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provi des materials and nethods for inhibiting i mune conplex formation in

Dengue FevEEVHRINFRLCIIONN INGAdIREYGHYEYGAdH HEM ORRIMA I EnERY ERAMRD of DF
i nfections, including Dengu i G FE ) and Dengue Shock
Syndrome (DSS). In particul wgﬁégﬁgimmgﬁ) s to inhibition of

i mmune conpl ex formation by pol ypeptides and other small nol ecul es.
BACKGROUND Hunor al i i e ntigen bi nds
specifically to an ﬁb@gﬁﬁﬁﬁm&@ﬁlﬁpﬁ&ﬁﬁﬁm nol ecul e and an
antigen forms a,3nR iwau()ﬁlcpatimyséﬁéﬁembélﬁylfmw@es PRGRLi6Xal APPlicERAS ei t her
can be foreign substances, such as viral or bacterial polypeptides, or can

be "sel f- éﬁnal@@q§'1/0§iu9l43,afsleqbon3}111i€|dt8|m normal Iy found in the human body.

The i nmune system normal |y distinguishes foreign antigens from

sel f-anti gens. "Autoi nmune" di sease can occur, however, when this system

breaks down, such that the i muneEEcHMIEARL FIEISDUpon t he body and destroys

ti ssues or organ systens as if they were foreign substances. Larger i|Imune
conpl ékes are Abiselopampsgelaics t@ wadIerel immunccosplabioemitinnaseodsehiehes.

The or may | oMo ALLRT5:cxlha! [NElatuhORELHDLE, hINHDR SOTRLER To RGR"

from both e nera ion ecu esvm antigen an

i nteracti anmafie &Thplb@ﬁ)tmbﬁﬁulba’a?gw%heﬂm ifedt@ms aﬁdlﬁﬂitlbddmﬂapetﬁiaﬁpl exes
also can result frominteractions between anti bodies in the absence of

anti gen. ﬂ@hafn%mrééAP% Oﬁpgvéf%tl@rrﬁ @@lqda}gs #eug Slemasgagicdisyes(iFsadt er i a,
but ot her y.§ eafi ck% RlidoMfe!( bs@zrmvﬁﬁéc&é% %B%‘Ehl\éﬁ Sre]atdd t8%{1£1?11ﬁ85 of Or gan

SpECI fic tis e can occ en anf 1 es CO Ine wt anti gens and
t he resul tmmgne mmpiex tompliex bg pbiypcptides end athor shdflbmbleculewl ecul es in t he
body. Effector nol ecul es are so naned because they
BACKGROUND
Humoral immune responses are triggered when an antigen binds specifically to an
antibody. The combination of an antibody molecule and an antigen forms a small,
20  relatively soluble immune complex. Antigens either can be foreign substances, such as
viral or bacterial polypeptides, or can be “self-antigens” such as polypeptides normally
found in the human body. The immune system normally distinguishes foreign antigens
from self-antigens. “Autoimmune” disease can occur, however, when this system breaks
down, such that the immune system turns upon the body and destroys tissues or organ
25 systems as if they were foreign substances. Larger immune complexes are more
pathogenic than small, more soluble immune complexes. The formation of large,
relatively insoluble immune complexes can result from both the interaction of antibody
molecules with antigen and the interaction of antibody molecules with each other. Such
immune complexes also can result from interactions between antibodies in the absence of
30 antigen.
Antibodies can prevent infections by coating viruses or bacteria, but otherwise are
relatively harmless by themselves. In contrast, organ specific tissue damage can occur

when antibodies combine with antigens and the resulting immune complexes bind to



carry out the pathogenic effects of inmmune conplexes. By inhibiting the
formation of | arge, insoluble imune conplexes, or by inhibiting the

bi ndi ng oWVoi2otneesseonpl exes to ef fector nol ecul es, the PCIASdANRG Ng
effects of innune conpl exes may be prevented. SUVWARY This docunent is

based in part t he over hat pe s havin no acjd
sequences fB?féle ?Pﬁortrﬁgl'?@ﬁ %/fbtt"f E%Pegé@‘ﬁ?%%sé‘rea%na%ﬁggeﬁ%t@ (al so
referred E@%t@h@peﬁﬁoé@%e@@:w%%ﬁuﬂg cérﬁﬁl%kéé @3‘ nﬁl‘tﬁ‘tﬂ% ik kgl off fi ni ty
to the CH2 domai n” of 1 nmunogl obul i n nol ecul’es, thus inhibiting the

f or mat i onlagge, umsbiblﬂyhenmnmmlmmré)xeshlbmgalnmlvlngmgmrf ubmdnesorapidxmtm gens,
and preventitf n?qr hl ‘ﬁ grbent of ,such €9 Iexfes to effector nol ecul es, Thi s
document providBE CetiEh ?%%%W%ﬁé%g et ”@ﬂﬁmeéP%lp Ay P8 SR SRS,
conpostions containing the pol ypeptides and/or conpounds, and nethods for
using the pol ypeptides and conp05|t|ons to inhibit imune conplex formation
and therapeutic use in treating vi r®WMMARYX ions. In one aspect, this

docurent T eat uige AcIBLIACLA il AN B BLORLTIYTE, BOTRLSN ALIRE LA 1 2

subj ect, the ne risin ni sterirn a orrp03|t|on

conpri si ngcid swenéeseﬂsqmcﬂrytpew%dﬂmhhh@ﬂ@l[yplem aﬁkeSEQrIDrN@tMaIsbe am no

aci d sequence ( Xaai ) s- Al a- Xaa2-Hi s- g @A u-Leu-Val - Tr p- Cys- Thr - ( Xaa

3)n (SEQ ke t9dy rel%%%@r‘iﬂ%%n bing samﬁ%?#ma &eﬁh&llgb@f&ltvéo fhe;53n21§/m3 or

Phe, Hy t r er

am o ol ﬂ%é%‘l.#%??@@%é%ﬁ?ea%@s ik T Tl 1BRahDTT

are 0, 1, C(i’rnpliéz(eséhontanmﬁg aﬁfmbdﬁsenéamgdne, anthpueven Giogrihke dxndingy ofeduclon i s

associated with a vi infectio The i mune |l ex formgtio n

Bs0ci at ctoPERe ALy MRl ot SGHAT BHAE (RSO e rBary QL Lu2r —or

infectionchyyp ﬂ%:&orﬁﬂoﬁlﬁés Q%Mron%orﬁ@iﬂiﬂg‘tﬁ&?&?pé&d&@%&&%ﬁ%ﬂ&s of a

DENV i nf ecti on. e pepti de can cause clinica hi sti ol ogi cal inprovenent

of a DENvammmethpds)for umlne tlrﬁelml}'mtlde@rmmiamwosmonmrlomwemmum complgs| ay t he

onset of g ({% ﬁ q ? cQaracterlstlcs of a DENV

i nf ecti on by Ea‘éap%hc 18;869 & ré‘ ﬂf‘cf:“c?fl a DENV infection. The DENV

i nfection can heoddeRge®, thRrmclAehtCedtensh nidhdd foe inhign N%ﬁnﬁb@@&m%msﬂrone

(DSS). The peptide can inhibit binding of an anti-DENV heterol ogous 1gG

i mune cofgiMmasion ing) subiechrihEmgthod Fhmppaipe iad@inigeringiei the subiest agompasiten | C

t hat cont t The

bept i de C%&;@;ﬂﬁﬁl %?Ph]fbﬂjgaodfcﬂg&%%é‘,‘%ﬁé BoiPhedtfds ORFriShe B Wb O LEG L QRSee
(Xaa;)m-Cys-Ala-Xaay-His-Leu-Gly-Glu-Leu-Val-Trp-Cys-Thr-(Xaas), (SEQ ID NO:53),

20  wherein Xaa,; is any amino acid, Xaa, is Trp, Tyr or Phe, 5-Hydroxytrphophan (5-HTP),
5-hydroxytryptamine (5-HT), or another amino acid derivative, Xaas is any amino acid,
and m and n independently are 0, 1, 2, 3, 4, or 5, and wherein the immune complex
formation is associated with a viral infection. The immune complex formation can be
associated with Antibody Dependent Enchancement (ADE) of Dengue Fever or infection

25 by Dengue Virus (DENV), or contributes to the enhacement of a DENV infection. The
peptide can cause clinical or histiological improvement of a DENV infection. The
peptide can cause an improvement in or delay the onset of one or more of the histiological
characteristics of a DENV infection. The peptide can decrease the ADE of a DENV
infection.

30 The DENV infection can be Dengue Hemorragic Fever (DHF) or Dengue Shock
Syndrome (DSS). The peptide can inhibit binding of an anti-DENV heterologous 1gG
immune complex (IC) to an FcyR. The peptide can inhibit formation of IC that contribute
to imunopathogenesis of the ADE of DENV infections. The peptide can inhibit binding
of DENV virons to IgG IC. The peptide can inhibit binding of a DENV protein (e.g.,



of DENV virons to 1gG I C. The peptide can inhibit binding of a DENV protein
(e.g.,NSI) to an 1gG i nmune conpl ex. The peptide can inhibit binding of
TNF- at o IWG200/00938¢ peptide can inhibit binding of a DERUTIUS®MWA51966 Fcgl ,
Fcglla H131 allele, Fcglla R 3 1 allele, FcgRIlb, FcgRIlc, FcgRIIla, or

Fcygl I I b. e peptide can inhibit_binding -1gG 1C ta nCl.g.qr, sCq.
The pol ypéﬁ?? eiute RIS OB PACY: J%WBFld%?%PFE%Hng@%&H‘@‘PH@ 19616 nal
stabili zi T %}%ﬂ@ GRhHIG &hdﬁ@%f%@mvilgt}fit%%ﬁf gﬁd APty RRML 'P‘é?ll@nd can
be a tripeptide having the amno acid sequence ro-Pro, wheréin Xaa is

any am noRagli dli¢le,. FgwRHAL Et()VRIqu§cvlé}Im maFC}sfﬂIallm The pepgidg rcmlplhd:ahblbémgtof t he

carboxy t 1.Aus th y tide and can be a tripeptide having the

ani no aci E)I’EngVE%QEé 1|9r°6 §i§ wherein Xaa is any anino acid (e.g., A a).
The net hod canThyp@@ﬁéptﬁi@rwﬁ tsBpliken @hBMabdtabiRshg 9fdupd ThBeeriiijlect for one
or nore clinical, histiopatholigical or nolecular characteristics of

henor r hagbtebiligingreroupneandwet ghe anppe tasmimis oathe mlmepb@ea@wamd@actapepttﬂe
I I t t. th
ol ecul ar h§VQ$é fiz %{mc%éd&%e né‘eeﬂ)afﬁ a?'lel’ Ih@re%{]e%ﬁa Xe%[? eccu?ﬁ 'é'brr%'n €

group consi's ecrease 'n nocon

i ncrease iThe E@@Rrhl ethbitieingroresy dasl beﬁh&lem@fbpagmémd@smmh@mwdpaee hitecaam no
aci d sequence  Xaa- Pro-Pro- Asp-

Al a- Tr p- Hb%ﬁtréﬁfp@?hﬁlﬁg Lhé@nva@ acrrsi peaupacerie-lragea phajoin X4) is spneérdih Xaa i s
any amj no,agid pol ypepti de can conprise the am no acid sequence

Al a- Pro- Pro- /&s% s-Al a- Trp-Hi s-Leu-d y-Q u- Leu-Val - Trp-Cys-Thr (SEQ I D
NG 20). The poﬁh@emthodeanﬁmlcemmpﬁﬁ: thhetepmsf non#cticg thegulgncdor one or

Asp- Cys- Al a- Tr Leu- G u- Leu- s-T IDNO Unl ess
ot herw semtHet f it T on el e e e DR Gl e SR HENET n Have ¢ he
safe ma”bﬂ@oﬁﬁo&cﬁm }ﬁlsﬁﬂﬂeﬁhélk?i‘%gl Qﬁ’m@fé‘%ul@f clR A OREYS §fkﬂelrﬂorﬂﬁ fcevart to
whi ch this invention pértains hough net hods and naterials SI mlar or

equi val entan loe schavsad fdws thd dredp barseting ohn dbecass etlplatelghs, dctocencehtgationyent i on,
Sui tabl e net hods and Prm% r%fa S e descri bed bel ow. Al publications,
pat ent” apPl LAEIBIS 5& 0051?16& other references mentioned herein are

i ncor por at ed byhé gbIgp&Ride chil céhiptide tBOhinidtHid ddquérs XAIPEPRbIApLCyst he
present specification, incl udkyg definitions, will control. In addition,

the mat er A&-3rp-Hiest hotSy-Shet LewapiTar Cxpd b (SERQ IPAIP:A). ovfioycimkda ioanyi nt ended
0, T R T ISR, RSP ANGE por =@
f eat ur es, CobjAdeTsp-Haleu-Gly-Glu-Leu-Val-Trp-Cys-Thr (SEQ ID NO:20). The
20  polypeptide can comprise the amino acid sequence Asp-Cys-Ala-Trp-His-Leu-Gly-Glu-
Leu-Val-Trp-Cys-Thr (SEQ ID NO:2).
Unless otherwise defined, all technical and scientific terms used herein have the
same meaning as commonly understood by one of ordinary skill in the art to which this
invention pertains. Although methods and materials similar or equivalent to those
25 described herein can be used to practice the invention, suitable methods and materials are
described below. All publications, patent applications, patents, and other references
mentioned herein are incorporated by reference in their entirety. In case of conflict, the
present specification, including definitions, will control. In addition, the materials,
methods, and examples are illustrative only and not intended to be limiting.
30 The details of one or more embodiments of the invention are set forth in the
accompanying drawings and the description below. Other features, objects, and

advantages of the invention will be apparent from the description and from the claims.



advant ages of the invention will be apparent fromthe description and from
t he cl ai ns. DETAI LED DESCRI PTI ON Thi s docunent provi des pol ypepti des and

ot her compountwogispabl e of interacting with the CH2- C HBCEIUuSRao9oF09a6

i mmunogl obul i n nol ecul e, such that interaction of the immunoglobulin with

ot her nol ecules (e.g., effect obulins) is blocked.

Met hods for identifying such §%9§§531§§§(§ﬂﬁﬂﬂﬁﬁL conpounds al so are
descri bed, al O'Tfﬁls"&ohﬁ!m&ﬁfﬁ?&%hés'&%eﬁﬂ&’es%‘iﬁ'o@de@%oﬁfooﬁ%@%Bﬁ%ﬁ%ﬁn&%ﬁﬁgn' ng

t he polypeptldes and conpounds. I'n addition, this docunent provi des nethods

f or usi ngwithéhgoh3{oeptcldies aantnomegwbnis nmbecuhhs@htthatnmametlmonﬁaﬂhex

fornatlon and tq treat. di sease di seases suc ngue Fever
o ont cn iR oS T BERS RS f o R RER R BTN ey e
bound £l le(oek“eoﬂqx)iethﬁ@sl o i @nGhand %hm)%oeﬁﬁ&sﬁﬁgaﬂlef taEpaAidDglso Bt  not
limted to Fc and isoforns of Fc FcgRI la, FcgRIIb/c, FcgRIIIa,

FcgRI I | b, d%ﬁﬁgﬂb g Withepmengistious mwtamﬁ pﬁmmfgct@mqnmmﬁar&@ up a class of
pr ot ei ns dj I, X

Do e PR PLASTR. ARG, RSRS8O, O
surface rpelgpémids) amd ¢dmpouhigty ideigiténnine speplckifoiniationBag esltren diseades
structure and bi ol ogical activity, inmunoglobulins can be divided into five
classes: (%84 virgdiscpygasuqhgs Dengc Fgeer) lmgfénplglg% HNRERS CORRIRERENGIRt i body
class  jin e opfi gurati on.
Wth t%e %ﬁ%%%?ﬂ%ﬁmg%!§ﬁﬁR£Q§%#ﬁ?%§§ﬂg§$% n%bég% coC§§§R§qialﬁly of four
pepti de chRaRsgitchatingbet hotnieictdny Fegiahad 1sbﬂirma©ﬁﬁbyRsa,rﬁi:yRH‘achq'Mleb

di sul fide bonds. For exanple, the 1gGs are conposed of two pol ypeptide
heavy chaFedlily BwRiHe)anddéRrho pol ypeptide |ight chains (L chains), which
are coupl ed by disul fi de bonds and non-coval ent bonds to forma protein

nol ecul e with a nol ecul ar wei ght of approxi mately 150, 000 dal tons (Saphire
et al., "Crystal Structure of a hHmbﬁ@ngbm@uHunan | gG Against H V-1 :A
Tenplate for Vaccine Design," Science, 20Q 1, 293 :1155- 1159 The average
| gG mdf ecul e cdhe an%n%gsgws@ﬁ FRAKE U azpla§s php@icrsionndinsplipymamdshers and

591 o TR L 90 Byl s B Coae AR ang Mkl 1200

nol ecul escataen cadhpofhed ratptoo) stithrit higle degrosofspdcifiaity. thEdroagh@nstn(caﬁe, e. g.,
Padl 19 | | 9- the |i ' f
an 1 9G rbiglgicabidiigmmminadtahsinaprieingenine e ciasses: o TocTREA™ ©

IgD, and IgE. IgG is the most abundant antibody class in the body; this molecule

20  assumes a twisted “Y” shape configuration. With the exception of the IgMs,
immunoglobulins are composed mainly of four peptide chains that are linked by several
intrachain and interchain disulfide bonds. For example, the IgGs are composed of two
polypeptide heavy chains (H chains) and two polypeptide light chains (L chains), which
are coupled by disulfide bonds and non-covalent bonds to form a protein molecule with a

25 molecular weight of approximately 150,000 daltons (Saphire et al., "Crystal Structure of a
Neutralizing Human IgG Against HIV-1: A Template for Vaccine Design," Science,
2001, 293:1155-1159). The average IgG molecule contains approximately 4.5 interchain
disulfide bonds and approximately 12 intrachain disulfide bonds (Frangione and Milstein
(1968) J. Mol. Biol. 33:893-906).

