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the I nvention [001] This invention relates to nethods,

uses and conpositions for preventing or treating

di seases of a manmal, wherein at | east one synptom of

10 the disease is nediated at |least in part by the

bi nding or interaction of an effector nolecule to a

DC- SI GN receptor of the manmal to be treated. The

ef fector nolecule may be a nol ecule of a foreign

organi sm The foreign organisn1naé be a virus. %gg%k
RtPa.Eg}BFFﬁ %|qu B%%T-X’Tlgﬁ;]dll FECTIONS

nmet hods of 15 identifying conpositions, wherein the

conpositions are useful for treating nmanmalian

di seases for which at | east one synptom of the disease

is mediated at least in part by the binding of an

effector nolecule to a DC-SIGN receptor of the mamal

to be treated. [ BAGKGROUNDOF I THE INVENTIONe!l ates to

conpositions and nethods for 20 targeting subject

nol ecul es to cells expressing DC- Sl GN receptors, such

aFieldeofthet Invefiibhs. These conpositi ons and net hods
are based on targeting conplexes, in which one or

; a0l . :
o mror U IR AR, Bidtel WHneDiads, UseR“3d cofhpdiifons for
ompee@mntimgrar tefatinhedisdxSeSIobs mbowhaly whefeih la¢ ldaat gakisymptom of
I - S| G\, bj I .25 i
¢ 3P Sl olSomRr et ldeaTny bRt SHCIe BRI 05 nteracton of an
Destecidptrhercale (018 DeIAERAreebtdrQF4the PRAFHSAI D l?é‘ltqreated. The

acute febrile tropical disease and the virus whic
c &lfestori molesulen b bei ausolgeutehof s feraigsmotgardsroy The foreign

i.t oes, The vectors of the di sease are nosquitoes
gﬁ%ﬁéﬁ%@&&ﬂ&f&i n particular Aedes aegypti, WO
2004/ 040389 THETINVBRAGK 2iD Fliftes 2o PosTBSHs, CAMATRE In¥ethods of

| eave _their |arvae in donestic and peridonestic .
aldansifying ecorappeitians| whereindthei eanaesitions argsusefuhdor treating

PoBRFAERL B Al O [61305, 0AB, B1 8Sioase 1

mediated at least in part by the binding of an effector molecule to a DC-SIGN

receptor of the mammal to be treated.

[003] The invention further relates to compositions and methods for
targeting subject molecules to cells expressing DC-SIGN receptors, such as
dendritic cells. These compositions and methods are based on targeting
complexes, in which one or more subject molecules are covalently attached to
one or more DC-SIGN blockers and, by virtue of binding of one or more of the
DC-SIGN blockers of the targeting complex to DC-SIGN, the subject molecule
is targeted to cells expressing DC-SIGN receptors.

Description of the Related Art

[004] Dengue is an acute febrile tropical disease and the virus which
causes it is an arbovirus which is transmitted by mosquitoes. The vectors of

the disease are mosquitoes of the Aedes genus, in particular Aedes aegypti,



Flaviviridae famly, genus flavivirus. 5 [005] Mre
than two billion inhabitants [ive in endem c regions
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is thought to be nore than 100 mllion per year.

Dengue is in particul ar responsible for 500 000
hospitaliza- tions and for sewkral tens of thousands

of deaths annually, nostly children. [006] After an

I whicrat most otorimanly oleavghtthelnysrvathis dbnistial arsd gesidomestic

2004 2 1B8 EEPuIRiPIer URin Talei@d nf ik asroeRmglgesified into four
f i b
' Rlrenes Wik SDIOERY SDENIC ARG Shd BERRAIAY pelongs to the

and Joint 'paih and a Ivering.
t flawvitidae family, fgehuddlavivirushe febril e phase, a

Four 1098 PRERVBRE Rin o iheBTinGaREGh Al rsions and the

sevaiRr et imdividirild ifeefeldopy Ry virgs us tthbtﬁ%ﬁl_t'hl% be more than 100
appearance of a henorrhagli c- syndrone (DHF or dengue

hention Regi xear ePengue db dn pertinulargesponsiblecios HHH000 hospitaliza-

L AT R S5 B DT ERRS Lraren

gener af006]enetey esn fingabatiny oM fivel o aeiﬁWEQkaysl, tthe®wlinical signs
turn out to be fatal in the event of hypovol em c shock

( osrewily Zregie syddenlyoanrd Spngish ok the BRpsaransgp Pf sadifigrentiated

e e s - Rr eex g :

O (O bt TeRp A7 SEEp el B LBAr0 nHHESS): (ymbago,
amueztecand jgiousaideargliaiswishiveriodi fRremethe third ad e fifth day of the
Specifically, two d',fferen} types of serol ogical
rgéﬁéﬁgg‘aﬁﬁeai‘%?@ﬂﬁﬁ YeH'acH qn@@iﬁ%rdaah NanpppERUicKthree to four

d ranvieREh VA 0 have never suffered a
P el ippar

flavivirus d have not been 25 vacci nat ed,
agai ns{0Goimis severd farm,ishe jrdédton mayaesuit inithe appearance of

Japanese, encephali- ti irus for exanple). wll ,
o BTETOT g Rrgrome e S dapai Ao RRadis, yeny ghpracterized
apPeREransed Phs@ar parnbilkp ant idefediNatidNBf MéMmbStasis. Although,
reSponsi ble for the infection; individuals who have
aln dbelynajafite ok cages| e disaase gereraily revobiase favdealgyewithin a

s Rl Ol pe Poiah M e B SRRty R DS or
I elepgne 8hockayadionie )z EThdye tdraplicatiods anppg decd\es tdthe presence

anti- bodies. WD 2004/041299 PCT/| B2003/ 005569 3 )

[ @b 8reexpdingimeynityy Scawiesd in Rartiplaf xEde aRrimarwiffestion with a

b t [ Vi ] to | € e :

yopTacPabls dthadel 9! (Gt 2ehctbe)l C SN o different

vitypes aflseoolbgicahespdnse ahdidentified irsihdividudd®Bfected with dengue:

FLayiviruses in B.N. Fi ehds, - . .
individuals who have never sutfered a flavivirus infection and have not been
vaccinated, against another flavivirus (yellow fever virus, Japanese encephali-
tis virus for example) will exhibit a primary response, characterized by a slow
appearance of antibodies specific for the virus responsible for the infection;
individuals who have already suffered a flavivirus infection (other dengue
serotype for example) or have been vaccinated against another flavivirus will
exhibit a secondary response, characterized by the rapid appearance of anti-

bodies.
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pol arity which conprises 11 000 nucl eoti des and which
encodes a poly- protein of approxi mtely 3400 am no
acids. It is separated into ti®ee struc- tura
protei ns and seven nonstructural proteins NS1, NS2A

NS2B, 8] The4 hfeddodB é?éntl\lfe‘ﬁ thélléehBde virus which belongs to the
co-transl atl onal and transl ati onal cl eavage 10 b

y
viFladividgae teﬁmlmt@wvlww@aﬁé@w feer Kis1s apd dhe Japanege encepha-

p’h% %‘5 \gl?o 'bgf%&%\; (fT'( Mon%uh %P%I i ﬂ%;i’-’lg?%tgus%sj@on Fields,
8{D5M Nmb@hamqﬂ@mnyzachu (Edlr 8$:|éms®|r\biog‘§mﬂﬂ1ladblpﬁha Lippincott

. Gn Virol. 19855 559-571). . Thi
gﬁ?&’@ﬂr%@é? Publiphess). hﬁﬁ@ irySe%awe aingla-sged RNA with posi

p\b'lefﬁ{? vﬂﬁ&‘r‘%on'ﬁa-ﬁsgs NPHEH hudldorady a'ﬁ%n\g/hf&ﬂegﬁcodesna poly-

I'n-the Tour dengue virus sero 1
eprcﬁtam ohappraximateteB400 amihorauvidsd It is ﬁparated into three struc-

¢ huab roiientogam donstuiEralaproieipRusd. 1S2a, Ns28, Ns3
E N@4ﬁ§34ﬂ%® a%j NQS dd’ﬁr%}_*éo (r‘é‘ﬁkl‘atﬁnzﬂ ar?‘cI Péét»tran]slat\rér{al‘i’ kleavage

( b9ira) and, CezlghaizgeteaRBSeTtte I\NS:étn(mstructwal\,{Dmtﬂln was identified

( bt rrgcring g8 Ao by P Recfussst e oh ¢t Irmbinels (§/7m) 105, 838-

t B&5phAE CRarRIGAden 1988 BYSE. W SnfitetAId ). BE$ Virol., (t1 985), 66,
dimerization. In manmmalian cells, but not in insec

c8hPH713. ddvis plyeoproteinewiish iprighly sonserved|iedbe dlaviviras genus

be £l oﬁgr?%ﬁlélﬂélaﬁg rﬁ?rﬂlotﬁ@d) Se'Jci: gg[']t é:?lH Jﬁ théﬁoupdérlﬂgeué V(8 sero-

Ntyplesp@xists in aheinfr@(ténulan@ﬂnl dnd $h an extelelbiae f&®.MThe intra-
the protein exists in the formof an oligoner,

in
psilar fox @fthau@@ﬁpat}ﬁe\nveweafmah%aﬂémps (od:rreeln@@tlon of the

vnlu? ?Ha?ﬁ; AF! @ggn&fgﬁ%g%%) and (g%arranoizm)d are @?{I atal.,

var ('(9199'9971 291-20B0RI6L DM et[009)} Wimls§Ee96), @22, 159-168;

T BN oG oL Tl o 194 P Sellae88e sl bomgitiansported to

dfﬂ&uﬁasﬁﬁe rﬁé%?éﬂi{‘t thé NB3ASqffofddin t Uﬁd Ge8 %flﬁéﬁi&ﬁfbn In
of anal8e5|cs and antlpyretlcs In the case of

DARRMmMAasan reelisndut nednigi insecotellsy anpartiponoft the NS1 protein is

cBTREREF oo U ihiedb R PhediGrl Bifer SPRHDTR b 16mp op soluble
Oprotdiny b 5&SonddAI R0 hiidrbPaRicafaté &R0 9V RES R EDin 4 soluble form,

[010] There is no commercially avail abl e vacci ne
all® proteiniexide iythe formef anmligomerotmpartinalas of a pentamer or of a

Phek&HE PEr ke S. W Bl J. Chrom. (1990), 502, 59-68 and J. Gen. Virol.
(1994), 75, 3453-3460 and Glamand et al., J. Virol. (1999), 73, 6106-6110).
[009] No specific treatment exists and the care given to the patient is
uniquely symptomatic. In the case of conventional dengue, the treatment is
based on the administration of analgesics and antipyretics. In the case of
DHF, the treatment consists of an infusion to compensate for the plasma
leakage, combined with correction of hydroelectric problems and reinitiation of

diuresis.



attenuated strains of the 4 dengue virus serotypes
have been carried out by N Bhamarapravati et: al.
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367-377), with unsatisfactory results. Prevention is
t herefore based solely on conbating the vector. This
conbat conbi nes |arval destruction and "adulticide"
sprayi ng. [011] The pat hogenesis of severe forns of

dengue| @ﬂgN)Th\éké us infsec- tigh dommetcigRP! ehvelidble  vaccine
under st o Substantial T cell activation is observed

i Agamst stheedenpeel viruseas©n Aheuather bandy poreetien asgays with

nRBROAE" aifle o 10 4) Gy iU SRk R gen caried out by

VAL r Bipdrag epraete et: ail g (besgue endg@eﬂ@@b Haepforiayic feuwer (1997),
onent of DEN fpat hogenesi s. enphasi zed b
A

PIPIAED). wihramsatisalosy, Terilar Rrevorp & herdpre pased solely on
C%BHb%‘fi}lgéﬂ?é’t O%éﬂl eu“ﬁ‘ﬁ¥ é@?mb%r%rﬂ fnfeglr %kﬁldﬁrgctlon and

perm ssi ction (
6 a@ilbcid20§frayinfgor revi ew : Pal ucka, Nat. Med 6: 748,

.2219 2& .[QL)Jﬂ ]Wﬁ\ rﬂﬁqoc Les nra g%\%‘rg%g%pg %%@L%%@EN) virus infec-
( WBR QY il c%an@étely &Hd%r@b% gﬁBQtan@ial 7101 28R Alion is observed in

| mmat ur e can‘under go maturation In response t
VISEVRIE] laEébdlsease Alpuedper af x:mmkcrfessand aeemokinkesrase found to be
t oki ne

SFIEYAISY IR EPaesIPORRegE feXar v ceTdhe cidiks syndrome.

