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i nvent i onwoanoes3ns a new approach for the managenent of i PrunsSogimseases
usi ng novel fusion polypeptides. Mire specifically, the invention is
related to the treatnment 10 of inmmune di seases, where managenent of the

di sease conpri ses suppressing an i nappropriate or unwanted i mrune response,
such as, for exa aut oi rmune di seases_ and allerqgic dlseases
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receptors (also referred to as Fc reeﬁﬁh% $@ gare ceII-surface receptors

bi ndi ng the constant regi on of immuno and nedi ate vari ous

i mrunogl obul in functions other than antigen blnding. Fc receptors for IgE
nol ecul es are found on many cell types of the immune system 20 (Fridman,
W, PASEB J., 5(12):2684-90 (1991)) There are two different receptors
currently known for IgE. Ig kﬁr ? sponses as an

anti body through the nultic aln -atffinity recep , FcsRI, and the

| ow af fi ni Fjeld ec@pidentiBicsRI | . The hlgh affinity chRI expressed on the
surface of mast cells, basophils, and Langerhans cells, belongs to the

i mmunogl obul i n abﬁmvguwmﬁemyanawwph@gclaforféhmmgﬁme@mﬁJW d@@ﬁﬁ%sed 25

of an a-chaj.n chai dISU|f d nked chai (
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for 1pecept of in@X LGS0y, AMBre rﬁérﬁ@éheﬁtb@ﬂfedﬁﬁab@ébnﬁﬂf%@@uﬂﬁesbﬁg%n Rev. Mal.
Respir., 13(1):27-36 (1996)) The a-chain of the receptor interacts with
the distal ingppropGeie of upwentedhimeusorespense, suohad, forgiample, pyipiranns disestsed n.

The specifi dqg:' no aC| ds of human IgE involved in binding to human FcsRI
have 30 belH 5885 as including Arg-408, Ser-41 1, Lys-415, QG u-452,
Ar g- 465, and Met - 469 (Presta et al., J Biol. Chem 269 26368-73 (1994)).
The interaction is highly specific with a binding constant of about 1010
M1 -1 WO Deiaipgen pf bERdBOPAL3527 The lowaffinity FcsRI| receptor

represent ed on' he surQe e anlannatory cells, including eosinophils,

| euldcytes, B I&%W%%ﬁatel ets, did not evolve fromthe

i mrunogl obul i n ﬁﬂﬂﬁﬁ@g@@l}dl%r@ ]gt&@%alﬁ&eﬁﬁa%aw@e@%@eyawaeh -saf%&s al ani mal
| ectins (Yodoi et al- Synmp., 147;133-148 (1989)) and is nade

up of a trangﬁemﬁnmmegchhaﬂmmmpﬁhnaﬁqmnum&ﬁynmp&asdm@ﬁmwaVMBnm1nus The
Low-affini tr%nagggﬁggu?m funé;usolrz\;ls Iothﬁerca%g)antligsen binding.
Fc receptors for IgE molecules are found on many cell types of the immune system

20 (Fridman, W., FASEB J.,, 5(12):2684-90 (1991)). There are two different receptors

currently known for IgE. IgE mediates its biological responses as an antibody through the
multichain high-affinity receptor, FceR1, and the low-affinity receptor, FceRII. The high-
affinity FceRI, expressed on the surface of mast cells, basophils, and Langerhans cells,
belongs to the immunoglobulin gene superfamily, and has a tetrameric structure composed
25 of an a-chain, a $-chain and two disulfide-linked y-chains (Adamczewski, M., and Kinet,
J.P., Chemical Immun., 59:173-190 (1994)) that are required for receptor expression and
signal transduction (Tunon de Lara, Rev. Mal. Respir., 13(1):27-36 (1996)). The a-chain of
the receptor interacts with the distal portion of the third constant domain of the IgE heavy
chain. The specific amino acids of human IgE involved in binding to human FceRI have
30 been identified as including Arg-408, Ser-411, Lys-415, Glu-452, Arg-465, and Met-469
(Presta et al., J. Biol. Chem. 269:26368-73 (1994)). The interaction is highly specific with

a binding constant of about 101 M1,



currently known to have two fornms (FcsRIla and FcsRiIb), both of which have
been cloned and sequenced. They differ only in the N-term nal cytoplasmc
regi on, twe cewsssatel | ul ar donmains being identical. FcsRI PaTisonoIseal |y
expressed on B cells, while FcsRIIb is expressed on T cells, B cells,
nonocyt es and eosinophils upon induction by the cytokine IL- 10 4. Through

the high-af fini gye | G FRESHHERT E&H L, reb&Eexﬁé@aﬁ&hE%Mrfw &ﬁnﬂﬁmﬁato@r ey, of
acute and chronic allergi ¢ reactions, including asthma, allergic rhinitis,
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bot h acut ecutantlydnewphabavedwodpghe (iceBPa aadEceRINp: bath péwhichdiave begpydensd

R 77:1033-1079 (1 20 The,.f f L ff
Feceptor . Rubistiaregt s dRALAEEF 8gl o e igss i rph S e Rkl
| ynphocyt €8ombids wﬁg 1&&1§i§al“@?‘c£Rﬁ§¥s%hh§1ﬁ‘ﬁ éf'fé@@d znlpﬁtcegs WiaERceRIIBGSRI 1, i N

a polyneric state i nds E, ing may play a role in

cont rol | i negxgrbsmed blyﬂ“e:e(ls,llhsd)s mbnarmtesmndwopnqdukseqbobymﬁcumh b the EiytolgnedE-oups
Sceptors that bind the constant region of human I gG have so far 25

beeﬂ i dent f i ed on ceII surfaces: FcyRl (CD64), FcyRII (CD32), and FcyRIII

(CD16), all of tﬁé%gﬂgf é’ggﬁﬁ ?%%R?:i@@m@?ﬁ FHAGH bR LY of The

three Fey receptors ave rof vd S |s or Ins. ong with
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protein tyrosine 5 phosphatases, SHP-1 and SHP-2, and the SH2

domai n- contMEetenligeptio Shhuoh Ba&e& 1ER-R794m@OBH P2 (Canbier, J.C., Proc.
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the coaggr ggah IO?lth gurf:a%x &étiyﬁﬂgoc?feg &k iy RIER R SestabliSRld th i PEEPSAFERI.

activati ng recep
FceRIL in a polymenc state, binds IgE, and this binding may play a role in controlling the

type (class) of antibody produced by B cells.
Three groups of receptors that bind the constant region of human IgG have so far
25 been identified on cell surfaces: FcyRI (CD64), FeyRII (CD32), and FcyRm (CD16), all of
which belong to the immunoglobulin gene superfamily. The three Fcy receptors have a
large number of various isoforms.
Along with the stimulatory FceRI, mast cells and basophils co-express an
immunoreceptor tyrosine-based inhibition motif (I'TIM)-containing inhibitory low-affinity
30 receptor, FcyRIIb, that acts as a negative regulator of antibody function. FcyRIIb represents
a growing family of structurally and functionally similar inhibitory receptors, the inhibitory

receptor superfamily (IRS), that negatively regulate immunoreceptor tyrosine-based
-



i ncluding FcsRI, or cytokine receptors (Malbec et al., Curr. Top.

M crobiol. Inmunol., 10 244:13-27 (1999)). Mst studies have so far
concent r awed2o883ef uci dati ng the nechani snms of FcyRIIl, in PoartSozwsar,
FcyRI I b function. The three alternatively spliced isofornms of the Fcyllb
receptor, of which FcyRfIb 1 is only found in mce, and FcyRIIb 1 and

FCyR | b2 arsgiextidh esstedIT AM)Lohtaiis BB WPt (oh@m Cagiitidk e AIRPHSCHAD a

conserved ITIM but differ in their cytoplasmc domai ns.
Co- crossl i dkmn@%fﬁl’f@%@ﬁ@@@)i) aid gde@sRarraje@facpﬁH@}aramons@e Capggsegabioy of ow

RoCRI - rod RS et vt 2 o5 SR 68 BB TRRR ioba i rderistc
phosphor yl atriMRyroife ahd silscdRal ALARNRAS oPRL Sf@r&bmmsn@ehﬂg A6teiv@tdsge. I N

B cells, co-crosslinking of the B-cell receptor and FcyRI I b inhibits
B-celd recebbsphatmech, STPd] ewd SHB, andithie 2 @amdin-epntaihingg phd@pbdipabgst SHIAcad.

(1997)) . afiSHRF P ey | C.f RiEo e 4eietdt Dteelr o3 TtAcey D) FZ8hbnesi <
and prolifepalhRe oﬂﬂéad?) %%'egdtron ulldmﬁh'lﬂiﬂﬁbﬁibn of%éﬂ@l@?a&f%u&ﬂ-%z adrnofi¥hatddiys
and Parker, J I mmunol 627-632 (1984)) and stinulates apoptosis

(Ashman et tbé cqaggregarmamd EcyRHB :ahd Bice(ll®&p)qrs, Koelmpremats] activafind-eg&itbls) or
FcyRI I b2 with FcsRl in rat basophilic |leukem a cells, inhihits

FcsRI - nedi dedudipgFeeltle Obrytqlen@ rcentevsi (Yl et mi=Gurr D dfcrabiod mmupol.y i n.

I nve y/ Daeron et al. Il munity, 3:635-646 (1995)).
Anot er IT%V? 1§ f’sﬂ %3 receptor expressed on mast cells that has been

described to pngyg rarudr&l%awgb A 86nd¥BSAted 6h bludklatiN@iHeQRechBBBmS Of FERIE W t h
FcsRI, is a 49 kDa glycoprotei n nember of the inmunogl obulin superfanily,

t er med gp4aticutpFyRUIbdenctmng Thefﬁ]ﬂ*ew\a]gﬂnameiyedphaéd 1sofoums eﬁﬂle‘F@pﬂb Mccratbr ol .
| mmunol . 244 107- 11?1@%1999) Kat z, | nt_. Arch Al lergy I mmu
118: 177- 1791 pvhoddy d 13 o Ké@lr@tmarrwe ayd FegRjpb1 @@ﬁr@b&a@mﬂ%@f@ ipbgtn) ) .

B0 0ol oo s bl o dnTaBpsct U il PR GEPRISTadiie 1e
cl onggl by AbMagls. @o-crodslinkAgiTohe hléﬁaﬁﬁﬂ@r@wmcéﬁt%ﬁd thE iHibiery low-

| Tl M containing receptors, several expressed in mast cells, basophils or B
cells are raéﬁmeweebpbgr BiyREl o aks MRundenntiprodessdspmehuling F&RI- mdmed( $080pn,

Th h th ff t . gE key _.rol
51 03 ponse L THECHEIOPaL s ORISR it hesaioey Al s F ey Py Brophiland -
a1l er oo Vi@ B 1 AR SP T PEEl! | el SRR RE R RN S LRI Fufl oaoe

of host vasoactive and prorn anna ory lrators

whi ch cont rB-bell septor-tiadiaaddl cengt:@vaheﬁrqgmbler Ja. lPQ)’c Mztlahcad Sci., 94:5993-
| mmunophar macolgjg; 48: 269- 281 [ 2000]; Metcal fe al siol. Rev.
7993 {

77: 1453- 10 ) Dactore dé., dnpe. e’%eﬁefmnw@éh&ﬂ%r%féol@ﬁtm mebwe@écrlhle r api d
SEct et on S0 A0 1 S RGeS BRARLOTICnd SRDIRL
vasodi | at i @n;967m31828ED); bhitigs ayle%ﬁder,ammmm.s ab2:627-632 (1984)) and stimulates
apoptosis (Ashman et al., J. Immunol, 157:5-11 (1996)). Coaggregation of FcyRIIb1 or
FeyRIb2 with FceRI in rat basophilic leukemia cells, inhibits FceRI-mediated release of
25 serotonin and TNF-o (Daeron et al., J. Clin. Invest., 95:577-85 (1995); Daeron et al.,
Immunity, 3:635-646 (1995)).
Another ITIM-containing receptor expressed on mast cells that has been described
to prevent IgE-mediated mast cell activation when coligated with FceRl, is a 49 kDa
glycoprotein member of the immunoglobulin superfamily, termed gp49b1 (gp91) (see, e.g.,
30 Wagtmann ef al., Current Top. Micobiol. Immunol. 244:107-113 (1999); Katz, H.R., Int.
Arch Allergy Immunol. 118:177-179 (1999); and Lu-Kuo et al., J. Biol. Chem. 274:5791-
96 (1999)). Gp49bl was originally identified in mice, while human counterparts of the
-3-



pernmeability, and |ocal recruitnment of other immne systemcells, including
addi tional basophils and nmast cells. In noderation, these responses have a
benef i ci aworoelogssin i munity against parasites and ot her mCTrusoz/(ERT Ss.
However,. when in excess, this physiological 15 response results in the

vari ed pathol ogi cal conditions of allergy, also known as type |

hyper sensi gp49i faily Aink e irigazp@oinlg ihbvobeen Aldned by Arsn evand| Jewimcol. 158382-A349
array of conditions and associated s whi ch may be m | d, ronj c,

t :
acute and/ dPoY) frerthey @/gp@rﬁ@mngﬁ%%/qggfg%‘@gl FareReddgmeast o, 1?31%%?1%@@? or
cXAIT o, ol et 6, AN AL Sob ) 71 APL6 GRS T 5. severe fooc

al l ergies, ronic ur arra a angi oedem, as we e serious

physi ol ogi cal condubh @ higi-aEmapnyl aetpter BERIKIgEAlsdRy vales itiyhnadneant i gens
are known to act as allergens, and exposure to these allergens results in
t he &l | er giespqrae-hEhe astivattonabmagicrlly aerbasepiils byantigm . carbergen) viid i t ed t o,
bee stings eni cil.Li arious food allerqgies | ens, ani mal, detritus 25
(especi al I@lt%(%'s?%ec %fg%(fg 1 pgd aya%&ﬁ%ﬁldthgﬁeg?g%ggh?s Vﬁ?’?&cwfnaélgl al | ergens.
The nost  SEYEIBMMASRAASAS o 8 hﬁ‘%&ﬁiﬁﬁi&&ﬂvﬁi@ﬁ Hodtribitedtd HBY11G8R S Epofiéd ON
and anaphyl actic shock, both of ich are potentially fatal conditions.
Despi t e adi@iiveest aln lnmeositaamdeaigt 4626228 U[2000h Meetcattdl et il Bhysivdcheni sis
that contr I i popses and inproved therapies, the incidence. of
bl ergr e arbuB B bR DIRGE ST Biher RGS Rl RaS ol heea AR S 1y
in ggcent yeahshd SR sdayal pasdian ORI RGN tEdpBsel BRRS] Bt
al . ,ng. Al ?ﬁglr gy a@ﬁ& I mTIErﬁol 'é‘s 105: ﬁ%‘aféﬁ%ﬁgzrg’%&d? %at raérl?d SI_ei , J. CAI Ieergy
d i n. | mulvoilized Gi3sul-ifi Daruh@B ), vasoblaton, tihereased bloodtvessal std mngpsaleed t o

devel op treat rren{,s for allergic diseases. -4 WO 02/0 831Z >CT/ US02/ 13527
Allergic aRIFFAPHIY: 20¢ el resBHMERIRIgHCr MBS SYSIER 58l e liing ogemabus,

envi ronme I e i | i AR 2 :
constrict %%b%@lstaﬁlg%%ggﬁs' g#kﬁv?llgeﬁ {lgﬂ’ﬁgﬁeerr g%’rlom ti égé %{Rﬁg%ggcﬁes Ig\l/ﬁ“émty

ast hma canagafsapdrysitee andotheohli@dorgaismst Hopatdrewhen imyexicedsathisvgyyiologicatioses
of inhaled corticosteroids, while nopderate asthma is usually 5 mapaged by
t he laddi t i GRRADSaERsis By the v igsd rathqlemeal sandiiers of allereys plso gm%%' ¢5 or

| eukotrie eﬂ}%hﬁh%fy s. The treatnent of severe asthma is still a serious
medi cal problem ‘addi tion, many of the therapeutics currently used in
al | ergy treat nealledav€omstitiongus si de- effects. Although an anti-I1gE anti body

currently in clinical trials (rhuMAb- E25, Genentech, Inc.) and other

experi nent al t heHeigydsmegifested ig gibrepsareay ©f gpndifions) andrasspcadied amienthg

results, there i f . di i?eﬂ@%g;i LC

strat egi esaglr?g Iﬁagfg%ﬁrﬁgd’tcgfoé%%? ?%F\égwgfr%ﬁ%reg{eg% ’sgh S oggﬁéttg@ﬁ%fgk severe

f oodoal | er@yludafdr etungsle,cllerdid sstlirha allanptt dmngdiisedpiaderadtiappvaadiod o t he

treatment of allergic diseases is bg use of all ergen-based_ i munot herapy.
C

Thi s net hotlbregy chemic whete andtangiogdens as siellas dhe seaions plastolegiepl candition

of anaphylactic shock. A wide variety of antigens are known to act as allergens, and

exposure to these allergens results in the allergic pathology. Common allergens include,
but are not limited to, bee stings, penicillin, various food allergies, pollens, animal detritus
25 (especially house dust mite, cat, dog and cockroach), and fungal allergens. The most severe
responses to allergens can result in airway constriction and anaphylactic shock, both of
which are potentially fatal conditions. Despite advances in understanding the cellular and
molecular mechanisms that control allergic responses and improved therapies, the incidence
of allergic diseases, especially allergic asthma, has increased dramatically in recent years in
30 both’ developed and developing countries (Beasley et al., J. Allergy Clin. Immunol.
105:466-472 (2000); Peat and Li, J. Allergy Clin. Immunol. 103:1-10 (1999)). Thus, there

exists a strong need to develop treatments for allergic diseases.
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15 appreciated to induce a state of relative allergic tolerance. This
technique for the treatnent of allergy is frequently terned

"desensi twpariogssi7 or "hyposensitization" therapy. In thispcrasoniser,

i ncreasi ng doses of allergen are adm nistered, typically by injection, to a
subj ect over an extended period of time, frequently nonths or years. The
mechani sm of acAilengicodsthrhdiss dohéitiapprovgzht hmumg by ekosurevolubgquitodgyct i on of 119G
i nhibitory antibodi es, suppression of, %10 mast cel | / basqphi | ,react#' vity,
suppr essi oftvaenmepte pllergansoiesgling i inflammaiosy resporsecamdiconstieon of theyd7 or

cl onal del gt} I 1 i en
peci 1 ¢ I'9Ee TRl bbel ik b ER A, 306 E8AR, o LG B e llcah oD

i nstances ftiepR®y relafil¢lg doy dased of @hatpdsosticdsteniids ethsle motetatelastignd seusnaldk of
triggering a systemc and potentially fatal anaphylactic response, where

t he el i ni carnaggdbiitles adsitional edminiséraiion ef Ghaled Mngcassing ReatapogisieedTe al | er gi c

response i eks 1o..suppres TePas.et al.. Curt. .. Opin. Pedi.atri 12: 574-
578" [ 2000] P EREr T LR R o s SR B s usthudt e B et PR R iee

al | ergen nplQaioR, mahebetheth@aoiBtd cRRhily QB& iniallerey tRARAGHA B8Ve RFBESINEOI Y
contain the i munodoi ni nant epitope(s) for T cells regulating the allergic

reaction. d¢ffaetsnodithangh o entifigh apijbodsichgentheiseliaidebirgén(tenMObgadst i ons i s

al so terne ept | her. a in which_.increasin oses, of..al l ergenic
pept i de ardetRtmie) APL A GhEHR G e e R epn s A A S T
mechani sm gbnAghs RRuR, thdé & 1B FRANe déveldaeing bf amidﬂvmey@emﬁfa@@gsés%dof
T-cell responses, the pronotion of T-cell anergy, -5 WO 02/088317

PCT/ US02/ 18523 to apuitdralletgindiseade | sech amastigha severeéoodaybieigyeandghgonde vitipage t o
bind only tgl T cells and not to allergic (IgE) antibodies, it was hoped
that the vZ¥ BEAPB2ap0r 0ach woul d not i nduce allergic reactions to the

treatment. Unfophd g@rlﬁ%@h to&l'f@t?@anﬂ@]ﬁtcijﬁeﬂglf@di?&)éestiﬁ itl))§|u§e HEMRrgBLbadkd N
a

di sappoi nt nent, an ergic reactions are often obServed in response to

t he tr eat niemhsnotberBey eTlipnetitodofogy messevipde tittzens hefaleygymectind®’ dnduendwar gel y

been_di sconti nued, Aytoi mune_Diseases Lt is estipmated that.a ch as 20

por d8nt * of SO AfHLIn AP BF ARl et o YHE: 1B SAOARan oot SeuaL.

Aut ol ”Tm“_eoidelll%%zsiﬁ?regﬁéiﬁl%éﬂl?éde‘dgéeﬁﬁ'i&ﬁﬂfnt"o? “ﬁ*%ﬁsé‘ﬂ%ﬁiz%ﬁéﬁ’%eﬂaﬁ%n BOmyorren,

where it is estimated that as nmany as 75% of those affected w th autoi nmune

di sor der s tacleniqueybrreadinghiosespiatimeet arerminthistentd) iypatiy byiisjectsms tosa subject
ri.tis_ and

i ndi vi dual | rare, .sone. di seases, such as rheumatoid art
aut oj m’runeo‘%/eﬁ?‘il smp(équ?eﬂag@%mea ?rsquengwmnﬂ SE D erg‘F giccanism o action of

popul ati ong{RRSe,#dn Y in5H% idductibe f’%tTﬂfn H]ﬂéﬂ%‘ debe 8RS &Rpprilisd

Edi tion, Acasﬁem' gﬁPr ess 1915518 ) 11%10Aut 8| ne di gye%se resul Pgr %grlonﬁ ailure

of 26e bodyattcckibastphdtreactielty,-supaessioreofTF-celbtdspomsng thBe prehlosioh pbirdelle | mune
i i cul ating B-cell products toreactive

toire, I | r. i.e.
;ﬁf | bodi esineEEHe gn@'egglp'gﬂtd%w%ra@d_d% PRS I} YRFIAF 1A fﬁf'ﬁ Ieyicl qf%ﬁar@mg an
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Parti cul ar “aut oi
efficacy and serious side-effects, including the risk of triggering a systemic and potentially

fatal anaphylactic response, where the clinical administration of the allergen induces the

25 severe allergic response it seeks to suppress (TePas et al., Curr. Opin. Pediatrics 12:574-
578 [2000]).

Refinements of this technique use smaller portions of the allergen molecule, where

the small portions (i.e., peptides) presumably contain the immunodominant epitope(s) for T
cells regulating the allergic reaction. Immunotolerance therapy using these allergenic

30 portions is also termed peptide therapy, in which increasing doses of allergenic peptide are
administered, typically by injection, to a subject. The mechanism of action of this therapy

is thought to involve suppression of T-cell responses, the promotion of T-cell anergy,
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di sorders can be generally classified as organ-specific (i.e., cell-type
specific) or systemc 20 (i.e., non-organ specific), but wth sone di seases
show ng awpaewsssof both ends of this conti nuum O gan-spe@cirfuso2/isspr ders

i nclude, for exanple, Hashinoto's thyroiditis (thyroid gland) and insulin
dependent diabetes nellitus (pancreas). Exanples of system c disorders

i ncl ude rhedamt elodaieddléifdn! iSincake ?mﬂd@m desipnial BMHANEIREOTESs Side téin
aut oi mune response can potentially be gtenerat ed agai nst any organ or

tissue in teHerghodgh) atiibodiss,dtiwas hanedéhad i o3 this epiragchavodginphindpcesj gns

and synptons. Furthernmr when Dbl vessel.s are target, of .th .

aut oi mmune gﬁ?ﬁ%ccﬁ?a%éoqgﬁo ﬁir? etregﬁ’f‘?ﬂl%'n@%gwgé%ﬁ Iﬂ?ets? H%pstfaae&ﬁ?rgﬁ Eﬁkshavﬁglf t B’éth
i nvol ved. ﬂﬁﬁa@?éfﬁﬁﬁ&t,@rﬂ%ﬂ%@c FHaStRI8 YirPo fdntids¥ided @1 despinss @V@E itfeXmieatsy i Ng
from mld to life-threateni ng, and fromacute to chronic, and rel apsing

(Rosé and NeayklepnieRtief these pentdeninersipirinmatiasls bieve lisgedy begmi disfoRtiuddon, Acadeni ¢
Press [1998]; and Davidson and 30 D anond, N. Engl. J Med., 345(5):340-350
[ 2001] ). The nolecul ar identity of sone of the self-reactive antigens
(i.e., the aut oapkhaeMne Hk&sknown in some, but not all, autoi mune

di seases. The diagnosis and study of -6 WO 02/088317 PCT/US02/ 13527

aut oi mune di sedtisssiimated thpit ks muel abJ0 péreensod Mcssmetisanziputationhas sreeetype

di sorders, ere a tient wth an autoi ne di sease can. have nmultipl e
Cypes of - adt dreerigl dimisey A ugs g e sependtale SGoRaionay surppsiod
aut ofeact | &gt it iSesBARRIItHRSs ‘ﬁ%? RY 85k, JF (HRKL kLR vRBAtdMIRedi Sease
states (Mocci et al., Curr. Qpin. ImmuholL, 12:725-730 [2000]; and 5

Davi dson anésoBleasrangdyorhtn. Ealjhough soide dorms3fBi@imBrife g5Bade? @& lLihJividually rare,

Furt her nor e, utoreactjve antibodies.or T-cel.ls may be present in an

i ndi vi dual SOBUISCREE be@ﬂ}fﬂaﬁat P AR SHmERPC AP ICHS 877OBR T sease or
ot her pat nqlheifcanT B4Rt} rint BEpuTRI R0 m@m&xﬁygﬁs.s), TR BMhRANL | gens i's
known, the exact pathogenic role of these autoantigens generally renains
obscur e (w2ikeaved, dihiré EelttmptAicedesyic Poess €308H). e, nyest heni a gravi s,

aut oj ne 10 thyrojd di sease, nultjple sclergsis and di abetes mellitus).

Tlrjeaftmt s for ﬁtmﬁa@a&%@%ﬂ }égmsfﬁl,fursaf 3@2&9@ ﬁ%?lﬁhﬂlaW%ﬁTrP%"tW%\ﬁ? )
i cul o : . ¢ . b

particul ar Al AWPACKRs £5% (L tRGubd @%@%égﬁhg@gggggb%%ﬁmﬁ% €an be

generally placed 1n two groups. F Iate’i nmportance,
ar e treat mantosedctive amyimda) and Dicelds thpthars calablyl afdldendidfing bmd tydncihy ph datduyie by
the replacement of a hornone or other. product that is 15 absent in the
patient. F&FSPERSERmROlecigsHabvE Hrothg USRS, AP BIEERIEEWS t he

adm ni stratg i j i i ] .Qi i Y. I by
gi vi ng ¢ hy o R e e El ST MRV G S, QP LAETEIND GRgabiR

r epl 2cenment(i. @f notaoigan Spdei i) thut edtiponentissassuwhbwag hedtedbfich emdsi afhise

t hronmbocyt openi a or use of drugs (e.g., erythropoetin) to stinulate the
product i on SERUFBEN. PEEE-5Petifie disardermifiplade feibekampderttashimaio’s dhigeidiis(Hhyeeid
tissue graf i ' - Si . ' ,
such as | ETpend BEERGRha Sl 4L e i RhaaS Ehiples 57 LBRAlic QRbIAS
Unf or t unat ¢hdludd dhesdatoyp@thridls ahd epdtérRidti8pus erythematosus. Since an autoimmune

response can potentially be generated against any organ or tissue in the body, the

25 autoimmune diseases display a iegion of signs and symptoms. Furthermore, when blood
vessels are a target of the autoimmune attack as in the autoimmune vasculitides, all organs
may be involved. Autoimmune diseases display a wide variety of severity varying from
mild to life-threatening, and from acute to chronic, and relapsing (Rose and MacKay (Eds.),
The Autoimmune Diseases, Third Edition, Academic Press [1998]; and Davidson and

30 Diamond, N. Engl. J. Med., 345(5):340-350 [2001]).

The molecular identity of some of the self-reactive antigens (i.e., the autoantigen)

are known in some, but not all, autoimmune diseases. The diagnosis and study of
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are suboptimal, as they nerely alleviate the di sease synptons, and do not
correct the wunderlying autoi mune pathol ogy and t he devel opnent of various
di sease rwbakmss3itonplications. Since the underlying autoiPamurse2/asei vity is
still present, affected tissues, 25 tissue grafts, or replacenent proteins
are likely to succunb to the same i mune degeneration. The second category
of aut oi MAEInGthHRAGScakESR cOMPhSataT 16 the ?ﬁﬁnﬂsﬁﬁh@ﬂhﬁﬁe bihlbse diRBdErs, vhtre a
general i zed suppression of the inflammatory and i mmune response. This
approach paiedi With eulautommyes tisezss chn havecwskipledypes of abireastive Hutbpdiep, and

suppressing the di sease-causi ng 30.i e.reaction, t _pr.eseryi. t he
body’ s abi Ti6Y YOIk AT DPRPeALPEAC RS ShvsHiies Shsntey® duldply
convent i onglio@ithind MbdaR8 BB (MobNF ARYCHP. OpRaLmAMAL TPNNS 790 SXU0UR8d ar e
the non-steroidal anti-inflanmtory drugs (e.g., aspirin, ibuprofen, etc).

Unf o6t unat Bhyidson ghdila0@h088 3R RCMdSCAS (3 520-3 50 haH [Hrikmgthemnonsl v rel i eve
the inflammation. and .associ ate ain_and other s onmg, .hut. do.not .podify
progr essi oﬁutB?eaaWé’ aﬂi‘f@é‘iﬁ%‘.’r CElsdnay by Bﬁsﬁ%%ﬁ%@@é‘ﬁ% mélbvc}ﬂuagé’v iff

cycl ospori pg sﬁow%ﬁ?tiﬁﬂi@ﬁfoh%? dise¥ee! P BIHRP p&ﬁm'o , TRECWARS MRS idMiidy of
commonly used to reat synptons as well as hopefully aneliorate the course

of the autmiany autnantigencsdsiows, ik ehan ghths gereatat oSthessemidantigéns geoeralyl | i ng
t he aut oi mmune tissue injur t hese. broad acting apnd powerful drugs often
have sever ETETEROBPHESTEL Teibl AR Ings ey S gRE Y SR o REbpiS pieghitine
destpuct i ofyAlia BRBSCALIRNE 8ot AR akgRtdhydisyl ding cells and tissues,

and ri sk Iver an ney injury. Furthernofe, these drugs have the
undesi r abl e con¥egtieate fofautotiapues diseapes brdstphiti eaplh hetlodrhanés systperticuldni ch

carries the risk of severe infecfious, 10 conplications. For_these.reasons,
general supprds So@"éﬁ’tmtgﬁ@amr ayeiprne digerdersgan pe gF@g@}XRgEF di Whe
treat nent % t O :SQlr: u itd nd
system o | BouEE Rbf B T R SRR Ran s g R S el r 22

critical oplgaivlogallefiaiend;heypieily by thédweplapsrata odl hprmenscaredlsd product that 1s
I muno- suppressive therapies for_ autoj mune 15 di sorders pn | I Sélgpl‘ ess the
P gese

i mmife syseksentin thapatienh Airicganplepattpimmaunediabstes melitus cap i ct ed
t ol erance) - - ar I 1gr apy
to 1 nucedibinnatbn bE IR, oRAAREANLAE oy BIdheee AR BY S Bl

12: 704- 711h$2Q08] Treddbeme bf oheindisorBer enfulisl the réBladehlend 51 vrid8 Blgodand Mocci
et al., Curr. Opin. Immunol., . 12:725-730 [2000]). Refinenents of this
appr oach heRFBPRRSBY. Suphias Platelels {n Brmues thiemabosytopghig on upgehirpgs €.,

aut oanti ge ':ﬁ 1 des). Wi contai.n_t i ] ' ), 1.USiNg
oral and pg en?éggp?g)d%tﬁ%@% %etlﬁggrl\l%ﬁl;a 8togg%% @g{gﬁgﬁ%ﬂ@%g%%ggﬁ %Jlgl)a" In

t henapi es, sonaélBased, Sissirt drofs &fmedibgidiltsugitufes piftidassibk P ER0PHONT 8ithtas be
acconpani ed by significant risk of allergic/hypersensitivity reactions and

pot ent i al | in lpAvsicphrtpAYd ewonie rhawieid arthie sEntorusaslyathees ypes of tregtnefpunt
of pept| dearter%%{)op%%?al,b % tﬁgy ! @}e%; :ﬁfe%gatei: fi'leadisséia&gslyﬁlpgo(ﬁf 'ang 45 nglhé%?l%ct the
underlying autoimmune pathology and the development of various disease related
complications. Since the underlying autoimmune activity is still present, affected tissues,
25 tissue grafts, or replacement proteins are likely to succumb to the same immune
degeneration.

The second category of antoimmune disease treatments are those therapies that
result in generalized suppression of the inflammatory and immune response. This approach
is difficult at best, as it necessitates a balance between suppressing the disease-causing

30 immune reaction, yet preserving the body’s ability to fight infection. The drugs most
commonly used in conventional anti-inflammatory therapy to treat autoimmune disorders

are the non-steroidal anti-inflammatory drugs (e.g., aspirin, ibuprofen, etc). Unfortunately,
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25 and ot her reasons, peptide inmunotol erance therapies for the treatnent
of autoi mune diseases in humans have been problematic, and nany have

fail ed towbDionasssidespread applicability. These tol erance PCrarsapias7 r emai n
| argely unusabl e, unless the risk of allergic reactions can be overcone.
Aut oi mmune type-I diabetes nellitus is a formof insulin-dependent diabetes
30 resul ti fgest GRS sTAMY SelRE A ThimBMalbn hitPabsbdlated philQne ok kymptoais, pitoduce
insulin, i.e., the panhcreatic islet (3-cells, |eading to i mune-nediated
dest ruct i odoaibt tiedifypoegréssionaithe dissdss t Broad a¢tingisuhinesppryassents.cricly ps
activity. The disease is.thaught to be initiated -8, WO 02/ 088317

PCT/ US02/ 1 §¥39SPORGF ¢ 6?@}”8%”(18;85?18@]{1058’(&%““&& mﬁdégﬂﬁif‘mat% AT RBHRYTHY Used to

defi ci enCY-trem%gﬁ&% 2PRERANE RN A aRkSe Ble coatib Qi MBI idinakRpRScekdCl ude
insulin and gl utamc acid decarboxylase (GAD) (Chaillous et al.,

Di abét ol ogiAdtt®ngh pord&ihat 88cdedsdiddh coa]lieg thetautdimmuie tissneuinjoy, these broad
140( 8) : 2569- 2578 1988];, Yoon et al., Scigen 284(b5417):1183-1187 [1999];
Nepom et a[3ctn )0 ?"}ldr%éé? en Bawg geverggide s8egs SP% 3 %éév‘f Q%il}sf)qf I'n

addi tion tqelnsuld QAR Gy bAdhid AP ghd §Be@bidl @Md?ﬁ%&élﬁeaﬁé tigduRs, la@ etsi zed
to exist (Ng%%lm eurr . (lpl n. | munol ., 7(6)6: 8{2)5-}%’330 [1995]). Tol erance

t her api es iofitioenmidadidmey imjutsheFugtlaarewote theisé drugntar the hypdesinblaicsnsegechce of

di abet es aut oantigens (including insuli E_l nd GA[% h%\eloe been. ttri ed in

exper i ment &ePiFsdRs Do DIHENFUERFTS SHIER; Wt Cﬁl&\‘?&é’\?élt,ert‘ S8Y BF iHECHOMS human

tri hav icH ' ' 5416 bIRE Smnind §5R4H #oenerall
app?ilozati o%ogﬁilg%ﬂpot&l?'dgbﬁﬁg}&ca%ggo?%r%ﬂ%nsp % treat autol mm%sg di a%eéltegsyhas
been preventetiddyfot the tiebiseny af deveretanatimimns diverdeas esch gsejstmatemyositis and

adm nistration ,nmay actually accel erate di sease progression. (Pozzilli et
al ., Di abetsy¥iegicdu .%@j}emi gus (SLE) oo vherthers 1s fmgol %8@9@ a.? 8%@5521?1?

[ 2000]; Ch 'Shﬁfg%“ et al., Lancet 356:545-549 [2000]; Blanas et al.,

Sci ence 274: -1709 [1996]; McFarland, Science 274(5295):2037 15 [1996];
and Bel | mann et Mbre,pré¥eabs), shwgistul 4thnBd-s8fprefsi@XBbgapicRifi@pmdimmimar t hriti s
(RA) is another severe autoi nmune disorder that inpacts_a signjficant

per cent age difordsie wilb BAPAeSs 8, ISy sferE AR Ao R g8 s0aCI R Q?‘aé@?red’- Pz 8f155%)

chronic i i i Jni i M) he
Foi nts. al RROOARE 1St RlAr f 8 ol AR Y FpelTRRLANGIeHE: BBV 0 71 s
the lung. Thdigejdesdnbitizaddna@maddonrant Rdisr, (Qure FOmnI Burniopal T704-G5E[2900];
function, and ultimately to destruction of the joint. The presence of

T-cel I's i n Weiner, dynpvRey; Med., dRBA1A31 b149E; andAdaccy et dviCen &inilggregte an
aut of mmune 12'7?§27§3%t[2§)]{)@50ﬁ¥1i’1r§e'?‘?e e%jn : ﬁs gﬁ{)ro%ﬁ %Ms%ﬁ?ﬁ%}%'?ﬂ?otngﬁf far this

di sease hav i VE I'nc ing type col 'l agen,

humegp car t iduaaeti gl el, Butgddbeaitepilisd) whtSontaki Bt imginbéahiient epitege(BEns
for RA include anti-inflammtory drugs (both steroidal and non-steroidal),
25 cyt ot oxivsingtearlagpy parenteral adpinisisgiionipretoggls.nbiki lleway peptidmiderapies.unoni de) |

and biol ogical. . i n dul.at ors,.such interl eukl ns- ! r
ot agoni ot eaninis R ARG Dt 34T ¥ 25 Bl p g RiohnBilen By SERRRAR
anti bodi es,rjsng ali¥ort/KypeRBhMivitydehctions hdp ey Tstal anaphylactic response. These

risks also limit the amount of peptide that can be administered in a single dose. For these

25 and other reasons, peptide immunotolerance therapies for the treatment of autoimmune
diseases in humans have been problematic, and many have failed to find widespread
applicability. These tolerance therapies remain largely unusable, unless the risk of allergic
reactions can be overcome.

Autoimmune type-I diabetes mellitus is a form of insulin-dependent diabetes

30 resulting from immune recognition of insulin or those cells that produce insulin, i.e., the

pancreatic islet B-cells, leading to immune-mediated destruction of the p-cells, and

reduction of insulin production or activity. The disease is thought to be initiated by
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frequently in conjunction with nethotrexate (Davidson and D anond, N. Engl.
J. Med., 345(5):340-350 [2001]). However, these biological nodifier

t her api eswaroe/osssbopt i nal for a 30 variety of reasons, not @orywsdoi13se7t heir
limted effectiveness and toxicity such as the system c cytokine rel ease
syndronme seen with adm nistration of a nunber of cytokines (e.g., IL-2), or

the recent myitf; é)%? %asﬁ buhAl RESIEHs i Blulef déMti@ry] The khéwin aitbantibirdargets of
treat nents. WO 027088317 PCT/ U%OZ/ 13527 In T-cells isolated from

pati ents wiutbinmins difsiessioclude infalin mu@bn@wédemmxyé&sﬁé%@) ¢ehaillpescaipt or

Compar ot 8 dreberd Bt OB 0 oS NBREE b P 2 D syt 1 2o

cor r espondfiigst ¥ don@s 8/, RELkeneaty af)t M 8811y {@91@5%1;\6@1 goRiPASe. 0aM. Beadised
in peptide vacéinati on therapy, where 5 vaccination will result in

di selse- sp8ui US4 086 11765760 11000Di ds addition hblp@lﬂui and GADgedditienal Recelldi sease

Brid | and d h, 08
and Gol d B0 N%rggn%% ndSRaH o R RO . @sméﬁvh@fé( st siopen
therapy is undefge {H%Pdﬁ?é%tm&ﬁ?d ﬂﬁg"éitﬁ%:} paenterally 280 Rinistered
23(8):1353-1362 [1996] and M and et al Art r|t eum,

41(11):19 1@1a11@€sga1{tdmg]e1)s (1Itnludnh&msplnm mehGA@) thevpbedn tandun @(pdrjmental tdels 0
| ack of cons stenc ln use i.n humans O.Sﬁ?]i S ohserv d in
PRI . R A S D AU A L R S

for 16heunaﬁlﬁlt1{$nﬁ6feh%&és re@(’i‘g}t) pIRLAST o%%ﬂﬁéﬂi&ﬁiﬁlﬂ'hﬁ&%ﬁ@& t?éa?aﬁtbﬂhﬁﬁzhees t hat
i ncorporate maj or histoconpatibility conplex ¢lass Il proteins (AMC 11)

coval ent | ydiebeted leed been presiestted by titei obserpaipir 1ﬂieism(ssmarcamsmepatle adrmifration

Nat|. Acad. Sci. USA 88:11465-11469 99 p. al . t o] nit

8: 787- 807MPY 8Ly ackelgray %&S?aéﬁpmgf%%u Cﬁ;&éﬂ@ 513442?%2%8 ﬁ%’é@ﬁb?@ ’
| ent |

coval ent y%ﬁ?g};kﬁ% E‘a?fcer@%@g@%) %aiﬂ%éwét@ﬂgi‘lﬂ-o&i ezQ{loﬂHﬁéé?QSQBE@BM

VMHC/ ant i ge i on pol ypept sares , Profein Eng.,
10( 11) : 129R008D Blirke 87, Safedc 2Rl 20T- ]5‘7[096{I1996]Jl\/EFprlarl?daGcz,endeQH(AI@Z%)tBOﬂSSB

[1999]) wever, these approaches based on art antigen presentation
in the 20%%%%‘1&3”% Iy Pl?lzfé?}é&m&rlo?ﬂérfw 189@7I i kely to be widely

appl icable in ascéﬁ%ita]‘flﬂ;ﬁ% 18 { s%%o%sév@%adt&zﬁnﬁy}ﬁ@so%& tﬁ'afll Q(Jté §| ic

(i.e., there exist many variation er aut0||n
di sorder |srgmﬁbamg:eaeﬁuamofﬂhepapulpmﬁ IRA 19 sjzsltﬁmp@lmhaidhafactemzeﬂ.lby clpbmo
sclerosis (NM5), which afflicts approxi mately_ 250, people in the_ United

States al EHlammatopprintady of the syayial mmmeshma&af @Pg?}pmglt@uab&@ dissess of
neur ol ogi cal,- Jffekﬁi ﬁ&’st oggthﬁyf%h%uéh%tﬂgé/% Sﬁiﬂt ﬁhﬁ%@mg 246 AHiG T and

may rel apse, pro Spont anedus rem ssion erapl es

cureent |y gan, slbsstdfa‘ﬁncmn ﬂfdhﬂﬁmateﬂbetopfeﬁt@ﬁcﬂmlo@’mqblﬂt h&he pfds@fa:rey)ffreaenlghxogl c
disability caused by M3 Current therapies favor the use
gl ucocort i bESYIVéR @8 WeH@p other bpesafavidepes drdicate an @#t@xr@nt%%w% stielpgy. ndt

Dol eved. SBafs i hpu OB PRSI SRR UL MR s
i nf ecti on, typs leRHag@s hemag 8Gtilage phlt€i@GbBRY and g BBORABS algtisting treatment
regimens for RA include anti-inflammatory drugs (both steroidal and non-steroidal),

25 cytotoxic therapy (e.g., cyclosporine A, methotrexate and leflunomide), and biological
immune modulators such as interleukins-1 and -2 receptor antagonists, anti-tumor necrosis
factor alpha (TNFa) monoclonal antibodies, and TNFa receptor-IgG1 fusion proteins,
frequently in conjunction with methotrexate (Davidson and Diamond, N. Engl. J. Med.,
345(5):340-350 [2001]). However, these biological modifier therapies are suboptimal for a

30 variety of reasons, notably do to their limited effectiveness and toxicity such as the systemic

cytokine release syndrome seen with administration of a number of cytokines (e.g., IL-2), or

the recently recognized increased risk of infection with anti-TNFo treatments.
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hypertensi on. | nmmunosuppressants are sonetines tried in progressive M5, but
with equivocal results. Biological immune nodulators, such as interferons
a and [i lwp oanss317 10 WO 02/ 088317 PCT/ US02/ 13527 copol yneCTIySohasse7 al so
been tried in an attenpt to downregul ate the i mmune response and control
the progression of the disease. Administration of interferon-(3 to suppress

general i mmunemfTuRshd B6lated fRh beikings With higiistdsp) iehssHeeh 0bsdvdinBattdthespme
limted success (Rose and MacKay (Eds.), The Aut oi mmune Di seases, Third

Edi ti on, A@fékiemmorF(T@s&) B- wbemsfm@(ledm@lgsw a)eawadé@he prederentishymilized Engl .

J Med., 345(5): 340- I di.f h

e dr awbatled (o Ts-Be7 PULES bt kel o nepifesrPuetodpE w ifsF And”
flu-1ike reaedbnRg u'ﬁneed/@cmdﬁ DR Qaitkalsed Bl fdpBde $YIERIGI0E tifrapybwaeR t he
result of degeneration of the nyelin sheath surroundi g%bneurons wi thin the

cent fal nevacourstioy wilkmsplCiSliscass-spedific agi-TCR antibsdies, apdhopefulinellaegodiet and

t th h t h I d
o the undURrr HETSES AG Merglaniels: Gy SR A e S NERE B To
nyel i n- basiggrds; ot eopi (AMBPhnbYn B! eY(steraYiaNg [aosh s ePHJQttﬂe?zﬂ)yHE ghddy| anmmat ory
cytokines, 1ndicating that endogenous MBP i's at” | east oné of the

aut oant i gedm/elmmegt (Mowdpnidzedl. j .h Rhgemateht 23(8):1 363t HH2dil 8@s end Meecland et al.,

w thin ¢ neArpgolbor cafan: s FoT B Re TR Har Gleimet i Ehle o
| eagp one e&gefcﬁeis%ewp@ém 385 RERMS ARpLERUT vt W iColiBHRaL Ve agent i n

patients wt tiple sclerosis. This autoantibody appears to be specific
for myel i nexqlerigedahdniotyt e gl ycoprotein (I\/DG) wi th a dom nant ep| t ope at

MO392- 106 Pepti de i nmunog hera |es MBP. e eto at . have
been tested in zmowﬁﬁf tg aﬁﬂﬁo(ﬂ%"ﬁ Y eér%lﬁr r?’g%?@ﬁmﬁp
Sci ence 25%818@?%1 (ﬂlgb%ées[a}?%}%e tifdd rat%lma or]lﬂ%co fb?hty% lex

152: 31- 38 Kin et ol ogy 54: 141 1420 000]; Ka pos et

al ., Nat. bhg. Hpﬁ)(téhﬁs) Wﬁleﬁﬂ@@@]ﬂe@hﬂh aktovaactte ladpndesl\@mannd\h‘dzl
6(10 1167 1175 [ 2000 d St d Co - |
21(35: 53 B @fe&yp«;a i B WaIdty |1 RO S o SRl iy MU SEYs

have been g @I@?g‘a {a%aﬁglﬁ oNIﬁJ‘NHJI Bhge'd‘%ﬁé}épj 2 bfﬂes%@al@%(tﬂ%cﬁfﬁféﬁ'ﬁ&v' ty

reactions repor ernore, Iple ero I'S autoantig

I munot her égyaingorakd pabbye cff)paﬁrﬁfcbfgt(ﬁmbhe Mﬁieeaagen fmsmnrpelwaptahas (Casares
(McFarl and, Science 274(5295):2037 L1996ﬁ and Genain et _al., Scien
274: 2054- 2051., Protgding.. Mbb' 129511884 % ):end (sedoe el dndy BiP- Asdel190(4 343

t her apeut i §s§¢fgg§]§9 g@%vfgzggF‘l@eggagsp{rseﬁlg?ﬂ&se@%n aﬁﬁic@@%ﬁﬁ%en&&r@%@%ﬁég Eegyl ting

from i nappropri nmune response are
met Rods f ogoritdi@ of he MMENL ﬁ@fona}méteinrmunelﬂcﬂl}se;a&esldemtppac@la\indmmana;wbm,ab| e

to nmany autoi mune di seases, do not have the toxic effects of broad
i munosuppfsiks M Clagi in humans are multiallelic (i.e., there exist many haplotype variations).
Another autoimmune disorder impacting a significant portion of the population is
multiple sclerosis (MS), which afflicts approximately 250,000 people in the United States
alone. MS manifests mainly in adults, and displays a wide array of neurological-related
25 symptoms that vary unpredictably over decades, and may relapse, progress, or undergo
spontaneous remission. No therapies currently exist that can arrest the progression of the
primary neurologic disability caused by MS. Current therapies favor the use of
glucocorticosteroids, but unfortunately corticosteroid therapies are not believed to alter the
long-term course of the disease. Furthermore, corticosteroids have many side effects,
30 including increased risk of infection, osteoporosis, gastric bleeding, cataracts and

hypertension. Immunosuppressants are sometimes tried in progressive MS, but with

equivocal results. Biological immune modulators, such as interferons a and Bla, and
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WO 02/088317 PCT/US02/ 13527 drugs, and act in an autoantigen-restricted
manner, thereby preserving a patent's inmune function. Accordingly, there
i s a needwbar/ossspr oved net hods for peptide tol erance | nmeaotuser/aisees t hat
have reduced risk of hypersensitivity reactions, and nost notably,

anaphyl actic responses. Simlarly, there is a need for conpositions and
net hods th% dq e} 1, havd a1 BEendASAEEMm Mendpt BFlddviBal1ate #R instBurtelesoARS gnd

t her api es, out the risk of inducin hypersensitivity responses. The
obj ect of tchntsoluthe/pmgre@monsf ths diseass. d@gnm!ﬁéﬂaﬂalmdf mterfemn é\t@ﬁilptphféﬁ apreenali ¢

strategies_ for t r eat nent . of dlsea ul ti.n

i nappr opri AEge %?ﬁ%ﬁﬁﬂ%ﬂanq%%% B derost Fsel?agis 15“3’&%43%”3??8 (Rose

aut oi mmune djj $LAKGS (BAEL), W@Aakbc;mmw@@%seaies IPhigti BEASESAWMIeRA PREs, RS 7058t ed
with the conpositions and met hods provided by the present invention.

Al | eryi c dl[twdeﬁavmﬂscmm@lbmond gatiogl. u’sMeg BHKSD B4@360 62001 Hc IHmP@vebmlnesar e
not limted. to, for.. i c. al such sasth IIer
rhinitis, g’l@ﬁgl&aldjé‘? ’Flisth?‘ée fhe?é%)’@?aék%h ’rcﬁ?)é%n n&?‘rﬁ s ¢ ronl c
urticaria ggg, %&gggqggq&wugﬁsmell as the serlous phyS|oIog|caI condi tion of
anaphyl actic shock (i1.e., anaphylactic hypersensitivity) 15 resulting
from for exanplThe viaded aeurn@gica} refeded gyimgtoms af M gy theAwswi ofidegencditsmages

whi ch can e treated _ usin resent. invention include,
T ed t o hemyorneE Sapapine et Ren O anp s St D! el as

scl SIS tHeHhydinadbahg ;3 e Qigodans O /une
di s:{i(ges prlé)s\%l 5%%1?%&5@?8&1?%1%%?%% ceanya{n e lﬂse In ?%onj u?}@k'%son W th
tradi ti onalenpeng dﬁﬁagermmhrmmﬂderlmlgaxonsz\ﬁlécdls i2dlatet rofrupdtentsmitielis respond to
descri bed herein are adm ni stered b ore, gurlng or after the pe tlde

i mrunot her ApyFlneaaioRrAGIHAIEY by %FPh g fng sespeiing gmiEaeRs iy iokines
reactions t E
T o JREGRIREH exthdcobd BEHE 1oQb Rhber HEUP e AR £t bPHAMEY .%aagdﬁ“
conpounds qhﬁmnhammih&&waﬁblThéynmummkmsﬁwnmbnmmhnbhbaﬂ&Ppﬁﬂ@p&mgbeawti1 Fcs

receptors and bl ock, FcE receptor-nedi ated biological activities, as well
as hods SheWn irsTehiglestitrn BsryEtmds rosiie AoiriRrsase Bhany,auioigymyng diseaggs,
manuf act ur r and
ot hods. surt SaTRrk Sty alOE ol et e Ip R0y Bl SR LfEe, SRR AE Wiur

di seases. 3fulfiple s&ﬁ:ﬁﬁist THieaitbateibbipappeance baspaifid fo haek ofigsieadroopkecul e
conprising a first pepti de sequence casﬁ@l e of specific binding, to a
native inhi 01091?0}611& o MitbargnmisaR gpitens 3t MdHe-wecept or tyr05| ne- based
inhibitory notif j -

PCT/ US02/ 13527 séég‘%\%@“ﬁo$&ﬂ&%¢189&41}%%31%%§%kﬁ‘%’%? ﬂ’lé% ﬁ@?f’? Otgsﬁ%%uﬁ‘n

throamh a tahimdl rsdeydraiatin @l&maﬁ@@tge Weinet & ., Saknceestgﬁ)%mmt- 0324([Fo8R) ,
wherein the first and second g ypepti de sequences are other than anti body
vari abl e r SYpeiset dndoughewion allé2 BUSIBIAIN seedldn ekalpdfeurology 54:1414-

1420 [2000]; Kappos et al., Nat. Med., 6(10):1176-1182 [2000]; Bielekova et al., Nat.
Med., 6(10):1167-1175 [2000]; and Steinman and Conlon, Jour. Clin. Immunol., 21(2):93-

98 [2001]). Unfortunately, those studies using human subjects have been disappointing,

25 with significant toxicity and hypersensitivity reactions reported. Furthermore, multiple
sclerosis autoantigen immunotherapy may actually exacerbate the disease in some cases
(McFarland, Science 274(5295):2037 [1996]; and Genain et al., Science 274:2054-2057
[1996]).