30 The light and heavy chains of immunoglobulin molecules are composed of
constant regions and variable regions (see, ¢.g., Padlan (1994) Mol. Immunol. 31:169-
217). For example, the light chains of an IgG1 molecule each contain a variable domain

(V1) and a constant domain (Cr). The heavy chains each have four domains: an amino



(VL) and a constant domain (CL) . The heavy chai ns each have four donains:
an am noterm nal variable domain (VH) , followed by three constant domains
(CH , CHRO208w®938he carboxy term nal CH3). A hinge regipom/useomnspoends to a
flexible junction between the CH and CH2 domains. Papain digestion of an

tact 1gG | ul. | t ot eql yti | t
or oduces TR TITGHLIRTHALY b SR AP HES D e o (b e T wo
i dent i cal o£8bxyf {eﬁﬁﬁ%p@ﬁ)t hethin g@?é@&f)w&'s Iﬁsg'ul flexible Jul\/é'f'lon%gxfe\éln tRomai n.

The Fc fragnment has conpl enen and tissue-binding activity, while the Fab
f ragnment sChhwed &n2 dgmambl Relpany dggestioni ctfwn 1mta¢nlg69mibmle resnitd imquidteslytian
interact wth other pt| es t 9 us re jority of
ot gen bi TS PP SEeA P S AT EOF PRt P e R it 1 he” e
fragment . ddMgink) AAdewb Setin€lBalHab FraigfnchR A REcH Qnlen b AT EANY Y, 288 V)

i mrunol ogi cal g%ﬁ states that the binding sites for Fc receptors (FcR)
are foundd¢mainh |Fﬁg°@grr@gtl@ﬁ@ complyGnipinddisbussbipdiag acigvity, whRgdlakabn and

Bj or kman 12:181- 200). More recent evidence,
however, %%gggé é?g g%?ﬁ%ﬁi with the hinge region primarily when

the i mrrunogl obuhmmnbglomwﬁalretmi ¢aneinterde0tvith wihen @o Pafidex edpughSutivus
i nteractions tyg‘cally |nvolve the am no acids at positions_ 234-237 of the
| g nol eculiqy dihs majoryy of putigsp)binding, ﬁ%ﬁamplqeac%%@go%fhw IMASEEE! obul i n

nol ecy| es At thin
the- O Cof R sE e RhE AR ph ARG PO PERE b iandrtiep i foLkall

aci ds at pognhi stotes thHabfheiding sikdsiot hereCtfifod dReR rarafuhintihe therhing @giod®f at
positions 424- 436 within the CH3 dopgain. ed herei nunmber . iswth
Pospect T BRI B e g g b s Brr e oIBE Ta Reade e sMer ot of ne
of | mMuNobe®i @brerBlBf &licnce HolySer, s%éagé@ﬂs ltiat F'@ﬁllﬁtgragﬁrW1klPﬁe hihgeredopar t ment
of Health and Human Services, Bethés . The correspondi ng am no aci ds
in other pnmanbfgxlvmmhﬁ nmmlua@@lebulma nbmon@adl(ﬂ ey, Idzénrammmmdmmfxcdiozsgcm
ordinary skill cl ef. IS

char adt or POUECIR bR hioJfe BegPaas boGirsuliphSREBLE B iy M’
predonlnapmm&maygrgmbqpyqm@ﬂ@bﬁqgﬁsgyﬁggggst|ng that burial of an exposed
hydr ophobi c surface is an inportant driving force behind binding at this

site. A three- nmeneslobdin molspges @@%@ﬁnsm@raoﬁ Weth|ofisr ephpepties ghrefgh 4pon
antigen b i I I Ryl esi osition
235) *to oulyRfin Bs GG SERAR, Tk eZhEin iy o lnEhioE A5 ol

t hr ee- d|nemasanm@nshsm&musahmhﬂah@eﬁzUbﬂmnnﬁﬂuheMﬁﬁmzﬁnﬁmggmnhnmdang was

f ound |n a_study ﬂSIng nmonocl onal %htlbodl s.sensitive to
436 Wlt in the Cy3 domain. As used herein, numbering 1s with respect to an intact IgG

molecule as in Kabat et al. (Sequences of Proteins of Immunological Interest, 5™ ed.,

Public Health Service, U.S. Department of Health and Human Services, Bethesda, MD).
The corresponding amino acids in other immunoglobulin classes can be readily
determined by those of ordinary skill in the art.

25 The Cy2-Cy3 cleft is unusual in that it is characterized by both a high degree of
solvent accessibility and a predominantly hydrophobic character, suggesting that burial of
an exposed hydrophobic surface is an important driving force behind binding at this site.
A three-dimensional change occurs at the IgG Cy2-Cy3 cleft upon antigen binding,
allowing certain residues (e.g., a histidine at position 435) to become exposed and

30 available for binding. Direct evidence of three-dimensional structural changes that occur
upon antigen binding was found in a study using monoclonal antibodies sensitive to
conformational changes in the Fc region of human IgG. Five IgG epitopes were altered
by antigen binding: two within the hinge region and three within the Cy2-Cy3 cleft
(Girkontraite et al. (1996) Cancer Biother. Radiopharm. 11:87-96). Antigen binding



conformati onal changes in the Fc region of human 1gG Five |1gG epitopes
were altered by antigen binding: two within the hinge region and three
Wi t hin t woChiR/@9348 cl eft (G rkontraite et al. (1996) CaoTars2B9o5ives .
Radi opharm 11:87-96). Antigen bindingtherefore can be inportant for

determ ni et her an i mmunog] obuli.n binds to other .ecul es through the
hinge or tHRETRE cefpe Enpertang réjlrﬁi?er@ﬁlén%’h?tga‘i SRS iE G4 e of

ef fector PRIREIL EfoRRFthehiRk RHRLE @gz-cm%%m{.hg the followi ng: (1) FcRn -
The neonatal Fc receptor determnes the halt life of the antibody nol ecul e

in the general Tbé Feuodgan om Hindwohmanbeilof cff¢aoodpleduled mduptbér. prasins3317- 3322;
Gheti and. %%rdd Eét%()??(ﬁ Ann. Rev. Inmunol. 18:739-766). Mce genetically
| acki ng F At B Fcted fromthe del eterious effects of pat hogeni c

aut oant i bodi es _duel)t pcRiheTrhRIdn8REH: Rakptot ddtemahestthehavtigasttthdadiedy (Li u et
al. (1997) J. Exp. Med. 186:777- 783). The only binding site of FcRh to the

| gG Fc i s thewoiggalers tiggeneral cispustiondhgadh & ah 38 OP@ls/. hawnnehbih3 by -3132;

structure an . ani S i alqgt - indj.

(Shivel dser G 200853 E00) 3R EeRINLR 6 BT E , M isEly Bt

(2001) Mol . EeRh arcpr86dted from thSidakkeriohecfieid oftiashagesicautvadtibwiiaiduclid nd wi t h
high affinity to the CH2-C H3 cleft and H S 435, the peptides are direct

i nhi bi tors ofheshaitencd bl ek thg)aufogesibrdiesd Lk Ll AGD Mg £XAA e hBSTY bt of
FcRn bj ndin i ﬁ'ﬁf% i f4 i ul d be
useful%i n t?ggajtai Eg gl Sgasés ?ﬁﬁl@?ﬁtfﬁ%ﬁ %g}ggﬁ?g&a%?oﬁli{jb%?g%ﬁaan / or

i mmune conpl EXed435 (&) bdea Bhew hy 3Dedtduttuar ardcal Renegtoto pe evserded taaF¢Rmio

(o et alt FoBug) S hikiningr COndS eron et 16rb e ana et soet
| muni ty 14: 6831) Y% Cdro3%8Yig79}. Salce tﬁ@&é%hesf%gsmﬁe& lgr%iﬂ bidldr\,\/i%? high

31:821-831). The Fcg Receptors are specific for 1gG nol ecul es, and include
FcgRl, FcgR hinitdgRicl Gil2eCuholdftEod RIE U35 h¢ aeptideb hesl diesct iphibitotsygfes and

e o e

0 %F t he
cl assical compmereedsmplakdiwRYo bsthégenidlit6dhtibydiss Foild bRl Fefdifhas a
complex of three proteins, Clq, CGr, and C's. The classical conplenent

pat hway is aéispasas Byolvmepathagenicrigtpanbadies qnd/ar égmans complgnes. gen- bound 1 gG
or 1gM Al though Eﬁa@ - The cellular Fc Receptor provides a link between the humoral
immune response and cell-mediated effector systems (Hamano et al.
20 (2000) J. Immunol. 164:6113-6119; Coxon et al. (2001) Immunity 14:693-
704; Fossati et al. (2001) Eur. J. Clin. Invest. 31:821-831). The Fcy
Receptors are specific for IgG molecules, and include FcyRI, FcyRlla,
FeyRIIb/c, and FeyRIIla/b (and alleles, phenotypes and genotypes therof).
These isotypes bind with differing affinities to monomeric and immune-
25 complexed IgG.
(3) Clq - The first component of the classical complement
pathway is C1, which exists in blood serum as a complex of three proteins,
Clq, Clr, and Cl1s. The classical complement pathway is activated when
Clq binds to the Fc regions of antigen-bound IgG or IgM. Although the
30 binding of Clq to a single Fc region is weak, C1q can form tight bonds to
a cluster of Fc regions. At this point C1 becomes proteolytically active.
The formation of immune complexes via interactions between immunoglobulin Fc

regions and other antibodies or other factors (e.g., those described above) is referred to



bi nding of Clqg to a single Fc region is weak, Clgq can formtight bonds to a
cluster of Fc regions. At this point C becones proteolytically active. The
f or mat i orwof2oionepdse conpl exes via interacti ons between PowIsegobwwké n Fc

regi ons and ot her antibodies or other factors (e.g., those described above)

is referred toherein as '"Fc-nedi ated i.mune conpl ex fornmation" or "the

Fc- nedi at 8g°Fot Fipdied Wvl%ﬁﬁﬂ%ﬁ% {om qrmﬁfn@-@sﬁﬁte&%ﬂ%ﬁe&@m ng
such i nt efRGLHOBSMAEL IR coRIBAL REAFinIIFTMER iR QIRI X & terrh&t RAI at ed

i mrune conpl exes can include i nmmnoglobulin nolecules with or w thout bound
anti gen, awdiatedgimpalnieycompidxasid [oHRe@RBd dinefune spaplekésccaniigelnds t hat have

hi gher bi ndi n ffinity for i ne.conpl exed anti bodi es than for meric
ant bodi edmptadtoru e iEvTREE SHESTRa i Endith: SRV bp B eefL-TRE00
chain of aRfPcdfit UghRBitki@sve R HhERS aPinith ISt mirh@tsdodtpl@RalanfiBsliés cat i on
(e.g., phosphorylation or glycosylation). The pol ypeptides provided herein
typi cal | ythapdoyaenaeesiiclgti®ndics0 amino acids in length (e.g., 10, 11, 12,

13, 14, 15, 20, 25, 30, 35, 40, 45, or 50 amino acids in length).

Pol ypepti des that are between 10 and 20 amino acids in length (e.g., 10,
11, 12, 13, 14, 15, 16, 17, 18, PRBfief P@®paimdao acids in | ength) can be
particularly useful . The am no acid sequences of the polypeptides provided
herein are somdwhatd kespiat 3 arahereptifet is @Ay clivdly ef ¥Bie agighiesipngs; fopardigsp of
exanpl.g, 3 i OV} i Vel i t . acid
cequence HASARLNRERE hOBTGIYLEC hRERIDYRLER BRI DB RILER, SEo

| D NGO 1), pwivetdediherdimtyprealy dredsetwiemotOexchdlhy) aéaao acidsindicsgthdy.gvadj Hbil2ity. For
exanpl e, [ b sent or_can be .any .am no i e.q,., or Asp).
Saad can b Hnds 282 M 55 40 ke SERgaryat St e bt oot s oo be
any an nopaGieth 106886 aRimecidsiin RingH %g.mﬂ, he $agd eans be, & ugoio Arap Li ke
Xaai, Xaa6 al so can be absent or can be any am no acid. In one enbodi nent,
a pol ypeptndgw asads i hapigthdean he paticwerlposdulsequence Asp- Cys-

Al a- Trp-Hi s-Ley; A y-d u-|Leu-Val - Trp- - Thr . ( SEQ. NO.2). Al ternatively, a
ol ypebr i e callt MGG Tdusien ol Bt o aiish Bivided ¥Rif hie GricRhAR

Asp- Cys- Abgrshbrcdl thrt b@bhddeYofde HrarihifilityVaor Ii@n@,&hiﬁélyﬁ%@eé %ON@@@) or

Asp- Cys- Al a- Arg-Hi s-Leu-d y-d u- Leu- Val Tr p- s-Thr (SEQ ID NO. 4). In

anot her eh¢rsdi tirpiselly mchidp (iiregming acid saquones %ﬂ@a- YeAlano-Risi Xrasegaence

w o e wdeat AT EThESs B T BN SRRt BER R o
display variability. For example, Xaa; can be absent or can be any amino acid (e.g., Arg
20  or Asp). Xaa; can be Phe, Tyr, Trp, 5-Hydoxytryptophan (5-HTP), or Arg. Xaas can be
any amino acid. Xaas can be Gly or Ala, while Xaas can be Glu or Ala. Like Xaa;, Xaag
also can be absent or can be any amino acid.
In one embodiment, a polypeptide can include the amino acid sequence Asp-Cys-
Ala-Trp-His-Leu-Gly-Glu-Leu-Val-Trp-Cys-Thr (SEQ ID NO:2). Alternatively, a
25 polypeptide can include the amino acid sequence Asp-Cys-Ala-Phe-His-Leu-Gly-Glu-
Leu-Val-Trp-Cys-Thr (SEQ ID NO:3) or Asp-Cys-Ala-Arg-His-Leu-Gly-Glu-Leu-Val-
Trp-Cys-Thr (SEQ ID NO:4). In another embodiment, a polypeptide can include the
amino acid sequence Arg-Cys-Ala-Arg-His-Leu-Gly-Glu-Leu-Val-Trp-Cys-Thr (SEQ ID
NO: 5), Arg-Cys-Ala-Trp-His-Leu-Gly-Glu-Leu-Val-Trp-Cys-Thr (SEQ ID NO: 6), or
30  Arg-Cys-Ala-Phe-His-Leu-Gly-Glu-Leu-Val-Trp-Cys-Thr (SEQ ID NO:7).
In another embodiment, a polypeptide can include the amino acid sequence Cys-
Ala-Xaa-His-Leu-Gly-Glu-Leu-Val-Trp-Cys (SEQ ID NO:8), in which Xaa can be Phe,
Tyr, Trp, or Arg. For example, this document provides polypeptides that include the
following amino acid sequences: Cys-Ala-Phe-His-Leu-Gly-Glu-Leu-Val-Trp-Cys-Thr



Arg- Cys- Al a- Phe-Hi s-Leu-d y-3 u-Leu- Val -Trp-Cys-Thr (SEQID NO 7). In
anot her enbodi nent, a pol ypeptide can include the am no acid sequence Cys-
Al a- Xaa- HWve-2beno@sy- A u- Leu- Val - Trp- Cys (SEQ I D NO 8), ipaTs2al/03®@as can be
Phe, Tyr, Trp, or Arg For exanple, this docunent provides polypeptides

t hat i ncl m no_acid s ences:

oye- Al o phaod BNGH AR Trals S e B resysrner gD Noi10)

Cys- Al a- Ty §Alrae14r%u E;eﬁldl-fﬂ’flﬁ/@eu_vap-’l‘%@y;hﬁrg HRAN@; ). 10) . and
Cys- Al a- Arg- Hi s- Leu - d u- Leu- Val - Tr p- Cys- Thr ID NO" 11). The

pol ypepti des pilbepegpcitislceproviied hoeimes tia readifiod fcursuee rmvzvcr bp thsyadthien,

addi tion, ta,[bthe mnob ortcarb -tﬁrm' Ei"l‘end’;]:ﬁ 5 bili.zi.n agent to
facilitat® SurUiRar’ 61 Phe Poi r?ﬁ%%‘lo %S‘ia R P§acééﬁ SEriE Phih

si t uat i ongollyPephhic GA vREPIThE&ah BF MkdTIl hSRGatlods REwHRE 5@9@& edmiRr eh@@csse prior
to cellular Jt ake. Such bl ocking agents can inclu w thout limtation,

addi t i onafcgradasttycbroicawp peiphtosts!iplaptipiale. stupheedking sentscan insdudst witbod t o
the am noy m%{?érgggﬁgléﬂggé’rtaﬁgr EHJI% at&ﬁée%p%%ec@fenéeggha?%%’ B’eth‘idcg@d {oethg an

acetyl group a

attached tmirohandlot erbdxyaierritian@sidaeshf.thSpalppatidachgpmt acan gb@paeaiablesded
either chemcally, during the synthesis of the polypeptide, or by

r econbi nafftt Dhlater@mhepwgwcwrﬁg el h gieyp pEashed 40 thed +mpménal 611“11‘{9r3cﬂqfiar y

skill §n 5he AfknmbhtSh BRbLMEI o BLOGKhRGIBIRANS AUCHhASAIRY! ut ari ¢ acid

or ot her ecu nown int e art can be atta m no- and/ or
car boxy- tpohypqajder(eshydtaersnbmanttDNAamhnologymsnpgaruetlndde famlnotd thosa afus or t he

carboxy gro he car bo ter an be repl aced vvlth a di fer
ol oty ACHHENY NElIdh Ui e Dok a2 s S P B B Lo hethe

am no t er folksles %ﬁox?ﬁ‘ 1rpﬁa"etaktcddh% 'abfadﬁé@ftdl{he(a%ﬁﬁ’o a%d&br carfGk Rk 12) . For
exanpl e, a pol ypeptide can include the am no acid sequence

Xaai - Pr o- Faswuesryrmeaezmae geoup a¢ theeumi@ yer@nml_oeﬂze\tarboxvrgn@mmwarb@lm | D NO.
12), where Xaai and Xaa is Trp, Tyr, Phe, or

Arg. For e)’i@ﬁﬁ‘lsgange aﬁgzéﬁvﬂtﬁi &8{?11‘?%8 Hae the amino aci d sequence Xaa-

Pro- Pro- Cys- Al @ﬁbﬂnd‘ﬁn&nb@éh-ﬁoﬁr@(b‘gl-@ua Yad-Plo) Regincd Brthé Safdol tBnelis 13) ,
Al a- Pro- Pro-Cys-Ala-Trp-H s-Leu-dy-d u-Leu-Val -Trp-Cys-Thr (SEQ I D NG
14), Xaa- r—'&rbbe mcwywe@ll(\reg ¢Hes W é@oezrla lfnrémmmprmqjymﬁ TR (SEQ I D

NO 15), tf?eparﬁlrng ﬁ%sséﬁ&fﬂ%%%ﬁﬁg ng(yaél'ﬁ{é 4l Q}g ELY& A _(SEQ

ID NO 16 Leu- r -Cys Thr
(SEQ ID N(Drp CY3-Tho(SEY i RN®12), where Xaa1 1s any amino acid (e.g., Ala) and Xaa, is Trp,
Pro- Cys- Al a- Phe H s-Leu-Gy e al - Tr p- Cys- Thr (SEQ D NO 18).