TW@obﬁagﬁ Wé“ﬂ)ng\béé@ﬂ‘é%obhﬁbd RENah ﬂﬁ%ﬁérﬂrbd?ﬁgbbnent of DEN
i nduce functional naturit Such i nfection

c Radwgenssisy lASatenmha@tzegugv &Eﬂiuﬁ@r Kaysatgye hunmm Zendritic cells

(B Sofivast (Gt ke  WElY PleBEentBSb8Gyissive for DEN

| mfattiore(Wsetex pvae fead 6DEN 6y 2006 ; pooduisay TREhzka, A5t Med 6 :
[ perturb endothel i al cel I function. [0121

whi ch

D@hér i%raaoé)céimh%e (meyosHtes/gRcErRnagasd RN yieys infection was not

P%ﬁﬁﬁﬁ&%ﬂ‘gggglebﬁc a‘ﬁ‘g&) Nﬂé{mv\’&peﬂ Al tJTB S 6[5 pabL Q- 2%) 2001).
e Rt - rmune esponses—aé quence

tIrematthmegI(stparewdergoafna‘t&l@tlandmcmponué dodpEN vurus infection.

oBgesyElip e e led P HEADRCHIGR nd B an
CRPRRIrieY produdiith, Géfe L&Bs@ﬁ%@nanmlﬁgemmﬂ NaSCs. There is

ated by inflammtory stinmuli r i nfectious
agem/t/lgg @dﬁamﬁarﬂgaj BENatnﬁe@ttqnonamQW/fmmal maturity in DC.

oyehdhiebion s2aies arRaRRis ot G FGB grifherd BGT g2 diLaoR
TODmphasy DG83 and stlmulates cytokine production (Ho et al., Immunology
166 : 1499, 2001). Immature DCs exposed to DEN virus produce TNF-q,
which may perturb endothelial cell function.
[012] Dendritic cells (DC) are specialized Antigen Presenting Cells
(APC) involved in the initiation of T cell-dependent immune responses as
consequence of their high expression of MHC and costimulatory molecules.
Myeloid DC are distributed throughout the body in an immature state,
exhibiting a high capacity for antigen uptake and processing. Once activated

by inflammatory stimuli or infectious agents, DC undergo a maturation



[013] An inportant question is which of DC specific
nol ecul es DEN virus uses as a receptor for entry. The

whoonan42® speci fi c adhesi on receptor 5 DC S| GQXT/1B2003/005569
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(1 CAM gr abbi ng non integrin or CD-209), a type Il
integral protein, is of particular interest because
its expression is largely restgicted to imature DCs.
DC- SI GN has been shown to be the |igand of | CAM 3,

}Ngtiﬁél §n?rmﬂ|%?% rt§ ﬁg@ﬁh@ﬂt I%ng GRld! a(':cfl]neer Bedit EQEaC|thS activate

tati I mune response (Ceijte
ahaivemtymphcﬂ:yteSSSB 2000). DC-SI GN appeared to be a

it 0 di f th t d T ..
cel |1 el oA i fhydstbnds Sk g it fetspeciia malsgptes DEN
| 78S UEEs BEd bk pioNRe nlryd Thie RANANDCH @Eeéh@}idhesmn receptor

expression is 1L-4 dependent and is negatively

r E§uCHeNd I GAM-gnabping Fop wtegm:olRCDaZ\@B)aﬁttype Il integral protein, is

B ATBIE ST B 1880kl Pl YRl o

WCss DE-FIGN eas deﬁbﬂﬁhowm Qb&fé theeligdrid bMOAM-8, which enables
wher eas ot her do .not. DC-SIGN,. a C-type,. lectin,

engiost BES cal ubterartars. rtb%%gwhmbﬂg RIGRAN IMAWNE fesponse
gg@l:‘vgiit@ﬁﬁéell”!ef b, péﬁ?ﬁbnﬁ ¥4 r?ﬁng:“ glétg %@e%rred to be a critical

0Sé srde " chalns in a nt man
(Bred:dnamufr theCunigrdipiyn . dndmin aell-irit8racting5 capaisiblies exhlblted by

I GN now bel d to bind t.o hi n olig
g ipdire, Reol ema%@/éﬁﬂeane@ 1985 TR &TEN extassion is
ohug QB 2385 it aBBRIANSIENRPIE B, and ani-

viruse Fel n erg et a Sc ence 001)
Foﬁlanunahmpy @gens GERelebl @ ,tJalmzmentHl V68nv2ﬁ3§bé2002) DC-SIGN

JpS PRSI, GREAL, by " HlFly S, Shri atiedis LmPunt itective

Ofmﬁrﬂhﬂgbmé'ré/aéﬁtﬁér@om' ysosorral conpar t ment (vaon et
al | muni t : 135, 2002). [015] There exists

2 necdl0]t B SION & Grves lestinehamasingle cesmpsirate recognition

t CI [ ef f
PRl et BRI BOERECK) Shel dhafindhs B Gibhee sice
dehdmstlm a catibm-oépemdem insanrfarqDriockamats, @oer. Opin.Immunol. 13 :
ositions_are needed, for examle, to prevent and

¢ BBAr 19998ades SEh iasney Deliaved e ebindod@. highrmannose oligo-
%Ma‘?ldggn&‘é? e rP??éeW‘n ‘”tﬁ 98 Syiral :%%Brﬁo{e‘ﬁg?ra(ﬁd imﬁéﬁy may

is a need to i pr ot ei ved 1n vira
atapmmmmuemmﬂowrdaesl cﬁembekgobttalonsmbyce 1B94hoA$63n2001). For

CQURR Bl o33 SR TB50RS o™ WU SR Gnilein gp120

exGefeabssk Xt al. CéECeoh or58BU000F HRNAReldhy FRldistes rapid

oirnternalization of intact HIV into a nonlysosomal compartment (Kwon et al.,
Immunity, 16 : 135, 2002).

[015] There exists a need in the art to develop methods and composi-
tions for modulating the specific binding of effector molecules to the DC-SIGN
receptor, for example on the dendritic cells of mammals. Such methods and
compositions are needed, for example, to prevent and treat diseases such as
viral infections; for example Dengue virus infections. In this regard, there is a
need to identify cell proteins involved in viral attachment and/or fusion.

Additionally, methods and compositions are needed that allow the specific



al veol ar macrophages, to aid in therapy or diagnosis.
SUVMARY OF THE | NVENTI ON [ 016] The inventors sought to
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DC-SIGN has the ability to pronote DEN virus infection
of human DC cells. The data reported herein showed
that DC- Sl GN specific antibodies have a bl ocking
action at the level of DEN-1 virus infection. These

I esrgeting of celld expressingVBC-SIGN treceptof, BGclP! 43N, dadritic cells or
Dengue virus bindi ng éEﬁ)rot ein, likely through
i MVEOlE tAGTORNAGES H Q]S'ﬂ@@ﬂ)’o‘?re‘i“ﬁgnqiﬂﬁ process of DC

10 SI G\ nedi at ed %UWAFWGF 1*HENVEW1‘|®§° DCs
provi des a new mec desi gn of

anti-viral conpounds. [017] Accordingly, this

i nvent | [ t ifi S | v -

n' el EfuTER IivebloBoadldlt & RIERSRR hetiel e’ E-specific
celdhasion receproe DCISIGN hiag tHecabiftyoto! sietndte MBRaSrugfinfection of
novel nethods, uses and conpositions for 15 treatin

dheeese DG relianiae sdatp n@lpeﬂﬁﬁgh%t’hIShPWﬁécmaerC Eﬂ@i\g]specmc
fa%&.se‘a.eewa%ta Bfocid?mg e%cﬂn\’)ﬂ”ét e 14 Ié\?‘elto? cp:_frew 9.%9‘%&%%1 These

reventin
V\kmtﬁtsaestbbhst aonevelyfmﬁcbnmcrff DCliﬁlGN,SGES@ Dengirdvintie binding
at |.eas

nOrUEe dkely Jhipust eREvlt with de & obRebisifie T he pragess of DC-
t 'S‘F@Nerﬁed%'ﬂéd Ué‘ﬁbﬁet\h'%s 'Fi‘ﬂ‘btﬂﬁ\q r¥2t8 G@%Fé\?@é&; 2 dew mechanism for
anoun

adm nistering to the manmal a
mtargetingthe Seﬁﬂgmofentl-vual smrbpomds ally nodul ate the

Pecept B o PreRlng Mo aRveion dshtnds  DR-sHales a receptor

[ MVeﬁﬁﬁtthéfblrthg%‘f vRlisé8thieh 1esH HW o %leh@nﬁ’é @é‘l‘léjeTﬁe inven-
nmet hod of reventing or treating di sease of

nﬁﬁﬁéurtham@mms a gnimberef mmthods eses Aed mosrmetlons for

o realigg st of BRFhmaR AR viAGRRRORRS, he mama
to be [018}t Ad firstndbydeer ef tthe méhmh BONPr pRRle a method of
adm nistering to the mammal an anount of a DC SI GN

bPERVEBHNY Qﬁft'ﬁaé'ﬂerﬁ disgase gk adnemaalywharg al leashene symptom of
blhiREa9E id nﬁer e%@%tt?éaém BSH!E e B Eﬁﬁlg%f arl %c%molecule

receptor to y prevent "or treat | sease.

2004/ DEIABN ReSeteR 60B1e00DERAal [J@Ztﬁatéah, auwhwhere the method
enbodi.nent s, t.he, DC- Sl bl ocker, is a bl ockin

e TPHRRY SUBNBIRErgr o dPaURAl AR Mot of RddC-SIGN modulator

eghfidiereté SubsanbsiyShidduldit W& Bindisg 6Ftl?e"Efo&6Y molecule to the
DC-SIGN receptor to thereby prevent or treat the disease.

[019] Another object of the invention is to provide a method of
preventing or treating a disease of a mammal, where at least one symptom of
the disease is mediated at least in part by the binding of an effector molecule
to a DC-SIGN receptor of the mammal to be treated, and where the method
comprises administering to the mammal an amount of a DC-SIGN blocker
sufficient to substantially inhibit the binding of the effector molecule to the DC-

SIGN receptor to thereby prevent or treat the disease.



[021] Anobng enbodi nents of the invention where the
DC-SIGN 5 bl ocker is an anti body are included

weniadisrzent s where the anti body specifi- call yror/mbo03/005569
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DC- SI GN and enbodi nents where the anti body
specifically binds the effector nolecule. [022] In
sorme enbodi nents the DC-SI GN bl ocker is a mannosyl at ed
nol ecul e that binds to a DC- SI GN receptor. The

nmannos 0z eth nebeuletnicdimehts ite "BCRSIGN [ BIddkerAis a blocking
further objtect of the invention is to provide a nethod

ofleriyatineeff ithe eifectere anQIREUIR- vilh apthehfarekodimepts ghe DC-SIGN
NBIGEREr ,Svg}-ﬁgﬁtl% viral infection is mediated at

| east 1 n part the binding of a viral effector
nol ecu[021t]oAmcD@ eéghitddimenéptafr tiod inhentimmmmthereo the DC-SIGN

t BIOChE" e TaROR AR e HIe O BBOY eGP antibody specif-
seéﬁy Bin%@tDG:DSICNJ%ﬁH%?ﬁb@&Hén@WHe% hd Bﬁt.eb&w saac.ﬁéauy binds

theviral effector nolecule to the DG SI GN recept
t thet effecbymoleswdert or treat the viral infection. [024]

™" A FiboRe BBl YGRS 6P iG-S BNCERAH s FariEbyites
rrmm@éule Wndde é('U@-BIGNfr%@éPWB The REnA&HIAELEMdlkcule may

| east in part by the binding of a viral efféctor
nBedeaN@n.o a DC SI GN receptor of the manmal to be

el R, AP RO 10 T s o

t preventiag antieatihy ai vitl b‘iféctidrﬁofoé mﬁmmaofwﬁére thé virbl infection is
ef fect or m)leculetothe DC- S recept or tothereg@ DC
a -

phedistedat leaglip ﬁaﬂebvlthmbmmnecqflaowralzesﬁqqswnoiep%
eaRON! FEborodf g{?een{g‘?ﬁfﬂapté tE)% P% é'dGbl/rf@rSCt Srrpethod comprises
a nol ety o

conpri ses bi'n vir
rratinfmui;tenng rto divda mammn‘abdn-amimlntaaftdllCE@CBﬂ Gddullatok sufficient to

\9@” Rl Wodﬂﬁt%ﬁﬂgnb'@ﬂ%s n’imv yrq h%f?%végr'sffp@‘iﬁw%éfeethe DC-

| |y bind
sl%ﬁéﬁe%?‘@iS%é’:e??‘?%f’%ﬁ‘i"ﬁﬂ“?ﬁ?“sﬁ@% R o 50

Iy
nmol ecul24] | Angthgirt dbjeal afnthediimvantiont fe tOCpEIvie a method of

DE:’O e%.eéf\pg 8L nggﬁ 5 %:cf\ﬁl@ Hﬁ%ﬁt@g‘%fe q(l: ﬁi@%ggw%e ﬂﬁ?, er@nfectlon is
Wed%l@@&4h%¥289 tREHin &R &3/ D 0ipdi 6 e ctorl %ﬁ%cule to a DC-

Anpbng enbodi nents of the invention in which t
DBlENagceptascifethe mamimahte hedifeated. .wmrgdaa method comprises

: eggﬁ%%ﬂha tb"th¥hSMhrhdiCa B & DE-SIGN blocker sufficient to

25

30

substantially inhibit the binding of the viral effector molecule to the DC-SIGN
receptor to thereby prevent or treat the viral infection.