What is needed are improved and/or novel therapeutic strategies for the treatment of

30 immune diseases resulting from inappropriate or unwanted immune response. What are
needed are methods for the treatment of autoimmune diseases that are widely applicable to

many autoimmune diseases, do not have the toxic effects of broad immunosuppressant
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capable of T cell interaction prior to internalization. Preferably, the
second pol ypeptide 5 sequence conprises an antigen sequence, and nore

pr ef er ablwp cawsd3east a portion of an autoantigen sequenc@CTIUsODNS27
enbodi ment, the autoantigen sequence conprises at |east one autoantigenic
epitope. In one preferred enbodi nent, the third pol ypeptide is an

i mrunogl obghis§) 2886t ifiiaf alianlife-RktieRA a8, tHefeby févehifg h phteyt’ Pinehedd ed
enbodi ment, the imunoglobulin specific for the autoantigen is an |IgE

cl ass ant i Bogion. 18cdondisglyethgreas e meedifos iyprvad methods e neptideioldrg®s sequence

in the fusion ecul e,i selected fromthe group cansisting of umat oi d
arthrti s rEeRaeRe thia orEted ik bR St h R s GRRH e  rallfe Ty pe
| di abet esmm@hﬂhétme%@@n t9iM8Rsly, aRske ROA hdediTor ddMBRRIons bAd nRtHoEs tHak péetit ed
enbodi ments, "the autoantigen is selected fromthe group consisting of

myel Bn bashighgrdosages of vBijiona peplads tofsirancp thsragies, witheht the visk gbidneingcyt e
gl ycoprotejn, a(3,.15 crystallin, nyelin-associated gl ycoprotein, Po
gl ycopr ot e#“Wersﬁ'ﬁlﬁ‘?’é‘?y]?Sg@s%ycl ic nucleotide 3'-phosphohydrol ase (CNPase),

glutamc acid degasbhedrassidveiidn isit@?wvﬁcfbno@él 41d/drSh@toved Bhdrapeitit gen
(IA-2, also termed I'CA512), phogrin (I'A-20), type Il collagen, human

cartil age strpt¥es(foiChe38ptmean df gphBae HARSss mawtipg froinonaprrhpase bt unwandtdher
preferred enbodi nents, éﬂe au(iioanti n sequence.in the fusiaon nmolecule 20
conpri ses STIEISEPYEY ScHRMTER iaﬂ’?P“%i“}uﬁ‘egfse?sé’é@fe tg’op%‘&i‘ PBRS 8 an

aut ggnt i gefsSREMNGAGE can b ireiibd {N_itﬁttﬁ\aeéoln%&ﬁ%'é ee 1rEhRAL PRIVi®d thBe present

aut oanti gen sequence in the fusion nolecule conprises an amno acid
sequence emvemtanh. llagicuideases vadiidmhy be fredted ngngithdenvetion mypbnte, baemelneti ons
to at leasf a portion of the conpl enent. of nucl ei ¢ aci, | ecyl e encodi ng
an aut oanﬁmgaﬁ?o,ﬁqxﬁmalepaﬁoﬂcegﬁéawuﬁh at ayhey ﬁ%ﬂﬁag?om%ﬁewﬁﬂﬁi tory
receptor i gatiyp  ARSHYEORASOE RS GGl dlaroddBimbl davdPaahg, such
as, for exienp eef?s (galllleor%iea’f ?l nity FcyRl I1 Ié:G receptor, rerllrellij the I'gE receptor

maybe a Fc&Roubplyysiabdgicalicoyditien ep tmmaphplactic showk (iaf fanaphiyadtc hiRpdrsersi Bty br
(CD23). More preferably, th cyRI I b and .F¢csRI receptors are_of hur

ori gPn. | rresulbiag giog f@rﬁ?@@fpﬁ%g?e, Stinge of P‘?Hé?lﬁﬁbarl&?&’pt&%m%‘éﬁ%ﬁl\‘ﬁ%‘s%‘ﬁ%g ses
an am no 3 i i : 0, i ERYIRVY . i, xe human
oG heavy  SpoofeeRAAERTRe BRYL I Fhab e ARl B ool hrabiBRbAC, MU
mol ecul e cdiabetey, ivainfataddatthetid) ead ynudiiyte sclerosissfoantaniggi on of any 1gG

subcl ass, including Lgd, |g&, l?ﬁﬁm and 1g&4. Furthernore, the -13 WO
02/ 088317 PCT/ UEhometindy for rating alisigis and geomuavye dineases ROWLed Y heegi on

sequence c t t1] : i L, O nce
of 520 1 » fesipn G it Red Ui G aa OB b BRE A nd R BR AEUE
cConpoi ses fedasisralojecales dastribed Aekil B adivinisterbhbefoge, dirihgasdfteBBopegaids i t y
to the hinge-CH2-CH3 donmain amino 5 acid sequence of SEQ ID.NO 3, .and

nor e pr ef elBrgotherapy, agd {ind pagticHiah e i Preysating the appRtPECHB FRACEPRS gssociated east

95% i dent i &zﬁhnﬁﬁﬂioﬂgﬁhnﬂn%ftﬁeﬁfﬁ}?&Y’ at least 98% identity. In still

SUMMARY OF THE INVENTION

25 The present invention provides novel multi-finctional compounds that have the
ability to crosslink inhibitory receptors with Fce receptors and block Fce receptor-mediated
biological activities, as well as methods for using such compounds, and compositions and
articles of manufacture comprising them. The invention also provides compositions and
methods suitable for the prevention or treatment of immune-mediated diseases.

30 One aspect the invention concerns an isolated fusion molecule comprising a first
polypeptide sequence capable of specific binding, to a native inhibitory receptor comprising

an immune receptor tyrosine-based inhibitory motif (ITIM), functionally connected to a
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ot her enbodi nents, the first polypeptide conprises a | east part of the CH2
and CH3 donains of a native human Igd@ constant region, or additionally
conpri seswa okossst7 part of the hinge of a native human | gBCTAmNOE 13T
region. Alternatively, the first polxpeptide 10 sequence conprises at |east
part of the hinge, CH2 and CH3 doneins of a native hunman 193 heavy chain
constant r %bﬁﬁ‘}gél?}ﬁ) phge @&?ﬁﬁ@@ca@ﬁbl@ of stelficanadinEHhrdu@H 1aQRird pol§peptide .
alternatively still, the Tirst pol ypepti de sequence conprises an am no acid
sequence esegoeied, toynative ligh sdceptacfdeR)y; whietiinz ihedfirstrabersesdnd pedypeptidondi t i ons
to at least a portion of the ¢ | enent of the 1.gG.heayy chai n. const ant
regi on nuc?eélB?rRG%a’?é’(ﬁl&%ﬁ@él Biib W%glfps’f@gl“ﬂl% 16l e WBWP@,G 13 Wg
first and d IS iR Pré féﬁi'%&%bé‘ndg&‘%ﬁl ligd via a
| i nker, e.é&?ﬂggggﬁéfgg%ﬁ 8{;8??{2% Tﬁlgn?éehngt hroffé tﬁ}é poleype ti eﬁll I nker
typi sal |y seguatve tbmprives admnéigemseqaencd, arelsdisgaefetablyg neleestiagairtiends ant he
pol ypeptide |inker conprises at Iqej,ast one proteasone proteolysis saisgnal,

P

wher ei n t hdtegniigsn sqauiencs dp g cmbedmmenh deiiARtigehGIeenGs OBy §j deast one

hydr ophobi 00 -AC] esi i ' Lok : i .ok d acidic
am no aci dgurtgdsﬂlugg%lg%ﬁ?ﬁebﬁjﬁgyggrr%%%ﬁrfc%}\@s@lﬂ%ﬁgﬂ %%ﬁ%%ﬁ%)gluﬁsn er sequence
conpri ses aimhegisbudinapedsifio fiephé alasamtigen.opnd particulandy pfefertad enttodiment, the
enbodi ments, the polypeptide Jinker sequence_conprises a plurality of
endopept i dagBUReglHnispesiiiparithe autogtigen KewdeE séspapitadise notifs may

| nch g de cystei N %oﬁfe%éfeﬁki? e&%P@iﬁﬁﬁ{sagf-e %ﬁto%@igﬁ%e%g%&ce & ﬁie%ﬁ@% Ié‘le%cﬁgePg r2 5

enbodi ments, the tusi‘on nol ecul e conprises a one am no
ubi qui ti nagelered fasrgelie g0t tonsigiing loif teuniabdd aghiddan®aitigen trhetiplestierosis

nol ecul e can display at |east one proteasone proteolysis signal, wherein
that si gnaduipatigen <& @BIPIYRS EPe I&%B%@ﬁﬁs melitys a4tpagigsn, ndmestions dhapobn c
am no acid { | 1 RO i.d..resi Ch di 1 . aCl

Fosi ducs,  THEPRTR ARSUEAM BR ARHALER, UER R B elon ERARUARE
nucl ei ¢ acinflelibatdihBtin QABEY) qo@@tbagoi@%ofduahgﬁyémi slipodendrotme plytagorid, opst
pol ypepti de sequence capable of specific binding, to a native inhibitory

recépt or conprilisi myelimasspeinied ghsepistan. RoslpenphecaBMP22i A-pyalismycleptids

(IT™M, functionall aQn edit sec I t} e C at,_ s an
Va0 oz oI RO ISy Rl R R ok R (USRI G MO e T
bi ndi ng, t&liaueBeR (AR, MtkoReiyREIIA T ), SR EeH d8-28)0typa INdlia¥éh, hGfhah eLERiper
(FcsR), wherein the first and second pol ypepti de sequences are other than
ant i body var394biGeps&)yianhgp1WnYARReansl pordensdheras on nol ecul e is not capabl e

f Tcell int ' ' int lization. The i td |
o ovt oo, vet ok S TReBEk Lkt AR b A et ik PR Hhdf B
Si mpbar |y, cdnhytises eslenst S0MVRAEMRP idthaH WS at 188 atpBetiohlUst i itoadsdh FRLAERYI €S

as described above, wherein the second pol ypeptide sequence in the fusion
mol ecul e elctidleshertpréfened embedimenisnthe rutgantzgensagnangein thydestiar wokeadlehost

| I Si t h | ei id | sp. d by.the. t
nvent i on. CHRPTESE i PGP Slbredpen BRI GNATUR O PSR et

CONMpPosi ti OfbRARIHRL S htNBast a portion of the complement of a nucleic acid molecule encoding an

autoantigen.

25 In a particularly preferred embodiments, the inhibitory receptor is a type I
transmembrane molecule with an Ig-like domain, such as, for example, a low-affinity
FcyRIIb IgG receptor, and the IgE receptor may be a FceRI high-affinity receptor or a low-
affinity FceRII receptor (CD23). More preferably, the FcyRIIb and FceRI receptors are of
human origin. In a related embodiment, the first polypeptide sequénce comprises an amino

30 acid sequence having at least 85% identity with a native human IgG heavy chain constant
region sequence. Indeed, the IgG portion of the molecule can derive from the heavy chain

constant region of any IgG subclass, including IgGi, IgG,, IgG; and IgGy. Furthermore, the
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10 a fusion nol ecul e as herei nabove defined in adm xture with a

phar maceutically acceptable excipient or ingredient. In a still further
aspect, tweoz/ssmti on concerns an article of nmanufacture @ECTISOF133Q7 a
cont ai ner, a fusion nol ecul e as herei nabove defined within the container,
and a | abel or package insert on or associated with the container. The

| abel or  paARkaGfALTEEHeaRf @28 @Rs¥nCIREPhIsSQRentd&dn BiCtht ARGV imdntTgG heavy
treatment or prevention of an 15 i nmune di sease. In a further aspect, the

present i nelein ponstanbregiomresquetch088EQIP NQe2t r eat ment and prevention of

i mmune- nedi at ed, di seases er h ubj ect..is adm nistered a.fusion

pol ypepti de as H’e%ﬁfeﬁgﬁlbﬂ@&qnﬁ.tﬁ? ﬁfsiﬂfgpy;%?ﬁléarsﬁ%“ﬁ?‘fe ‘f%’éprfsﬁ@gﬁﬁrﬁyg%ncer ns
a nethod f ghinotddRl deb8aicEBAYing fat RBstBYLPidBAITAAE tH HEBRSEH2QOMP UbBkiGmino

adm nistering at |east once, or 20 alternatively nultiple tines, an

ef febtive andosyuende ftSH@H3NQrie ahdigioonpretiradyl b laast 9092&@ﬁ3’bmmé@fi ned to
a subject di sed with or.at.ri.sk of devel opi i e .di.sease.
The subj ecPreg‘%}gﬁEF Iayy&?aété?/ﬁmhfy’ mﬁﬁttpé?%ﬁg aﬂﬁ%%%?%’ 11@8%8% P}%tg ed or

prevented b®eNhibddifibhigdhe Bt pbpSRife BHRELIERAR pattDELEHD ahd vHsel ect ed
fromrheumatoid arthritis, type-1 diabetes nellitus and nmultiple

scl er osi s. ddthain$ ofa nativedivecnl lgGasor®nhsgiim abadditictelly cethpase alsad pam of hese
t r eat ment hods pref.erabl tain an .autogantigens sel.ected fromthe

o oup cons e R TG AR (E PR e 2l ALRTFUEH): D PRVESRERer osi s
aut ggnt | geébqué‘rge%'oﬂ}‘is}‘l@@s §Y08t parfbAREhBTe Bl LY BTBURAMMY S hati®8 GumBRr t i ONs

thereof. More specifically by nane, exanples of autoantigens finding use in
the fusi olgGrileaguéimirasonsantiogaindu ¢hakdisemedfiafohaicdealyBl regitrasind pr ot ei n.

(MBP), proteolipid 30 protein, el.in oligodendrocyte glycQqprotein,
oot yst o e e et Surmentgs SreopBcarmiooxst aniie SR Seienos igedsd

2", 3 lcycli oati ' y | i Cons 15 WD
02/ 088317 PN %‘%%15% ?Liéig%? ﬁdgcm| gdﬁﬁ@gggﬁg%% ?glgdelﬁ((%ei%)% ,%? s DS sl et
cel | anti gemmpleet ofdhsrG keavedhdiCAbi@Int regitvogudlevtide Ae@nce v1316Q D NO: 1.

col |.agen, human_cartil age, gp39 (HCgp39), an p130- RAPS. | n anot her aspect,
t he lPnventi on pRopfenipdigenisdhe FSt?PfLseﬁP%‘gB SHids PeqUeREISIRY PS esul ti ng

froma typ . r bt ML tY: i i . heet LV .
| rmunot her s SOHERT SSRRRAC W Yk &Pk, AbolBoftife IUGE TEERRR ohthe polipepids |
t he subj eclinkenygiilly i$ Hsout G30 A amifd @dditesiduesrpinione sndoflinisit, thopylppptidde

sequence capabl e of, specific binding to a native 1gG inhibjtory receptor
conpr i si nglker CompTiEes et e e DESieRsonRarpiselyets sighnly Mhsrein thssignal i selkgte

funct i onal th"cH% gxl%?lg?tg{lgyi&%r%rogﬁéﬁggy(@‘%)%f(g)?cg%jfngl% a%%?ﬂgﬁﬁﬁé‘s 6aRARhfoekid! ndi ng

directly, or 1 ypepti de sequence, to a native

| gE20ecept @sid(bcdid)acidib eméionacidrekidaed. i Ihsthea Bhbsdinmntt, el podgepiidelige@guences
are other than antibody variable regions, and _wherein said fusign nolecule
i s not cap¥HPencsCOmPEists atilepskonecndepenidassireeagnitipnapelid iIa sthep gmbodigientse c ond

ool Ypept: e SSRASRGE i e Lt aTl £SO a Rl ALk b (2
portion of amnthe@endopeptidase motifs may include cysteine, aspartate or asparagine amino acid
residues. In other embodiments, the fusion molecule comprises at least one amino-terminal
25 ubiquitination target motif. In still other embodiments, the fusion molecule can display at
least one proteasome proteolysis signal, wherein that signal is selected from the group
consisting of large hydrophobic amino acid residues, basic amino acid residues or acidic
amino acid residues.
In a further aspect, the present invention provides isolated nucleic acid molecules
30 encoding a fusion molecule comprising a first polypeptide sequence capable of specific
binding, to a native inhibitory receptor comprising an immune receptor tyrosine-based

inhibitory motif (ITIM), functionally connected to a second polypeptide sequence that is an
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i mrunogl obul i n heavy chain constant regi on capable of binding to a native

| gE receptor 15 (FesR). In a preferred enbodi nent, the type |

hyper senswDiozioggs1T eacti on i s an anaphyl actic response. | RCprEShzIIsen

enbodi nents of this nethod, the type | hypersensitivity synptons being
prevented conprise an anaphylactic response. In other enbodinents, the
first pol ypapidtiden sQfilehés@pait of Ssifichifdiht,| tBidugh a@iird dpde egjuehed, tn
heavy chain constant region, and the third po‘lqég)eptl e I's an IgE class
anti body. 20ative Igheeccopine(Feal), whersinrthe fitstl amd secoied pelypeptide sequeness are other

i mmunot her recej ved the subject.is.for.the treatnent of,t

hyper sensi ?’% ia’fl@t?%l@d‘laﬂf‘ r?ﬁlgrégag"é‘P %’ TS S&f‘iﬁfﬂﬁ& r?‘&?%‘i%’éél:c’t Fwaélgrq\fg(ﬁcseh

enbodi ment $0f otiohiFiol & HRGnalt Aok UShORvER] BGMEHrbidas s hid Bkt b1st he
subject prior to the subject receiving i nmunotherapy, co-adninistered to

t he $ubj ectomiprisimgthesemmebat hada pyimilarly atiepresetténeution prdvedes idvflated nedicier t he
subj ect receives the 25 i nmunot herapy.. | et anot her. aspect, t i.nvention
provi des a? Wi‘?f GRS 3%%@%@% Wﬁé}&n tge %I?BE‘?POIYH%’@F§ HEPE ’\?m?‘?/ {Lease
| n 8 Subj eflbidofRRALLNE af [BIUMNRES PR SR L&, N6l b SobMedHprish RAS!
one fusion nolecule to the subject, wherein the fusion nolecule conprises a
first pol thesphiictkec sa@duarasocapanpasal bisthe prdsent ibvemtiong t o a native 1gG

i nhibitory receptor 30 conprisi.ng an i nmune rece tor.%grosine:based ..

i nhi bitory noti ¥ aspp n@‘FiI%YFé‘FlP?COTtCSHﬁéId’E‘éHg‘ECG“%C ECTRYFIHIN SRR e
seqygnce ¢ LadhoRidbses iS5k o ety P b

pol ggept i dgﬁ%gdélﬁrgﬁ%g,ﬂhg ghgigﬁlglt)?\\%e&ekié%d %%dé“gg %#gﬁgél%l%%% nyt heéi)f I rest
and -16 WoeX24i6883 IngrBGdntUI0 2/sii8 Fxther ageon thepolgipepiconeersemueticlesf ar e ot her

than anti body vari abl e regions, .and wherein said _fusion I e&gl e. | s.not
capabl e of MINGREHIS GONEIEELS HPIHNG; 2 fusionpelese py herPBaboveisined WHAM the

pol ypeptid e i.n .t hi I; I : I r el Yy, (a)
B 1 oast aloapc B laBef oF RokiRuion Rl FRlofis Rl Pk BESonBhlef 1R LR o (2
portion of pakagginséripiefaghlobomprisdsémstymchosiftar thedasiianbr pegémionadpabl e of

binding to a native IgE receptor (FcsR). Brief Description of the Figures
Fi gdfe 1 sHoWENg igeaseic| eot i de sequence encodi ng the human | gG@ heavy chain

constant regiong (S i Fi i i ence
o the hunan | ofd® FIRashaR bl ek bt BaEoRat Rl PR ekl
sequence, phReetidh ddemBivncaxddeaels dikees, aferttha itgect POsdrhinterdP2 fitstonan no
acid position 219, the hinge region extends fromamno acid position 220

to am no aR¢lypepdide es descrBad herpia. dmoneierbediment BwdBventigncanics BPHoB&Yi ti on

539 . . e A4 h > . i
2 P on” B BB MG i RO O i dapB e Sdas bigrhem, no o
am no aci dalsgptReBemolkipld wmbl, ag effedtide Gniduppdfdt Gdasiodnet fision Modeild $G heavy

chain constant region (SEQ ID NG 3). ) i ) _
hereinabove defined to a subject diagnosed with or at risk of developing an autoimmune

disease. The subject preferably is a human. The autoimmune disease to be treated or
prevented is not limited, but in some embodiments, is preferably selected from rheumatoid
arthritis, type-I diabetes mellitus and multiple sclerosis. The fusion molecule as

25 hereinabove defined and used in these treatment methods preferably contain an
autoantigens selected from the group consisting of theumatoid arthritis autoantigen,
multiple sclerosis autoantigen, autoimmune type I diabetes mellitus autoantigen, and
portions thereof. More specifically by name, examples of autoantigens finding use in the
fusion molecule as hereinabove defined include myelin basic protein (MBP), proteolipid

30 protein, myelin oligodendrocyte glycoprotein, af-crystallin, myelin-associated glycoprotein,

Po glycoprotein, PMP22, 2',3'-cyclic nucleotide 3'-phosphohydrolase (CNPase), glutamic

-15-



Figure 4 shows the nucl eoti de sequence encodi ng the human | gE heavy chain
constant region (SEQ ID NO 4). 20 Figure 5 shows the am no acid sequence
of the huwemlgBiheavy chain constant region (SEQ | D NO PEN/USP2/IpiRE 6

shows the am no acid sequence of the CH2-CH3-CH4 portion of the hunman IgE
heavy chain constant region (SEQ ID NO 6). Figure 7 shows the am no acid

sequence OfacidRcuBbREBs A bt FadSri: 3ol 25igerRA-OHERo Grhiad T ),

mol ecul e (GE2) of the invention (§EQ ID NO 7). F}lé‘gure 8 illustrates the
dose- dependdnagrin di-2) typa lofollegere phinkn paritagaicnad (I8¢ gnddd, and<gph30-RALS usi on

protein GE2 ( SEM nz=3 separate dopors ch_i | j,cate). ..Purifie human
bl ood basophi | s%@?‘r&}hﬁrcarsag@ttﬁ? BB’SHE%%’JOY%W%&O%I%E Rﬁ‘%eﬂu%ﬂgwg%ns

anti - NP | glesylid®ba e t95e 118/BersehRiddtyHeadtidnting siibjesaBEsviak ifddnomheiagy,n or PS
that is a purified hunan 1 g 30 nyel'ona protein. One hour later, cells were

chal 1®enged opinphisiNg-aBSinishadng hideast sund fuisiog molewd¢ toothe igeetivhereinghe fitseon
neasured. -17 02/088317. PCT/ US02/ 13527 Fi e sh .resul ts abtained
" Che ¢ 7 arYEsHIE CHABLS & FETHOTABBNS TP SHTLIS paRy R B0 e TaCh
the Exanpl gnhibiib§$cptR cbﬁbﬁﬁhé%%ﬁﬂn@?&eﬁt@r B0 MBI @ RHHibitodEm NP (1Bimon g
with the indicatéd amounts of PS (non-specific¢ human IgE) or GE2 chineric

f usi on pr otfenction&byicormected td aseeond polgpentideratgienss eapeblalof bingayg directigvenous| y

(I'V) with 500 5 g of NP-BSA. Figure 10 illustrates 2 bi ndj to HVC-1
cells that 1 mc@xéhrpeslmﬁw IyRgtide segupacs, O Riivel feop AL FeER S v e

bi ndj t - - et aiql ed
D09, PP B L SR RoS T oo FRAR e A gl ©
ot her w se, wiegdinisidlfudogndticaletis hotccapavlosf Tiseld ihemetion fréoreo iienskiration.

meani ng as conmonly under st ood by one of ordinary skill in the art to which
this i nventhihsmecandnokgpeptidgiequgicein s RisiondnelpeulGomPHEs AJTAEVENND At hods

and materi [,od ar Y ri ' whi ch
coul d- e ugth FRSRofRh sl allsh B BT LRl BPRS (CRREd o B B e 10
present i nigniundplobslin Redv§ chay cohsthiteekib® cipableraFbivatise wanatipt &K sdcsptor
descri bed. For purposes of the present invention, the following terns are
defi Hed bel(BogR). The prafemed srabrdimentatheyypediypersenpitiviiytigactionds aharphplagtie

first and second I t} de, sequences.i ncluded in the fusiaqn.nol ecul es
hor o s TERRnS AR DR SopREReER Bf his Bl Re s 1 Gn Rl BRI

sequences NRi fletdntedadidprisy ah Qn:%ih?ﬁcﬁ@re%lfkﬁlsé.eﬁp&ﬁéﬂ oo ddReens, Ahé first ThUs,
after being connected to a second pol ypepti de sequence, the first

pol ypept i d@okwepiédrenipises sideashe patsioniof yn d¢G spewneglobyimiakany chain gonstant ve
1 gG i nhi bi tr(e)gran,ra%ﬁefgé Rira p%yy%gpt?(fe & an IgE class antibody.

20 In one aspect of this method of the invention, the immunotherapy received by the
subject is for the treatment of type I hypersensitivity-mediated disease or autoimmune
disease. In various embodiments of this method, the fusion molecule is administered to the
subject prior to the subject receiving immunotherapy, co-administered to the subject during
immunotherapy, or administered to the subject after the subject receives the

25 immunotherapy.

In yet another aspect, the invention provides a method for the prevention of a type I
hypersensitivity disease in a subject receiving immunotherapy, comprising administering at
least one fusion molecule to the subject, wherein the fusion molecule comprises a first
polypeptide sequence capable of specific binding to a native IgG inhibitory receptor

30 comprising an immune receptor tyrosine-based inhibitory motif (ITIM), functionally
connected to a second polypeptide sequence capable of binding directly, or indirectly

through a third polypeptide sequence, to a native IgE receptor (FceR), wherein the first and
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low-affinity FCcyRI I b receptor. Simlarly, after being connected to a first
pol ypepti de sequence, the second pol ypeptide sequence retains the ability
of speci fwo okiogssiing, directly or 25 indirectly, i.e. throeghusor/dsed

pol ypepti de sequence, to a native |IgE receptor, such as a native

hi gh-affinity IgE receptor, e.g. native human FcsRI, or a native

| owaf fini 5eﬁoﬂ1(9$oly15@i€1@@%équen@bsgﬁe 56&Rhhn arfifbody vasalle regidiB, AndSkRdeinhiicul e,
|

conprising the rst and second pol gmeptl de sequences functional | y
connect ed fusiosaedleathérmot capablgfli eclbmtearzation pricnia intpradligatiore sheecterdid nat i ve

receptors, such for exampl.e,. Fc Fcs 0 order to
50" aoh evePSVRHHAE PO B R L S B S UESAEPHESS A B G b IR Re8G i n
the fusi ongr 1pluesahtigsn, 6) atlhmek%evle&t %pﬁmeas& a rti%ea‘f%ﬁqggi ithB@ho 3158l 18dady N

the ability to bind to the o 02/ 08831 PCT/ US027 13527 correspondl ng
recept or wehain eonistantireggpnafapablie bfbisilimigltarn natve lgftrecdpter (FetB)ve i nmunogl obul i n
heavy chain or other native pol ypeptide binding to that receptor. The
binding is "specific" when the binding affinity of a nolecule for a binding
target, e. fh.fedBGid of BEFKEEPLOr. is significantly higher (preferably at
| east abo ﬁm&“%‘m@%‘ﬁef er abI y at | east about 4-tines, nost
preferably at |Bigate hidows the huclestideisgipenye ¢dvadingtthehimhadIgy mavy chiairy of

t hat nol ecul e to any aother known native pol ypeptide. The term"inhibitory
receptor” §anstigbigeion KL 1 H8ddst sense and refers to a receptor capabl e

R R S T e S

regardl ess ani sm own-r egu tl on occurs

terns rec&gtmr(SEQrﬂmNSJ 0y Buthé ﬁ&que@cec gedH domyin@stonds fagedninohbidi t ory
motif (ITIM" and "I Tl Mcaontaining receptor” are used to refer to a
recept or cRRt éﬁnn]izggm@ﬁén%?"l pesibon Ahdke hiagerseinn edends fioe yawedcidaassionor y

ot 75, T, oG LEMOTRL) s 30, Bey) GEOSE Bhyad 505 SRR B Rsihdeatorml =

Val /|| e- Xaa represen m no acl

| TI M cont aarﬁiﬂ@glcqu%ﬁidhrﬂ4l ael e CH3N it E:Xﬂeh(ﬂﬁ frévhiagiino 4&d lﬁcyfﬁbzh B45 to
gp49bl /gp9l (Armet al., | Biol. Chem 266:15966-73 (1991)), p91/PIR-B
(Hayami et amgino aciyl 453 @e @ré}ﬁlu@?z 7320-7 (1997)), LIR1-3, 5, 8, LAIR1

D22 (11, SO s QBT SR A
APC- R, CDﬁﬁimﬁ:I , leBrylchadtastaht re@loRRSBQ,ID WOT3).5, M R7, 10, hM R(HMLS),
hM R(HWB) , Fas( 5) TGF(3-R, TNF 20 R, IFN-y-R (a- and (3-chains), mast

cel | function Aigured showsthe mgleatie, se@mw@encomahe burew) IeEReayy FHREK2,  P130
Ca rel Prot Cl'S, SOCS13 and 3, as reviewed in
Sinclair I\ﬁr’é{é%gldn (ﬁb@ﬂﬁ g%d

s for many of these receptors are also

knowy, such as, Fj séﬁt@vslth@mﬁlof&{d $998&nck of @ Hu@ehnGRB hehiBeach cdn@nt | gands
for CTLA-4 are 0 and CD86, the ligands of IFN-y receptor is IFNy, etc.

Li gands foreg@DZ(SEQdﬂﬁ)NQé) 25 the basic binding nmotif Nau5Ac-a(2, 6)-Lac, and
are discussed, f*‘lgure 8( sahrg)ws%he amYnaona01 %%lagn%%%%gleeéHE—lCHB-%?&l por? SR6Fhe

human IgE heavy chain constant region (SEQ ID NO: 6).
Figure 7 shows the amino acid sequence of the yhinge-CHy2-CHy3-(GlyaSer)s-
25 CHe2-CHe3-CHe3 fusion molecule (GE2) of the invention (SEQ ID NO: 7).

Figure 8 illustrates the dose-dependent inhibition of basophil histamine release
using the fusion protein GE2 (+ SEM; n=3 separate donors, each in duplicate). Purified
human blood basophils were acid stripped and then sensitized with humanized anti-NP IgE,
labeled as IgE, alone or in the presence of GE2 protein or PS that is a purified human IgE

30 myeloma protein. One hour later, cells were challenged with NP-BSA and the resulting

level of histamine release measured.

-17-



The term"1gG inhibitory receptor” is used to define a nenber of the
inhibitory receptor superfamly (IRS), now know or hereinafter discovered,
that i s capablogssof attenuating an FccR-nedi at ed r esponse pcragpaz/tisess of
whether it is nediated via IgE acting 30 through a high-affinity IgE
receptor, e.g. FCERI, or a lowaffinity IgE receptor, or by another

nechani sm such BguAY HéaekilRBiaitdd ih AR thasfenid PAsiveSRANSCusRhSIBIAN ¥V i S

an | gE-nedi atedallergic response, such as a type | (inmediate )
hyper sensi (AGAXmydel dagsribed ithie Extmple, Sies 02r0@3tcr WdT2 502 pfilespan angiolgEd

i ncl ude a i ne..reacti.ons,due to i.- FccRIl. a-chai nt i i.es .t hat
have been é‘%“é‘&h ﬁlﬁ 1 %B%d ﬁ@PWtﬁPf?%énoéﬁ%’gglﬁS%W&g?ﬁoﬁ %’?%g%ﬁ’ﬁ% .
urticaria. ;e fr&eM "THRAE h¥E's 186, tHeahinias SRAMGAN gl Sh@svEnd@IA(ING kiReRDI de
having the sane am no acid sequence as a pol ypeptide that occurs in

natue. | nugaofBPBS%e with the present 5 invention, a polypeptide can be
considered "native" regardless of its squrce, npde of preparation or state
of purificati onFigwrukd illysleatesgE? @@%%@M'bé?%ﬁ@ﬁt%@sﬁﬁﬁ’% b gpht ed
from nat ur glacan be produced by reconbi nant and/ or synthetic nmeans. The
terns "nati¥e"® and "native sequence" specifically enconpass
nat ural | y- occur gighgh 11 HRERHEIAGRY bAREALHLSMH 10\ RIIETat Bxffess FRBRBXFult A6EFdyRIIB!
domai n sequence), naturally-occurring variant forns (e.g., 10 alternatively
spliced forns) and naturally-occurring allelic variants of a pol ypepti de.

’ ive FcyRIIb," "nafi vepsequence FcyRIlb," "native lowaffinity
|gG1 i nhi bPegHed Degcsiption of thedhireisrred Hmbodiment |, o sequence lowaffinity 1gG
i nhi bi toryrreceptgLitiohsYRI I b" are used interchangeably, and refer to
FcyRI I b recept chTFé‘ny species, including any mammalian species, as
occurring in nabUutess défirefietledovise, tebienica amdibciesificueamms ustd heeinRiavi thesaare

isoformof the lowaffinity I1gG receptor. FcyRI I .containjng .a _— .

i munor eceﬁﬁﬁ}mgﬁmlﬂé@(’é@ﬂ?s’[%ﬁ%ﬁioﬁm Showgtary S]flﬁ'ﬁl Me_arqmg@lagg%pg?nqog t he
princi pal | losRea [ I; a:?f"x% b S ord

bl ood- derii 1\)/ég %BS(% ced}egﬁng%rw%ﬁeggéﬂlg%ﬁ%ﬁ?@%gg? or Q%)Elgirsra@?ﬂl\c/)gl bec and
Fridsan, Cequivaldmio thdse dedoiribéd hdreinfwhich coulddé:uked Rithé¢ pLREye ofGhapresent J. C. ,
Proc. Natl, Acad. Sci. USA 94:5993-5995 (1997); an t 20 @d ganbi BE’ J
Al lergy O fyentiopmIRdeed, hegrespnispeeniion 1§ Bawoyay aifed 19ths gaethqqs gd materials
alternativ . i i v R ' R- Ub2,
whi ch di f fgérsxngn 'yl%? ﬂt@é’%@@?%‘%ﬁ% %%gﬁg%lgéﬂl‘é;foiig‘a’g%%%?%df Els be%&‘y‘

al ternatively sphé¢ ted ‘ifsationtd; conaedted nwithvwefaxrhdeao ehd fitstind gebdidke | oops and
a single conserved ITIMmtif within their cytgoplasmc tail, and are

i . l.s,.
speci f i cal PYlypentie getnenpasineludasdn dag fusiopinaplecitlestieyan ip used topdicate hadbschi ner
spl LLge varj 1 he I if ! . : . y jve
oor. iR LSt BB ipuRRsbAERLL B P G, it & pE B LK FRcochRl
FCERI, " anthus)afierMeinsecinasaed to géecaid patipeptiie bequesep tierfisomfiypepdde used
i nterchangeably and refer to FceRl _receptors of any species, including any
mammal i an segpekdeastainsiby abiiyaf sperifabinds trra apgive Gy Bf Teggptety guch as a

milti-s Ubuﬁ%—afﬂw %%yl&f[g ?eocrelgt%r. Similarly, after being connected to a first polypeptide

sequence, the second polypeptide sequence retains the ability of specific binding, directly or
25 indirectly, i.e. through a third polypeptide sequence, to a native IgE receptor, such as a

native high-affinity IgE receptor, e.g. native human FceRI, or a native low-affinity IgE

receptor, e.g. FceRIL As a result, the fusion molecule, comprising the first and second

polypeptide sequences functionally connected to each other, is capable of cross-linking the

respective native receptors, such as, for example, FcyRIIb and FceRI or FceRIL. In order to
30 achieve a functional connection between the two binding sequences within the fusion

molecules of the invention, it is preferred that they retain the ability to bind to the
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30 receptor (MRR) famly of cell surface receptors that lack intrinsic
enzymatic activity but transduce intracellular signals through association
wi t h cyt owbagmsssit yr osi ne ki nases. For -20 WO 02/ 088317 PCT/US802Is2B8527
further details see, for exanple, Kinet, J.P., Annu. Rev. | mrunol.
17:931-972 (1999) and Ot and Canbier, J Allergy din. |nmunol.,

106: 429- 44QofrdHdAling TB&pid? il a PidHing @G 6 ihilt328t of 2 1Al MemeRPUSHIGE
FCERI | (CD23) ,%nat |gve Ipovv- af fini tg!; I gEﬁy‘r:gece tor FC6RIlI (CD23)," "native
sequence | dwewsf ¢hami enothermatize pplypeptide SRIding ® thatme@ptorar e used

i nterch bl refer to FCcsR 3).. f i es,
et udi g any. vetRhEhE bsReedt Yhen T ibite AERLY bR RoLBHE BT BEEs nave
cl oned and ,8xpegssethd mg@frééha@wryis Ilsgg%iﬁc@ﬁﬁphfghér ®fct¥aplyol TaSiRB6 hERtimERE

cl oning and expression of "a uman | owaffinity IgE recéptor is reported,
for exanpl eporbyprafeiablyaaileast abaht 4-ti@ek | mdst p6STrablyes leasioden| 6-timgs highen than al . |

EMBO J. 6:109-.114 87)...T | oni i f. 10 .. di
mouse. r ecephepEiine REHl bl e Farg e SR PR RO eaie. 5T muna!
144:1974- 82 (199t dinRONER/ 1%5%&1*”&3 hddl in NeHoaddhd ShEYardNERAAL 2 rdpio38- 48

(1994). The nolecular cloning and sequencing of CD23 for horse and cattle

has been r ecpaitlé yf depordgathtingy bidogiorl retpoate mediated by mnothet recdpion ragpalidss | .

73:323-9 (2000). For.an earlier review of. the lowaffinity |IgE receptor
see al so D& é@ﬁ}p‘ﬁg%}@n’éfn wi lckitbﬁréﬁ%rf'.re ONnPSYIF7.97 (1992). 15 The term

"manal *or " ManFRl LA Gpe -lo?%'c')mﬁaﬁgiﬁgan;irﬁnﬁﬂé’r&ﬁ}gﬁﬁjryr&sjhﬁ?eﬁﬁisgﬁ iR rfmotif
manmmal , i ncl udi ng humans, donestic a arm ani nal s,” and zoo, sports, or
pet ani mal ITIVpliehd ' TINbgmtainmigseceptitrt he,ustbtosrefer teh eepptopcgsainggans or
rabbits, as well as rodents sych as mice and ra

M Ce. te. f ly, th
manmal s AUREATIHAE ISPiok LTetny-Besed nawibl*%&m%ﬁiﬁﬂ\ég faelinef calie used
| Dt et changeaRiniy AMksEARd bethd BhEh1a "I AR 00 AR KB X AN R LLAADKY, 2

manmal , th subj ect of an exam nation,” treatnent, ahalysis, test
or di agnosirspresentsng agitho deide il IMhsomedising receptopy iatlade, ekt jimdthtion, A subj ect
or patient ma% or rra%/ not have a di sease or other patho o&i cal condition.

|
The t%erms Hsehllb.gw4901/gp9 Yt el Jabial Ghewt 2041159660 (189U a9 1 RpBur al , as

used herei Ll referp,.t ri g e ) i dS ~-3i to each
other 1 o (aydierahl T pibDCRgh! 2TRIHoPAEDG R S8 ROUAM Aochoy 10,
peptide CorRdssdnbefdf er@l SIeRibl. mkam.e;m@ﬂﬁﬁmgm_-mhg [2@HEITE @Y.-4,1 D5 G8i8) 30/ fa00m
two to about 50 amno acids in length, and is shorter than a protein. As
used in t h&R; PIRBRS; N&ﬂh,'lﬁé?)w@/@gF/%M%A@edPCr&éﬁEﬁ@r@% Y- 1i SHRP'S-

"ol i gopepti des, ng ol rs." rLm." tde” C S

pepti des ar}dgg‘}%f@i ﬂsT?‘léeg/ﬁgZeg(),’ “@%ﬁ@%@éﬁ%@@%pﬁﬁ@ﬁ@ m@m?n a
nat iyl  SOYLICErNILR g &ﬁcﬁlﬁi?diﬁ@%ast%%%{&%ﬁwgc 230, BeAYPRRICIECD AY,
defined herein, y contain am'no aci ds ot her than the 20 naturally
occurring &4 cabi, Byk2aRAD KR li30cTaudeproy AGDBR, &b, 1dRR, S, SORS13 and 3,

nodi fi cati on can be n ere within th | ypepti de nol ecul e, such as, for
exanpl e, atastre;yge\y@iﬁq léc%llg\{gmlﬁqg al., supra. L?gaggs %? n?anyo these receptors are also

known, such as, e.g. the ligand for CD95 is called CD95 ligand, the ligands for CTLA-4 are
CD80 and CD86, the ligands of IFN-y receptor is IFN-y, etc. Ligands for CD22 comprise

25 the basic binding motif Nau5Ac-a(2,6)-Lac, and are discussed, for example in van
Rossenberg et al., 2001, supra.

The term “IgG inhibitory receptor” is used to define a member of the inhibitory
receptor superfamily (IRS), now know or hereinafter discovered, that is capable of
attenuating an FceR-mediated response, regardless of whether it is mediated via IgE acting

30 through a high-affinity IgE receptor, e.g. FceRlI, or a low-affinity IgE receptor, or by
another mechanism such as an autoantibody to the FceR. The response preferably is an

IgE-mediated allergic response, such as a type I (immediate hypersensitivity) reaction but
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WO 02/088317 PCT/ US02/13527 acids, and nmaybe due to natural processes,
such as processing and other post-translational nodifications, or may
result frwmoehsssizal and/or enzymatic nodification techni qaeaSomdseh are
wel |l known to the art. The known nodifications include, without limtation,
acetyl ation, acylation, ADP-ribosylation, am dation, coval ent attachnent of

RaVI N, COV@h@MinchdBlahRERARAL r@biion\RERo BB G¥R] GHAIARIbAATLAHRNRNe bokn 2
nucl eoti de or nucl eotide derivative, covalent attachnent of a lipid or

| i pi d der i nepbitedsin abovidiadief the casehofaitroné idigpatisip biidadg i n03| toI
cross-1inking, i zati on di,syl fi de bond e t| on,

fornati on of co@gq {?FFP BRISES qu Wﬁgve SPRHHET |r8%’r%tlo aclifg}(ﬁeﬁgge ?)Vr1 CSAMS
pyrogl ut anghgqg acifd%qa(élﬁte bOR poSBEIRIGRI RN B hfdike, Bh ¥SR8WES (Wil thdFbscanchor
formati on, hydroxyl ation, 8 i nation, nethylation, nmyristoylation,

oxi dat i on, inpemionph pb]ypemrdwaa be ngrm@m@k biatwq} |ragardless oﬁltsewyttcax modg of

raceni zati on, sel enoyl ati.on,_sulfa ransf er - RNA d a d| tion  of
ami o aci dgr%a%%? H6 OL BRSOy Sy Pustt A Y® STAICOER RRNRPHLY Foroe gl
modi ficatig M@Adbé%}eweh%ytré&%ﬁm gikd/bi 5 ﬁﬁﬂﬁubﬁiﬁ%n?eﬁ{b deseridied i n
great det al |n t e scie IC iterature, suc ror instance,

Cr ei ght on, anll “nlative unbn.neﬁspecﬁiaaﬂgztemmnﬂ&ssjnamaﬁywlcammmg trlanoqmi o1 ges:;eteZlnd Ed.,
W H. Freepan and Conpany Yark (1993) "Posttransl ational
Protein MRS &g %‘h%ﬁfﬂlﬁ@]rl%lﬁfe‘gm%}%ée%ﬁac él&x -QeeuTiRg PELEn f R e onal
Covalent { ress, New
Yor Eb( 198’\/§1M-C{tﬁ,§f}) S(B%&f f§e|a|£1 %tagfrd Q%‘%ur%lﬂhg&%é% 3}156?2‘] o%mb?fgfgéig&r?glglgfl cations
and nonpr ot ei n Tid RehoSative WetRIIb,” Endtive k81626 F&RAIH 19020y ¢ loandffiitytipgG et

al., Ann. N.Y Acad. Sci. 663:48-62 (1992). 20 Modifications can occur
anywher e i mhibion sepegior yRIbicanddinalgya waugneplovtrelibaodBoralibiterygeeapiaio aci d

o or CAPRA FIGHOR PR T 5P PGS B RBBERECPRy® Bf BBVREaRT nclndig
modi fi cati é}gﬂlmbrﬁm%ﬁ cieks %%&%ﬁ%hyna&%uw&éfeﬁbgnﬁle%xah@lﬁf isGuRhypept i des

and such fircation be pres in polypeptides of the present
i nvaation, Fq&[lbelsbmdaﬁcmn @fsthamafﬂﬂmglwirmmoeﬁmmmﬂtmm of 25
pol ypept i des made in E coli, prior to proteolytic processing, alnost

i nvari abl ylmwmorﬁ‘@m@r tyrgpinerprerdtinibitionanotkCEdM; Adistecqpteris gierrisipeht i on i s
desired, a gl% g1ehl.1.nr§%n e}iet?‘fpggﬁifﬁooé pas%pﬂlllél gn%sc%n?{){ ﬁg (ﬂ?l%d mg&’}%ﬁ@l Il*'é/r

eukaryotl c carr

post-tr ansmﬁheloméﬂswey Gof ¥adi]€MalBsc ARIFTRInhAY) cw IT9p. aMEEroEz@[ Luhiugoll eason,
i nsect cell expression systens have been develo ed to e%fress efficiently

el i an B0 2%@19}9&9/.@@1131@91 Ratfroe Ijal vienshsSeo (Uit $E689F-59950199Tx and DI be
ol Phept i atd Gy Be EREH ke = ek D B P! 5 BFE has ey rmy be

circular, yddh; 15% cfi%{q% 2FTHd #ﬁﬁ‘@ Zﬁﬁbl%nd“ﬁ&ﬁ&g} %ﬁaﬂcﬂf&g
generally as a lrvg Pt ost'.gé%t]r ans I onal event I ncl udi hg nat ur al
pr ocessi ngodnth then m@rs)plrrsﬁukgmmab@equebyesh wdhﬂhremaailuemahaaalmpllwdlmdfoﬂm not

occur naturally.
contain two extracellular Ig-like loops and a single conserved ITIM motif within their

cytoplasmic tails, and are specifically included within the definition of FcyRIIb, along with
25 other splice variants that might be identified in the future.

The terms “native FceRI,” “native sequence FceR1,” “native high-affinity IgE
receptor FceRI,” and “native sequence high-affinity IgE receptor FceRI” are used
interchangeably and refer to FceRI receptors of any species, including any mammalian
species, that occur in nature. FceRI is a member of the multi-subunit immune response

30 receptor (MIRR) family of cell surface receptors that lack intrinsic enzymatic activity but

transduce intracellular signals through association with cytoplasmic tyrosine kinases. For
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Crcul ar, branched and branched circul ar pol ypepti des may be synthesized by
non- translation natural process and by entirely synthetic nethods, as

wel | . SucWwogikmsssiures are 5 within the scope of the pol ypeptrites1337 def i ned
herein. Am no acids are represented by their comobn one- or three-letter
codes, as is common practice in the art. Accordingly, the designations of
the twenty radqhdsidetally sQS et dxhmgle, RIAAY JACHAI. Ref Bonbnol. |19W1-9A2an9gngail a

(A); Argini ne:Arg (R; Aspartic Aci cf:Asp D); Aspar agi ne=Asn (N);

Cyst ei ne=Cy¥t 41©@) Carbigt, il ertyi@inGmmemy;, 109422486280k (Q; 10 dycine=dy
(G; Histidine=H,s .l sol eucine= »(d ). Leuci ne=L naLySine=zLys
(91 et hi ont netets et B ERAILIGHA e By rRytocss prkUeDas HRave Tov

Seri ne=Ser 5 .Re=Thr o AL A Wel=r Y);
Val i ne=Val a%‘@n_y l%ﬁgé&ggqrggg%?i(ggg%%erﬁe%ﬁ&?m ?%ec]loﬁlda(efﬁgﬁtyf%g {a%?r%ﬂr}gr E-egécél s, all
D-anmno aci(@p29y’ sie thod iHfechahgdabBf and réfeftosRPE(IDIIY Secepivpy o spetiest el y of

D-am no acids may be advantageous in that they are 15 expected to be
resi stant tieclpling arswenyalian apeojesi Baherci IHatire h Sevrupegiobrsdipye slegedeld have

| onger hal f-lives., The.t.erm-"am no agjd. ence rdant” ref .10

nol ecul es \ﬂx?ﬁ?sss?gr%%w'c?‘%fi?@r %r]FTcrggseptcl’rﬁ Oleaer}or%ggﬁ?Che& g%?%l‘@%&t?@%%’éé{eg%énc%f@par ed
to a ref er eRGRn(GwRHiMB! 1P SN Epdried Foryaxapild] 0y Kikeaging: an, €el 47:657-
alterations ma%lg be substitutions, insertions, deletions or any 20 desired

conbi nat i o9é5 ¢t9&mamddhaimerstli AMBGdit6:1@9-4k (1984ki thesdomiag @ed oxpression of

Substjtutional variants are those .that ve at |eas ne.am no,acid residue
"n-althat | veoRER R Pisht e e dreRNrd S PRI R CRRG ehrt Ao s

pl ace at thea438nR8pq$99G)0md K&iRio &8 YDkt UER. ONfer SN nREn 3] TUBEER-ANSDR). OTHeY
one anmino acid in the mdl ecul e has been substitfuted, or they may be

mul tiple, whdemlanoboring anstssquericing (123 foahersbend caitlpbied beenaecentiB réportethe

| | I ti | i ant t i .amn id
Cnaortod | maesORelAr, A mmhe B ol -4 oS s it R B
a native aﬁﬁé"f%y@@ﬂfﬂit??él&'%@ﬁor sée@l@%qj)ﬁéﬁleéée%ghﬁcﬁﬁﬁwﬁoﬂ Fh. BI5-MoAcigg2reans

connected to either the a-carboxy or a-amno functional group of the am no
aci dl5 30 Del et i dinalterwafmamts! 2oré manosaiani spbciesTaers toomy animalolasgfiddai n t he

nave. at e CHTONa e RHCAGE HeREqaEega A e il A0 TS orget Eals
mol ecul e. 2, WQf/ &%%&ﬁe,@ée&%%éﬂ;%%%?gﬂ&e rAUHiR) asSPAHENG Berltd &Ithiak Ynicd S

defined as the percentage of am no aci I

résidues in a candi date sequence
t hat are i dedtitgakc. iPreferdthy thermamnead ischunesi. dues in a reference pol ypeptide

sequence (e.g., native pol ypeptide seque g\) , after aligning.the
sequences  and’ (TETOHEcIHYLARE, PAHED I oEaEed Agreiny Areces BUBPHE TR 4R
per cant  SequienGenk 46 dhintal, and ef@raﬁ{}ﬁa AR0 8H 4t G 1R M) eCBTS R ¥ AhindBon,
substitutions” as.” part of the sequence identity, wherein
treatment, analysis, test or diagnosis. In one embodiment, humans are a preferred subject.
A subject or patient may or may not have a disease or other pathological condition.

29 cc

The terms “peptide,” “polypeptide” and “protein,” in singular or plural, as used
herein, all refer to a primary sequence of amino acids joined to each other in a linear chain

25 by covalent peptide bonds. In general, a peptide consists of a small number of amino acid
residues, typically from two to about 50 amino acids in length, and is shorter than a protein.
As used in the art, the term “peptides” can be used interchangeably with “oligopeptides”
and “oligomers.” The term “polypeptide” encompasses peptides and proteins. Peptides,
polypeptides and proteins can be from a natural source, or be recombinant, or synthetic.

30 Polypeptides, as defined herein, may contain amino acids other than the 20 naturally

occurring amino acids, and may include modified amino acids. The modification can be

anywhere within the polypeptide molecule, such as, for example, at the terminal amino
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conservative am no acid substitutions are the substitution of one am no
acid for a different amno acid having simlar chem cal properties. The %
sequence woanwssdy7 val ues are generated by the NCBI BLAST2CO/us0f/4382T € as
defined by Altschul et al., (1997), "Gapped BLAST and PSI-BLAST: a new
generation of protein database search prograns”, Nucleic 10 Acids Res.,

25: 3359- 34£K3ds, IhEnRGba Wb & Satdfafp@Ressts) sﬁ&lf@'-ﬁr@ce‘éﬁh%:gﬁd oftitt fost-ignstatiompt | ON
of the Penaléy for msmatch, which is set to -1. The term "sequence
1

si mi | ari t ythodificatéens, premey result Sronhehemdea and/ob frzamiatie nzasdication derlnigaes

identity, as.described above, and. in additi | so_i.ncorparates.. ..

conser v;t i WBIC i ‘:‘h‘geff EE?WH g%%[a?(t g{l? g‘?}%"?’n T@da%fls?l?fglgﬂflge’ Hﬁﬁﬂuhﬁ?gﬁl Th

condi t i oNS;RfRatRAINSMiford APANHBEy 1A, AhidhtiBE cOVAIER BB hmaM: bhflaNihf @ eRhAt
environnment al” paraneters (e.g., salt concentrations, and presence of

or gafi cs) . at@Geheent dfis, hesta innigen covadend attadimena o sedledidedr nuclpelidelststv atie, t o
20C | ower tha t he.t he |..nelti.n oint (T for .the specific nucleic
acid s_eque?ﬂ:vé‘Pe&{ atéﬁcaslﬁflﬂgfﬁa ]ilﬁﬁioﬁ klpg]tcfeélﬁﬁtf‘f?’ 8?1\@1%11@8%6& 8€I y, stringent
condi ti 0“Splﬁfsglla&{a%hos%l,tc?os%%ﬁﬁgf,\%i}cﬁzﬁﬁcﬁh, a1 YR BRhati¥a! ddidnpaidy, f or

a specific nuclei¢ acid bound to a perfectly conplenentary nucleic acid.
The T,,, i frinheort ef@ernticresy-limde foraiefiomeficyistng, fomationgtf pyrgtitakhteat whi ch

R CLERT EXEENMERCRL EN T A

enpippi cal | %dhﬁﬁom{qahﬂaﬁ@ﬁ,i 'st@ﬁatﬁﬁg:Gxiaaﬁorgggt%ﬁiéz@o@esgﬂg;ﬁﬁﬁﬂmm@amgr obe

array. The arrays are first ‘hybridi zed (typi under ‘stri ngent
hybri di zat prenylatherd iradenrigdtioanstlédogtationstutfdtion, tantfaf-R&iAs medintediadiditign of
successi vel y, | ower concent r%i ons .of salts, aor hi gher S§o cen({. atj ons of

det er gent s31E 251ds 19 REHEASFHY % SHPRYIZIM _é%d Ell_ﬁﬂ}l’ltl_n e AROTEHOPEHr at i o
for speci f{vgu‘kﬁodaﬂ?o‘ ﬁf&ﬁ&%ﬁé '1a1*9d/9£de<1ieéﬁhés‘aﬁbéc§m Qﬁd%&mﬁfehééaiefngﬁb! itate
detection of specific hybridization. Stringent Ttenperature conditions will
usual | y i nlifetideref @rpheas abrimstinte) Grrightoa, DfE.aPmidin3Bt@icturo AemdMoleswlad | y i n

excess of about, 37 C,_and occasional |y in excess_of about 45 C_. Stringent
sal 15 condPropsiissind Edsy Wi ﬁ%ﬂ@?%é‘@é@@%&ﬁ\?ﬁ’bg&@ glﬁgg)?mmugual ly | ess

than about 300 RprolER W Able S, EASRAN e 10l LS RMuloREE
about 200 a@MWalandVodifieatjonedfdradeing, Jobasor, Bad.,adqWcad&ficvkssHwe Waark (1988),

combi nati on of paraneters "i s nore inportant than the neasure of any single
par anet er . PP-dek; Sefger et glot"wmalyels fay protein megificatppns| and ponpueteity pofpqtarse)Methn g

et ot . . . . Don
o .S, 08 o8 SR 4y A A Banty o
or "2bi gh stri ngpneyficood édanastsur anyd@detbah iapetiypeptidd, mcludiyd thepgpiidebazkboren i n

50% f or mam de, 6x SSC (0.75 M NaC, 0.075 M sodiumcitrate), 50 nmM sodi um
phosphat e thslamen®ycid gide-axins and theming Rbebetve termind. Inrfacth Blogkags of gyt i on,

soni cat ed gr%lnrgoo? cil%%&{lf % £nla%)ol%épti}ie, & 'b%‘%?, §l]-> §’co@ﬁgnt%98@iﬁcation, is common
in naturally occurring and synthetic polypeptides and such modifications may be present in
polypeptides of the present invention, as well. For instance, the amino terminal residue of
25 polypeptides made in E. coli, prior to proteolytic processing, almost invariably will be N-
formylmethionine. Accordingly, when glycosylation is desired, a polypeptide is expressed
in a glycosylating host, generally eukaryotic host cells. Insect cells often carry out the same
post-translational glycosylations as mammalian cells and, for this reason, insect cell
expression systems have been developed to express efficiently mammalian proteins having
30 native patterns of glycosylation.
It will be appreciated that polypeptides are not always entirely linear. For instance,

polypeptides may be branched as a result of ubiquitination, and they may be circular, with
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dextran sulfate at 42C, with washes at 42C in 2x SSC (sodi um
chloride/sodiumcitrate) 10 and 0. 1% SDS at 55C, followed by a

hi gh- st riwgenogs3nash consi sting of 0.2x SSC contai ni ng 0PC¥USDSB13527 42C.
The terns "conpl enent,” "conplenentarity” or "conplenentary,” as used
herein, are used to describe single-stranded pol ynucl eotides rel ated by
the rul es of witbiPRhAdHIS), eSSy £ febilfof JoRt-trEXHONGL evieh®, BEMURRGRural
5'-CTAGI-3' is conpletely conplenentary to the 15 sequence 5'-ACTAG 3'.
Conpl erment @racessimggnchevenisdrought aboushe hemen sapipsdatioawhielydo sot aseer nafurally.