Al 't er R4t i V&Y hePrigey Eeb?raa%p %é‘rp rr@puér%cacnﬁéclaﬁr e aminQadid seriaes Xaa-

Xaa- Pro- Ppgy. lgl%pc%lﬁla -Trp-His-Leu-Gly-Glu-Leu-Val-Trp-Cys-Thr (SEQ ID NO:13), Ala-Pro-
Pro-Cys-Ala-Trp-His-Leu-Gly-Glu-Leu-Val-Trp-Cys-Thr (SEQ ID NO:14), Xaa-Pro-
Pro-Cys-Ala-Arg-His-Leu-Gly-Glu-Leu-Val-Trp-Cys-Thr (SEQ ID NO:15), Ala-Pro-
Pro-Cys-Ala-Arg-His-Leu-Gly-Glu-Leu-Val-Trp-Cys-Thr (SEQ ID NO:16), Xaa-Pro-

25 Pro-Cys-Ala-Phe-His-Leu-Gly-Glu-Leu-Val-Trp-Cys-Thr (SEQ ID NO:17), or Ala-Pro-
Pro-Cys-Ala-Phe-His-Leu-Gly-Glu-Leu-Val-Trp-Cys-Thr (SEQ ID NO:18).
Alternatively, a polypeptide can include the amino acid sequence Xaa-Pro-Pro-Asp-Cys-
Ala-Trp-His-Leu-Gly-Glu-Leu-Val-Trp-Cys-Thr (SEQ ID NO:19), Ala-Pro-Pro-Asp-
Cys-Ala-Trp-His-Leu-Gly-Glu-Leu-Val-Trp-Cys-Thr (SEQ ID NO:20), Xaa-Pro-Pro-

30  Asp-Cys-Ala-Arg-His-Leu-Gly-Glu-Leu-Val-Trp-Cys-Thr (SEQ ID NO:21), Ala-Pro-
Pro-Asp-Cys-Ala-Arg-His-Leu-Gly-Glu-Leu-Val-Trp-Cys-Thr (SEQ ID NO:22), Xaa-
Pro-Pro-Asp-Cys-Ala-Phe-His-Leu-Gly-Glu-Leu-Val-Trp-Cys-Thr (SEQ ID NO:23),
Ala-Pro-Pro-Asp-Cys-Ala-Phe-His-Leu-Gly-Glu-Leu-Val-Trp-Cys-Thr (SEQ ID NO:24),
Xaa-Pro-Pro-Arg-Cys-Ala-Trp-His-Leu-Gly-Glu-Leu-Val-Trp-Cys-Thr (SEQ ID NO:25),



Al a- Trp-Hi s-Leu-d y-d u-Leu-Val - Trp-Cys-Thr (SEQ I D NGO 19),

Al a- Pro- Pro- Asp- Cys-Al a-Trp-Hi s-Leu-3 y-Ad u-Leu-Val -Trp-Cys-Thr (SEQ I D
NG 20), Xsi@-2Procnop38o- Asp- Cys- Al a- Arg- Hi s- Leu- @ y- G u- Ler€vaiS2000050@¢6 - Thr
(SEQ I D NG 21), Al a-Pro-

SRR N Rl s Yttt A el VAR SN G L A SV S

NO 23), Akas;iprorRS-as M- Phentdis- - a - -Th
NOL23). Ay e OPRY Ar s Ytk AU LYot QUTHASER 1 O~ Thr

Xaa- Pr 0- PN&:Ag ARy BroAPra- ArgpC ii-81d-Awe-Bisy L @-Gly-€ilu-Vah-Val JreyysThin (332MDI D

NG 25), Al a--Pro- Bro-,Ar g- Cys- Al a-Tr p; Hi. s- Leu- -3 u- -Val = Trp- -Thr ( SEQ
' NG 26) Vo prg PR BroRtE By Al B R e RO R R - T
SEQ | Bs NOI20:29), or Ala-Pro-Pro-Arg-Cys-Ala-Phe-His-Leu-Gly-Glu-Leu-Val-Trp-Cys-Thr
Al a- Pr o- Pr o- Ar]gi\%s- Al a- Arg- H s-Leu-Q3 y- d u- Leu-Val - Tr p- Q/s-r%'hr (SEQ I D
NO. 28), X&E®I 30 nmdierys Xap 4t thh irstipesitien is@ny-a@ipe pad- Val - Tr p- Cys- Thr
(SEQ I D NGO 29), - : : -Pro- -Pro-

Al a- Pro- Pro- Ar 3?%@%@2\?%@15%8@%‘1@@8@ PG 2 L Pt et (e O M AMREQ 1D
NO 30), whejuende akaaiedarbdyg téintisl Hu@skdrmplp, 4 folgpyptideicmoinalidd theldmino acid

pol ypepti des provi ded herein can have a Pro-Pro-Xaa ](r)e. .,. Pro-Pro-Al a)
sequence SRIUENS ¢yscAlapbRyisd e @ly-GlugkeusYahbmeCys Th sppgrﬁrwe(s@&ﬂ? ncl ude

the anjino ; .

Oye- Al T s T T B s g e N s A Fbrop Al (EQIR b g 5

1), Cys- AN®:I2)pCib-add-dug-HiyLlaiGl-€iluVah-Val phreyGesTPir-Ro-Pré0Ga ASBQ(IBEQ | D

NG 32), - Al.a-Arg-His-Leu-Ad y-d y-Leu-Val - Tr p- Qys-Thr- Prq- Pro- Xaa (SEQ I D
NG 33y, OSTAIT Alspdethi e ime i T e e B2 APa (SEQ 1D
NG 34) , QQ@):ﬂ&raC?&1%'1aHPﬁé-i—ﬁ‘é-lL%—EIQGJGJL%H:\)@JT@T(%%:PYWH@BQQ RspoXpa (SEQ ID
NG 35), Cys-Ala-Phe-Hi s-Leu-dy-d u-Leu-Val-Trp-Cys-Thr-Pro-Pro-A a (SEQ

| D NO.  36NO: 3§ p(GpsAlaiRheTtis-ldusGlye@lud).qu- Gl ipeCysyahe-RiopProysla TREQRDo - Pr o- Xaa

SEQ I D .
hop- S A TE) AP e s il s Ve oty s PP BroA s (B9 | b
2\&%8? 3 ANICSI)D%\g)’:s7)?~|A@p-@3@=Aﬁasﬁbffﬁs-@eﬁ=(§ﬂyLGl|uﬂLbuWhl=ﬂ_ﬂpFEMhrTMQFEb%IQF(QEQaa
Asp- Oys- AH&N&%:é8)HiAépLCe@d@ayéI@IﬁisLqusL-@h/errbeng-maEl}hPP@-BmaXQaSEQ | D

VSEo | b NGB MR 3 ESIC A A His Tt GRUGHRL [ DYRCTIER B Blioa Xa

Pro- Al a ( 8EQ MNW48L2)Asp-Cys-Ala-Phe-His-Leu-Gly-Glu-Leu-Val-Trp-Cys-Thr-Pro-Pro-
Arg-Cys-Ala-Trp-H.s-Leu-dy-d u-Leu-Val -Trp-Cys-Thr- Pro- Pro-Xaa (SEQ I D
NO 4370 Afg2 @ﬁQAPé\JQ#&),r4rS@z%aé\@Rhediwzlt%%a@lurkﬁl&kmrﬁws-ﬁh&l’rq:r o-Al a
(SEQ I D 4 I AaAAr g HAS; Beu 1l Y -Gt kg Malv T s _cve Thee
Oys-Thr - :;l%o_ é}ao(_sga(gfl%}é]?inl)bA%'@X%Aﬁa 'I‘?’HH% YJGQCHy e ¥alval. Tp-Cys-Thr

AT g- Cy's - APe>-RrgrXkda ¢SS EQUDAN§:4G) 1A geQysvala-Tifr isdyesr- Glyr GRr-betRNe - At CSEQ | D

NG 46), Arl"ﬁf—f’%s- 7}%.%_15 &%—(5' iB _I\!'(?:Hi)gA%é%y%:&lgyA_rg-His-Leu-Gly-Glu-Leu-Val-Trp-
Cys-Thr-Pro-Pro-Xaa (SEQ ID NO:45), Arg-Cys-Ala-Arg-His-Leu-Gly-Glu-Leu-Val-

25 Trp-Cys-Thr-Pro-Pro-Ala (SEQ ID NO:46), Arg-Cys-Ala-Phe-His-Leu-Gly-Glu-Leu-
Val-Trp-Cys-Thr-Pro-Pro-Xaa (SEQ ID NO:47), or Arg-Cys-Ala-Phe-His-Leu-Gly-Glu-
Leu-Val-Trp-Cys-Thr-Pro-Pro-Ala (SEQ ID NO:48), wherein Xaa can be any amino acid.

In some embodiments, the polypeptides provided herein can include additional
amino acid sequences at the amino terminus of the sequence set forth in SEQ ID NO:1,

30 the carboxy terminus of the sequence set forth in SEQ ID NO:1, or both. For example, a
polypeptide can contain the amino acid sequence Trp-Glu-Ala-Xaa,-Cys-Ala-Xaa,-His-
Xaasz-Xaas-Xaas-Leu-Val-Trp-Cys-Xaag-Lys-Val-Glu-Glu (SEQ ID NO:49), wherein the
residues denoted by Xaa, can display variability. As for the amino acid sequence set forth

in SEQ ID NO:1, Xaa; can be absent or can be any amino acid (e.g., Arg or Asp); Xaa,



Val - Tr p- Cys-Thr-Pro-Pro- Xaa (SEQ I D NG 47), or

Ar g- Cys- Al a- Phe-Hi s-Leu-d y-3 u- Leu-Val -Trp-Cys-Thr-Pro-Pro-Ala (SEQ ID
NO 48), wwereionod¥msa can be any amino acid. In sone enbo@CwAIsR&9/05(v66

pol ypepti des provided herein can include additional ami no acid sequences at

t he amnoter u of n set forth in SEQ | i ecarboxy
Lorm nus. 6 ! ér{iﬁfﬁ"féﬁ%@\rg 343 CYE m%@@%@p%ﬁm%ﬂb@éﬁ

pol ypept i &g, can b%Qﬂ{l%'rﬂla{ Red &h H{]&Inaffc' s SRYHENCK: any amino a01d In one

Tr p- @ u- Al a- Xaai - Cys- Al a- Xaa2- Xaa 3- Xaa4- Xaag Leu- Val - Tr p- Cys- Xaa

6- Lys- Val e@bodi@ent, ¢ ppQpepidi@andicludshibe emma dved segetnhedsp-ddnatledidpyCykaan can

TRl il T e T R e s e G L e s
Xaacans beywRbe, Xahyik A f 1 R- HTTPprerdsr PHed FoXaimplah Rypupridatimacmad ehe Xaad
can be Gy or Ala; Xaas can Gu or Ala; and Xaa can be absent or can be

any ani noamgiogicid WQBﬁé?eérrlﬂﬂr@ilﬁé@rtASpéjyﬁo‘fikapi@ptﬂléée@éﬁimqﬁﬂ@rﬁmeVﬂﬁﬁpﬁﬁsno aci d

ZleguiggeH?épkgﬁ?ﬁ%ﬁlééﬁ‘?@gﬁ@awpﬁ18: Cys-Thr-Lys-Val -@ u-G u (SEQ I D NQ 50),

where Xaa is Anganotligp enfbolifhient, Bypolypepti®hean doasistofahPpiinoaciideypapti de can
i nclude the am no acid se

Tr o G - ACMIAbpR e aC I AT TR ¥ Ny Xenol e BTG C63ps (SEQ ID
Thr - Lys- VRl g)yyggﬂélrﬁég%s daeNRmtdd b ﬁa@wmgglafm&%nﬁy%d rRaRPh YRERL i de

can con5| st am no aci d seque
( Xaai ) m Xaa2pyisnthy, a}témé%frbmsﬂt)&almagaébixa%ﬂﬁlﬁ Valk,9Top1 @y Fof Xeanpiy,n ( SEQ

| D NO 52),, wher |nthere5| s denpted b Xaa can display, variability, and
moand b3 Cera ALy o UL GeSeR s oLt BRLgnER gl (6 AT os ' 3! &

5 6, 7, &spPXaQl cahe- Plfofyﬁﬁm ?rp,%?—ﬁkg,@?éﬁ‘; B @é’éﬁy@iﬂhﬁ@aéﬁﬁ' ﬁaa?&@ﬁ‘%ecan be
absent or can be any amno acid (e Arg or Asp); "Xaa3 can be Phe, Tyr,

5- HTP, Trply orAlag Ziaa@(aabe(ﬁin obélaaﬁ(;aaacﬁnrhﬁ agyiatinXaed, admbed Gegnbe Al a; Xaa

can beGI or 7 n rom0 to
S lends  oflo e ) 1. 50408 SRR B Y Pouyitielsah forhit BB Smhas ot o
the ani nOa@lalqu&ﬁ@w(emgm -Cys-Ala-Xaa,-His-Leu-Gly-Glu-Leu-Val-Trp-Cys-Thr-(Xaas),
(Xaai ) m Cys- Al a- Xaa2- Hi s-Leu-d y-d u-Leu-Val - Trp-Cys-Thr-(Xaa 3)n (SEQ ID

NO 53), wheiQ@ild NQaB). vdeemiy Xafi 1§ gngemgno %&héiauaslsﬂﬂhé 0p ATy %2a3 Xedl¥ 4ngin@ny

am no aci t r e.g., O,
a1 10 201 oo ALY ft, Al IAPSIED bt § 1 8 201191, 03P (e 0

wi t hout | ERarhplics oﬁpolyp&plndelsewpmhyp@ptehﬁ;ealnmm wsthotitdirpftationeinglideao aci d
sequence Al a- Al a- Al a- Al a- Al.a

Ar g- H2& - L BRIVESTLdes eonsisting/af th?raan@ %CIM%H&P% ez ar oz a-Aleper @y avdlas 4)
ALa ng) AL GRS oA 161 K Sy - B VAR W1 k83 k- ATS ey o No 54, aaf.a (SEQ
or Al a- Al aAM-A{g\@gs-@sﬁ%gdilPﬂiﬁu—'[}lp—G-ludzdueYalGry—(Gs{il:lire\la%ﬁdh {SEQIWOBh),- Al a- A
2 or Ala-Ala-Ala-Asp-Cys-Ala-Phe-Trp-His-Leu-Gly-Glu-Leu-Val-Trp-Cys-Thr-Ala-Ala
(SEQ ID NO:56).
25 The amino acid sequences of the polypeptides described herein typically contain
two cysteine residues. Polypeptides containing these amino acid sequences can cyclize
due to formation of a disulfide bond between the two cysteine residues. A person having
ordinary skill in the art can, for example, use Ellman’s Reagent to determine whether a
peptide containing multiple cysteine residues is cyclized. In some embodiments, these
30 cysteine residues can be substituted with other natural or non-natural amino acid residues
that can form lactam bonds rather than disulfide bonds. For example, one cysteine
residue could be replaced with aspartic acid or glutamic acid, while the other could be

replaced with ornithine or lysine. Any of these combinations could yield a lactam bridge.