[025] In some embodiments of the method the DC-SIGN blocker
comprises a binding moiety of the viral effector molecule. In other embodi-
ments the DC-SIGN blocker comprises a binding moiety of a viral envelope
glycoprotein. In other embodiments the DC-SIGN blocker is an antibody. The
antibody may specifically bind DC-SIGN or specifically bind the viral effector
molecule. In additional embodiments the DC-SIGN blocker is a mannosylated
molecule that binds to a DC-SIGN receptor. The mannosylated molecule may

be mannan.



nonocl onal anti body; the mammal is a human and the
anti body is a nono- clonal antibody that is humani zed;
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nonocl onal antibody is Mab 11310.2.6; the anti body
specifically binds the viral effector nolecule; and
the anti body specifically bind the binding noiety of
the viral effector nolecule. [027] In further

enbodi yErE]S AorideniBidifaentsher \thé ahv&ftfcﬁmrprwmah Qﬁé' BC-SIGN
Is a nolecular constituent of the viral envelope. In

c blacken i ab antibedy are Hacluded wenkediments onwhichuthe aptibody is a

Aol SEBLARS AR, R e 3Bk e mono-
bbm&eentub@dmmaas rﬂmbamﬂed?gth@ambbdyfsﬁé@ﬂdﬁllz&ﬁmds DC-SIGN;
effector nol ecul e. SO di - nments of

i Heemaneslana! @ﬁt'W)t iseMabr tB 1216 the @ntibedy: gpecifigally binds the

e, SRS U fifody SrciENT 1R (i hinding motety
nof tteyvicd elffeetoemmﬂeane glycoprotein. [029] In a

f f th th ti
P " T T Rirtned eriecunPey oo neihofiths viel elegpr molecule
"Rl §GHbRcLBIr %oﬁklfmﬁe?ﬂ 5 ﬁﬁbew%;lfé?ﬁe% e. ”ﬂi BEMAR: eIJnBoé\ments the

nor e preferre nmbodi ment the vir ectionis
Dmmwlawwnmnuefﬂ eétha)wra{re@velm@e\ﬁs aal erefefapet giycoprotem

Fur  hol978) ciEAPaRoag, #EbOFiientS Ardhe reen Ak S HEN blocker

S@Wpr@g@%dbﬁamgsnfoﬂﬂ%/ @ﬁﬁé‘ﬁ/n‘él Eaﬁéct%frfrﬁﬁb@ulemlne%%é embodi-
is a mol ecul ar constituent of the Dengu€ virus

efMestod . theninvaptionein svivelithenvieal teftecte swlecude is a molecular
Cansdtlh &N <§f thgfwrlahgn\%gﬁe'ﬁhg 'E{(ﬁ-%l@ﬁlvglpggfr fg?t & 0P USmprises

vIiTus envel opé gl'yCoprotéin

eamwnﬁgrmticsietymftﬁEeguelopergmofpmelrppe gl ycoprotein is
Dengue_ Vi rus 25 E g %co rote| n. [030] Included am)m[:i )
enbodi 148 s No@ Pretered caAesh o ihhiWANEGFE the ndral infection is a

e? i P4k irffeal 384/ Gne 'v&ﬁeffé‘ét%ﬂﬁd?@cxﬁ?qs tah?Ia\Ulvrlﬁc}ae effector

tor ecule is a ue virus nol ec
arlegdbe.di ineantnsorehpreéerrda eB(bcﬁn&hbltbeMenal infeotion & Bengue

bi.ndi t f. th ffect | ecul e;
DHEIBRag pch it narar e HsTors BIOISowF 1) AP e effector
U RRIdRMEUAN VA Tlher SHeRRRY Q5BEEY the! ManthaSisG thn%kersn some

is a reconbinantly produced protein; and the DC S
bembbérmerstsahe &?ﬂnguedgwusmﬁmgorenbb@uleeuatasmmn dumstltuent of

e REhide FAF enidlatt: RSl Rodints e aalF ol fonsttuent

nehpRl D Iéﬂéu@ﬂiru@@ﬁivelope is a Dengue virus envelope glycoprotein. In yet
further embodiments the Dengue virus envelope glycoprotein is Dengue virus
E glycoprotein.

[030] Included among embodiments of the invention in which the viral
infection is a Dengue virus infection and the viral effector molecule is a
Dengue virus effector molecule are embodiments where the DC-SIGN blocker
comprises a binding moiety of the Dengue virus effector molecule; the DC-
SIGN blocker comprises a binding moiety of the Dengue virus E glycoprotein;
the DC-SIGN blocker is a recombinantly produced protein; and the DC-SIGN

blocker is an antibody. Among embodiments where the DC-SIGN blocker is



the manmal is a human and the nonocl onal antibody is
humani zed; the anti- body specifically binds DC SIGN,

wo b@4mwneoe| onal anti body is Mab 11310. 2. 6; anBCT/IB2003/005569
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anti body specifically binds the Dengue virus effector
nol ecul e. 5 Anong enbodi ments where the anti body
specifically binds the Dengue virus effector nolecule
are enbodi nents where the Dengue virus effector

”Bhe§M|b%dg' SrePRRBHRIiMEAIS whetd Xﬁé’@hﬁb@di‘rs 4 %cldﬁa@antlbody,

further aspect the invention provides a
pt@xmani\mgl isca htmeax em@tlmwmanvclonasambqﬂyelethmnamm@, the anti-

i an, h o
D FBR sBbaffeaty bR HErS G Be bR ana e AT, Py 1810.26;
Dengl (¥ rEpivbay ospécxﬂffcfan?I Bifidst thes Wisriguet ivaLky effegtal ahslecule.
the binding of HV or Vto the DC- SIGN receptor

p ARG egbogimenntst Whereeihesantibody espegifieally bindsyihenDesgue virus
[ gg{i moqe r%atre %rmﬁcfcﬁr%teH éj\?/he_lle tth%rDahpé{Jé Oﬁ’&& Effg&br molecule

er aspec e 1 nv

nHDenlguDé vunmsaEemywmote]rﬁ or treatl ng an HIV or SIV
sim an, ere the nmeth

infection_of a _human or

conpr i L‘@sﬂ L‘I@rﬁﬁ"&”&‘%ﬁ?ﬁf&q H‘Gt 'ﬁée'ﬁmfhﬂmc‘ﬂdeﬁ Wh% Of preventing
a

2P uRhuAy 2P 1 ot S MERSIFD! AMUMdr BFh iiang where the method
DComPrieds rasiraipisbering esem l'mlmaiendrslmlan apldrmooit oha DC-SIGN
huna r sigian .to there r nt or treat HI

o meiistbr i 1o SR Pio8H RIS 4t igiS o Bver SV to the
St@“skbﬂ%@épl@:ﬁ YSPésie‘-‘n@%anetHdFﬁb REITBE Bdhuthah be SH%E Y& thereby
virus E glycoprotein. 1n another preferred enbodi nent

anreyeut pnireat therH oaShindection. prevented or treated.

et hod! P o Lo Fer GBE b dRyar bR PidaRat it Bgereventing

marahtis@anddi\byr SPEmfectiorPonginenatf of £48Wniain, Ahere the method
present on T cells of the manmal with DC SI GN receptor

pFeRPHEeD RAMRIAIB¢HNG: te dne human RE sifaieRaf amevRy af 8hdC-SIGN

TBIRE: SOfRIEnE T8 sAREIMNAAP Al H biRind BTNV G'SIV to the DC-
SSibGNanetceptdrypresenluJbatdimdhac lwetisliofghefhurt@Mad gimizretd thereby
h DC- SIGN receptor

oPERRt O rebiit T4V el Elagiondn Aot e Srkacimgnt the DC-
PSRERMYBIoSKer cHnbAiGA a 'bﬂfdu%ét&’% u&&ﬁéﬁ; gl \ﬂﬂ%t@%'inycoprotem

aspect the invention provides a preventi

oin anether peferredampodiorent andiwamfmitlooaojﬁuun’rpn is prevented or
sgs%ci fic binding of | CAM3 WD 2004/041299

PEFPI982003/ 005569 10

[033] In a further aspect the invention provides a method of preventing
or treating inflammation in a mammal caused by specific binding of ICAM-3
present on T cells of the mammal with DC-SIGN receptor present on dendritic
cells of the mammal, wherein the method comprises administering to the
mammal an amount of a DC-SIGN modulator sufficient to substantially
modulate the binding of ICAM-3 present on T cells of the mammal with DC-
SIGN receptor present on dendritic cells of the mammal to thereby prevent or
treat inflammation.

[034] In another aspect the invention provides a method of preventing

or treating inflammation in a mammal caused by specific binding of ICAM-3



present on T cells of the manmal with DC SIGN receptor
present on dendritic cells of the mammal, wherein the

woredohodi2zeonpri ses adm nistering to the nmamral PENB2003/005569
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amount of a DC-SIGN bl ocker sufficient to
substantially inhibit the binding of | CAM3 present
on T cells of the mammal w th1®DC-SI GN 5 recept or
present on dendritic cells of the mammal to thereby
ppessent @ Trees of nhé anaminmaln. with BCRSESNT F&kptor present on
enbodi ment the DC- S| GN bl ocker conprises a binding
neeBeitioeels @f tbéﬁga@mﬁlrwae@'rgtfyﬁc@sﬂmdeﬁwpnﬁe%a@mﬂenng to
p t

P U Fiehifal ST ARUTR S ol SRR Blocks: SMEEAFg s Hhandayy inhiv
aﬂt&JMnd)lﬁg ofDICAMS predemtabor T sedilsi of datm rmammal with DC-SIGN

bt tiall di neffecto
iren e Eselt of s sells ehing bieme! & iasabyprorensor treat
AifTRARAIG 1A A pRITEYED b dhehi Bl D@sﬁﬁﬂl BeaRs mgtises a
manmal , wherein at | east one synptom of I sease IS

mbifiding anietyl ehdhei Ben@m tvirug & hglyeoproteig. oin tamether preferred

ef f cule t DC- SI GN receptor of the 15
ﬁ&bﬁ?%mb%tm@m |sa Waé}munt of a DC SI GN bl ocker

suf fi cjoaH F\Cfuﬁhbﬁbbj@bt@ﬂth}é invehtdhtis theusdiordi ng of an

effector nolecule to a DC-SIGN receptor for the

preparat@'bnaf@Puat ed Q6N dﬁowléiﬁénﬁuﬁ@%\’i to substantially

LHRRRADG (R BiRAAE o0l BAERETHhoIplIBTE' § (6 SIGRFRlCeBR for the

sease 1S ned

tbfedaratnbmg)foé Beditements éort @re\rmitanUbe treatirte @@ﬁa@u of a
rec of the rramml to be treated. - an anmount of
@ﬁ)@ﬁf PRI 3 leask pne sWRPtany of the dissesalis nadiated at Teast in

'Dg%@lﬂ ﬁebbﬁ@'irg?of’gr}@teﬁg&%} ROIEEREYD (R B@ué J(J%?T%ptor of the

recept reparation of
fmanpmek/@rinetrgatadtreating a V|raI |nfect|on of a

Tenst 1 AMGSUThoN DRI o5& stisiEnt sbstan Bl dpnivit the
”Birﬂﬁ’l@i &F 49 eﬁE@topﬁ!&@ﬂe & IPCBIGN rddeptordrie bl‘ép‘%?atlon ofa

treated. - an ampbunt of a DC- S| GN bl ocker suffici
t esligeanentt fosl preveingior treaing b iseaseodf a mamﬂnal whereln at

“PsEbe sTRBRH 9 hRgReia T ARt 5% Has Hoblty e binoing of
t treséffergoamvldcile tofhedd CBIGN reteftsraE the dRambieil & be titated.
viral infection is nediated at |least in part by the

bi ndi ny2BfarpaeNtef aDC-HERcmedulairresuffieienb ta subsiantilignnodu-
rp%‘_’f.?FlggE%rgéigégkg(swlef%eto?%Bl'ésafeeﬂv aVBZ8R4NELEERRr for the

preparation of a medicament for preventing or treating a viral infection of a

mammal, wherein the viral infection is mediated at least in part by the binding
of the viral effector molecule to the DC-SIGN receptor of the mammal to be
treated.

- an amount of a DC-SIGN blocker sufficient to substantially inhibit the
binding of a viral effector molecule to a DC-SIGN receptor for the preparation
of a medicament for preventing or treating a viral infectibn of a mammal,
wherein the viral infection is mediated at least in part by the binding of the viral
effector molecule to the DC-SIGN receptor of the mammal to be treated.



- an amount of a DC-SIGN nodul ator sufficient to
substantially nodulate the binding of HHV or SIVto a

w0 @AMy ecept or present on dendritic cells PET/EB2003/005569
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human or a siman for the preparation of a nedi canent
for preventing or treating an HHV or SIV infection of
said human or said siman. 5 #1an anount of a DC- Sl GN
bl ocker sufficient to substantially inhibit the

bi ndi ng a dhdustr obly DC-SIGIE- ShELIaesre Bufiiciept efeRubstantially
dendritic cells of a human _or a siman for the

phegktatei e Bindingradi BBAedt SHrtopaePEnBI@Y Egceptor present on
i 1V, |

LERAEA il 4 SRRl R AR i Rrecsgent fr

t prevehthgot tralatnyg ai ¢ IWooh S Iat iefedtien f sdidnigurnén loEABId3simian.

e < taas B iR WAL S GRGRR o e

dbM@ﬁgObf HV ¢ e fo0a BCISIEN 'rékgedt&f l‘;n%@@ﬁ% bﬁ%érﬂirﬁé'&lls of a
manmal~ caused by specific binding pr esent

ohumaoebn 8 slrmamueforrﬂnmajrepmauom@fsacmed@eemrmfoprmsmntmg or

- f
e S pReiba st TR ot RmBh o Thni bt

the bi ngH nemefint GNVh3DT-SIENE reddulater! beffiefent ®  substantially
mamal with DC-SIGN receptor present on dendritic

celodylaie thedindingedf ICAMtheresentamiti esllsoef @ mammal with DC-

TS RS BG4 PR B S P L PR o ror
oprelentthg sr brbatifginflanmation Htseﬁlﬂ?nﬁrﬁi’dal eammby 8Pecific binding
present on dendritic cells of the manmal .