To0% ant | paar AR hed B e n bR RRShest e 8k B sryrhiRi b tele ' By
convent i on 4 Agthiteh Adttiral %&E%bﬁd Y CAMAB L yREHiS hfetlRelk ths WRIIE C311cR StradtBredaid t en

with their 5 ends to the left, and their 3' ends to the right. 20 The
t er m3'i mundtilimthelscope ¢fths polypedidds adefimfé heretn. t he i muni ty-conferring

portion of the gl obuli rotein f seru and to ofher. gl ycqproteins,
Whi ch may not | ocBamo At st rRresied e e Rtz aner g B epiotrcodts, as s
charact eri gbinhsm phh&ide8h Me driMARREiRRY] the dePEnatibis oﬁtaewvéﬁtg ahthallyRebuaas
"anti bodi es” (Abs). Wiile antibodi es &xhibit binding specificity to a
speci fi ¢ antigeasids anman 6glosizuAlansne=idé (Als AvginmesAlrg B iAspartin dhcad=Hep (D);

anti body-1ike 25 nolecul es that |ack antigen cifigit Nati v

" munogl obd PHESRFEASE LY ELaaieRy=CH ?%5@%3@%%@%@@&@%%=§@a :

cel | and NQGH IR d Lid3: . i f:] 1 t-gﬁﬂh i §.| HBA= .
consltsQl tuti \%?{}Hproé’ggﬂ’dﬁ gtﬁ l\lﬂgwﬁfs:ag/ ’qu&tg?/&itl% eﬁ%ne seyzzgg;q%% la%{ ]?Slrflsgﬂhsed
| evel s by MNehiomae=Mss (M3eRhehglaknme=Phe(R)eProdiné+RmiRp geabedJen(S); "1 g, " and
gramatical_ variants thereof are us 0 include antihodies, and |g

nol ecul es \/FMHIW‘P@HEG*II&?BWE\); Rfﬂtﬁ%HHBBrpﬁ@éitrﬂoé}nFyfyro(rﬁwvﬁ ‘t\ﬁ’iﬁy}'ggﬁ bi ndi ng
regions. T N e AR ANeE 'Qfﬂgj’." d. ey i i s 4

i ndi cate a%%yﬁtg é%&?}gﬁg{l{a&;ﬁg@&d& ndi %ﬁ?p%?zﬁ ?I}gﬁ%h{ﬂg agldss %régl ?feﬂ((rjé glﬁ?eiog'en.
Al t hough alTheabtsipbpiide s ompeisdiy/ermiatly b€ Dspeinb facids ma¥Te\AOv ARAEB88hAhat they are
PCT/ US02/ 13527 f I [ [ ! i fi [ "
ol Tos. t hEEPECHE A B REScw REIRAI g EHA s ey’ RHOURY Dave
anti gen. Bijndj ificity is determ ned by the am no acid sequences and
conf or mat i é%@g?ﬂ%lﬁ—g’i%% vari abl e domai ns of the heavy and |ight chains, as
wel | as the conflieredn tainiab atidscqenognirzad refdird peolediies with sgaaditfeegictopes
typically, but 5 not exclusively, consist of small am no acid sequence
domai ns. ~ Fé® theizamine acidpequeness. dsppBIPpied fa d refCisnes i g nptEsPiedusncshnt i body i s

specific fqr . i 0en. r i f.i V2
" egi on. » SpOLPPRIAETEA R Lid ARy ARG et sl UGG o
i nt ex(ACt | onlesifddveeibiadtions bf fiet\chamds id $nsipecniihe addtise@encé.hat i s dependent

on the presence of conplenentary structures on the antigenic epitope and
the antibody. 10uksiittfiensl yatiesyrisiase taat hpve ydeast pye Hainerasidaesidneiy anative

gl ycopr ot eisg%g{;e %%?oﬁied andd ’d?tﬁ%g%f}lnfiﬁé" Seid SUIRES 14 thAGRd fRltioh! Gk

(L) chains’a WO entical
substitutions may be single, where only one amino acid in the molecule has been

substituted, or they may be multiple, where two or more amino acids have been substituted
25 in the same molecule.

Insertional variants are those with one or more amino acids inserted immediately
adjacent to an amino acid at a particular position in a native amino acid sequence.
Immediately adjacent to an amino acid means connected to either the a-carboxy or a-amino
functional group of the amino acid.

30 Deletional variants are those with one or more amino acids in the native amino acid
sequence removed. Ordinarily, deletional variants will have at least one amino acid deleted

in a particular region of the molecule.
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chains. Each light chain is linked to a heavy chain by one coval ent

di sul fide bond, while the nunber of disulfide |inkages varies anong the
heavy chawp20883d7 f f erent i mrunogl obulin isotypes. Each heawysazaski ght
chain also has regularly spaced intrachain 15 disulfide bridges. Each
heavy chain has at one end a variable domain (VH) followed by a nunber of
constant domai ngne Eaai deiyiHie cdaaiify” haGefied a8 idefociRpBbNadinotor esiduds\h)
and a constant domain at its other end; the constant domain of the |ight
chai n is akicgmbdatoiseduentrethatf are ddentiesd siitirthe gwine avidbresidhes eaiglerelesi n, and

the |ight- in.variable domain.is alianed with.t i.ab i.n. of
Lhe hevy ERAPRRUSTRHRRSE P 2nmrntvSnstopPREF selehdh) s ARBUARHE sOMRKE, D)
interface hgdweRQAutiAg ghﬂé@mﬁec@daﬁlfyb@aa%mc@aieenmi@m@c&@Bajueﬁoe id&eityrming 1 g

i sotypes (classes) found in serum and the corre;‘gtgndi ng 1 g heavy chains,
shows i n papesrnsidedsg any donsgvaivelsubsiftiangay parctiahe yequenes identiyi vpareing i n

Subtypes. - SBREPARGAIH) i BRoePRLEE RS RrutiSEof G plRlacili: ¢ et
bi nds tightlynd idRe¥ng @ilrr]iifar e ASRERiS. TRV, ‘é@kﬁi‘én@éjﬂiehﬂit? Raluky arebound to

antigen, causes release of histam ne ‘and other nedi ators of imediate

hyper sensi tgendratgd bp itz NCBI BLIABIR sofivers as ddfined iy Altseladter oh(199Mc1Grdpad hay
fever, ast d Xi s; and may serve. a, pr.otectivye rol e agai nst

par asi tes; Eﬁ%@%ﬁﬁﬁxﬁ hft E‘e‘f’éel??atﬁ%e é’ﬁ?teinrflag%ha%er WATCPBLF 8P o ?Cq fich
as s@jiva, AfR 1Res. M4C88.34030 TRO HaraRleRsd drbiBdt th AMalilt SHRER Wit 18 ek&tp_ﬁbﬁ of

i nduced inresponse to an antigen; 1t has lower affinity than antibodies
produced | dliesPenaliygl forsnisenatcanwhich;is saitb -6 WO 02/ 088317 PCT/ US02/ 13527 |1 gD
(6 chain): this ég i s found in.nE%Ptjvelg Ei hn cogcentratipns.in unbi i cal
cord bl ood, ser V&€ @M mgARgnge swnilartygsused herping isAAGMSSUHRPT apipp 4RI ang i s
the main | ot Y A 4 [ PhestddBsdrtave i

I gA, | gM éﬁﬁgﬁg itd|%1§o y%)se(iseg%ﬁal{/ea%geg@t %ms%%@ailﬁiglbgi% ersecgi Sons, Vie .ae. q[
sane anti gesidbubditagorsavi ti es, even though they differ in the constant
region of their heavy cghains. The copstant regiong of an i nogl.obul i n,
e.g.1anti body ar etrngeht”ihyhadizatipnondiiops e segicnge @Wﬁ@téﬁmgg dﬁ%rgﬁ
antigen, but.,c B j f fngct t at ed by
ant i bodi es%:tshu@ﬁ%%é%c%rﬁg %ﬁ? ﬁ%cftnre{/eg{@ n ngr% CEIFL% ?%tég#bg%dnﬁe}%ggggrfm e of the
anti body Forgaiept Geseralkpremhged condiiasophistisctedraste abet §°C 10y200@ dawyerdban 10
nonocyt es and_granul ocytes. Sone of the, ymain ant%(gody isotypeg (cl asses)
are di vi dedhs thewnal greliag penblo) ddhe specifigaugleic 3cid seduppraat & dginedsions: | ga

i), lg& (712 | i . j o ,
gﬁlb) cl agseg.&elf%ll&m?%) (%%%mpg'ggt n(‘ g%% .Cg%fﬁ¥l?%%é %ﬁ%ﬂt %@% @391 (% 5&% ﬂ%cu T is
ei they a X igdrmal KeRih@ipdint for a specific nucleic acid bound to a perfectly complementary

nucleic acid. The T, is the temperature (under defined ionic strength and pH) at which

he

50% of a nucleic acid (e.g., tag nucleic acid) hybridizes to a perfectly matched probe.
“Stringent” wash conditions are ordinarily determined empirically for hybridization
of each set of tags to a corresponding probe array. The arrays are first hybridized (typically
25 under stringent hybridization conditions) and then washed with buffers containing
successively lower concentrations of salts, or higher concentrations of detergents, or at
increasing temperatures until the signal to noise ratio for specific to non-specific
hybridization is high enough to facilitate detection of specific hybridization. Stringent
temperature conditions will usually include temperatures in excess of about 30° C, more
30 usually in excess of about 37° C, and occasionally in excess of about 45° C. Stringent salt
conditions will ordinarily be less than about 1000 mM, usually less than about 500 mM,
more usually less than about 400 mM, typically less than about 300 mM, preferably less
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15 The constant region of an inmmnogl obulin heavy chain is further divided

into globular, structurally discrete donains, ternmed heavy chai n constant

domai ns. Woro2/08ssanpl e, the constant region of an |1gd i mMmeagisobwsen heavy

chain conprises three constant domains, CH, CH2 and CH3, and a hinge

regi on between the CHL and CH2 domains. The | gE i munogl obul i n heavy chain
conpri ses fhakkb&iRNSD AN, SIMbityrefotdbly 186 tGhi2abdati3 seatM FMwang, tlees not have
a hinge region. !nnunogfobul[n sequences, including sequences of

i mmunogl obesmbrindinngf nateaigiers dhwprenmpetgitdhan te encaeyre of pesingls perectesr t  and

are discloged, f exanpl e,. i bat, . et . qu of ;E.r.ot@' ni of .

| mmunol ogi 1 églﬁ?gp%gpaggh_ﬂﬂééﬁﬂﬁggﬁgi}@ép?@%%v%ﬁnm ut VSt Pt ut e
of _Hea|th,Bﬁ@ﬁ&ﬁﬁ&@an&@lolécl@a‘i‘@iologfgﬁga?:2‘2’)&59'%B)gl?". of the human IgG@ heavy
chain constant region (yl), see also Ellison et al., 25 Nucl. Acid Res.

10: 4671- 4079 ( 1sP)refeared emilodivasihi “seringant condisions’ 2@ ‘bigh driggeneweditions’” a

di scussi on of .the. human | onst ant. regi on 2), .S rLaw,n

ol - EvBo o Seflned by may P g dgn i n 0ck Pipaids, 67 SSCIDA ATAREILER s §E
79: 1984- 1983:(nl 3faile), S0hM I6dianatbipiate @H 6.8)L992) sodMRBroghespatdlbSCussi on
of human 1gG3 heavy chain constant region (y3), see al so Kraw nkéel et al.,
(1982), suPemhardhaksohgiomhsmhicatat saihon §pEBBDNALUPO pg/nEnr0. o SBB, dind ¢dsi on of
human |1 g&4 heavy chain constant regi see al.so Ellison et al 't’e)DNA

4), !
T 152l SRR atbaysheatsdasC T i SR eattiom cklamaspdiam gira

1982) , io [ f the h | aF, h . Chai t ant
Feontn (3) MEuLdRE e E TR i i O RNy s AR 5E . 2
29: 691- 6994l 3838% 0. 1095 DsAl0rEs are described in Saxon et al., J Inmunol.

147:4000 (1991)7 Peng et al., J. Inmunol. 148:129-136 (1992); Zhang et

al ., J. Exp. MThe s 2@Bapledh8nt(’1'@0Rp]enzemthritig] dnflompkumentdry !’ msusesl herein,
23:159-167 (1992).. The tern "antigen," as used herein, refers to agent
Chat 15 r dEbROL ey g glerpmasdpomndrohifey By Mol Shamivardit, s%0
any agent {fal . Bk i dmAe &QE&!@[%&%'—‘CBI*AGT%SR% 1481y RoftipRinkbtary 101
terms " antllsge%)'gﬁg%d "Oi rrrrumnlgg’en" bot h enconpass, butﬁﬁ)ar eyn((:))t55 Iimair}éd tg,

pol ypept i deguedca SMACITAGH. Gomprhdentaisemay batpagtas’ where dicshmse paning geless. The
term"allergen, » and grgnmatical variants thereof, .as ysed herein, refer to
ant i gens WAk 140%, OTCOBIPRORIATY eRYI GG ieterelh dael P sedectd 0%

al l ergies. i t : AL tl.gen
and sti rrul%at énaa 1'111%13 g -(rarlle(f1 |%'?‘Z%@é§fﬂg ezi{rt&%gwggg@ﬁl%%?ﬁ%gm%gﬁhﬁ% ﬁgﬁgéﬁlg a%tgn be
found, f orsiggasphmiedinucletoatid poldceles areolditterhwitls eéhefiUS enddtioche Iefy acibthe@idh
mtes as wel| as dander from house pets, venomfrominsects such as bees,
wasps and eﬂ’i’ﬁé‘hﬁﬁ%ﬁé’én The terns "epitope"” or "antigenic determ nant" as
usednherein, r o [Prel - i .m%. N .

W t Oa parti cuﬁglgr?étaeg?i E@%&n@?ﬁ%ﬁf&gﬁ%@fgﬁ%‘%ﬁ@ %Sés]l I rrpa1 ts ?%ngg?ﬁ%}nt y
to the antefghobbulibpthteihs ofiiengn, Zhdsb bdiee ghodprgmsiradidhansy Mo oectriianamree

epi tope. An i munodom nant epitope is an _epitopg on an antigen that is
pr ef er ent i @itbgve the same functional characteristics. The term “immunoglobulin™or “Ig

specifically includes “antibodies” (Abs). While antibodies exhibit binding specificity to a
specific antigen, immunoglobulins include both antibodies and other antibody-like

25 molecules that lack antigen specificity. Native immunoglobulins are secreted by
differentiated B cells termed plasma cells, and immunoglobulins with unidentified antigen \
specificity are constitutively produced at low levels by the immune system and at increased
levels by myelomas. As used herein, the terms “immunoglobulin,” “Ig,” and grammatical
variants thereof are used to include antibodies, and Ig molecules without known antigen

30 specificity, or without antigen binding regions.

The term “specific antibody” as used herein is intended to indicate an antibody that

has binding specificity to a specified antigen. Although all antibodies are by nature specific
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recogni zed by anti bodies to the antigen. In sone cases, where the antigen
is a protein, the epitope can be "mapped,” and an "anti genic pepti de"

pr oduced woreesgondi ng 20 approxinmately to just those anm moTaASOZE32N t he
protein that are responsible for the antibody/antigen specificity. Such
“antigenic peptides” find use in peptide inmunotherapies. The terns

"aut oant i ggpr ataedt &s&éﬂit_o@a,tthg@:gﬁre@ﬂﬁ‘ @i by et 1468 e tife antibodip Biglds
herein, refer to an antigen endogenous to an individual's physiol ogy, that
i s recogni seerifigellyAs agiartivatar khews ehtigana Biading sprstiici{yTs determined by theragingr
hunoral co nent (antipodi.es) ..of at. _individual ''s.] ne syst The
bt esence  oPCRTERLPRLHEe R e gh oL R dar ORR s B BTG SIS
sel f - react ia¥qvell-#8%hd SonfbrendtioR G e rkdogniell epﬂ&dpeabm! aatigtnic episspRs typicty Vit h
di sease states. Autoantibodi es maybe detected in di sease-free individuals.
Aut oant i gemst explusivelnponsist of smialltanine ads s¢qreheedgmains | Forepringles theanti-
under st andi ng,.of. the chani 30 . underlyin he, r ni.tion of

AUt oant | gerSrelprhestigulety ORBPRRnoTLBPey kebififle foiind S RuteRomlamrrsms

i nduci ng aub&difieR fof tRe QIBI? 0016568 SEPLcHR UIRdiRe OdndFSBediNOARHRSARS” refer to

i nvention. b- 28 V% 02/ 08831 l;9I-%(_:$§U802/?1é3527. Thg(_a ter mg" aut olglnti bo%ly, " as
used her ei rihe interactionrisereenamranfibodyt andatsyspeasific buidgenghaids depenidnt antlas t
organismthat bin speci fi cal t 0 an autoant.i gen, as fined .above. The
ot csence. o resERHcoBIRL i arrta o e v Yl g e alBPdPr ed 1o
herejp as "aut Nﬁ%@hﬁ%ﬁb?fw&lir&f ﬁ@ﬁ%ﬂy‘%ta?d%@t%ﬁ@dcb%l%o%%ot@ihs 8ehfout eactive
T-cells in a subject 1s 5 frequently, but not absolutely, associated with
di sease (i .160,008dabdmmyverepaticd oftwe) idefitieal lightrE.) thiiseaskiwo idditvel kavy (Enhd

"condition" are used.interchangeably herein, =~ and refer t.o.any disruption
of “nor el 5B LG HER ChGR 1 NOCAp S AFaCeY ARy Oy pETAiuIBaR Rt gte The
etiol ogi Ca'th@ﬁﬁﬂﬁer“o@‘d?éuﬁﬁletlgﬁtta%ésssfaﬂgé 530nPfhe MREFRhaRRYTIdRkQGY MRy or. may

not be known. Furt hernore, ough two patients may be diagnosed with the
sane 10 di smndmoglobhkn patypes uUEath Ieywpaminiighd ickah alse dhabyeguhaolyspacediintrathains

may Of my no e .jdentical. The.terns "autoi mmy i sease,” "aut Qi nmune
Condl i on® & ﬁ%ﬁf&lgﬁﬁu ach s Pl has o g e W%%ﬁ%g@ﬁa@éﬁnyf%@wvéﬁ RY 2r ef er
to a set of i = | foi . j gl

i gns. assor Sibeh Ot Al ARRLRR Bl P i SR ETL DI AR y, SXTRIITR) 0%,
qual i t at i veonstait@ongiraatiistahéread dibé ecrssand flomaiprefssetgla chainnsalimed with the

repertoires Aut oi ne di.sease pathol o is. mani fested as a.result of
either str J’Eftlfpaﬁa@r%ﬂmf @lﬁélpawoféﬁa@énf ﬁl@dl@éﬁ cByintREablgdemain fs ligrsdponse.

Aut oi mmune i r i DY, . 0. . .

ant i body- nme ?}g@giﬁgﬁa@éﬁ?%?%rﬁ?%%%aﬁg%%t g%_:ﬁ C %n?ﬁrr%h%(lg/rtegl-d Prees %P ?ah V,e d g? a
contdat i oforad abaitérfdcgpesveeh thetigineanddsponsksn varigile tdopeimson sel f-anti gens.
The i mmune 20 system.of the affected individual activates inflanmatory

cascades ai med dNCdBHNLS BREPES (1458%8) fosnd e perimg ahiBs €ogpweRfing Ig heavy
sel f-anti 9efsins, SGwH SR bhkfithb @, 2L 1l vk 98N, tissue, cell type or

IgG (y chain): the principal Ig in serum, the main antibody raised in response to an

antigen, has four major subtypes, several of which cross the placenta;

25 IgE (g chain): this Ig binds tightly to mast cells and basophils, and when additionally
bound to antigen, causes release of histamine and other mediators of immediate
hypersensitivity; plays a primary role in allergic reactions, including hay fever, asthma and
anaphylaxis; and may serve a protective role against parasites;

IgA (o chain): this Ig is present in external secretions, such as saliva, tears, mucous,

30 and colostrum;

IgM (u chain): the Ig first induced in response to an antigen; it has lower affinity

than antibodies produced later and is pentameric; and
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organ attacked gives rise to the synptons of the disease. The autoantigens
are known for sone, but not all, autoimmune diseases. The terns

"i mmunot hwoapywss31? desensiti sati on therapy,"” "hyposensiti sa&crarsot/mnseapy, "
25 "tol erance therapy" and the like, as used herein, describe nethods for
the treatment of various hypersensitivity disorders, where the avoidance

of an allergen @p gERAL)! HEER is foud@lin rdasehPhigh @6ndeﬁtrhtm?{s@1%jn5ﬁical Agd used
herein, these terns are used |argely interchangeably. These nethods

gener al | y blobd; dertes grigeirily ar an ¢alyael udsiepiot fafantipen, and isgbeaimaimiymphpegite tell a
controlled ner to i nduce tolerance to the antigen and/or downregul ate an
i mmune 30 T8 Tt occurs upon environmental exposure to the antigen.

These t her api eSAhﬁBb&i@é biihe 8515 ALk, I, GOV ﬁﬂqggflsétpﬁesaﬁéy 198 tdsathe vafifble
al l ergen or autoantigen) ovefr an extended pefiod of tine (months or years)

i n gbadual tegidnsgire g sagleokmﬁ;tgen billmgaatitige rverstdugnthelidiff@dn We 0ase88317

PCT/ US02/ 13527 ot he IS t i cal.l ut not e ive
ol ypept | 0 hGK BAT GhaRzy (18 SpoHRs CaFei o S TR REPY oA es
al l ergi c r g5RARSGed Sirdil é/l?ﬁ"bﬂldﬂfg th€ Bt ?"c@aﬁ B3 AU DB R Chrrela Wil BRl8E Mt D a

pol l en extract. Froma clinical perspective, these treatments are
subopt i nal ¢ffe1301tﬂmctionsemetdnacﬁetkbﬁamﬂmﬂms csakh ys panpitment zasvatedn ordsnding to one

i nconveni ent. Fur a 5 significan sk of potentiall
life-thr eaPreWPF?gOflatH 0&&%*‘966%@5%%%@5 OPIHL% %@éwbﬁggm@wgqss.
Ada%l ng I@Q@gwﬂ aﬁlgggg,[g sques for the treat ment of various autoi mmune

di sorders en propose where the autoantigen is adnmnistered to a
subj ect in the Hope ofdhe mmiuannrlg)dyak(ﬂymc(elas@s) tve duided ambifgaher smbd:lasbﬂr eby
elimnati n?g t he i Mmune destruction of th ndo&yenous aut oantigen o

aut oant i geH&has @%Eﬂo"%ﬁu@%’éﬁ@l @Gu(ﬁ@uﬁgﬁa (ehd sty €131 rﬁ’lléel%@t:(\(a)@wélﬂétl%rhaﬁave

been deliver to ani for the purpose of
downr egul aﬁi’ é‘(ﬂ% n%ﬁ&gﬁ%%b@il? %%étngzs)hel litus and multiple sclerosis,
respectively. ?%]r&%ﬁﬂﬁ of&?rgﬂn%cﬁl@%améra%wam&ﬁﬂ de imunot herapy, " and

the |like, as used herein, describe nethods of imunotherapy, wherein the
antilgen (e.g., @&he acbﬂsmngeagmrof aaltoamoghpbnlin Hedviy\whpiads fiother diviijeddttoi s a

short pol ypeptjde (i.e., apetlde Fur t nore, the eptide delivered
during pepgkog%faf’ﬁg%“étﬁfﬂl s%w BTy fmwycw%%%g S B ds
def i ni ng a&(dﬂl;?m QHQQ&Hs%P{e ﬁ%gé}?n&nun ﬁ&dﬁ%eh@y&?a?ﬂ&r&é@s%@ﬂﬂe@p' tope

(I\/BP83_99) ternms "vaccCl ne t accl nation® and acci nation
therapy, " emstmedomaint &Ll hatige aid @Hl‘jeami ahingefegion betgeeretha CHlcarar(yH2ret hod

resulting in i mmunol oqj cal rophyl axis.. | n one. aspect, vaccine th
| nduces andPRife ! P%&%dﬁg@um%#ﬂ?%!l BEAYYSTIGIAP TR ISPHEPUF RPRSATE Jomaigs: ﬁ%ﬁgc. fic
ant pgen. T&ﬂ%ecﬁ%ti‘]laftﬁw&&?&@és bt BV ﬂméeﬁ%ggﬁ: 'Svggﬁsﬁléﬁlﬂ %Oblﬁﬁ‘pé E{ﬁéncg; an

i mmunogeni ¢ materi to I nduce 1 nmunit ogeni’c
material i mclyelivey sghgncks bf iathmogtobitia heivwahlaui @nktast r@gioss are wdlMiaogm in the

attenuat ed st réa;rns oti)r derivatives %r atpr oducts of virul ent pat hogo?gsiéall n
anot her as#é ersisolepgd.dpnexappds, 4 kab %ﬂéf&ﬂé‘%&é@%ﬁi@&"%&g—
downr egul a@_@ﬁpgthﬂ. PITM B eAR EibENHDOnG B@fthle D aRNB4& a, MD. (1991).
For a discussion of the human IgG; heavy chain constant region (y;), see also Ellison ef al.,
25 Nucl. Acid Res. 10:4071-4079 (1982); and Takahashi et al., Cell 29:671-679 (1982). For a
discussion of the human IgG, constant region (y,), see also Krawinkel et al., EMBO J.
1:403-407 (1982); Ellison et al., Proc. Nat. Acad. Sci. USA 79:1984-1988 (1982); and
Takahashi et al. (1982), supra. For a discussion of human IgG; heavy chain constant region
(y3), see also Krawinkel et al., (1982), supra, and Takahashi et al. (1982), supra. For a
30 discussion of human IgG4 heavy chain constant region (ys4) , see also Ellison ef al., DNA
1:11-18 (1982), Krawinkel et al. (1982), supra, and Takahashi et al. (1982), supra. For a

discussion of the human IgE heavy chain constant region (g), see also Max et al., Cell
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25 (e.g., to suppress an allergic response). This type of vaccine therapy
is also referred to as "tolerance therapy." Vaccine therapies typically
entail a weroemss3ef parenteral or oral adm nistrations of pclrasSomsppgeni ¢
mat erial over an extended period of tinme. The ternms "fragnent," "portion"
and "part," as used interchangeably herein, refer to any conposition of
matt er t ha29:691-682L1982).t leknsdfhemsvreldescnibed heSxwmzo sl tJd. dnmehiolnibd1:4000 r om 30

Si'z6 1 rom (MBLRRERG el d. FrariphaiastgBring Eou: euthentl ko UGS nus

one am no &g j tr.6a558 23115011 jxyabl e for a "portion" or
"fragment " ijoa? 3%2%@%@3?1%%‘3 Igz(r;ﬂzlgngstlt;%\]hﬁ gﬁ% 730 WD 02/ 088317

PCT/ US02/ 13527 ThsteemsSantigaal” dsaised haeinntedrs edanysapentihat ie xawophieed bysad ul

portions of an antigen are those portions that retain an . epitope )
det ePni nantntibadg.gvhile,thg ferme imayinges refsseioany gasmt ity §alb&1%m RSBl i n

heavy chai : -eqi te POL 1§ &: » i i 1] to
f orm coval %ﬁ?&ﬁghnﬁglg%r}%%?c%g? ?E{Jn?ts U%He@%gn%{ are abqtog&% o]:;qgrlt1 %&éﬁrﬁ%gséémréeﬂgtgé% or.
5 The ter nliméted ke pdlypaptidest iomost, Bist nds &lll cires, @intigerisSird Aikein@dnég@nenThempass

portions as well as the whole of the conposition of matter. The terns
"type | al leBpgplergand apdgrammaticaleviriants trsyerdy aaised hpspin, yefer tognggens thatjagg gy,

"type-1 hyper it EVET Y i hey ej efen t e
phyi ol og, BRPOFE Skl Rt d fesbortl, <2 At BhEM et pdits
encaont er sany@isihg gl h&s a8 abagipphahs stvhinaes 30 IFRyedbeRialRers rdacied Oymhoh
attached to its high-affinity receptor, FCERI on these cells. Wen an

al | ergen ralgEsrns cenbe g for gaamplasin feed, poben, meaiddivupe dyst veichsmay ¢qifain

sur face-bopads .J 9k a5 QAR BoAhol BEPEE Senddl o M [RGEE bihalk vl il 32+
that triggers the“r &t ease’ of pre--forme e at'ors: “such "85 hidtam ne and
pr ot eases, mabghifdeyd y synthesi zed, |ipid-derived nediators such as

| eukotrienes and prostaglandins. These autocoids produce the clinical 15
synptons of al | €hgiermp nepivpet plorantiggiefeterasinad’” gs usef |herpin, TRE: t) thafportigre

rel eased from __dearanul atin asophi ls _an t cell. and ser t o_augment
[ hetont | annor Era RS Rkt e ARl bR MRPS et AT b BnlsgmBHi®
| munol ogyspekiffcith té=dictandiBen/aibblly Bindalg. .A Sigle antidédOBay Bive B tBd/one The
specific mani festations of the hypersensitivity reaction in the sensitive

or all ergi epitopbj datimdeyneddminnt ewpsiis an efitophen ah peligearthaipprelarentiallie dose
of 20 all ergen .exposur th eactivity of the or.gans in.the subject _(e.g.,
over -t eact IUREHANGS Groofiss i b8 Asche 1 otk bAoA CRe AT AR s B o

to the allgi@@8 chilbé hdhpdli Sdtan “m%/gfaalcqfé@ﬁa@%@g@aa c@ﬁéﬁﬁh@i&lgd with type |

hypersensitivity responses are extrenely varied due to the wi de range of
ti s€les aneppsexjmately teausichesetraning eatlymdhe Mrodsie thay erstresponsibfedos thgns can

i ncl ude, but. t 1im. to: it chi f.th in, . 5 d throat,
cwel | ng SR8 =P Sken s e ek WU el STV OIS hi vos) -
hoar senessinafth@héhpiesl ty breathing due to swelling of the vocal cord area,

a persistent bunpy red rash that may occur anywhere on the body, shortness
of breath and whbkeltmg“gftoarngen gindeiselfigntegent hed grasmhaisal evuitadents, as used

herein, refer to an antigen endogenous to an individual’s physiology, that is recognized by
25 either the cellular component (T-cell receptors) or humoral component (antibodies) of that
individual’s immune system. The presence of autoantigens, and consequently
autoantibodies and/or self-reactive T-cells, is frequently, but not absolutely, associated with
disease states. Autoantibodies may be detected in disease-free individuals. Autoantigens
are frequently, but not exclusively, polypeptides. An understanding of the mechanisms
30 underlying the recognition of autoantigens, the loss of normal self-recognition, or the

mechanisms inducing autoimmunity are not necessary to make or use the present invention.
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ai rways and plugging of the airways, i.e., bronchoconstriction) in addition
to increased nucus and fluid production, chest tightness and pain due to
constructwormogsstihe ai rway 30 nuscl es, nausea, vonmting dipamrusez]3sd? zzi ness
and fainting fromlow bl ood pressure, a rapid or irregular heartbeat and
even death as a result of airway and/or cardiac conprom se. -31 WD

02/ 088317 PCT/ U/ 1&d® 2dutodnxidbily, e as fed tef S€intdndbe o fefidtito bRpatibotiy Om
allergic reactions, and denonstrating hypersensitivity synptons and/ or

si gns i ncl ydeducsdiby ahestryganismithas tinds spesificatlyite an Aitagntigen, asalefiaedikove.

conjuncti vitis, atopi ernpati.tis,. allergi trinsi t hnma, sone cases
of urt car e B ah bl SRR P St e Brgy vt TR At SO ER T i ch
there is sysh@ih&uRitfe NEiAbate 6LARSInYbbYcdhikelOSictRl TRbARn BIsEBStie t hat
may be fatal. The ternms "anaphyl axis," "anaphyl actic response,”

"anaphy| actfraguenths bivbmt absolutelyp hagbeieteil ovithhbisdase (iandutomamniunk diseass).used

i nt erchangeabl y herein, . descr,ibe the,acute, often explosive, |gE-nediated
systemi ¢ physi ol j LEEps %?éﬁ’prfﬁ?%g?r 8¢ p‘f‘oé?dﬁ 3 aberwﬁwgchaﬁggaﬂgihﬁe%d
subj ect whonieeR} MMy dRGuSieSs ﬁﬂoﬁh@l@ooﬂztfmﬂﬁiﬂn, ANBP BydeardnSe BEAN §pbYEn t he
10 previously sensitizing antigen reaches the circul’ati on. Whén "the antigen
reacts wit pathplogyn Theasiopigidabagenticaventg thedissiptibin of nornraé phystelkgy miag nesiay and

other inflanmmmtory nedi ators ar rel eased. Thes di at qrs. cause the

Sroot h mus APEDE GH ket PRPTEPis BOHUIER o PETCEEY PGPSR gast BB PGS | nal
Synpi®ns) b Y@ S patict]a &thPBnls'@SRIRSE bP ifost BlditilGalk Hié{]y% RRY noPpESSUr €)
that characteri ze anaphyl axis. Vasodi [ati on and escape of plaSma into the

ti ssues 15idamumeals urticaria and angi oedema and results in a decrease in

effective plasmg_ volune, which i.s the yajor cause of shogk. Fluid escapes
into the |ung gﬁ)@&?ﬁmsaﬁ&t%@ywaﬁ gisiess aﬂ{%ﬂww fin” G togrEIge

angi oedena & AIRRE] inddrk ; : Ml angk i ogenic
shock may éﬂég\?é eg’p élgf ﬁlél rre%ggg?ég??yﬁl%&%%g oﬁggéfﬁ @ﬁg&%{%@%&%ﬁgﬁg glgt oi d
reacti on" rsgftemg dimial phyptonisagd s@hs amsqoted evithhdterd inphayeshonieasasits ghat & | ¢S
of 20 an anaphyl actic response. Synptons of an_anaphylactic reaction vary
constYer ablWRratERE %éiélil?]étﬁ%‘? anﬁzcgi RAIGUVE Jeiocinel fxPIesee] AHOHRMIRcTEPIES.
rarely aft oy By haiouigssephBbosy is YTRERER: § 3l s BBlkALE AhcATH
flushing, palpitations, paresthesias, pruritus, throbbing in the ears,
coughi ng, danegzindgcedisy the aniodmmnde a3porse d dmtoimnasediidcatdsars claratiaizéd bgul ty
breathing owing to 25 Iac;dg{ngeal edema or bronchospasm Nausea, vom ting,

abdomi nal parITalsg. dpibedygRednied). srlbtardege Cyiobaie hdenparryteshedintenyr 2
devel op Wi B} 3R8HREHoth tgﬁes Df Thiihe Eﬂsg@lﬂ:gs %&)itoB&I SR ofrd nfl’[é' ifmune
become i ncontinent, unresponsive, an uccunmbto cardiac arrest, nmassive
angi 2k dena syityp oy theaffricdiadieidahygphottesn fifamnadickywasaded dimed at tilzsiad disshes
primary cardi ovascul ar co] | apse. .Death may ensue at thiis point if the
ant agoni st PIGFeRHSIOH sseificseligntiganre dhadeytypctionpf tsleatisaw, Hesue oralelys or
anaphyl act iy %&eﬁﬂ&&%‘a i&&%ego bl sy%@Fdéﬂé\JAgf Y ARERTS T DGl gL A% 95U Bl A6
pruritus, urticaria, angi oedemns, eezl ng,

some, but not all, autoimmune diseases.

The terms “immunotherapy,” “desensitisation therapy,” “hyposensitisation therapy,”
25 “tolerance therapy” and the like, as used herein, describe methods for the treatment of
various hypersensitivity disorders, where the avoidance of an allergen or autoantigen is not
possible or is impractical. As used herein, these terms are used largely interchangeably.
These methods generally entail the delivery to a subject of the antigenic material in a
controlled manner to induce tolerance to the antigen and/or downregulate an immune
30 response that occurs upon environmental exposure to the antigen. These therapies typicaily
entail injections of the antigen (e.g., an allergen or autoantigen) over an extended period of

time (months or years) in gradually increasing doses. The antigen used in the
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-32 WO 02/088317 PCT/ US02/ 13527 nausea and vomting. Patients wth the
greatest risk of anaphylaxis are those who have reacted previously to a
parti cul awodeigs3er antigen. The ternms "vector", "pol ynucl ectriuse2vaset or ",
"construct” and "pol ynucl eotide construct” are used interchangeably
herein. A polynucleotide vector of this invention may 5 be in any of
several f orifguroffarapiésng typasHily &t not Btdh@dvdlR polibptidAFFHANEIE diagehat ed in
a retroviral coat, encapsui ated in an adendvirus coat, DNA packaged in
anot her vi rdgsensiisatir tieraply klewhmgrates adlargasreppamse to aithoph exllenamdiere the subject

deno- i at. i lated in Li DNA

compl exed wF EHes Vi ko Mitasr clber SrpHCLpRtRER S 56 CRUE PR Ae

ol ecul es, sRAtHAAL ANWiL;Bctiohd Bl tOpitAIR; pARRD g ¥R AMidddntoTRAURdRh&HFhe,as 10
pol yet hyl ene gl ycol (PEG to inmunol ogi cally "mask” the nol ecul e and/ or

i ncr éase halignifi¢ant gsk of paentjallydifethreaering anephiylagtic pspetsendurigshe thetdpyes t he

pol ynucl eotide is,DNA .As used herein, " " includes not only bases A T,
& nd G Ao AR e Giypratectniies it GHETEH ShaanP o BRRGor

these basegjjsqih h@s?bééﬁtp?éﬂoéé& QyHEREIhE AlfodBBeeni 1D h@MRHGELO AlSubjsm s {He‘h%bé ons
such as uncharged |inkages and thioates, use of sugar anal ogs, and nodified

15 and/ or alftieduweatg tokerbme kbtheaukantgan pmkthesby klissnatiok ylanintesne destrhgsn of
cell" incl ﬁes d’;\n i ndi vidual cell or .cel.l .culture whi ﬁh.caﬂl be. or ﬁa been
2 reci pi erfs ORI ARIBRIE Qtoanigas St FRT-omeNe I e FEUBYERSEERY of
a siqgle h%&teﬁﬂ{a}ve be@Ee1VRFARD QAR niB¥IsHAH hIRGRS fR lthd Sse Pl etely

identical (in norphology or in total DNA conplenent) to the original

par ent cel |doskneegudatimgtautcainmuae ¢ypebelntiabietesomelbitis iahé mafltepl2 Oclemosial fespectinely.or

change. A host ﬁlgnll i ncl udeg ells transfected or jnfected in_yivo vvi&h a
e b g

vect or conpri si M IRsPE BPYf i epRdsiErrunailarRy. ofd the dike.aspise

" pronot er" f%?ﬂl?’ SeBerechanbads iﬁﬁﬂh‘l%ﬁf‘e?apgh@here ﬁ? ﬁlgfge%ﬁggg ahlaﬁ%r%gr-l Bﬁua DNA

sequence o0 erest, pronotes transcription o eque cleic
acid i s "opetabtiger)idokedd whesubjdct issa shoapetlypeptide @ ef, apeptids)aFurtkdradoreg tishi p
25 with another nycleic acid sequence. For exanple, DNA for a presequence
or sktret ora?pthiee%%@rerqudualagmam% tﬁﬁrﬁkwaquﬁmb SOnRIHeNly Hase Apdng cids | g
expressed el j ik CLP - 3 i: e

ol ypopt i der ool cRRp ) Rl (iR 3 GRHELRBe PRy
sequence if it d&ffegeinss taecihé thespy)’plvhaination? hed Segiiandiea| therapg,”rak hesiome

bi nding site is operably linked to a coding sequence . if it Is positioned
so as to f dgiershapgeablyherdn.defcs i sengrabinapanethod resplingin ymmualedicaleans t hat

t he DNA se - bai ] : i i f
secretory. Hcfasf Ohi¥e sE Tadife ERRDY BHBLE aiifinydlel Bl BT b e
not Mave t achrg tomntmhigy ooia spddifikimigeh.s Thee aighddsederally bhtgi theadeligtry to a
convenient restriction -33 WD 02/088317 PCT/US02/13527 sites. |If such
sites do néHbigghaftan mEmegeRinBRfElablq igawiedMeiige I tipeasesthe Fmupgesnic ar e

used in material is generally killed microbes of virulent stains or living, attenuated strains, or

derivatives or products of virulent pathogens. In another aspect, the “vaccine therapy”
refers to a method for the downregulation of an immune potential to a particular antigen
25 (e.g., to suppress an allergic response). This type of vaccine therapy is also referred to as
“tolerance therapy.” Vaccine therapies typically entail a series of parenteral or oral
administrations of the immunogenic material over an extended period of time.
The terms “fragment,” “portion” and “part,” as used interchangeably herein, refer to
any composition of matter that is smaller than the whole of the composition of matter from
30 which it is derived. For example, a portion of a polypeptide may range in size from two
amino acid residues to the entire amino acid sequence minus one amino acid. However, in

most cases, it is desirable for a “portion” or “fragment” to retain an activity or quality which
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accord with conventional practice. The term"I|gE-nedi ated bi ol ogi cal
response” is used to refer to a condition or disease which is

char act erwpad/088315i gnal transducti on through an | gE receptramusonedsedi ng t he
5 high-affinity IgE receptor, FccRI, and the lowaffinity |IgE receptor
FcsRII. The definition includes, without limtation, conditions associated
wi th anaphy egbihtal forieyiaRased wsel Fyr athpl@teefuCpatibey of #Santiget ireabosef or
exanpl e, asthma, allergic rhinitis, atopic dermatitis, foo al l ergies,
chroni ¢ ur toogtians dhad retaimrnyi cpilaperacterminams] Alses it ore eehqdgmentphsedil ogtng of an

condition .of ana .actic shock, .usual.ly caused st.in 1

medi cat i Onémﬂ}gﬁgfégwb%ﬁ?%vylcﬁﬁ%cogﬁa ﬁ%gl?%?l}?gﬂqs[%rpé)gt?mggﬁat'r?tﬁ lé’gtﬁ?r%mlw tPef er
to both t hepapeskdént hbRdbRG: AeupdsQBR ¥ eMId & bifd apFGMesdpadl ve measures,
wherein the object is to prevent or slow down (|lessen) an undesired
physi®l ogi cal chdwdenoiatdéasba pentionf@s upadrlpasinsis ftendeiddo ereospappportions as
beneficial or d[ Si fnef&(ijtf nical results include, but are not limted to,

al l'evi ati oﬁ”%lfasss?‘rﬁ’ O1re° 1%?%Rﬂsg}9ﬁe%lma5qﬂext ent of disease, stabilized
(i.e., not worsemfeRhns A Derdld fR8Eh,” d/INAMIAE hferscnSitivity,” Ohtoficefess,”
progression, anelioration or palliation of the disease state, and rem ssion
(whet her patypiedlhypersemsitisily,” adghé bke, de nessithedin, rofer imbepbysiolokisal Ehmpsse i n
need of treatnent include.those already. wth the condition or, disprder as
Mol 1- as t ot Oprnateg e giseti e B b rtobnitS sglictiso? Prdbuts RERRT ¢r
the gpndi tiQ0e BlenbeSHiAGT by BELRBRARG RY GIMhEHfinit bE oA ¥hsdd @f1k.on
refers to ag{ra‘?ﬁieg’fyfgtﬁilgﬁbg{‘@t ﬁgtaglgeeﬁé(ﬁs){@ﬁﬂgmc}%ﬁc%udgg 20 Iprrtltl)lde as opposed
to an acut éVvhada alkogasrehchestiersensitized mless celbor bl itarodsdirdds saffacagmnnd s)

for an extended .period of tine. "Intermttent) adm.nistration is treatnent
that is notBRdiRuERg N WNSASEBHBHRE G calcju & Dﬁﬁ%tdﬂ,ggeamherralﬁ%ﬁ@rosfme-
periodic i i Sk Al i ! Ak : N

Purt her -t hae sl | eiho o pRAHRED 30 BBt B, Bhid T
consecut i venaiatomisath ad leakottiensgnyd pradeuglandins.’ @héeciutoceidpoodict theschaitahmount
sufficient to effect beneficial or desired therapeutic (includin

pr event at i vEpPtosas pftadlergyy Tnpddition. pytokimsstt 8- cHnt oV Eakaba; ae ssleased iﬁr%mone or

nore adm ni i cCarriers: in.i i |y
roceptabl o egthE basob L bl st 88114 36F s 6 DohBF! MATARRRBERUALR | Y
the cel | orharasromhpanédsng IgK pastch (seerat dnahuridiezyd bifdgeditionrRbitenglgrtis.at i ons

enpl oyed. Oten the physiologically acceptable carrier is an aqueous pH

buf f er ed sdﬁa&inm?’okgﬁapﬁés? soecifppngpsgionsof {hedwpeisenmiatyratatioar thencl ude
buf fers such,gad WO 02L 8RR BLTAVSORCLAORE 1 AR ARASRNALF: ol ialp, and
ot her organic aci ds; i oxi daft’s 1 nclhuding ascorbic acid; "I'ow nol ecul ar

wei git (| eslefigeabxpddaty, thkGeid@isitt € te dpging Mie thel sdBjeciie @t ,@veBreabtivgdlufss Ger um
al bum n, gelatin, or _immnogl obulins; hydrophilic polymers such as
pol yvi nyl py¥epdland siefull parpply of tedBmeupericspensy t dhqvdlerganindpat sebiedds par agi ne,

arginine or lys iS@/%ipt&%Q Qo glgrpsaa{sisgc?ésted with type I hypersensitivity responses are extremely

varied due to the wide range of tissues and organs that can be involved. These symptoms

and signs can include, but are not limited to: itching of the skin, eyes, and throat, swelling
25 and rashes of the skin (angioedema and urticaria/hives), hoarseness and difficulty breathing
due to swelling of the vocal cord area, a persistent bumpy red rash that may occur anywhere
on the body, shortness of breath and wheezing (from tightening of the muscles in the
airways and plugging of the airways, i.e., bronchoconstriction) in addition to increased
mucus and fluid production, chest tightness and pain due to construction of the airway
30 muscles, nausea, vomiting diarrhea, dizziness and fainting from low. blood pressure, a rapid

or irregular heartbeat and even death as a result of airway and/or cardiac compromise.
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5 di sacchari des, and other carbohydrates including glucose, nmannose, or
dextrins; chelating agents such as EDTA; sugar al cohols such as mannitol
or sor bi twib;020843t7 f or mi ng counterions such as sodi un an@CaruSanEseni c
surfactants such as TWEENTM pol yet hyl ene gl ycol (PEG, and PLURONI CSTM
The terns "protease,” "peptidase" or "proteinase,” and grammti cal

equi val ents as HQniiehdKasLhanddabloyulnRE@i dlerdi€feabtidii, AMiydertnyRais de
that is able to cl eave coval ent peptide bonds. Collectivel 131/ t hese
er

prot eases, pepseutitatly smptomoansy/orasgns indwlch bulase setladitebtoasllergicahiaisyt i ¢

" N@Ter ous..pr ot eol Vi i . LLy.. .
ol averti ed g T BTD, Yol RS pile BN PRl 5ot BieE bl dgaria
speci fici tknﬁ%ﬁgi@@de;rﬁ#ﬁff&fdﬂl%%, Bid h@hPlhétiPdhbcl BIWRRA ShE iiktemiaci ds in

the target polypeptide, as as the 15 spatial conformation of those
am nod aci dsgeneiolizashagnagiivity and byse pf bivad prasswe duit yraybedatel.vity cl eaves eit her

an am no-termn (N-term nal) .am.no id, or the,gar -term.nal, (C
Cerminal)  am no MG GRPISTAN ger BRI e OB A CEt By e
cleave at agpeflidec sRRRS dbidte filke, h8hQUNAkrdhBndaBlyRRIAR R R thd adite, oRBA At
either the Ntefmnal or Ctermnal amno acid positions). Some

pr ot eol yt i cxplosiveekgEhavdiated systémistphgsiolegice] wastagehsaipecifsiic aipyevi@Blywher e

cl eavage requi.res, recognjtion of _.an extended, am no acid.target sequence.

Al tor nat i veryteed BFERY ResEE o Sonr R o T iSe R A aPBURS BSFUFR WRHDE | cavage
siteppr ECO%éinb&e% séaffizf Ve’ﬁigéh RAEHEs HEC RLBRBAC Vith the SAh SR M G ¢h L O

target the prot ysi's For exanple, cysteine, aspartate or arginine
fam |y enddpsathilased mast dells|Bstemingt leukoitienssabndogthéranflanmaspantediatoroare

asparagi ne amn i d resi dues, respectivel In some cases, 25 the .
cyst ei ne, a@ﬁasfeaataf@e&m §OR Fsha spPethdrissls fonragtiog (resgopsibie %%%@%@gor
absence of ,,QLA8k AL %ﬁﬂém@f‘i%@@lé&i%ofg g&t %si]\S!eCfoP 'tﬁeMo@fbl&J?le target

cysteine, aspartate or arginine residue to e cl eavage. For exanpl e,
sone aspar tpa¢ssufenthat yhaeadaire phagindeass. aVssoditatitineandtescapk @d pasinh énta shpatidsadse
peptide bond if the adjacent amno acid is a proline,_ Thus, a peptidase

"cl elvage SPpsesurticarig aad) apgogdenia %ye@émaﬁe%a@f&ﬁt%m&m@w% only

Enbodi ment S el s es S SRIRT T s BB Et e et S Al B G €
mol ecul es  Ipalmorears sdhahi. N@bktructi e anyi eslemi off theappeosirpayomag elso beiron

nol ecul es that are capable of attenuating a biological response nedi ated
by an FccRAEugkmiss apd sadiagenis shegkspey dgvelopvf the rasciiphys prelanged. The term

Uherap oa 1 Al REIUEhOP ARRIA LS SRS L At LR ERE s

al | e2wi es, dayneplossticirédpbng@. an i nhi bitory receptor expressed on mast cells
and/ or basophils wth an |IgE receptor. The actual sequence of the fusion
nol ecul e wi | | deyarriomnsof #eanaphylacicagadgtionivert engidewbbirnems patientsasypigally,

| TI M cont aiiﬁ' iag'cgrc 1959R R hute§ (bqj.‘t ré’rgfyi i g as]c 18££§s 9 Lours), symptoms can include

agitation and flushing, palpitations, paresthesias, pruritus, throbbing in the ears, coughing,
sneezing, urticaria and angioedema, vasodilation, and difficulty breathing owing to

25 laryngeal edema or bronchospasm. Nausea, vomiting, abdominal pain, and diarrhea are
also sometimes observed. Shock may develop within another 1 or 2 minutes, and the
patient may convulse, become incontinent, unresponsive, and succumb to cardiac arrest,
massive angioedema, hypovolemia, severe hypotension and vasomotor collapse and
primary cardiovascular collapse. Death may ensue at this point if the antagonist

30 epinephrine is not immediately available. Mild forms of anaphylactic response result in

various symptoms including generalized pruritus, urticaria, angioedema, mild wheezing,
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FcyRI I b, inhibitory nmenbers of the gp49 famly, especially gp49bl,
pO9l/PIR-B, LAIR-1, 10 LIR I, or CD22, and on the targeted IgE receptors,

e.g. FcsRvoor/88sERI|. I n a preferred enbodi nent, the inhi pcrarsg2/aaseeptor is
a native lowaffinity FCcyRIIb receptor, and the IgE receptor is a native
hi gh-affinity or lowaffinity IgE receptor, i.e. FceR or Fc RII, nore

pref er abl yndugsRind Rasiting] Patients Wik tHe dredtesp ekl pERtdpHFa SR GUEME S Wb asent in
the fusion nolecules binds to the native lowaffinity FcyRIIb receptor,

while the lpsctg@pmﬂpuwtymrtm@rﬁémr@égemm ch | s functionally connected

to the first po squen veF R,
preferably Fcs RJFMQ%%IF] Y‘?%OIQ’OQP ylngﬂF%tldc.:ér\ig%or ’| |?‘ﬁ<s aCtna?tnl v80117‘1}(:“1%%:(%%1 recept or
with a natéotRtrr@s Ble Wsed eRéreharidyakly heein. bﬁdelyﬁ@cl@éBtldeh%cfdr o$ Ehls’vhlﬂdentﬁﬁﬁﬁﬁsd

pol ypepti de sequences present in the single-chain fusion nolecules of the

i nveht i on be i anbief sewpa doimee lncéttdemﬁ, dusnot dineited;tp SRNAn PNACRNG epetpppletadiite

wh d
oo eaar: gt ietta oy TN A B PR i oS PRSI e BB RS o BE ||
the same rgoyipMikk féen (bl ¥ehdrds stiflek Odad daesRa&btMelYiruk (AANGE Daegn

reported that the CH2- interface of the 1gG Fc donmain contains the

bi ndi ng smtcepsuﬂatcd m Iimosbees, @Nﬁwomelmtpd Mth pOﬂsri}z:slmi icogpleaxed FethRynthetic

|l owaffinit nes 5313: 53
(5000)) " EbutrigRRreele Rt i adnstii panplexg W Shind i R o,

269:186368 iRyl LoIRPREY fLEh i@ loSiball %d@ﬁ”ﬁfé‘xﬁolé&ﬁb%’@'@ nb¥elsABE  Ser -
411, Lys- 4%% % %goxrgGZGS and I\% | ocated in threre1 Ioosps C D,

E-F, and Flfg, or eojyaateddo naohormal pﬂtvmmquferablﬁghe pnlyntudemtubtls PXosAdusidde of

hi'gh af 1 ety Gy Grhidrsiapt o ey byt o abd Fobviaisa- o OGS St dh el m et
al ., J. Ceéﬂalc%s%k mo%l?ﬂédlt%hng 6@&165765&96354 g&%@s mertﬁﬁ%ﬁ ?HCIES'@&eS 1?1%1’15&?60‘[1@

hlgh affinity receptor binding site in the I gE nolecule includes
Pro343- Serﬁﬁ&ﬁcpneqnw sieh sequobmged inkdgen atdthi @S, doneisngafanalogs, lagd ntcebﬁgd
chag but uagt\?ces I\I-%?C- termnal to this.core peptide are al so
necddsary ¥ ‘8 ve Packbetg sifuchrss FHhASRYRBHhe - 36 WO 02/ 088317

PCT/ US02/ 13527 A”?l i ﬁaﬁﬁﬁld% S f%}%ﬁ QufOH h OBr hds'
particular, they gung rgegli{EI ugéi |n1(1:P ng H's, fﬂ% b C—tesr r%e%gl
regi on of ieh@nalt ofianynvaracef s invpidnarfiost ogltsrindutie pnmgempm@er singllahost cell,

mai nt enance of the high-affinity of mterachﬁgpmbetween |.gE and chRI The

first and®sEB®REPLSBY ¥ Het %eﬁéau&%@mﬁt@lm igel (ry@esdofRgy O it Wealof ¢ he
i nvention Ry &@%@@PA éhe%?ig DekiQeidd tch? tﬁﬁ?' ?Hﬂﬁn‘é\f bPadtbeReD b' “d' ng
regl ons. I n anot usi on nNo es O e Irnventi on,

firg0 pol ympeftionend/sechape eAiost cdlliincludes cahs traihd%dmhbmnfdcteg i e@emlﬂra ot her

than FcyRI I b, expressed on mast_ cells, basophils and/or B cells. For
exanpl e, t StqricPEY ISR PoBisleicReid ebifie REGSCHAYVEEARai n a regi on capabl e of
speci fic bindi b f - 0
b upy o 12 gk b, TSRS BlIEcONEE AUl i}

prefer ent | BNIAysequmm&ﬁ"ﬁadereﬂDplfmﬁteﬂﬁirﬂsmlﬁm dfmlmmNAeequelﬁe@:r ophages, and

contains two ITIMnptifs inits
Nucleic acid is operably linked” when it is placed into a functional relationship

25 with another nucleic acid sequence. For example, DNA for a presequence or secretory
leader is operably linked to DNA for a polypeptide if it is expressed as a preprotein that
participates in the secretion of the polypeptide; a promoter or enhancer is operably linked to
a coding sequence if it affects the transcription of the sequence; or a ribosome binding site
is operably linked to a coding sequence if it is positioned so as to facilitate translation.