By varying the amino acids that form a lactam bridge, a polypeptide provided herein can

10



(SEQ ID NO 56). The am no acid sequences of the pol ypeptides descri bed
herein typically contain two cysteine residues. Pol ypeptides contai ning

t hese amwo 2amv@9zsequences can cyclize due to formati onprofi/us2a98m9%6 de bond
bet ween the two cysteine residues. A person having ordinary skill in the

art can, for exanple, use El n's Reagent to determ ne et a peptide
cont ai ni nbe Bﬁ.ner%tggf @at:%%aé%%’mig@%% PR %tetwuﬁlzlad@%tos% IS@Hfﬁ%daOﬂEm s,

t hese cysfi %ufdeo%i fQHﬁéd F &Ko @ﬁ‘ste’iﬁ@%idﬁ@& %@re"ﬁr&&nﬂhhﬁé &?ﬁéﬁ;"tiﬁb or
non-natural am no acid residues that can form | actam Ir))onds rat her than

di sul fi de bond%he palypentaieppwyided dicrys cai qootaiesi gumocoid dgbd ‘itepliaced wit h

aspartic acid.or glutamc acid, while the other could be replaced with

or ni t hi ne2g1 et et Ry 8?1593%@80%%?%@%%geaé;sme&nwi?eae °T &t am bri dge.
By varyi nﬁuﬁﬂﬂ@ti@ﬁklﬁ@ugpin@b?adtﬁab whtBrafagtib@Ht AR thel @8 ordhidakl BeRE | de

provi ded herein canbe generated that contains a bridge approximtely equal

i n | engt hcempeuids g@f Blachige thapFreoghag thaded. dFBexpwplee@ss suohws cayst.ei ne

resi dues t . dn the i de e, . . i j her ei n
can cont af s RS Hothlahi, BPEURT L 6 usel APt PRRILER RIMGERE 13
sequence pblgperpideyvirdes caamprdy powpasidefwited palyhistdios tagwan b patifiechbdsbd ough
interactions wth an_antijbody against the tag or thro&%hh ot her conpounds or
nol ecul es©® figraffiaibogihtistidingesidygs forgickehigpmice-» Aanayi-Sléncalymp), g can

hemagg} ut {,n0j LSt 1 al L))o . i fication
and dgé ec%)?g%e%t?&)gy\gécﬁ%y%%(??begﬁ %@k@%9§é%%§[{bgmé&%§%¢%gﬁﬁ eéq{\}!vi{t éa

pol yhi st i dntibedyaQiagem Wederpur, KA ))e d apasacbaansdrivd aafdhere twithod theipstyipdptide

resi dues for nickel ipns (e.qg., on.a N -NTA colum),. and. ¢ be tected in
west e bIgHETsy S Shousf sty i s Do YOSt THPRELY s P HU R S o 1 o
anti body; Q ag¢Re tc¥Rl‘@REARaci ENkferd RO GERMN PR 0 2BRIS M UnB g WWRES £&idd, khd n the

pol ypeptide sequence, although insertion at the am no- or carboxy-term nus
i s parti camao agidigrfags, alTngh¢ie Pranddnitergomeingd's if dtwstuttorenae allav. Bafund

i ds, 1, ani i.d d_ani id ] | hei d L
Ster ot soffait iRt Fae(AREa-Eiar i, SREPERETR M, wiiaiAver ude
al ani ne ( &siine QT YBH,NHIREMMA (GIn), eRAii8ELIAEG(HSH) cind BEBN Hiided migesg)) ,

cystei ne s), glutam ne (dn) lutamic acid (Gu), glycine
7

hi sti di netspiqusine (llepleasiar ﬂeel{)méipg (letssimshiopiag X Mef )y Bhane] wrse)@%ﬁhi oni ne

Met), ph | al-sni . . l. | P } . i Thr),
{1y or ophal e () AEACEL, AL SbonBRAD. bEliks (M 880 15 Soi'ad
i ncl ude, balinc@Ve). NOhndtiral dreidotacids irtdyettepbiyttar P oghanitedas St Hddroegaydphxiy,| i

acid, 2-am noadipic acid, 3-am noadipic acid, heta-alani ne, am nopropionic
aci d, 22- affSHeBsEYPPEY liecHl, 2AMNRAP NG aGiF; ¢amenogdine: ad-hstadrYNe aci d, 2-

aminopropionic acid, 2-aminobutyric acid, 4-aminobutyric acid, 6-aminocaproic acid, 2-
aminoheptanoic acid, 2-aminoisobutyric acid, 3-aminoisobutyric acid, 2-aminopimelic
acid, 2,4-diaminoisobutyric acid, desmosine, 2,2'-diaminopimelic acid, 2,3-
diaminopropionic acid, N-ethylglycine, N-ethylasparagine, hydroxylysine, allo-

25 hydroxylysine, 3-hydroxyproline, 4-hydroxyproline, isodesmosine, allo-isoleucine, N-
methylglycine, N-methylisoleucine, N-methylvaline, norvaline, norleucine, ornithine, and
pipecolic acid.

An “analog” is a chemical compound that is structurally similar to another but
differs slightly in composition (as in the replacement of one atom by an atom of a

30  different element or in the presence of a particular functional group). An “amino acid
analog” therefore is structurally similar to a naturally occurring amino acid molecule as is
typically found in native polypeptides, but differs in composition such that either the C-
terminal carboxy group, the N-terminal amino group, or the side-chain functional group

has been chemically modified to another functional group. Amino acid analogs include
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am nohept anoi ¢ acid, 2-am noi sobutyric acid, 3-am noisobutyric acid,
2-am nopinelic acid, 2,4-diam noisobutyric acid, desnosine,

2, 2" -di amvoapiom®bise aci d, 2, 3- di am nopropionic acid, NPeThisk@bpsine,
N-et hyl aspar agi ne, hydroxylysine, allohydroxylysine, 3-hydroxyproline,

4- hydr oxyprol i ne, isodesnosine, allo-isaol euci | C|ne
N- et hyl i E@P@&éﬁl%ﬂnwrﬁlawp sits WP caampally WBS?Wgu@f\éﬁfgl b9 t hi ne, and

pi pecol i ciaGkLib b ndSRiQGon their&- fél?ﬁma@%11&)W&dth&ﬁ]@Tdelcﬁalﬁtg%{ﬁ}su&ﬂl Iy
simlar to another but differs slightly in conposition (as in

r epl acenenicluie, fonexazmplm hythamingtsoifowide anethfohgcentfoed, §n(eavfooaym¢thylt)he

Pher of or e o1 uSiaf e ipaing W 8RR u b Slvy SRRk SR S%aor

ol ecul e Agnihé adidl Rh&BEd Ma%@élﬁﬁiufaml @@&arﬁagmlcu@@%y&@alcawbr hiclieN®nL N
conposi tion such that either the erm nal car boxy group, e N-term nal

am no gr olipuiting cxapwlesiof emataicid prpheds;inelude @&b@@%@om&&ﬁ% eIt

dified | d
ot s o S TAGL R GEbL APl ARy ATHO0, RELE 000 00, LIERPERRIT 2! o
irreversi bﬂld/alamhe o@Botdngide,ain dnblisfof M-ahﬁfem)ﬂ&ir eﬁdﬂlpl@s fr amipo a¢ids ed amino

si de-chai n groups, and |nclude for exa net hi oni ne sul f oxi de,
met hi oni nacidyiralgs aralistedindareyhtcdiylcicnhe r@%ﬂéﬁrﬁé&@é@%&&%&hﬁ%&) cyst ei ne

sul f oxj de%&&ggﬁgw&gtﬂgl eg]y&sc;rglt({;@t?ul fone. 5 Ami no acid anal ogs may

be natura curring, or can be syn cally prepared. Nonlimting
exanpl es of anﬁhesmnndhammmpgﬁapmgpqﬁﬂﬁEm&bddﬂmybﬂpmpham(ﬁ&h&WP), aspartic

aci d- (beta met h ester nal of asparti.c aci.d; et hyl gl yci ne, an
oy ot gehamiel SRRt o B R st SR B i A SRS B L' B e
exanpl es BJ)ly?_éBtﬂ@ basidse %lﬁcl@{ﬁ' difiné® S&'ﬁm%@h@&@orfﬂ% %eﬂv&e%h% dn’i‘m@a@i%s and
Mei enhof er he Peptides: Analysis, Synthesis, 1o Biology, Academ c Press,

Inc. , New Nosidacy agBBY u- Cﬁﬂ@l@tt@neoﬁﬂheﬂwsdedwemﬂuﬁ @ma@rpem irobypentidbe descri bed
interms f the topo m arr nt ..of Si ains,of the am no
hoi o roe; B0 D SRR R AR e RIS, S LRI Sb e

pepti de bemde Retsween-dnlifo asTi ONaetAly Fo%&hﬂﬂlﬁ é%tid&@ aﬁrl@@%%nﬂi@% of the
bonded resi dues. In addition, polypeptlde 1 back ones have distinct

term ni apBltapugo aidect i on. The majority of naturally occurri ng am no acids

are L- am no ac ngm Efﬂr %:lre e grcfa ll;jloh{e ﬁQE%R}%PaCE(ﬂ%%d%éﬁ Edrﬁl nri%ﬁ ifcCRIPT | sed

of L-am no aci am no aci are e enantioners oO aci ds and
can for m pepictdie seftdad toas €inversel” polypémideed.df,pepsddsicoresmpadinged ymept i des

(i.e. ’20 pegéﬂtl%%ss bgtorilgdeesu%oonfdls ggm&ooacqc?s rlather than L-amino acids). A “retro” polypeptide
is made up of L-amino acids, but has an amino acid sequence in which the amino acid
residues are assembled in the opposite direction of the native peptide sequence.

“Retro-inverso” modification of naturally occurring polypeptides involves the
synthetic assembly of amino acids with a-carbon stereochemistry opposite to that of the
25 corresponding L-amino acids (i.e., D- or D-allo-amino acids), in reverse order with
respect to the native polypeptide sequence. A retro-inverso analog thus has reversed
termini and reversed direction of peptide bonds, while approximately maintaining the
topology of the side chains as in the native peptide sequence. The term “native” refers to
any sequence of L-amino acids used as a starting sequence for the preparation of partial
30 or complete retro, inverso or retro-inverso analogs.
Partial retro-inverso polypeptide analogs are polypeptides in which only part of
the sequence is reversed and replaced with enantiomeric amino acid residues. Since the

retro-inverted portion of such an analog has reversed amino and carboxyl termini, the

amino acid residues flanking the retro-inverted portion can be replaced by side-chain-
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20 peptides but nade up of D-amino acids rather than L-am no acids). A
"retro" polypeptide is nade up of L-am no acids, but has an am no acid
sequence WO 2otw/op3sbhe am no aci d resi dues are assenbl ed PCh/ush@9nppPesi t e
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or corrpl ete retro, i nverso or retro-inverso anal 0gs. Partial retro-inverso
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retro-inv |on suc
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mal onat es Petﬁé@ﬁé@@tw 6<Pf9P0%tld§ evbg fpengd tamisioane of thierdeitpHdesre vyl et e

retroqjnvgLsQ analog, in which the entire sequence is reversed and repl aced
W th D-anlno acids. This docunent al so provi des peptidom netic conpounds

that are deS|gﬁqmubnnnmecbmnpmnmmﬂtmemqnmmmwaandmsaqupmﬁema@yumﬁMypept|des.

Pepti do c conpoungds .are s nt het. c, ounds havi ng a

t hr ee- di ngﬁfs*t%ﬂlgre QSWfdgFHB“FP%ﬁ ppoynds Hét‘yﬂ‘&&)%‘g t%ra terigtigs thaf o

S ubs_t anti ghilapcd hﬁ%ra%@ﬁ‘f?c @cﬁlt§ hs%cﬁ Ay ﬁ%re%eﬂ%ﬁ'p@ﬂﬁéabﬂﬁ?faﬁd{ Bﬁﬁér%@d ‘Bfolé’g@eﬁ" ected
peptide, and can thus confer the sanme or simlar function as the sel ected

pepti de. Pdpdifal &nch@moumwmn@l@ lvam ati@cldmpglmw pastigtyndrcoapjetdy nohe

pol ypepti des. provi d erein. .Peptidomnetic. unds t hat re prot ease
o) BB Pt B i 5t b R LTS W B TR st R R BhBh ooce
may have agdirési®ias tha beduaed @telpéf)ﬂl&suﬁohathlanm@@éﬁnddhﬁh@ﬂe%ﬂn owfdiki ty, such
as increased cell perneability and prol onged biological halt-life. Such

conpoundsbasggi Saydaryl thipgsef gheyaickbmds {hat cste, tbsnestealthlya@rdecmﬁrpa@tct% y
nonpeptid t he side
grogpg Lfﬁ?ﬁgggﬁ¥%%gl%&§&hg ?§§%%£$ﬁ&?@%%%€ﬂﬁgkh§£% pee?hgébggogﬁhhlch the
pept i dom pEdstitutesdoppdpiide bendyas etk cobstvartidh of ppgsdoaiimetie sorapdbundonds (e. g.,

ester 20 thioest %{16 nt[tehrlac(:)tiaorrrlls %gtwereg Etrp%%rrgegtlde as described herein and an

immunoglobulin molecule typically occur through the Cy2-Cy3 cleft of the
immunoglobulin. Such interactions are engendered through physical proximity and are
mediated by, for example, hydrophobic interactions. The “binding affinity” of a
polypeptide for an immunoglobulin molecule refers to the strength of the interaction

25 between the polypeptide and the immunoglobulin. Binding affinity typically is expressed
as an equilibrium dissociation constant (Kq), which is calculated as Ky = ko/kon, where
k.¢ = the kinetic dissociation constant of the reaction, and k., = the kinetic association
constant of the reaction. Ky is expressed as a concentration, with a low Ky value (e.g.,
less than 100 nM) signifying high affinity. Polypeptides that can interact with an

30  immunoglobulin molecule typically have a binding affinity of at least 1 uM (e.g., at least

500 nM, at least 100 nM, at least 50 nM, or at least 10 nM) for the Cy2-Cy3 cleft of the

immunoglobulin.
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reduced carbonyl, dinethylene and ketonethylene) are known in the art to be
useful substitutes for peptide bonds in the construction of peptidom netic
conmpoundswOThw/dopiser act i ons bet ween a pol ypepti de as de®criuseansmes n and
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t he i mmunogl obul i n. Such i ractions .are . engendered throu si cal
proxi mi ty and EPfap?mH%eaP@arld%@ heycat CRBIRR PEm A SECRRTHBEN bho. The
" bi ndi ng ﬁﬁ&hﬂéél&bul&fmé‘le&%é’ﬁﬁ%rb d8ud0by AfligtMMNRAheRIhd R Mol ecul e refers
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substantially equivalent affinity to i mmnogl obulin nol ecul es that are
bound by amyrgemasneglons! %h@%@ﬁh@%%&bﬁh@@ﬂ% ol thn&ab apavechainiwasidpsplacrd

pol ypept i t g., at
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are |ikelye bi}ié@ie‘d%&'affébt%éjéofnff&hﬁﬂ@ﬁof e pLOF &’lefthﬁrtEérMI%E@”exé*rh{anﬁérW es of
bound and unbound NC6. b (froma nurine nonocl onal antibody) showed that

the tail ofsavheal fhate- dnemylonﬁatmcm oflirgpit avedinbglob@irangertedrsditast cryst al s

(udadt ebnar FausaoreRaT Fsaf ReSSeRGg i  QREE haN e iaRa ol

of the Fap|99egBRRL:BIsEPBEAEEEA5ID Staglfﬁré:&aﬂQQO@lOSc[&n@éQ%’*IB%UI@'%| body, this
shift would be expected to affect the conformation of the CH2-C H3 cleft.

Furt her Im)r e, eXparrinichng ebihe Gal-Crir delt af menememali cs nbetng) ead of Ibnthact
ngognghﬁh'ﬂﬂé 5%9@%&%&%@%&% e%;&’éoqg%rlc ]f)cn@%‘ggg @le%q%l‘g’ﬁ:c%%@eylza eavy

36: 1581- 16&figuGaiohi Whlcﬁtcaﬁbrevélﬂ(lﬁﬂdln§fn @fiel 4fido ]acﬂifrEmdue’kQSg H‘l@hSﬂ;Ul ar

nodel i ng of %he CH2-C H3 cle % of monomeric (i nbound)
see, for example, O’ Brlen eta (1994) Arch. Biochem. Bzophys 310:25-31; Jef eries et al.

(1984) Immunol. Lett. 7:191-194; and West et al. (2000) Biochemistry 39:9698-9708).

Immune-complexed (antigen-bound) IgG, however, has a more open configuration and
thus is more conducive to ligand binding. The binding affinity of RF for immune-
complexed IgG, for example, is much greater than the binding affinity of RF for

25 monomeric IgG (Corper et al. (1997) Nat. Struct. Biol. 4:374; Sohi et al. (1996) Immunol.
88:636). The same typically is true for the polypeptides provided herein.

Because the polypeptides described herein can bind to the C2-Cp3 cleft of
immunoglobulin molecules, they can be useful for blocking the interaction of other
factors (e.g., FcRn, FcR, Clq, histones, MBP, SOD1 and other immunoglobulins) to the

30  Fcregion of the immunoglobulin, and thus can inhibit Fc-mediated immune complex
formation. By “inhibit” is meant that Fc-mediated immune complex formation is reduced
in the presence of a polypeptide provided herein, as compared to the level of immune
complex formation in the absence of the polypeptide. Such inhibiting can occur in vitro

(e.g., in a test tube) or in vivo (e.g., in an individual). Any suitable method can be used
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i mmune- conpl exed 1gG reveal that the nononeric Fc CH2-C H3 cleft has a
cl osed configuration, which can prevent binding to critical am no acid
resi dues wWe.2g10/00bise 435; see, for exanple, O Brien et alPCT(UB2®@4)5086€ h.
Bi ochem Bi ophys. 310: 25-31; Jefferies et al. (1984) Inmunol. Lett.

7:191-194; and West et _al. (2000), Bi.ochem stry 39:9698-9708). .
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Fc- medi at eflth polypepttdarpiheXniibitiva toif 6-nalidtedineaand ¢conifiex foresenceandfe a

pol ypepti de provided herein, as conpared to the | evel of ipmune conpl ex

f or mat | ondiSESSERE YHeeloE exBRPlerRy peyiayapen &b molemls wikp Bilabekd can occur in
vitro 1§ €. gnmﬁh%l@’oﬁlﬁb%olte&{ﬁgze. M ﬂﬂoﬁékééﬁtl§ Gr anl'yn{ertEﬂ'SApﬂbé/lb&j P?h{)ac y
od” can e | of

sui tabl e net e usedto assess t eve i mmune conplex tormation.
Many suchon€iqodbe prachaeand absenthef apdlypatide sodenafutidethe asoenidescr i bed

herein. The pql.ypeptides.described herein typically interact with the CH2-C
B ol ef ¢ bPel RGP ERGS oG Ed 1o it FBROHEH RN PR A o
interact WilddioBl ¥etOhf o iFTMPRELARWK BrifRl RGMEMANG: hitdSasdfsddled!be¥y.t WO or
nor e i nmunogl obul i n nol"ecul es together) with a 1:2 1gG Fc to peptide

stoichionetry. Interactions with other imunoglobulin nolecules through the

Fc region therefore are precluded by, t res e of. the polypeptide. The
nhi biTti on of Fo-edi at el VARG Ei G P AR HPEdR be assessed i n

vitro, for exapplyBepthés taCbRbiN@GdY o imimbeadtRdWirhdhylvahied &€ well
i mmunogl obulin nolecule (e.g., a fluorescently or enzynme (ELISA) | abel ed Fc

Recept or brovg) i the arth Byprassereemaldind ot Hedatdn, 4 nebipgpléds Gaade obtdnatieasur i ng
(e e gk LaBekeh | TNASRLARUI, keded CARLARLE RO R b,
nmay be usethregfondifacussettinie hovieicRicabaicading thewdyfptidé (a8afor oxanple,
5\3! ZE% J; :agigegzri]ggc{ E\)/erfoev%[, Iog %? cl(iéﬂnfrllicle?lesygtrh%gilsJ ((:ee. g., E}y SO idr-lll)JhrgBee gyn%];esirge gr%?l?e?’ many. of
methods well known in the art, including synthesis with an ABI peptide synthesizer;
Applied Biosystems, Foster City, CA). Methods for synthesizing retro-inverso
polypeptide analogs (Bonelli et al. (1984) Int. J. Peptide Protein Res. 24:553-556; and
Verdini and Viscomi (1985) J. Chem. Soc. Perkin Trans. 1:697-701), and some processes
25 for the solid-phase synthesis of partial retro-inverso peptide analogs also have been
described (see, for example, European Patent number EP0097994).
This document provides isolated nucleic acid molecules encoding the
polypeptides described herein. As used herein, “nucleic acid” refers to both RNA and
DNA, including cDNA, genomic DNA, and synthetic (e.g., chemically synthesized)
30 DNA. The nucleic acid can be double-stranded or single-stranded (i.c., a sense or an
antisense single strand). The term “isolated” as used herein with reference to a
nucleic acid refers to a naturally- occurring nucleic acid that is not immediately

contiguous with both of the sequences with which it is immediately contiguous (one at the

5’ end and one at the 3’ end) in the naturally-occurring genome of the organism from

15



known in the art. By way of exanple and not |imtation, a polypeptide can
be obtained by extraction froma natural source (e.g., fromisolated cells,
ti ssues owokrotvdoy3shl ui ds), by expression of a reconbi narCTrusedRI0s0%ET d
encodi ng the polypeptide (as, for exanple, described below), or by chem cal

synthesis g. phase t hesi s or .oth met hods wel | wn in
the art, hL}H]iSri’g%WﬂtﬁEs i isp e AnBed BRI Wétﬁgwﬁtete el %ﬁ d

Bi osyste ”ﬁlchﬁ@§ 58 nddl- ﬁéfuraﬁ@occ%hg 9@@161]‘0%61@%&&&%5 IR Quél‘?ﬁdtpnétﬂﬁéﬁgr-s 0

pol ypeptide anal ogs (Bonel et a 84) . Peptide Protein Res.