[ n
pPlelCAMe? peanestionehcelisn of tie maramabwithidet- %&%re%@orapresent
bbﬁ‘ﬁﬁﬂ@n(‘@b iYofd h tnﬁgmﬁ)%wgue virus E glycoprotein. In

anot pre erre nment the mammal is a human.
The pretrraneclirdrdi @DEe8IGNIbletlat sfu:ﬁfrc@rttetoﬁubeb&ﬂmﬁy inhibit the

BpaRo o RoAMyL Rrasst proT tsks &5 e Hamef Wi B SIoN receptor
CorEaant bh RnaAfIB b afatheaanaﬁwﬁ)s?rf%lr% PR of afeditament

| east one pharmaceutically acceptabl e excipient
mMrreravenhm D¢ Seatingriolemmations impreeseamniah edused by specific

BB DL Phroart oR°LIcBlR Sy Tug BELTRERMG RGzSIGN receptor

PpéeHEsn depbalicasiRubf thal maf@ialodhtd prefereedenbodtheMQhe DC-
2004/ 041299 PCT/ | B2003/ 005569
SIGN blocker comprises a binding moiety of the Dengue virus E glycoprotein.
In another preferred embodiment the mammal is a human.
The preferred embodiments listed for the hereabove methods apply to
the uses.
[036] In a further aspect the invention provides a pharmaceutical
composition comprising:
a) A DC-SIGN modulator, and
b) at least one pharmaceutically acceptable excipient;
wherein the DC-SIGN modulator is present in the composition at an
achievable therapeutic concentration.
[037] In another aspect the invention provides a pharmaceutical

composition comprising:



12 c) A DC-SICN bl ocker, and d) at |east one
phar maceutical |l y acceptabl e excipient; wherein the
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achi evabl e therapeutic concentration. 5 [038] In sone
enbodi nents of the pharmaceutical conposition the
DC-SI GN bl ocker is a derivati®2 of a viral effector
nol ecul e. I n one enbodi - nment DC- Sl GN bl ocker

conprigps the HOSIGY Mbictker,of ard Dengue Vi rus
effector nol ecule. In another enbodi nent the Dengue
virus &9f ecebleaghpee gharmaceutisallyaceentablexcipient;

gl ycop LA 410 {4 I r. ' 0 "
phar na%ﬁ@afh]ecgn(gogg(m glr?%%ﬁg 'S %%ﬁ@%k@@ﬁ@s'%‘ at an
aathievdple theltapdiutie cbaceviteatnt he DC- SI GN bl ocker is an

anti bo i]ng_lhude errbodi(ﬁrr%nt s where the antibody is a

monocl tSome, mPodimentsy AL AN ParmacewiR) gamposition the
A i _ e _ D! . y _ _
(R RSy ocki S LRI IR BRGUEE Y flg grbodt
s pemitf DEaSIGN 1Blobkerdsomipeises rtak  bihlagt onoietyl ef 14 Derggue virus

th nti bqdy specifigcally bipds e hinding nojpety of

t RO SOEHIED T anafis etntbdingabife oSy frym phiecie fiolecule
t REDEAYES Vir@d ERgIAOpiSeim et hod of identifying a

DC- Sl nodul ator, wherein the nmethod conprises: a)

det er m{@3% gl atkereembodisnentisngf Yhe phappacedtidgal composition the

PR sttaRbiBkS s Hh 8toh ERHCRIPERR e 5 Reision plocker

Vig ah aetibegy aicludeembolrménts dilidre Thé &inYibbey isfa MRdhEonal anti-
of tinme sufficient to allow bindi ng. teqU| [Tbriumto be
X

r Bagvetne menorional gelikedy isi iymanigedxthenaniiody apesitically binds

t ed Vi{-al - ’ I i pdi g 00i e e

¢ S REOKG et rihlogcrpL SIS 2k ATEb JBi1072,81, 8 STl eeiicaty
bbimdisrthe wiralieffettpr detiecuie;nomiheaaritiboty spesifisaibebinids the ®inding
val ye cul t?l;red cells conprising a

by: i.. i di
DO frﬂél%éﬁgltrﬁ%éc(g‘:’rin.o@ﬂﬂ ing the cultured cells to

a marKk [ - Lo : o
the. pr oo P8 (BN GAect %, MRCfuf Frofdss 4 IndlRo6 o jddhtiying
safDCSIGN modulton wheireidithg neztbod icompriseso be reached;

and ma?ggf‘é/r%?'n]ir%gg g bFé\Cs:g{irlleB %lon0 lr/lgo\(/)a gg %y:

i providing cultured cells comprising a DC-SIGN receptor;

ii. exposing the cultured cells to a marked viral effector
molecule binding moiety for a period of time sufficient to allow binding
equilibrium to be reached; and

iii. determining the extent of binding of the marked viral
effector molecule binding moiety to the cultured cells to thereby determine a
baseline binding value;

b) determining a test substance binding value by:

i. providing cultured cells comprising a DC-SIGN receptor;

ii. exposing the cultured cells to a marked viral effector
molecule binding moiety in the presence of a test substance for a period of

time sulfficient to allow binding equilibrium to be reached; and



13 iii. determning the extent of binding of the
mar ked viral effector nolecule binding noiety to the
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bi ndi ng value; and c) determ ning a test substance

bi ndi ng nodul ati on value for the test 5 substance by
di viding the test substance biddi ng val ue by the
basel i ne binding value, wherein a test substance

bi ndijjg i nhi biti gatet@inifg " 4REESSREANBF Bmd‘ﬁ{?‘éﬁ‘ th@W&rked viral
nodul ati on of binding of the viral effector” nolecul

t effaetosmalpeuledrindingymoietie ta g celtired nedle, toi therabm @@termlne a

B skEtehER AT RES oo bt ndi ng of & viral
ef f ect 0) deteefinirg baesheubdtandd GNdﬁ@ﬁWd@latndrﬂéélLelfﬁr the test

preferred aspect the invention provides a method of
i gebstance py dividingdbetest sybsiaree bingiag ¥alerhethehasgdine binding

8 |ses a) determ ning a baseline binding val ue by:

1 "providing cultured cells conprising a DC SI GN

r ecept whereinia tesk poisstaged bimding inhibétibroedlls rbpraenﬁmged about
[ ef f ect or l.ecul e, bi ndi ng, noi et

p%?/;, dyfAtoncotRNdNg o iW'Eﬂ'r?gﬁeﬁbOf r@élﬁcv &k Elﬁf’%t'(bﬁe”s by
r aqched: sm%@ahéé m‘E‘l?éa??éntﬁ‘étnﬂwt te t?‘é? n&f IQ'd‘%'uBSta‘?\fce that
the marked viral fector i ndi ng nol et
tSUb$tenttallyt moslilates Itbe tlindingr efbg \deﬂ eaffactmr moldade Ito rthe DC-
bgﬂn@gn% ue b) determ ning a test substance binding

§ep " providing cultured cells conprising a

DC- SI Q41¢CRPE Preferidd agIRAE TR Hrbyted LRletfod 8f identi-
a marked viral effector 25 nolecul e binding noiety in

t Aenga dXedeNoblogkere wiheseindhamathed comppisesod of tine
ff to be reached;
agd :F?f&%teﬁrgl}rﬁnﬂm ;Bga%teﬂlqé gglajﬂfv%lpgyygg} ng of the

marked viral ef bfm/icmng goitered|cell® coiphigintPa €10-SIGNtreeeptor;
cultured cells to thereb%adeterm ne a test substance

b| ndithg val ue; af¥PHNE)! e?‘é?“r’i?@n?fﬂ'satq s tmafikgs ¥irrleeffector
d| Vi di ng'ﬂﬁbi‘ﬁpgggﬂ%t‘ggygnzgé (eJPft ﬁﬁ{\?alsﬁgnf)%/rﬁ?ﬁg diow binding
begeilibmemto i negched; ared

fii. determining the extent of binding of the marked viral
effector molecule binding moiety to the cultured cells to thereby determine a
baseline binding value;

b) determining a test substance binding value by:

i. providing cultured cells comprising a DC-SIGN receptor;

i. exposing the cultured cells to a marked viral effector
molecule binding moiety in the presence of a test substance for a period of
time sufficient to allow binding equilibrium to be reached; and

i determining the extent of binding of the marked viral
effector molecule binding moiety to the cultured cells to thereby determine a
test substance binding value; and

c) determining a test substance binding inhibition value for the test
substance by dividing the test substance binding value by the baseline binding

value,
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nol ecule to dendritic cells by the test substance,

i ndi cates that the test substance is a substance that
substantially inhibits the bitdling of a viral effector
nol ecule to the DC- 5 SIGN receptor. [042] The net hod

of i deghifein NG a tBSt Sb@b’stbh@@k%ndjlﬁ%c%ﬁﬂﬁhﬁ%ﬂ!e representing
ments where the cultured cells are he cul tured

c@ma@oat 5% imhibitien| of: bindiag ofi the! vies restector molestilg ¢o idendritic

@ﬁ,ngm i% Uﬁgﬁ%ﬁé&oi@@ét‘éﬁgﬁf tl’@nga gEbB%ﬂgg is a substance

gtfba@@nbgtaﬁmally Irthibitst Ble binding of aheiralasffsstér ittecule to the DC-
i nvention provides an isolated DC SI GN bl ocker

i alplire¢eRIoby t he above nethod of identifying a _
DC- Sl qg 9L°ﬂ’§§ dxhgﬁddf idEn ynﬂg@bééﬁ)@ﬂt?% r‘nﬂ\éﬁf&%%é&?nbodi—

provi des targe subj ec nD ecul e
ameeld weep tesculturad DelShNDG; depicattuteyl eslisasentHPHecells; the

O edeeidppledile Fadphade vielhaeelar enaiRas: medgnespengue
bhﬂ?&‘@ﬁ?ctépﬁhom&s“ﬁ%\ﬁd@gﬁ = q| og)iﬂﬁg[ _cond| tions

whi ch | ow t he DC- Sl to DC SI GN on
t he cel043bxior adeither aspect tize $n@xtioecwrpyides arméatated DC-SIGN

= Bloekes Ly i< Soo e aiabrpliisd  RoSiBhPac.
subj ecfo4ap! pcah@hbpPaspéctithe MmvRhE6H lp'ﬂ@ndéé) a&n@(ﬁoﬁ' &Margeting a
receptor includes enbodi nents where the DC-SI GN

bswﬁ@trmp@cate tO@PB%@&VeSS'ﬁG adoCspIGN peerter by exposing the cell

RSB SRAE, B, PSR G5t onees = suie

sjeztile and edDCeSIIGN blcmhei efthd WHiE&thé@S(pbgur@ds lufnﬂei' vonditions
vivo; and the exaosure occurs in vitra.

DeBich atpvoitecP CritS Brologtasdoing fo ﬂ%&'ﬁ%ﬁﬂlthﬁ cﬁhqxpressmg
gfr?\aemcﬁgi@}\ll Vﬁlélé?ﬁ&r I[tgg%]bvﬁég?%re gﬁ&@%é&ﬁjc é’ctD@%lecule to the cell

[ eXmeSsmg aoD CHIIGM réxepterx- vi vo. DCs infected with
DEN- 1

[ t NA did (5, Ap61 FFU/ | .
Fixed (0450 w76 el of thvoekud atsbibdamolesbita 8¢l igeressing
P8 DEEEN @@p%rtlhclgdé&%mﬂddﬁﬁeﬁ?sm%rbﬁhgﬁ SIGN blocker is an

Intracellul ar DEN proteins were visualized wt

aantibaggNtie DO-3i56M/bieckes $ @amnioBlto@la0liEEHs the subject molecule
is a protein; the subject molecule is an antibody; the subject molecule is

labeled; the exposure occurs in vivo; and the exposure occurs in vitro.

BRIEF DESCRIPTION OF THE DRAWINGS

[046] The invention will be more fully described with reference to the
drawings in which:

[047] Figure 1 depicts DEN-1 virus infection of human DCs ex-vivo.
DCs infected with DEN-1 virus strain FGA/NA did (5 Ap61FFU/cell) were fixed
with 3% PFA in PBS 40 h post-infection and permeabilized with 0.1% Triton
X-100 in PBS. Intracellular DEN proteins were visualized with anti-DEN-1



15 wvirus HVAF by indirect inmmunofluorescence and
nucl ei were stained with Hoechst 33258. DEN

woooum4i20d ect ed DCs (viral antigens) and chr op@ELt/iB2003/005569
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condensati on (apoptotic nuclei) were observed by
fluorescence. Apoptotic DCs are indicated (arrows). 5
[048] Figure 2 depicts apoptotic DNA fragnentation in
DCs infected with DEN-1 virusld Infected DCs were
assayed sinultaneously for the presence of DEN

agfrygens PpAmdi regy i ndindgett | imnﬂmbﬂuormeﬁaé%nd nuclei were
(Miral anti - ensg as _described in the | egend of

1 stained avitraploechsi 33868+ h@E’NJNELIS-Iaf@ﬁﬁF‘ kyiral anfg igens) and

TERBIFAIE oW RSP IEE e S RBEY Byciscone.
oRApbpwilic(Bls @pg iridicated (arrows) [ 049] Fi gure 3 shows that

Anti-DC-SIGN Mab 1810, 2.6 Vi ru
i nf ect [U8]of iqvige deeists m(’@?o"tcoq ér@gi"?ﬁ'ma%& indYes infected

| QHP ﬁﬁsantlgfe% S Mite 1%93@?&9/5’%11&95%%[?/ for the

anti - l\/ab 9D1 ution 1:50 Desprbs et a
Vpresemug;a of BN am@eassby indpegt mdnrecztommwnoﬂuorescence (Viral anti-

Sgpg§ Od%é@,s ab%c? & l?ﬁés I%@ergq ggfﬁét f %{1‘3"@?) %Eﬁtélﬂs tﬁysfhe TUNEL

Vassdy JTUNEDS WEUNElebositied bylls neéreeobserved by fluorescence
|mTunofI uorescence as described in the @Sgend of

1TUNEeL pesitupcels Arerindicatad RIrews)- 4oy (FYqr-high (B) magnifica-
ction are indicated. 20 [050] Figure 4 depicts

F avivirus infections of THP-1 and THP-1/DC- SI GN

cel I s. [0&8]| Eigunéécsthswthiht ARNDC-B1GNsMabr 8 10.R@Abkaks DEN-1

e e N ot PDSGRGs , B Placioh b \ieiéubglby with ant-

FBJ-sebN) My e ﬁ;S(zzong/rAQ Br mtaew eE:tM@a be12 Ndilution 1:50)
presence of viral ens i ndi

(Pesries @irals cKinelegks 6539913@8 |1|993héor2%0|r@gen6ntjbody-treated

ZP?:S fere if@led WtHSER- 15(fs H@PEGARGAMA Iy fiel BiRsence of Mab
HidhR2 A& aViva) antlgemWereNdeVected bthllr]fe(:NmmMN)‘luo(e%)cence as
THP- 1 [ |

{ Hessedd i tnfegenshpl GG HiEbarshiqdes ookt Bes 42 h post-

( hddtRM aréQnarated.nfection (mo.i., nulti- plici ty of
(B) The percentages of infected cell

: ﬂgfegghfﬁrﬂ]))] er%ﬂ depicte Fladvrs infectiopsrofof HP-1 pﬁnd:ZHE -1/DC-

oé:y spec?’% ﬁg@&%@&vﬁoﬂg% ("{ vnrgﬁém| %E’eré{qudld ®
oAP?BHiPFUIéEH),SI\GI\Iv«raBI straifr 12D-204 (50 aEROKFU/cell), or WN virus
strain 1S-98-ST1 (6 AP61FFU/cell) were assayed 40 h post-infection for the
presence of viral antigens by indirect immunofluorescence as described in the
legend of Fig. 1. Viral antigens were visualized with either anti-DEN-1 virus
HMAF (AB a-DEN-1), anti-YF virus HMAF (AB a-YF), or anti-WN virus HMAF
(Ab a-WN). (A) THP-1 cells mock-infected (fop), or infected with flavivirus
(bottom) and infected THP-1/DC cells (bottom) 40 post-infection (m.o.i., multi-
plicity of infection). (B) The percentages of infected cells are indicated.
Values represent the mean of triplicate assays + SD.