30 Generally, "operably linked" means that the DNA sequences being linked are contiguous
and, in the case of a secretory leader, contiguous and in reading phase. However, enhancers

do not have to be contiguous. Linking is accomplished by ligation at convenient restriction
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cytopl asm c domai n. Another | TIMcontaining inhibitory receptor is p91,
also referred to as PIR- B, which is known to be expressed on B cells and
nyel oi d Iwoeagss3eel | s. Further | TlIMcontaining receptorspchatSoraght be
targeted by the fusion nolecules of the invention 15 include, w thout
limtation, LAIR- 1, expressed on B cells, in addition to NK cells, T cells
and nmonocyies; Iflhdk sites A% PbESS fdtheRyRBh&e] élﬁgoaﬁaeme@ﬁptess orditeSRR2used in
expressed on B cells. For revi ew of | TI Mcontai ni ng receptors and rel ated
art see, ea@ord\mﬁheom\rﬁnepnellpractlcﬁr ont. Biosci. 3:d1060-1096 (1998) and

Sinclair et al 99,“ ond, cl ass ,of fu n | e of t he
Cvent i on' conpr The ey TSP SEEERALESESe T meFledeed S otrer of
t he Seconddi@@is}imﬁﬁﬂﬁ%hﬁﬁéwﬁfﬁdeo;ﬁ@ I (rE@RiueRdd thefughal1eE edce %t@r Nidladiag the
al l ergen or autoantigen am no aci d sequence, or a variant thereof, b| ndi ng

bet wéen t}mxghsléﬂmt;dlgﬁa‘cgqu FaRIsagutbatrav-afiohitydg gieeptoc EptRIE Boedafimition
indirectly.v spe E nolecules. The allergen- or
aut oant | gl 0&&5@&%@@%% BRI bR R ache BYRSPREivY BBing ¢ o
a high-aff}j o ) or to
25 a | ow a%tP?fﬁ%ﬁ%lb%% R e S L S e G T e
i nhi bi tor yallargesgp:hmmdoumdanmandsmdemaleswﬁbasqheshrms physelsgiea cahdivien | n a
preferred e t he aI erg or. aut.oantig art of the nmplecule is
a fragment© %,hﬁ‘s feahAgk. 33 Yapagﬁ;%ﬁdayéoer:@@gsmrm%%gm iohgs PemFgi

odom nant Yeprad 191 4fOF X [
thmerqgast cel | sﬁ% gegﬁelg g?)dt npatg%F%%gr%e% tgrrgﬁll c}h&g tﬁlcqﬁaﬁ%@ﬁ@% ;Bfl 1(Ealépttl de
sequence pogendntitivetrheastings,ivoliereinthestjéa $s fpréteat omslewtdoom ([wsanalanl east
about 80% npre C{)referably at | east about 85% even_ . npre prefer

| east aboutndgsiggd plytsilegiedl shargeondisprder. Feyaipesss ot thissmy enfipgy b wgﬁe %Ebl y

-37 WO 02/ 7 t entity with
t he am no g‘%ﬁgéélel%ugelﬁg@%o ﬂéﬁ& Rﬁaréﬁ@&m%%gf& ?@%ﬁ%ﬁﬁg)ﬁ gﬁﬁto ve 1gG e.g.
| g3 i nMunéighinidbinien, oﬂEXﬁbﬁlEf)ﬁxﬂlhéyasﬂa;tdbvl&eBlﬂfmmdtgﬁrsenir[g) atatepalrdiseass, delay or

pr ef erred enbodi nent, the sequence_identity is defined with reference  to
t he 15 humanslgWingg! diapse 5 IPGITSH ey dEIrEeragpn SEPﬂllEilmf the diseqss sk e Femission

preferred i f usi on
ot eoul oo GRS BRRG of Bfu, Wik R UARRL P B RSANERC THBLPRGLA bE(Aihent |19 OF
about  85%nchie thd¥e hRecqlyelig telcynditioh eAsiso@boas w046 thyed proBs & h:alvefﬂer ably at
| east about 95% nost preferably at | east about 99% sequence identity with

t he anino %Rﬂdétl@e‘mﬁém@f@ﬁ thespdn ich the @H}dﬂl%ﬁoréiw%ﬁs fothenarevsmiss ni ng
receptor expr es%.?tﬁ %n..r‘rg n[lchFaIt1oﬁ’retgl%sthcri1ﬁllnsis g{l% th% ag nt?ﬁl Eskamu %}11?:8

gp49b 1 or p9l/ asni c st gnar £ 8

| FN2g, andmbbe 890 pb@edfﬂ)sdn a@:ﬁ’tel mbdH)6é hd rﬂﬂntahﬂa &&‘ired@ﬁb&&fr léifeei)ﬁzrgreﬁfés) for
enbodi nment, the flrst pol ypepti de sequence present in the fusion nolecules

of the i nvaneiterledperiad of Bmet about 80% rmore preferably at |east about

0, 0,
22(?“,[ e\glgc% rmmr)gt p]ﬂl?efrr%'it enu: acfal mms%% ctm fasll%r u%men? ffgat }/er}ot ggﬂs%c 1vei e({onlglvylthout | east

interruption, but rather is periodic in nature.

)

Administration "in combination with" one or more further therapeutic agents
25 includes simultaneous (concurrent) and consecutive administration in any order.

An “effective amount” is an amount sufficient to effect beneficial or desired
therapeutic (including preventative) results. An effective amount can be administered in
one or more administrations.

"Carriers" as used herein include pharmaceutically acceptable carriers, excipients, or

30 stabilizers which are nontoxic to the cell or mammal being exposed thereto at the dosages
and concentrations employed. Often the physiologically acceptable carrier is an aqueous

pH buffered solution. Examples of physiologically acceptable carriers include buffers such
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15 preferably at | east about 99% sequence identity with the am no acid
sequence of c-Kit (see, e.g., Yarden et al., EMBO J., 6:3341-3351 [1987]).
I n one emvodimessi7 the second pol ypepti de sequence presentCTrusoresstusi on
nol ecul es of the invention preferably has at |east about 80% nore
preferably at |east about 85% even nore preferably at |east about 90%
yet nore praebhosphhte, citraleeast othérorgars 4gidsyastiod@ants echdaly ascarbic asas fovabout
99% sequence .identit, ith the am no aci d sequence of the 2- CH3-CH4

regi on of én‘ﬂﬁ(f‘ﬁ%ré” ?%@%WB@PB‘HLH%FHSF ‘ﬂﬁs}ef"ggﬁ?ﬂt SrRiPTeRs, ASTYER or with

the sequengg 0 A | i rl}?@kﬁ A B IGReR SBE A Dol lidone;
particul ar Iray prgf%}redbygﬂjg‘égﬁgﬁ?{ng’t e s@que%cglﬂfdgnt i t{})oi S a%?}llrﬁ%h Wt h
ref erence tamihdeciusmh a€lg)s2iEHERBtanGhiE Asgaraging aeginie SEQsinD; dOnofacdrarded, h
regard to opne of the allergen sequences |.jsted in 25 Table 1 helow, or, in

one pffl Sf er rdesrcehmsigas. sad pthepprrbely %ﬂmlladm 1o9RR ANATNESE: QL deiERs: ghelatdien | p
NGs: ' = LR / : :
" Qpaks R T Suor 1Sl Chich QiiiiAifol G RoiBE i ¥erfind Bthnferibns

Al'lergen S rotein me Source Accessl on

Aln g 1 MPAGIALNGdIBERdA MBhiohicRukheantdlshetr GETWBBINTENpalcthylomesglydl (PEG),
glutinosa Alder) Alta 6 RLA2 ALTAL P42037 60S Acidic R bosomal Alternaria
al temat a Prapd FLARONICS™ t a 7 ALAI ALTAL P42058 M nor Allergen At a 7

Alternaria alterpata Alta 10,DHAL.ALTAL .P42041 Al dehyde Al.t '
alternata Dehydr§deEHad gtﬁﬂ‘sfa’ a PTRTREA 1T AP ﬁm?%mat@ %ﬁ)@m&t}?a‘é%@%&#@%%&ﬁal

Al tefmaria gld ﬁﬁ&a&&geﬁlfh&@eﬂl, Rl té\raiéy Bollpdfitikd 1AVBARI PR 188 Reldiefn phbli® gen
Anb a Anbrosia artem'siitolia 1.1 [Precursor] (Short ragweed) Anb a 1
MP12_AVBAR beads 60olRstively, thbdequrgeasesreptiddseh abprateimasemeas Hefrefeirad talas?

[ Precursor],. (Shart ragweed), Anb a 1 MP13. AMBAR P27761 Poll|len Al lergen Anb a
Anbr osi a ar Pgﬁ‘?‘g}'ﬁ“??ﬂ' es‘l.@“??ﬁ”&ﬁﬂ@%?ﬂ}ﬁm(e@ﬁms 5 5RRWE) A e &Pl 4 AVBAR

Frared bo hhnenh dikos. SN, SRR oL ot gedibc |
art em si i f aleteamirRd[bigrtbe primery] seBhoe bf aragpesedls in the target polypeptide, as well as the
15 spatial conformation of those amino acids. For example, exopeptidase proteolytic activity
cleaves either an amino-terminal (N-terminal) amino acid, or the carboxy-terminal (C-
terminal) amino acid from a larger polypeptide. Endopeptidase enzymes cleave at a peptide
bond that is internal to the polypeptide (i.e., not at either the N-terminal or C-terminal
amino acid positions). Some proteolytic enzymes have very fastidious cleavage specificity,
20 where cleavage requires recognition of an extended amino acid target sequence.
Alternatively, some peptidases have a more relaxed requirement for cleavage site
recognition, and require only the presence of a single amino acid to target the proteolysis
event. For example, cysteine, aspartate or arginine family endoproteases will cleave at
internal cysteine, aspartate or asparagine amino acid residues, respectively. In some cases,
25 the cysteine, aspartate or arginine endoprotease will require the presence or absence of
other amino acids adjacent to or in the vicinity of the target cysteine, aspartate or arginine
residue to effect cleavage. For example, some aspartate family endopeptidases are unable
to cleave the aspartate peptide bond if the adjacent amino acid is a proline. Thus, a

peptidase “cleavage site,” as used herein, may encompass more amino acids than only the

30 target residue for cleavage.

IL Description of Certain Preferred Embodiments
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Anb a 3 MPA3_AMBEL P00304 Pollen Allergen Anb a Anbrosia artemsiifolia 3
var. elatior (Short ragweed) Anb a 5 MPA5 AMBEL P02878 Pollen Al ergen Anb
a Anbrosiwoanwessisiifolia 5 var. elatior (Short ragweedpCAtsop1527

MPAS5 _AMBPS P43174 Pollen Allergen Anb p Anbrosia psilostachya 5-a

[ Precursor] (Western ragweed) Anmb p 5 MP5B_AMBPS P43175 Pollen All ergen
Anb p Anbrosia fdsi | oDachmyaf thdfukineneleaides] (Western ragweed) Anb t 5
MPT5_AMBTR P 10414 Pol|en Allergen Anb t 5 Anbrgsiag trifida | ant
[ Precur sor] rag&%@ﬂ?e P 1@@‘“@@@@?@@%@3’7@"@% IORIWQF%YQF%'”E; 1 Api um

mei 11 Tera wee Sty e dB010RleEHER Mo ERIREA ITMERER ARASR ARH0NS
Hyal ur onoglagseatet With Amiphyleti¢ hypersnsitiviss@ndlirtiag unspbylaclitieaeyhsepsulffrig m 3

MEL_API ME P01501 Melijttin %:r ecursor] Apis nellifera (Honeybhee) Api.s
cerana (| AtAmapemisisdyesaniys wr shafreptment pf Altorepe qvAgIPIMNE disgases)od HOPIC O one

3 one Ar ac ARgreRgt b be EARRY Lk By B SRR oA AT I S GRRBNR, 1 1
Ar abi dopsi syitthad IgBnaceptdyb Theaciakl feass of 82 AMbLAZMSBEIWIIREDAEOR{hE3527

Al'l ergen SWSS-PROT SWSS- Protein Nanme Source Entry PROT Accession_ No.
Asp f 1 RNWzgpisprmbilptrsserepiopshelt peansd INFeasggining ﬁemﬁr@g-mau@u%@@m PEt us;

p70017 N GV RTRpBHO RS at i et PR, Wi hBA B, BR0P R R YA oy

fum gata) [IR-1, or CD22, and on the targeted IgE receptors, e.g. FoeRI or FoeRIL

In a preferred embodiment, the inhibitory receptor is a native low-affinity FeyRIIb
receptor, and the IgE receptor is a native high-affinity or low-affinity IgE receptor, i.e.
FceR1I or FceRIL, more preferably FceRI. Accordingly, the first polypeptide sequence
present in the fusion molecules binds to the native low-affinity FcyRIIb receptor, while the
15 second polypeptide sequence, which is functionally connected to the first polypeptide
sequence, binds to a native FceRI or FceRIl, preferably FceRl. When the goal is to cross-
link a native FeyRIIb receptor with a native FceRI receptor by direct binding of the first and
second polypeptide sequences present in the single-chain fusion molecules of the invention
to the respective receptors, the first and second polypeptide sequences, which are
20 functionally connected, are preferably, but not necessarily, designed to bind to the
respective receptors at essentially the same region(s) as native IgG and IgE, respectively. It
has been reported that the CH2-CH3 interface of the IgG Fc domain contains the binding
sites for a number of Fc receptors, including the FcyRIIb low-affinity receptor (Wines et al.,
J. Immunol. 164(10):5313-5318 (2000)). Based on FceRI binding studies, Presta et al., J.
25 Biol. Chem. 269:26368-26373 (1994) proposed that six amino acid residues ( Arg-408, Ser-
411, Lys-415, Glu-452, Arg-465, and Met-469) located in three loops, C-D, E-F, and F-G,
computed to form the outer ridge on the most exposed side of the human IgE heavy chain
CH3 domain, are involved in binding to the high-affinity receptor FceR1, mostly by
electrostatic interactions. Helm et al., J. Cell Biol. 271(13):7494-7500 (1996), reported that
30 the high-affinity receptor binding site in the IgE molecule includes the Pro343-Ser353
peptide sequence within the CH3 domain of the IgE heavy chain, but sequences N- or C-
terminal to this core peptide are also necessary to provide structural scaffolding for the
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Asp f 3 PM20_ASPFU 043099 Probabl e Peroxi somal Aspergillus fum gatus
Menbrane Protein (Sartorya fum gata) PWMP20, Asp f 13 AF13 ASPFU 060022
Al | er gen wep2/08s837 Aspergi |l l us fum gatus [Precursor] (Sartramysot/wsyat a)
Bet v 1 BV1A BETVE P15494 Major Pollen Allergen Betula verrucosa (Wite
Bet v 1-a birch) (Betula pendula) Bet v 1 BVIC BETVE P43176 Maj or Poll en
Al | er gen Bahittenaues oflrceseptéMiindiag Batfoxmdtian. Hi petiic(Be, they fomnd tHabyesidBes, v 1
BV1D BETVE, P43177 Major Pollen All ergen Betula verrucosa (Wite Bet v
1-d/h bi r cirluydig Hisaindbe Sotermingkiegipn pf Bypig=choinpak eam myporkat sentphjta,

Al |l ergen Betul a..verr.ucosa ite . Bet.v 1-e birg Be v 1
o £ Bt s hEERARe o e Ren BBt tifieRLiGlherEt Lok SRNBERE) indfilc ¥
birch) (Beald@scB@ntpdifpeptiBE bedhecddWilin Ble o AdlétIJYRIf Bic iRétRA af | er gen

Betul a verrucosa (Wité Bet v 1-g birch) (Betula pendula) Bet v 1

BV1J SBETVEpRf3dd drsipand tPhinden regiduss gatiBegollbanding ragionsa (White Bet v 1-j
birch) (Betula pendula), Bet.v.1.BV 1 ETVE,P43184 | o Pal |l en | er gen
Bet ul & ver rucost TS EBk0L B SSORPPRYIS BePE I puRb ey BAPtPieny, |
BETVE P431853,MaQhinfiphd ﬁﬁarﬁﬂﬂ@l‘l&ﬁ’ﬂaiﬁﬁ%&‘é& W8T G B m KMRITILE exB8sed of mhst
birch) (Betula pendula) Bet v 1 BVIM BETVE P43186 Major Poll'en Allergen
Bet ul a ver callspbamopMis dnd/orBetells. Fontxunigle,¢hy fi{sBpolypeptplesdmicaye mBgtontaid a

PROF- BETVE P25816 Profili etul a verrucosa (Wiite bjirch Bet ul a_ pendul a)
Bet v 3 BTEEBerblpaSassile hia 98P B Prigraen srv‘glﬂ? ae%%‘%wl P48 asp; r ch)

Bet;y| ' - |1
Gor o ca 0Py Eaede frRle: PEAC T PRt En L T R

Al | er gen BbmugstteBb ahd slohemgéranaricrophfdes candrevatafing thodgidnhtif Geitsran
cockroach) Bla g 5 GIS 1, BLAGE 018598 d utathione-S- Bl attella gernanica
t r ansf er as@e/tpRiasmg OB r Saethyr B -qoniamps shilesy fecentes P4 plep Q%ﬁl’fg Bt 12

Bl om a tropi ﬁ]ﬂ-ﬁ,swﬁ%tiﬁmodff {oeé\e'“er‘fﬂ%sled on B cells and myeloid lineage cells. Further

ITIM-containing receptors that might be targeted by the fusion molecules of the invention

15 include, without limitation, LAIR-1, expressed on B cells, in addition to NK cells, T cells
and monocytes; LIR-1, expressed on B cells and monocytes; and CD22 expressed on B
cells. For review of ITIM-containing receptors and related art see, e.g. Mustelin ef al.,
Front. Biosci. 3:d1060-1096 (1998), and Sinclair et al., 1999, supra.

A second class of fusion molecules of the invention comprise a first and a second

20 polypeptide sequence, wherein the second polypeptide sequence comprises part or whole of
anative allergen or autoantigen amino acid sequence, or a variant thereof, binding between
the second polypeptide sequence and an IgE receptor occurs indirectly via specific IgE
molecules. The allergen- or autoantigen-derived sequence will bind to a specific IgE
molecule bound to a high-affinity IgE receptor (FceRI) on mast cells or basophils and/or to

25 a low-affinity IgE receptor (FceRII, CD23) on B lymphocytes. The first, inhibitory
receptor-binding, sequence is designed as discussed above. In a preferred embodiment, the
allergen or autoantigen part of the molecule is a fragment that contains only a single IgE
binding site (or single immunodominant epitope), in order to avoid antigen cross-linking of
IgE on the mast cell surface.

30 In a preferred embodiment, the first polypeptide sequence present in the fusion
molecules of the invention has at least about 80%, more preferably at least about 85%, even

more preferably at least about 90%, yet more preferably at least about 95%, most preferably
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Bos d 2 ALL2 BOVIN @28133 Allergen Bos d 2 Bos taurus (Bovine) [Precursor]
Bos d 5 LACB BOVI N P02754 Bet a-| actogl obulin Bos taurus (Bovine)

[ Precur sowp oBoss3ji7 1 ALL1 BRAJU P80207 Allergen Bra j 1-e, PBTAS®2/c32] uncea
(Leaf Small and Large Chains nustard) (Indian nmnustard) -40 WD 02/088317
PCT/ US02/ 13527 Al ergen SW SS-PROT SWSS- Protein Nane Source Entry PROT
Accessi on #MdeasCalora 99%AdoklierCANNNtiIBA86 theAlnciob atidBeMcmgﬁﬂha@élgeﬁm-@éB

| bi 1 (Yeast f 1 ALL1 CANFA 018873 Al 1 Ca
Fani i ari s TEOH)OTALE18org & 1Ean mog T SRS B B9V UG JECh oFign Can ©
2 Canis f

Pol Ton Al 52@5@?%%‘1 UL geb RO R RR ERRMS o |

Car b 1 MPARn&GARBEPGEY2THVRE Rfudiet bESEAIIDEXQeB. Car pi nus betul us Car b 1
| sof orm 2 (Hornbeam Chao 1 MPA1 CHACB Q96385 Maj or Pol |l en All ergen

Chamecyparis obtanesher prfersedi eimdimgnts Bie frstehvmsiddespapesprespyt if the

DHAL _CLAH Iy r h 3

RLAs:QAHEﬂg%%é‘ggleA{gg@%tﬂgfrge%%%@%n%w%ggﬁ%dg@ rﬁﬁﬁ%ﬁ’%g{)g‘%nﬁi %Oﬁt P2 Ca
h 4 HS70_CB3¥iEe\RAGRIS pricfatab 5 tdast/dbotiB3e0%) vl afpopictitble abRad aboltrasesntbst Cl a
h 4 RLA4_CLAHE P42039 60S Aci di ¢ Ri bosomal O adospori um herbarum Protein P2

Ca h 5 CLpGiaApgt laaszt@sgutWﬁ(osqupm@rl@@mtm&h fthesanmngdeEeanense RER BaPm C a
IR SR T X T R P S e
10 cells, such as gp49b1 or p91/PIR-B (a cytoplasmic signaling protein activated by IFN-ai,
IFN-y, and IL-6), or mast cell function Ag.
In yet another preferred embodiment, the first polypeptide sequence present in the
fusion molecules of the invention has at least about 80%, more preferably at least about
85%, even more preferably at least about 90%, yet more preferably at least about 95%, most
15 preferably at least about 99% sequence identity with the amino acid sequence of c-Kit (see,
e.g., Yarden et al., EMBO J., 6:3341-3351 [1987]).
In one embodiment, the second polypeptide sequence present in the fusion
molecules of the invention preferably has at least about 80%, more preferably at least about
85%, even more preferably at least about 90%, yet more preferably at least about 95%, most
20 preferably at least about 99% sequence identity with the amino acid sequence of the CH2-
CH3-CH4 region of a native IgE immunoglobulin, preferably native human IgE, or with the
sequence of a native allergen or autoantigen protein. In a particularly preferred
embodiment, the sequence identity is defined with reference to the human CHe2-CHe3-
CHe4 sequence of SEQ ID NO: 6 or with regard to one of the allergen sequences listed in
25 Table 1 below, or, in one preferred embodiment, one of two Ara h2 clones, represented by

SEQ ID NOs: 10 and 11, respectively.
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Cop ¢ 2 THLO CAPCM Cor a 1 MPAA CORAV (08407 Maj or
| sof orns 5,
_ CUPARO@/8€¥397 Mhj or
1 SBP_CRYJA P18632 Sugi
(Japanese cedar) Cry |

avel | ana
MPAI

Cor a

11

6, (

Eur opean hazel)

Pol I en All ergen Coryl us
11 and 16 Cup a 1
Pollen Al ergen Cupressus arizoni eaT/lGup1321 Cry |
Basic Protein Cryptoneria japonica

2 MPA2_CRYJA P43212 Possi bl e Cryptoneriaj aponi ca

[ Precursor]

Pol ygal act uronase (Japanese cedar) Cyrmgg];l,]zlPRG: CYNDA 004725 Profilin

Cynodon ctvlon (Bermida grass) Dac g 2 N c MPG2 DACEH 41183 Pollen
Al | er gen| Bllerggn ] CRWIYS-PROJ] ojrer SWaSY- -Fr 2 grrerﬁr})te(ﬂmhar d gr ass) Soi®ecksf 00
grass) Dpu c 1 DAUL DAWGA 004p98 PRODr Al lergen Dau ¢ 1 ucus carota
(Carrot)}] Der f |]1 MVAL DERFA PAG&isionVN9.qr M te Fecal Derat ophagoi des
Al lergen| Rergf 1 NBAGNAENGHOUSE39USt [ A@gor Bodled Alltdge) D@blidh of ADE2_DERFA
Q0855 Mte Allgrgen Der f 2 Dernmat ophagaiides [ Precur son klutifiésh (&ider)
(House- dyigi; o 6 Tl AR TAIMATOZ/ DBBBI7 PCT/oR NciBORibosofal €1 98BmaY atferdaZOT
SWSS- Protein Name Source Entry PROT Agggsmipon No. Der (f 3 DEF3.DERFA
E’ﬁgﬁ;g MR A TeT g, DAL 3 DRl opfa Q\VIﬁI&SAHe%r FEOGHT ?gr b e AR mata
-do DE
Der mat op 1?58.12;5%[[@519%%1 feri nge ( mﬁe%yég%&&sem te) De ?ﬂ Er% alil)%%n%taDERFA
6456 |\/ | hrag of
(Fouse- AUl 17 o ey AL IR DR P 1697 24l RO Fjé“cwgf‘m demata
Der mat ophagot 8eS b1 AMBAR | P27759 Pollen Allergen Amba | Ambrosia artemisiifolia
1.1 [Precursor] (Short ragweed)
Ambal | MP12 AMBAR P27760 Pollen Allergen Amb a | Ambrosia artemisiifolia
1.2 [Precursor] (Short ragweed)
Ambal | MP13 _AMBAR P27761 Pollen Allergen Amb a | Ambrosia artemisiifolia
1.3 [Precursor] (Short ragweed)
Ambal | MP14 AMBAR P28744 Pollen Allergen Amb a | Ambrosia artemisiifolia
1.4 [Precursor] (Short ragweed)
Amba2 | MPA2 AMBAR | P27762 Pollen Allergen Amb a | Ambrosia artemisiifolia
2 [Precursor] (Short ragweed)
Amba3 | MPA3 AMBEL P00304 Pollen Allergen Amb a | Ambrosia artemisiifolia
3 var. elatior (Short
ragweed)
Amba5 | MPAS_AMBEL P02878 Pollen Allergen Amb a | Ambrosia artemisiifolia
5 var. elatior (Short
ragweed)
AmbpS5 | MPAS_AMBPS P43174 Pollen Allergen Ambp | Ambrosia psilostachya
S5-a [Precursor] (Western ragweed)
AmbpS5 | MP5B_AMBPS P43175 Pollen Allergen Ambp | Ambrosia psilostachya
5b [Precursor] (Western ragweed)
Ambt5 | MPT5 AMBTR P10414 Pollen Allergen Amb t 5 | Ambrosia trifida (Giant
[Precursor] ragweed)
Apigl = | MPAG_APIGR P49372 Major Allergen Apig 1 | Apium grayeolens
(Celery)
Apim1 | PA2 APIME P00630 Phospholipase A2 Apis mellifera
[Precursor] [Fragment] | (Honeybee)
Apim2 | HUGA_ APIME Q08169 Hyaluronoglucosamin- | Apis mellifera
idase [Precursor] (Honeybee)
Apim3 | MEL_APIME P01501 Melittin [Precursor] Apis mellifera
(Honeybee) Apis cerana
(Indian honeybee)
Arahl AH11 _ARAHY P43237 Allergen Ara h 1, Clone | Arachis hypogaea
P17 (Peanut)
Arahl AH12 ARAHY P43238 Allergen Ara h 1, Clone | Arachis hypogaea
P41b (Peanut)
Arat8 PRO1_ARATH Q42449 Profilin 1 Arabidopsis thaliana
(Mouse-ear cress)
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Al'l ergen Der m |
MVAL_DERPT P0817

pt er onysswoug/ogddouse-
Al'l ergen Der p 2 Dermat ophagoi des

m croceras (House-dust

6 Mj or

Mte Fecal

Der mat ophagoi des
[ Precursor dust mte) Der p 2 DER2_PERRBOR4B278 Mte
[ Precursor] pteronyssinus (House- dust

[ Fragnment] mte)
Alle

Der p 1
rgen Der p 1

mte) Der_p 3 DER3 DERPT P39675 Mte Allergen Der p 3 Dermatoph

D
~

[ Precur sprAlllefer onyBISHBROIHOPSeSWISSE i t €)Priogin Naie AMY | DERPT Jedfc274
Al pha- Anyl ase Der mat apliggoi dep  [PR@Dnerft] pteronyssinus |(House- dust mt
Der p 5 PERS_DERPT P 14004 M | achkdistii®&r] Der p 5 Der mat ofphagoi des
pteronyssigus (FORRKIG AYPREM [ £J4388T P G RibomiclhesiMitdgfite { AsplrbiBudYestBEEEN
Der p 6 Permatophagoi des [Fragment] ptarpRyssihus (Housg -Asgéll iudBuln@atger
7 DER7_DERPT P49273 Mte Allefgen Der P Der ma ophag0| de §Sm{0 QG HESE) |
pt er onyss (FORf —a § i
Dol i chov A%ﬂ a‘renarT :Yel ow hor net) PR 11 y@\é %&%{;%a)%
Phosphol ' TPrec it
(\Whi ![Oe- f ace’ F% n@?yﬂ(AgPng ,eg@f%r net ;Pr Lg]l\31 ﬁlﬁ%ﬁfgl D?%\é) éf% ;‘%ﬁ%ﬁm
Phosphol | pase AI 2 Dol i chovespul a rracul g rW‘? R e]1nace or gata
(Bal d- f aped—horrnet—bat—m2 HEA o111 Ull\.ﬁlgl uuuo |
Dol i chov a%ﬁ k qs/gp%gg?gtfa V\Wﬁ@g face ‘ﬁﬁ%@t‘}%?gd fa éé%ergl %m ﬁa
TECUrsor artorya
Betv 1 BV1A BETVE P15494 Major Pollen Allergen | Betula verrucosa (White
Betvl-a birch) (Betula pendula)
Betvl BVIC_BETVE P43176 Major Pollen Allergen | Betula verrucosa (White
Bet v 1-c birch) (Betula pendula)
Betv1 BV1D BETVE P43177 Major Pollen Allergen | Betula verrucosa (White
Bet v 1-d/h birch) (Betula pendula)
Betvl BVI1E BETVE P43178 Major Pollen Allergen | Betula verrucosa (White
Betv l-e birch) (Betula pendula)
Betv1 BVI1F_BETVE P43179 Major Pollen Allergen | Betula verrucosa (White
Bet v 1-f/i birch) (Betula pendula)
Betv1l BV1G BETVE P43180 Major Pollen Allergen | Betula verrucosa (White
Betv l-g birch) (Betula pendula)
Betvl BV1J_BETVE P43183 Major Pollen Allergen | Betula verrucosa (White
Bet v 1+ birch) (Betula pendula)
Betvl BVIK BETVE P43184 Major Pollen Allergen | Betula verrucosa (White
Betv 1-k birch) (Betula pendula)
Betv1 BVI1L BETVE P43185 Major Pollen Allergen | Betula verrucosa (White
Bet v 1-1 birch) (Betula pendula)
Betv1 BVIM BETVE P43186 Major Pollen Allergen | Betula verrucosa (White
Bet v 1-m/n birch) (Betula pendula)
Betv2 PROF-BETVE P25816 Profilin Betula verrucosa (White
birch) (Betula pendula)
Betv3 BTV3 BETVE P43187 Allergen Bet v 3 Betula verrucosa (White
birch) (Betula pendula)
Blag2 ASP2 BLAGE P54958 Aspartic Protease Bla g | Blattella germanica
2 [Precursor] (German cockroach)
Blag4 BLG4 BLAGE P54962 Allergen Bla g 4 Blattella germanica
[Precursor] [Fragment] | (German cockroach)
Blags GTS1_BLAGE 018598 Glutathione-S- Blattella germanica
transferase (German cockroach)
Blot12 | BT12 BLOTA Q17282 Allergen Blo t 12 Blomia tropicalis (Mite)
[Precursor]
Bosd2 ALL2 BOVIN Q28133 Allergen Bos d 2 Bos taurus (Bovine)
[Precursor]
Bosd 5 LACB_BOVIN P02754 Beta-lactoglobulin Bos taurus (Bovine)
[Precursor]
Braj1 ALL1_BRAJU P80207 Allergen Bra j 1-e, Brassica juncea (Leaf
Small and Large Chains | mustard) (Indian
mustard)
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-42 WD 02/ 088317 PCT/ US02/ 13527 Al'l ergen SW SS- PROT SW SS-
Entry PROT Accession No. Dol
[ Precursor] macul ata (Wite-face
m 5 VA53 DOLMA P10737 Venom Al |l ergen 5.02 Dol i chovespul a

Sour ce

5. 01 Dol i wbaressut a
hor net) Dol

Prot ei n Nane

m 5 VA52 DOLMA P10736 Venom Al | er gen
homraat)sot/Beskt- f aced

[ Precursor] [Fragment] macul ata (Wite-face hornet) (Bald-faced hornet)
Equ © 1 FLIL FRFSES ST RR OV pr ?WII%-QGE%EQLP&tén RS C0al T USSLl Se)
[ Precursor] qu F’l PRIGH6 nder maj or All enfgen Equus cabal l
(Horse) Equ c 2. 0101 [ agrre “IA]cceer:&lPN& 2 AL22_HORSE P81317 Dander Maj or
Al l ergen = T 2 T
EUN&_%URIQE%%E?SO‘A%{ t';@ ou er gen ?(gné) ?p@%é'%;%EL Ligd éﬂhfans
Fragnen (Hotses¢ Fel—g—1FBEAFECA P30438—vaj or A e
ol 1551 [ VBL 113 EAGE R VpBTITS o EC (R fon FOPHP L BELP )
Fel d 1 FELB—FEL P20420 !\vuj Al !_ngCI pr FESIL et 2
Pol ypept & Bhai Fﬁ_’( %’M\}F np p@g rm [ Pr el[éwp %léfg@eq:an&;il [—dléﬁlﬁ ??EE%}S? (P3844
I\/B.J or A Lergen I Eelis silvest s—catyus tide Chailn .2 (Cat)
[ Precurs bp]*ﬂ’ Ead MP{LU;(?&%B DCB\38F96%622 paYiat Pallsp Allgigen, (E&:ﬂ}%n”gﬁlaqu@?l as
(Baltic [cod) Gal d 1 10VO CH CK P01005 | RuebPrpplitcur $8ppbeea| us gal |
(Chi cken Gal 2 OVAL _CHILCKl P01012 Oval®8dPn Gallus nal | IIQ.((‘.hI (‘kpn) G
d 3 TRFE| €Mtk ROY783_GYRBE ansPEY n Gal || MayogRalien éllgw cK &ypinus betulus
Car b 1, Isoform (Hornbeam)
Chaol MPA1 _CHAOB Q96385 Major Pollen Allergen Chamaecyparis obtusa
Cha o 1 [Precursor] (Japanese cypress)
J Clah3 DHAL CLAHE P40108 Aldehyde Cladosporium herbarum
Dehydrogenase
Clah3 RLA3 CLAHE P42038 60S Acidic Ribosomal | Cladosporium herbarum
Protein P2
Clah4 HS70 CLAHE P40918 Heat Shock 70 KDa Cladosporium herbarum
Protein
Clah4 RIL.A4 CLAHE P42039 60S Acidic Ribosomal | Cladosporium herbarum
Protein P2
Clahs CLH5 CLAHE P42059 Minor Allergen Clah 5 | Cladosporium herbarum
Clah6 ENO CLAHE P42040 Enolase Cladosporium herbarum
Clah12 | RLA1 CLAHE P50344 60S Acidic Ribosomal | Cladosporium herbarum
Protein P1
Copc2 | THIO CAPCM
Coral MPAA CORAV | Q08407 Major Pollen Allergen Corylus avellana
Cor a 1, Isoforms 5, 6, (European hazel)
11and 16
Cupal MPA1_CUPAR Q9SCG9 Major Pollen Allergen | Cupressus arizonica
Cupal
Cryjl SBP_CRYJA P18632 Sugi Basic Protein Cryptomeria japonica
[Precursor] (Japanese cedar)
Cryj2 MPA2 CRYJA P43212 Possible Cryptomeria japonica
Polygalacturonase (Japanese cedar)
Cynd 12 | PROF_CYNDA 004725 Profilin Cynodon dactylon
(Bermuda grass)
Dacg2 | MPG2 DACGL Q41183 Pollen Allergen Dac g 2 | Dactylis glomerata
[Fragment] (Orchard grass)
(Cocksfoot grass)
Dauc 1 DAU1 DAUCA | 004298 Major Allergen Dau ¢ 1 | Daucus carota (Carrot)
Derf1 MMAL DERFA | P16311 Major Mite Fecal Dermatophagoides
Allergen Der f'1 farinae (House-dust
[Precursor] mite)
Derf2 DEF2_DERFA Q00855 Mite Allergen Der f2 Dermatophagoides
[Precursor] ferinae (House-dust

mite)
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[ Precursor] Gal d 4 LYC CH CK P00698 Lysozyme C [Precursor] Gallus gallus
(Chicken) Hel a 2 PROF_HELAN 081982 Profilin Helianthus annuus (Comron
sunf | owerwotiemsss11 REF HEVBR P15252 Rubber El ongati on HeveaTthrsaziiseensi s
(Para Factor Protein rubber tree) Hev b 5 HEV5 HEVBR (B9967 Maj or Latex
Al'l ergen Hevea brasiliensis (Para Hey b 5 rubber tree) Hol 11 MPH1 HOLLA

P43216. NAIRfr FATT EOWIRE PRUAN PO SWIst NG US Vel RhaneFOT TTT TPTetabssor ]

grass) Hpr v P 1p96% b pha-fanyl ase I nhi bitorl Hordeum vul gare

Brrﬁ -1 [pPrecursgr] (Barl ey) Reagigikd. PJun a 1 MPAI_JUNAS P81294 I\/aj or

Pol | en FeTOET TSITE arK SO N

a 3 PRR3 _PE]I\%S ng%% mﬁ‘oge 11551{‘57% Rel at %@gﬂé g{r]géglfgs he o gt ein

Precursof] white cedar) -43 WD 02/ 088317 2/ 13527 T’“l

SW SS- PROE—SW-S Prot-eq N e QUi ce— ROT—-Aceesst Bt L

LEP1 LEPDE h 38N L DR oy ge R‘Tq_iZE %%é ‘H\s"?[ P %I%‘ L% des

destructor (Storlage nite) Lo| p 1 I\/PLlJ 4946 PoI I é?{lnf\? sisfol p

1 Lol i untperenn Precursori{PerenniaH—rye—ass A VRE2 L O-PRP14947

Pol | en Al pérrfifen UgFF . DERFAg) Jmﬁ‘gpenne aMtPéﬁ%rﬁ?ﬂ g‘l’r r'yeg rl%%@ wﬁf‘%‘?l‘kﬁ

MPL3_LOLPR P14948 Pol len Allefgen Lol p |3 EEGPFF‘R% per enne ffrifé? gﬁ%’ﬁ%\fi‘ls"

ryegrass) Lol p |5 MPSA L QLPR 040240 Maj Pollen Allerger

Lol 5a [ PPeciirs o YMATe DERNG| | P84 ass) | Maior Mits Frgabg |l ﬂ?ﬂ@m@% or

Pol I en All ergen |Lol i um perenne Lol p 5b |[4Hegndism l (Per g PfaFer‘F%@O‘ér“@éi}lSt

Mal d 1 MAL1 MALIDO P43211 Nhjor Allergen [Begment] Mal us dométdica (Apple)

(Mal us Derpl MMAL_DERPT | P08176 Major Mite Fecal Dermatophagoides’
Allergen Derp 1 pteronyssinus (House-
[Precursor] dust mite)

Derp2 DER2_DERPT P49278 Mite Allergen Der p 2 Dermatophagoides
[Precursor] pteronyssinus (House-
dust mite)

Derp 3 DER3 DERPT P39675 Mite Allergen Der p 3 Dermatophagoides

[Precursor] pteronyssinus (House-
dust mite)

Derp 4 AMY _DERPT P49274 Alpha-Amylase Dermatophagoides

[Fragment] pteronyssinus (House-
dust mite)

Derp 5 DER5_DERPT P14004 Mite Allergen Derp 5 Dermatophagoides
pteronyssinus (House-
dust mite)

Derp6 DER6_DERPT P49277 Mite Allergen Der p 6 Dermatophagoides

[Fragment] pteronyssinus (House-
dust mite)

Derp7 DER7_DERPT P49273 Mite Allergen Der p 7 Dermatophagoides

[Precursor] pteronyssinus (House-
dust mite)

Dola$ VA5 DOLAR Q05108 Venom Allergen 5 Dolichovespula arenaria
(Yellow homet)

Dolm1 | PAl1l DOLMA Q06478 Phospholipase Al 1 Dolichovespula

[Precursor] [Fragment] | maculata (White-face
hornet) (Bald-faced
hornet)

Dolm1 | PA12 DOLMA P53357 Phospholipase A1 2 Dolichovespula
maculata (White-face
hornet) (Bald-faced
hornet)

Dolm2 | HUGA_DOLMA | P49371 Hyaluronoglucosaminid | Dolichovespula

ase maculata (White-face
hornet) (Bald-faced
hornet)
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sylvestris) Mer a 1 PROF_MERAN 049894 Proflin Mercurialis annua

ner cury)

(G easybawb 02/0883mp)
Protein 6 Mus nuscul us (Muse)

Mete |

(Annual

TPM _METEN Q25456 Troporry05| n Met apenaeus ensi s

[ Precursor]

Myr

Q07932

Maj or Allergen Myr p 1 Myrnecia pilosula [Precursor] (Bulldog ant)

(Sand shrinp) Mus in 1 MJP6_MOUSE PORT6ASMEase7 Uri nary
p 1 MYRL_MYRPI

(Austral Me}gémerSW@SQ-PRW P 2swirss. MYRPT gdffiptamie | €r gen MyrsoRree
Myr meci aj pi | osulfa [Prlgelgl,ysor] (Bypiggpg gnt) (Australian{junper ant) Oefe
1 ALL1_Q EEU P19963 Maj or Pol | gpcefidieiiglqn O ea europaea (Common ol ive) d e
e 4 ALL4 ] AteT aeq |
[ Fragment s F z t(;g W 36 %{égj‘? bé?ﬁé(bzupepg%l égs iz se
d ea eur Bpaea [ICU-ZN] [Fragnent] (Conmm Ae e ’E}i)é}_‘ 1430
Juily 2
Poll en All ergen O ee’ O ea europaea [Fragrrent] (Oommn %PI v y s 1
NPOl_CRY O40638vRi-or “ge.. YZ& v “er.leu A
[ Precur sp Jﬁfl\féér UV‘%W% UPQZ%‘EN Pro[ DR Al é L fi ?ogl'olv
j udai ca | Li pi d- Transfer Protejn [Fragnert rec‘gﬁﬁr- ?& 2 é %Ce
Pr obabl e Nonspeci fic Parietarfa judaica| Lipid-Transfer B 811“8 d-faced
[ Pr ecur so4 Pari i 1 NL13 PARIU mggg5 Probabl-e I\Inncnnr-l f
Pari et ar Ejl‘h?jbl caAUH-ﬁ(H{-Sﬁ' ankR&18Pr ot ei Nﬂ!oﬁffﬂﬂeé%fﬁr%ﬁ]l ansma@w Glonss) 7
PCT/ US02/.13527 Al | er gen SW SS- PROT_SW S3Prepirstrhi n Name $Source  Entry PRAT
Equc2 AL21 HORSE P81216 Dander major Allergen | Equus caballus (Horse)
Equc 2.0101
[Fragment]
Equc2 AL22 HORSE Pg1217 Dander Major Allergen | Equus caballus (Horse)
Equc2.0102
| [Fragment]
Eurm1 EUM1_EURMA | P25780 Mite Group I Allergen | Euroglyphus maynei
. Eur m [ [Fragment] (House-dust mite)
Feld1 FELA FELCA P30438 Major Allergen I Felis silvestris catus
Polypeptide Chain 1 (Cat)
Major Form [Precursor]
Feld 1 FELB FELCA P30439 Major Allergen I Felis silvestris catus
Polypeptide Chain 1 (Cat)
Minor Form [Precursor]
Feld 1 FEL2 FELCA P30440 Major Allergen I Felis silvestris catus
Polypeptide Chain 2 (Cat)
[Precursor]
Gadcl PRVB_GADCA | P02622 Parvalbumin Beta Gadus callarias (Baltic
cod)
Gald1 IOVO_CHICK P01005 Ovomucoid [Precursor] | Gallus gallus (Chicken)
Gald2 OVAL CHICK P01012 Ovalbumin Gallus gallus (Chicken)
Gald3 TRFE CHICK P02789 Ovotransferrin Gallus gallus (Chicken)
[Precursor]
Gald 4 LYC CHICK P00698 Lysozyme C [Precursor] | Gallus gallus (Chicken)
Hela?2 PROF_HELAN 081982 Profilin Helianthus annuus
(Common sunflower)
Hevb 1 REF_HEVBR P15252 Rubber Elongation Hevea brasiliensis (Para
Factor Protein rubber tree)
Hevb5 HEV5_HEVBR Q39967 Major Latex Allergen Hevea brasiliensis (Para
Hevb5 rubber tree)
Holl1 MPH1 HOLLA P43216 Major Pollen Allergen | Holcul lanatus (Velvet
Holl1 [Precursor] grass)
Horv1 TAA1 HORVU P16968 Alpha-amylase Inhibitor | Hordeum vulgare
Bmai-1 [Precursor] (Barley)
[Fragment]
Junal MPA1_JUNAS P81294 Major Pollen Allergen | Juniperus ashei (Ozark
Jun a 1 [Precursor] white cedar)
Jun a3 PRR3 JUNAS P81295 Pathogenesis-Related Juniperus ashei (Ozark
Protein [Precursor] white cedar)
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Accession No. Par |
Pari etariajudai ca Lipid-Transfer

Par |

2 NL21 PARJU P55958 Probabl e Nonspecific
Protein 2 [Precursor]

004403 PrwbakiosssNonspeci fic Parietaria judaica Lipid-TramrsrasoPiseei n 2

[ Precursor]

Pha a 1 MPAl_PHAAQ Q41260 Maj or

Pol I en All ergen Phal aris

2 NL22_PARJU

aquatica Pha a 1 [Precursor] Pha a 5 MP51_PHAAQ P56164 Maj or Pol | en
Al'l ergen T} SWRSIAROTF_Sveisk. [ FI CCURAIEh N 2 9 WPS2_ERAE0 PSOT
Maj or Polfl en Al grgengbhal arig a ica | Pha a 5.2 [Precursor] Pha a 5
MP53_PHAAQ P56166 Maj or Pol | en JAl.L&hg®e. Phal ar| S aquatic Pha a 5 3
[ Pr ecurscﬁ—lgl'i'aﬂ ITP 3 W VH 31 A f&d&
aquati ca IIsﬁa a b. g [-F—Lr%aigggrrent hi“p 1 MP g"? é&?ﬁqg Po ﬁp h
p 1 Phleym pratense Pr ecursor] ( Comon uf"fm Phl p 2 E‘I%QEFMS
Pol | en Al{-ergen etHh-pratense or+-—Cop TI Hoth Pht
5 MP5A PHL 119}{8 0‘9%)? LELGF?E | &888 pri b2 © ':H‘Blrpa e Oélu : !‘éf’gggnt;
(Conmon  tliethy) [ Phl—p-5 |\/Dl:|:z DHLPRJ\%QOSE’T%‘RISW Zrau
prat ense | =hp [ZPr (EWISZQ{“?L?%OHTFEM?‘VHN hy
P43215 Pallen Allergen Phl npn 6 Phleum pratense adali
tinot hy) | Iohp3p 1 MBRGORPR PR| 3499 Prof??li Aellemnéalfﬁ %)r 3l e(%‘?nmn
timothy) _Phi p 11 PRO? PH PR|024650 Profilin 2/4 Phl eum [Pgeanaayesrasy 0
timothy) |Belpp 11 MAR@RLOEPRR Q249240 Pr of | Maivr Boliusl Adieraepr alt kakive pefegatmon
timothy) [Poa p 9|MP91_ POAPR P22284 Pol | enlalin sl8eepurktsty 31| Pergnplayesrass)s
( Kent ucky Lol PsecudstsiB] LOLBRgr qlwp237Poa p| BlajPdalldR@ARRR2 2B tiuRgleleane
Al l ergen |Kbg 41 Poa pratensis |(Kentucky | Lolp 5b [Precursor] (Perennial ryegrass)
Mald1 MAL1_MALDO | P43211 Major Allergen Mal d 1 | Malus domestica
(Apple) (Malus
sylvestris)
Mera 1 PROF MERAN 049894 Profilin Mercurialis annua
(Annual mercury)
Mete 1 TPM1 _METEN Q25456 Tropomyosin Metapenaeus ensis
(Greasyback shrimp)
(Sand shrimp)
Musm1 | MUP6_MOUSE P02762 Major Urinary Protein 6 | Mus musculus (Mouse)
[Precursor]
Myrp1 MYR1_MYRPI Q07932 Major Allergen Myrp 1 | Myrmecia pilosula
[Precursor] (Bulldog ant)
(Australian jumper ant)
Myrp2 | MYR2 MYRPI Q26464 Allergen Myr p 2 Myrmecia pilosula
[Precursor] (Bulldog ant)
(Australian jumper ant)
Oleel ALL1 _OLEEU P19963 Major Pollen Allergen | Olea europaea
(Common olive)
Olee4 ALL4 OLEEU P80741 Major Pollen Allergen | Olea europaea
Ole e 4 [Fragments] (Common olive)
Olee 5 SODC_OLEEU P80740 Superoxide Dismutase Olea europaea
[CU-ZN] [Fragment] (Common olive)
Olee7 ALL7 OLEEU P81430 Pollen Allergen Ole e 7 | Olea europaea
[Fragment] (Common olive)
Orys 1 MPO1_ORYSA Q40638 Major Pollen Allergen | Oryza sativa (Rice)
Ory s 1 [Precursor]
Parj 1 NL11_PARJU P43217 Probable Nonspecific Parietaria judaica
Lipid-Transfer Protein
[Fragment]
Parj1 NL12_PARJU 004404 Probable Nonspecific Parietaria judaica
Lipid-Transfer Protein 1
[Precursor]
Parj1 NL13_PARJU Q40905 Probable Nonspecific Parietaria judaica
Lipid-Transfer Protein 1
[Precursor]
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[ Precursor]

bl uegr ass)

Poa pratensis (Kentucky
Venom Al | wogens$31Pol i stes annul ari s

paper wasp) Pol

[ Precursor]

bl uegrass) Pol

Poa p 9 MP93_PQOAPR P22286 Pol |l en All ergen Kbg 60
a 5 VA5_POLAN Q5109
[ Precursor] [ FragnmentCT(iRapess2znasp)
Pol d 5 VA5 _POLDO P81656 Venom Al |l ergen 5 Polistes dom nul us