24: 553- 556¢cuameg Ségnetions ampt fmmd@mmat(ule%lﬁ)domot mrlmmn&ﬁ@atelv@pkmguow ans.
1:697-701 sses. for the solid-phase synthesis of partia

retro-inv%? 8“%@6%?8@85ﬁ§ﬁﬁﬁgfgﬁé% Ma%e been descri bed (see, for exanple,

Eur opean Pat enAnnsdriaed nERE0AERAUAN be, Tk éxaﬁiﬁﬂy NEDN ARMENLE e SprbvigbdbRdomucl ei ¢
acid nol ecul es encodi ng the polypeptlde escri bed herein. As used herein,

"nucl ei ¢ Hindreleiedoid scauendsp et RRrmAly mrmediptsh eeatiggousrit thgdMi ¢ DNA, and
synt heti Crn(o?e g 1n%r}1%mr§1ﬁj Lé’cuﬁ;ﬁ%%%%%éefggen%%d o;r L{'t‘sl’\sefl'tuGf‘h%I Cantal%lgteﬁ%ﬂcl?l%

doubl e-stran or sin ense’s

strand). d4¢ie incbudes "ws}qﬂwhﬁdﬁ atious, alISEA rheleels thajt bhstﬁ a@ ersemme hQ)lﬁﬁ:ulH.(@ngI c

acid refers to a naturall% occurring nucleic acid that is not imrediately
gu

cont i guoud chpisalbosymthepized audeigaeide eisa G NA irgcapmiDNS fragret araguged
conti g?JOUE i’@@eoﬁgstﬁa‘?on%ndgﬁl?d@aﬁg trgﬁﬁleﬁf 1111& %Q@{hé&e&%&es as well a

natural | y-occurring genone o e organlsm erive
tern1"isoDandmtmsnuﬁpmahﬂnmbm\wcmhzmempﬁmhumdquMkBﬁngphmﬂsiaWHOS|ncIudes
any non-n tura -pccyrrin clei.c acid sequence, ce such

tere i
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i solated nucl éic acid Can be, for exanple, a DNA nol ecul e, provided one of

t he nuclenmﬂacm@d§edu§ntesomhamnn@NﬁonqhmﬂyﬂwﬁmmmmnﬂﬂmﬂmQNtﬁgMbus with the
DNA nqgecu ﬁ atuqa Iﬁroccyrringﬁgﬁnqﬁg i,S I ggﬁ? abzent dThus an
i sol ated R T’l&a WSlAE P &SI FREDS My idrds4P Y 10“50 LR UPEY hat

exi sts aSw@thﬁﬁﬂ&’fre&hﬁpI@blﬂNlA [@bri@estor,geAoraltaBradds| or &Y Blidtesb@ethinpue! ei ¢ aci d,

or a cDNA or genomic DNA fragnment produced by PCR or restriction

endonuc| egewnie PR Asestrjctiondégrsh detnt considarpdan §@Gt¢éﬁ@é§>lﬂ‘a@l@\ell as DNA t hat
I'S incorporategingo, eﬁ’t%?so%rrowﬁ& \gee{o?é‘é’dl}?é{ﬁmé i IE’dc'le‘ié‘Eélegd %t?éH d, avirus

(e.qg., aretrowrus entl novi r us VI rus |nt0the

genom ¢ Dh&cif A yped ﬂqaxremhe‘thoﬁumrqp@bm slich zmdpltas@rd pladge] @ojoammj imocl ei ¢
acid can include an_engi neered nucleic acid such as a recopbi hant, DNA
mol ecdf e PRI qngtllﬁlélPNAo§eggqu§,B],ay e g}se\ttggq;q)eﬁ to bring about the replication of the

inserted segment. Polypeptides can be developed using phage display, for example.
Methods well known to those skilled in the art may use phage display to develop the
polypeptides described herein. The vectors can be, for example, expression vectors in
which the nucleotides encode the polypeptides provided herein with an initiator

25 methionine, operably linked to expression control sequences. As used herein, “operably
linked” means incorporated into a genetic construct so that expression control sequences
effectively control expression of a coding sequence of interest. An “expression control
sequence” is a DNA sequence that controls and regulates the transcription and translation
of another DNA sequence, and an “expression vector” is a vector that includes expression

30  control sequences, so that a relevant DNA segment incorporated into the vector is
transcribed and translated. A coding sequence is “operably linked” and “under the
control” of transcriptional and translational control sequences in a cell when RNA
polymerase transcribes the coding sequence into mRNA, which then is translated into the

protein encoded by the coding sequence.
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and t rl?[] S g?ﬁs%qfrd?‘n,cfgp.éﬁ%ﬁjgﬁ %gﬁ%g ?irllsses "I%HS{}iﬁ%Iey, JaE&&%@im@é@?a&e&{B%‘?ﬁseE, he

contro transcriptio ransl ational ‘control seqUences in’a cel
when RNA pad ydvepasectat@naanscdhes witevaaty ofjsusteblaerpesdion vcandbland vystanis t hen
is translated into the ei n_ encoded _hy the codi ng sequence. Met hods wel |
cnown 1o egomipeteavRblnieuEais PEL Seae e el AP ae S Sribad nucl ei ¢
aci d nol e%&?e&%@cﬁb&ﬂ W/ (4P ARLASI&SexPbestiBh 8] &sth (CMhR cBX PEEB R uREoUECt OF S
contai ning rellevant codi ng sequences and appropriate

t ranscri pbiaalivus caprsssaen systeim UM Biascicstggitilagminges Saf dricgx 4ipl end Banbr ook
et al., M r _Cl.oning;, A Laboratory.Manual (2nd edition), Cold Spring
Fﬁrbo?5La8§§§$g3§ymﬁ@®($%Wﬁg?Tg @?ﬁba @Ausubel et al., Current Protocols
in Mlecul ar BEQpRHon @RaH tHuBAdodb i olgptiat RScrved hédieyan il e & ence,
New York (1989). Expression vectors can be used in a variety of systens
(e.g., babrodpfathe pelygeptidens Exprepsedn systeamdhateapip vsgd feebmal) or lygsedesler i bed
her ei n. i L.on.: rs.i i .
T ot i ohtoog St R T, SREb Rl Byl 5o ms driibhorepia e
viruses, (&g Bvddliumdss. sV orhasfviniadSeish reacibMnt basesiopkapd IdAnplagsiioci at ed
viruses. A w de varjety of suitable expression vectors and systens. are
conmerti aPNA-&F &Pl RINA; qypreseiph gediers cprtringng the augleicpsidaplegilesrigridsdi on
vectors

herein; yeast (e.g., S. cerevisiae) transformed with recombinant yeast expression vectors
containing the nucleic acid molecules of the invention; insect cell systems infected with
recombinant virus expression vectors (e.g., baculovirus) containing the nucleic acid
molecules provided herein; plant cell systems infected with recombinant virus expression
25 vectors (e.g., tobacco mosaic virus) or transformed with recombinant plasmid expression
vectors (e.g., Ti plasmid) containing the nucleic acid molecules provided herein; or
mammalian cell systems (e.g., primary cells or immortalized cell lines such as COS cells,
CHO cells, HeLa cells, HEK 293 cells, and 3T3 L1 cells) harboring recombinant
expression constructs containing promoters derived from the genome of mammalian cells
30  (e.g., the metallothionein promoter) or from mammalian viruses (e.g., the adenovirus late
promoter and the cytomegalovirus promoter), along with the nucleic acids provided
herein.
The term “purified polypeptide” as used herein refers to a polypeptide that either

has no naturally occurring counterpart (e.g., a peptidomimetic), or has been chemically
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with which it naturally associates. A preparation of purified pol ypeptide

t her ef or esdEhabishibiters ahbgrpediated immaag corgploy feymatiens budpogmpeungds alpearst 99%
by dry wej ] L oe. i Q f i fyi lLypepti des
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Si ze excl ugthods ¢lpicatigtcay inghyt, widngh inohutoptdtanigendbrudaiaghaph¢2-The ext ent

of purification can be neasured b%/ any aﬂor opri ate nethod, including but
not | i2¢ni t elgft gnd typically have a binding affinity of at least 1 uM (e.g., at least 500 nM, at least

100 nM, at least 50 nM, or at least 10 nM) for the Cy2-Cy3 cleft of the immunoglobulin.
Such compounds generally have higher binding affinity (e.g., at least 10-fold, at least
100-fold, or at least 1000-fold higher binding affinity) for immune-complexed
immunoglobulin molecules than for monomeric immunoglobulin molecules.

25 Compounds typically interact with the Cy2-Cp3 cleft of an immunoglobulin
molecule in a monomeric fashion (i.e., interact with only one immunoglobulin molecule
and thus do not link two or more immunoglobulin molecules together). The interactions
between a compound and an immunoglobulin molecule typically involve the amino acid
residues at positions 252, 253, 435, and 436 of the immunoglobulin (number according to

30  Kabat, supra). For example, SEQ ID NO:20 (NB-406) may have hydrophobic packing
with IgG Fc Met-252, 1le-253, Ser-254, His-435 and Tyr-436 (e.g., the indole ring of Trp-
14 in SEQ ID NO:20 can have a hydrophobic interaction with IgG Fc His-435). Alanine
substitution of IgG Fc Asn-434, His-435 or Tyr-436 can disrupt binding (AA G> 1.5
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R A e e RO o B D™

Ci2-Cu3 cleft of an immunoglobulin molecule having bound antigen typically are

20  computer-based, and involve the use of a computer having a program capable of
generating an atomic model. Computer programs that use X-ray crystallography data are
particularly useful for designing ligands that can interact with an Fc Cy2-Cp3 cleft.
Programs such as RasMol, for example, can be used to generate a three dimensional
model of a Cy2-Cy3 cleft and/or determine the structures involved in ligand binding.

25 Computer programs such as INSIGHT (Accelrys, Burlington, MA), GRASP (Anthony
Nicholls, Columbia University), Dock (Molecular Design Institute, University of
California at San Francisco), and Auto-Dock (Accelrys) allow for further manipulation
and the ability to introduce new structures.

Methods can include, for example, providing to a computer the atomic structural

30  coordinates for amino acid residues within the Cy2-Cp3 cleft (e.g., amino acid residues at
positions 252, 253, 435, and 436 of the cleft) of an immunoglobulin molecule in an Fc-
mediated immune complex, using the computer to generate an atomic model of the Cy2-

Cu3 cleft, further providing the atomic structural coordinates of a candidate compound
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By "opti nditq distiss fropothe d2G iFs (B3 el Sﬂlplmie@etlwefﬂnmgﬁ r@élonmflwr%m c

posi 1 ons (3097 5L 18+ 33TSISE Oy BRTRAHIS: MR AR PR Ty oo™
net hod f obindBiteFcilga B ihhiBiaeHbyhavigh rispatidill CackirTHFGNATWHiIEH has B‘e@ﬂi t he

CH2-C H3 cleft of an imunogl obulin nolecule can utilize a conputer with an
at omi @0 shown by 3D structure to only bind to the IgG Fc Cy2-Cy3 interface cleft (Sohi et al.

(1996) Immunology 88:636-641; and Corper et al. (1997) Nature Struct. Biol. 4(5):374-

381). Soluble Fcylla inhibits the binding of immune complexed (but not monomeric, non-
immune complexed) IgG Fc to RF-AN (Wines et al. (2003) Immunol. 109:246-254), and
inhibitors that bind to the IgG Fc¢ Cy2-Cp3 cleft, such as the peptides described herein,

25 inhibit the binding of immune complexed (antigen-bound) IgG Fc to FcyRs.

Compounds also can be interactively designed from structural information of the

compounds described herein using other structure-based design/modeling techniques (see,
e.g., Jackson (1997) Seminars in Oncology 24:1.164-172; and Jones et al. (1996) J. Med.
Chem. 39:904-917).

30 Compounds and polypeptides also can be identified by, for example, identifying
candidate compounds by computer mo as fitting spatially and preferentially (i.c., with
high affinity) into the Cy2-Cy3 cleft of an immunoglobulin molecule, and then screening

those compounds ir vitro or in vivo for the ability to inhibit Fc-mediated immune
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20  contacted by the polypeptide). The polypeptides and methods described herein also can
be used prophylactically, e.g., to minimize immunoreactivity in a subject at risk for
abnormal or over-production of immune complexes (e.g., a transplant recipient).

The ability of a polypeptide to inhibit Fc-mediated immune complex formation
can be assessed by, for example, measuring immune complex levels in a subject before

25 and after treatment. A number of methods can be used to measure immune complex
levels in tissues or biological samples, including those that are well known in the art. If
the subject is a research animal, for example, immune complex levels in the joints can be
assessed by immunostaining following euthanasia. The effectiveness of an inhibitory
polypeptide also can be assessed by direct methods such as measuring the level of

30 circulating immune complexes in serum samples. Alternatively, indirect methods can be
used to evaluate the effectiveness of polypeptides in live subjects. For example, reduced

immune complex formation can be inferred from clinical improvement of immune
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depend? ngfamulatiens,dprassigeng ot s, distributipn prflien absepiipept i des, and can
general l'y be A “pharmaceutically acceptable carrier” (also referred to herein as an “excipient”)
is a pharmaceutically acceptable solvent, suspending agent, or any other
pharmacologically inert vehicle for delivering one or more therapeutic compounds (e.g.,
Cu2-Cy3 binding polypeptides) to a subject. Pharmaceutically acceptable carriers can be
25 liquid or solid, and can be selected with the planned manner of administration in mind so
as to provide for the desired bulk, consistency, and other pertinent transport and chemical
properties, when combined with one or more of therapeutic compounds and any other
components of a given pharmaceutical composition. Typical pharmaceutically acceptable
carriers that do not deleteriously react with amino acids include, by way of example and
30  not limitation: water; saline solution; binding agents (e.g., polyvinylpyrrolidone or
hydroxypropyl methylcellulose); fillers (e.g., lactose and other sugars, gelatin, or calcium

sulfate); lubricants (e.g., starch, polyethylene glycol, or sodium acetate); disintegrates

(e.g., starch or sodium starch glycolate); and wetting agents (e.g., sodium lauryl sulfate).
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estimated based on EC50 found to be effective in in vitro and in vivo
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Compositions and formulations for oral administration include, for example,

powders or granules, suspensions or solutions in water or non-aqueous media, capsules,
sachets, or tablets. Such compositions also can incorporate thickeners, flavoring agents,

25 diluents, emulsifiers, dispersing aids, or binders.

Compositions and formulations for parenteral, intrathecal or intraventricular
administration can include sterile aqueous solutions, which also can contain buffers,
diluents and other suitable additives (e.g., penetration enhancers, carrier compounds and
other pharmaceutically acceptable carriers).