[051] Figure 5 shows that Mannan, EDTA and antibody specific DC-
SIGN block DEN-1 virus infection of THP-1/DC/SIGN cells. Prior to infection,

RECTIFIED SHEET (RULE 91) ISA/EP
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BD12.5 (20 pg/m), Mab 1 1310.2.6 (20 pg/m ), EDTA (5
mV), mannan (20 pg/m), or nock-treated (control).
Treated cells were infected WMi6h DEN-1 virus strain
FGA/NA did (5 AP61FFU/ cell) in the presence of

' ERPEMOC/BIGNZ ElsWere l%mtﬁte@ntwm%ﬂhéﬁmtﬁgmg@ﬂu@% 1:50),
i ndi rect i munofl uorescence as described in th

| Mgbri3D 2. 572§ ng/mi)T Miabp B @ 3t & (R Haml), rEBE{\e(a m,MI) |ryangan (20

h - t

B of Fdifhefted @ohiEh*SEed BB WEREREGRY, W DEN-

Diahsl strainuBGAINACdId q8 APSTIFPUcetiglin tied @P@er@ép@ﬁmlg@gts for 2

mut ant form of DC-SIGN. THP-1 A35 cell clone

(hiisp- 1 Misel Sardigensowgie adetestad | by dedisectwimmuppflugrescence  as
riai 5

AR e Tegerbforid. | TS pertontabe: bl infEied T2 A4 h post

bmfectrdxnraaretlndncamdndlalues mesemt the m!@emof tm@tlcatn ads;ays + SD.

| d of Fig. 1..[053] Fi
oo 082 cFire 16 datits DBRKT oMins MEkban et JEP-1 cell clone
'(Qig%kslﬁa rﬁutaFHPcréh (|§f5bb _slawne Wﬂeﬁﬁs kel @Em%' @MP -1/DC-SIGN

I's) vs THP-1 cel
DESmItFSﬁ)meGEd'IW@ DRMER™MIrGS| S[(WFGFHNA qild\(é rﬂF?GmF FU/cell) was

rel ates a nethad of preyventing or treating.a -
el 49 & Arcton, 2ot Vi ristte, ot STl duliens tindirect
dingraaf6flicre8Bshcd #fldesdrideidntthé e oftm the binding

of an effector nolecule to a DC GNrec tor of 20

the nalé®dl Figure % depictsl theheomparative' BeMpii SFN-2, DEN-3and
S

Spoofeer vl et %?J*";%Q‘;?EWOW%%S%“ § st (THP/DC-

bSrGiNnr@IlQ)’vshHPef telts. or m)l ecule to the DC SI GN

receptor to bé( at the di sease.

[055] " ManmeRETALERRESCR. AF THEJNVENMTIONor s to

any animal 25 cl aSSIfI ed W|th| n the class mamal i a.

Nonl i m ting_exanples of manmmals include: humans and

si i ank}94peThigninwention seletesato @ogethachod preventings or dieating a

858 Bt Ehnah i ARLEASeadt i Ainfichia 05 R0 ihediate
batleast inglarelsy thel Isipdingtf, anaeftbomt idbldeufd @l ®DC-SIGN receptor of
referably human. 30 [056] As used herein a

Qﬂ‘leséh%!’@ma?stoah? t&ﬁtﬁ%{ oJP@ameé'é(Pf&qqnb‘?f igge gdministering to the
mammal an amount of a DC-SIGN blocker sufficient to substantially inhibit the

binding of the effector molecule to the DC-SIGN receptor to thereby prevent or
treat the disease.

[055] “Mammal” for purposes of the invention refers to any animal
classified within the class mammalia. Nonlimiting examples of mammals
include: humans and simians; pet animals, such as dogs, cats, ferrets, and
guinea pigs; farm animals, such as pigs, cows, horses, sheep, goats, and
llamas; and zoo animals, such as bears, zebras, elephants, and water buffalo.
The mammal is preferably human.

[056] As used herein a “disease” is any pathological condition of a

mammal, which results, for example, from infection, genetic defect, or expo-
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environ- nment. The nethods and conposi- tions of the

invention are useful for preventing or treating

di seases that are characterif¥add in that at |east one
synptom of the disease is nediated at |least in part

byuitehto ki sdbstanoé ianthef émdicdr- kAt ul Thé ometiddCail Gdmposi-
rec r present 5 on ceIIs such as dendritic cells or
fé‘gpg &%Y%B'HH@@ eiefulhtor RiAv@Mting ep&eating diseasssdbat are

of:hé‘éﬁfe,rfib?%?ﬁét étqé}fzé{%e"é rﬁ;{)tﬁg?f)?ﬁwté Beadd %Oﬁ%ﬂ[%séd at least

exanpl es of viral ectlo can e freate
t imeparé bij dlole |bmanglngan effeator moiéadeito me)DCaStGNHeceptor present

[057] ,In_t G\
LR sapigh @5 Ssodie ST or RILeoTPb duPeTDtages of dhe ' hammal
gSpechg@iaﬁ\B%’sorof DSach @R dsd8s fidilgs viral |Rféﬁt|6ﬂnn At specific

, and/ or a honol ogue of DC- SI GN
Dexanpier. of riral indectisicisithat ¢an he tepated\by the mai@mi iseDengue virus

t . situations in which use of one or
E’Z&g(ﬁ%%ﬁuﬁﬁg‘;e forms of DC-SIGN receptor is

prefer@yrg B trevesse BEﬁ@meaémeeﬁGNfre&apﬂolr" tdﬂer"s"%rﬂ!rtcally to

wi | reco(%nl ze that human DC-SI GN protein 15 can

obCasHel [@esriibrhin Sulitices al. Fdr9989<@mﬁlv@ DeoiteNRddesgibed in
oEPal Tar dng élf'ﬁﬁ)ﬂ‘ %ﬁhi&'%ﬁfﬁ‘orﬂs %’hbtdfcl%é b@&#b&h @. R. One

rom an VI'VO source

oof skill irf tredart IWJIIT‘rE&T(DghiZthhbt these maebe soate atuahmarin whlch use
e culture from hunman

i ﬂgf»é Hrihégtﬁesrpcﬁég%?é meet PESfeN recahon 15 00mBPE or even
SR S GHE BN SKAPImIHE oY i ge&rg'n‘?ié)myt %ﬁarggcas |GN protein

system using either cultured dendritic ce
ocam bsumbtahiied ﬂn@hemehxogous:esceﬂ-‘d)r eygqmples hurnemsDOESlGN can be

* e 5 AR R T PETCh 8. teRBrdiatpiai n vivo source,
reu@ﬁ @s ﬁlsvmaﬁnmb@gues p@hﬂéd ffktimfb@% féllt%\'sbﬁﬁ%méﬂch S9human
of skill in the art recogni ze that such proteins

ndgnmth erllst priodgged rin &ﬁwepuﬁur@uﬁm@r hynagidemnsiriéia tcell precursor

U, JOESFiB oty REIRey bl i 2l GRLUPRRE Fecombinant
psysnems usm@oedr@n/canmneﬂqﬁfmme @bﬂ@@ldllgostforia siiadlehé®@rologous
bact eri ophage library. [059] Dendrjtic ceIIs are a

dP‘%‘bWQé ﬁ'é‘ﬂhﬁ& QP ToRr 'ﬂ%lffpﬁ@'iwr @aptegnagwﬁm g E. el |
types ( ce’1 {F\Sel %%3?" rg%r%gﬁ%'ﬂsﬁﬁ 2 6@%12#\?{%cgeptor” refers

Dendr i ant 1 geh-pres
ctal hsntdlmgum‘ of @ bumiay DEPSIGN raneptg;ensOne afhekill in the art will
p%cogmzeatlr'sat such proteins may be identified in any of a number of different
ways. These include expression cloning, polymerase chain reaction using
degenerate oligonucleotide primers, and low stringency screening of a
bacterial or bacteriophage library.

[059] Dendritic cells are a diverse population of morphologically similar
cell types found in lymphoid or non-lymphoid tissues. Dendritic cells function
as antigen-presenting cells that efficiently capture antigens in the peripheral
tissues and process them to form MHC-peptide complexes. Dendritic cells

are also involved in the early activation of non-MHC-restricted y5 and CDI-



ti ssues and process themto form MHC- pepti de
conpl exes. Dendritic cells are also involved in the
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2004/ 041299 PCT/1B2003/ 005569 18 restricted T cells
speci fic for various nycobacterial glycolipids,

i ncluding CAM (Kaufmann, 20018 and Moody, et al.

2000). After antigen uptake, these immture dendritic

C pddtiictad dridefts téb@clﬂ&' fodevarionacCi mycétﬁad!élﬁﬁlagﬁycfdl@mst héhcluding
perlphery to the T cell areas of the secon

dau majuhgooﬂ)eam Mppey,setcay 12908 n After %mtgege;make these

I
RSB L PURGE ES BRSO BB AR o o
t periphegrgrtohihst T- celloatwg of the ye@mfmirwyrhb/hﬁ)d orgaese Dendritic

M—g tide cqonple re formed intracellularly but
14, Fonvar @ﬂygn%?ss rom dereigh ealls gndd gk mkECGTEaRISMS into
t BRyrt %%dfi%za@strga't 9418980004 tBNH gﬁ?_ (gldctélﬁs %F%Hé major histo-

receptors I'n addition
f oommpaiihty demglext (MHED! | These rMH@spepﬂm‘w coh’rpéexes are formed

;%?@fcém%mm%?gt@*' %&t’ r@%e qu%{sg]ol R} i té/mgrane where
MRy S l@%@d@%?j %hflgén-%éélﬁc T BelP YIRS (qt,:@)el IhSaddition

expressi ng receptor. Endothelial cells ‘are
ato Eﬁaﬂma@dotormhoe, denghitissesliscany- sitanany pthgrdenttiabes which

OBy e ' gbREa il oORRERS i VSR BER2000E , as

the bl oY) OAIvéolml’r’ﬁabrolpﬁéggﬁ @wd dehdritictdells arb)éxamples of cells
culturing dendritic ce precursor cells unde

apprepFingt @ RN &eeeptome Fadpthediat sells @f@@m ggample of cells

c @n;?cyt es prepared according to Exanple
8&% Eéﬂ}éﬁ fector nolecule" is any nol ecul e

t hat siﬁ)@d] i f Ooel dfyskill irdthet art wlihapbfécﬁt@NhBEdeptiﬂJUic cells may be
resent fon cell.s of a mamal a\s the dendritic

e B TOmean, I WP AOURGEH b e S0 @nRBMMalg Or grown in
tva%egg R g%rﬁ‘intléydﬂﬂ}:_@@chf%g dg?s % ?'a}g)‘?gpﬁgtérbo?mdltlons

di sea of t

nDesdiitice scedlr @remg'aodscqﬁsemhmeormonowes piepardd nacdooding to
E §¥F ? on 25 cells of a mammal and t hereby

f 587 Pt te t he entry of the virus into a cell of the

nmanmal [06P) ARSefevloe folbbdeels &6y ﬁfolé@llé%bt%pé’dﬁ:ally binds to
| i gands present on viruses the ‘effector nol ecul es Can

btiner BCePIGN regeplor nrpsent @i cels of antlagyopkssuch as the dendritic

¢ )
CHAEbE o8y RFoRhald 08P A, 850 3Reting tifates o

t POttt iscassdciatedr witlerd diveascel dfstratdhamenal. Examples of
effector molecules are ligands present on viruses that bind to receptors on

cells of a mammal and thereby facilitate the entry of the virus into a cell of the
mammal. In cases where the effector molecules are ligands present on
viruses the effector molecules can be referred to as “viral effector molecules.”
Examples of this type of ligand include gp120 of HIV and glycoprotein E of
Dengue virus, which bind with the DC-SIGN receptor present on cells such as
dendritic cells or alveolar macrophages of a human to facilitate, in the case of
Dengue virus, virus entry into DC-SIGN expressing cells. Dengue virus E

glycoprotein is thus a “Dengue virus effector molecule.” Other types of



30 dendritic cells or alveol ar macrophages of a human
to facilitate, in the case of Dengue virus, virus
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gl ycoprotein is thus a "Dengue virus effector
nol ecul e.” OQther types of WO 2004/ 041299
PCT/ 1 B2003/ 005569 19 effectot9 nol ecul es are |igands

that are endogenous to the mammal. This type of
| éfedtdr imeleudles bBas Niganganthitt hat ernaogeu@@btmtﬂre mammal.
surface of other cells of the mammal and sol ub

| Tigrivee ofligand ingludse hah oandsithad afeheoueqm Hteewrm@r of other
f t
SORC P ALY SO0 R 30 e iocaizep o e

nextrdostitkar lspaC@bf arpearumﬁaaﬁsuea)r dueulahagtseétemﬁcalhnpt om

is cau aif Jeast in part |nd| an

bi 1 ootOB3) o bEplortDistally pRnelaNed SEUHIASnrokite Giease to
the tr@%ﬂeqf ! A'?n&ﬁbhﬁs@ads@@ at'@éﬁmﬁ t?ﬁth‘értﬁﬁai‘?@ difarReffector

nodul at1 on reduction or an iIncr ase
bimotdoute db ﬂbe%ﬁe@t\lorremntemuresem onethecdsnd]mc cells of the
e red ction i

t
Reihel 1 B 68alal Fig ot flOE Jarelieteh ' foat indse) in the
PHiIRHRIG" Bf tiRsTiee iR hoRiculd €0 ithe EDELSIGN ReceoPlcalisés a deter-
no | onger present or is prevented fromoccurring

f minable fedudtienrie dbe ocewrrence pesevertly of tha symetams echeth. In a

Breltod ehboblfiam e hEnleRRL e sy FdlortBkBesgt or s
1preventedt fePompscesieing muomhg ﬂ\esu;dmﬂen tim¢hel Birdling ofthe effector
cells or the alvealar macro- phages of the manmal to

pofgcals tthefDGRIPNIeRaPHY- i s not conpetitively
i nhi bi b [« . L Lo
'(2_ Ig '[‘Oﬁg! a)i(n te'?f%gﬁfr‘?ﬁ&%?@e% sH{a;t% Qéﬁ%%llggp‘ﬁgg % the DC-SIGN

calt seru but
argceptutti mesémot a@cﬁllmt(oen as thd dEpdfiti@ .cé)ls ammdther alveolar macro-