( Eur opean

e 5 VA5 POLEX P35759 Venom Al l ergen 5 Polistes excl amans

(Paper wamrg%gl TSWISEAPREILFU PSWwigdl Vadnom ¥ibotedi Semed PQl | St essdud&cat us
(Paper pasp) Hru a gndfRUL PRUAYRA249 Major Allergen Bru a 1 Prunus
avium (Cherry) -[45 WO 02/ 0883 L4 R6:k4d99/ 13527 Al | ergen |SW SS- PROT SW SS
Protein Sour AR 551 VOF nggg VB] Of
Uinary Pro (%i n I%gj?;tlug norveg \%%5’38‘ Rat ) Iﬂgﬁbleﬁsﬁgzlif@l aﬁﬁg({gcclall N
P35775 Venom Al llergen |1 nopsi s inviigh 2%9 F recurgor] inported fire
ant) Sol (53 YASSEHFGRIS 778 Men Alet St A L-W
[ rrpZ)r ted ?allrr]g anM;FAlﬁ?g 6%%9?N PSE%?HM\#%OHSP Iuép e ?aﬁj‘%/argtﬁlerllopsi S
I nvicta Red | nported fire ant) Sol 2 g 26‘ VenomAI | er gen
Sol enops htleri—(Plack— tod firld regw'sqr Sel—+ ° YAZ-SOLRI—P35770—
Venom Al E]? 1; 1%@;&%@ s {ﬁ Heri Eﬁ; lle'ﬂﬁyP’iggr&i fli ﬁ@arl%%%?tlc@’es c'b
VA51 VESER DQI;? 1 Venom Allergen 5 01 Vespa A BISEYIsQrE, | opean—hornet)} Ves
c 5 VA52| ViescR HIMYBRPUSHEIn Al TGen 5. d2Veskplier Adlpigen ( EhPBpEMUHERnet )
Ves f 5 VA5 _VESEL P35783 Venom Al | er gen |Fad PS¢ apill osa  ( Yel | ow
j acket) W MP52 PHAAQ P56165 Major Pollen Allergen = | Phalaris aquatica
Pha a 5.2 [Precursor]
Phaa$ MP53_PHAAQ P56166 Major Pollen Allergen | Phalaris aquatica
Pha a 5.3 [Precursor]
Phaas MP54 PHAAQ P56167 Major Pollen Allergen | Phalaris aquatica
Pha a 5.4 [Fragment]
Phip1 MPP1_PHLPR P43213 Pollen Allergen Phlp 1 | Phleum pratense
[Precursor] (Common timothy)
Phlp2 MPP2_PHLPR P43214 Pollen Allergen Phl p 2 | Phleum pratense
[Precursor] (Common timothy)
Phip 5 MP5A_PHLPR Q40962 Pollen Allergen Phl p 5a | Phleum pratense
[Fragment] (Common timothy)
Phlp 5 MP5B_PHLPR Q40963 Pollen Allergen Phl p Phleum pratense
5b [Precursor] (Common timothy)
[Fragment]
Phlp 6 MPP6_PHILPR P43215 Pollen Allergen Phl p 6 | Phleum pratense
[Precursor] (Common timothy)
Phlp 11 | PRO1_PHLPR P35079 Profilin 1 Phleum pratense
(Common timothy)
Phlp 11 | PRO2_PHLPR 024650 Profilin 2/4 Phleum pratense
(Common timothy)
Phlp 11 | PRO3_PHLPR 024282 Profilin 3 Phleum pratense
(Common timothy)
Poap9 MP91_POAPR P22284 Pollen Allergen Kbg 31 | Poa pratensis (Kentucky
[Precursor] bluegrass)
Poap9 MP92_POAPR P22285 Pollen Allergen Kbg 41 | Poa pratensis (Kentucky
[Precursor] bluegrass)
Poap9 MP93_POAPR P22286 Pollen Allergen Kbg 60 | Poa pratensis (Kentucky
[Precursor] bluegrass)
Pola5s VA5 _POLAN Q05109 Venom Allergen 5 Polistes annularis
[Precursor] [Fragment] | (Paper wasp)
Pold5 VA5 _POLDO P81656 Venom Allergen 5 Polistes dominulus
(European paper wasp)
Pole 5 VA5 POLEX P35759 Venom Allergen 5 Polistes exclamans
(Paper wasp)
Pol 5 VAS5_POLFU P35780 Venom Allergen 5 Polistes fuscatus (Paper
wasp)
Prual PRU1 PRUAV 024248 Major Allergen Prua 1 | Prunus avium (Cherry)
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Ves g 5 VA5 VESGE P35784 Venom Al l ergen 5 Vespul a germani ca
Ves m1 PAl VESMC P51528 Phosphol i pase Al Vespul a
(Wasp) Ves m5 VA5 VESMITSP3E860 Venom

j acket) (Wasp)
macul i fr owe oglassstier n yel | ow j acket)
Al'l ergen 5 Vespul a maculifrons

(Eastern

yel | ow j acket)

(Yell ow

(Wasp) Ves p 5

VA5 _VESPE P35785 Venom Al l ergen 5 Vespul a pensylvanica (Wstern vellow
j acket) | AMaegeh [VeSWISSPROT VESSOVESS- 78 Verkrotefh Nemgen § Vespueaarequanosh
(Sout herp yel l oy | adkety (VaFp) P¥e3TV é PA1 VESVU P49369 Phosphol i pase A
Vespul a pulgarig [Precursor]| A¥ekdigwNp.gcket) (Wasp) Vegd v 2 HUGA VESVU
P49370 Hyrhiyf PNAANIUPORAM NI d V@Rl a Vul|adsbSUASRy Profid OWHaﬁﬁ'é‘r%\)eg{cW@m)
Ves v 5 VAS_VESVU Q05110 Venom Al | ergen \gpNesiya vul garils [ Precursor]
(el | ow [GGHETY ((PRSWGIYRS VI B33yAb_VESYIydnda Mier MRmOMT A ISBTeHETl: s Bl
vidua (Yellow jlacket) (Wasp)|Vesp m S VAP 81657 YenomeAld&f@en S
Vespa mapdgrizm T ZE T VPZI VAl tPoiiET & am
1 Zga mayg&(llélai ze‘{A@g% 02/ 05385‘32 PCT/ LYS%Q n ot h1% élﬁs ngd‘ffrg)gggeg
t he am npgactd—s the rrel Rypeptizge—of;the 31 O S
defi ned S@ﬁ 4r ef ;\?Ié?cgdit o an ufng%'t [ gg %éeﬁaﬁ‘é&nnér .engéarrpl pSlS mvm a gen
sequencep—are— abl-e2—helow ons—of—the—ay Jmp‘(?.tefl A o :i
in Tabl 659 ?rr Wég—%ﬁiabl e ?%Js‘r'ﬁ%se i nuY mf‘ﬁ?ﬁ?ﬁﬁpol yr P%Pé m@ﬁ%r ein
the portjon retgins at 5 |east one aut ognti gen epitope, e
abili ty ro—speci ficall \/ bi-nd aut oantli hnrl\/ a4 autor nfna?. \vle F-cel |
recept or | SHaP exa\%i‘é OLidef ul B’t?ﬁ?? ons qfVeRE AMisrasppile sdiSalendsis nchteri
aut oanti gens nyedlin-basic-protein (anind acids 83-99), préPleHiprHehist ei n
(amno acids 139-15 1) and nyelin oliggdendrocyte gl vr‘nfnaﬁ‘ﬁ)an (am no
aci ds 92\ Y& 5 ar &V ANOMESCRher EP3X7RE por t|i GmemrAdlesgen Sdtl | ¢ dspagambro (Buropean
aut oantigenic egitope, 10 hornet)
Vesc 5 VA52_VESCR P35782 Venom Allergen 5.02 Vespa crabro (European
hornet)
Ves f5 VA5 VESFL P35783 Venom Allergen 5 Vespula flavopilosa
(Yellow jacket) (Wasp)
Ves g5 VA5 _VESGE P35784 Venom Allergen 5 Vespula germanica
(Yellow jacket) (Wasp)
Vesm1l |PAl VESMC P51528 Phospholipase Al Vespula maculifrons
(Eastern yellow jacket)
(Wasp)
VesmS5 | VA5 VESMC P35760 Venom Allergen 5 Vespula maculifrons
(Eastern yellow jacket)
(Wasp)
Vesp 5 VAS5_VESPE P35785 Venom Allergen 5 Vespula pensylvanica
(Western yellow jacket)
(Wasp)
Vess 5 VAS5_VESSQ P35786 Venom Allergen 5 Vespula squamosa
(Southern yellow
jacket) (Wasp)
Ves vl PA1_VESVU P49369 Phospholipase Al Vespula vulgaris
[Precursor] (Yellow jacket) (Wasp)
Vesv2 HUGA_VESVU | P49370 Hyaluronoglucosaminid | Vespula vulgaris
ase (Yellow jacket) (Wasp)
Ves v 5 VA5 VESVU Q05110 Venom Allergen 5 Vespula vulgaris
[Precursor] (Yellow jacket) (Wasp)
Vesvi5 | VA5 VESVI P35787 Venom Allergen 5 Vespula vidua (Yellow
jacket) (Wasp)
Vespm35 | VA5 VESMA | P81657 Venom Allergen 5 Vespa mandarinia
(Hornet)
Zeam1 | MPZ1 MAIZE Q07154 Pollen Allergen Zeam 1 | Zea mays (Maize)
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TABLE 2 Auto-antigen Autoi mmune Reference and/or GenBank Accession

Di sease(s) No. acetylcholine receptor (AChR) nyasthenia gravis Patrick and
Li ndst r orgvOSeiogssee 180: 871-872 (1973); Lindstromet al., NRearushogs226: 1054-
1059 (1976); Protti et al., bnmunol. Today, 15(1):41-42 (1994); Q4844
P02708; ACHUAI ; AAD14247 gravin Nauert et al., Curr. Biol., 7(1):52-62
(1997); Q029521 AEEGRirhbith,thé GaRERId Sthuésrd o the@ecdild polRYIiA 60 e
43:1581-1585 (1993); Yamanoto et al., Arch. Neurol., 58pG : 869- 870

(2001) ; AABE®NIOolnetle dnddfingd ithgeferrace tb amatedntisEa sesrengea SiMaBIRIes ORosenf el d

t al., Ann. |, 33(1): -12 ' nnel d 1993),. A48895
O nyel | nouaRTHEE s ERtet i Hated € Lir BUPE TARRER o BBt hkkin
Acad. Sci . Th#e2 atdvBEd suitdBR33r 8 iaRhd RRRNDS 130&5in[ th9B&kion retains at

T 1 é?@des
Wicherpfennig et al., J.. din. Invest., 1%)0 5):1114-1122 [1997] ;.
Crit 6hfi el tasstonalautoastgasrapiops 3nd ta@ing the3bility GopecifiRaltkbind thesjutoantihpdy or
Neurol ., 39(1):46- 56 [1996]; XP 040888; AAH08749; .P02686. pr ot eoli pid
protein (P ?%eaﬁﬁfﬁ'ﬁ%rfce&blﬁ;@ef%@p pPSESH@OBIP®S pY -ef@%%@%l ﬁcﬁfr%mhyel in
ol i godendr 9ay4:8; Xhs B§31§93asi&*)ﬁb@&ﬂ(£ﬁi%b @ciﬁg/@)%),m&iﬂi@@r&eih fmfho acids
aR-crystallin Van Noort et al., Nature 375:798 (1995); Van echel et al.,
J. | mi unol39-13H52nd 20y<li3 Bligodg@ecyteRiytopBtemdhmimoas sis H2alt () atyl knowms wheien
Latov, Ann, Neurol., %é&iuagtpl 1%: SéZ- S42.O%|\/AG), Po gl ycoprotein and
(1995); G HEPRFIGes Sgfeingpt Igast gaeautoapfgensq epitopRpr2 323 (1994) : Rose and
MacKgy (Eds.), The Autoi mmune Diseases, Third Edition, Acadenic Press, p.
586- 602 [1998]; XP 012878; P20916 2',3'-cyclic nucleotide 3'- P09543;

JC1517 TABLE 2
Auto-antigen Autoimmune Reference and/or GenBank Accession
Disease(s) No.
acetylcholine receptor (AChR) | myasthenia gravis Patrick and Lindstrom, Science 180:871-872
(1973); Lindstrom et al., Neurology 26:1054-
1059 (1976); Protti et al., [mmunol. Today,
15(1):41-42 (1994); Q04844; P02708;
. ACHUA1; AAD14247
gravin Navert et al., Curr. Biol., 7(1):52-62 (1997);
Q02952; AAB58938
titin (connectin) Gautel et al., Neurology 43:1581-1585
(1993); Yamamoto et al., Arch. Neurol.,
58(6):869-870 (2001); AAB28119
neuronal voltage-gated Lambert-Eaton myasthenic Rosenfeld et al., Ann. Neurol., 33(1):113-120
calcium channel syndrome (1993); A48895
CNS myelin-basic-protein multiple sclerosis Warren et al., Proc. Natl. Acad. Sci. USA
(MBP), MBPg;. g5 epitope 92:11061-11065 [1995]; Wucherpfennig et
al., J. Clin. Invest., 100(5):1114-1122 [1997];
Critchfield et al., Science 263:1139-1143
[1994]; Racke et al., Ann. Neurol., 39(1).46-
56 [1996]; XP 040888; AAH08749; P02686
proteolipid protein (PLP), XP_010407
PLP39.151 epitope
PLP 178-191 epitope
myelin oligodendrocyte XP 041592
glycoprotein (MOG),
MOGQZ.]OG epitope
af-crystallin Van Noort ef al., Nature 375:798 (1995); Van
Sechel et al., J. Immunol., 162:129-135
(1999); CYHUAB
myelin-associated glycoprotein Latov, Ann. Neurol., 37(Suppl. 1):332-S42
(MAG), Po glycoprotein and (1995); Griffin, Prog. Brain Res., 101:313-
PMP22 323 (1994); Rose and MacKay (Eds.), The
Autoimmune Diseases, Third Edition,
Academic Press, p. 586-602 [1998];
XP_012878; P20916
2',3'-cyclic nucleotide 3'- P09543; IC1517
phosphohydrolase (CNPase)
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phosphohydr ol ase (CNPase) -47 WO 02/088317 PCT/US02/ 13527 Auto-antigen

Aut oi nmune Reference and/ or GenBank Accession Disease(s) No. glutamc acid
decar boxyWwese/ssgpe-| (i nsulin dependent) Yoon et al., Sci@wrasa8f3is2183-1187
[1999]; (GAD), and various isoforns diabetes nellitus, also Stiff-Mn
Nepomet_al., Proc. Natl. Acad. Sci. USA (e.q.., 65 and 67 kDa isoforpns)

Syndr one
di seaseqg

( GADAusdrthtigbler 98
(GAD) Med., 240: 21

(4) . 1 7&aoihihine 2001]]
9- 277 [Di8@6d) B41935,

Redoranarand/od GehBaidt Accession
A41292; PI18&88; (05329

i nsulin
D abet es
Di abet eg
J. | mmun
DNA Cel |

ikcidAboarboxydkd! I €
(42D 22rardot®Roforfrt 99
(44.; 68dd¢ 8Da (HHHR) ;
ol ., 152:3183-3187
Biol., 13:505- ter

and Hutt
col | age

omuliny. Biol. Chem,
rheumat oi d arthrit
and Terato et al

(1994);
hunan c4g
scl-70 gri
al., J Bi
(1979);
(a/ (i) N
XP 00864
| munol .
Arnett €
anti gen/

Nat ur e QQ%

(1983) ;

F%FPA

ﬁﬁ EE

By
; 25%: 105

pl

10
%&

o

§ﬂ¢29 64

in.

PEd (msul ERoABend 03 1
3jab&ie¢k nieMitus,silse BtifEBlad
SytdyenggGAR) pHosphat a
diseds¢s (G@AR) gen-2 (I A-
med 1CA512 514 1994)

Y& 914l Sorsé-aB01188-1 887 [1999];
ANdpbig edyl., PRad Vil @badalci. USA
SE8(4)il kas-176d [001 Rabhmerle V. Iadkrs,
2Meda 2456250 2IDUY96]; Ba P35t A44192;
Hﬁ&?ﬁi@%j@%— 2(3) Wasneier

271:18161-18170 (1
is Cook et al., J. R

oene o €0 DoB Meg pu12f-1031
rh peqtano ety ; Biqlm s 4211992-1209

: 1AQL1 500 (1000)

Arthritis
; XP_042961 (HC 39 1
e-1 scleroderma (sys
14- various connectipy
jce 231:737- 740 (198
Exp | nmunol . 7

Rheumat ol .4

b1

é%@éll
Lan et a?}%%) Il Bzo ,
%ue dlseases

o
4t(é g"“_' t OPRSAST t
617%31 E 9 932

(
Arthritis Rh

m-—naaeil—aal e

t aI

Qﬁﬁiﬁﬁ*ggﬁﬁﬁﬁ* 2880,
102(2) : 354- 359

ﬁg§§ﬁ¥%@ﬂﬂﬁ.’”y”°

sti dyf
Bpl30RAPS'

B R0 T agen
XP 037912 fi

eum, 39:151-160 prp

Heuly,
1995 ;

FEILE: £l ﬁheumatb-l' b1 186X
b$19d45 @ﬁd Teratd Bais mhilltzs nucl ear
IRIRaidl$ mﬂb&’)soé 01969) Jo-1

|tis, der mat onyosi ti
| -t RNA synthetase in

|u DUI 1IDL CI T,
tersi 1al Iung di sease,

e's din. Neurol.

P40189; BAA78112

BartiTTe
scl-70 antigen/topoisomerase-I

fibrillarin, U3-small nuclear

scleroderma (systemic sclerosis),
various connective tissue diseases

Douvas et al., J. Biol. Chem., 254:10514-
10522 (1979); Shero et al., Science 231:737-
740 (1986); P11387

topoisomerase I (o/f) Meliconi ef al., Clin. Exp. Immunol.,
. 76(2):184-189(1989); XP_008649;
NP_001059; Q02880
type I collagen Riente et al, Clin. Exp. Immunol,

102(2):354-359 (1995); XP 037912

Armett et al., Arthritis Rheum., 39:151-160
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Jo-1 antigen / aminoacyl polymyositis, dermatomyositis, Mathews and Bernstein, Nature 304:177-179
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PL-7 antigen / threonyl tRNA | Raynaud’s phenomenon, also 2:599-616 (1993); Targoff, J. Immunol.,
synthetase scleroderma (PM-scl) 144(5):1737-1743 (1990); Targoff, J. Invest.

Dermatol., 100:1168-123S (1995); Rider and
Miller, Clin. Diag. Lab. Immunol., 2:1-9

EJ antigen / glycyl-tRNA (1995); Targoff, J. Invest. Dermatol.,
synthetase 100:116S-123S (1995); von Muhlen and Tan,
OJ antigen / NJ antigen Semin. Arthritis Rheum., 24:323-358 (1995);
isoleucyl-tRNA synthetase Targoff et al., J. Clin. Invest., 84:162-172
signal recognition particle (1989)

(SRP)

Mi-2 helicase

type IV collagen o3 chain

Goodpasture syndrome

Hellmark et al., Kidney Int., 46:823-829

(1994); Q01955
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Interne., 142:592-600 (1991); AAB87094;
U01882; P10155

La (SS-B) antigen

Sjogren’s syndrome, neonatal
Iupus syndrome, systemic lupus
erythematosis

Manoussakis et al., Scan. J. Rheumatol.,
61:89-92 (1986); Harley et al., Arthritis
Rheum., 29:196-206 (1986); Slobbe et al.,
Ann. Med. Interne., 142:592-600 (1991);
P05455

proteinase-3 (serine
proteinase) / cytoplasmic
neutrophil antigen (cANCA) /
myeloblastin

Wegener’s granulomatosis,
systemic vasculitis, microscopic
polyangiitis, idiopathic crescentic
glomerulonephritis, Churg-
Strauss syndrome, polyarteritis
nodosa

Ledemann et al., J. Exp. Med., 171:357-362
(1990); Jenne et al., Nature 346:520 (1990);
Gupta et al., Blood 76:2162 (1990); P24158

myeloperoxidase / nuclear or
perinuclear neutrophil antigen

systemic lupus erythrematosus /
antiphospholipid syndrome

Lee et al., Clin. Exp. Immunol., 79:41-46
(1990); Cohen Tervaert et al., Arthr. Rheum.,

(pPANCA) (APS) / thrombocytopenia / 33:1264-1272 (1990); Gueirard et al., J.
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B,-glycoprotein-1 (aka
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cardiolipin,
phosphatidylcholine, and
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McNeil et al., Proc. Natl. Acad. Sci. USA
87:4120-4124 (1990)

gastritis/type A chronic atrophic
gastritis/pernicious anaemia

Alarcon-Segovia and Cabral, Lupus 5:364-367
(1996); and Alarcén-Segovia and Cabral, J.
Rheumatol., 23:1319-1322 (1996)
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autoimmune gastritis, type A
chronic atrophic gastritis,
pernicious anaemia

Karlsson et al., J. Clin. Invest., 81(2):475-479
(1988); Burman ef al., Gastroenterology
96(6):1434-1438 (1989); Toh et al., Proc.
Natl. Acad. Sci. USA 87(16):6418-6422
(1990)

thyroglobulin (TG), TG1149-1250

Hashimoto’s thyroidosis, primary
myxedema, subacute thyroiditis
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proteins CENP-A, B, Cand F

systemic sclerosis
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autoimmune dermatological
disorders, and other diseases

Andrade et al., J. Exp. Med., 173(6):1407-
1419 (1991); Muro, J. Dermatol. Sci.,
25(3):171-178 (2001); S50113

HMG proteins
HMG-1
HMG-2
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systemic lupus erythematosus,
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Bustin et al., Science 215(4537):1245-1247
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et al., Gut 44(6):867-873 (1999); Ayer et al.,
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-50-




nyxedeng,
., 22:315-319 (1992);
80: 977- 9880 00 H3D)
Ref erence and/ or
McLachl an and Rapoport,

| mmunol

(1992);
Tonacch
t hyr oi d}
MG egof
hyper act
thyroid
al., N
di sease
Koul u et
| nmunol

10( 4) : 255
86: 10881 1194

Der nat o
J. din
Gammmon

pyruvat g
138: 3525z 3%
(1987);

23: 436-
9: 63-68
(1988);
(2000);

174: 226¢

subacute thyroiditis 105:491-498 (1987);

Prentice et al.,

GenBank Accession D seases No.
Endocr .

Rev., TP0590-

Henry at al., Eur. J.

J. din. Endocrinol.
t hyroi d peroxi dase (TPO);
675 and TP0651a50 13: 192-206

Met ab. |
-49 WD 02/ 088317 PCT/ US02/ 13527 Aut o- @atriugezr13Azt oi nirune

M Lactiltéanéigeds Rapo
bra et al., Eur. J

port,  @lutditmminap .
Endocr i Mease(s) 132: 53

| mmy

| NRkferentd 2aROO6 &Eank W8Eion
61 (1995)  No.

Bh hd¥ienaqhAopgo)nor mon
andEndocr. Rev. r

DMR-PXSatdyifc sﬁaﬁit( 19
tis desnosonal pr
Engl. Jour. Med.

5 635 (1989L Amacu

syt serosl] sSRRABE ik
P 6oBleRitods Bite®, al so
D donndctiveriedng @i@hsay, t hy
hiemnanyoisgtogers bl
B2idea$81- desnogl ei n-
et al Cell 67:869

N Wakt8 %o € Q3 Shixp. R RAIYE T 6:860
Ber nen); . ABhord ¥EJEBTH, Chem.,

f aardsﬂameaseamiﬂasmeﬁﬁiﬂu&]a,

I| Skie Ren Giodheg OV d i@, 35C01HaAN e
J_ (H09); Stdher ol.c GinaFroligunol.,

—r

N@R-90/UBRExp.  Med.
, 136 1227- 1230_(

ofgrati ]Qﬁm%ﬁlso
am@“%% Yype xvi

20 /D_DI\I"‘ILIH

sy$tgic 0Gis 1518 (198
1986); Cozzani et aI

“SSWEOT@QO
EﬂdPE‘af 3%nd 99: 243

444 (1996);

pr{Z‘ﬁ?sl

ntl?jns” I’yPll) rPL ary c

TSP o,

rrhosis, Gershwin e

{

DR:33 FInRNBE{Y dT OUEMa
thekl et al., Hep

Surh et

;ﬁe&&m?d EnidsPDC)_aut
tol ogy (Baltinore),
al ., Hepatol ogy ni

(72

Le®9);, and Yeaman
Jones et al., mt
PDC- E2 acetyltran
237 _mtochondri a)

aldiffeftitat baxstRSBsud
Daikvard(Uicab), $jogflehd n.

girriytsie i oftie OGS

Sfyadrase piicKisyaret al .

1 8P30B)44e4evd¢d%e) n- 3 (1991) ;
zLPlckg{ dpf. & eug{ztola|22 67-72 (1995);
Roql'_rlgpez—s‘ync ez[géqzlnzétb@munol
) 139(8):23
PR
er 1i zs eumyy,
-é 5 Jv%”%%égﬁ%wﬁ
X, (=
%lg} 71791?2&2
(u»3
5% Eke Hﬁfu kn& kﬁeums R fz‘?'i@ 19-
Hoqi e 8RQ%¥l 85 i Gh&F 0Si
t @o(bpmér-m)s (Id)3 (Bal ti nor e)
| Szosteakiner@t., CUin BB lmblhib5),
Pas(ios-116@3¢s71) - 813- 821
, lrnrnunol. Rev.,

S-antigen / interphotoreceptor
retinoid binding protein
(IRBP)

uveitis / uveoretinitis

Dua ef al., Curr. Eye Res., 11:59-65 (1992)
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‘rheumatiod arthritis, systemic
Iupus erythematosus, Sjégren’s
syndrome

Misaki et al., J. Biol. Chem., 269(6):4240-
4246 (1994)

hair follicle antigens

alopecia (e.g., alopecia areata)

McElwee et al., Exp. Dermatol., 8(5):371-379

(1999)
human tropomyosin isoform 5 | ulcerative colitis Das et al., J. Immunol., 150(6):2487-2493
(hTM5) (1993)

cardiac myosin

myocarditis and cardiomyopathy
and related diseases

laminin

B;-adrenergic receptors

mitochondrial adenine

Caforia et al., Circulation 85:1734-1742
(1992); Neumann et al., J. Am. Coll. Cardiol.,
16:839-846 (1990)

Wolff et al., Am. Heart Jour., 117:1303-1309
(1989)

Limas et al., Circ. Res., 64.97-103 (1989)

Schultheiss et al., Ann. NY Acad. Sci., 488:44-
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Ditzel et al., Proc. Natl. Acad. Sci. USA
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glycoprotein gp70 (viral
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systemic lupus erythematosus

Haywood et al., J. Immunol., 167(3):1728-
1733 (2001)

early endosome antigen-1
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subacute systemic lupus
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primary biliary cirrhosis (UGT-1

and mitochondrial enzymes)

Th/IX

golgins (e.g., 95 and 160-kDa | various Fritzler et al., J. Exp. Med., 178(1):49-62
species) (1993)

F-actin autoimmune hepatitis and Czaja et al., Hepatology (Baltimore) 24:1068-

1073 (1996)

Gueguen et al., Biochem, Biophys. Res.
Commun., 159:542-547 (1989); Manns et al.,
J. Clin. Invest., 83:1066-1072 (1989); Zanger
et al., Proc. Natl. Acad. Sci. USA 85:8256-
8260 (1988); Rose and MacKay (Eds.), The
Autoimmune Diseases, Third Edition,
Academic Press, Ch.26 “Autoimmune
Diseases: The Liver,” p.511-544 [1998]

Strassburg et al., Gastroenterology 111:1582-
1592 (1996)

UGT-2)

asialoglycoprotein receptor Treichel et al., Hepatology (Baltimore)
(ASGP-R) 11:606-612 (1990)

amphiphysin Stiff-Man syndrome David et al., FEBS Lett., 351:73-79 (1994)

glutamate receptor Glu R3

Rasmussen’s encephalitis

Rogers et al., Science 265:648-651 (1994)
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antigen (PCNA) and ot her diseases 246 (1996); Fritzler et al., Arthritis
Rheum , 26(2):140-145 (1983); P12004 ribosomal RNP proteins ("P- systemc
| upus er ywbroemsdsosus El kon et al., J Exp. Med., 162(2):459c4ABo02/a3527 gens")
PO, P1 and P2 (1985); Bonfa et al., J. Inmunol., 140(10):3434-3437 (1988)
Ra33 / hnRNP_A2 rheunatoid arthritis Hassfeld at al., Arthritis Rheum,
32(12): 1515- AhieQntidéd89); Pt ei neAutlimélune J. C|i Refeldti¢eahd/or GenBank Accession
90(3):1p61-1066 (1992) SP-[00 undiDidegdesyt i at edjconnective tiNgsue Szost ecki
et al ., 'iAnal ganEidSides] BPRIRN] | Guillsh-BeaIPedrdldhD) , | Dpvageei Harthnd bl o)., NikdSe Naroe
(1987) sgndrRed®so guikary bi telag yeurdilsyddosiess(eand 18437er53 diosHraateR e 45d MatKagen
i nt er photeiRaARpdMintrGDIl4, | S| MilewBidreelyndpihd)sindDua | €Edsdl The AdguipimuneBjseaste Third

11: 59- 65GD1DGRP1, LMAT GTibiagh bivtadinmgne grastee (Snlpléaﬁﬂ%BFF)Ediﬁem Aeadiemic Riessy h 8MEE i11988]
arthrit|sjalos§dMt.emic M saki|et al., J. Biol. Chem, 269(6):4240- (56K

aut oant | ggmdtide upus eryt henat osus, Sjogren's 4246 (1994) syndrone hair

fol licle osglcnpreiddal (e g alopecia areata) MFlwee at al _ Exp.
Dermatol ., 8(5):371- 379 (1999) human troponyosin isoform5 ul cerative

colitis Das et gl.., J | | .. 0(,6):,2487-2493 93) cardiac
nyosi n myocar di ﬁl%h%{‘ﬁﬂteg%?‘%ﬁ?{?S%’i?‘ﬁ?leBrs?aéleﬁ‘fesat’lm ’\@drtg?ﬁﬁ%ﬁe iSgHiences
85:1734- 17ﬁl%vﬁﬁg it ?Lﬂﬁ%@ aﬁ‘n@ﬁ%&@ﬁ)r (H&a@ﬁtlﬁc%ﬁmﬁéﬂd@ﬁorﬁl autoa]ntlgéﬁé arB®hbwn
Cardi ol . 16: 839- 846 | am nin Heart™ Jour.

117: 1303- 180Be a(t,l@@QSEREX’;Itdc}Hn@Ies |($rmleglegitld¢rmﬂgamomntlgbns b}@emmblﬁelst
64:97-103 (1989 mtocg grlal adeni g Schul t hei ss, et al Ann ab
Sci . 488: ¥PIH B) LR ?"&’F&‘Pl&?é%{% TERRETYTe S CTREAISHRE; %EWHWHH%?F” probes

br anched- i ARS e 41 @el0:85- §3 '9%7{1@8&&(3%%%&1&68@:@5#&7 a1, J&@&aoﬁah dro

enase BCKD) (1994) eukaryotic el nga ion factor Felty"s syndrone
aut oi mMmuneUBMt&7¢l81é+18ab [19%jﬂnlgchiaezi al., BOARD JSiB 228152243 P1-9B4]3Enmlar1y, it is

neut ropeni a 97(16):9234-9239 2000 yCco rote| n gp7 vir stem c | ypus
eryt hemat o%%nﬁqa%fgat the a%ﬁplmmgneﬁi%ﬂﬁ at cagpp te%vﬂ%@gt fgortiRs)ors 83 5001

early endog ggﬁdéﬂaf” 1198 ehtiSH B GHiRd S ﬁlte%geﬁsels YRS iMiabik 22bs adddiodl @seasEem .
270(22) : 135

10 which have autoimmune etiologies will be identified in the future.

In some embodiments of the invention, the first polypeptide sequence present in the
fusion molecule may comprise a sequence encoded by a nucleic acid hybridizing under
stringent conditions to the complement of the coding sequence of a native yhinge-CHy2-
CHy3 sequence, preferably the yhinge-CHy2-CHy3 coding sequence from within SEQ ID

15 NO: 1, or with the coding sequence of another immunoglobulin heavy chain constant region
sequence required for IgG binding.

When the first polypeptide sequence binds specifically to an ITIM-containing
receptor expressed on mast cells, basophils or B cells, it is preferably encoded by nucleic
acid hybridizing under stringent conditions to the complement of the coding sequence of a

20 native ligand of that receptor.

Similarly, the second polypeptide sequence present in the fusion molecules of the
invention may comprise a sequence encoded by nucleic acid hybridizing under stringent
conditions to the complement of the coding sequence of a native CHe2-CHe3-CHe4
sequence, preferably the CHe2-CHe3-CHe4 coding sequence from within SEQ ID NO: 4,

25 or to the complement of the coding sequence of a native allergen or autoantigen, such as

those listed in Tables 1 and 2.
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(EEAl) erythematosus 13511 (1995); Stenmark at al., J. Biol. Chem,
271(39):24048- 24054 (1996) 21-hydroxyl ase Addi son's Di sease, types | and
1 W nqviwo,02/ss3¢et 339: 1559- 1562 (1992); autoi nmune pol ygirarsdizse?
Bednarek at al., FEBSLett., 309:51-55 (1992) syndrome (APS) cal cium
sensing receptor (Ca- hypoparathyroidismBrowm et al., Nature 366: 575-580
(1993); Li SR) WenaVer,thdfirsChndior denmespalypepild® dduedet i0dlIR86) in thy fusginnase

vitiligo Song et al., .Lancet 344:1049-1052 (1 51 WO O 8317
PCT/ USO2/ 19puleAge GledRYTOR 1neh SnMAR éfr%fgr?c% UXR g %ﬁﬁkc%é@&%su on

Di sease(s), on sehh%g%l:‘ Eit ki%&ﬁgéd‘{? %@@ﬁ%%}% ikA6 vl ERARe cox?é g&{gﬁgﬂﬁix}e' ve

Dieterich & ent er opat hy and Schuppan

et al., Anfeceplficach asSchativedp@ 1ﬂlﬂﬂrtdr?66c(eﬂxﬁ)9&) g. kRI:WRI[b)lamT ohaivehighiffaityat or y
arthritis / Borg, Semn. Arthritis Rheum, 27(3):186-195 rheunatoid
arthbiti s (@@wpt@oaqg Eot) of b@tgf@)lowrf@m%ﬁée@emréﬁvﬂ Lﬁaa@)eﬁequ@téﬁﬁyos us,

and ot her S33Tre? Shens Prgsupio AR o aps it Gk L QR GA IBp R o

Invest., 83kdin cé&@anje 1&&&%@%&9%@@6@1& id¥nafied. ”Eas%ﬁ%h&ﬂi‘s‘knbﬂlwge the amino
eryt hemat osus, Li et rthritis Rheum, 32(9):1165-1169 B23/nunmatrin

and ot her ddid eawsce( VOBOYS; m@h‘m@psgneéro retedi Geimakive Bindpshacid reRdyes esSmialin.

164: 176- 18 198 36385 e sur.f ace. anti s .,/ aut oi mmune
henol ytic é{é’?ﬁea?%é’ﬂ ipg, o8 i onsf’Wﬁ{ﬁ‘ﬁ%‘T‘mlr’f 38’(§pﬁ@’f“fur‘?§s $¥runo at hol .,
47(3¢4) : zziga%tlgﬁggg)mﬂyﬁdg@g yrrer ase | subunits system c sclerosis /
scleroderma, Hirakata et al. . din. Invest., 91:2665-2672 RNA

pol ), Tnerase || Insnnlakumgtamlmmdcld‘smen@h waa@sthz(tlgaﬁl)the quHK@hmdmgaIrolaﬂm@S J.

cAdin. | . RNA J I i 9- 1404 Th/ T 7-2
R, al o0 RHBloRBTIDIEaRve Sgentes 5o Bydraetyc Taiey of s3end A4tatBe o)
(1989); and,{kang. and M§Qeft is HJWH thbd SrtafRBYb acﬁg’(rila%)bejsﬁgs%‘tﬂtg@ﬁ)r(oﬁ%?o)

nucl ear mtotic apparatus various connective tissue di Seases Andrade et
al ., Art hr amiso deistimving30itilpr HElGpatinc atdek s s¢oxe Mithputotigiifisint ekBige (11 996) ;

and 18 var| BROHEbAL Ao e Bk g ulroP g SndeRgE T 1 S,Ly%?gener%

2002, 102 HORydaey ATV S aggees RSBl e o
blologlcal activity of the polypeptide in whlch the substitution is made. Similarly, usually
lysine (-3.9) can be substituted for arginine (-4.5), without the expectation of any significant
change in the biological properties of the underlying polypeptide.

20 Other considerations for choosing amino acid substitutions include the similarity of
the side-chain substituents, for example, size, electrophilic character, charge in various
amino acids. In general, alanine, glycine and serine; arginine and lysine; glutamate and
aspartate; serine and threonine; and valine, leucine and isoleucine are interchangeable,
without the expectation of any significant change in biological properties. Such

25 substitutions are generally referred to as conservative amino acid substitutions, and, as
noted above, are the preferred type of substitutions within the polypeptides of the present
invention.

Alternatively or in addition, the amino acid alterations may serve to enhance the
receptor binding properties of the fusion molecules of the invention. Variants with

30 improved receptor binding and, as a result, superior biological properties can be readily

designed using standard mutagenesis techniques, such as alanine-scanning mutagenesis,
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210- kDa gl ycoprotein (gp210) primary biliary cirrhosis Nesher et al.,

Semn. Arthritis Rheum, 30(5):313-320 (2001); Courvalin and Wrman,

Sem n. Liwero2ioess17 17(1):79-90 (1997) pericentriolar mat @ecralSopiaseei n-

scl eroderma, and possibly other Balczon et al., J. Cell Biol.,
124(5):783-793 1 (PCM1) diseases (1994); Mack et al., Arthritis Rheum,
41(3):551-B6R rﬁﬂiﬁg&)esi]sIoab&ieetnuﬁgeﬁ@mteeinﬁq@emupledmidi renepier ihdiogessayppeni a

McM | I an, Transfus Rev 136-14 I roteins lib/llla and

p:,ll‘ pu\rjaé(l M):(:Iﬂi%ﬂ %z&e)dwg;:%bg%wer ge@%f%ﬂ;%ﬁgg%gﬁgﬁlevarl ous Fritzler et

a , P l

hepatitis and C%na?égeet al © 0I—|ep?il§to ggﬁgs?(nBa Iti m)?g m%?géfg%gﬁiﬁlﬁgﬁ FTQ'E; %ry

cirrhosis f(itdGpelpdiiicia s(ad.t%ﬁe oty ﬁmﬂ@ﬂaﬂ:‘y@cau@hmga,rﬂ]ﬂ? aaahdHiSi doocluedr i al

enzynes) Gleguen et al., Biochem Bioph Res rote ins,
specPf i cal ih constamiriegion 96 aus kkTidieavy q@@@%hmgﬁﬁ%v?e Hyp Sequemé thé‘iﬂ Hdsds:

ggg?g gggtermmdls t(% ﬂqe I\II Y% lltllls ot%astefr n%6c ;38) %‘g&ell%g%éﬁgégﬂ%gc@éﬂg %@% %‘3{3

Al so, P-45@,8264 doir%&)oftﬁ@éﬁlseaaﬂr bkeTun (B9 Sedvy chil ((PIQIEHEESCLAZ, 2B,
2C9, 2Cl1 1, Autoi mmune D seases, rd Edition, 2E, 3Al, c21, sec, and

cl7a. Ac ad eemucndéb .ebs3 p@hcderly pmf@’r aahmmmdumcrgeths st p?lih@emdﬁeaeqﬂenpe 811- 544

[ 1998] 0S et. al . st roent | ogy
11 1hea- pafpid of Gt BT B uO3TT b ertioRots RSB i Rop ot ei n
recgptor Tpgf Vﬁb)ﬁ!llllehnlégd at it5€RREAINGYo HBA!- %én@iﬁfu@ Jof a(s@t%%‘p@ypéﬂﬁ(ﬁs%nﬁ%ged
(1990) am hi sin Mansyndrone David et al., FEBS Lett., 351:

(1994) gl of metienally@eproCHE Gmm&ﬁmmmhsommémmanslgmbwry@h@m aI

Sci ence 265:648-651 1994 -52 WO 02/088317 PCT/ US02/ 13527 Aut o- antlgen
Aut 0i mmune RSt B and/ or GenBank Accession Di seases No. human

gangliosi des, egpgfd ipld %@M 'ccfifu@e ﬁf%rc%e h%é(ﬁfjé}fa{}?eoré&ﬁt fe%iﬂn%‘é?&nb@(df'%r tung

et al., Miscl e Nerve , al so rel at ed neuronal syndrones
(e.g., 18: m&ﬁotbgaus( &Qﬁ&)ce}a@etem@llﬁMhWeﬂéamnuaoéﬂlyIIgléhemtyc«;haummyﬂm(ﬂDla

M I |.er-Fisher ndr onme Eds Ayt seasges, GD1b,
Gob 1S L REHILRREIRA Pt RISt ars). TS Raer aes otk 81 1ERDeHSni o
Pr ess, pP. oRfn BO%tdnt PBdn sequence (or a homologous sequence) is fused C-terminally to the N-

terminus of the IgG heavy chain constant region sequence (or a homologous sequence) are
also within the scope of the invention. The fusion molecules may also comprise repeats of
identical or different IgG and/or IgE heavy chain constant region sequences. For example,

20 two repeats of IgG heavy chain constant region sequences, each including an IgG inhibitory
receptor-binding domain, can be followed by IgE heavy chain constant region sequences
(GGE structure), or two repeats of identical or different IgG heavy chain constant region
sequences may flank an IgE heavy chain constant region sequence (GEG structure), etc.
Fusion molecules comprising more than one binding sequence for a target receptor (e.g. an

25 FcyRIb receptor) are expected to have superior biological, e.g. anti-allergic properties.

The same considerations apply to the structure of fusion molecules where the

second polypeptide sequence comprises, is or is derived from an allergen or autoantigen
protein. Such molecules may also include repeats of the IgG heavy chain constant region
sequences, fused to either or both sides of the allergen sequence.

30 Similarly, molecules in which the first polypeptide sequence binds to a different
inhibitory receptor expressed on mast cells and/or basophils, e.g. an ITIM-containing

inhibitory receptor functionally connected to a second polypeptide sequence binding
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of antigens by reconbi nant 5 expression cloning), where expression
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anot her i npamegikdbuédch otesaare cémble densss-dinkingdlyé mapectivg netircarecapiprs,rsadh hor

| gG bi ndi ng. en the first | ypept i de_sequence_ bi nds, specifically to an

| M cont ai ngwﬁ%@eﬁr}@ﬁ 0 Eﬁ#ﬁ@%ﬁ%ﬁﬁﬁa& ot fosichise BpHIUONYCOBSCHP s, i t
IS ef era - ' ot Ed i ' :

conlcctl1 Pt i onsp‘%%ef@rgglgggﬂp ed&g%%qg?&teﬁggﬂggld@%g& éé(glqlégﬁgléllégg Pgle%\%hﬂgﬂ[ﬁ%% | i gand
of that repefirod.th&ithet mtdirythetabgity ectind tqibk ypepipodéing eepeptoc evithradsiadihgi n t he
fusion nolecules of the inventiqQn may conprise a sec%uence encoded by

nucl ei ¢ aciHdmHy BIRitAr 3o Hipt oheastiveimmpagiobulay Hgand of hatrerepies conpl ement of
th di I - - 4 f ly th
Cras riss  crid LG st BoRBlIby &t A Bres ol orc LN o g B 1 €

conpl ement hahodihercadiefgodiars oer@pasin@twabdf the fisdidemgRBules havinabstel gen, such
as _those listed in Tables 1 and 2. -53 WO 02/088317 PCT/USQ2/ 13527
Wiedever t fecrbgdgovaleaily inkekteracipethsin elfici coualspipiiaplmentis pigaebly achipned

f usi on nol i {ONzi S . @8 ) i L . i.ve
| munog! obarthe os iers BFurmAL BB dror A6 e bRl enBhasfl DR ¢

abi lity topliinebdtas athdensddhEeRDISENEE thatwd thingLCERL THY3S18:A liakerdCHAS- ve 1 gG
inhibitory receptor (e.g. FcyRIIb) and a native high-affinity 5 IgE
recept or (€Hg3-(GHERpins conegciaddo leach athdrityiinterdhgid disd&he bendsFo pRuidCDR3) |

respectively. discussed above, the receptor pinding domains within the

et ve. | gamERR BT TERae EiseamsSpEgp srpkq deRtdn e Wedhve

I denpi T 1 eddifBae thsifh thbleSulkAWARELI0 dabIR 0B} BPone or more covalent linkages, e.g.
disulfide bond(s). Such bifunctional structures might be advantageous in that they are able

to cross-link the same or different IgeR(s) with different inhibitory receptors.
Receptor binding can be tested using any known assay method, such as competitive
binding assays, direct and indirect sandwich assays. Thus, binding of a first polypeptide
25 sequence included in the fusion molecules herein to a low-affinity IgG inhibitory receptor,
or the binding of a second polypeptide sequence included herein to a high-affinity or low-
affinity IgE receptor can be tested using conventional binding assays, such as competitive
binding assays, including RIAs and ELISAs. Ligand/receptor complexes can be identified
using traditional separation methods as filtration, centrifugation, flow cytometry, and the
30 results from the binding assays can be analyzed using any conventional graphical
representation of the binding data, such as Scatchard analysis. The assays may be

performed, for example, using a purified receptor, or intact cells expressing the receptor.
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subst i t ut i sessciafes With at doenrpaon §igeandt sucsthsas dim¢rtrer gystmarhased o eydlosparine A,
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superior biological properties can be readily designed using standard

mut agenesi sxangdé riwqumsqmlsgbhulats caistant regicsicsREMmieNty, onﬂnagmmwgk)buhn BanstyDt

02/ 088317 PCI/ US02/ 1352 nmut a nes S, or ot her en is t echnj. ques,
coupPed wfeﬁlqnes@%‘b‘?nﬁieaﬁ ﬁ‘%lf‘ S Y AMoants ?ijé’rﬁeﬁ‘éen(cﬁ’earﬁg Z&s}’? eBifw or

descri bed h&e&h&*hggerg/pgﬁldehﬁk@xmei&{s &d v@g&@&dw&rﬁ,@& Henis%ls rfPhgeul es

of the present conprise a |rst pol ypepti de sequence I ncl udi ng
f uncti onal fipctedal V@ebnongmdn@%nmm G—Eﬂledibmcelstoﬁmnﬂlﬂghmnmmsﬁchﬂhe Igiegi on of
an 1gG heavy chain (yhinge-CHy2-CHy3 sequence) linked at its C termnus
to the N tenﬁanmnglcens@é aHerspio Py pidoantigen, isp dhal dhaygan indeppasisaily 9883@9%@

CH2, CH3 £t i
(CI-|62 CH63~ erq_léhag}auenc aro nﬁge %Oqﬁf &)ﬁ&% i y “%?aé er r?rg)éi Sgsﬁ%g‘g?ér%anbt%ﬁ?
firgp pol yﬂ@dbod62$&quﬁ65;&nd ﬁrefﬁ@ﬂiﬂp@@ﬁtdm@fat fedstcibbanial, morapiefargbinanigeast CHZ

and CH3 regions of a native hunman G 10 heavy chain, linked at its
C-t er mi nusaqayt { haming ads, Ardisgpmgo RENPR RGP ¢ aptdugs vhishfeseher pspvide a

functional hydréﬁ% 1&’,%1%1@6& %m%ﬁﬂe%lo%p rﬂanlaﬁg %fmri% N3 ée\ﬁﬁelpc%mh lgﬁz'e Qle@ovy

chain
secondary structure work well. The specific amino acids in the spacer can vary, however,

cysteines should be avoided. Suitable polypeptide linkers are, for example, disclosed in
25 WO 88/09344 (published on December 1, 1988), as are methods for the production of
multifunctional proteins comprising such linkers.

In one embodiment, the fusion molecule containing allergen or autoantigen
sequence is designed to have a dual purpose, where the fusion molecule (a) attenuates the
allergic response by cross-linking inhibitory ITIM-containing receptors and stimulatory IgE

30 receptors, as well as (b) provides antigenic material suitable for use in traditional
desensitisation immunotherapies. This dual function is of value, as it provides material

suitable for use in desensitisation therapy for allergic or autoimmune disease, and
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sequence (or a honol ogous sequence) is fused Ctermnally to the N

t er mi nus ofimukltendogSlylhaathe inlkaent abdityg teasuppresgpansidegnaphylect{aneaciions paisedous
sequence) are | so wi t hi r} t he scope of .the jinvention, The gjusi n. nol ecul es
may al so conherdmingiaionor the antigepcppiaining UgiopOaPpRPtIde e AsHHIFE U HE heavy
chain cons@&g%siﬁﬁgbﬁm%ﬂgﬁ%gz. For exanple, 20 two repeats of 1gG heavy
chai n constant region sequences, each including an 1gGinhibitory

r ecept or - bi ndi nDestnsitisatjondAeapies, findliding thdsy usigg thecfasipn phhipeptaderd tlent r egi on

sequences (GCE struycturge), or twy repeats i.dentj.c rent 1gG
1 g

) . of al or dif
heavy chai Preessh&vaRtion ahzna megharasie e5potypentids futemg %@nh@eve%ﬁ&i n
const ant regi r i : rising
rore ¢ han SRACHRRERAERSn Shlherd bl ot Blrbace oF Y BLP b i 1 b
receptor) aftigeppeciteet dells;NAPEs)IH fier dontexbbdHilagiIaalclasellgnajeartiistoedrhpatipility
properties. The sanme considerations agpl to the structure of Q\Lzhs-l: on
mol ecul es avenlex (MEIC e Hhmplsepies.d l%éa&eh@éerﬁﬁwarqf@g,gm andJyHGgto T-
derived from . : LOer r i y al so
'l ude r cpiseetayeh S Bo il GRIHLAR tRph idbue S HED AR BERE Y 2 %0
ei ther or #plchansbdesthefantigen.al | ergen sequence. 30 Simlarly, nolecules in
which the fi rstg\g‘gl ypepti de sequence binds to.-a different i nhibi tor_ééf
receptor expr es¥gnaisehessyaceiap materid fogdeprnsibispiionstherapy, the fsjop nolvisatiés of ng

i nhi bitory,receptor funct.j onal . . [ guence
binding. .~ 65 PiETooPpetib i Rl SRASEGLE fuloRadh RESHIGAG KPR AR EIUPCE
receptor, ﬁhu%-beE@IﬁE’é intraBl luCRN Ak Mtetmbkizapog chepedy anpietimism, althdighor y
receptor binding regions and/or the |gE binding regions. In_ all )

enbodi ment mechanismsgomuisingegnipeldosis phegnswiosiar Rneeiesis, onany gthergredenisay of

whi means _that they retain the ahility to bind I native
rec gt or s, TR (gsnozgly re%ep%%rt-- e‘ilf“iGS gli{FWﬁ\tl%%tltograge ?oé%éeng?%tgg' pe[ﬁ é En%gaﬁl%}%z\%ugﬁf inity
FCYRI | b r egfPhiBEequeRprbesding 3F tiequslbf Polbéptitietiy a t@mirt@eRI¥oPpresditPionts ARl or
|ow-affinity I gE receptor, as desired. As a result, the fusion nolecul es,
conpri singedllse first and second pol ypeptide sequences functionally

connected to ea ot her, are capaple. of.c = i nki he.respective native
connect ed 10 eobl el ar LSRR APLE L pSSATR B K AL U SRRl T
achi eve a fd8ifhniaial ME@NNReddnifiod Prdieises aitideh &rdnivehelinaelh1ag s EHRAMES SndM t hi n
the fusion nolecules of the invention, it is preferred that they retain

t he2@bi | i t gytosol bi i AITB-dependsnt mespsn Birieyrthsapoesss onteils the piaddng gt antigensi ty

iml to.that of. tive.i bylin |i d _of t hat. tor. Th
Fust on ol B Opeatiich At bt fileRe oy P etPhppRerie) s Rttt act as
E Ce) g? In gg(r) \5; %ﬁi’en@&ft & DR EITEA &iti G PHInSh Y hYReRbs 48Q1sbYSIpAPatBPInaGY k8feration

of peptides suitable for copresentation with MHC I (Rock and Goldberg, Annu. Rev.
Immunol., 17:739-779 [1999]; Pamer and Cresswell, Annu. Rev. Immunol., 16:323-358

25 [1998]; and Luckey et al., Jour. Immunol., 167:1212-1221 [2001]). In contrast, processing

of antigens for copresentation with MHC II utilizes endocytosis and an
endosomal/lysosomal pathway that partitions antigens from the cytosol, and utilizes a
number of distinct ATP-independent, acid-optimal proteases with various cleavage
specificities (Watts, Annu. Rev. Immunol., 15:821-850 [1997]; and Watts, Curr. Opin.
30 Immunol., 13:(1):26-31 [2001]).
Some of the signal sequences that mark MHC I antigens for processing via the

proteasome pathway are known. It is recognized that antigens with large, bulky or charged
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15 described covalently linked to each other. The coval ent attachnent is
preferably achieved via one or nore disulfide bonds. For exanple, the

pr ot ot ypewprooigs3m? desi gnated GE2 is produced as a honodi memr/usorpsssed of

t he two yhi nge- CHy2- CHy3- 15aa | i nker-CHs2- CH63- CHs4 chains connected to
each other by interchain disulfide bonds, to provide an

i i nnunogl obiihd tdrinkf a8d fapfdllpHisiquitihated add 8€rRRESWRbRad Be RAAE Pfeins with N-
heterodi ners, in which two 20 gifferent_fusiqn nmol ecul es are |inked to each
ot her by oremngnalmasthiopings bepthet sopdblyderminalgesidgissid Mpotrerepigiad( te ubiq@ifeh

bi functional structures. m ght, be, a ] i at. they are abl t
cross-1ink n{lef‘iisatg(gﬁ@gr?j‘fa%apf(? WEWSKY’SC;%EW?%S t]llglg ?ﬁ‘r ESHFH?‘%}?F%?‘%%W%&S"I&
recept or s. HREBERH Mowhi th dbMPinCAlabiehtRHtBctiSioRtgsPdbyiviiReWThara2y/(1yat hod,
such as conmpetitive binding assays, direct and indirect sandw ch assays.