30 Pharmaceutical compositions include, without limitation, solutions, emulsions,
aqueous suspensions, and liposome-containing formulations. These compositions can be
generated from a variety of components that include, for example, preformed liquids,
self-emulsifying solids and self-emulsifying semisolids. Emulsions are often biphasic

systems comprising of two immiscible liquid phases intimately mixed and dispersed with
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20 (i.e., drug) within the body or cells thereof by the action of endogenous enzymes or other
chemicals and/or conditions. The term “pharmaceutically acceptable salts” refers to
physiologically and pharmaceutically acceptable salts of the polypeptides provided herein
(i.e., salts that retain the desired biological activity of the parent polypeptide without
imparting undesired toxicological effects). Examples of pharmaceutically acceptable
25 salts include, but are not limited to, salts formed with cations (e.g., sodium, potassium,
calcium, or polyamines such as spermine); acid addition salts formed with inorganic acids
(e.g., hydrochloric acid, hydrobromic acid, sulfuric acid, phosphoric acid, or nitric acid);
and salts formed with organic acids (e.g., acetic acid, citric acid, oxalic acid, palmitic
acid, or fumaric acid).
30 Pharmaceutical compositions containing the polypeptides provided herein also can
incorporate penetration enhancers that promote the efficient delivery of polypeptides to
the skin of animals. Penetration enhancers can enhance the diffusion of both lipophilic

and non-lipophilic drugs across cell membranes. Penetration enhancers can be classified

as belonging to one of five broad categories, i.¢., surfactants (e.g., sodium lauryl sulfate,
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and dé%xyemqa&aﬁwaﬂ%\@rlaw a&@@ﬁ@é 0(‘ thegompgpigigns prgvided herem, such as

et hyl enedj ﬁ?&o‘% g&réserx‘?a'n%é, Q@i Ghnt L BPaG S DHIRLERS aedhnd

non- chel at nons act nt

stablhzers Furtherrnore the composition can be mixed with auxiliary agents, ¢.g.,
lubricants, preservatives, stabilizers, wetting agents, emulsifiers, salts for influencing
osmotic pressure, buffers, colorings, flavorings, and aromatic substances. When added,
25 however, such materials should not unduly interfere with the biological activities of the
polypeptide components within the compositions provided herein. The formulations can
be sterilized if desired.
The pharmaceutical formulations, which can be presented conveniently in unit
dosage form, can be prepared according to conventional techniques well known in the
30  pharmaceutical industry. Such techniques include the step of bringing into association the
active ingredients (e.g., the Cy2-Cy3 binding polypeptides provided herein) with the
desired pharmaceutical carrier(s) or excipient(s). Typically, the formulations can be
prepared by uniformly and bringing the active ingredients into intimate association with

liquid carriers or finely divided solid carriers or both, and then, if necessary, shaping the
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effectlveness of the polypeptide C%ﬂ%@b?%gwbn t he
Dengue Fever is the most prevalent mosquito-borne viral illness in the world, with
more than 2.5 billion people at risk of infection in tropical regions. Dengue is transmitted
to humans primarily by the urban-dwelling Aedes aegypti mosquito (also designated as
Stegomyia aegypti, which also transmits the yellow fever virus. World War II era
25 programs to eliminate yellow fever had the added benefit of controlling Dengue in
targeted areas. In the past three decades, however, cessation of these programs and rapid
urbanization in tropical areas has allowed Dengue to re-emerge.
The dengue virus (DENYV) has four serotypes, each capable of infecting the same
person. Dengue infections can be asymptomatic or can cause a spectrum of symptoms,
30  ranging from a debilitating fever to a potentially fatal Dengue Hemorrhagic Fever (DHF)
and Dengue Shock Syndrome (DSS). About 1% of Dengue Fever cases progress to DHF.
An in vivo model of Dengue Fever was generated by xenografting neonatal

RAG2—/—yc—/— mice with human CD34+ hematopoietic stem cells, resulting in de novo

development of major functional cells of the human adaptive immune system (Kuruvilla
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formul ati on. The conpositions described herein can be fornulated into any
of many possi bl e dosage fornms such as, but not limted to, tablets,

capsul es,wbi2quvad9ossyr ups, soft gels, suppositories, and EQEMB009DH®66
conpositions al so can be fornul ated as suspensi ons in agueous, non-agueous

m xed eou p ns further c con su stances t hat
| ncrease ‘?tﬁ‘g @PQ@% ¢! E%F%hggugﬁé’ﬁgliuﬁﬁ SPREPY PWgtotan‘égVéQ A thes odi um

car boxynmefimhgisdd Mic‘é%@ere %@Jlf%hg&i witRBIND s@eXfcaNircriS Rfs:ﬂl%g P% aleekcan
contain stabilizers. bi ndi ng pol ypeptides can be” conbined with

packagi ngwaatleiedtad namﬂ:cmdlrdlcasvmhlm@ fitsrs reeching wytoF) RN Atemles/mand conpl ex

el 1 knowk o i SE ek ARG s ol REYSUBI P BhER Ponty BRI ©

pol ypept i @I\eaiuaa@dleq%a@ﬁmu%ﬁh a@HtdehPud élﬁlba@l@mmsa@@tdnar&n ngjﬂle on, the
article of manufacture further may include, for exanple, rs or other

control r@agenost-fndectioadigdpygd by Igﬁ) At ¢ viepkig Seeadfiemdoment me léfﬂmdémce
formation sJ> %ff&%ﬁ%?&”ﬁe 9&%%81 0?'(19%}1@%%5 qut&‘?&XtP?P“ des are effective for
| hrune conp f'orma

reduci ng c nedi ate I'oncan be included in such kits.

Dengue Fever Dengtiphbgsearc inspdriagt inakhepy gitledgendésisybacttit irotifnnd NI
illness in the world, with nore than 2.5 billion people_at risk of
i nf ect i oniNfFtioNSAPREATS tp @@glarb@for@)&wga@w@nwaﬁg}mopé%geﬁohh%ﬁ&arpr imarily by

the urbang \Aﬂ}’éﬁ iR ASERR, v@%gé’x%ﬂﬁvd?i%% 0% PhSR \}i%?rﬁls%@tf&q)dﬁlﬁ\gﬁhf%g%ﬂ’ I a

aegypti, also transmts t ever Virus era
prograns thanehdinocytat ermectrbplmgbevhliastfmﬁs allse aa:ctn‘embnbmmmal anfl sgbdtrmel | i ng

Dengue in .targete Inth past .t hr ee decades ver ation of
Choge. pr b S WABA B s Bt G RRDR 1 COREEt Wk Depesy RIS ST Bull Bangue

to re- emepQQquitthsited aR a&itivh EHBC(ENodASHdcPHS aﬁ@ﬁﬁ%ﬂb@ﬁé‘ges &AL ce@Pabl e of
infecting the same person. Dengue infection5 can be asynptomatic or can

cause a spectntinh ofanshogst- @m'@ncedatﬁggwngsanfeatldtemr¢ducmgl aupniteyef to a

P osey 1t Ap ittt TR B el e B G R O abe e AR R RS v el CoF

Dengue Feyﬁ[bo‘d?-?enﬁﬁ{&@ﬂ@Ia@ﬁceh}ﬂ@ﬁgﬁ@ﬁmflhfeﬁﬁorﬂ%é&tt@%e%@ﬂéf‘b g dhowilife W th
human CD34+ hemat opoietic stemcells, resulting in de novo devel opnent of

maj or funaﬂbléﬁaqf Fxempk ?oherﬁlneSEQM@e?&pwwoufrﬁﬁméffggtmeeﬁrbkq(lsmg\ﬁhq | aet al .

,E ﬁ007) Vi {) ding oq?m%n% e %§r%}alexg-s toeFVc?i{ﬂ%}be TS Cpeo?yﬂc%ln ek 9 M& HJV%Ct Ion,

significant impact on ADE of DENV infection in DC, mast cells, macrophages, and
20 monocytes.

Circulating immune complexes (CIC) also may play a role in the
immunopathogenesis of DHF. CIC have been detected in the serum of DHF patients
based on the inhibitory activity of CIC on agglutination of IgG-coated latex particles by
Clqg (Agnello et al. (1970) Immunol. 19:909-919; and Agnello et al. (1971) J. Exp. Med.

25 134:228-241). This latex technique provides a simple, semi-quantitative method which
can demonstrate the presence of IC in the serum of patients during the early course of
DHF (Ruangjirachuporn et al. (1979) Clin. Exp. Immunol. 36:46-53). In addition, large
the Raji cell immunofluorescent method (Theophilopoulos (1976) J. Clin. Invest. 57:169-
82) has shown that large size CIC develop in the later stage of DHF. Removal of these

30  complexes by absorption with Raji cells reduced or eliminated the reactivity in the Raji
cell immunofluorescence assay, as well as in the latex technique. Thus, these studies
confirmed the specificity of the reaction between the dengue antigen-antibody complexes
in DHF serum and the surface of the Raji cells. In addition, virus-containing IC have

been shown to persist at defervescence for patients with DHF.
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humani zed m ce were challenged with DEN-2 serotype. Virema lasting up to 3
weeks was detected in infected mce with viral titers reaching up to 106 3
RNA copi ewOreb10/e@pas0f ever characteristic of dengue al so Ra3/UsSRM00650966
addition, an antibody capture ELI SA to eval uate the presence of human
anti-dengue anti bodi es showed anti - dengue. | weeks -infection,

fol l owed by I g@sdiscassaddikxanple 3 heyent a&ﬁﬁatg%%i\é\?% RSt %S0 wer e

found to @%@?E%bﬁd@fbi&?ﬁ@%loﬁbﬁé!%oﬁ@)ﬁmﬁlésﬁﬁdt&ﬂ peM&Rfa@&E‘xﬁ%&oé‘fd@_se
i nportant 1 n dengue pathogenesi's, but the initiation of DENV infections

appear s t oninegé eorhidfxise A hiecly maasdr fomgint avad bimdmgopirad es strituggharnalysid ar

dendriti | b -fald 1 $Si v DENV
"fect | on@naE hnGRgP RNt ma 608 S By PV E el SFudEN

der mal s angha§ BRA&HBRibIE IfSSHRS0loMIs GRd Wetetdloddfis B3P BahRHe EOMPIRRBindid TNt act
wi th Dengue Virons shortly after a nosquito bite. In addition to DC and

bl ood nonerspréscalds [adirdinhpigesn ismwatstizstura pagteinslyEp+t Whick i rgleased in

i body- : . o . ‘ of
"1 ot S ARG AE RRUEAR LEBENY i QlmaRiAANANS DRl the | | o
i n ant i bobENahioe gcklN@sitonctt burder i ®BNV ugcdted edisi dheagpiaof DENIENS]

FcgRIla/b,. As shown in Table 3 of Exanple 2 herein, SEQ. ID NO 2Q was about
90% ef f ecPingingitp nendEA Hacletsd imnvar semalexentPidel Qo] B% dthibigoreg RSl a/ b.

Thus po! v BERldds Iy NB ARk CRPIDRO IRV IDEAWTLGERVWCTPAShoy APE of DENV
infection in , mast cells, crophages, and nonocytes. rcul ati ng i mune
conpl exesEk@hale 6diesmv.nmhyaddlitayn, dablo3en iEmample 1 shows ol tShEeyHN 820 othiiide. Cl C

have been detected in.t seru DHF patients bas n the jnhihitory
ot tvity. BiCeReT o ruR o T el Rosraicr e B pecabinye o
(Agnel I'o @ﬁlg‘%@étin that AHQ IHNGBOD mal AbRArOABE iR TE AIRE bPsBkn@ralikih71) J.
Exp. Med. 4:228-241). This | atéx techni que provides a sinple,

seni - quanDENY entébodpttieysl whi ch can denonstrate the presence of ICin the

ser umlg)f patients during the early course of DHF (Ruangjirachuporn et al.
(1979) " din. Exp. Immunol. 36:46-53). In addition, large the Raji cell

| mmunof | uor escent/o8s e sk eenhid Iﬂ@&m}f P81yvpdRitRY todinhBit F-mbd ¥R immark: 169-
82) has shown that large size CIC develop in the |ater stage of DHF.

Renoval of these conpl exes by absevir/eofrwitien Raji cells reduced or
R T e
speci fi ci igmahe tdigplee dCl) ifoimdieh wSach inbthodeagueefanio, e rxanplcpodjuacotipl exes
20 ability of a Cy2-Cy3 cleft-binding polypeptide to block Fc-mediated IC formation. In
vitro methods can involve, for example, contacting an immunoglobulin molecule (e.g., an
antigen bound immunoglobulin molecule) with an effector molecule (e.g., mClq, sClq,
FcRs and FcRn, or another antibody) in the presence and absence of a polypeptide as
provided herein, and determining the level of IC formation in each sample. Levels of IC
25 formation can be evaluated by, for example, polyacrylamide gel electrophoresis with
Coomassie blue or silver staining, or by co-immunoprecipitation. Such methods are
known to those of ordinary skill in the art, and can be used to test the ability of a
candidate polypeptide or compound to inhibit IC formation associated with an infectious
viral disease, for example.
30 Methods provided herein also can be used to inhibit IC formation in a subject, and
to treat an infectious viral disease in a subject by inhibiting Fc-mediated IC formation.
Such methods can include, for example, administering any of the polypeptides described
herein, or a composition containing any of the polypeptides described herein, to a subject

having or being at risk for having or developing an infectious viral disease (e.g., Dengue
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in DHF serum and the surface of the Raji cells. In addition,
virus-contai ning | C have been shown to persist at defervescence for
pati ent s wotzh1oDieP3sAs di scussed i n Exanpl e 3 herein, i naeCirusted oDBbb/2
virons (DENV-2 strain 16681) can avidly bind heterol ogous,

non- DENV- associ at ed, per oxi dase- anti - per.oxi.dase i mune. ¢ | exes. .A |ikely
reason f of Yhe R BPIid? A 09&_@%%&@@@%&%% toa%@%@%ﬁ%mgo%femm .
(2004) st Ed_ﬁﬁ&iﬁfng a%l%%delﬁé%cluﬁest etV EQ&%;&E&E@T@-HQ%D_ 11 may
be responsi bl e for honol ogous and heterol ogous 1gG i nmmune conpl ex bi ndi ng.
The secon@lywédikdlgu\aIdirpdiysd hp (DERQ IR NQ:1ApnAEematetaly,al method edmingludiNg| ) |

s R A g

of .DENV,i nfecte
Y8t {Pegﬁan%ﬁm? RETUSTFTAte 8% DENV
infected a@l-Tfp-HIPEcU-6$:LG1E Lef- VRIENV-ESk- i (SEQ IDINO 129 0% 45N -Fiel Adpedyd-mmune
conpl exes PAg)- FC) ,eangut heLi nhi bi ti ?ﬁ of %Qbi ndi ng) to I C by NB406 (SEQ
| D NO 20; AMPPocHLaECHACT)-Lav & ab e ys T hEcSER I l\mﬂgl where Prraggient i on,

Teble 31 XDl %02 UM Dok SEQLLOh N2 o B o PLRE ne- oLy ¢ e

FcyRIla o b to inmune c exed nor e 9 ° suggesting
that SEQ (SEQ@D2AND1ey abrogate ADE in DC caused by sub-neutralizing DENV
anti body titers. Methodsfor using C 2-C H3 bi ndi ngpol ypeptides to inhibit

Fc- medi at ed i nHUSECHRRAdRERS TERIGRe Tl discase i5iRfERyF PETAROhncalEde edn be
used in ifQ.yi - i ated ! ian. Such
methody aPsdhifasE R RnlioCon ARAGH A i) SO R SOE drBlonbdl FRSHBF

cl ef t - bi ndifegiopdlyyPENY] areontribota ¢k tHeenhadicakatblaDENVnmafacton. The vitro

met hods can i nvol ve, for exanple, .contacting an i nogl obul i ul e
o g an PP BT SgLLEREIHEfor BRUPBESH ERPTaCIBE 868 SENG ecul o
(e.9., MAfectRE RsulfGPh BpoVeeidt odel ANALIREL FidhE gpﬁ%}e dfthé Hﬁtiﬁlbglﬁﬁ”ce and

absence of a polypeptide as provided hHerein, and determning the level of
| C f or mat claradteristias bf & DI \einfe¢atpa] andafr de@etssrthaiDdnoicaRENY wilatiomfeg, by,

for exanpl . yacryl am d I trophoresis with Coonmassie, bl.ue or

1 ver T ot AT PG MBI SRRE s E0! I RUIRY SRS dhne R B Rl o to
those of pmdingaanskiilDENW Heh@olagdus 120dCaaAn FeyRISERibltFoin@sionofeC akitl i ty of
a candi dat e pol ypeptide or conpound to inhibit 1C formation associated with

an i nf ect FOUEbWE taimufiopatheesncsis of twedHpE of DB odectiononlib biding of al so can
vival di sDRI VRS bpbatT AL bildpoPhDEREY i 4. NETF Aehildcos
complex, inhibit binding of TNF-a to IgG IC, inhibit binding of a DENV-IgG IC to Fcyl,
20 aFcylla H131 allele, a Feylla R131 allele, FcyRIIb, FeyRllIc, FeyRlIlla, or FeyylIllb,
and/or inhibit binding of DENV-IgG IC to mCl1q or sClq.
The invention will be further described in the following examples, which do not

limit the scope of the invention described in the claims.

25 EXAMPLES

In vitro assays for measuring ligand binding to the Cy2-Cy3 cleft. In vitro assays

involving enzyme-linked immunosorbent assay (ELISA) have been used to demonstrate
(competitive) inhibition of immune complexed IgG Fc binding to immune mediating
factors such as FcRs: (FcyRI, Fcylla, FcyRlIIb/c, FeyRIlla/b), FcRn, mClq, and sClq by
30 the polypeptides and compounds described herein. See, e.g., Examples  herein, as well
as U.S. Patent Publication Nos. 20070225231 and 20070276125, and PCT Publication
No. W02007/030475. Standardized reagents and ELISA kits are useful to reduce costs

and increase the reproducibility of the experiments.
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Such met hods can include, for exanple, adm nistering any of the

pol ypepti des descri bed herein, or a conposition containing any of the

pol ypept iwox0te®essnbed herein, to a subject having or becmgSawns®ks f or
havi ng or devel oping an infectious viral disease (e.g., DengueFever). For

exanpl e, a nethod cap i de adm ni st.eri n o an indivjdual .a copposition
containing a pg} ﬁwgﬁ o L CRIBI Y HEB ARG AT g% jsgowell”
Cys- Al a- TA@t‘eHhﬁfa'e[%‘bloéﬁlﬂ’g agﬂc&w&s%}hgvgbrlﬁfapy Do) %1&1%5&1ﬁ9@i\@recwtoward

Al ternatively, a method can include adni'nistering to a subject
pol ypept i the anhgen xsado:l@d tnsth¢ mecrawtlhoAdiet ehoslesy el ehavs pa ©¢endary antlbody

Al a- Trp-H,s-L u- Val - s- Thr

Xaa Pr o- PG Adbeeis I TR ey o BhO it p iE R e Sk sty | o
NO 195 Whris€radidR pbioxria¥e @RMAs addcd)to tiymicrowell. Following another wash cycle,

Al a- Pro- Pro- Asp- Cys- Al a- Tr p- Hi s- Leu-Qd iﬁg u- Leu- Val - Tr p- -Thr (SEQ I D

NO: 20) . |Hies?@n@p€mw@zmeuﬁ®strmeﬁadd¢é Jrpntigp’ tpRyEmry apdbeylyetosespadarya

P! YPSBL! S51EA0IHE AL RSO il N, Bk o TR0 s et ot o

enhancerreahenatalaeidlﬁwvhm‘tﬁetsmtmatemﬁlch@i i;éﬁ&pﬁtlhdﬁnfb&ﬁplatﬁ: o¢adexanpl e, result
in clinical or histiological inprovenent of a DENV infection, result in an
i npr ovemeMCCHPPREPESCHT bﬁé@@ar@ﬁln@ﬁ’ée lswelvsf theantippeand; sseonsiebyi cal

char act er

i ect on Taogs P Bl RS B IRERE bR 1 SERA A IV, e
pol ypept i stendzah ELESW by dterh) thd ipricpacf armbodﬂbmdDB\Melaenmnhwghé;tsl gG1Cto an
FcgR, inhibit formation of |C that t.ri but no nesi s of the
ADE of | LR TG BHE e MBSO GG BT R PSR, AR 8 | i bi ¢
bi ndi ng ofe@nMENY nﬂ%d@l&ﬁ'{@ (:@njggate N%ldl td ﬁe%ﬁn{agﬁaﬂt M%laqgkr@lbﬁ)@ab' bRl 1

bi nding of TNF-ato Ig i nhirbit bindi ng of to Fcg a

Fcgl | a H Bedaua¢ the HRP & qongleated b g Fcakiohof th@cﬂgﬂmdbry m@aﬂy clircPdgRI 1 1a, or
Fcydgl IIb,b Hd/or innl bit. bi d| n% of DENV-1gG ICto nClq or sCg. The
i nventi onPWRAMS e jipfegor Eoéﬁa fed in the fol | owing exanpl es, which do not

limt the scopeopﬂhlstﬂe@sohna/%w@@mmrﬂeaﬁﬂquerhatsfb@ex@h@um@ass@%&ﬁ’d;&@ofn vitro
assays for measuring ligand binding to the GH-CH3 cleft. In vitro assays

i nvol vi ngtherfeyragionito ligands that g ramune seraplered ignlc. Havereneren ELERA the

denonstra e inding to
e
FcgRIi Il a/ bl)tlboElngRathasQ acpreiandecsﬂnquﬂm/cddqﬂeppof pﬁ@@){lﬂaﬁaﬁblﬁﬂ@)r CUPO NS
descrl bed her ei n. g. e(is her ei n, wel |
peroxidase IgG (“PAP” cornplex) 1s'used. In this rnethod HRP serves both as the antigen
and the enzyme marker but does not block the Fc region. In the reverse ELISA system,
an Fc Cy2-Cy3 cleft binding ligand (e.g., purified human C1q) was bound to microwell
plates. In the absence of competitor, PAP complexes bound to the immobilized ligand
and the reaction between HRP and its substrate produces a signal. This signal was

25 reduced by polypeptides and compounds that inhibited PAP binding to the immobilized
ligand.