Coagaseol ope ipRERIed et epd i sta PiosiadS Bk fupetitvely
Diahiplitety Hﬁﬁ%ﬁfr@éelﬂ’f@§?ﬁﬁre%e§ PholEcRES e @S fobrf calf serum) but is

dendritic cel or the alveolar nmacr ages of

nighitatedt by bletlbqtit%ﬁ tal DG-SileNg@eg. v/ it BdS. Zig)gjaIWOp radtiénonal effector
The nding of E glycoprotein present on the surface
E%CHZﬁJe virus to DC-SIGN is not inhibited by 0.2%

bOVI ne[oeeLuam 2ixBHPIE o ansdffadior Mofecgler at 3pe@idc5uy Bihds to the
However inding is inhibited by either antibody

sBECPIGN reesnior BTQ§Qné§ns¢ﬂ9§n§UChna$U®¢%%drﬂ'%@ﬁiISSOF e alveolar
S:‘?\'aBFHpEngE '2)?31 @gﬁﬁﬁelttg bd'fedted g \%Elgﬁ)r‘:f'ﬁé: @gg@gggf&em. The

nmedra as s
[ Bi6GingfeE glycalordtein preiskat an thevsuiface pf Eengle vitugtto DC-SIGN

t'lger%at lramlrsfl% gé by 82& bovine serum albumin as shown in Figures 3 and 5.
However, binding is inhibited by either antibody specific to DC-SIGN as shown
in Figures 3 and 5, or soluble mannan added to the media as shown in Figure
5, or EDTA added to the media as shown in Figure 5.

[066] One of skill in the art will appreciate that these assays may be
used to identify other effector molecules that specifically bind to the DC-SIGN
receptor present on cells such as dendritic cells of a mammal to be treated. It
will also be clear to one of skill in the art that other equivalent assays may be

substituted for those specifically disclosed in the Examples.
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treated. It will also be clear to one of skill in the
art that other equival ent assays may be substituted
for those specifically disclo2@d in the Exanples. WO
2004/ 041299 PCT/ 1 B2003/ 005569 20 [067] Once an

ef f ect pe7MoDeeel € & knewector spericliecial kRnowai fdﬁspécﬁ’flcally bind
the DC-SI GN receptor the bjindi ng of the effecto
¢

s Bepe- $t53|ﬂ>ce@r@\r berpingiagratthe edgcios neelaple 1gPC-SIGN can
t ﬁg f}ege[}%q td Sinfs uc bISIHng'iﬂ%,r ﬁgs\@ﬂgg}ofn%?stpéd %ﬁ/ Sne bf'skill in the

r agahdf suble bimtbdglhsatspenmcofInbimsjreg;ardStth‘/mbdulatlon of binding

d| SC d ti,on.can include. "jnhibitign"

i divenesed | BatyiBugh andns e RhRION e “Ephanpement.
regul atdgsy- Mbdulﬁﬁér\’dﬁéahg%é‘%t @f re UTQMS‘Q.”G includes the act of
variations of a property of a nolecu I the cont ext

ofndusingovariations df ravpropiesty, of ammluecaxke oﬂlﬁ the: anstexhof Hva present

of ulatin nd.var i ndin ef f ect N~
Bl maaiiy el el a8t ofipGlRfiad ene iRk he binding of
seffeétor Insletines tolBeirnfdiceptorer EIBanequlbtioslimgy sefvd @ either
I npose other requlatory controls. [069] In the cont ext

omwtnbobe@wqe hipdiagt piote impeseRtheniggulstony Gamtieds.
h ” .
o o P T P ool 6, Wl Pre B B Mo PLRRRIRNT o pinaing

t means! anhedudtionrin ahe totat anguot of teefeefdrenblel:ulﬁntlhec blrﬁds to DC-
' a DC-SI GN blocker, A'

B3R ver ity berch ol Whe: STARoN G BYTCNG PhING, effector molecule
| gL BhibYed Bl‘d@/ﬁilﬁ%ﬁo @SE’%N??PEM@CKOF @%I%‘N"b‘fb%r is any

a concentration at oor ol ecur e

spwtedule dhatysubistardially indibigl B bindimgaofpa gi\emremactor molecule at
nbodi t,, th - k d

A sED T eion SCpBEhnEa e OISR spesifedly Hfus RRPC-SIGN.

pfrﬁfaerp"rél‘érr%@b@ﬁ'ltﬁﬁﬂﬁentt hae DECSEIBNDbReker udegdis a %)noclonal

rises a binding noiety of the Dengue virus E
gay yothwit rsperifizally bimdshiaCediéiNxtinainather presersed embodiment

| IR BN AT FEBR confrsebor RBInd TRy REmMEFefRoe yirus £

cobigeipver a fixed period of tine. Enhancenent of
bi ndi ng _of the effector nolecule is achieved

pr ovi d[H§] alrobegianiexd idhe resent: "D@T'QPG\IGQBa'é?ﬁfHﬂ'&@Pf binding
RS SRR R S o AR ot ins t o
cSt@Nno‘vertacflxedt peviod: bf tiree. e fErdeince menit exf Wirding of the effector
S RTadiS 35! Yehildd'Shy Srodiding S DC-SIGN enhancer. A “DC-SIGN
enhancer” is any molecule that substantially enhances the binding of a given
effector molecule at a concentration at which the effector molecule specifically
binds to DC-SIGN.

[071] A “binding moiety” is that portion of a molecule that substantially
retains the ability to bind to a second molecule when other portions of the
molecule are removed or modified or when the binding moiety is placed into a
heterologous context. For example, in the case of an effector molecule as

defined herein, a binding moiety of the effector molecule can be defined. A
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nol ecul e are renoved or nodified or when the binding
noiety is placed into a heterol ogous context. For
exanpl e, in the case of an ef2®ctor nolecul e as
defined herein, a binding noiety of the effector

Bing %&ég/ Bﬁ Heleifeedr mMoMD 2Q¢/ B84#HA9%ortion of the effector
PCT/ 1 B2003/ 005569 21 bi ndi ng noi et%f of an ef fect or :

nlcecule that suhstentialiy retagns the ahiityefor kit dp DavtleNimbren other

t r ' t

PBiae AR Akl S b0 DR ch Sy ar e incing miety

r gplaedd antona mdtereibgmmwtt&neith elrbthiglicogtext) “etjbstanﬂally retains”
pl aced into a heteraol o%ous context. In_this context

" sabbelingd qy P@?é-"rfr%( baseshon dheispesifia PEgPesties 6f the binding

S g specific properties of the binding
h{d%ty*ﬂiﬁraétl Fout ought [072] "Substantially inhibit"

nmeans {72t Bulistantiz§ Iahibit] ineans yreatee dizar 80Yhiahibetisn, greater
R0 P el a8k i Br BB B pos i
tfién. prlﬁfaeBFefér'i‘é‘@ EnhsUHiRBAL bf BRYpRisemht W/enilgn'd%'ub 9P Binding

is obtained. [073] "Inhibition" Is nmeasured by
ciovimstiomip obteinedt ent of effector nolecul e bindi ng to
r with,t

DC- Sl resence of a S| GN bl.ock

ot ont 10731 o 1R RIS B Beburtel T hgearife B chieft tdleetrector
ahffdtife Bindindo BICNIGKIiAakepreddive 6t &4 DESIGK! l@leké}f with the
binding in the presence of the DC-SIGN bl ocker

c@ntpat efieffectonmalecde binding to BGr§IGN inHee mén@é ohp DC-SIGN
ﬁ)cg% ﬁ;ﬁ@rﬁic{)ﬁ*&t?h%f &R&H ‘?r‘?ir?é e@ggce Epﬁ\eoﬁb‘@@r\é blocker

rop O {1 ona 1 ONn
aﬁmuphreu‘ td thedextgnt Sbblr@wagrm the abserideoofotheODC-SING blocker is

ﬁ\%@aég Srmintsht o PeEent NokHRmis- NeBiibe ProRORIRBS! reduction in
Bbﬁfiof Aainl OerPfex%\Hﬁﬂé‘pé’rétfb c"i\‘rb j 'Fé’?r\é'ngt%: asgg‘g;ereduction

y manl%est | east one sy
Slmcﬂnndlmgl ndi vi dual includes an i nd| VI dual who is

diagno a havi ~KNo di se /5], The term . .

"o oveRtH “The &5 el “ERAng QuRRRmerd s the @liministra-
aflon BF Hdrapy eaRlindiliauaPyhe Rirdaly ANed & Ate85t one symptom of
preventative basis to an 25 individual who

nay
uatdisease.y Jushupnendivisiugl dacledepan individuad wan iy eliagnosed as
e needl ng preventative neasures).
g R it Ry ©

[075] The term prevent," “preventing” and “prevent” refers to the
administration of therapy on a prophylactic or preventative basis to an
individual who may ultimately acquire the disease but who has not yet done so
(i.e., those needing preventative measures). Such individuals may be
identified on the basis of risk factors that are known to correlate with the
subsequent occurrence of the disease.

[076] The term “therapeutic benefit” refers to an improvement of at
least one symptom of a disease, a slowing of the progression of a disease, as
manifested by a slowing in the increase in severity of at least one symptom of

a disease, or a cessation in the progression of at least one symptom of a
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to correlate with the subsequent occurrence of the
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to an inprovenent of at 30 |east one synptom of a

di sease, a slowi ng of the progression of a disease, as
mani fested by a slowing in th&2increase in severity of
at | east one synptom of a disease, or a cessation in

t dizepsogr Thei therageutic bemefit isnedstgrmine Bf cemp@ring a symptom
2004/ 041299 PCT/1B2003/ 005569 22 di sease. . The
t REASinaasebalerecand after abileSieNloskerds agministerad.

synpto f LSEa .

o ockel0 73 TBRTRRETARUARIP 695, 80} EuBodhum i oo made by

reﬁgrmchmqauay kaotvnbauythehatt. caSuMla’adBtimx;dleanare obtained by
i es

t echni gue in.t e t.pi i table antlb
o FRERREG & Ra%: ARimalwih renldes CammEING: 4ihohéppPHian of the
PJF?éﬂ Srofsin a'éunt@blé‘hcb&%‘rﬂwﬁﬁls%clhﬂ@ rﬁcﬂf&eﬁ‘atpél@e%' goat hamster,

abl e host animal s include nouse, rat sheep,
heahdtiteiefc. Thebbrigin ef the mloéelonmmumgrentmeyme)muse human, rat,

YR80 o o SGelRaE Such ¥ Athadiéla or VIR &l 1Renst animal wil
Eéher%ny wela wiffierentapeeledl thin Bite AnsiuhbgerNneé. gS Ré&aBprotein used
an the inmmunogen, e.g. human protein used 10 to

|fﬁmm\m§@lzmrﬁl@e gicc. [078] The inmunogen may conprise
the CORRiGE! $p8" Sfihogdh MAFIEBRERENACERIBIIN Protein, or

t her eof. e erre noge conprise a

ofragments ahtadesivatiees therevki ﬁ’sefewbdnmmuhma@gbrrseecbrdpﬁse all or a
contain the _post-translation nodifications, such

gP?Eogf/looﬂq S theosupies PSR iwheres theseg desiges efoMtain the
h { C a

oPooRaTAP TRoARLAbrs) (e Sl Maid/ERARIT6R the native

etq’ge‘smbm‘”mmm'«mm@éngebmrlsmgtge extracelhilandamain are produced

gﬁﬁgﬁgﬁﬁﬁéﬁ@w Wnl[ %»%ne“ " f:%ggée%g})o[ghgﬁ Ionengenes using

peberioAkl ?éEdrﬁ@iﬂbﬁ@ méth&dd,| |§§Ibt|§h%m3tun?c9r cell culture super-
i mruni zation of the host animal with the target

phatasis, ethhere t he target protein will preferably be

"% ool Kt rePEstcmilo Ry B eds, S ARY en s

cimmlAizatibar gfethedhekeianimall Wbt target pestent wHéR the target
thereof. To increase the inmune response of the host

aRratein, wil peeferati Pegn substantially myedormi srBPUSinG legs than about
SOV T AR RE00 GRBNES oLl W protin.
fragments or derivatives thereof. To increase the immune response of the host
animal, the target protein may be combined with an adjuvant, where suitable
adjuvants include alum, dextran, sulfate, large polymeric anions, oil & water
emulsions, e.g. Freund’s adjuvant, Freund’'s complete adjuvant, and the like.
The target protein may also be conjugated to synthetic carrier proteins or
synthetic antigens. A variety of hosts may be immunized to produce the poly-
clonal antibodies. Such hosts include rabbits, guinea pigs, rodents, e.g. mice,
rats, sheep, goats, and the like. The target protein is administered to the host,
usually intradermally, with an initial dosage followed by one or more, usually at

least two, additional booster dosages. Following immunization, the blood from
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adjuvant, and the like. The target protein may al so
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synthetic antigens. A variety of hosts may be

i mmuni zed to produce the poly- clonal antibodies. Such
hosts include rabbits, guinea2igs, rodents, e.g.