Thus,5 bi ndipnefexshcefolr ipegtidedmingp &piondes REeduguanhobiciratfuasdde.i achymotfypsinon

nol ecul es reip. |l oy affinity |l i nhi bitory .recept r_the binding
of a _secongﬁ(ﬁélf’@%@ﬁt &38 Cg&&i‘?&ﬁ@%“ﬁﬂ&? @&8&’1% aéllcn%flgu%’ ﬁ?(g@ afg?mgcey or |ow
affinity | grfRaEPIMowsAadic rF&ihRE (RSIKNMIIINRRE] Hhal RBY. TRAEoRSIFaBY. Such
as conpetitive binding assays, including RIAs and ELI SAs. Ligand/receptor
conpl exes daA [b9]dRamérfand CresswieHgAnmadey. ifmnadnob kad2d-3 vh[ 1988 olidasbeen
filtration, centrjfugation, .flow cytonetry, .and . th 30, results from.the

bi nd g acsaetedshentBRt ARy e e alldReiaDY Eonlufel SRane ShiapipsR- iy
reprggent atabféhr@fo B onRbNHY raldlifhitiss lis@Sev b . CHAY CANRBY 5954021 1©99HSays
maybe perfornmed, for exanple, using a purified receptor, or intact célls
expressi ng t he rlecapllolar prot&eesioyAgedBABA Proe€kindITanhtig&Pwithidspemalidedt h of

t he bindin artners may be i.nmobilized and/ or | abel. rticular cell-
based bi nd AL SeERLEoBR s (4 CaPIeRe AR 2R SREC R o MAE T A BLR H5eiin de
sequences N 8 o i A0l -' I b

associ at ed ICE\i/lvls‘t%l‘fll’ %nrgetﬂgl%g%ﬁ{égféggg&éﬁ?hﬁ&e%rﬁ %F ﬁg?étglﬁ%émgé? %%qugmgaregs‘g’?wnr? Ié" t he
rel evant 5 15e82dp350r[d 99MhWilladasgscr al | lomumay Reak é7hll62-420y1%W¢i Aeationer al.,

the Voo porpput 48\ Saqiansc20ae Villalenes asd Sl meniba 2 orad 1PAOGH act

W th one anghRekis el5Ne) irgilﬁz%wé%’,tl]%;(l?:%‘-%ﬁ 3%(51)]). lﬁ%r%ﬁg@r@@ &?ote&%ﬁ Mvolved .

pol ypepti de sequence can be dir I nked to one an I nteracting
pai r of nuhextideaprosassihg asthe endosemahidgeadasiob ipathival ase @isteineaagpartate or
Alternatively,. the two pol yBepti de, 10 sequences can be |inked using a

"di meri zer "rEREE SRdeQteaseEn PqteaseyEvelsed I Aigen procrssing inslidebut ¥s njf th a
common 'ig"’HﬁﬂtedstU%oé’eslis‘i!édﬁﬁZFa%ﬁ% %gﬁjg,‘;arrs based on cycl osporine A, FK506,
rapanyci n, counternycin, and the’l'ike. In a preferred enbodinent, the first
and Zecond pol ypepti de sequences, such as, for exanple, two inmunogl obulin
constant region segnents, or an i munogl obulin constant 15 regi on sequence
and an all ergen or autoanti body sequenﬂéﬁﬂé¥§ connected by a pol ypepti de

l'inker. The pol ypepti e tTTTkKerpfIClTOMS as SPRE S enitl duanction is to
. ! . t ‘G’H‘i@? f
separate the functiopal recept or - bi ndi ng domai ns, o th ) recept or
bi ndi ng domai n and t heCithdpsins B, C,F, H,K,L,12,0 cysteine proteases
S,Vand Z
Cathepsin D aspartate proteases
Cathepsin E aspartate protease
legumain / hemoglobinase cysteine protease family /
| asparaginyl endopeptidase (AEP) asparagine residues
Napsin A aspartate protease
Napsin B aspartate protease

It is contemplated that in some embodiments of this invention, the fusion
polypeptide contains amino acid sequences that facilitate either (a) protease cleavage of the

25 linker, or (b) general proteolytic processing of the antigen, and thereby provides antigenic
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bi ndi ng sequence in the allergen or autoantigen, so that they can

i ndependently assune their proper tertiary conformation. The pol ypeptide
| i nker uswalokysssonpri ses bet ween about 5 20 and about 25 reIicdoms3s2and
preferably contains at |east about 10, nore preferably at |east about 15
am no acids, and is conposed of am no acid residues which together provide
a hydr ophinhdterjal thelt &t mve rgadilygtrocestedrand presgittod on thedellrsyrfaed (@ .ai the

N TR T e ey T
b oftfind tHYRL ’  fulh id 88/ 09344
Ui tabl e PakRERE folfink YRGBl FYorFATPUR fulbR 6bBESdD 12O

(published o are net hods for e production of

mul ti f unct ienbabinpentd, haysrorolypsipomgtisgisdquenoek aredocated inréherpbdsipftha fysiethe
fusion nol ecul e containing allergen or autoaptigen sequence is designed to
have 3a dualPoRRFpSe orgramale; Wég?g%i%ﬁ:'tﬁﬂ?lé‘b&{]%e%%‘o%‘ﬁg?ﬁ?éﬁgs the allergic
response by croggsleisBE LRGN LD, 1&@&%@ §GH PUINEHEEEHURS Sredi
stinulatory | gE%g%ljersggéelgtg%ygﬁllﬁg&naéer%{q as ab?’&pr oé/Hi %%g 1anti gen?rg mat eri al

sui tabl e f dnventien tan ¢oradh tvindorsl amide seid seduenedsithat promuiteabiprtapiaegettiigoisheual

function is of value, as it provides material ., sujtable for use in.
desensi ti s®BaPHdFe rah3lse ean Gopfadp yREOUS ARG BT dReHRICS fotaret the polypertida fpr
02/ 088317 P / o ShdMe ' P

suppr o35 pOSSFBPReproas re S MHCTEMEcHHEE, ERFolRR, B 0k pbblcftc can,
t he BNt i gemecondtaictudrig cougindargp Shulpemt dhdgzetl andne adijl essidvds id thg amino-terminus
desensitisation i m"ru,nojt,herap%/, Desensitisation therapjes, . including those
usi ng the fRBTGIPBPIBER: trigsliae. Yematively 0% sercurtshdnithofisiogmofypsptide can
mechani sm qf I j ' | | .zadq . fQl ' ﬁ%ﬁz‘a

pr ocessi ng%grrll%&ppf!@%glh’?%? P%ﬁr}g’gdna@?hdééglhirchjaa?:lgﬁ%ftbgi\f%eIIP&F %ét"g‘l.i er yut éﬁ%@;‘x]lhleﬁ ted
to, antigenterfesienpbRgemiilel &id APEIvartadebesly onitlen theodolgdeptide linker rediass | |
maj or hi stoconpatibility conplex (MHC| or MHC |]l) molecules, It is_ the
copr esent atHyever, itbismphiegsessary toibave ¢ yndepsinding ¢fhe medreular gisehagigis of
condjgions k i ; I f. . of 10

rol b ance™ g hrbfe e B hres BRI TR R R b PG icf,

desensi ti sati on Sigeapt istcbarefpsdianthpthy pefdn sigysbhtidé e the peesi irvegni i on
invention is internalized follow ng adm nistration to a subject, and thus,
becones i ntcraeelthig|variousTHBino feishseavnees fob hequnpase obpromgiingechani sm

al t hough neghani COMmri Si .endocyt osi §; C i N0 i or
any of her TEOHARTee T ppdkdR EPUER b MR S e ARG R Bis o
are cont enaéefolygéitide b b& ahriched iP8ysteait] aspahaR P artinife a&:eiSs. NG ftfetrbe
fusion polypeptide i's a requirenment for presentation to T- cells, Cell
surfte pr esbetimendh taf linker regéon dytheviasion petpers is [entiehad; in ghesqiesifus fonct
mechani snms., MHC | .presentati.on prqcesses. ant i fromt l.asm

ot oul um S st EEEERE B R PRRRRRE M il M Pels e RSO Db c oo
entai |l s t heemek bNSutintaRh k@RBAce can be further processed and displayed on the APC in

association with MHC II. However, it is not necessary to have an understanding of the

molecular mechanisms of antigen processing and presentation to make and use the present
25 invention.

In a less preferred embodiment, the IgG and IgE constant region sequences, the IgG
constant region sequences and the allergen or autoantigen sequences, or sequences showing
high degree of sequence identity with such sequences, may be directly fused to each other,
or connected by non-polypeptide linkers. Such linkers may, for example, be residues of

30 covalent bifunctional cross-linking agents capable of linking the two sequences without the
impairment of the receptor (antibody) binding function. The bifunctional cross-linking

reagents can be divided according to the specificity of their functional groups, e.g. amino,
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for degradation by ubiquitination, followed by proteolytic processing in a
pr ot easone- dependent nmanner. Additional "trimm ng" proteases are al so

i npl i cat edOioR/0843¢7 generati on of peptides suitable for copcagasar/atseon with
MHC | (Rock and CGol dberg, Annu. Rev. Immunol., 17:739-779 [1999]; Pamer
and Cresswel |, Annu. Rev. Immunol., 16:323-358 25 [1998]; and Luckey et

al ., Jour. sulfiFaRY) guanilitht, hdbk; 428dx;li 4R8I0 grolifs. OIMEds8 Sleag ML RSHIING freof
antigens for copresentation with MHC 11 utilizes endocytosis and an

endosomal / dpmessers hese heepyna dspecighrnoprlas hecaapq pifbeis commerditlavelabdldly) | and

tili f di,sti ATP- i ndependent i d-opti I t ith
Vari ous. o E5hASRtdis At Hid i s PR e O 1R ol Be RERSRSEE
[ 1997] ) angha)\bhity §f hetbbifuffioRal ciéhs 1mH3atagenkFohhlnis2bpridaly283dd-deactbare of

the signal sequences that mark MHC | antigens for processing via the
pr ot 8asonegioup hvhy thislkreretowrgroun (forsreviewo égvi el H.HBi funeiiongb Reagentsh in: df¢fd,

bul ky or charge - 8317 PCT/ US02/ 13527 amno termni are

rapidly uﬁ%ﬁ?f%{%'%ﬁﬁég ‘aded, whereas the sane proteins with N

term nal nethi opi NRSHEF %fe&iﬁﬁ@renmﬁhmhhh@fvm Palpéptial de@ensdsqintRideh d Rfagtsant
e

to ubiquitin- nediated gradation (Varshavsky, Cell 69:725-735 [1992]).
Fur t her nor ef the hetiye stiecsosere fiasrizedby shiphiphilic hebersaltns knowrethst recirring

G 41t PERLES36: Sebi S8 TT 0 B By LS o0 1, BRI
actigi ty) , AR wd rbRAVASRCIBERhingt ioprbRhb AV Ag. hasnGileabditesontMcind) a

cl eavage preference follow ng acidi ¢ residues (Rock and Gol dberg, Annu.
Rev. | mmunzibpers, Whigldan &7 4s188eids; forhmpnrpmse of0he psasent invehtion, seRéar.

L o e i A S A
A% 505 430 [ 100 o TPEOL MR O IS TR el A2y ot AL IR i ng
of anti genSdintidi-Dosp&ceralli Bedthereizthp 801985796 6% aroone Mlendedr A camdrReslondllet Hon i n

Coeas TS ol « Pekbi b et 4do et 4G v & At Rt Fibmorero 15 821 850
15 Vi 1y Sar e PSP opt e Satee A B e R Y

12( 3) : 233- 2Bi¥e[safidites) amrlthkvd viascarfohydate-Bpected bifanctiohal, crds3:linkjug2pedits,
[ 2001]). I\/ané of these proteases involved 1in antigen processing in the
ve

endosonal s Hese chlﬁa%%é\}-sa%@éﬂ% éb%r?@;02§s partate or arginine

cndonr ot sase, ThEYESS AR PYELY Ay LA B ASSRSL ) Wil

Recagni t i ogucivat b ITIR&CORPBIITSIeBeptds, inkludihg I&G ihhibitdry @caicb ol P cPROb aAd 8'S
high-affinity IgE receptor, e.g. FceRI or low-affinity IgE receptor, e.g. FceRIl, inhibit FceR
mediated biological responses. Such biological responses preferably are the mediation of
an allergic reactions or autoimmune reactions via FceR, including, without limitation,
conditions associated with IgE mediated reactions, such as, for example, asthma, allergic

25 rhinitis, food allergies, chronic urticaria and angioedema, allergic reactions to

hymenophthera (e.g. bee and yellow jacket) stings or medications such as penicillin. These
responses also include the severe physiological reaction of anaphylactic shock, which may
occur upon inadvertent exposure to allergen (e.g., bee venom), or alternatively, may occur
upon intentional administration of allergen or autoantigen, as during peptide therapy for

30 treatment of allergic conditions or autoimmune disease.

2. Preparation of the fusion molecules

-61-



S, Vand Z Cathepsin D aspartate proteases Cathepsin E aspartate protease
| egumai n / henogl obi nase cystei ne protease famly / as ara inyl endo e

ti dase (AEB)2aspar agi ne resi dues Napsin A aspartate proteasasoMsssin B
aspartate protease It is contenplated that in sonme enbodi nents of this

i nvention, the fusion polypeptide contains am no acid sequences that

facilitate eith@hehahe RisOheASIECIELRY PESPEStides an whicH the Kest.an@kedohd gener al
proteol ytic processing of the antigen, and thereby provides antigenic -59

WO 02/ 0883udtypeptidesepenss2re dineetlyfiser or finctipalproanewdediby § pplyp digkernd

presented gn the cell sutrfac e. g. n, t sur.fa a PC). I n sone
enbodi mnt%?yf%%%prﬁp%rf‘géyﬁeﬁé& ?’Vgﬁ%‘?@’%o rﬁofﬁl%aﬁﬁ)ﬁ%iten%éo%%uence

j oi ni ng t hgadfbil eRerdRal fyGitheRor I tROBol9hetides idproduch@ by RRPIbgRNnt hakt 6&llker
enbodi nents, the proteol ysis-pronoting sequences are |ocated in other parts

of the fus¢tPNAEngedingdén datized palypentidapl the riresenthiaveptiopris @sewediing a eplicahde
fusi on pol tdde. Mire.specifically, it is |.at t hat .f usi.

ol ypept | dEETg ot HaniiEaba BerrE b dhcsiod egfrRane sty Gk ndAmind Bk
sequences §daabtndes Qﬂﬂétﬁ{eli&hﬁiﬁiogio%ﬁ@&&%iﬁt R, tBRAinRAlaYiPE BIG e Ig®Nd al so

can contain various amno acid residues to target the polypeptide for
pr ot easonecqustoergiongpeanahchsard welblnewsent the adand Brrreadibigpladable Her ¢xasinde

pol ypeptidg c Q0 be constructed to contain | bul k . m no
aci d resi dﬁ%@aﬁﬂ%?tﬁéaé RSHEHSEE R-RRS D - BB S e T ﬁthtoéqyﬂéﬁl?ﬁgal 1

Al t gpnat i velyicer Nty IsERid ¥F HEdHG, Budban, Rad yizert.| de can contain large
hydr ophobi ¢, basic or acidic residues to direct proteasone cl eavage

anywhere in th€hé smjuencepof g prrge neberaxidllengsns ad ko veedldowsinyn the arhi n t he
pol ypeptide |inker region. . However, it.]js, not. necess n
Cindor St andRRHHEENE HERBHANE SREChHsRLPT sy ahY Sroedtls Aferera
presentati NBm%ﬁcl%@S@d&@nﬁ&%ﬁeé, *ﬁﬁe @és?g?ﬁﬁ&n bPUE Pkt ar 218 bR id dbmpoked F the

contenpl ated that the fusion polypeptides of "tthe present” i nvention can
cont ai n vafirsotisealeiters ofitiezeneyuspees tedirst legcrmiitiogeces npmeradpacgand an

cxaitp o, tHEDCFUISTSn. pohy put it ATheaes bk civet Her ey LlaionB onapay i o o
arginine @t lfrealfbold bR Sdied bRAIBTRARAL TR RicPe 1B th bARILEIAA ok he
ea | the l acl

fusion polypeptide is enric e residues to itate cl eavage of
t he fusi onUpiak yliie dedigention} the hillerglaAle§, 1 ishaengot plchallltrgenitoai thieggnishe

al l ergen or_autoantigen sequence_can be further processed and dj spl d on
the APC i nAloisés the Péricngilinaachs |S¢q4%&%9éwf310f1ﬂquvgllawﬁ %&%%—ﬁﬂﬁae
an_under st angi-0g,,Q er&ﬁbe?tlysﬁea%%kmﬁ@@@@% AL GeMmRLRGEFFi9Ag) and

presentation to nake an t he present enti on.
20 (Breitender et al., J. Allergy Clin. Immunol. 90:909-917 (1992)). A list of known antigens,

including their origin, entry name and Primary Accession Number in the SWISS-PROT
database is provided in Table 1. The molecular weight of most food allergens is between
10,000 and 70,000 Da. Some allergens, such as Arah 1 (63.5 kDa) and Ara h 2 (17kDa),
occur as polymers that are larger, e.g. 200 to 300 kDa.

25 Similarly, a list of known autoantigens implicated in human disease is provided in
Table 2. This table lists the autoantigen name(s), and the disease states associated with the
presence of autoantibodies to the particular autoantigen. This table lists only those
autoimmune diseases for which the molecular identification of the autoantigen has been
made. As can be seen in the table, the assignment of one particular autoantibody to one

30 specific disease is frequently complex, as patients with a single autoimmune disorder often
show more than one autoreactive antibody, and vice versa, a particular autoantigen may be

involved on more than one autoimmune disease. It is not intended that the invention be
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In a less preferred enbodi nent, the 1gG and | gE constant regi on sequences,
the 1gG constant region sequences and the allergen or autoantigen
sequenceswoar/0sBsquences showi ng hi gh degree of sequence ipdentSot/y3seith such
sequences, may be directly fused to each other, or connected by

non- pol ypeptide |inkers. Such |linkers may, for exanple, be residues of 30
coval ent  bjihiBg td BB Ake 61 QP tHosOkdgences ﬁfﬂv@deﬁdﬁ dhabr 0fAS hntkdnigeddvie t WO
sequences without the inpairnent” of the receptor (antibody) _ bindin
function. ieetifisdinrdditional autrimsameidigensey, theweagelsewacsgquensedivill @ié‘éiﬁﬁg 88% di ng
to the speciéi ci.tx qf their functional groups, e.g. amno, -60 WO 02/088317
PCT/ US02/ 198 fhelgu?lﬂ?)l?dryl , guani di no, indole, carboxyl specific groups. O
these, reagent sadinbRate@ict,qt Mighbe adfaAheBGERUDTsdBMVBe BREHBOREHES btht Y

popul ar because of their commercial availability, ease of synthesis and
the fild re=emtirvesborndi fiagmentipfdantivihpcyariahesllesgen dyautnaptigandbat/gontpigsemly y

of heterobif.u ional ..crass-|I.i nki ng reagent.s copt ai ns riyar .

ani ne-r eact Fl%}glceggg'rbbqpbn%ﬂ QJIFW"B’P-Q?I@H@‘E?%‘%B?‘O l AR R gfrtg?/ F‘lg‘%,gé/%%@teﬁs, T.
H " Bi f unctiiigdal TRIRIEMES, thaeEMihing sg@%mmm&zaa&ﬁﬁmﬁp&i{o%m)@ bebi a
further specific enbodi nent, the two pol ypeptide sequences {i ncl uding

vari ants ddtemnfiech afanesamplypthedglé-pirding efitopes ofRbrhy, amajorphetger ohBdaas | t

ogul at or yiugisk Bt GATe teroisSRuRed by iRt 01 0Tt e S EUE SO The R e
t oggpher tanefng\eggsﬁ»e% FBSr peaiit dhHEdRSra Gt @urs AR UKL} GUBIREem ZISRBUS

whi ch can serv I nkers for the purpose of the present invention, see

for exanp(1®97)aAdsic AiStanleWe: &., Arek BalcherBcBiophes. 240244753 (1996)); idb88)h 3
O Shea, E

Sci enti fi il 5h G g P35 (8l 2l ko Jugl o feitiont s Fow. |
Bi ochem st AYSX?%E %ﬁ%&%@%&?&ot%m) aufdanBB&h, BRABKEI] Bomiand Shifdpat €i n

Engi neeri ng e ref'erences cited I n these papers. In
a di f f er enhasdqepn amphed tonesnhalbd pudiy pa@inpiesisg guenelstdly anlincdioddpesiionsdds  of
the _native sequences) are_ |ink ' ydate-directe i functionpal
crods-1i nkﬁiﬁw@g"&r@e ot dly e 33%65@3? ﬁ:%@se ayTRo g2 .a%?é\%w%@moﬂ

5, 329, 028. yd.he o6 | ki N riahj.pi r Ak r st
cei 15 andl o b A P L e R

| gG i nhi bi Pascey Nugdcaaidoss, USA®2: IROgRILLD6A[1E98]). Bhah saithetiv geptilgE r ecept or,
e.g. FccRl or lowaffinjty IgE receptor, FcsRIT, inhibjt Fc8R

p €. 9. .
medi at ed bFBTEBPRANS todhssREare haygbgempsaddy pertideipeymotesany it BrEpIS are the
medi ati on Qf I i Chi -a i ctions via FcsR
el i ng, rpRB (B Nk o B e D BT o medt at ed

rea@bi ons, suchgSaisabld vsct@x argyireparabiidimpstamlakteghmiquédmirddonibinagit DNA0d
allergies, chraonic urticaria and angi_oedena aIIngiQ reactjons to

hymenopht hisenqlegsy andats, fr xyepiecigsrrkaddn ) Malsaslps Ceningdh Labaraiosy Msapalas
pemi 111 TRRG CLGRGRRER. 2050, ORI, SEgcs, Ay algcabppeact on
al I ergen (eAfliimal 028 Ciges(R.IOFreshideS| B} 1989);y Méthydsds Brymology” (Academic
Press, Inc.); “Handbook of Experimental Immunology”, 4™ edition (D.M. Weir & C.C.
25 Blackwell, eds., Blackwell Science Inc., 1987); “Gene Transfer Vectors for Mammalian
Cells” (J.M. Miller & M.P. Calos, eds., 1987); “Current Protocols in Molecular Biology”
(F.M. Ausubel et al., eds., 1987); “PCR: The Polymerase Chain Reaction”, (Mullis et al.,

eds., 1994); and “Current Protocols in Immunology” (J.E. Coligan et al., eds., 1991).

Isolated plasmids and DNA fragments are cleaved, tailored, and ligated together in a
30 specific order to generate the desired vectors. After ligation, the vector containing the gene

to be expressed is transformed into a suitable host cell.
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upon intentional adm nistration of allergen or autoantigen, as during
peptide therapy for 30 treatnent of allergic conditions or autoininmne

di sease. wd.o2Bsspar ati on of the fusion nol ecules -61 WO 0288473527

PCT/ US02/ 13527 When the fusion nol ecul es are pol ypeptides, in which the
first and second pol ypepti de sequences are directly fused or functionally
connect ed by a HostywphBptinds dniyrekkaryotid drgyrokapotipehgstsdmammdobgxpressionlohown

met hods of reconbi nant DNA technal o of tradiftional chem cal synthesis.
It the pol y55&8 quB%Pré?FeénSpr%‘EfGE‘EEﬁﬁ Y ualnentdinel thg PreseldiTpeentign CERE encodi ng

the desir e&p%ﬁsé@ﬁ%k%oﬁé nbh€ sf?&gﬁeéﬁka- Bﬁgﬂﬁé‘r%jﬁssi (g?dg F %El‘gxq%éﬂﬁfe@ ffom

replicable “vector tor “cloning and expréssion. usse efore, the
nucl eot i demahitehuianorgacis@s (magaliaeselbéultuads),\péaritsrmdningdco bellsi Exampitsanit

regi ons, including native | and. | gE constant regi on sequences, are well
known 1 tHETHAIAA G e %uétg'grv S the SraTessios, ofig r@sz&%u@ffwepﬁl%% et

al ., Seque . i m@@ I | licsy_es t uhl.Lc Heal th
10 Servic e@gﬁ?ﬁ% n aflryqtf‘ﬁg '?' ?111: g{lee{ro ae??’ H%q}ég t (h es dZ’, A%é(%?gs B’Tﬁl!'erh&l
sequences @hb@ohiarkidneyald &ine 093 (Gehgersa/al.aGeal. Sorolvaioh 5KOWT);i baby hematet .
According to a nonencl ature system established for allergens by the WHO |

IS All er gelidnepsrbls ¢PHE AL &y Dt Chigeserip@stss oV gy EE) sHs woa0di cul ar

al | ergen iéh&s%{,' %{iﬁ&%aﬂf ALRE s hd 7’9:%%3[31'9%6%%&k%{skfdﬁé%géﬁg@ifl%%% the
first lettér o ;- d space "and an arapi ¢ nunber: Tn the
evend that CCy03peticas ghanBsonkay eelisd9mRIE-a6, ABSCYTRIL168F); hivhey cavieal

di scrimnated from one another by adding one or nore letters to e

h
Speci €5 doerenamn GRS (BT RES Gled): GAatny Bisney pRSAMIA beh TRGICEL 243 a

maj or pol len_aliler t . i $ 2QS t he
sequence o U |1c glgglﬁ]sa aﬁ%&"@c@ﬁ%ﬁ%@i@ﬁ@%ﬂ%@el@ﬁh%éﬁ%%r t gﬂe
entry nanegdMRACHAlNha (IR iatiohte gssst at prudiig afy384 nodPadifiodytendps et
al., J. Allergy din. Imunol. 90:909-917 (1992)). A list of known

anti gens, nemenmynegiotiai prodycing myeleme cyll HapEPYRdapprefersd e dwsgpdirtiomer
in ?t}ne SW%Sq_‘P rglae% asg%ris provided in Table 1. The nol ecul ar wei ght of
nost >f ood Al T&FGENs™P &t Ween- 10, 000 and 70, 000 Da. Sone al | ergens, such

as Ara h 1 (63. Bulkdstickxdredkion Bysterhsldikplaying ie6tdel1aDsia @hayvelySon! dihbr ar €
| arger, e.g. 200 to 300 kDa. 25 Simlar lllyﬁqta list of known autoantigens

i npl i cat edplesmidiprdacepvieal sapiession sysictsd ypied lieseot hopheadlstaggxdasivied Siom t he

t ti t di ! t lated.w.th t
of aut oant Teeal B yofR ke Pt de gk bR ot pEE ikl ol SRR
t hose aut oilgnmegediveRasReorhBihaTb@h of 1he baaileﬁwsaqutbg@{aha é&z?@&ﬁm@iea& he
aut oanti gen has been nmade. As can be seen in the table, the assignnent of

one2Par t i cedlghedsonidnts wdly hasothe genedtf isforest $xipresdebwnlse thesofirelpféhe vipal
conpl ex,

as tients with singl e. aut oj ne .di sorder often . show nore
Chan one autiardsBiromOleht PRsBy e AL BRSA 35« Bl B PGhint | gon
may be i NYBhMELiAR ASCHEH 18l RREgRY WhidHTY A6 FHISRAS the dabbigk 168er! Nt ended
that the invention be
(Trichoplusia ni). Another baculovirus sometimes used is the Bombyx mori nuclear
polyhedorsis virus which infect the silk worm (Bombyx mori). Numerous baculovirus
25 expression systems are commercially available, for example, from Invitrogen (Bac-N-
Blue™), Clontech (BacPAK™ Baculovirus Expression System), Life Technologies (BAC-
TO-BAC™), Novagen (Bac Vector System™), Pharmingen and Quantum Biotechnologies).
Another insect cell host is common fruit fly, Drosophila melanogaster, for which a
transient or stable plasmid based transfection kit is offered commercially by Invitrogen
30 (The DES™ System).

Saccharomyces cerevisiae is the most commonly used among lower eukaryotic

hosts. However, a number of other genera, species, and strains are also available and useful
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-62 WO 02/088317 PCT/US02/13527 limted to the use of only those sequences
provided in Table 2. As autoantigens are identified in additional

aut oi murwodeessses, those nol ecul ar sequences wi Il al so frcmdisesess2wi t h t he
invention. As noted earlier, it mght be advantageous to use in the fusion
nol ecul es of the 5 present invention a fragnment of a native or variant

al l ergen oliereinf iahtos Farkid hastorésoPal &3s070n Byeckastsinrgl J FasibiMidiabipls 286 66+

i mmunodom nant e pe, For many of the aller ins, listed.in TabI es
1 and 2, the Iila@?]b %ﬂswpsw@g SYsters ﬁ%ﬁﬁ?&ﬂ%@ﬁ‘%ﬁ%&é@i’f pRdcatRrowded:
determ nedg E a[mﬁéaf?&ln%vﬁrg 'z:rn lﬁlf%i @gﬂe@ﬂfe @a%ts% bithiRE férbc?s {{RAIOT

0 n e y

al |l ergen arietaria poI ave term ne Costa et

al ., Al ergytubedstessih 1(161@&@)\V1th'5hehﬂng81dr0 Kiiyrveiavy cephdsip@E S dPatridp.or  peanut
antigens Ara h 1 (Burks et al., Eur. Bi ochem 254:334- (1997 ); Ara h 2
(St agl ey eb943:229)p¢- 8%@%%%}@%@%3%%%203&@ zmwéfm cachyandl prgen 3

(Rabj ohn eélaﬁz e29(1 {1?81)' Eﬁe?g{@}%st?@ A2 i 9(%&%%&%%’ , Just to

mention a T Has| pr ot aut oant i gen,
the i mmnod@m-na@{l%ﬁ])teﬁm% nlikada;be(Ballmppealz tRio@heniBlidophgia Rs.nCenmompassi ng
appr oxi mateIz%/ am no acid positions 83 15 t hrough 99 Saa et al., Nature

346: 183- 18713229 [1083 D emdfrnsentls hosts, e H@rsetuladrolymorghy. gY easts rﬁﬂ@bz

proc.  Nat 1 oRusep Hes PR AR st et st UG i e

cor 11@spondédigpléeithiicn, eﬁpﬁe@see phavias bathe q&eﬁicalmy a@ﬁnﬁdw&l florreytoplafigicapy for
mul tiple sclerosi sée. ., Warren et al. Neur o Sci., 152:31-38
[1997]). ZJocalizationpeioyesiaselular exporie gad &g w@ﬁ sfvgteé tf(&déﬁﬂﬁﬂ‘%lé Erpienatian of

recombi nant DNA, h re f | ar
CI oning: A Laborrag(gr& Pe%ﬁp Fp%%irﬁead hdsﬁ' t?{ %lg)ﬁ?ggﬂnﬁ?n&ggﬁt%{’é t&ﬁ&i af’e'}@gh@la‘?ﬁ“

" i gonuclaehilder rsylﬂtﬂ?e@uoaon ()Maﬂ%] e &sabints GDNAL 8¥4roductibliofEihgleatandad t ur e”
(R | _Freshney, ed., 1987) ods in Enzynol ogy" (Academic Press,

| nc. HaBN@o@mpcberte@qgéﬁrr@mdanecuedrm}mﬁe@g@s fowgcrecatngtmay I(miams Wél r & C.C

25 kwel.] d S | 7

for ﬁ‘kﬁwﬁ i BBy SN FrPRE bR st bengrl T 4R é‘rﬁ‘” °

Protocol s fop Myr6&ubtidh oBtiR) Rgkdes df'fhé\'i)reé\ﬂﬁ uhehti®! indlude, ﬁﬂgxamﬂefﬁnm

The Pol ynerase Chain Reaction’ ;@gym Is et al. eds., 1994); and ' Current
ga

Prot ocol s ¢aatrymgm@d@gble T7IREA $6 @meé$tudleedtsal M@mcés nzymeoh 488 tH0-

Do Specst B oA BRI PRRE TR A e 5 AR e R A 08 @

vect or con(tparcr:u: nY,44B8 Wene (ATCde7 @zpy X3596 (A$cbr:ein§3‘79rmgq101 (A PCe 33Wotnbl e
host cell. -63 WO 027088317 PCT/ US02/13527 "Host cells can be any

eukéﬁyot [ CJMiOIpﬁ’PQ’RC&@ﬁdtmé) Y622 hbuk Wd}ooéWQQMA'ﬁC@ﬁﬁ;@gé,rMéBlﬁéch
proteins. ACeadifo\Yiny it SRR, 5355a OF polSy Bl SR e W WO £A0.LC
the peptides of the present invention can be readily produced in large amounts by utilizing
recombinant protein expression in bacteria, where the peptide is fused to a cleavable ligand
used for affinity purification.
25 Suitable promoters, vectors and other components for expression in various host
cells are well known in the art and are disclosed, for example, in the textbooks listed above.
Whether a particular cell or cell line is suitable for the production of the
polypeptides herein in a functionally active form, can be determined by empirical analysis.
For example, an expression construct comprising the coding sequence of the desired
30 molecule may be used to transfect a candidate cell line. The transfected cells are then
growth in culture, the medium collected, and assayed for the presence of secreted

polypeptide. The product can then be quantitated by methods known in the art, such as by
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expressed in eukaryotic hosts, such as eukaryotic mcrobes (yeast) or cells
isolated from multicellular organisns (mammalian cell cultures), plants
and i nsecwoaeloss17 Exanpl es of 5 manmalian cell |ines suit @clrashoissthe
expressi on of heterol ogous pol ypeptides include nonkey kidney CV 1 cell
line transfornmed by Sv40 (COS-7, ATCC CRL 1651); human enbryoni c ki dney
cell |ine EBBA (ithahamieddyadpecificallperindivg thel IgG3gH; or pIGEHA] portibmbitheanst er

ki dney cells &I?HK, ATCC CCL 10); Chinese hanster ovary (CHO cells (Ul aub
and Chasi®OlBl§c. Natl. Acad. Sci. USA 77:4216 [1980]; nonkey kidney cells
(CVvI-76, ATCC 1 A0 £ AR - :

CRL- 1587) ; hurrxa]fq])1 ng'ral\ﬂ lggatfm&(g:’éjr Cl n(l)%m l's ﬂ)ﬁ%ﬁhl&é&%ﬂ% %??m@a i ﬁ%

ki dney cel bifunchtEK mAdal: &Ghe Phsent ihvambinn hrengnoedtédswithih38n-pdTPEpiild 1inksy,,

and human ]iver cells 065) nyel oma cells, in

(Hep &, . HB ln _genera
par t P cul art RIS 2HBIIpFGHRE 1H61V§Wﬁ¥ SgBRsiG Re G %%%F;??n%p@lmm@e
non-irnmun i I i.ne: e ed for
t he pr oduc%lggﬁﬁ%l’gr%ﬁ 5,1(:3 ﬂ28¥{}giré;aré%nb’£@éﬁ eréa Hggg}sﬁfsgégiba%’o{c’%%ggggessi on
syst ens enfilnoyéoradly lingzgttheeld sdyasicgs.may rely on either plasmd or
bacul oviral expressign systens. The typical insect host cells are derived

from the fall Alepratioynthesprmppivearide sepyrepessod)the pjire iqlp@ida sy st a

¢ . . I ) . ; i h
bacul ovi ¢ (P Y SituR R el b EMEGHA e ool BRI S bR g "
t helgene ofvell Rh&nE s thexdskelkakid thnger In deeelMhdse mealiods Renploy éther pulidydredr i n
pronmoter. Qther insects infected by this virus include a cell |ine known
commer ci al $ojutips phapegsynthesisimgthedsodessyibehindiasic dexdbeaks edich pyfpx

I Te . . . - . et Borrh
0Pl ot CSEPIBBITLA, Pobus SPL DRl TRMACK S R R e gl O, Bty

Numer ous bRe¢Kferd] TIL$1953) exd GeBatadh aby Rl BNMeati el TSP dpitidk:] Anaysid $athais, f or
example, fromlnvit rogen (Bac-N- BlueTM, C ontech (BacPAKTM Bacul ovirus
Expr essi onBiojegyesditors Ef @rops enthdIMeicakofepNol. 2rAcpiurimPressoV ey &prk.Ha@8Qect or

nostr s ol Pr ireoi piep BRI ARRIRE B o SISGIS PLERFER ef S o

stabl e pl aBefPti@e Isgﬁmesig,r%m%acvmag, Betlin @ 984 SR GrosFERKIT Bidishhbier, Busi,t r ogen
30 (The DESTM Systen). Saccharomnyces cerevisiae is the nost commonly used
anong | oweFheRepdidgs tAnnlysiro Syrthesi Waolegy, sapiuiviobrl, &ir claspiepl sgbionsynthpusi es,

and strains arel. | so. avai,l agl e d usef ul ~64 V\D.0 /(%88317 PCT/ USQ2/ 13527
herein. such astBi RRIOR Holeetrs of theprese Hysplionpmay ciude iimip agil sequpnti, -0
M crobi ol . var@d@is i Pmtivd Buh d@EBdbulin YE.2S Hg@éﬂd/@ﬁﬁéE?,”alﬁzy q0%., 28 hONTHRARES! | Y

avai |l abl e, and can be purchased, for exanple, frominvitrogen (San D ego,
CA) 20Qx her onyaécsint gerufet gudohelindrasisi prétgingt Suetadmingragideiequencp veraritoean bec| ude,

ot S o S EREER NESH L S B el . O
or by in vitro synthesis of the desired polypeptide, as discussed above. The nucleic acid
sequence encoding a polypeptide variant is preferably prepared by site-directed mutagenesis
of the nucleic acid sequence encoding the corresponding native (e.g. human) polypeptide.

25 Particularly preferred is site-directed mutagenesis using polymerase chain reaction (PCR)
amplification (see, for example, U.S. Pat. No. 4,683,195 issued 28 July 1987; and Current
Protocols In Molecular Biology, Chapter 15 (Ausubel et al., ed., 1991). Other site-directed

mutagenesis techniques are also well known in the art and are described, for example, in the

following publications: Current Protocols In Molecular Biology, supra, Chapter §;

30 Molecular Cloning: A Laboratory Manual., 2™ edition (Sambrook et al., 1989); Zoller et
al., Methods Enzymol. 100:468-500 (1983); Zoller & Smith, DNA 3:479-488 (1984);
Zoller et al., Nucl. Acids Res., 10:6487 (1987); Brake et al., Proc. Natl. Acad. Sci. USA
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Nature 290:140 (1981); Aspergillus hosts, e.g., A niger (Kelly and Hynes,
EMBO |, 4:475-479 [1985]) and A. nidulans (Ballance et al., Biochem

Bi ophys. Wes2ofsmmun., 112:284-289 [1983]), and Hansenul aCrasny13s5e7 g. ,
Hansenul a pol ynorpha. Yeasts rapidly growh on inexpensive (mnimal)

medi a, the reconbi nant can be easily selected by 10 conpl enentati on,
expressed pr-o82L46q208DERSRAE £ H2AKt¥n&THNEOBEUOS T Kalted ot &S Mlthods

| ocalization or for extracellular export, and are well|l suited for

| ar ge- scal Bndvaroheldat670%2 (1987 o Raelpesmens ahr RNANE 137 1983 Y, ad Kasteisetiaby Nuele
initial cloni t icul arl y |, f i i f
el o gy P g R S e e e o

for site- diekgetiffsdabiida enasdehesit OWeBS 6 NPRIG TR RILSYY Boddon SerA, 317:415

si mul t aneously, and for DNA sequenci ng of the mutants generated. E. coli
strafns suilb8h)) mayfadgo hehwsedr oducti on of the peptides of the present

i ti i | . for | BL21 . i i.nduci.bl I7. RNA
ol yner ase. geneA TR b Foqphes variays ibGEo o boaft it dbigsBeliebasy he
ADA94 ( DE3JenefalRH3R ond B8 s&vrdl Efé%ﬁoiﬂth&nﬁﬂ(icfdbﬁfer lo€éd Matd t6estherihdhesst rai n

214 (ATCC 31, 446); WB110 (ATCC 27,325); X1776 (ATCC 31,537); HB101l (ATCC
33, 694); 2plyppide (MIGChGBNY B mukNBLsimiATEously, Gho) oneNNER8uqlEotde s, 638) ;

NVb39 (ATCC , 3§, 639),., . th i d f. t
e used ascaes for At S e fueTBREoRE 1M aRe IR e aidea e ™
reagply proaie@ehhddisBhoe sk bao MY gitg | deBArB@d b5 2RRT R ARABE 2RI RIR), it is

expression in bacteria, where the peptide I's fuséd to a cl eavabl e 1 gand
used for afmbiendifficufiuo igknaratt iacmglosligonitladtide thatomoodss 9]l of gt dessedelingesher

conponent s_ f or , expr ion in. i host | well k in th t
O o X5 ok kR e S T s Wb,
parti cul ar el c1e5tidkek |gelllé 5Ed Yor eﬁg} skl cfob b%@ﬁbﬁﬁ\ﬁ@&'.cﬁ?hé)ali%bfguﬁ@@tides

pol ypeptides herein in“a functionally active form can be determ ned by
enpi ri cal amndhepsinaecaled-trthe xingieteranded termpias BNgnsivoiisnecusty, awhtpe sgiond t he

codi ng sequence of e desired 30 _nol ecul e may .he used . tq transfect. a
cand? dat e ¥Ef of PeA Vo & Splnkerabien Bolroiar é’lﬁﬁ’é‘ﬁ’deép erﬁlre(ﬁwme, the
medi um col 4 Lasin@dfls APRANRELAL i G PRESIOACR s BACTEHRA of RREIRARSL €.

The product can then be quantitated by nethods known in the art,” such as by

-65 WO 02/ pB83dkAhEadditddaitad527 ELI SA with an anti body specifically
binding the Ig | g, or. allergen paortion of_ the ecule. I.n certain

i nstances, par %%P@Wipt%%‘hf@ﬁ@‘ﬁﬁp%%’t Ql%b%@ﬁﬂggg& UhpgquaRinatprialpeptide
bi functi on o eéﬁ@ﬁ’ L nyemt. : e i

non- pol ype;ﬁ})l%rlagg Ilml(ﬂjﬁidgp %fdo%&lﬁt %nay l%dl\\ﬁla%tglglg%ﬁ%ﬁt%ﬁgﬁd?%?gﬁgﬁ ;}3 er wo
syntbesi ze92/0@300i r This anethsde topeati ahyp eptabitefos euepariag and englyziny aaplyrabity vhe
reconbi nant approaches di scussed _above, followed by functi %le_l y li r}ki ng
the two setalssbles, thef tase nsiages 9f & wvenwpregaieypiapt | weukahefeds:” Bere

entire nol gagﬂklﬁarl}';'ﬁgefﬁ)lein identifying polypeptides with improved biological properties, which
can then be produced by any technique known in the art, including recombinant DNA

2

technology and/or chemical synthesis.

25
3. Therapeutic uses of the fusion molecules of the invention
The present invention provides new therapeutic strategies for treating immune
diseases resulting from excess or inappropriate immune response, as well as methods for
the prevention of anaphylactic response. Specifically, the invention provides compounds
30 and methods for the treatment of type I hypersensitivity diseases mediated through the high-

affinity IgE receptor, as well as for the treatment of autoimmune diseases (e.g., autoimmune

diabetes mellitus, rheumatoid arthritis, and multiple sclerosis). The invention provides
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prepared by chem cal synthesis, such as solid phase peptide synthesis. Such
nmet hods are 10 well known to those skilled in the art. In general, these
nmet hods ewploowsssit her solid or solution phase synthesi s mechamez/13tescri bed
in basic textbooks, such as, for exanple, J. M Stewart and J. D. Young,
Solid Phase Peptide Synthesis, 2nd Ed., Pierce Chemcal Co., Rockford,

L1, (1984dvandeés ovRREABnAMEthBds Br trviird ihinelid, disBasesPapk ngi@hoddtiaborie8
Synt hesis, Bi ogogy, editors E. Goss and J. Meienhofer, Vol. 2, Academc

Press, Newhereinkind(use8othe tregtnpant oBargsnamghasgibj et Jleasach bpagiears ¢nt hesi s

t echni ques; fmddM .Bodansky, Principles of Peptide Synthesis,

Spri nger - VFIRSd SBFY n (1984) and E. Gross and J. Mei enhofer. Eds., The
Peptides: Analysis, Synthesis, Biology, supra, Vol. 1, for classical
solution synthesis. The fusion nol ecules of the present invention nmay

i ncl ide anVatoragfitle Devpasarclargaied i ant s of native i nmmunogl obulin (e.g., 19G

el in basi ¢ preiERrondith xdiin el SRSERR R 2 GheBb ER%EO Raac a by

expr essi ngdégﬁﬁdiﬂg@ﬁ%é’ﬂyﬂg o NSRS Se iﬂ&u@e(ﬁdﬂdttﬁ@fe@ulﬁiﬁg@@m&ﬁﬁiag@ﬂﬁt cell,
or by in vitro synthesirs of the desired pol ypeptide, as discussed above.

The nucl ei ¢evakipd as s egpulind ecaetivitydioray aatipai. yAdjype Heeavtaon @mmeadiater ef er abl y
prepared by site-directed t agenesi s t he nuclei¢.acid sequence

encodi ng t eE?SP?IE‘é‘IB‘gﬁHFWQ%%@?@%Pmﬁgﬁ&rﬂleﬁ%% ??aég). en%gs gg&ioldgul arly
prefigrred i Scbntlispst St A3 isBoiRRl XS RIcAIRr dehak A rERRGT
CpoRy anp?lftdf@é’gﬁtgfﬁ n?%eg%ils][ﬂél?o S i e s R e 28
Jul'y 1987; speoificQu tieealiergdirbeimgratashddrto i héghud finitBraskptgy, Fc€ER R pipen rédshingus ubel
et al., ed., 1991). Oher site-directed _nutagenesis techniques are also
vel | knownthiesensiizedoell sthe aBergenierosy-limed sE menle@sesionad tq Heallecausigg pBwi ng

blicati . Curr.ent t J | ecL i 8; 30
ol ccul ar BB MARSCUBEY SEEPT (ndars e i Rufbta et B fro HARL P
1989) ; Zol 1 RAiakrs, sth as NbbhR@eSandayeRes, 2hl AeWb5yntHesizd®8ipid-detdlddanediattini t h,
DNA 3:479-488 (15584); Zoller et al., Nucl. Acids Res., 10:6487 (1987);

BraKé et asuch aplekotridars andyprastaglgedins (JgA degenysion, dgssssivepelyasagd thesgs527

81: 4642- 4646 (1984): Botstei t.at. i 229: 3 1K t
o O ool i R Sl e s SRR IR SRl o AR BasEL
and Cart er ;8fs vl alsoWM6duce D8 irél8asBPPoinflddindRel medRER3, wiias patitipatdlih agenesi s

(vells et al., Gene, 34:315 [1985]), and restriction selection nutagenesis
(el I's et adute arhddlged phasesf allRgisectidnendon Ser A, 317:415 5 [1986]) may

| b d. Am i g it h th ] id
SUbStitut on DR Ren A b sroBRdn grog dvipe U Ratke VAP AR BIET TS s
are 2:00Cat efedn! i98RiA%8 I hnd Hew HﬁerF&%|aY@ﬁlﬁﬁﬁﬂ&i, cldabdand fRMenRY phRtisalkyat ed

si mul t aneously, using one oligonucleotide that codes for all of the
desi red anevevydey.d substitutions. |If, however, the am no acids are 10

i o aci ds). | MEPSIOHE UPRER TS CLEtGHEISE 400 OB g FRFIN BB de
that encodgfe &ldst Qmhbe rRSIIARAnS BRABERE are peanuts, shellfish, milk, fish, soy, wheat,
egg and tree nuts such as walnuts. In susceptible people, these foods can trigger a variety of
25 allergic symptoms, such as nausea, vomiting, diarrhea, urticaria, angioedema, asthma and
full-blown anaphylaxis.

Inhalation of airborne allergens results in allergic rhinitis and allergic asthma, which
can be acute or chronic depending on the nature of the exposure(s). Exposure to airborne
allergens in the eye results in allergic conjunctivitis. Common airborne allergens includes

30 pollens, mold spores, dust mites and other insect proteins. Cat, dust mite and cockroach
allergens are the most common cause of perrenial allergic rhinitis while grass and weed and

tree pollens are the most common cause of seasonal hay fever and allergic asthma.
J
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I nstead, one of two alternative nethods nmay be enployed. In the first

nmet hod, a separate oligonucleotide is generated for each amno acid to be
substi t utwa.0208831Dl | gonucl eoti des are then anneal ed to treTdiSoyixs2st r anded
tenpl ate DNA sinul taneously, and the second 15 strand of DNA that is
synthesized fromthe tenplate will encode all of the desired am no acid
substitutions. Tlatakbtwsexpbsure tovat Hbedgdnne.gl nadgrat mbber latemmpeoteins asl foupfl in

mut agenesi s_to produce the .desiyed nutant.. The .pol ypeptides af t

i nvention cé%’ie’%lgl%esb@aﬁlr%sﬁﬁr”égooﬁ aliergic EKTHPRTIEM St X%@ﬁ?% lcaflia)oartgﬁ?/plﬁfaetshod
di scl osed, {,0fo X2 WRikahe hiferbO. CARRLHAMAT hbifRbenPHR LRl Ry BGS cMifde 20

92/ 09300. Ttﬁ?so net hoé1 |hg pgk%}l{ cu?%ﬁ)hy sui t abl eéef or prepari né ang ar?al yzi ng
a pluralityspfemblsgmptorss. that are variants of a given predetermn ned

sequences, and irs$, t her ef or e, articular]y useful . jn_identifying .
pol ypepti des wi t RYSEBIOVRASHE & gypltsse 2 P5uEs Withabge Stﬂ:‘%ﬁatﬁ/% cfign of

produced by : | %E r(ém, i I m?{H%

t echnol ogy g?llg 1(1)1§1§§E£11r$:ﬂ%églo¥fslym g%b%PEE% ) %%Zé%gg%ﬁegﬁg@{e%{ of t ég%% si on
mol ecul es ofnayhesuitrinesutdnetusl Restfigseinkl andvwestitatory peaotibnkesp eandtihdudipgut i ¢
strategies for treating innmune diseases resulting fromexcess or

i nappr opr i afEVEHARFBICHER prrchil blawn gaanhylexisndmernopiess insed| stipgsaye AONBRIL
anaphyl act i i fd i : r @\l 0 0
and met hods PEF SRERGeactBRE ddEMadhg bR MERN AR Befifhs RIS o
t hr ough t hestiigifle ingédts michididgHonegseptyetlowdscka| Jelksy harhetsweadps ead waite- of
aut oi nmune di seases aut oi nunune di abetes nellitus, rheumatoid

arthritis, #esed hewtsgfa(‘é%é@l pibpialso stg koayassilise apfs 633/ gupsisgpighe) ¥9RD88317
PCT/ US02/ 13E : .St . i B0
di seases. T rézer?glt%%\égggezgggrrll 52“@1‘ eleg?elﬁtg}en ?F{%ﬂi&gggp%nﬁl&rtﬁlé?%%éa trrhggr:{gﬁ% any

manmal i an seRjteias in NRIVIEYes hBvdTBdatomarad ifcredigf @hee t6 Ubjleciare Woflgtdumd of
the Di seases Targeted Allergic reactions are classified followi ng the Cell
and Coonbs DptéEis gnde present, t%a@pté nelisueyessiultfiran of Berapy Hithimeroblesrasrt
inducl%d and \t,r}g 1[c%sul ting tissue damage that develops as a result of
reactivity fo 5 %St i gen. A Type | reaction (immedi ate hypersensitivity)

occurs when an antlafRmungRt beshtsitmhneadigRBes Have Biss beasrkntefiddaswehas tedy 10
and encounters mast cells or basophils that are sensitized to the allergen

as a resul t agpaniigens meegtiredby e rhanitiodiqgdmpbeated indbe nathelocy of pytgimmune

Al For gen cr SEshERRaR TR o BRI L b 0l VR B panlilce 1

i ntracel | ul ggdsoahGintiin W@icahf%ﬂ&em §UBkEast NeluapiAdad&hieaaBliserdrieober ned

medi at ors, such as histam ne and proteases, and new y synt hesi zed,

|'i pi @0der i vRasoendi MedKay (5lsgubie AgoimmstDiseries Third E%hmn gadengicPress. e. |

degranul ati ?{99“8];%8 ‘i%,l/a‘{rﬁ and h%c?s%&f ?éds?)bﬁz%t%immune Disease: Aetiopathogenesis,
Diagnosis and Treatment, Blackwell Science Ltd. [1994]). The list of autoantigens and
autoimmune diseases in Table 2 is not exhaustive and is not intended to be limiting, as it is
contemplated that new autoantigens and diseases with autoimmune etiologies will be

25 identified in the future. It is not intended that the invention be limited to the treatment of

the diseases taught in Table 2, and it is not intended that autoantigen sequences finding use
with the invention be limited to those sequences provided in Table 2. Examples of
autoimmune diseases for which the autoantigen is not currently known, but may be
identified in the future, includes but are not limited to Behcet’s disease, Crohn’s disease,

30 Kawasaki’s disease, autoimmune male infertility, Raynauds disease, Takayasu’s arteritis

and Giant cell arteritis.

-69-



aut ocoi ds produces the acute clinical synptons of allergy. Stimulated
basophils and mast cells will also produce and rel ease proinflammtory
medi at or swowhjogdsiparticipate in the acute and del ayed phasa/usb2aisker gi c
reactions. As discussed before and shown in Table 1 above, a large variety
of allergens has 20 been identified so far, and new all ergens are
identified, Usdsorf EdbrmodndeipndnrgededoPiessecal |y every day. Ingestion of an

allergen results_jn gastraintestinal .and stenmic allerqgic reactions. _.The
most common f ood 2 PGS tisereibrein o B Fealdo TRt 2 Fresubes

soy, wheat, in@8ehAdideassL 8udhts SIS i8S s¥@ biddlAmuh & dREREE Rhi BhHhhReRt shockhese
foods can trigger a variety of 25 allergic synptons, such as hausea,

vonmi ting, dieapanseaTheiptesgdiiiwntiamgiovette may thatrautic amgtegits fdr-tvhGngmimmune

anaphyl axi s.. Inhalat;{.on of airborne allergens results in allergic rhinitis
; Hiyal

and aP| er gi TSRO SXOSH BAORRIRPE AL MO TPROGED eRECHITER e nature
of the expogyesics)profRiBOSIHESOsHRRLAPAIAR s BhhiBE IRNSsel ﬁf%gi%e@%%ogeqﬁletlﬁ% n

allergic conjunctivitis. Common airborne allergens inc es ol I ens,
mol d spor esitenizsd hereinese aotinentet toi bedasitingy astreodificatioatqf tikss tisesiwidl tend

cockroach allergens e.the .nost conmmon cause of perrenial allergic
rhinitis mh‘i‘HpéIe&?B’s@le%ﬂWé@ﬂ{gﬁﬂmtree pol l ens are the nobst commpn cause
of seasonal hay fgVRle iaithidh g hEe AThEFBatm NG A é%&sztxf’gfé- & 13527
Cut aneous exposu(IaZ toelan all | ergen, e.g. nat 8‘?% eglb@;r;5 ﬁ%at e>1< ' roltg%lgns as
foundOi n | anediaigt chwesgh theyhiglesiiinityilgE taeptbr @l d. eallprgic dzasdes,ansh meailekgist as
hives (urticaria) at the places _of contact with the allergen._ Absoprtion

of the al | etsHEp)y il thepemsihods. g FeaRstocenipmsare erpsiliakedtosiphibitenslicyB. regeptasi ¢

cxpesur e, g 9SSRI SRS WD, Rl b g B2

patient durligBGng WegR aytivifRYT Hea®igouhds diSlbsel @ekésn cAadsd usell i BidineH prevest
respiratory reactions up to and including airway obstruction and full
bl own anapHghedrshranjetefopedipted repstiens tomajgisenyitonmentabaridoccupaimaaladlleegens.c

i , oft i th hyl acti c...sh Ex l. i.ncl ude . i
107 S1T gt ng 1 neoWeER et s R B RAR B oSBT Siube RERERLT PR S RE e
wasps and Vibabechdi@e6ithtdhe FdpedrSseqice@hitl AR SontRGlerRlS ﬂlesﬁﬂlﬂﬂle“s‘ﬂﬁ esﬁéﬂ fire

ants (Solenopsis invicta) are an 1increasing cause of serious a rgy in
the US as tWidhbeessppeifid fetribe partignigealiargerhi Whemthetfision plypemidesompodiRbngdfoves

have beco an._increasi.ng concern t.o health care wrkers and ients and
at presen {TE[ hy R iugveﬁho@ GYRRYST l%p kfeﬁmal?ﬁm f;%{aé‘bvgf%’r Seﬂﬁ?@ei)?lggltgg S8V ept
15 avoi dan C&ain&oh@tbﬂﬁe@iéﬁ@@cﬁueﬁfses?ﬂfe%hﬁﬁ?é&?o%ﬁﬁ@?@% I Eglyi&séisﬁﬁitg g%??%sg lei(lals

identified, as well as the ~autoantigens recogni he aut
i npl #€ at ed berglebsd gpdimebinegificodr apaticnianaléergati. seases, as shown in Table 2,

and known in t he(b}';‘rstongesﬁlgbn %’oﬂfpépt\{ enco\é%ggi%glin. ofatﬂg in'\'\/f%ilt?ci)n can be used to provide

vaccination material suitable for allergy immunotherapy to induce a state of non-allergic
reactivity (i.e., desensitisation or allergic tolerance) to specific allergens. When used in this
capacity, the fusion polypeptide material comprises IgG heavy chain constant region

25 sequences and allergen sequences. It is contemplated that in this case, the fusion
polypeptide is internalized, processed and presented on the surface of cells (e.g., but not
limited to APCs). Use of the fusion polypeptides in this manner provide an advantage over
existing vaccination materials, as the fusion polypeptide has intrinsic ability to prevent or
downregulate any acute type I hypersensitivity response (e.g., an anaphylactic reaction) that

30 may result from response to the allergen sequence component of ’ghe fusion polypeptide. It
is contemplated that this prevention or downregulation occurs through crosslinking of the

stimulatory Fce receptors with inhibitory Fey receptors via the fusion polypeptide and
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(Eds.), Manual of Biological Mirkers of D sease, Kl uwer Academ c Publishers
[ 1996]; 20 Rose and MacKay (Eds.), The Autoi nmune Di seases, Third Edition,
Academ c Woa®883[i1998]; and Lydyard and Brostoff (Eds.), ARaraiSemsse7

D sease: Aetiopathogenesis, D agnosis and Treatnment, Blackwell Science
Ltd. [1994]). The list of autoantigens and autoimune diseases in Table 2
i s not exhaudogeneuslgl spscifiotfor the elietgeh saqubxecel Huiweaverg it iagof ecessary to

cont enpl at ed ,t hat _new ayt oanti gens. an i seases w th .aut oi mmunge eti ol ogi es
w1 Cbe o5 dEREE RO RS e Fr TR og o B o TERe T ARt | o
be [imted gﬁ'&eﬁﬂﬁvéﬂtﬁﬁt TR fis BhbodiRRnt HRERASER pB@HﬁMde'rﬂayTﬁt}th rot cBRrikd 1S
not intended that autoantigen sequences finding use wth the 1 nvention be
i mted to patiosér sequeace sequenasds dieed promdiabdreeting Exbproleedytofpromstiog thatine

di seases far .which the autoaptigen is not cur ly. k ut. may be
Cdenti 11 ed TilBHeropisaRatoT Ale datearedunes Hub MEE LMD Bldad vt
Crohn's di sgasgice. 30 Kawasaki's disease, autoinmmune nale infertility,
Raynauds di sease, Takayasu's arteritis and Gant cell arteritis. -69 WO
02/ 088317 PCT/ U2 SaRsFusiotpelypaftid€onmpositiensf afithelmvegeiaccobpmraedgGlirevy

conpounds djscl osed herein can be ysed to treat or prevent, a |l.arge nupber
of i mune CHFESSRRAnt TEEIER SealicRpPEPe AROMIEER SeRenss (6 2L JRSe REEYD) HiY
anaphyl act i . : t-in | i .

hor apet oo oF Ser PR a ol A iR e KRN TBE) AE e lin
excels or mmedgnel opitabdd Foriuserimienmesypicnge. Whacuded dathiy capabiey, litiv eohtemplated
provi des composi tions ,gnd met hods fi ndia?lg t he uses descri bed below. The
uses it emFEPIRABIRtde Baffaitel jsireqraied A08 PERSCIEHPR AR eI CseBEng plla(ABRSbf

t hese uses pMy: : s 1.l i t ; . The: .

i nvention f[ﬁy\%ﬂé%selgg%dlﬁléﬁ??le t?ltgg %@ﬁf&g‘#%%‘ér‘ﬁ%‘%é?@%‘%P?@?‘?? |1§18§g1gs

10 nedi at ededuencssghattpiembieghrgafting pind yrotgiyticmropdssing (ieat Gacilitatel cop@kéntation

di seases, such as allergic asthma). In these nmethods, the FcsR receptors
are cross| PhIEAHBDIIEEN FapeHcs il EenMEHs I fof the inghiction phielesenoppdpei des
of t pregent I i 1:0G | |_at.i o f e and
Fesiactt vitoon PR B3 Hidd Rt Irode SEMRREE B RaR b s, °0;
prevent adatiagdie iatimsi ailigk prRebstice dowarghia@ mytoulda)s I Bpviserkant al and
occupational allergens. 15 \Wen the fusion polypeptide conpositions of the
present i niSRPRSSHe-EoRPanaRhylagts reiehen) thatanay resisiremresctiyity directediaganst thend

all ergen s ces, I r i.F il be specific.for the
parti cul ar gqu?lgt? gr? 0 E&ﬁgéﬁw&ﬁ? ﬁlgf%@rP%%eﬁ%%epml e Ogoeﬁ%’gag[f ﬁ}%ﬁ@lsof t he
present i ndewhiegnlaciofiptdsethr@ighteassiiniGhaiie stiafisdiaRiFde @elepibrS REH MMlESigorand
| gE heavy _chain constant region sequences, the sugpresm on of the type |

hypelsensi FrPiracspipissps hedugipn polypensise gné sadogeneus laBspegbe foritlee guppantigen
particul ar I . si.on pol ypepti.de conpositions h

i nventi on ggdﬁleﬁ(geegﬁg%‘ﬁ&{% 1§1(r%g§|t %éejcessv ctg’iq’?ﬁ%sgaﬂdﬁhetrg?? lsglﬁef%odlrg’g’flef %’Fﬁ%ﬂ | er gy
i munot her dpynieguiatiohl GordesStoah kel ubOedhésehitdhFention.