Example 1 - Inhibition of Clg binding

PAP complexes were formed mixing 2 ul of rabbit anti-peroxidase (Sigma
30 Chemicals Product P 7899) with 50 pul of peroxidase (Sigma-Aldrich P6782) in 1 ml
distilled water. PAP (100 ul) were pre-incubated with 100 ul of peptide for one hour, 100
ul were pre-incubated with 100 ul of peptide or human C1q (Quidel Corp.) for one hour.
The C1q/PAP and peptide/PAP mixtures (100 ul) were incubated with Clq coated plates
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as U. S. Patent Publication Nos. 20070225231 and 20070276125, and PCT
Publ i cati on No. WX2007/030475. Standardi zed reagents and ELISA kits are
useful t ovoedwowsosts and i ncrease the reproduci bilityPoff/ush@9/050966
experiments.In a standard ELI SA, an antigen is i munoadsorbed onto a

pl astic mcr wel | . After s i.t abl e bl ocki ng and ti body
Wi th spectdriaimyuissr AFCEY A Aitenets e beat ra R bR S ou e hbom e he |

After anohhﬁ[temr}em@f%5nﬁls&gggnggireyshaahllpqgmetlhat is directed tovvard t he
prinmary antibody and conjugated to an enzyne marker such as horseradi sh

per oxi dase (HRP) is added to the micrikd¢ L. Foll ow ng anot her wash cycle,
the appropri at e enzyre-=stbstrat-e~s—add “m+“fma et ~@=~Pr | mary

anti body to secondaﬁ lbod%f HRP._.conj.u EQID NQ:g, § fﬂ? B®_conj ugat ed
enzyme catal yzes a i AVHREELVWEReri cal reaétion witH-kKRe substrate, which
is read with a nm cropPanr&HI&adeY War'T spect r ophot onet er 0.3/ st andar di zi ng t he
| evel s of the anti ge@Ad (SEIcCOWdAry anti bodyBHRP conj Wgdbe, a titer of the
primary antibody (tAPPDUAWMBGELYWSITAbl i shap. In a $t38dard ELI SA system
the primary anti bodypPCAgSILIGERV® caNt i gen t hrpough itsooxapl enmentarity

determ ni ng regi onsApﬁ@R)Ml{g@@m,thm t he Fabj@rms. Li lqemigse, t he secondary
anti body/ HRP conj uga ﬂ%e Ende by ? primary antibody \igsts CDR Fab
e

regi on. Because the ﬁé By uga d to the Fc regi o f t he secondary
anti body, direct Fe oFrg rs R L A L oY IR &breg&te Fﬁf this reason,

a "reverse ELI SA" technl gue has been used to assess bi nd| ng of the Fc
regionsto |1 gandpricialRIGIL Y W RN 15 NP06)RGIAGH Bi: arkfled iffigDE St ELI SA
the enzyne (e.g., HRP) is not covalently conjugated to% he Fc portion of
the s econ@éqjmmirIng, bhmst cRaiihg C1qatsglf ePentive dA FRGARELEGHN WL TASEQ ID

per oxi dasgy‘?abi t (or ﬁ? algtl per oxi dase 1gG ("PAP" conplex) is used. In
thi s nethod, HRBS e\Pé’é %4 the antigen and the enzynme narker but does
not block the Fc region. In the reverse ELI SA system an Fc CH2-C H3 cleft
binding ligand (e.g., purified human Clq) was bound to mcrowel |l plates. In
t he absence of cazxp@ or InhihaorceffisRebinding 40, RAPHIE ByheEQ dd¥D1207ed | | gand

and g, react | AcPRLIBER ANl SHOSLEALE: gurs %utgg&lﬁl LNk w1 S

si gnal "was reduced 8s’and conpoun bi ndi ng
to the i mmbiddegigsld dsﬁlﬁg%ﬂl&xl@d’mib%n& FeyliNiRippideio® T 19f Hibily puntledBePRP

conpl exes were fornmed mxing 2 ml of rabbit anti-peroxidase (Sigma

Cheni cal sFerbdanchtFoplly GoRD SyistemssMinbeapligy doxwdmsmniu@ogdsrbiiddnicplaP8782) i n
im

microwells. After optimizing the FcyR reverse ELISA system, simple competitive
inhibition experiments using polypeptides provided herein were conducted to investigate
15 their ability to inhibit binding of immune complexes to purified FcyR.
Falcon microtiter plates were coated with 1:10 dilutions of highly purified Fcylla,
Feyllb and Feylll and incubated for 24 hours. The plates were washed and then blocked
with 5X BSA blocking solution (Alpha Diagnostic International, San Antonio, Texas) for
24 hours. PAP immune complexes were formed as described in Example 1. PAP (100
20 ul) were pre-incubated with 100 ul of peptide for one hour. PAP/peptide mixtures were
added to the FcyR coated plates and incubated for one hour. After washing, plates were
incubated with ABTS substrate (Quidel Corp.) for 15 minutes and read at 405 nm.

Results are shown in Table 2.
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distilled water. PAP (100 m ) were pre-incubated with 100 ml of peptide for
one hour, 100 mM were pre-incubated with 100 m of peptide or human Clq
(Qui del Guopoio/dogssoone hour. The Cl g/ PAP and pepti de/ PAPCEIUS2am050964.00 )
were incubated with Clq coated pl at esfor 30 mnutes. After washing, plates
were incubated with ATBS (Qui del DT%&H 15 mnutes and read at 405 nm
Results are shown in Table 1. Table 1 LGELVWCT 2 1. 100 APPCARHLGELWWCT
16 0.567 DCAFHACGECWACT 370859 APPDCAVHLGELVWCT 20 U Wéﬁ/—\r’r’u-\l—m CELVWCT 18
0. 983 APPCA VWCT 14 1.148 Ci attve-controt ; -33F~Positi ve
Control _ VEQ%PPDCAV\HLGELW\CT O%EESQ?BD NoEsiar esul FedIl n iR eat est

i nhibition af_Clqg binding, almst_equali n&R@haﬂql%l f. _Peptide

APPCARHL GEL\RCRWBEQHLYWOT 16) gave2the nex®.5pbst redufdR. Exdnifdile 2 -

I nhi biti on oAPPERRHINGENYWOGT PAP- | C lisy SEQ | @95 20 OOCA8t he 106A08r se ELI SA
prot ocol wasDeMFRHIIGEDeWWEBi ng the G q assay(.cbhe assaysioas r @9 gned

usi ng Fcgl | aApPPI AWHIDAEROOWAT | N ploace of §kgo H ghloysggur i fipggroFcal | a,
Fcgl I b and FgepthrR&EESysiEs, M nngapolis, oy wer e gigggunoags@pbed onto

plastic m CrRW?bQ?VHﬁ@E‘ﬂVW@tI‘ m zi ng4t he FcglRgegver se gBghSA sysi;gm  sinple
conpetitive Hnl xperiments using pol tides vi de rein were
conduct ed tui){;' i Y,e;?.bg{g@g\m{\%euk“ﬁmam+“+“t“ym{“em+“ grggft%f ﬂé'@‘f\i\‘ﬁéﬂ@ﬁe‘

conpl exes to purified FcgR Falcon mcrotiter plates were coated with 1:10

di utions of hpghydt MD@A%EGELWCEQSEQQD@Q@ Vaﬁ?%ﬁséar&ﬂg rbdifup@ied for 24

hours. The plates were washed and then bl ocked X BSA bl ocki ng
sol uti on gRkisktzovRraignbibition dfdicBrinading taP AP SaHowead byppeptidEexas) for 24 hours.

PAP |rmun 15, described in Exanple 1. PAP (100 m)
wer e p e- ﬁ?&%ﬁ%ﬁﬁwwgépu de for one hour. PAP/ peptide

m xtures were Esdﬁ@dné@s Whe SECOR SeaE W R Bp@Sed Thst erbrtied pl#ds wee hour .
After washing, plates were incubated with ABTS substrate (QJI del Corp.) for

15 m nut esoagrtwrtead Oztiluioss eirhigiRg putified Bedlasilawh3 i #llciasiacd I Iy abtyEb2and
FeyllIb and incubated for 24 hours. The plates were washed and then blocked with 10

mg/ml BSA blocking solution for 24 hours. PAP immune complexes were formed as

10 described in Example 2. PAP (100 ul) were pre-incubated with 100 ul of peptide for one
hour. PAP/peptide mixtures were added to the FcyR coated plates and incubated for one
hour. After washing, plates were incubated with ABTS substrate for 15 minutes and read

at 405 nm. Results are shown in Table 3.

15 Table 3
Peptide SEQ ID Feyl FCylla*  FCyllb/c  FCyIlllb
(NA2)
APPDCAWHLGELVWCT 20 0.264 0.209 0.266 0.266
Positive control - 2.333 3.509 2218 3.060
% inhibition of IC binding - 89 94 88 91

*Note: (H131 allele)
Thus, SEQ ID NO:20 inhibited binding of all three major classes of Fc receptor
(Feyl, Feylla/Feyllb, and Feylll) to soluble PAP immune complexes.

20 Example 3 - Inactivated DENV?2 virons bind non-DENV immune complexes

About 1 ng of DENV2 (strain 16681; Microbix Corp.) was coated onto Costar
microtiter plates using ELISA coating buffer (Alpha Diagnostic International) for 24
hours at 4°C. After 24 hours, the plates were washed 5 times with ELISA wash solution
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OD405 Peptide SEQ ID Fcglla Feyllb FcglH _ (R 3.1 al _lele) _ DCA L LWLCT
T53T APPCARHLCGELVWWCT 16 0.956 0.768 0.709 DCAFHLGELWACT 3 0.660 0.510 0.810
APPDCAVHLVEBLWVINDD9380 0. 509 0. 496 0.670 APPCAFHLGELWACT 18C0/150&90538€ 0. 880
APPCAVWHLGELWACT 14 0.658 0.562 0.530 Positive Control 1.599 1.394 1.588

Peptide AP L GEL SEQ.| D .NO 20). d It _in th t est
ovaral | HAROFL GRS RAE NS PBABET BS (i ot ‘Dt e AR ool veT
(SEQ I'D Nf& Jere drXREEIITRI ﬁm"lﬁ]@lﬁV&E@ce’d%ﬂé@ﬁ?& PIMRESFOF f@ﬁ’ﬁﬁ&ﬁﬁ AffR8h &bur,

mcrotiter plates were coated with 1:10 dilutions o ighly purified Fcglla

(Hi s 131 ticlpddtes wkes aghingdgshed=g gjhich vathddWEdgj| BLIS Aawmabhisnbuibbast ad thar 24 hour s.

The pl ates re d then, bl ocked.with 10 .ng/ M. ..B | ockj sol ution
for ba holrUER et AT RSP CREFE b fhe miEGLs IR Behe e Engre o
PAP (100 tHe)hi¥Ri ehdHifdihg 68 DENBAnIM-Fdlatd® tnmlin®éorPsIBk (FEPHOY toaDENKOUT .

PAP/ peptide m xtures were added to the FcgR coated plates and incubated for
one hour . (I&O8&} vivgas hiRerglts pieshewnyeleblp deubat ed wi th ABTS substrate for 15
m nutes and read at 405 nm Results are shown in Table 3. Table 3 Peptide
SEQID Fcg | FCg Ila* FCg Ilb/c FCg Il1b APPDCAVWHLGELWVWCT 20 0.264 0. 209
0.266 0.266 Positive control - 2.333 Tath®9 2.218 3.060 % inhibition of IC
bi ndi ng 89 94..88.8.1.ANot.euwd L3 Lwah b)) TRUS 3 SEQLDLNO20.ihi.bi t ed

bi ndi ng of allSamplke maj or cl asses of Fc reckptor ¥ Fcgl 3, FcgHl a/ Fc gl | b,
and Fcgll1) toPA8HubhwmeRARnplaxasi(e=€onpl exes.10BxadWsé 33.044 natd8vat ed DENV2
vi rons bind noAvRPENY.080mune conpl exes About 1 ng of DENV2 (strain 16681;

M crobi x Corp. IN¥@secodtd) ont o Cost ar

10 Thus, DENV2 (16681) virons bound avidly to non-DENV-related immune
complexes, making DENV ADE in non DENV, IC+ individuals possible in DENV

endemic areas.

Example 4 - Inhibition of DENV-IgG-IC binding to Fcylla Coated Plates

15 Highly purified recombinant human Fcylla (R&D Systems) was immunoadsorbed
onto plastic microwells (Costar Microtiter plates) using ELISA coating buffer (Alpha
Diagnostic International) for 24 hours at 4°C. After 24 hours, the plates were washed 5
times with ELISA wash solution (Quidel Corp.), blocked with highly purified BSA for 1
hour, and washed 5 times. Human anti-DENV2 IC were formed by combining

20 inactivated DENV-2 virons (strain 16681, Microbix Corp.) with neutralizing polyclonal,
pooled, affinity-purified IgG from DENV convalescent individuals (Calbiotech Dengue
Fever IgG ELISA; Cat. No. DE050G4). The results of 1:250 and 1:500 serial dilutions
(ADE was most evident at serum dilutions of 1:250 to 1:500) of the DENV-IgG-IC were
tested against inhibition of DENV-IgG-IC binding to huFcyRIla coated microtiter wells.

25 Results using huFcyRIla coated wells with either a 1:250 dilution of DENV-I1gG-IC with
no inhibitor, a 1:250 dilution of DENV-IgG-IC with SEQ ID NO:20, a 1:500 dilution of
DENV-IgG-IC with no inhibitor, and a 1:500 dilution of DENV-IgG-IC with SEQ ID
NO:20 are shown in Table 5.
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mcrotiter plates using ELISA coating buffer (Al pha D agnostic
International) for 24 hours at 4 C. After 24 hours, the plates were washed
5 times wohomldoBsowash sol uti on(Qui del Corp.), and bl oekeaisesowisivsghl y
purified BSA for 1 hour. After 5 washes, PAP IC were incubated with the
DENV-coated mcrotiter plates for on%%tlﬁgé. After an hour, the plates were
again washed 5 tines with Quidel ELI h solution, and then incubated

w th ABTS (Tnmunochem Corp.) for twenty nbnuhgﬁoflbmwg ?(F}ﬁENwanm

the higher the binding of DENV non-related i AP-1C) to DENV2

(16681) v Results are sh Tabl e
PAP- | m*rung %Brfﬁpl exes (n=4) 3. 18@631.1886 3.04 % 081 Avg. = 910%{92(’\'(39 avg. =

0. 050) Thpus,pe hblep81) virons bound avizlRyst o non- DENV- neig@t ed 1 nmune
conpl exes(+ DENV ADE in non DENV, |C+ individuals possible in DENV
endem c ar eas. anple 4 - Inhibition of DENV-1gG1C binding to Fcglla

Coat ed PI Aﬂ’@@%‘@{hﬂﬁlﬂu\m‘f@%d reZ;Q)nbl nant thErﬁfn chl | a (R&DOQ,&Qt ems) was
i mmunoads M AQ
ELI SA coati ng buffer (AI pha Di agnostic Int er natl onal ) for 24 hours at 4 C.
After 24 hour sThiid)esh @D@mmrsﬁow@eﬁmﬁﬂédtabm%wﬂmhiw%ﬁ WERD c&Rprideion

(Quidel Corp.), bl'ocked with hlg urified BSA for 1 hour, and washed 5
times. HugbmaetratcdpRNY 2|(grave d 6 8la1an’éd3ENanlismlqﬂahgonVﬁbte¢qn¢/QCe&|C BENV- 2

i Ty Bl et Beict Sh BRSBTSk n Dengue
Fever 1g GI% S SBindif to FNOHa REQROGEkd td Jﬂ@tl{egﬁﬁﬁlleﬁ'? 1rﬁﬁ1uﬁolg%galarﬁgch%néglo seri al

di l utions DE was nost "evident at serumdil utions of 250 to 1:500) of
t he DENV- lgink® wélle of @snheat Bgar mdtctionhari thie dradolg BEN\GIYEGLE deriods,ng t o

huFcgRI I a coat e crotit huFcgRI | a coated . wel |l s
Wt noor ¢ nepsips s RnE ST Derbiae S N CRonse b RSTRES 1550

di lution gtathlehMandafeph&eibhoSBRFIBENC 20, a 1:500 dilution of DENV-1gGIC
with no inhibitor, and a 1:500 dilution of DENV-1gGIC with SEQ I D NG 20

are shown in Table 5. Table 5 Dilution of DENV2 (1668l)-DENV
Example 5 - Inhibition of non-DENV IC (PAP-IC) binding to DENV NS1

Highly purified recombinant DENV (100 pg Dengue Virus recombinant NS1;

Prospec Tech), were immunoadsorbed using onto plastic microwells (Costar Microtiter
plates) using ELISA coating buffer (Alpha Diagnostic International, San Antonio, Texas)

15 for 24 hours at 4°C. After 24 hours, the plates were washed 5 times with ELISA wash
solution (Quidel Corp), blocked with highly purified BSA for 1 hour, and washed 5 times
again. PAP IC were incubated with either no peptide or with SEQ ID NO:20 for one
hour. After an hour, the plates were washed 5 times with Quidel ELISA wash solution
and then incubated with ABTS (Immunochem Corp.) for twenty minutes. The higher the

20 ODugspm, the higher the binding of DENV non-related immune complex (PAP-IC) to
DENYV NSlprotein. Results are shown in Table 6.