mce, 30 rats, sheep, goats, and the |like. The target

pitiod &bst witl el ooliectéd;rfetfowed tige depstratiovsofalthy serum from the
[ dosage followed b

intradermal Ly, with an initial one
oDl @ells Thia Jo aprestahan o, S BRUFeTTbsTEY Do further
d ol &AM j ' i t . f . .
SRR eI ob ) K THBEAE, Sgh i dih@Bfliuid I Ractionation,
c ORAR chrhmatographydabg thepke.ati on of the serum from

the bl s, The lg.present in the,resul tant .
antt sel S bdprsiione] ¢ heMEREET |ashac LESGHEERG Eowonventionsl
Mg dHfigLesS USBnaRalIgMARNS plaeS ahtl/dr@abh Htrles BT an [AMEnized host
chr omat ogr aphy, and the like. 5 [080] Mnocl onal

aRnirpaldprevidgra spuguekplasnacesiisent he Miasma selisiage gwmortalized

F%n%glé\lz)é )c({viwg@%l%grjunaf%fsa{&%rgp%é( %&&%5 %gﬁé. pﬁ:g%t%e supernatant

priov urce

C @lohs indWidudll mdoarls B streenadrasing! stasdardotechnigues to identify
with nmyel oma cells to produce hybridoma cells. Culture

s HiRsenBRoAHEInGs aRiRadies Withube dsaedneefiqly. sevitakie@nimals for
oPrSuctbA U itBpaeR oIR8 human BrdkiRifiluge mouse, rat,

Shatrshére edmi HEd saiferantipodiiscagainstod mouase [ppoi@in, the animal will

anti bodies to the human protein.include nouse, rat, "
nraseny 5 & hams o auates biob Gt Syl e BRDAUY GEY be puried
PFRhe! the 1Bri@dmBERIceM Sliped@Rfnig! by fRitds hadwt ‘Hlyz conventional
gui nea pig, rabbit, etc. The anti body may be purified

f teghniqueshgly. iaffinity dwbmategrephuusingproteimsciarding touthd subject

by  convent i | 15 techni ques.., e.q.. affinit

CERIPERPLBRTo abntsiRR: ERRa. Bisfaindh SeBhamsesels ect

i nvent [081] bTHBGMIBOEP rhals Be WbGuSEHPAS bt sindle WHIN) ifstead of the
sepharose, etc. [081] The anti body nmay be produced as
angrmgl multimenic sirweltesd Séigle sbainmatiagdien pte deseribed in Jost et

8L TRBAF L7 268 20773 b b5 SO S R blooding the
Diérislslg regionof ¢ne hdawmg chdia add thavashble regwnosf thé lightchain are

ARGaten GGe cwaker eneptligr Ableashehgund FBInS askyef amall heutral

e Sl | ¢ J . reludi ‘
SPrIe 2t BE0BEE) B Alor SBAE, el B by s
f fidiom allowswvsassesdip| of af fundtionat ivaniables aegiabl ¢hategetains the

g?stﬁ?iﬁgfyaé{?ﬂs p%ﬁy_o?ﬂ% i)}cigi;i%iafé/nt%r(]) y.a ffinity of the

[082] Also provided are “artificial” antibodies, e.g., antibodies and anti-
body fragments produced and selected in vitro. In some embodiments, such
antibodies are displayed on the surface of a bacteriophage or other viral
particle. In many embodiments, such artificial antibodies are present as fusion
proteins with a viral or bacteriophage structural protein, including, but not
limited to, M13 gene Ill protein. Methods of producing such artificial anti-
bodies are well known in the art. See, e.g., U.S. Patent Nos. 5,516,637,
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e.g., antibodies and anti- body fragnments produced and

waedgoirddin vitro. I n sone enbodi ments, such PCT/IB2003/005569

10

15

20

25

30

anti bodi es are displayed on the surface of a

bact eri ophage or other viral particle. In many

enbodi ments, such artificial 2#4tibodies are present as
fusion proteins with a viral or bacteriophage

SBI283A0%! BIEBHSETIV; | BEHETWEE), HUb8IHIB; 301034'84 Bl579,698; and
ene |11 proteln Met hods of produ0|ng such

aPt849.0331 anti- bodies are well known in the art.

pet | ), BEnbPvE sd Opanybaf. Fail indBhcr O ie0 0GR, it is
ey @Siée&e“?i‘ﬁ?'?’ﬁbi‘?‘?w ‘“mg“é’???ﬁﬁ“mm“”%sp"”se
e&

hahaeciplent agarist e Bigekingadeat Wikes epHalhadecrgane dhe period of
Ofmfé“%a"lnﬁw'ebgf%c Al 'éﬁ&ﬂ@ere?fém oP h%@n%%@@'é’htﬁﬂdles are

agal nst the g agent w potentially rease
t keownrin dole @irt. t The rmhmmzedaanhlemdgpmaysbeatheaptodmt of an animal

ABVIRGH S ReART JWna P aleiTine coneiapf Shglen BFtes (see for

apkample hﬂéﬂnagoﬁélmaﬁm@phwmslwwggmmvl aid WO 90/04036).
constant re enes (see for exanple International

Padternatixglyl ywb igigrasionay heenginezogd bygzsgombimant DNA

ALéc%re‘@f ?%%UP%“@%Q&%%HMH% emf qﬁlgggyggr%alns and/or the

Sfrbmev&orke dchﬁaiﬁlextﬁ}cheCl-BorréBﬁwﬁhr@mluh‘%n aRghénce (see
t he frarrevvork domain with the correspondi ng human

sWRSRER2T19e WD 92/ 02190). [084] The use of I g cDNA

}‘ o o4 U‘?h %gﬁ{f |§ Eﬁp}?/é K6 ﬁ&dﬂyg@ggl}g?%g'ck{ﬁxargm%ﬂﬁéglobunn

SQeBdeS@s aqnm(nmsﬁ)e ait (Liometnal .(198B) BIZA.S @Rt\WS%and (1987)

j&—{%ﬁg—;r%%% Iﬂﬂ?@gugglsg her ceI l SB?n'a”%r other cell

o] at ed
| BrRIRHg %yantf%d9'éﬁh'lf§e§‘3{otbfoéﬁ% @@Nw&waaﬂ&\%fnnterest may

reaction using specif primers (U S. Patent
4besanpkfiechby theasﬁymezase thalerneactlwltwngaspe@flarwmne;rs (U.S.

T Reydios A ESHTIE A & e a0 MR, &ridneis made and

r séeeRe@ftotibslatntidd Sdudricet bEMtéresed The HNPRSeqHEeadhcoding
regi on_  sequences. The sequences of human constant

rﬂ’lﬁ yadaklenegionagf fe aatab@riy ish theib itsesk toahumanoeanstant region

SERIFORES oSl SRR odBhE 8 Sks e foun
ameKabamleﬂ §l. enefi1)) Selogeehcesrof Proteins of Immunological Interest, N.I.H.

publication no. 91-3242. Human C region genes are readily available from

known clones. The choice of isotype will be guided by the desired effector
functions, such as complement fixation, or activity in antibody-dependent
cellular cytotoxicity. Preferred isotypes are IgG1, IgG3 and IgG4. Either of
the human light chain constant regions, kappa or lambda, may be used. The
chimeric, humanized antibody is then expressed by conventional methods.
[085] In yet other embodiments, the antibodies may be fully human
antibodies. For example, xenogeneic antibodies which are identical to human
antibodies may be employed. By xenogenic human antibodies is meant anti-
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cytotoxicity. Preferred isotypes are 1gGl, 1gG3 and

lg&A. Either of the human |ight chain constant

regi ons, kappa or |anbda, maye used. The chineric,
humani zed anti body is then expressed by conventi onal
rmidmmatiﬁ}e[tﬁé&]arﬂmhaehumdrer aetibodiesenes théyhere fully human
ant j bodi es ant i bodi es, For

@{5 dies, Mﬂﬁ&éﬁ%@t@na tﬂﬁay &¥e BPEHCes disingAt henshuman host
ha&Heehash l%?lCEWerb@nggFéqu}Se& nggﬁﬂgﬁedr‘\'tlﬁomégagee e.g.

ant | bogl es IS neant "ant 004/
PET 9&@@@3800&9% 24893pant $6O19%45304 % tha disclomiresisf which are

uman .ant i %F e. they are fully human
?'Bdﬂ?%@or ﬁﬁ)yéﬁﬁeéﬁ??%n that they are produced
usi ng [68EPNARIBGRY Raghentd) stichass RENFEBE Iaﬁal F¥b b may be

engi neered to express human anti bodies.  Seé e.
geeBaes3 by \eleagagel o9 Ihanintawd POteB0£0g. bhepr@tweogur@@mncal

Rkl A3Vt anriREQERR64IE B el ghel S ERY xapple, a
rmméﬁc genepericedinyy a poesornoe tidf FLdie), frdghéntoweull include DNA
prot ease or chem cal cl eavage. Alternativel

asegpene%@ : @Ncoaing ke deidi premainEande Ritdst £egian o thes il cohain,

d
e aT60 P aRalHh L Rad}S iR thd Tnb AL cEle,
hi nge [080] dboredenshs sdqubaces offkblénn/vtdd brggmns may be used to
R Pl TRl 528 G202 o MEpdfe L5 6 psticon stes
Q) §1eS ) TRYioRefor skPbsbGuerternika eoéﬂ V g?drﬁgé%;rﬂ@ﬁtsff&f human C

use as pri rs to 1 ntroduce uSef ul trictTon sites
|rag|ontmmwteg|(‘oreg|m c@h&ﬁseambatmbdnﬁadgy sie direatexd mutagene-

{ t C.15 t
35t o EPLTRY Stp ALY PEReBRIT RPN Tnd: HEraigh SSauence.
pl ace [@88]e$>(dr6§9|@rﬁ1 vetloes ahclhbé m@ﬁh@&ouétr@ﬂﬁjsféso'YAms EBV
t he hunman seqguence. g088 pression vectors i ncl ude

slesyaf opaolscp@es,oaw e gke Y/xwonmeab VEGlen iegngdiat encodes a

WAl Gmpfatg SANREN B V!, in BT, SPRERR, with

oRalP conple nnunog

mx;w@mdme restribtior? Sitexpergineemideso gt ahg MHbor YL tseguence can be
i neered éo t hat any VH or VL sequence can be easijl

|e@§8Yt'8§e'3ﬁ Axpreapeessed; n lguguck e '8, 5§|BF'PG| meually occurs
YRIREEN él‘?% %Pﬁ@e dBﬁél‘Aﬁ@htmﬁ iASLMES qugf&h aSHd ﬁ1é Qplk@eacceptor
inserte egl on e sp I ce acceptor
mteqweceginghhemumn C r@mmrancha&oaehtstdmeatpllcbe'eg;mlnsdhat occur
Lons tt t,hat , I _—

e ‘human fexons. Polyadenylation and transcription termination
occur at native chromosomal sites downstream of the coding regions. The
resulting chimeric antibody may be joined to any strong promoter, including
retroviral LTRs, e.g. SV-40 early promoter, (Okayama et al. (1983) Mol. Cell.
Bio. 3:280), Rous sarcoma virus LTR (Gorman et al. (1982) P.N.A.S.
79:6777), and moloney murine leukemia virus LTR (Grossched! et al. (1985)
Cell 41.885); native Ig promoters, efc

[089] An example of a disease that can be prevented or treated

utilizing the present invention is Dengue virus infection. The results presented
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The resulting chinmeric antibody may be joined to any
strong pronoter, including retroviral LTRs, e.g.
SV-40 early pronoter, (Ckayan®et al. (1983) Ml.
Cell. Bio. 3:280), Rous sarcoma virus LTR (Gornan et

ain tHel @8anpRRsNdémBnstra@ fof tfie, fastl timeoreyroturfoneDC-SIGN in
ukem a, virus LTR éGr osschedl et al. (1985) 30 Cell
4 eggue virhs Hinding {o BrmRpidsndritie cell 5[089] An exanpl e of

a di Segga?# rRE r%@ﬂltsb@egérﬂﬁﬂﬁ&%lrﬁjrm&lh@ﬁ‘\:%?fﬁe l'gsullts_zﬂqésgnbed in

the pr Invention IS gue Virus ection
rﬁmlekaﬂwi&SSemcml thd Dybly Palifted HENH m@:BbWQnomlto N-

¢ Bpk oG RRE P FridSi 5 A4 & ol tadR fymids® Rt prodifte progeny
doingy. | AbSptett | il 5929(9] wabeal§$ Disbhede aRTdrde DEMH eVIFUS infected

including the results described in the exanples, show
t P&ss. AihghCyleptin imoleaulBERCESIGNUS Bupriessgd rajsthei susfage of DCs.

EPK B GHRRE BPSGILAST DR SSieh B PEl<GRife oldWeR e Do

abp@nn@%@mg@namtmmsnm Usad e cibality tBC§roan5te DEN virus
Clectin rml S expressed at

sieclion of hwoan Déﬁrf‘ee"éxﬁbeufﬁﬂﬂtsssw f fbii,iopﬁe‘ﬁ'@hh specific anti-

S ht,, 1.0 n | n

U815 BT S e B OBRES s BBERIE move
1lfunctibrcof QC-SAGMuimas lﬁlﬁém&lhémforéhejenaﬁelditas DEMedrus binding
Rl SR e ML, b R RS e o
f E)@QSIQN rﬁédl@%oetﬁw Nas l?ﬁl%@tl\mffoeb@rsepr‘o@ﬁfgs &Ry Afechanism

virus binding protein pos hr ough
furéarmlngrﬁhwdehlgnmfaEltlg\hlyitoqzmpoenchs The process of

DC-SI at ed virus infectiyi

2 now Ehalt crcomEncs, Wiy S gty ol ghveon” préiides o
afethdd of {Jré\ﬁémmgrﬁstreét%lé dis@age ¥4l aiErema, tihéreest8least one
results, the invention provides a nethod of

pPyvBlem f e disease rig mediptashab leastannpai=hy thidirdiag of an

bk R A e

D@hSteGthe mpbarcmpmm avmimidteting be the aatrthalaa antbunt of a

ARC St biggkel SuESEhIe Svbgralalburhit B bging of the effector

SHPISGS el QCP Nk Moy i 0 L s

treat [092]dirssame.embodiments the DC-SIGN blocker is a blocking deriva-
tive of the effector molecule. In other embodiments the DC-SIGN blocker is
an antibody.