(d) The fusion polypeptides of the present invention can be used in conjunction

with traditional whole antigen desensitization or peptide immunotherapies in the treatment

25 of allergies or autoimmune disorders, for the purpose of preventing the dangerous
anaphylactic reactions frequently observed in response to traditional immunotherapies.
When used in this capacity, the fusion polypeptide compositions of the invention will
comprise IgG heavy chain constant region sequences, as well as either IgE heavy chain
constant region sequences, allergen peptide sequences, or autoantigen peptide sequences. It

30 is contemplated that the fusion polypeptide can be delivered to a subject before, during or
after the delivery of other traditional peptide therapies in the treatment of allergic or

autoimmune diseases to prevent anaphylactic reaction in response to the immunotherapy
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reactivity (i.e., desensitisation or allergic tolerance) to specific
all ergens. Wen used in this capacity, the fusion pol ypeptide materi al
conpri seswbg@ogssavy chai n constant regi on 25 sequences andcaluser/ipsn7
sequences. It is contenplated that in this case, the fusion polypeptide is
internalized, processed and presented on the surface of cells (e.g., but
not | imit eaatenal ARCS prefivsel afbddiecrituthi dusipopolpeptide esmposition eanrhergiesn to a
provi de an advantage over, xi,stjng. vaccjnation.materials, .as e fusion
Dol ypept | deuge WAt FasRspeouty fplpetoyps EhBRtseRt Vi s SistruRviels -alipd
type | hy p%ﬁ@@d&dﬂ\g iR Caf®ihds, is AHsRTBPINeAChsifvitPREHIRES tolfifke 30
may result ‘fromresponse to thé allergen sequencé conponent of the fusion
pol ypept i déemnhinothesapissnviénihlantaatt dnbigen.t Hlis upy eftbe fisoon prlyphptidessgfihat i on
occurs thrqugh crosslinking of th timulatory Fes. receptaors_with
i B t or y TEERPR Sah PSS BlotRRR fidhe P ISHRYI0R ot aditaRd Bop I BRI S 17
PCT/ US02/ 1 FRASGRE TS Bud REALE bfaubBin bAG sl CHARRASIVRPE o RIEYVEr
%&%ggreﬂﬁ 5 - under st and t]lfg i é}n mTe nS|e§Ie1f%?) et R,

it is not neceSsary e mechani Smresp r the
downr egul atcauing maphylectid @aciios). or use the present invention. In this

enbodi ment, the fusjion pol ypepti de nay or. may not conpris articul ar
amino aci d sequéfcdge FW&PO%&Wg methogdsof it}??g‘n&ﬁﬁloﬁrcélﬂgmvﬁq rﬁP%’é%“s“é’i ng
that 5 faci4 : j L b r VHC
1% or 1 he ol AFnSnRIGARE isBhectR B0vehlifs @Ot AEAMERESliloR s ind
conpiki ti onscgfatibined allangend when atmipistezedi dt-gisk ehviduals (ag.nthoensitgenétia e on
sequences and aut oantigen sequences (e.g., nyelin basic protein) find use
in the tre&fAtAN2asnd thase prpasae iupcsarativgal dlegens i theiwarkrlagd)er osi s) as

vacci nation 10 t gL i j @l t : din
this capacity, :@ ﬁéé @gﬁﬂ%ﬁgﬁd&&&{rﬁg@&%@r lgo y gap{ﬁ:sjj%p]\f{rsé?%ﬁl %gfl H;&g
processed aotypppteds ot €t iavemiohingstopipeise thel sirgukalebas (ARER) of mbre thidh che

enbodi ment, the fusion pol ypeptide may or may not conprise particular am no
acid sequdwdespelypgtide dorpthicver dsired ergativerrentadaciic el @gbgwmje,taﬁat
faci{{tate ' t ! segue i C 11
for the i ndiaersar BrohsREn ol b B4 ST LI SERERSRo AL bl |
this node afayttaee apitiplaspiidies ad@dihizadey nipeEER inddéculdsath (gt tdse, milkiplensi C
ability to prevent or, downregul ate any acute type | hypersensitivity
response ( duson pelppeptidph whrelceaqmeprisingcy dislgyent Pmtomsgwrb@sfglwerﬁ@mfst vity
di rected agai ns t] f.usion pol tide. It

i s contenpl at edthf h&%h?r%%é&%%og%?%ﬁsﬁﬁg??ﬁ&%g g%rag]at%ﬁorn(%%ﬁleg %85 seFi%%ﬂlll%n Yt he
sti mul at or yesEpssiti eCRp i esntdof Mbichhirosne te sRitd€8edy0 hid Wus, Habe nfdsi on
pol ypepti de and endogenous | gE specific for the autoantigen sequence.

Ho r, i thanongphyyialegivghayoandicem deyrtbeizase, itie contemalatesthatdbpmstions éorf or

th d . at J j,] tO. . t . (g tign. (d) Th
Fusi onpol bl b CRer L BuT OliRES dEREES by BT Bt Mnet o
Wi th tradi hoBpaptidehelachiavy thg @BsiflRSBMGInobERdseiVe @ffeRERhbdRat R her api es

inthe treatnent 25 of allergies or autoimune disorders, for the purpose
of prevent ipﬁ]glp@méled:@ﬁg)@,smdlf erent suitable autoantigen sequence. In this case, the fusion

<g

polypeptide(s) can also be given prophylactically, for the purpose of preventing the
25 anaphylactic responses that may occur during autoantigen tolerance therapy.

(g) Itis also contemplated that in some embodiments of the invention, the fusion
polypeptides are used in combination with other treatments, e.g., co-delivery with
biological modifiers (e.g., antagonists of inflammatory response mediators, including tumor
necrosis factor o (TNFay), IL-1, IL-2, interferon-o (INF-c), and INF-f), immuno-suppressive

30 therapy (e.g., methotrexate, calcineurin inhibitors or steroids), or various adjuvants, as

known in the art.
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anaphyl actic reactions frequently observed in response to traditional
i munot herapi es. Wen used in this capacity, the fusion pol ypeptide
conposi t iwpd20883tthe i nvention will conprise | gG heavy chaca/usonsisant
regi on sequences, as well as either IgE heavy chain constant region
sequences, allergen peptide sequences, or autoantigen peptide sequences. It
30 is cont elfvhmuges dfttke Inveidmisi on pol ypeptide can be delivered to a

subj ect before, . duri. after the deliver f qth traditi Ky pepti de
therapies in th rbéﬁgﬁfé‘?ﬂal Rt %CO&?POH&@%@ nﬁﬂﬁ@sﬁ’f“&’@ gl egi prevent
anaphyl act ig.di2§ thidbe hﬁadrt@ %%@ﬁtealfefgﬁ R&ctidE40 8k SiR Rk all%;ge\ﬁ@r QLhPRAS L7

PCT/ US02/ 13527 materi al a preferred enbodi nent, the fusion pol ypeptide
conposi ti oralle@end)@gompying aa:ntlsalh;uadjcr mﬁEcsR'iseqep’em ohesk mcﬂemiﬁsazmﬁdnlubme I

hypersensi tivit, a particular whole antigen or peptide durin
i nmunbt her élbeyablﬁ ftbﬁﬁ&phﬂﬁ gudymagt; cels tagicagtyo) é%@lk-‘égqﬁ 9 %890 PEYBHHE
future | a S N on
pol ypopt | AP PRARLGHE ki, bAoA abb R Bils (U Risicen b
reinstitut iaoinhube agidatianad apgpidedn, ey adi iedudingtanapiStatip KSEOUkO T3y these
abandoned due to their_ induction of system c hypersensitivity effects
(e.g., casempguedssonid becysed apwalyite é??§§151t1%fé9 pafifat evisbdicrraiisttignAéenods
of the inv f | |
i sease by BruAEARRIPY, PEBUBDTRYEL 0kh Saref, IRl AT R fanPeRhlel
occupnt i onakseakities g@ageie Iﬂlaﬁéﬂahdiur&faﬂérgéh Varcitatibh &iﬁylbl&C@N/dndMﬁi Sreffer Shfety,
those at genetic risk of asthnma and those exposed to occupational allergens
in the wor g -dwanut O(fﬂe)tex tregimen nkheyspmelee be Head asirdronie ﬂ@wyﬁ@prew@aﬂmmg
subj ect usi ep of t ntl rise the
rga%g{nrf to r%Jv ? end 90 1 aﬂ éensfsugﬁg n% g? agP ek 6ge£1

si mul t aneous nor & 1 hah hi eve a

desired curati VQ‘h@rprékéﬁlplhyérﬁfbhlp@o\ﬁﬁés%inmf@lﬂer@é&ﬂlﬁﬁﬂlrﬁtmﬂél flSoro®IHRE &Y
aut oant i gen nmay not have a singl e i nmunodoni nant epitope,

and
al t er nat i vapgyin a pRyel fﬁ&meofr%ﬂﬁtgymaéclémqndb@wﬂé@@@fﬂr 2ediniyye nﬁmtlve i e

nol | es. |on epii ising a
di f:‘af(;ﬁlrJ ent gjﬁ?t{%eﬁlggf cannéb%gﬁtgﬁé I@S‘?%ﬁ o7& %ﬁt o4 lnfﬁl%%f’vﬂtglputgl%%1og

pati ents whsthARNERSEE ahigitRNaBpcAeAMAR, ol AIeRies] ﬁﬁlqa&%&ddfangi&a&mquj fol Ve
for the presence of nore than one type of autoantibody, and thus, ’have nore

20 than onénghgbidamsoeaiaphylaetin baelk.i Having the allergendassed to ratmolscmﬂmabwﬂl bind do
t hat the t s for treati th i ent se.the. si.nul t aneous
delivery o m o Fast Eg?sé?ﬂ%tlsp%ﬁb}ﬁg‘bﬁt g%y 33% %Bf’fjf%én UiBEdewd Ped

| MMUNOS UPPERSShEQIIE IS dhctiMIeKEIERER Jr‘é?ét&ﬂlc a@ﬁ@ipﬁe‘aﬁl%hagé’gﬁgrig&lén in

di fferent suitable autoantigen sequence. In this case
pol yi¥ept i dellsrperc vaccalation becgiantly ppactipér | Het ganaha-pllerben fitsive potepaselldle

ti h 5 hy! t hat t tl
Fol er ance. aMEra s eEa) et radcRrL G e B harsiaraal SHayih Aaismes bt TORET of
the invent hﬂé}geﬁ Hﬁragﬁs M®Bse %ﬂkﬂﬂa%ﬁftﬂe‘lﬁ riiofi a&@é%&gg? Fql%i %% i Lithdidh Ot her
e. g. ogl cal ers Y

treatments, delivery wt ant agoni sts
of infl an‘rmrh@rqdeﬂleetpmf&eradﬁmnat wresine ifoxcthe deatmehtiofen autoimmune disease may

cause a severe IgE-mediated (i.e., allergic) immune response, including anaphylactic shock.
25 In addition, use of the gamma-allergen compounds will cause antigen specific
desensitization to that specific allergen. Thus the gamma-allergen compounds will give a
window of safe exposure to the allergen be it as an acute or recurring treatment as would be
needed in using a therapeutic monoclonal antibody to which a patient has developed an
allergic (IgE) response or as chronic treatment for prevention of unintentional exposures
30 such as occurs with peanut allergens.
The importance of being able to suppress a hypersensitivity response is expected to

increase with the development of recombinant DNA and protein technologies. As an
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necrosis factor a (TNFa), IL-1, IL-2, interferon-a (INF-a), and INF-f3),

i nmuno- suppressive 30 therapy (e.g., nethotrexate, calcineurin inhibitors
or steroiwe)2/8831vari ous adjuvants, as known in the art. PCTASWMNI27 088317
PCT/ US02/ 13527 Advant ages of the Invention The bifunctional ganma-epsilon
conpounds (i.e., the fusion polypeptides) described can be used to prevent
al I ergi ¢ r gagbhRNSniBba B r&ddRWihdre pallyp&tiie préducty fndotheir waglihie e nseutiBy
occupying a critical nunber of ch&[ receptors, these nolecules wll
inhibit 5 tdppliesions iy themepniiphi there anan iveiseseddikeliheqs! thatibeserscamiingit| er gen

2topi o der MbiisIf plietperind ropohibr it Shvsiriien PrpBiEa e
angi oedema, pelRRed @mP it éonWeitima PAIRBEN| va6dih &ici KaCds to piuiedd dies@ra eapREMAs

coul d be used acutely to desensitize a patient so that the adm nistration
of a 5t her apéty whiladpge dgsss gf stapdand elidrggnre gienb Simgilardin theafusion polspaptides | y,
they can be ed to,10 desensitize.a patient so.that standard allergen
Vacui nat i oS PRy TRN ey . o Gt o BhERgn Mgl Rm SRR RNaT e
treatment. fhaye#RE sehsR ARIMSIEHheRk G hAfrEnhiies RBYorkse tdihe veddintihdnhi cal
reactivity to prevent environnental allergens such as foods or inhal ant

al | ergens. tigrepgtissent i nvention provi des. gamma-al | ergen bi functi onal

fusion nol ecules.far.. use in a novel_faormof aller vacgci hati.on that wll
be safer and mor Bt REEERYAL apihagigsn ey Hpuan RlRperied dgsgibed e vse

| gE- (@di at egogJiRAighIGy fo8REFdnY typ¥-1 hyP&batditRgy rctiBRHo dutdBntidéd LGuencRShdea®.
allergic rhinitis, atopic derrmatitis, food allergies, urticaria and

angi oedenn,inaptohntigenrtdleranct tirapy fanthp inehtardnit of scioknutdadisgage.t les al | er gen

fused to a nolecule_ that wi.ll bind t FcyRILI.b. on_mast cells.. and basophjl s
will pr eveﬁpnquﬁ%tpqi&ha@,éﬁnw% ﬁlmnhamﬁpFﬁ@ and inhibitpry Fey escepfprs will C@?@nﬁe@

reactions. GUgh fbﬂﬁﬂionocffa%{—ﬁfgg%&Pﬁehgﬁt%ict;&figgg‘éfi?ﬁ@?de%ﬂ HBh ok Rl em i n

20 al l ergen vacclnation as curren gama- al T ergef fusion
pr ot ei ns wispkcifie forathé eutbantiyengegtence (hoviegdreit idnsiescasaty ta usdustiues thent er val
and with greater safety than standard allergen therapy. These benefits of
t he fhvent iTBerhapisms @b nmying sunpressiondo make AeUSS the vepwoDwIdns theseifydey of a
traditional i: r. 14 . i i ause a
severe | gERoinaras yifinhih e BALERTvaoh Al M AL IHER £aAEREI Rkl

anaphyl act isopsliicdatoadfigen) agcidiutd W encusteell dufigg gdemhccatht@pgen as cpeuads

w Il cause antigen specific desensitization to that specific_allergen.
Thus the gdMPfal ByncesegaHviEnRgeiossuma andgneladige apprhytagtie shagks dbesefusigre t o
the allerg i: ANg d
inusi ng. 8 RRaER e R b AR B Bl LR SRR I Eetib s By BBEPE L
an 20 | er giantdahtifon pepside e, the tadsatdd thetapy)tcas adkiegMcefvwith legeesifétpn of

uni ntentional exposures 30 such as occurs with peanut allergens. The

i mport ance of belhsPrawneinyentianippedes ateanbaprE s fusion Rojyneptigrsigrugedn a

expect ed t Q.0 LGEEa3GulbhhihubOFadfuabR RITPRn B s4EFRERROR A Afh RLALEL

t echnol ogi es.
of autoimmune disease. The fusion polypeptide can be coadminstered with isolated

autoantigen, or alternatively, no supplemental autoantigen is administered. Having the

25 autoantigen sequence fused to a molecule that will bind to FcyRIIb on mast cells and
basophils will prevent the autoantigen sequence (either by itself or as part of the fusion
polypeptide) being able to induce local or systemic type I hypersensitivity reactions. Such
local or systemic allergic reactions are a major concern in vaccination therapies as currently
practiced. The fusion polypeptides comprising autoantigen and Fcy will permit the

30 administration of autoantigen sequences in higher doses over a shorter interval and with

greater safety than standard autoantigen-alone peptide therapy.

74



-73 WD 02/088317 PCT/ US02/ 13527 increasing nunber of reconbi nant

pol ypeptide products find their way into therapeutic applications in the
near futuwe,02issne is an increased |ikelihood that these rexarsor/msnt
products will trigger hyperi mune responses. The ganma-al | ergen conpounds
can even be used along with conventional allergen vaccination so as to

provide an extr aAlpEhgivelgiwhen ssdEinitonfintitor with Ered @s@entdfensi antbarpdlypepedgen
are given. Simlar lﬁ/’ the fusion polypeptides of the present invention can
c6

be used i n coowrigingticeandiFencandeeorssil damng iheIdpsrapitizaiéon hampudetthedsrpose 8§ t o
di mnish the risk of hyperinmune.response he iLnant . eutic.
The bi functslugl_f’fgf’Sl ?85% ?’%%ﬁqnﬁ%vltm%%%ﬁ%%péf yspfécp.']i:; :%%ggép 8%%%51(6?%?1 e used
10 prophy! agtibd advartae tidt @\ be Lydieo lsuptBer 59 ISE hiadidtyd fypas hisesentidvity

aut oanti gen sequences used in autoantigen tolerance therapy for the
treathent obspauseantrosieondy Swaswonsq solisitedBomearnaraaudar aupantigenciefuensedl nunber

of Fcs and inhihitory Fcy re tors wll _ be.crosslinke via the formation
of & bridge comprrORNRORIRCR R Gl bpRet AE et ger LR BBl £ 7o
for the autgaitib S@iHreLAENE S déLRANEYRAion) lolthtSpBafic BRIGEHSANY Thes Anhdei-st and
the 15 nmechani sns of i mmune suppression to nake or use the invention).

Thus, theseptuf¢ onmupekyppagssiodas styitgly prafeirddile tof grmerabizéd mymute apEphon.sis and

Cneounser s FRGestPa FARREO R A R R e o
hype{@ensi tdgditon 16 BREiAOS S actdT thOp&Bst intalnédipifedanaRIAYEsaGichGs RQ&dporiAbAS €

fusion polypeptides could be used to desensitize a patient so that the
t her apeut i anddmitimtetxated)i on of 20 aut oanti gen peptide (i.e., the tol erance

aut oant | gon- Fey R aBHBAIHAP §BERFS FIETIoRSh coRP G Gu hOR HH PRI Mune.
vacci nat i onpd Badmh & ReoikALBE ARMidRESa IRGhbiRdiMa DRidabie N 4Bah  of

aut oi nmune di sease. The fusion polypeptide can be coadmnstered wth
i sol ated aytmptom ilgemayaccahpay adeigws|byt often is udippahientlak aaskhoerly cgemons

adm pi st er ed. vin he 25 autoanti gen sequence fused to a nol ecul e that
w1 T na s R il S btRoun as el SERer iy vigh BouRE piiFased
aut oant | gemeﬁﬁﬂ%g&ﬁalfﬁénhgﬁﬁlit?%uhﬁ?%ﬁ ﬂg)rﬁ%i@@ﬁéalgf&%lgecliéﬂﬁd 99 vascular

pol ypepti de) being abl'e to i nduce |oca r systemc ty ypersensitivity

reactions. r&uetion invadahg the degp tlemis oakibengheous @asthmmsartesseesrapsed byoncer n
i n vaccination therapies as current]y acticed. The fusion polypept]des
conpri si ng lgw%ﬁmawﬁaiﬁar_apwﬁw fffnaé@ﬁtf m tvféugéwégﬁs et tsrratnil%ordq%mﬁul
aut oant I g€t GHH ARG Sialalld Qh%@é‘den%oo%ﬁeﬁ odf" ip getﬁé}oaﬁth%géi m{eﬁ b¥ak irﬁ‘l‘i\fl%ﬂl%s

greater safety than standard autoanti gen-alone pepti erap
02/ 088317 ReII. USER/ cbabRrions Atetoenmadn arel gnce phesent fsedotentham ik unaiths) thewioften f r ee

aut oanti gen, .a fusjon poly tide conprising Fcs and. Fcy can be used during
the desens iq%%t fé@‘??’é{ﬁ of W&rfapgftﬁmh 704 datly sy 88 Yy troubling to patients, as the

frequency of recurring attacks disrupts daily activities and thereby results in significant

morbidity. Standard therapy is often unsuccessful in these conditions, and is distressing to
the point that chemotherapy with cyclosporine A and other potent immunosuppressive

25 drugs has recently been advocated. Increasing evidence suggests that as many as 60% of
patients with these conditions actually have an autoimmune disease, in which they make
functional antibodies against the FceRI receptor. For further details, see Hide et al., N.
Engl. J Med. 328:1599-1604 (1993); Fiebiger et al., J. Clin. Invest. 96:2606-12 (1995);
Fiebiger et a., J. Clin. Invest. 101:243-51 (1998); Kaplan,A.P., Urticaria and Angioedema,

30 In: Inflammation: Basic Principles and Clinical Correlates (Galliin and Snyderman eds.), 3

Edition, Lippincott & Wilkins, Philadelphia, 1999, pp. 915-928. The fusion molecules of
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suppressing type-1 hypersensitivity reactions. This Fcs-Fcy fusion

pol ypepti de has the added advantage that it can be used to suppress any

| gE- nedi awed2ygse? | hypersensitivity 5 response, and not @aryusSohesseesponse
solicited froma particul ar autoanti gen sequence. Furthernore, use of the
aut oantigen-Fcy fusion conpounds will result in antigen specific

suppr essi Ofhd prefont jHRAGHSAkbEREIAND forh thEBhsiS RE GirolvE] dtePRBfiveltedatmdnitios
antigen- specific inmmne suppression is strongly preferable to generalized
i mmune supphess diseases ay safblyddecksngpgpcesdd the HogRles t he patient susceptible to
possibly life-threatening infections (in 10 addition to the side effects of
t he potent i mmunosuppressive drugs such as cycl osporine A and

met hot r exatcg),, Og;}loggghgpgﬁnulgzﬁgns HER&1@aNTa- epsi | on conmpounds herein
hol d great pr$7 mse for the treat nt of aut oi mmune chronic urticaria and
angi dedema. Urt |F©atheaapeat1aums; mcludmgmmmumnhmnmmdﬂpﬁthy imtehBomycasbdut
often is i thic |sarelat|vel n15d rder caused b

| ocal i zed g%‘ﬁﬁ%‘&%és Rearmaggtical Loppepitie St’i %WEQEW%‘?FH teatly aceepigble
dermal vascuylfrs HefiRARI 'MEﬂaoHé' oﬁh&’%ﬁﬂ ﬁad%Hédl tfbﬁ‘t)d‘m&ﬁils Sre WADASRHLIR 1S
a vascular reaction Involving t erms or subcutaneous or
subnucosal thé &t uBschaamse andformbiadehs g@draﬂymaydmlfbumngr}éamhgmhbn Thi s

and angi ooddGRBROKITFe AgbBThMasb RIS CBe Catonroh JoRt b A8 26
R R G R e LT R

very troublStatglitens’ ’pazbumml @‘,Pcm&ztéﬂméSczfe;lzceqmdrY@yhmlog)e Gachnicad Raporatlos1@i srupt s
daily activities and thereby results. in significant norbidity, Standard

therapy i s 9PPert-tmslidésarshitablpadmmisiation rmab%l begtbp defermingd samadicaly
the point :p?éacrtm(c\sﬂé?gglt %%hg)gﬂ?lalﬁd}w%ﬁb{)sporl ne A and other potent

i mrunosuppressi ve S recent’ly been advocated. Increasing evidence
suggests that aPhemnyceaticdhOsmpdsitiamtof ettt Festnt MveMbsecapeodiptison susiat ual | y
have an aut oi nmune_ di sease, in which they nmake, £ functional antibodies

agai st t h&\qtecyfs of the @psent inysgiion alopg é‘ﬁthd@%‘?ﬂt@na]s“é‘él‘l%ﬁ ged eptiogplly ofger Eng |
J. Med. 32%g%§ﬂ%n}604 (1993); Fiebiger et al., J. Cin. Invest. 96:2606-12
(1995); rger et a., J. din. Invest. 101° 243-51 (1998); Kaplan, A P.,

Urticaria and A@git@l@lé&‘diﬁﬂls 30pdrt) deponf up oireel 136 or &@&b@telalfleﬂ@y [Hbe&kadiple oral,
Cinical Correl atesmgna Galliin_and Snyderman eds.), 3rd Edition, Lippi ncot t
& W ki ns, tpasdesael b'rltmll,gy@y 1@6"“@1@@2@%@%@@”@?&’ the pessl p@%ormosm% VO

02/ 088317 ?ngacl:i?g %e{r%%%%ﬁ wiefl@ Ef&rgntt ceilqg 81%%(!:11? hani %lt? ellth 'ﬁgst 091 1@ ¢ he

basis for a nove fec ve tr i seases by

bl 0cld ng agogesganiple ipharirRigicalagaesirtdoaipdsitions iﬁﬁh’ct’@dﬂ iato the Bloofl sir&ﬁn should
| nventi on 5 For therapeutic uses, including prevention, the conpounds of

t he i nvent begolEhle. K¥herfaptars age l«s@pvasmﬁhaaﬂaeazﬁumluéﬁ cansidlsertions e1eh as foxicity
acm < o A RRLTIERHL G2l AFESRAG FE R gl vem o Vet oo
Carriers or excipients can also be used to facilitate administration of the compound.
Examples of carriers and excipients include calcium carbonate, calcium phosphate, various
25 sugars such as lactose, glucose, or sucrose, or types of starch, cellulose derivatives, gelatin,
vegetable oils, polyethylene glycols and physiologically compatible solvents. The
compositions or pharmaceutical composition can be administered by different routes
including, but not limited to, oral, intravenous, intra-arterial, intraperitoneal, subcutaneous,
intranasal or intrapulmonary routes.

30 The desired isotonicity of the compositions can be accomplished using sodium

chloride or other pharmaceutically acceptable agents such as dextrose, boric acid, sodium
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the art. Techniques and fornul ati ons generally may be found in Rem ngton 's
Phar maceutical Sciences, 18th Edition, Mack Publishing Co., Easton, PA
1990. SeewoOakmsg317 10 WAng and Hanson "Parenteral Formnul at ipamassot/18ent ei ns
and Peptides: Stability and Stabilizers”, Journal of Parenteral Science
and Technol ogy, Technical Report No. 10, Supp. 42-2S (1988). A suitable
adm ni st r atth@atd propelens g[ycbgﬁblybl% (siehek maneitolundasofBitbl); af othi idotdahicaper for
each patient individually. Pharnmaceutical conpositions of the present

i nventi on cagAEoPRiese a fusion 15 nol ecul e of the present invention al ong
W th convention rier n tionally. [ ngredients. Sui

forms, in part, aflé)épgér’l%e nhcpa(?ﬁn% q%‘%goél émé?Ctltoﬁé }%Jc%ﬁetnee db?'g'é‘riir%q#%,msg ‘gﬁgﬁa&%%{mgm’

oral, tranageaA@ial, ét0hBbeihjc@fen,dhie EdmPoinasbf BB inveHEbn berfeEmahed idligliiow
t he agent or conposition to reach a target cell whether the target cell is

present i n saluighs,ipeeferablyan phigsielogicailncerupatiblebufas suph asHanl(ssolution or

phar macol ogj.cal , a tS of,.conpositions inject intqg.the bl ood stream
Choul - be RuBRi Bt bR SR s 2ok BheR 31§k tnablion s R i or
consi der at irhie essipln® el préilidhe M) tRAtIBe bdiRtalRRYSUd iR fABRENE by
conposition fromexerting its effect.” Carriers or excipients can al so be

used to fadV3F standardsmheysendor eanylle, hesuspengeslindgn ingk aiysuéteblyfa vegetebleogd
and exci pi ent,s_i ncl ude caltci um ¢ rbotglate, call)lci um hgsgh te,t various 25
sugars suchUdsas SyBGPeatft bl gt ol 4ckenta SFalf”)?ge refFadyAPShatecel | ul ose
derivmti vesus@ai@! inhn aqueERlaRi®, Bt bLamMe) ¥ ah ot@RebatiG8 LA REpH of about
physi ol ogi cally conpati bl e solvents. The conpositions or pharnaceuti cal
conposi t i ord-&hn’.be Theisicohpositiods ¢ap bt stdrdized by conmeptiondl sterilidatiog, teGuiquestor

limted to, oral, .intrav S, Intra-arterial., jntraperitoneal o
subcut aneoi@ v6 pEIHLERT BHSsomafifindibigrieit phag - SGhonliE Siienleplepuodtiary

I sot oni Ci t YuBitardcB a S RARREI {ol DPfoxiRite PRy ASILLITRT dBARHNYSBY a$ A b ferifd! Or i de
or other pharnmaceutical |y acceptabl e agents such as dextrose, boric acid,
sodi um - 76gwts.0UsBBRIferPE@TIUISIOT k3B Ie, sedintraatiate/pretipydie beffglsy doform of
polypols (such gs mannito), .and sorbitol), or other_ inorganic or _organic
ol s, FaPRs R Bebing R de R Rk R or s it Praeallgeftechve

| nt r amus culafountsryriRy§@patation A8 HERYREd fid e blIdSiredm? bvérth&HiHoak ort(ﬂg
conmpounds of the invention are fornulated in liquid 5 solutions, ?erably
i n physi ol dojilavng yraosiepatl ibjeetitndf deliveryudh additiblanke sormpdurids om b forfuhgelr ' s
solution. Alterpatively, th onpounds af the invention are faqrmulated in
one or noﬂ‘éscglf@i%ﬁpeaﬁf%e‘tlgog’.e,% o BT dmgeriately PriRkio Yee I@%ﬂéiléﬂdl forms are
accept ed agispaf@udsy defined by USP standards. They can, for exanple, be
suspended in an inert oil, suitably a vegetable oil such as sesane,

peardft , ol i ve oiAlfenmativelyhesrtaic mefxcalel élentified araccideh@r with the préseyt iarventibn
suspended in an ueous carrier, for exanple, jn an isotonic buffer

sol ution a_tc"“bE‘F ?)‘%g‘é’ﬂf_g?ffdo _.1]6" E: 8" 9¥aﬁ?dnﬁﬁé9§rétl% DEIEPIEs arerfoppulgted intej zed
by convent i;gialtishordll #bREdeIBrrh EGRA WAL Rule8 tablets and tonics.

Systemic administration can also be by transmucosal or transdermal. For

transmucosal or transdermal administration, penetrants appropriate to the barrier to be

25 permeated are used in the formulation. Such penetrants are generally known in the art, and
include, for example, for transmucosal administration, bile salts and fusidic acid
derivatives. In addition, detergents can be used to facilitate permeation. Transmucosal
administration can be, for example, through nasal sprays or using suppositories.

A preferred route for administration of the compounds of the invention may be

30 inhalation for intranasal and/or intrapulmonary delivery. For administration by inhalation,

usually inhalable dry power compositions or aerosol compositions are used, where the sizé

of the particles or droplets is selected to ensure deposition of the active ingredient in the
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can be sterile filtered. The conpositions can contain pharmaceutically
acceptabl e auxiliary substances as required to approxi mate physi ol ogi cal
condi ti orwp e8831as pH buffering agents. Useful buffers i mcrucse2/ise?
exanpl e, sodium acetate/acetic acid buffers. Aformof 15 repository or
"depot" slow rel ease preparation can be used so that therapeutically
effective dasmedyast afthe heeppatepatrat,icon tiaoat, dppdr vespedtointractton dunigh.oniglablam

over many hours ar da foll.ow n ransdermal injection or delivery. In
addi ti on, tCH@PBSHﬁB%ﬁéid%ﬁ‘?S 5 hoF amBrion Aresurl et th B ot Bk Sebinted or
suspended i ' ' ; L lehzedy AR w238 shidhcdviied.
20 Al ter nat%%%y%}%%%ég{ nﬂfn%ffag%og@grgec%%%{ﬁ:s ? irgié‘ébiu%ﬁg%%%r dar‘%vélgb\?\,i tS h t he
present i nieanietared dese ihkaladiitniclives g sanel dogagerdimalicdtioadorilripatiestupon, t he
conpounds are fornmulated i nto _conventi o,gﬁ:a]ﬁor al, dosage forns such as

capsul es, t°aft etwrtignPiihndevice. dfeleredidoseiphnlsisdypigelboincuds agpaistepeenigining a
t ransnucos : I E MEHQ

admi ni st ra’? %sgﬁfo%%%%?@ﬁ%@ %86’?%"5}%%‘%& t%g}eb%{rdr%%r to be te[geec} (rlr(%esgt ed
are used i rhaperf Aihewdaaistes ik insrtel ipepatcapricde iarachogg e badd haviagavmounthpiebe

art, and include, for exanple, for transnmucosal admnistration, bile salts
and f usi di O aesegicogder dedivergmedifatipndp thopaticnet Bhegratent wanhselevisedyt o

faci | itate poraRaliQlne HAAHTHE AR8khe 1?0%?‘16‘ LREE 2HIBIY GAL %’ca{)t‘&{‘? SERIRLE.

t hrough nasal s yS OT uslng suppositories. A preferred route tor

admi 10 st r atdossofrhedibgticnongioe tidschambéhuditovped i tsleRByalve wifch relrasasttheon f or
i ntranasal and/or _intrapul nonary delivery. . .For adm nistration by

i nhal at i on caPtyesdafirgd volme ob medisajjonBibe desshasiber rike aimasphes af an acrosol
it ; i i Gl J .S .
el bored ¢ as ShriRgoutiPhe ohlih Firhfes dloukt MRl EEe Uyt IR Bl

02/ 088317 HEeT4ik¥é02/ Tidbpatienttisn rebshs@aht cafisttn® theishé felda9E yalve dlokes dGhe
throat, upper respiratory tract or lungs. Inhalable conpositions and
devi ces f ofilin&ydveepansita rafidk the doserchampber fog thamext pdrinestuafion ofmediexiinnp See,

deviges for kver S i.caklons,. i NSpI i Qn. ar.e._known.

oo Sion adon AEnd U8 Ma g EERRED AL B8 Tl L REN Rt BB Grglite "o
medi cat i on at @etdiel PladakieidtAdtpaor mda@ph actuation of the device. Metered dose
inhalers typically include a canister containing a reservoir of nedication

and propel | ant dyigdier dewiss isrthe hregthactuaiadometsted ioserinhales thatiopasates toamrpeide  The

cani ster is.j i eceptacle.in a _body.or.base i a

ot hpt cce MISARREERs bl SIFRORRIEH MedhobBlt sRmig R R MRt Pl fients

pati ent us®seatthataayd @@i@&eldﬁ@d@%&io’sé’wﬁé@ﬁ&iiﬁ%iﬁat&y@ﬁBﬂ?fﬁcﬁfeS b Rte@hiheal Ry to
close a filling valve and cdpture a netered 10 dose of nedication inside

t he Zhanbefto Wieget deaplerscaalvsl dasthey aylesrelgnsastthe ddseadws thhdeteaterbflow eides f i xed

vol une of icati in.t dgse chanber to the atnopsphere as an 0
st s mirpousateR) diBiols o A3Se S A oL e PR RPRE "M et B SR ai
the nist i Mo 3,13178,7@8;rﬂms-,ombg,smg?ﬁﬁ,szmrx;:219*92@&3,84,5111@,39?}@,2'&)}39;78.50 t hat

the rel ease valve closes and the filling valve opens to refi the dose
chamber for theDesxes adaicristtordeliventrppowdetied drugsro thegmtient's airways (see, e.g.

U.S. Patent No. 4,527,769) and to deliver an aerosol by heating a solid aerosol precursor

25 material (see, e.g. U.S. Patent No. 4,922,901). These devices typically operate to deliver
the drug during the early stages of the patient's inspiration by relying on the patient's
inspiratory flow to draw the drug out of the reservoir into the airway or to actuate a heating
element to vaporize the solid aerosol precursor.

Devices for controlling particle size of an aerosol are also known, see, for example

30 U.S. Patent Nos. 4,790,305; 4,926,852; 4,677,975; and 3,658,059.

2

For topical administration, the compounds of the invention are formulated into

ointments, salves, gels, or creams, as is generally known in the art.
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15 for exanple, U S. Pat. No. 4,896,832 and a product available from 3M
Heal t hcare known as Aerosol Sheathed Actuator and Cap. Another device is
t he breatwoacwssstied netered dose inhaler that operates toPeTas0ZE3s27
automatically a nmetered dose in response to the patient's inspiratory
effort. One style of breath actuated device rel eases a dose when the
inspiratory effofdedimdesolatidROTaN bake teMpssitZéhsican be Hgeeshed RethraghRasn

val ve. Another style releases the dose when the detected flow rises above
a preset tgestsvich as asthybedbiesd. Bencaivhe micpacdesroneified forgpeithgroyatendawpl e,

U S Pat. Nos.. 3, 187,,/48:. 3. 565,070; 814 297: .3, 826, 413: 4.592 348

4, o8, 303 A UL AT ol e Gl Ry il B 1o
the pati entcafi baichidyed(S8@Eding, B exavhple, aCAILPEWMNG; a Aorbrohic/ §lactanelshieh ghel | ver
an aerosol by heating a soli d aerosol recursor 25 material (see, e.g.

U. S. Pat entTwesn).0ran20190 syrfactng (wck @wl%éh pelypibenslrghad selfatesontsyligediesy e, at he
drug duri ngl;éthe}early stages of the patient's inspiration by relying on the
patient's i Bfl atory flowto draw the drug out of the reservoir into the
airway or to apt@@hg)s@ﬁch@aiseﬂagm t8é SR Rfiod Qfey)?@ﬁfédag ﬁqﬁ%gsmew%recﬁémol
precursor. Devices Tor controlling particle size of an aerosol are al so
known, see,followingggngriaby ac@pted pScepatics nFomNzemple, 80seB08d conPrBeB8Sean be

4,677, 975; d,3, 658, 05 F t qpi | i ni ti , th f th
Hvent on ARBS SRy it BB pder o SRR eyt HBougBialongpa Rt | "
gener@l |y kpawm camthbh 8¢ afjusted (VAR P8R AalioRehd VROSiA IR e hddifGS b Riter

sol utions of the above conpositions can be thickened with a thickening
agent such caghinkdniiyg ageat ind peseiblyThiayfar dm cirgrqd pEparaschdiditional Hoité fcecbnfrol m
either water .in oil or oil in water. Any of a wide variety of

phar maceut i'®4FY acceptabl e emul si fying agents can be enpl oyed incl udi ng,

for exanple, acanicAnRAMEESss vafioRORshRHnds ﬁdfﬁlfs@ﬁf@e&ne&@eg%fgﬁe iAventibNesnd . Or
I a sul T at

an ionic surfactant (such as al kali polyether coho es or

sul f onat es ,admigsterea cafibetdeteymin€d by swntardpsoasdedfesl Genertlg ai therepduitionilyar e
prepared by m xing the.ingredients.  foll ow general | y accepted
pr ocgjur es.ef%]f)%"ee%é?}m?és, bet(%?fgel’s OBE{%mS@‘ﬁﬁBHth sk %’BeﬂcﬁP&_&@ﬂ?iaﬁﬁF‘Wi n a
bl ender or splhafniARARa dRWiSE & BIPMIGERIRRNGAR WA Mo 1R3! cn
can then be adjusted to the final concentration and viscosity by the
addi ti on ofanwatosnt baweerhatedug Ai0A gnd §6 mig/lagy dngro psdfbrdaylydbebudehabottol .¢ amd t®1 pH
or an additiopal. splute.to.control _tonicity. The anounts_of varioqus, .
conpounds ¥ E%u s tﬁ‘?‘llr’ldhvé&‘r'?é thBgyeased: tﬁ?é3 (f%‘?}'@%‘?a}t’(?ﬁ Ot%éh%@maééﬂﬁer’rﬁ el vathie an
be determ @ﬁéﬂsmoggﬁgﬂﬁ{agyﬁﬁﬁgggyr es. Generally, a therapeutically 15
effective anount 1s betweeh about 100 ng/ kg and 10-12 ng/ kg dependi ng on
the 2ge and si Zéheabnipoendsaifithapresant thvichordinag 8s administered i esmisiastisgi witled

it i an _anount between about 0.05 and 50

ith th tient. L1y,
Vr;ng / kg, ?m?gnlﬁ Sgwregﬁ‘%ggg@%@gﬁ&céggm fog thy tkgapmeny of IgE-mediated allergic diseases or

conditions. Such further therapeutic agents include, without limitation, corticosteroids, p-

antagonists, theophylline, leukotriene inhibitors, allergen vaccination, soluble recombinant
human soluble IL-4 receptors (Immunogen), anti-IL-4 monoclonal antibodies (Protein

25 Design Labs), and anti-IgE antibodies, such as the recombinant human anti-IgE monoclonal
antibody thuMAb-E25 (Genentech, Inc.) which is currently in advanced clinical trials for
the treatment of patients with atopic asthma, and other allergic diseases, such as allergic
rhinitis and atopic dermatitis (see, e.g. Barnes, The New England Journal of Medicine
341:2006-2008 (1999)). Thus the compounds of the present invention can be used to

30 supplement traditional allergy therapy, such as corticosteroid therapy performed with

inhaled or oral corticosteroids.
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ng/ kg for the individual to be treated. The determ nation of the actual
dose is well within the skill of an ordinary physician. 20 The conpounds
of the prweantssamventi on naybe adm ni stered i n conbi nati oPCHtsSN2/13328 Or
nore further therapeutic agent for the treatnent of IgE-nediated allergic
di seases or conditions. Such further therapeutic agents include, w thout
limtation, cort4.costgrlasf auf@nkrégoni sts, theophylline, |eukotriene
inhibitors, allergen vaccination, soluble reconbinant human soluble IL-4
receptors (| munblfeinyentipatdlsonrovidepsitielespbinanHestpsdosprismeshesipgleshgdsi gn
Labs), and anti-lgE antibodi e suc h onhi nant_ hunman [

monoti onal TareiebaR Ik £3e Bk A abi T FE YPRRRR e RUT A AT
advanced clgarkgslinddii H & dssciatéd@ith HieadoiBiierOSu@ilé estsinvdstifcl@dQ@rC ast hnma,
and other allergic diseases, such as allergic rhinitis and atopic
dermaliti s qevwle, botles,BazlpayTingasectie Wherrjitaners Jeayrhedbrogd fupmiaciagiety of

341: 2006- 2008 (.1999)). Thus the.c ounds o he present inventi can. be
Daed to a0 BtisHAS s s glas 3y blASd HR PPl R ARER RO WG s AR
t her apy peft‘féﬁﬁﬁ@dlevﬂohhi_tioh%h@h&@' Have QERk1CREESS %@ﬁt(ﬁfrfék_éiﬁple-tﬂ8cdf@iﬂéi{rﬁ§}8&l7
PCT/ US02/ 13527 4. Articles of manufacture The invention al so provides

articl es ofaniahafeactusadutiaming osianviplthaeingiarstippecpiaicgablé by b bypedsmpisuniestion
herein. The artic of .manuf acture conprises.a.container and a |.ahel or
package 1 nawpplel s S BRRACHN s FOPRU-EST iRt afffosd R Bord Tiower &t
i ncl ugle, f geadh ofX @AM Ve@gehi@h tHeRPmpoLiAbA is $HisloAIBMpohd of thEEnaRbAR! TRS RbERY
be formed froma variety of materials such as glass or plastic. The

cont ai ner wipdskage sanepandicatesithatthe hompostidreistisedior dreating thacombtiomef choice,

condition and na ve. a sterile acgess port .(f exanpl he. cgnt ai ner nmay
e an 1 nt raVRRDT A SEG P B ER g Tor A o R T B CURO Al eSS ABETES by o
hypoder m ¢ b8y &CThOfticRFF Bl factiEntad Futch 86mPRYe #iSRePCorfindrtdRpALINR

devi ce such as those di scussed above. At 10 | east one active agent in the

conposi t i orphiagnacefiisillyraccepigde buffaf suchas bactemestasic. waktrefol afjertion gBWHip kage

i nse i ndi cates t t he conposition. js used for treati th ondi tion of
chol bb, | s UlRPHE AL P RaRen paionang oS Hata HySoRrpRanclude

| gE- medi at egh&nh REH1S8eHaBRURRE Y coRBRYEal ahR s stdrttbSin findBAHE B ErIRY

further conprise a further container conprising a

phar maceut idlakhty- FHtaspreadibs abd fyrerges.such as bacteriostatic water for
injection (BWFl), 15 phosphate-buffered saline, R nger's solution and
dextrose solution. It may further include other naterials desirable froma
commer ci al and ysgf ) - i - i :

filters, needles, a%&%@iﬁoﬁlﬁéﬁméﬁﬁnﬁgﬁ ﬂgg?g%gﬁgyﬁg goﬁéalmﬁgv%rr\ltlﬁgﬁﬁl re
il1u3drateddaypidse foll owing non-limting 20 Exanples. Exanple 1
Construction and Expression of a Chineric Human Fcy-Fcs Fusion Protein

Example 1

Construction and Expression of a Chimeric Human Fcy-Fce Fusion Protein

Materials and Methods

25 Plasmids, vectors and cells - Plasmid pAG 4447 containing genomic DNA
encoding human IgE constant region and expression vector pAN 1872 containing human
genomic DNA encoding the hinge-CH2-CH3 portion of IgG; constant region were obtained
from the laboratory of Dr. Morrison. pAN 1872 is derived from the pDisplay vector
(Invitrogen). pAG 4447 was developed and used as a cloning intermediate in the

30 construction of a human IgE expression vector disclosed in J. Biol. Chem. 271:3428-3436
(1996). To construct the chimeric gene, a pair of primers were designed to amplify the
human IgE constant region (CH2-CH3-CH4).
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Materials and Methods 25 Plasm ds, vectors and cells - Plasm d pAG 4447
cont ai ni ng genom ¢ DNA encodi ng human | gE constant regi on and expression
vect or pANOD3/3eDNt ai ni ng human genom ¢ DNA encodi ng t hechiusgei133ei2- CH3
portion of 1g@ constant region were obtained fromthe | aboratory of Dr.
Morrison. pAN 1872 is derived fromthe pDi splay vector (lnvitrogen). pAG
4447 was deévendpedieand used as a cloning internediate in the 30

571 3456 S TIB) I BGRARes O Chme POt Rao1GhCa Al
were desi gref A eceicEy AT TONRR I(gnggrﬁ(t)agr)t region (CH2-CH3-CH4). -80
WO 02/ 088317 PCT/ U802/13527 5 -end priner: ..

TTCA [GAAG3' (SEQIDNO 8), containing a flexible |inker
sequ ce a de %ﬁ’ﬁf site. end priner:

@W f‘ﬁ:ﬁ@(‘i‘éﬁ@ BRABANECP)SE @i 9j,ng a Notl
S|te After arrpll Ication, the PCR prTg§cts @ere cIonegqiﬁr?Eo pCR2. 1 vector

(I'nvi trogerc)ontanﬂﬁhga%qulmaces of the products were confirned. Then, the
Zhol - Not| fragmen jnserted 0 | n o the 1782 pAN vector, fal I oW n the
eltaﬁéﬂgjé

|gG@ CH3 domai n % Ao, diedy e glonedgnjapeRYd Yertox (virage
SP2. 0 muri nge %(?de(ﬂg@s Stahd }rg'llo!dgcecs W%? lEALE I TR @%gihafl otPﬁR%ﬁéﬁ' en?s%ﬁ@alse
it does not secrete any anti body. ressmn an urificati

exprBssi on inechot 780phisivectog fclﬂnvmgltlme TGy -(HESdorgainen Wﬁﬁsainel’iwlﬁmgtﬁﬁinabyhhe

Pvul site r fected intg SP2/0 cells by el ectroporation (Bio-
Rad). Stabl @%45%33@%?1&&{1%%&1’@ Gepeae Byelost stidinervasiteleeiad arhes fetai n| ng 1

/m Lol rotein were identified b
ELISA usi ﬁg egil%@%gg‘ﬂ@ﬁg&gﬁ?&ﬁ%@ngnny %ﬁ{]:”%?%llom 1I2) or IgIG (Si Igrr:a) d

anti body. Super @@mmnfammue{mm T\l\?d’cﬁ(p%id@ﬁ veetoVedrtSiningredirhéib Lyt ei n
was det ected usi nlg goat anti-human | gE or con&ugat ed to al kal i ne
n

phosphat as&epKPey Ineppiged atsthe fvid e an trm%”eqi@d inte 8B2/Prcghs by ele@oommnr(aucant s

and cite ' pein A c cia). Western Bl ot ng - The
purlfssed priatlg% %t%bv%gtmnse ES?”%V%?S#%@%%W hH %mb%cfntamﬂgﬁ ansfer,
the nyl on readicaneCiass ploaedifgl tieyfuddh BRYN Sveb@ident fddMENISABRid;

overnight at 4 C. For protein detection, the blot was probed W elther

goat anti - SRS antigEmmpan IeRACRAE. @%):@Iflngﬁ)(swn@@atlb@dﬂ iSupermatantsdfi®mn glones
h kal 2 hat a
Gevel opront” i WAT A iPhR A RliR e ARt BaRk B3 A hyn it Bgteo

substrate lbhjughe®tdi@Raline phosphatase (KPL). The fusion protein was purified from the

20 supernatants and ascites by using rProtein A column (Pharmacia).

Western Blotting - The purified protein was run on 7.5% SDS polyacrylamide gel.
After transfer, the nylon membrane was blocked by 4% bovine serum albumin/PBS/Tween
overnight at 4 °C. For protein detection, the blot was probed with either goat anti-human
IgE (¢ chain specific) or goat anti-human IgG (y chain-specific) conjugated to alkaline

25 phosphatase (KPL). Color development was performed with an alkaline phosphatase
conjugated substrate kit (Bio-Rad).