Table 6
Amount of DENV NS1
coated onto wells
SEQ ID 6 ng 3ng
No peptide inhibitor (+ control) - 2.767 2.745
APPDCAWHLGELVWCT 20 0.220 0.286
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conval escent 1gG 1 C Sanple SEQ I D 1: 250 1: 500 No peptide inhibitor 2.885
2.362 (+ control) APPDCAVHLGELVWCT 20 0.265 0.289 Thus, SEQ ID NO 20 showed
a mar ked wbi2biogopo3se i nhi bit binding of 1 C conprised of PORAS2MQNEOENV2
(strain 16681)-anti - DENV pol ycI onal conval escent | gG IC to Fcgll a Coat ed

Pl ates. The DE - 0 clon C | es 1gGIC

bi nding to Fcgl P‘és 3 Eocﬁg%dé& aﬂgar#ﬁ%: @ff H@lg‘ﬁfh?ﬂ[lﬂl g% Bgf mechani sm

| eadi ng t@orﬁBEseﬁfPP@f@%&eE&iﬁﬁﬁlaht@ENV‘I@@ﬁc@a@éﬁ 1%(15%%5' eadi ng cause of the nore
serious, possibly life threateni ng DHF/ DSS, ing SEQ I D NGO 20 a candi date
t herapeutic for treatnent and/ or prevention of DHF/ DSS. Exanple 5 -

| nhibition ]9f nn- , : : [ ) i
r econbi nant=BEv

i munoadsor bed HUSiI guﬂﬁé@re%rﬁﬁfhhﬁt mrsfacs&g[hhsuﬂ@gtvads 1Mnﬁfn@adsbﬂ;redw11a¢ es)
usi ng ELI SA coating buffer (Al pha D agnostic |International, San Antonio,

Texas) f oplagie miipwelis (Costar Magrotiter plptdspuyisg ELERA goafingduist Alphs hed 5 times
with ELIS id BSA
for 1 hourﬁlé@?ls%lcv\slgse}%%%g ‘s%r?e%qlaougso %9‘ %’Alét%{ gﬁﬁeﬁ&g@q thgaggﬁ%g%éﬁ W't éilsfher no
pepti de Ofimék bvﬁ\thS:EQSABvMsaﬂmb@l(Qmﬂel Gorpy, blddkee witrhifldy purifibeBpAdbes wer e
washed 5 tinmes with ng del ELI SA wash solution and then jincubated with ABTS
(1 mmunochBayreawyshedp timgsn PAPAChyeedncupgtedpyighather pe pebuigmy withinsatits gher

t he bipdi t

prot oi'h. RRgEPy SOL0 ROAC RO, Kher FEMR: BRI GEATR (3 HEheRD MMMl o
ont o wel | ELEEQwaEh ﬁoln@orﬁandghédolnpelpntedjmth MBTES (lomnoclamntCap) for tRekp7 2. 745

APPDCAV\HLGEL owed a . marked abilit
Lo Dt bl Es TRt 31 OB aomiE Higter By f TR e b |
coat ed pl s gxﬁﬁﬁtgtoﬁTNFJd\bhsbéﬂsb%dOReRﬁPaRQh@bv'ﬁ%ﬁ%Fe@ TNFaCoat ed

15 Table 7
Sample SEQ ID ODys
No peptide inhibitor (+ control) - 3.180
APPDCAWHLGELVWCT 20 0.086

Thus, SEQ ID NO:20 showed a marked ability to inhibit the binding of IC
comprised PAP-IC to recombinant TNFa coated plates.

20 Example 7 - Demonstration of ADE in DENV(2) infected iz viveo mouse model

The RAG2—/—yc—/— (RAG-hu) mouse model for dengue virus described above

provides a unique research tool for addressing many important and timely questions about
Dengue Virus infection and immunity (Kuruvilla et. al. (2007) Virology 369:143-152.
RAG-hu mice are passively immunized with heterologous DENV IgG (i.e., neutralizing

25 1gG for DENVI; the sera could be from any DENV heterogous neutralizing DENV
infection, such as DENV1 IgG and DENV2 infective virons or DENV2 IgG and DENV1
infective virons). The mice are passively immunized with anti-DENV1 IgG, for example,
and then inoculated with a lethal dose of, e.g., DENV 2 virus. A peptide having the
sequence APPDCAWHLGELVWCT (SEQ ID NO:20) or XPPDCAWHLGELVWCT

30  (SEQ ID NO:19) is administered i.p. at a daily dose of, e.g., 1 mg/kg, 10 mg/kg, 100
mg/kg and 1,000 mg/kg from the time of DENV infection. Gross clinical signs,
temperature, etc., are monitored daily. Serum ELISA or RT-PCR for DENV NS1 or
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H ghly purified reconbi nant TNF-a Sigma- Al drich) was inmunoadsor bed onto
plastic mcrowells (Costar Mcrotiter plates) using ELISA coating buffer

(Al pha Divwigrrosxdogssbnt er nati onal) for 24 hours at 4 C. APCemUS26D060966, t he
pl ates were washed 5 tines with ELI SA wash solution (Quidel Corp,), blocked

wi th high rified BSA for 1 hou PAP | C

hcubat ad DR Rt g0 ¢ epfer e 6 DR, SZEE eﬁ%ﬁ% REPETSH BHE hour
After an P\%Bsetbh@ﬂﬂ\aiﬁ@ctwﬁl%rﬁﬁ%a %Qe §re shéFﬁ?cerfaﬂy Qrﬁ El‘ﬁ{elel?'ebéﬁs wash
solution and then incubated wth S (I'nmmunochem” Corp) for twenty

m nut es. HKEVHC§hASTﬁhET@EM@@mnwh@ﬁedhlghbmmthéhbmn&mngn@ﬂsGﬁPEﬁﬁbn rel ated

i mmune co PAP-1C) to T -2 obse are shown in Table 7.
Tabl o 7 SARbRicS 1Sl N SRS BT ALY BT Eont rol ) - 3. 180 Thus,
SEQ | D NOA%@DﬁmvHL@WW@ﬂ %Q D NO:D0) ﬂré&@éobmtcetab@salahﬂdémmcefxaﬂnﬁeqca@fprI sed
PAP-1C to reconbi nant TNFacoated pl at es. le 7 - Denonstration of ADE
in DEvazyquffemtvé@parlﬁorwpwomus‘%éthﬂmélof‘rhrfest I immyaologiceRmefilng pndpuse
nmodel for Vv €. c | for
ddr essi nicany TouGHE BRPEE G BROBEN PSR s A SSRGS Fiftect on
and |nnunaﬁ&yﬁ#@ﬂﬂDEH)ENth&akdn@agﬁlbnﬁ%ﬁﬂh@gunBBﬁmmAaﬁ&ﬁaiSEAEHhu m ce
are passively inmmunized with heterologous DENV I gG (i.e., neutralizing IgG
for DENVIN({%%U§%?%n%%MId be from any DENV heterogous neutralizing DENV

i nfection, such as DENVI 1gG and DENV2 infective virons or DENV2 | gG and
DENVI |nfect|ve virons). The mice are passively immunized with anti - DENVI

| gG, fior exanple, and then i nddGHERE PlyﬂﬂiTﬁal dose of, e.g., DENV 2

i . A ti 0
s R A TR FIMEARRRA M GELWIEL SR AR D) o
e.g., 1 ng/ﬁﬂhghe daingl/ degeriptida tlliﬂjédfgtharfdregm@@ﬂemm@hgn fshﬁt%hddfd%totﬂlﬁ@ram‘ arldENV

fect I tored dail
Sor um ELI 5L B R PeiR F0he R NS NATBERWE TGN as4 a5k CLHE RS s kite of
DENV NS b@l&agbe%'\%da&ag&e aﬂ@ﬁlfoafffsﬁ@o&% Yithfh tﬁé’? %o@fth N ingf ect ed

nor bund m ce are sacrif ally and pl atel et cou s, HCT/ PCV, "AST/ ALT

val uess ar elaghecked in addltlon to t he nmeasurenents of DENV replication
descri bed above. An equal anobunt of DENV infected, APPDCAVHLGELWWCT (SEQ I D
NO 20) treated mce are sacrificed and exam ned as
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above for conparison purposes. At the end of the study, all immnol ogical
profiles and necropsy including biopsies of nmultiple DENV perm ssive

ti ssues awe 20vvaop3sd out. A final anal ysis of ADE DENV i mCeatSeeonsaves i s
conpared to ADE DENV infected, SEQ ID NO 20 treated m ce. OTIHER EMBODI MENTS

It is to rsto t while the invention has been described in
conj uncti gﬁd&ﬂqﬁ Cﬁh@ﬁ%‘bggi ed description thereof, the foregoing

description isalft@pded lﬁlgbiulng%hﬁﬁe %oﬁpféxri@ﬁnddomlﬁ arsﬁl%e@tcé%l?@mgfhoﬁhe
i nvention, which is defined the scope of the appended clains. O her

aspects, a@nmma@@@mnasmﬂmgdd|s¢1d@abJﬁctmscoarmsmonI¢Dmptllsmggqmpéed)f the
foIIovm'ng | ai n5. WHAT |.S | MED I.S; 1. d for nmune
corp! ex. 1 BUWRHTTER Y10 ROIGRAEE Fomuisiae Fis MR eofard net e ic Sral g to
sai d subj &eh,-HisCHPAS)-GLENe € VAPTHE UG ThrPXid; |, l(sggmd N@eﬁt)l \dsere@epml is
pol ypeptide conprising the anm no acid sequence (

Xaa2- Hi s- RBUagng-agidy a@us%p,-ﬁyrrpr Bpe-STHY droxaisp®phar &@TP 5NO 53) wher ei n
X T d
(b, “BoASURRAGR K00 el S AN RIPRIE g o

i's any amhndacindepeadentip @ad, h 2, G;ie,mi‘rjda[ﬁWher&fn&;aﬁi,lnﬁnutﬁ,coﬁlplég or 5, and
wherein said i.nmune conpl ex formation is associated with a viral infection.
2. The met®iBution is@ssgoatad withaprarhingsgtign mmune conpl ex formation is
associated wth Anti body Dependent Enchancenent (ADE) of Dengue Fever or

i nf ecti onyby D?HQHFctthrolf%laQIQﬁ%ereﬁ{ sa‘f@ﬂﬁ&h@é’&ﬁﬁpl&@f&rﬂﬁtl&?ﬂ%@ﬁﬁﬁéﬁ of a

DENV i nfection. 3. The nmethod of claim1, were said pol ypeptide causes
clinical wnthhAmgtbody @gpctaient Fprhenement (APEaoDBEMSuCHceatdromfectdon ihBemgichod of

of “one. or Viap PR VO BRI G rERRERa et & QY RYEReBln DEny T et on.

The nmethod of claim1l, where said pol ypeptide decreases the ADE of a DENV

i nfectiong, 6. Th@nﬁﬁiohqﬁcmﬁmanshemld;@olﬁb@nﬂs c@useSelirfcal OF hﬁtlol‘dfgﬁéﬁlei n said
DENV infection is Dengue Henorragic Fever (DHF) or Dengue Sho Syndr one

(DSS). 7. immpreverseHedadtENY anfeetion. wher ei n sai d pol ypeptide inhibits binding
of an anti - DENV heterol ogous 1gG i mune conplex (1C) to an FcgR

4. The method of claim 1, where said polypeptide causes an improvement or delays

the onset of one or more of the histiological characteristics of a DENV infection.

5. The method of claim 1, where said polypeptide decreases the ADE of a DENV

infection.

6. The method of any one of claims 2, 3, 4, or 5, wherein said DENV infection is

Dengue Hemorragic Fever (DHF) or Dengue Shock Syndrome (DSS).

7. The method of claim 1, wherein said polypeptide inhibits binding of an anti-
DENYV heterologous IgG immune complex (IC) to an FcyR.

8. The method of claim 1, wherein said polypeptide inhibits formation of IC that
contribute to imunopathogenesis of the ADE of DENV infections.

9. The method of claim 1, wherein said polypeptide inhibits binding of DENV virons
to IgG IC.

10.  The method of claim 1, wherein said polypeptide inhibits binding of a DENV

protein to an IgG immune complex.
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8. The nmethod of claim1, wherein said polypeptide inhibits formation of IC
that contribute to i nunopat hogenesis of the ADE of DENV infections. 9. The
met hod ofwol2aiomod3sowher ei n sai d pol ypepti de inhibits bi rdirus2eb/oBBSY virons
to 1gG1C 10. The nethod of claiml1, wherein said polypeptide inhibits

bi ndi ng of rotein to an Iex The net hod of claim
10, whereth salgvﬁgﬁvdﬁﬁﬁ ﬂ% ?h%gT'gg§8E¥ﬁp Hﬁ?ﬁ5§$%¥ claim1, wherein
sai d pol ypeptide inhibits binding of TNF-ato IgG I1C. 13. The nethod of

claim1l, whereimheSadtHodot ARBPL Iv@h%rélﬁfaalel 8 peptih inBibRE badPENY-TNIGwtE to Fegl
, chlla H131 allele, Fcglla R131 allele £chIIb FcgRIIc, FcgRIIla, or

Fcygl | 1 b. IZaICThe nethod of claim1, wher ei n sai d pol ypeptide inhibits
bi nding of DENV-1gG IC to nClq or sCqg. 15. The nethod of claim1, wherein

sai d pol ypept i g fiictog ¥ SR 1L %Q% ﬂﬁia@é&ﬁ%éﬂt QﬂllﬁEs%{?le%gfaﬂﬁ?\l god of

claim 15, Wwherein sal t erm nal roup i s a € am no t rnlnus

of said pD@ypE@ﬂuﬂ@HamﬂsuanabtF@pEﬂRtﬁeﬂR&yFag{ﬂh&%aﬁﬂon@@uHa&ﬁquence
Xaa-Pro- Pro, wherein Xaa is any anmino acid. 17. The method of claim 16,

wherei n XE&Y¥HbA a. 18. The nethod of claim 15, wherein said terninal
stabilizing group is at the carboxy term nus of said polypeptide and is a

Lr1 pept | deq havirRgidR Al feREAUEDAS PLAEL b KRG HEST DER VARG o any

am no acid. 19. The nmethod of claiml n Xaa is Al 20. The net hod
of cIa|n1M:umeHQem56bmpr|S|ng t he step of nmonitoring said subj ect for one
or nore clinical, histiopatholigical or nol ecul ar characteristics of
henorrhagigc fe

MR TR L L M SO
fever areggpbected fromthe group consisting of a decrease in platelets,
henDconcentratlon or an increase in FcgR+ effector cells. 22. The nethod
of claiml mhereln sai d Ewmypeptlde conprises the am no acid sequence

Xaa- Pr o- Pi®- As pheyrsthedof elaimilps whergingaid gminpksiebyizing gpupysatthe apsRQ | D NO:
19), Whef%&Rﬁ@%fkﬁd?@%&@&ﬂd%%na%Qtrﬁy’epu&@ﬁaﬂ?g Me9nflo £i@sPuincELBID said

pol ypept i conpri se am no acl
Pro, wherein Xaa is any amino acid.

17. The method of claim 16, wherein Xaa is Ala.

18.  The method of claim 15, wherein said terminal stabilizing group is at the carboxy
terminus of said polypeptide and is a tripeptide having the amino acid sequence Pro-Pro-

Xaa, wherein Xaa is any amino acid.
19. The method of claim 18, wherein Xaa is Ala.

20. The method of claim 1, further comprising the step of monitoring said subject for

one or more clinical, histiopatholigical or molecular characteristics of hemorrhagic fever.

21.  The method of claim 20, wherein said one or more clinical, histiopathological, or
molecular characteristics of hemorrhagic fever are selected from the group consisting of a

decrease in platelets, hemoconcentration, or an increase in FcyR+ effector cells.

22.  The method of claim 1, wherein said polypeptide comprises the amino acid
sequence Xaa-Pro-Pro-Asp-Cys-Ala-Trp-His-Leu-Gly-Glu-Leu-Val-Trp-Cys-Thr (SEQ

ID NO:19), wherein Xaa is any amino acid.
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sequence Al a- Pro-Pro-Asp-Cys-Al a-Trp-Hi s-Leu-Qd y-Qd u- Leu-Val - Tr p- Cys- Thr
(SEQ I D NO 20). 24. The nmethod of claim 1, wherein said pol ypeptide
conpr i seswohe1093%0 aci d sequence PCT/US2009/050966
Asp- Cys- Al a- Trp- Hi s-Leu-d y-Ad u-Leu-Val - Trp-Cys-Thr (SEQ ID NGO 2).

23.  The method of claim 1, wherein said polypeptide comprises the amino acid
sequence Ala-Pro-Pro-Asp-Cys-Ala-Trp-His-Leu-Gly-Glu-Leu-Val-Trp-Cys-Thr (SEQ
ID NO:20).

24.  The method of claim 1, wherein said polypeptide comprises the amino acid

sequence Asp-Cys-Ala-Trp-His-Leu-Gly-Glu-Leu-Val-Trp-Cys-Thr (SEQ ID NO: 2).
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