Binding Test - In order to confirm the binding, FceRI transfected cells (CHO 3D10)
or human HMC-1 cells that express FcyRIIb but not FceRI were stained with purified
fusion protein and then analyzed by flow cytometry. Briefly, cells were collected and

30 washed. The cells were then incubated with 5 pl of 1 mg/ml GE2, PS IgE or human IgG at
4 °C for 60 minutes. After two washes, the cells were stained with FITC conjugated anti-

human IgE or IgG at 4 °C for 60 minutes, and visualized by flow cytometry.
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Binding Test - In order to confirmthe binding, FcsR transfected cells
(CHO 3D10) or human HMC-1 cells that express FcyR Ib but not FcsRl were
st ai ned vwol2jpss3ifi ed fusion protein and then anal yzed bycfriusee/c3sepnetry.
Briefly, cells were collected and 30 washed. The cells were then incubated
with 51 of 1 ng/m GE2, PS IgE or human IgGat 4 Cfor 60 mnutes. After

two washes, thenggbitisn WEBEsophAIHISdnd Relddsd CAcadptigpé EPerasil-enridhedhomagE or
lgG at 4 C for 60 mnutes, and visualized by flow cytonetry. -81 WO
02/ 088317 Plovd bsephilgs2z priméd withiloH) wd/mBas elpnieric Husra sk $é Cina

i of | chr AOL el A S Hn et ed B0 s Sl SR KPRy hnd one

hour | at er 4y6k9ldigngRsbL NS NI4RLON). BESatienlcRYse Was mhdufRIddH ti§d i Nn.

| mmunol . 106: 337-348(2000)) . Histanine 'rel ease was nmeasured in the 5
supefnat ansupeBitantn3dA menuteslaier. GE2 opcomior thuolan muyebomaigh wavnaddgé atveasionsded

at various, doses,.and,t] to test.the .effects on hi stam ne rel ease.
Passi ve Cuf%iTe “%Rﬁéb%??@ﬁ? gg?&%ﬁ%?hl-spaﬂi*flﬁﬁ’ée ?c nmice expressing the human

FcsRla chai n ang,WisNChhgedid UnRpT e e R deharndeRRekRide Riiredsiiamt HedaRY Dr.
Jean-Pierre Kinet, Harvard Mdi ¢al School, Boston, MA, Donbrow cz, et al,

J. | mmunol FceRd diadbarkiOwitle . miriBO6dcR 1 wecheingmiontesll @it (@oeiad by Dui Iean-@tidriver
reconbi nant_, hunan ant.i ggaﬂg%i or_anti- NP_I | ndi vi dual sites were then
0l

i nj ect ed W{HFhSdT#HEM PYEBAY NI PP%E@‘PWCLF%G »J. Aol B /elo45mi ce
Ver §ogl ven;gsss Yﬁ%g‘rxgerg %?ﬁﬂeﬂ’?ﬁt&&‘bﬁs Qﬂﬂ%ﬁﬁér%@n?@gﬂﬁg%gh@gﬁgﬁﬁm@' ue,

and the resulting a reaction S neasur ed.

bl otti ng sNBvgH. Tiktidtdieitehwererthen ojeated with stdisic QBBL el IdbR2) cloma pextpine Foaf
as the predicted diner of approximately 140 kD. The GE2 protein reacted
wi th both BOHP latey, mage werg givea qtsystaimsiiallongeayith dasyl-OVA anilP e plis Fypos

showed t he [ L-nhi bt : i ease of histamne fromfresh
20 human b%lgg’p |Ittps{6.: }Q?‘Hfgﬂgggﬁlotfg&gpgﬁﬂdggh%gs’el{rgéépendent i nhi bition of

basophi|l histam ne release using the fusion protein GE2 (SEM n+3 separate
donors, each in_duplicate) are shown in Figure 8. The data show that, when

addédl to fresh Resulls basophils along with the sensitizing anti-NP |IgE

anti body, GE2 ighi.hi - | ce f j ine in,a
Gose. dopendont MRkt SRUBARGHNE Dar Mo G AHEE ol fRSEREg GHA AT RS
native hunasthé gledipial dinter of ippfoxigtdly 10 PP ahdEFH2 @otetX Racke tithi Ydh bkie

greatest effect being observed when the GE2 was added with the sensitizing
anti - NP | g § sshignti-hNenaret eleedn-spresfiotdibodiss i f the GE2 was gi ven

si mul t aneousl y wmith, t he. antigen, chall e. Jo test the in vivp function of
GE2, the tr ansgéﬁitz@h%‘é{g%ﬁ\?@bg&’ On@%l?éte[gﬁéfﬁm?tﬁé f@eas‘a QE@FPE‘HBH‘? ﬁ%ﬁ@esihas
usedo The mesa Ea%_o?lﬁﬂ;. SiWas It oFtHUo8e-depehiBntShiiBitRAG G dPhil Histddige 30
reaction at the sites of GE2 injection were decreased conpared to those
i nj ect ed wietdase using the fusion protein GE2 (+SEM; n+3 separate donors, each in duplicate) are
shown in Figure 8. The data show that, when added to fresh human basophils along with
the sensitizing anti-NP IgE antibody, GE2 inhibited subsequent NP-induced release of
histamine in a dose-dependent manner, more effectively than an equivalent amount of
25 native human IgE protein. This was time dependent as expected with the greatest effect
being observed when the GE2 was added with the sensitizing anti-NP IgE antibody. No
effect was observed if the GE2 was given simultaneously with the antigen challenge.
To test the in vivo function of GE2, the transgenic passive cutaneous anaphylaxis
described above was used. The results are shown in Figure 9. The size and color of the

30 reaction at the sites of GE2 injection were decreased compared to those injected with

comparable amount of human IgE. These results demonstrate that the GE2 protein is able
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conpar abl e anount of human I gE. These results denonstrate that the GE2
protein is able -82 WD 02/088317 PCT/ US02/ 13527 to inhibit nast

cel | / basowbiok/ogssmTti on greater than an equi val ent anmount @CTICpR2/83307
inplicates binding to both Fc6RI and FCyR . Analysis of binding using flow
cytonetry showed that the GE2 protein bound in a fashion simlar to native
| gE to the thuirbit ey R/ REMIESHEA6 i erblYEr that 4 bfuivalfie adlfuat GITEE ahd Shown in
Figure 10. Simlar results were obtained for the FccRI on 3D 10 cells, as
shown in FRnglicgesitindiBgderpds F2cRbawt FUR.i on and Expression of Chineric
Human Fcy-autoantigen Fysiaon Proteins 10 for Use in Tr ing .Subjects with
MU i pl 6 Sol er odtEhRo iR BEiRe Hatl ey et et oR e o ircrap Bty B Lo s
produced ushighd GHATPIRRYe IEND the Gk HERTPBEhEssERBIRINIEN RIS §h8data are
over expression system The resulting reconbinant fusion proteins are

puri fj ed ushogniimTignep!Eclipiiladtdsolts weklvbignisfoathd FcaRbbiy 3Bd0 célls, deshominiad
below. Two forns of the fusion polypeptide are described. Both 15 forns of
t he fusionIpBIgpépti de contain the hi nge- CH2- CH3 portion of the 1gd
constant region, as provided in SEQID NGO 1. One formof the fusion

pol ypeptide conprises a full |ength nyelin-basic-protein (MBP) am no acid
sequence (as pr@gagde 2n SEQ ID NO 12), while an alternative version of
the fusion polypeptide conprises a portion of MBP containing essentially

the mni mal, i maonsdeetionpntd Expressiomoeh &hapericide , mrepen Fpsion 8rqteins r en
et aia , Proc. f , ' , er pfenni g
et a., J. aif reaf] cl G This miniml MBP

epi tope has t he T4 AnafFlthurRAHERCRsioRBANRMEEE KN M&’ﬁéﬁ%@ing?&@n{%&i@ 13)

The resulting fusion polypeptideS find use in the treatnent aut ol nmune
mul ti pl e 2DNAltenhogjuss amba wehimaAsn fosteintveerxpression eysteni. hamhyltiagt i ¢
response which nay result from exposure to exogenous MBP po] ypeptide, as
woul d be eﬁewmhl%%%@wwrﬁ&mscﬁrepﬁfg@’ USINCEBYRODEREERIEION fechpigat #dn

expr essi on MACLOr 55 BREABLIGEISDE THSHARs HohY ﬁ%@&ﬂﬁgqegﬁse ar%%&%{b‘éﬁ.t %@%ﬁw

subcl oning the 1gG and MBP aut oanti gen sequence a suitable vector.
30 11 t hi s fexangdlths fraiomymblfpeptidd armain thet HirgpOHRPLAY purtivh@if tiid g, ongan) i s
used as the backbone,  cal 'S%i)ﬁﬁ'\' 872, which uses the constitutively active
PCM/ pr onot &3S PEVAGRIAR :bnbge dxguehibe fusionrplpeptide sampriws e full

FEences sk A0 ey SR BB L BT AR P
while an alternative version of the fusion polypeptide comprises a portion of MBP
containing essentially the minimal, immunodominant autoimmune epitope, i.e., MBPg3.

20 99.(Warren et al., Proc. Natl. Acad. Sci. US4 92:11061-11065 [1995] and Wucherpfennig et
al., J. Clin. Invest., 100(5):1114-1122 [1997]). This minimal MBP epitope has the amino
acid sequence:

EgsNPVVHFFKNIVTPRTPgs (SEQ ID NO: 13)
The resulting fusion polypeptides find use in the treatment of autoimmune multiple

25 sclerosis, as well as for the prevention of anaphylactic response which may result from
exposure to exogenous MBP polypeptide, as would be encountered during tolerance
therapy.

Vectors - Mammalian expression vectors encoding the fusion polypeptides are
constructed by subcloning the IgG and MBP autoantigen sequences into a suitable vector.

30 In this Example, a modified form of the pDisplay vector (Invitrogen) is used as the

backbone, called pAN1872, which uses the constitutively active Pcyry promoter to

transcribe subcloned sequences, and produces these sequences with an in-frame
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subcl oned sequences. The pAN1872 vector contains human genom ¢ DNA encodi ng
the hinge-CH2-CH3 portion of 1gd3@ constant region, as described in Exanple
1 and SEQvDD2/03311. 5 To construct the chineric |gG aut oamCTgesna2/e3spT essi on
vector, nyelin-basic-protein (MBP) sequences are anplified froman MBP
cDNA vector using PCR protocols. Any vector containing MBP cDNA sequence

can be a Slliehﬁ@él%tihﬁf‘@iﬁéﬁ@itb?@! taghhPeR difesiCidc R encolie® a Bédretad forer & ths e
designed to permt the anplification of the full [ength MBP cDNA, or

al t er nat i veluyclongesequéncap| BhepANil 872 vrictarisentuip haman gembraicAIRAmnceding thesed
10 .0 ni i | eot i d ' i
e be. used HERERAES BafRh gty  iondiarl B 0hh BRI E me gl 4™ °

desired MBRjpartion(s) for amplification. The resulting double stranded
PCR products are then subcloned into the pAN1872 vector, in such a way that

t he cbdi ng sequekceamnswhctityimany Iglrainagtiiges captessieyyentoranyelimbasiqvprotein
sequences i\n frame to praodu a Si e translation duct. .Th

st tabl e Py snf e eE aRoies Fof SLURR TN AT Rt bBe PERAGlorr i iive
linker sequeB®ee céfaiing MBPYAREA lsdjuedticant Ry F8uitahle eI TLLMS POREFREGEL | ON
sites to facilitate the in-frane subcloning, and are further designed to

permt the BedRpiimgrsofre tersgrivBRo pemut e empdificatinn efdhd 6xll/length MBBsDINA, or

t i of, the 1.gG heayy .chain canst o) ortion of MBP as smal |
as' the. NEPEHEEEFHh ARG AR B tp siFAndbe BB PrnaRugi RBohr eoon
i nvengion. 1ipiddtos ;Fh?t%‘%ylar@m@lébﬁ@é)éer u&RH,bisQfaﬁBﬁs?ﬁ%gﬁs%h genugl &BéﬂTd%gt &an be

generated using synthetic neans for use in the subcloning step.
nucl eot i de veegumrsde thef temphate eavliboreeanddhd desirod MBI portion(s) fadimpjifeetiurences i s

fi db 1CI Ex i i fi i - .Fol i
const ot i on of rdSET I Shpeoers ptoduli: Hesuioniialahe BAREE 4 o
l'i neari zed \Ryoiingh@r Sivheat %%Qﬁfg%&ﬁn%s%ﬁé@Qkﬁﬁr&%ﬁdgﬁlgt%gtgf%%ﬁ,aﬁﬁ‘

(e.g., Pvul). These linearized nucfeic acids are then in the
SP2. 0 cel | NIBReeq@nmesrara fryreé onprpdusi agngea trehdattongpodwat.i Ohe appaled®CR and
reagents (Bio-Rad). .The SP2.0 cell line is used, as it daoes ecret
ant i body, &RdG ?%“ ﬂmhb%%f@ﬁ& FPa‘clléo@H@tep%nﬂF’FlgE mkshiSABERFF (@e S@Qﬁ%@mﬁ
transfecteq i g : i : C i I

tr anaf oot ang o R bALIIEEIeRkicriDR 10 PRI % RARRERIE LA, ahd B\t
medi um supplesigeat g emntt thelsubgloninggd et MBiPrseqGinpes atadha@ocdrbofy-@rminss (@4 vi ng
cl ones are coI.IlgSSt gg‘ﬁﬁnﬁ anal%/zed for fusjon nolecul e production by ELI SA,
usi ng pl at dETEEEY Q4™ leH heappthaineanstapyies9ft i body (Signa). The fusion

nol ecul es are t 88 YOS 02/ Lfi.cal | o d
usi ng a goat anpﬁie?%ﬁlr%gr? 1 gG é%%?%g%ttggg%ﬁéf & |neOd8 osp t:jiftna Sazsﬁgﬁ‘ﬁd@%g
det €t i on avith the gyeseiBR2vdhtioh ohethisrase ucuitgblt Heutilesiraniednligontcieotide cidbis

identified. Purification - The fusion polypeptide contained in the SP2.0
cel | cul t ugnerdigd asing suphetic meansdon ysedn theisybclppngsiepn The asrlgofidesgangnce af i on

(Phar maci ajye SldhSleRAthNG ¥onsiict coding sequences is confirmed by DNA sequencing.

Expression and Purification - Following construction of the mammalian expression
vectors above, these vectors are linearized by single-site cleavage with a suitable restriction
25 enzyme (e.g., Pvul). These linearized nucleic acids are then transfected in the SP2.0 cell
line (a murine myeloma) using an electroporation apparatus and reagents (Bio-Rad). The
SP2.0 cell line is used, as it does not secrete antibody, and will not contaminate the purified
antibody encoded by the transfected expression vector.
Following the electroporation, stable transfectants are selected in Iscove’s modified
30 Dulbecco’s growth medium supplemented with 1 mg/ml geneticin. Supernatants from
surviving clones are collected and analyzed for fusion molecule production by ELISA,

using plates coated with rabbit anti-IgG antibody (Sigma). The fusion molecules are then
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5 a source of starting material for the purification, the SP2.0 cell |ines
is used to produce ascites fluid in nude mce. The ascites fluid is

col | ect edwerud/ogssni fi ed using rProtein A columm purifi cat ipemusétamsenati vel y
still, the fusion polypeptide is purified fromcell culture supernatants
or ascites fluids using an anti-HA imunoaffinity purification, as the

fusion polspeaptdlgaRtcated dsfitsdoat esli-hirhhn BIG tdhjhgadieioheitniag bhésphhtasd @IPL)
encoded by the pDisplay 10 vector. Such purification nethods are well known

in the art detpe@mmtlhgﬂm SP?«@ clonph@rqdugméﬁhm@p@mlp%e prs thsalgntiftedpy

bl f I d I
on o 7.'5% 508 pdierapLt Rt i po g Al por e LR KERPR DR MRS T e

the bl ot i supdraghedi rﬁgsd%mqvtd@ans:ewﬂmm ﬁ&tiﬂﬁ@ﬁéﬁ@ﬁ) Anermatigély, at 4
C. For prot eil%n det ec%&?ion the blot is robe?i“'-‘iai goat 15 anti-human 119G (y

chai b speciafsotice o6 sfetipg raateridl far thalpuuﬁécqﬁfm maiPasQace(le_e)s is @il 49 produce

kit (B o iR GraE abbe y rRCeBeTiass RIRERIENE ci‘{asg%%ﬂﬁ e €
primary detc@ﬁﬁmg;ﬁ\uﬂwahbﬂd)&ltbﬂlahhﬁy se{t&h@ﬁﬂmwp&ypeghawis ifie8 from ddll RAERy to

confirmthe binding of the fusion pol tide to 0 receptors, hunman
HVC- 1 cel | §up¢ra4ta@tx pr mes:ﬂymwnaa@ an Aaunmdnwfﬁmtmmmﬁcra@dn,fassth@fusmn
protein and n ri.efl oIIected
Pohed. ¢ nesPeRi BB AR v s b aRE Piahosdlil Bh M riRupTnake sEfepS

altermatlv%ytorV\s&dhﬂwmaudxgﬁeﬁbdém@v&e@lrhﬁ%mh%ﬁ% After two washes, the

cells are stained with FITC conjugated anti-human 1gGat 4 C for 60
m nutes, and vi Jletdre&dottiyg Iwaﬁcsytrmréypeptldezﬁ analyzésd by BrestshrBasrophdblotting

Hi st Rel Th it | tide t
i st am ne AofEaEeThe PUSE Rt PE etz BrupnR 4P SEE S cgattRigl oS
Aci d- stri ppetlowher efkter @AYI6R B n{ AR 1RINIR s %EEMSHW%OW&W th 1-10

g/m of chimeric human anti-NP IgE at 37 Cin a i ncubat or and one
hour | at er altandn/@B: Twogeovemight 8@ °Qy Foo brdiin BSikcide phelylot ik préicdearigdygdati n.

| munol . 106:,337-34&(%2000)) H stam ne release is 30 neasured in the
supernat anfatidumandgs £ chasp-specifiq) spaineged {palseling@hesphatise (ISPLh frelar nyel ona

9E e gt BT RS SR e BB AR B

Model - Thelmbidtively, @fti-HiAeartibeiies cobe/ @Rtk 6 frimsy ABceS6n @ﬁi@l@byirﬂthbs is
assessed usin a m)use nodel assay. Transgenic nice expressing the human

FccRl a chaV#aRrélati th the nurine FcsRl a chal n knocked out (provided by

Dr. Jean-Pierreg,Ki.ne rd._Medi cal W Ccz,
A munol BEIAE T s SeLsy GrER e BRIR o RS0 REBEEI Wt o ¢ ner
recombi NantedRpIR) hambh FAIOSYdells Ql'iat %ﬁ%ﬂessl\ipc Rﬂg ard &gfta\’dtélf‘@ th ?hﬁﬁéd fﬁrs% ol hen
injected with saline, fusion polypep |deg I g nyelonma pfoteln ou
hours | at eprotcmcaed &ilea agilyeed lay Hystegtvnetiyh #reflygeeliaiatdcadizoey) wz@lz{éd then NP- BSA
pl us Evans, blg %éhe resulting area of reaction is measured.

incubated W1t pl of 1 mg/ml fusion polypeptide, or alternatively, with human IgGat4°C

for 60 minutes. After two washes, the cells are stained with FITC-conjugated anti-human

IgG at 4 °C for 60 minutes, and visualized by flow cytometry.

25 Inhibition of Basophil Histamine Release - The ability of the fusion polypeptide to
suppress histamine release is assessed using a histamine release assay. Acid-stripped
Percoll-enriched human blood basophils are primed with 1-10 ug/ml of chimeric human
anti-NP IgE at 37 °C in a 5% CO, incubator and one hour later, and challenged with 30 ng
of NP-BSA (Kepley, J. Allergy Clin. Immunol. 106:337-348(2000)). Histamine release is

30 measured in the supernatants 30 minutes later. Fusion polypeptide or control human

myeloma IgE are added at various doses and times to test the effects on histamine release.
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10 Al references cited throughout the specification are hereby expressly
incorporated by reference. It is understood that the application of the

t eachi ngswofo2tgssipresent invention to a specific probl empam/so/ s on wil |
be within the capabilities of one having ordinary skill in the art in

i ght of the teachings contained herein. Exanples of the products of the
present i nventimBsipb dulLREMBSERMPAVINE MbRE TEE sbilier oftthe Filsidi plypebiidstoand
use shoul d not be construed 15 to limt the invention. -86 WO 02/088317
PCT/ US02/ 138pmess\@saghyladicismssmeed wingla mapsd medel nenyf dsinsgenomera fxeressing

conpri sing i rst y tide seqyence.capalle .of .specific bindi 0 a
native | thﬁl%{‘ﬁHB"i’ll Eﬁ?‘&lf}g@g&ﬁ%@vﬂ’ﬁ ?l?'fbeaﬂ)a?ﬁﬁ:lmwg @gﬁé‘i&c’d"& (provﬁe@gy br..
tyrosi ne- baggflpiRRIKhEOFYrvaRI Med{chiT$Mool, BERIBSHEM IUmBRScL 8 415/ hnamBhi | s
or Bcells, 5 functionally connected to a second pol ypepti de sequence
capali e of 1SGdchHFi165H(IPoNREre pdineé cttayeaslyi widh eidetr rscontbonaat hanay anti-dénsyl
receptor (Fc8R) The fusion molecule.of claim.1 erein.said inhihitory
recept or isoréﬂ)l'a\w? Iggff %Vt@afatﬁs e ﬁ?%e%‘ﬁ% _Ba.‘m@z toa pobaepide i lgkul e of
claim2 m?ﬁ}%l&néﬁfoqeihgﬁoﬁﬁfcﬁﬁ Bfer] fic8 af @ber?d bystinki¥ chAifnEE Rith JaRGARICA: 4
The fusion nolecute of claim?2 wherein said IgE receptor I's a lowaffinity
| gE r ecept @r NR:BRAI plaCBR81s blte, afhthefremiltong ared eftreb@dionfis oleasured3 or cl ai m 4
wherein said FcyRI I b and FcsRI receptors are of human origin. 15 6. The

fusion nol ecul e of any one of clains 1 to 5 wherein said second

pol ypept i de Seq‘dﬁ[‘ﬁegeﬂfeﬁcefé%ﬁé’@hﬁcé%ogﬂgg is%éc‘?ﬁ&itiﬂﬁ' Hyeékﬁa%e)é%lg?%c% | aB@t i ve

| gE receptor. 7. T usi on no ny one of clal'ns ereln
sai d secondy rpfeteppe pitidendeedgomhibet the ap@ratibe obthe s¢aehinks of thie pekisany itheersiand

native | gE receptor through a . third polypeptide sequence. 20 8. The fusion
mol ecul e oftd &R PIRISR Prsidfion %‘ﬂ ‘F\Wl%%ﬂ fgﬁéﬁﬁbégleé o arnBe g FrNEsEdllan

all ergen s ﬁﬂﬁﬁ i ] | %@@; i J en
seqguence iggp at 8#3%¢3?§%@%§P%§?g@ﬁsﬁﬁ%ﬁﬂﬁﬁgg%ﬁgﬁ%%‘}D é@h?gﬁﬁ?ﬁ%?g#ﬁé
wher ei n saiivention aad teprggeitaiise pretestsefdr theaprodftibh end usighoaldnmit b¢ cogstratd
peanut, shellfish, mlk, fish, soy, wheat, egg and tree nut allergens. 11.
The Fusi on torlEithe @vsatienai m 8 wherein said al l ergen sequence is that of a
poll en allergen. 12. The fusion nolecule of any one of clainms 1 to 11
wherein said first and second pol ypepti de sequences are connected through
a linker.
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30 13. The fusion nolecule of claim12 wherein said linker is a polypeptide
sequence. -87 WD 02/088317 PCT/ US02/ 13527 14. The fusion nol ecule of claim
13 wher eiwogRiosB3pDl ypepti de sequence consists of 5 to 25pramuse2/asset

resi dues. 15. The fusion nolecule of any one of clains 1 to 11 wherein said
first and second pol ypepti de sequences are directly fused to each other. 5
16. The fumm ECAIEDS ISzl ai m 3 wherein said first pol ypeptide.conprises
an amno acid sequence havin | east 90% sequence identity with the

hi nge- CH2- CH3  plort i o ipl 9&@1%@@1 mAtervbysaRRISHE hEE) polynentileceminaneanablsi on

17. The fusj.on ted
fromthe gr % SBe%lolﬁg)ﬁ}é{llﬁ% of na[w@ I%QE[ Y@gfﬂrgég go& %ﬂs%gﬁéfnmﬁlﬁé ?84%1‘?&
nol ecul e oftyekiak/baded MHHiRIN rﬁ@ﬂd(ﬂrﬂ@)' Sxpré&std 0119ma§fh@elfsu$)h%hﬂp|o€®|(%11@f
claim 18 wherein said first pol ypeptide conprises an amno acid_sequence

havi ny at |f9@s§mngm/oogenﬂmdc@ iadegepnd \polypeptiden seqiienero capsable o€gnesite WRINGEQ
I D NO é{) hef Ie “'ﬁ%ﬁf cltalga gv\/nereln said second

pol ypeptl d&E8 ?lilg gec afhn Fredst SoFRoL difiBhce having at | east 90%
sequence identity W tpet ﬁ@lo%ol%ﬁe i 1aiROf Wh@fbn?galﬁrhﬂlngﬁofy' E‘%b'gﬁ&l _bidw
heavy chain constant region. 21. The fusion nolecule of claimZ20 wherein
sai d secondffutyigéntceeorcinyBilbses an am no aci d sequence having at |east
90% sequence identity with the am no_acjd _ sequence of SEQ I D NQ. 6.

The fusi on nol ecul e ofreciugiommyesiie PEFIA 2 WheaeB s {g&ryﬁ%?r. ge leglﬂfﬁﬁiz%@s
an ajg no a e having at | east 90% sequence identity with the am no
aci dfa sequg’ng%f%f%bg&rc]atl ve allergen. 23. The fusion nolecule of claim?22
wherein said second prieyfaeiphimefas oftlaith @aaherSRYeasE YLFE PezSptol &N Idvy-affirdity
any of SEQ ID NOS: 8-173. 25 24. The fusion nolecule of claim3 wherein
sai d first IpBrsgseior FaeRIEEGDeRce conprises a sequence encoded by nucleic

acid hybr|d|2|n unde i ngen con i Lons to .th conpl e nt f t

hi nge- CH2- CH3 c di ng i@ﬁh@WB c Icfﬁrﬂl%orlc aifpd perPIL 531 a:mrlgcsRI
pol ypepti dge& ?gﬂ@&g%fhﬁnﬁﬁgﬁ of speC|f|c binding to a natlve human
FcyRI I b receptor. 25. The fuSion nolecule of claim3 wherein said second
pol ykept i de sequbnceTﬂﬁﬂﬂmﬁmmnmkﬁabaoéaqpaneeﬁeﬂmmﬁed1by5numhancymtmdmnd
hybri di zi nder . stri ngent conditions tq | enent of the

Clo- CHo. OO ﬁmap%e %4 ﬁé%caBP&SEégIP%lfN@m ngm@tgp Saidi e I pgoeptor.

pol ypepti de Seq‘#ence TR GRRACKSBIRISHEGhY lofic UrNALiG | %ods "Aldr4E BRBcIRaSR

receptor. -88
polypeptide sequence is capable of specific binding to said native IgE receptor through a

third polypeptide sequence.
20 8. The fusion molecule of claim 7 wherein said second polypeptide sequence
comprises an allergen sequence.

9. The fusion molecule of claim 8 wherein said allergen sequence is that of a

food allergen.

10. The fusion molecule of claim 9 wherein said food allergen is selected from
25 the group consisting of peanut, shellfish, milk, fish, soy, wheat, egg and tree nut allergens.
11.  The fusion molecule of claim § wherein said allergen sequence is that of a

pollen allergen.
12. The fusion molecule of any one of claims 1 to 11 wherein said first and
second polypeptide sequences are connected through a linker.
30 13.  The fusion molecule of claim 12 wherein said linker is a polypeptide

sequence.
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WO 02/ 088317 PCT/ US02/ 13527 26. A single-chain fusion nolecule conprising a
first pol ypeptide sequence having at | east 90% sequence identity with the
am no aciwogegsssnce of SEQ ID NO 3 and capabl e of speci fca/usondisey to a
native human FcyR I1b receptor, functionally connected to a second

pol ypepti de sequence having at |east 90% sequence identity with the am no

acid 5 sequence 1gf SHQel ikibmdlecantofiadabl whéredRat Iﬁdly‘%épitiﬁélhélﬁwncﬁ dodsikisy
or indirectly, to a native human FcsRl receptor. 27. The fusion nol ecule
of cl ai m 2&fwHeRéamieaadd fesidies.pol ypepti de sequence conprises at | east

part of the CH2 .and omai ns, of, asnativ n | onst ant . i,on., 10
28. The fusion r%gl gcﬁﬁgé %‘?loglrg?l%c9$ o\%agyeoln% Ors};ﬁ d i fstg IBOW_ %%1&§a1 e%gséqall}gnce
addi ti onal |sb!qdi1@'i§l@[23$‘é§§d@§eq{1@®§§ aR@irectdf fubfiPtohiablgBthef, @ native human |1gG
const ant region. The fusion nolecule of claim28 wherein said first

pol ygept i de sequénce Thedision sealecule phelsim parheredn said dirsti prywpeptine cemprissRn

domai ns of a.native hunan @ heayv in_constant. region, J4.n the nce
of 5 funct FOMAT "t PGS h ke 35 a5, 900 STt | BRlinL S B e S HRRGRE
sai d first ppeictRIRLIEE imBAHRBRBulIE RESY Thein@bndtaR réipge, CH2 and CH3 domi ns
of a native human Ig heavy chain constant region. 31. The fusion

mol ecul e of cl ailth 26 Thisefusion nseleeiils of olatn J6| Wirepini dal segueeglebulivoinselesed at

| east part of the CH2 a ins.of ,a native human | gE heavy 20
chai n const®Rt %%?Wnéon%%%?%ﬁgﬁggi 3 Y g%ﬁfr e of claim 31 wherein said
secoryd pol ypeptijde seagidaidion moRRe1eIr21ph 17 ehdrR saifBGadhdH4 domains of a

native human | gE heavy chain constant region. 33. e fusion nmol ecul e of
any one of cl ai 8. 26 Tihe f@siomhwiesiule of@ilaimfli8rwhereindaid o sspdpreitide bymppytes de

sequences are functional l.y connetced through . I ptide.linker. 34. The
Fusi on ol RUIGAGT Rt e L o e P orS ety HOH s RBinaBHCrgudicgol s
to 25 am ngrapirsingesi dues. 35. The fusion nolecule of SEQID NO 7. 36. A

fusi on nol ecul e having at | east 90% sequence identity with SEQID NO 30
7. 37. An isol akéd ndbkedusiomuiotecnisl deldim ldnehaeingai deusidopolymptdetenpfiscany

che STl 19,350 .80 NO.02L0884) FCTLUOSL 0T SR ANBELE cr
portion of an IgE immunoglobulin heavy chain constant region.
21. The fusion molecule of claim 20 wherein said second polypeptide comprises
an amino acid sequence having at least 90% sequence identity with the amino acid
sequence of SEQ ID NO: 6.

20 22. The fusion molecule of claim 16 wherein said second polypeptide comprises
an amino acid sequence having at least 90% sequence identity with the amino acid
sequence of a native allergen.

23.  The fusion molecule of claim 22 wherein said second polypeptide has at
least 90% sequence identity with any of SEQ ID NOS: 8-173.

25 24.  The fusion molecule of claim 3 wherein said first polypeptide sequence
comprises a sequence encoded by nucleic acid hybridizing under stringent conditions to the
complement of the hinge-CH2-CH3 coding sequence of SEQ ID NO: 1, wherein said first
polypeptide sequence is capable of specific binding to a native human FcyRIIb receptor.

25. The fusion molecule of claim 3 wherein said second polypeptide sequence

30 comprises a sequence encoded by nucleic acid hybridizing under stringent conditions to the
complement of the CH2-CH3-CH4 coding sequence of SEQ ID NO: 4, wherein said second

polypeptide sequence is capable of specific binding to a native human FceRI receptor.
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39. A host cell transformed with the vector of claim38. 40. A

phar maceuti cal conposition conprising a fusion nolecule of any one of 5
clainms 1 wo02@s883m7 adm xture with a pharmaceutical |y acceptariusor/mggeedi ent .
41. An article of manufacture conprising a container, a fusion nolecul e of
any one of clains 1 to 36 within the container, and a | abel or package
insert on or as@ci atRdingh-thaih sioANhaledEE . cofibristize a afifst GoBypeptidenssguandeur e
of claim4l wherein said | abel or package insert 10 conprises instructions
for the trdavimgrt laght 296 semenesiidgnely Witlbiheqineiae aeidssanrnse of SEQTRRNAY: 3 ade
of manufacture.of.clai.m.42 .wherein.said biolggical response is a

gE- medi at SAPHRDEF SRS iy 1 Eadivednma o Ra teceplar B ROHR sPansctitdo &y
clai m 43 wheggidn _e?_tilié‘l%é‘dueﬁée RAGKRAL1daBXSTI%, seG@Mea idntind ShithUgbiMnb QEidt he
treatment of a condition selected fromthe group consisting of 15 asthnms,
al | ergi ¢ r Isequents of HFEHID NOr wearict ¢apablseafespecifioduindingedigéatly, orcimdoedtly, to a

urticaria, ané;f'&oedega and anaphyl actic shock. 45. A nethod for the
treat ment ORUYC REAM Feek] reeeBifti ated with an | gE-medi ated bi ol ogi cal

response, conpri»gi ng FRINSt L feeti { I ul e
of "ol'aim L to & supj oy ion 1BBIcRsR FAER WRARHLL R FRPBI TR
sai d subj ecbmipsises #tuleast et ofthe. CHZ . andh€@HAwtoheaiin0bf alrautine 4Aoumah g6 reoasthitt
condition is an I gE-nmediated hypersensitivity reaction. 48. The net hod of
claim47 wie#e"n said condition is selected fromthe group consisting of
ast hym, al | er gi 6qr hi Rkt §~at.0pi A1 hs, re: f { e

chr oir;(?c 25 u?t i2§ ari aw,ﬁeaﬁlalloge gfr?gl,l lgg):]f%lﬁla%ﬁﬂ Igagé[’iffcs gls g%ﬁ .p%%%%]eegeﬁ&e hod
of cl ai m 4adsdniendlycoddrthenatieast pant af thehings offagrené RlireIglE | hsthutt regibe. onset
of said biological response. 50. An isolated fusion nplecul e corq)ri sing a

first polypeptid@ sediéntisioppalsrde offclaimeds ryherqin saidngrst polypapiideteqrgice

| i bi tory RREE=(1-7R) Pt 8 28 kg PP QPR Bainl b AR TRRRANES: ey

sequence cahaiblcenstintsgeion,fih chdxbeelica@f atfiMictiogil GH1 Rigish. pol ypept i de sequence,
to a native IgE_ receptor (FccR), wherein said first and second pol ypepti de

sequbnces are offer tlikgniusion mgleode efatm Hrwhosan sadsirt palypeplissysegtenicabl e
i > i i i | i ble .of T |1
oeract; auomiasoR it niel Bl SR Cud WBlidths WIS nluhal PG ARV GRaif oG

wher ei n sair¢gigcond pol ypepti de sequence conprises an antigen sequence. 5
52. The fusion nol ecul e of claimb51 wherein said antigen sequence is at

| east a 31. The fusion molecule of claim 26 wherein said second polypeptide sequence
comprises at least part of the CH2, CH3, and CH4 domains of a native human IgE heavy
20 chain constant region.

32.  The fusion molecule of claim 31 wherein said second polypeptide sequence

consists of the CH2, CH3 and CH4 domains of a native human IgE heavy chain constant

region.
33.  The fusion molecule of any one of claims 26 to 32 wherein said first and
25 second polypeptide sequences are functionally connetced through a polypeptide linker.
34.  The fusion molecule of claim 33 wherein said polypeptide linker consists of

5 to 25 amino acid residues.
35. The fusion molecule of SEQ ID NO: 7.
36. A fusion molecule having at least 90% sequence identity with SEQ ID NO:
30 7.
37.  Anisolated nucleic acid molecule encoding a fusion molecule of any one of

claims 1 to 36.
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portion of an autoantigen sequence. 53. The fusion nolecule of claimb52
wherein said the autoanti gen sequence conprises at |east one autoantigenic
epi t ope. WwW0.0208831f usi on nol ecul e of claimb52, wherein sai @crhiSoz13527

pol ypeptide is an 10 i mrunogl obulin specific for said autoantigen
sequence. 55. The fusion nol ecule of claimb54, wherein said i munogl obulin
specific for saigd aukaaebt Q@rﬂpﬁﬁﬂgl@ﬁ@egpﬁ)léiﬂf bxpressinss nastbichrity mokuleTére
fusion nol ecul e of claimb52 wherein said autoantigen sequence is selected
from the gre&#p Xonsi sting of rheumatoid arthritis autoantigen, multiple

sclerosis 15 a%bpantAggﬁ’c?ﬁe‘&taﬁsifé}nTH&ewﬁl%(%% ‘)ecpolirslb(gl%&%g}al | i tus aut oanti gen,

and portions theéréeof. usi on no ule™o aimb56 wherein said
autoantigen is s@l ect@@hm&uﬁdagc@ﬁp@q@mpmiéﬁdiﬁgaqﬁsi@ﬂ/a{dmutb_asfi ShyPort & n
(MBP), proteolipid protein, nyelin oligodendrocyte glycoprotein,

a( 3- & yst alcldims 11y piimadpixser adte phaywasnubedlynmcceiablgingredient ei n, PMP22,
2',3 -cyclic nugleotigde 3 sph drol ase. ( CNPase). |yt am ¢ aci

decar boxyl ase (CADy . AReticls O REN o iame L AR ar piniSh Fugfs Erame

| CA512), phglof Rlaith A-18036 withiethk lcofRideRdRA, a 1AbEIRG udkide! iAGRt 61 3P abdocarad) .
and gpl 30-RAPS. 58. The fusion nolecule of claimb52 wherein said

aut oant i genviddfeeptaingt.esent in said fusion nolecule has at | east 90%
sequence identity w at .l.east a portiop of native toantigen .
sequence. 25 59.4&The sﬁ%ﬂeﬁi%ﬂﬁg{%‘? Ogﬁk}ﬁ%%é er%‘}léﬁﬁéa%g %@gg@w&i n
sai di¢ nhi blcbﬁFMsesriﬁﬁﬁMi@ﬁs fo® 11 trmatior ah 1aR-FeMiAddbhibBE R ERgImE.. 60. The
fusion nolecule of any one of clains 50 to 59 wherein said I'gE receptor is
a hi gh- af fi ni t y 48csRIThegiicle o€ prasnfact@ie ofHainf 42 ivbnreméaid bicdogfal agsponseds af

clainms 50 59 wherein sai.d lgE receptor 30 is a lowaffinity FccRII
(CD23) | gEtlg%géeﬁlf%?‘f.h@f?seﬁ Vlf)gﬁeia‘(‘tﬂ?nnnl ecul e of claim 60 wherein said

FCyRI Tb and FcclY. r ecgRlplide ofhn@factiTSc1fM 93 Wherell sl 18841 8$3dhge insert
PCT/ US02/ 13527 63. The fusion nolecule of claim®62 wherein said first

pol ypept i deorieineéndeictomor the ¢reatnzamt afia wonditivd sslecaé Himen tevgmgp avndismgtof85%
identity with a native human 1gG. heavy.chain co stgan regio sequence. 64.
The Pusi on iBPEc A'STEF LM 8%l ACHNHItS) VRSt | H%‘Fr% S BTGy YICRER n

5 constant aﬁggé&&laggg&uglp#,ﬁyjagﬁggﬁcﬂati ve human 1 gG heavy chain constant

regi on sequence of  SEQ D NO 2. 65. The fusion nolecule of claim64
wherein said fi#Ast pdl ypépd fde theeigeatmerd of commiditiomsasasciztad mathaam IFEsegdierde

havi ng at be?st. 5%identity .t.o the, am no aci& sequence )
10logical response, comprising administering an eftective amount of a fusion molecule of

claim 1 to a subject in need.
20 46.  The method of claim 45 wherein said subject is a human patient.
47.  The method of claim 46 wherein said condition is an IgE-mediated
hypersensitivity reaction.
48. The method of claim 47 wherein said condition is selected from the group
consisting of asthma, allergic rhinitis, atopic dermatitis, severe food allergies, chronic
25 urticaria, angioedema, and anaphylactic shock.
49.  The method of claim 45 wherein said administration is preventative prior to
the onset of said biological response.
50.  Anisolated fusion molecule comprising a first polypeptide sequence capable
of specific binding to a native IgG inhibitory receptor comprising an immune receptor
30 tyrosine-based inhibitory motif (ITIM), functionally connected to a second polypeptide
sequence capable of specific binding, through a third polypeptide sequence, to a native IgE

receptor (FceR), wherein said first and second polypeptide sequences are other than
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of SEQID NO 3. 10 66. The fusion nolecule of claim®65 wherein said first
pol ypepti de sequence conprises an am no acid sequence having at |east 90%
i dentity Wwo okiogs3ami no acid sequence of SEQ ID NO 3. 67. pCrasshusisen

nol ecul e of claim63 wherein said first pol ypepti de sequence conprises at
| east part of the CH2 and CH3 domains of a native human g3 constant 15

regi on. 68 .anfib&iyfwiSiabR rBEbE séten&s afill ¥ihereby sad BfstinmsRtle fid it apdieygrpt i de
sequence additionally conprises at |east part of the hinge of a native

human | gG cebmgemasiion pagrdn intemglizafige. f usi on nol ecul e of cl ai m 68 wherein

and B domai ne 0t & TRETOET AR Doy S ShidRkondontmfus e T,

t he absencgoﬁ},ﬂgesf@lrtﬁlﬁg@mgéqugﬂfdje, region. 70. The fusion nolecule of claim1l
wherein said first polypeptide sequence conprises an am no acid sequence

encoded by a nudRei c Tsifusipy olesinls ofglamdd rwhareinsaidrntigensagiencensattleash e
| east a porti.on C&I t?}? C | ement _of the 1gG heavy chain constant region
nucl eot i depg’é[iﬁﬂle B FH0BER BIRA®1. 25 71. The fusion nol ecul e of any one

of clainms 50 tos530 WhBfeahiflos Aoleduld sticland? wiegeindaiaahy ReBhitben Sefleaces are
functionally connected through a linker. 72. The fusion nol ecul e of claim

71 wher ei n cemiptisésiat kesst o antqeotiggapenitbpel i nker.  73. The nethod of claim 72

wherein said polypept.i.de. |l.i nker s ce consists .of .about 5.to. about 25
amino acid resi c?_ﬂES. %eﬂ?‘ﬂ?n Wéecﬁget%gm als eli?ﬁbsabcﬂh&ﬁ O:f%)e %&‘?18 a3,
whergy n - saijgnfuds 58 Buli®bRell Sor ERMRIbaREeALedu@AS] One am no-term nal
ubiquitination target notif. -92 WO 02/088317 PCT/US02/13527 75. The

met hod of any oié. of Tdedisren B®l¢culerd clanmereivhersai shid insinonoglehudinuspecific for
conpri ses at..l east.one Er ot easorrf pr ot eoI.B/si s signal, wherein said signal

i s sel ect edUAGIHANHERD SSABTATC Loasierlasy 9%y ge hydr ophobi ¢ ani no aci d

residues, basi ¢ sgm norRGHoN BRIGURSS BRE AGELEn IR AGEe] Sahdies 5 76.
The nethod of claim 72, wherein said pol ypeptide I'inker conprises at | east

one pr ot easelseied frotetdle esiup ®ingstihg ofivheursatnidsaihditis iagtoahtiges, swltpdd sderbsiom t he
group consi stin of | arge hydrophphic ino acid residues, basic_am no

aci 31 r esi dgBQHEPN,RYIGH ﬁlﬁﬁ%e g&agetesr@&aﬁ]’&ﬁ to t;l_genrﬁggﬁgthgﬂ%g;eo& aim72
wher ei n sai d polgypepty 7! > q,[;qﬁg'- : :

endopepti dase r gZogniI;}{égﬁél?rlg?ﬁ?ﬁ%gﬂ%%g 5r%et 5gﬁ§§ldcal%g)ia?nﬁ%ﬁ\%ﬁéelre§?ﬁﬁg%} d

pol ypept i déhd groke corseting o€ enyebnpasic poteia (MBR) giroteyligifl pestdimpmptlimase

recogniti O%ligg&énarsdcyte glycoprotein, af-crystallin, myelin-associated glycoprotein, Po

glycoprotein, PMP22, 2',3'-cyclic nucleotide 3'-phosphohydrolase (CNPase), glutamic acid

20 decarboxylase (GAD), insulin, 64 kD islet cell antigen (IA-2, also termed ICA512), phogrin
(IA-2B), type II collagen, human cartilage gp39 (HCgp39), and gp130-RAPS.

58.  The fusion molecule of claim 52 wherein said autoantigen sequence present
in said fusion molecule has at least 90% sequence identity with at least a portion of a native
autoantigen sequence.

25 59.  The fusion molecule of any one of claims 50 to 58 wherein said inhibitory
receptor is a low-affinity FcyRIIb IgG receptor.

60. The fusion molecule of any one of claims 50 to 59 wherein said IgE receptor
is a high-affinity FceRI IgE receptor.

61. The fusion molecule of any one of claims 50 to 59 wherein said IgE reéeptor

30 is a low-affinity FceRIIl (CD23) IgE receptor.
62.  The fusion molecule of claim 60 wherein said FcyRIIb and FceRI receptors

are of human origin.
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79. The nethod of claim 78 wherein said endopepti dase recognition notif is
sel ected fromthe group consisting of cysteine, aspartate and asparagi ne
am no aciwolb3/sssi dues. 80. An isol ated nucl eic acid nol eeairasseneisdi ng a
fusion nol ecule of any one of <clains 50 to 70 or 71 to 79. 81. A vector
conprising and capabl e of expressing a polypeptide encoded by a nucleic
acid nol ecul e ofg3cl aiTReGHsior hotulchv ittt c2ekheréihanigf fasimlypeptifie tdaaeruac! el c
acid nolecule of claim81l. 83. A pharnmaceutical conposition conprisin

f usi on nol eemptsasfa mnmﬁ@mdfseqmnaﬁ hevisgattleasy 85 Yo demity xtitracnafiive Rugan Ig

phar maceut i cal I%ﬁaccozlgan | EXSCI |ent 84. An article of manufacture

conpri si ng g eg]l?glg Hﬁ?ecul e of any one of clains 50 to 79
within the contgiyher Tharfesion hdR@hleWf cRatk39ehdréin 8hid rAfive hudes G BéaR6 chab
with the container. 85. The article of manufacture of claim84 wherein said
| abel5 or paeksiay régiersequertsip theswdive heman aG bepyyfchpinchastentaegion pequence of
preventi onsg%ﬁjlg\]i mune di sease. 86. A nethod for the treatnent of an

aut oi nmune i“h a subject, conprising adm nistering an effective
amount of at | egst 0r'ﬁleffﬁﬁbﬂ)ﬂ]oﬂ@éh%cdf'cﬁnﬁf64aﬂh’erélﬂ%aquﬁrst dyde@na@se'aaeﬁo@ 79 to
sai d subject diagnosed with or at risk of devel oping sai ut oi mmune

di sease. - 9GMPIBANCGBEBA ACiPCTIUIBOha BT 1@EL 85 edendithivdthe Amérloadcid Sgueitver ei n

sai d aut oi ase is selected from the group consisting of
r heumat oi dngggﬁrliaﬁ§ §type | diabetes nellitus, and multiple sclerosis.

ithe nethod @k, cl aHBonhRIRUR o?%leﬁimfﬂgt\ﬂ?é?&h%ﬁ first p?ﬂh%ﬁﬁ&‘@sefq n&MBet he
group consisting of rheumatoid arthritis autoantigen, nultiple sclerosis

aut oant i gempmatisasiamrumiao agd sypente kiivirgatdeash) % iidangitiatot tha amingereid seqdence
portions thgﬁﬁﬁﬂp ]ga he met hod of claim 88 wherein said autoantigen is
sel ected P consi sting of myelin basic protein (MBP),

proteol i pi d progein, HYShiieh ol RedIAG XS ki SERIBLGIolpefide Siataal | 1.

nyel i n-associ at ed gI ycoprotein, Po glycoprotein cyclic

nucl eot i de c8inppsessib keabymwirtalfabe CHZNRASH)3 dghaihaod a:namedludmdgﬁpquﬂsmse (GAD),
10 |1 ulin, 64 kD islet cell antigen (IA-2, also terned | CA512), phogrin
(1A2(3), 8% 11 collagen, human cartilage gp39 (HCOgp39), and gpl 30- RAPS,

90. A nethod foggt he 1pLgY85M h‘BﬂECﬁL o o ¥ IHRth BBy K SiH Ishild M s f &f ﬁ}? gu&é’é%guénce

hypersenS|t|V|ty reaction in a subject receiving | mun Py, onpr|S|ng
adm ni st er adxytmmllyl c@agmswa léasspanhofthe dmgk ef b aated ltisarblg€l tepnstdie region.sai d

fusion nDIecuIe a first 5 pol ypepti.de sequence capabl e of
speci fic bindin§ g'hﬁ%‘ql%mlo fe F@?@égwl?eé@’éﬁ?léﬁrﬁt CRiHSeqReIAnune

receptor t Xérﬁﬁh&%‘ a@fé%?t%ah’yf'ﬂl?é i85, A Afd €l 'aMnaids W4 a0 an 16G heavy
20 chain constant region, in the absence of a functional CH1 region.

70.  The fusion molecule of claim 1 wherein said first polypeptide sequence
comprises an amino acid sequence encoded by a nucleic acid hybridizing under stringent
conditions to at least a portion of the complement of the IgG heavy chain constant region
nucleotide sequence of SEQ ID NO: 1.

25 71.  The fusion molecule of any one of claims 50 to 70 wherein said first and
second polypeptide sequences are functionally connected through a linker.

72.  The fusion molecule of claim 71 wherein said linker is a polypeptide linker.

73. The method of claim 72 wherein said polypeptide linker sequence consists
of about 5 to about 25 amino acid residues.

30 74.  The method of any one of claims 50 to 73, wherein said fusion molecule

comprises at least one amino-terminal ubiquitination target motif.
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connected to a second pol ypepti de sequence capable of binding directly, or
indirectly through a third pol ypepti de sequence, to a native |gE receptor
(FcsR), wweroeioss3sai d first and second pol ypepti de sequencesTarse2/odsker t han
anti body variabl e regi on sequences and 20 wherein said fusion nolecule is
not capable of T cell interaction prior to internalization, wherein said

second pol ypept i7de CcOHRh&RSd &f HEPHERE Elafitd SIS, Whersit bd diisteipmolzoslest i ng
of: a) at least a portion of an autoantigen, b) an allergen, and 25 c) at
| east a poIcOMPFSesfat iaast YE IrateeRsTs IEPIgPIvRIS sigaek vhiskiithsaé signalis selegediom
capabl e of _bi ndj I recept. B . he
o event 1 on Bt A4 Sl Doy BRRE abiaEhues unid Wb B8 rhflnce

i mrunot her apy acidRMmRihs afig réd@icd) stering at | east one fusion nolecule to
said subject, wherein said fusion nol ecule conprises a first polypeptide
sequénce capabl doof Thg mgiked ¢f daipl Fdivwhgrein sad patypertidedmkenenmprisss gt least
receptor c rising an i recepior. t si ne-based Jinhibitory notif.
(i 1 e plsa P Bl E e B e SRS R Relnd P uBlrdel Blilling oo
bi ndi ng di beGréd/hyd@spHod 4ieb layidtrbdi@ug baRic dhine abid!r¥HeRsiaie aSiatURNas acido
-94 WO 02/ 088317 PC%7U802/13527 a native IgE receptor (FcER), wherein said
first and $w&B8 pol ypepti de sequences are other than antibody variable

regi on sequences,and erej n, sai.d _fusi on nol ecul.e is.not. capable of T cell
nteraction pridf-to Hioeal PRGT WG R RSP A a e SRR St

CONpI) Ses  at 1eB Bue BEGopepli @Mt sbobAilbh Lhigifgr oup consisting of 5 a) at least a
portion of an autoantigen, b) an allergen, and c) at |east a portion of an

| gE i nmrunogl obul’Bn hdZeynathed of daimsiZawhereimghishpolyreptide bnledr sbuedeaeprprisss
native lgEa%ﬁﬁ%ﬁ%%&eﬁ&ﬁ%@%&mé%%ogﬂﬁmlnmﬁﬂ.
79.  The method of claim 78 wherein said endopeptidase recognition motif is
selected from the group consisting of cysteine, aspartate and asparagine amino acid
15 residues.
80. An isolated nucleic acid molecule encoding a fusion molecule of any one of
claims 50 to 70 or 71 to 79.
81. A vector comprising and capable of expressing a polypeptide encoded by a
nucleic acid molecule of claim 80.
20 82. A host cell transformed with the nucleic acid molecule of claim 81.
83.  Apharmaceutical composition comprising a fusion molecule of any one of
claims 50 to 79 in admixture with a pharmaceutically acceptable excipient.
84.  Anarticle of manufacture comprising a container, a fusion molecule of any
one of claims 50 to 79 within the container, and a label or package insert on or associated
25 with the container.
85. The article of manufacture of claim 84 wherein said label or package insert
comprises instructions for the treatment or prevention of an immune disease.
86. A method for the treatment of an autoimmune disease in a subject,
comprising administering an effective amount of at least one fusion molecule of any one of
30 claims 52 to 79 to said subject diagnosed with or at risk of developing said autoimmune

disease.
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87.  The method of claim 86 wherein said autoimmune disease is selected from
the group consisting of theumatoid arthritis, type-I diabetes mellitus, and multiple sclerosis.

88.  The method of claim 87 wherein said autoantigen is selected from the group
consisting of rheumatoid arthritis autoantigen, multiple sclerosis autoantigen, autoimmune
type I diabetes mellitus autoantigen, and portions thereof.

89 The method of claim 88 wherein said autoantigen is selected from the group
consisting of myelin basic protein (MBP), proteolipid protein, myelin oligodendrocyte
glycoprotein, af-crystallin, myelin-associated glycoprotein, Po glycoprotein, PMP22, 2',3'-
cyclic nucleotide 3'-phosphohydrolase (CNPase), glutamic acid decarboxylase (GAD),
insulin, 64 kD islet cell antigen (IA-2, also termed ICA512), phogrin (IA-2p), type II
collagen, human cartilage gp39 (HCgp39), and gp130-RAPS.

90. A method for the prevention of symptoms resulting from a type I
hypersensitivity reaction in a subject receiving immunotherapy, comprising administering
at least one fusion molecule to said subject, wherein said fusion molecule comprises a first
polypeptide sequence capable of specific binding to a native IgG inhibitory receptor
comprising an immune receptor tyrosine-based inhibitory motif (ITIM), functionally
connected to a second polypeptide sequence capable of binding directly, or indirectly
through a third polypeptide sequence, to a native IgE receptor (FceR), wherein said first and
second polypeptide sequences are other than antibody variable region sequences and
wherein said fusion molecule is not capable of T cell interaction prior to internalization,
wherein said second polypeptide comprises a sequence selected from the group consisting

of:

a) at least a portion of an autoantigen,
b) an allergen, and
c) at least a portion of an IgE immunoglobulin heavy chain constant region

capable of binding to a native IgE receptor (FceR).

91. A method for the prevention of a type I hypersensitivity disease in a subject
receiving immunotherapy, comprising administering at least one fusion molecule to said
subject, wherein said fusion molecule comprises a first polypeptide sequence capable of
specific binding to a native IgG inhibitory receptor comprising an immune receptor
tyrosine-based inhibitory motif (ITIM), functionally connected to a second polypeptide
sequence capable of binding directly, or indirectly through a third polypeptide sequence, to
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a native IgE receptor (FceR), wherein said first and second polypeptide sequences are other
than antibody variable region sequences and wherein said fusion molecule is not capable of
T cell interaction prior to internalization, and wherein said second polypeptide comprises a

sequence selected from the group consisting of:

a) at least a portion of an autoantigen,
b) an allergen, and
c) at least a portion of an IgE immunoglobulin heavy chain constant region

capable of binding to a native IgE receptor (FceR).
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