[093] Among embodiments of the invention where the DC-SIGN
blocker is an antibody are included embodiments where the antibody specifi-
cally binds DC-SIGN and embodiments where the antibody specifically binds
the effector molecule.

[094] In some embodiments the DC-SIGN blocker is a mannosylated
molecule that binds to a DC-SIGN receptor. The mannosylated molecule may

be mannan.



[092] In sone enbodi nents the DC-SI GN bl ocker is a
bl ocki ng deriva- tive of the effector nolecule. In
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anti body. [093] Anong enbodi nents of the invention

where the DC-SIGN bl ocker is an anti body are included
enbodi nents where the anti bod7specifi- cally binds

DC- SI GN and enbodi ments where the anti body

speci f j0p®] | Yhei ndaveritith ef &leet oprovileecdl @ethtfd [P Ytbvériting or

some enbodi nents the DC- SI GN bl ocker is a mannosyl ated

nieating @ virghinfectiers of 8 raammab) wherethepyitdl infegtion Is mediated at

%?E%ﬁ@?’g gEgDSﬁéﬁbQ d[T%y\g A %ﬁé@{bﬁ%ﬂ %?ﬁ%gl%b% $18N receptor

pobtha ermnamattdibe wéatpdewbete tie arethod emmprises adminlistering to

i Geatmalan ekt oha eI DReke SHiHEnto swkhtanialy innibit
t t t
eiﬁeeshernetha! {/Aﬁaérégfet%%%m%eﬁg\g RCHR! BC-SIEN rBEepB B thereby

to be treated conpri ses
agravent oetreattheoiml irffiectiomal an anount of a DC SI GN

i i g [hSofH A aSYBEE sroinel ardod e TREsupb locker

I e6RIPFiSEs taobhﬂﬁfgemoletpfcﬂ‘\dﬁétvn%l effeRir rhbRcMle’ aln other embodi-
i nfection. ! G bn sonme enbodi nents of the nethod the

Doeststhe | loslsen se®PESes adbingingoMmeisty ¢if a mﬁal envelope

oo Befitsifio iR e it Ements Bl C- RSPl B b The
e angbepenalyyssavifigaiy bind IIDGISII(SN eHeekifics Sblhb&he viral effector
DC- SI GN bl ocker. is an anti bod The anti body na

spriequleain gdditingalmmbpdirpests @pf'$l§%m|b)l0%ﬁeﬁ¢$ 8 frannosylated
I I t
¢ it it ifos (s B SToN. RBHOF. TAhaRf @B Hdiecule may

bbednanmara DC- SI GN receptor. The nannosyl at ed nol ecul e
nnan. [097 enbodi nents of .t

i nvent ﬁ@% ga ”{ ']ﬂ@ﬁgl)@%lth%l@ jon; i M%ﬁh%o@9 SIGN

ab%ck@ﬁ|sugﬁ%rﬁ|6989'd?8ﬂh§ud@d ‘@Mwﬂlhaﬁtsam WhRﬁ'VtHeSaﬁ‘nbody is a

nonocl onal anti b y; the mammal is a human and
amanestdpal entibedyidtheconamanaladata bomhan: and the am:abady ig@ mono-

noRae] ontipod HRi by rGenied 186 T todl TiesTialy Bings DC-s1GN:
SPRE honealonyl Bhiitstsdyt seMalsi 1B840.276f @ied anhtipd\espeéificalytbinds the
the anti body specifically binds t he bi ndi ng noi ety
viral effector molecule; and the antibody specifically binds the binding moiety
of the viral effector molecule.

[098] In further embodiments of the method the viral effector molecule
is a molecular constituent of the viral envelope. In certain embodiments the
molecular constituent of the viral envelope is an envelope glycoprotein.

[099] In additional embodiments of the method the DC-SIGN blocker
comprises a binding moiety of the viral effector molecule. In some embodi-
ments of the invention in which the viral effector molecule is a molecular
constituent of the viral envelope the DC-SIGN blocker that is used comprises
a binding moiety of the envelope glycoprotein.

[0100} In a preferred embodiment, the viral infection is a Flaviviridae

infection and the viral effector molecule is a Flaviviridae effector molecule. In



of the viral effector nolecule. [098] In further
enbodi nents of the nethod the viral effector nol ecul e
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certain enbodi nents the 25 nolecular constituent of

the viral envel ope is an envel ope gl ycoprotein. [099]
I n additional enbodi nents of 2&he net hod the DC Sl GN

bl ocker conprises a binding noiety of the vira

ehf ﬁ@?@rpﬂéﬁérﬁ@w@nbédﬁn@ﬁe tieerbadliat inféction isfa Dedgue virus infec-
invention in which the viral effector nolecule is a

nipreand dhe virghsifectae molegule e aPergue Kines sfectonénclecule. in a
B (RSt A BRI el b e
pDehgue edusé eﬁedﬂomﬂleculb ds ai malleculaii e:ohistttnehisobthe Dengue virus

Fl avi viri nfecti on and effe
nBIVRIoRS: | f'd h?'é@f’\tholdifﬁﬁ'é Se‘ﬁ‘? |<§El§1'£}'e’1tr9f\ﬁbe Dengue
2004 Qhi2RPePET/d BRAHEOPRES % v@o QpRSEIE! T/l yet furth
enbodlnen%%ethe viral anectldk |§ﬁ2q%£ éﬂ% Vi rus yet further
mrfnbodmnerna thed Denguei viels enveloper glyobprotgin iss Dengue virus E
? rus effector nmolecule. In a further
aspect the manmal is a human. In sone

e”b0d| H‘(DﬁOﬂ Pinch@edRNENG eviidimehisest Bie |ﬁ0érﬂibﬂ M \Wﬁlcﬁ the viral
nol ecul ar constituent of the Dengue virus enve |
rr@iecue is a

| wfedlionhisr acPepaueevitus infectian apd the cyt;ﬁlstefftegmﬁt

D5oRIRIHE 1o TEELBe PES Rg L R cre
vwmenesm/el ivindingl motuty @if ehe Dendeengines ‘eiffbutbrE'nolecule the DC-
[0101] Included anong enbodi ments of the

t
&é’ﬁ?ﬁr ‘gqi%r %C’Wﬂr@ﬁst%@nﬁmga'lno'eﬂ) of ﬂ?% Pengueiviug Epglyggarotein;
thIr UScL §FC9@tHI6§RF?"§ja r@@o?ﬁbfr@%nﬂ?f r666Qd gﬁitéﬂu lbfd theDC-SIGN

Den ue Vvirus ector nol e re e nts where
tlb]lecm iS| EBNahtitbadker Anmng)elrmeslmaemtsndherg thei BCYSIGN thihacker is

CERBRSLe) S SRS i B oA asnosy

HhECRARRRRA i8:a h&r’ﬂﬁn gﬁﬁﬁh@'\'n@h@&&ﬁél érﬁnb%d&% ‘F\’l’fﬁﬁa’iﬁ‘iﬁd Mthe anti-
pr oduced Protel n; and the DC-SI GN 15 bl ocker is an

ah@¢)b5ﬂ9¢l M@ném&lﬁm éhwmreoqlmalmtm ipIMalx B10.2.6;

e BFS BHEl  A foue

P%boéﬁiérﬁ@%ér@ the atibaey 'spkbificallit bindeaiy Dengue virus
speC| ically binds DC- SI G\, the npnocl onal antibody 1

mfﬁeqqemlecudse arexpEborEmenis Wrre thpdsnguearityp effemar molecule
I I 20 Ano
.%%%ﬁ%i\?n}%grﬁ,g H%e Eﬁ[l ggdscgpgm ficall ;gbl nds the

Dengue[0M0R}in a preferred embodiment of the invention the effector molecule

and the DC-SIGN blocker are the same. In a second preferred embodiment
the effector molecule and the DC-SIGN blocker are different.

[0103] It is interesting that both Dengue virus and HIV (as well as SIV)
can bind to DC-SIGN. HIV binding to dendritic cells is mediated by the
binding of the gp120 glycoprotein of HIV with DC-SIGN. Thus, gp120 is a viral
effector molecule. The invention thus provides a method for the prevention
and treatment of HIV infection. Specifically, it is an object of the invention to
provide a method of preventing or treating an HIV or SIV infection of a human

or a simian. The method comprises administering to the human or simian an



effector nol ecul e are enbodi nents where the Dengue
virus effector nolecule is Dengue virus E

w@bkygopr2ed ei n. [0102] In a preferred enbodi menPCDIB26B32005569
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invention the effector nolecule and the DC- Sl GN

bl ocker are the sane. In a second preferred enbodi nent
25 the effector nol ecule and 2he DC- SI GN bl ocker are
different. [0103] It is interesting that both Dengue

vamna@ﬂ aHb¥- S@\l\lﬁidke%haﬁl iy) sufficledt fl lﬁMbllD@hé;l |ﬁf‘éractvon of
ing to dendritic cells is nediated th

bH.h\d .q&gS'Mfwntfh&Cg§iQH [§COROP PERIEM Qﬁ'fdﬂllq;'ltw @MSD@ the gyman or
TBSan %’ﬁﬁbz p?e%'ni getregf HRGYRS of@'\ﬁﬁmﬁé&ron-rhe

i nventi o s a nethod f e prévention 30
and t r o4 DiC- SfGNIhs/alsrmf leelieved.to $ravei 4 citiddl yolei ih mediating the

ect of th i nvention to rovide a
P@%ﬂt‘??@e 8 ??'%%art]hiﬁg‘a&‘ﬁs HI eo’Petwnuqr%e’EEt"Pcﬁ?”ﬁfa”é’ T cells in
h T,
tg{%%g Eferﬁ‘ SUIBRB- of hﬁe %04/”78&1H1|§5531%§l8n”i§ir%ddw to be

uman or sim an a
POE¢e 320 30 quegiee ar?@ppodunity dor theDTCR @ dvlanctter dehdritic cell

ff t .t hibit t t i of HYV
shuthire pisdgte i) dmbh Sutolif 8 T6& idind Whitsfre present,
Ohnd e tUrHBHeRbmeSadtivated By tHISTi§MYd.PFEY 81 rédson’ & interaction

the HV or SIV infection. 10104] DC-SIGN is al so

beevweassd DCoSHaMeom denpiiliec gells,cand 1GANediant iTheeltshds likely to be

R TRRBCBAL S, B8 ket U P oBl| SRR ERE srmupon. This

ofnddel &uggestt trae the TOCSSKBNMSAMR3I 1ﬁtérh©llltghtméyp Hee a role in
necessary to provide an opportunity for the TCR to

sEwdliating %I@,‘H@F pplentiging othgr sHewlatpry effrais iof Feﬂﬁét'Q/@PUS onT
spgld anounts of TCR Iigand which are present, and in
turn'to becone activated by this ligand. For this

r eason[0105¢ Fonthas eeasioarDCESIGN Memy@é potent anti-inflamma-
dendri ti el]s,,and, | CAM3 on T,

o1y cigente, 4 YIOCiiBEthe Tplerastamef {Reolan-3 efrecgimoidoute wih
apd- S%Nom&%‘?dl Ié/”%He'ilhK/QHtlonTEls% erPi@@B aSHﬁﬂ’ﬁfd §f pfedknting or
t he DC- SI G\- 1 CA I nteraction emé have a role In

ntreating inflaammation poeemananalngaus by smteraﬂtlano@fyICAM -3 present

?{:ﬁl %&—*-Zl(lfg%f t%%dﬂ“ b qﬂY'@Eb@r@'@ﬂf% tBEE;P%lS Olod's\e]nd':?c cells of

atid mafihalMEhe FethbReRNbAsedIdMIiMmstsHAG té it mammal an amount
interaction of the |CAM3 effector nolecule with

Def 81 BR-SKeNoplarksyl that i suffisientt looinhiis ey ijeragsionaof ICAM-3
t i |

Efdaef 8h LSS hAMmd WA DEOSiN LEL BR<Ef Ba dendriti

cedallssofothetmamrrmhmtheﬁebyl pEXvefit GNtreatieflamatioesent on

dendri{ic ?Lls of . )

0106? e invention also provides the use of an amount of a DC-SIGN
modulator sufficient to substantially modulate the binding of an effector mole-
cule to a DC-SIGN receptor for the preparation of a medicament for
preventing or treating a disease of a mammal, wherein at least one symptom
of the disease is mediated at least in part by the binding of the effector mole-
cule to the DC-SIGN receptor of the mammal to be treated.

[0107] The invention also provides use of an amount of a DC-SIGN
blocker sufficient to substantially inhibit the binding of an effector molecule to

a DC-SIGN receptor for the preparation of a medicament for preventing or



20 the mammal . The nethod conprises adm nistering to
the mammal an anount of a DC- SI GN bl ocker that is

wa@odotiogizent to inhibit the interacti on of | CAMGI/IB2003/005569
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present on T cells of the manmal with DC SIGN receptor
present on dendritic cells of the mammal to thereby
prevent or treat inflammtiod0[0106] The invention
al so provides the use of an anpunt of a DC-SIGN 25

n@éé{h@t o §HELEET BNta t MaRiHhst a%héblrﬁ’amé%g%é $JMptom of the

bi ndi an effector nole- cule to a
r@s@@sems m@dlate@ ap leasd impadrbyotheabindimigcefntbet effentor molecule to

B HEC ER Eealigitnhe sforbind i e Hea®d Mhaaing SHBaGents the

| l@S$IGN1 HhedKer by & bl@chlln@dcﬂérﬂlaﬂf/e tofehefdfRetst moRicete. In further
cule to the DC-SI GN receptor of the mammal to be

wraa@@lanerﬁ@ “D@@@?FleFNé)'WKﬁéﬂﬁ an@ntibedy.gn et fatharsmbyidiments

ant | XI pre%llfr%l"ii tﬁq%gk‘g |r{@(jng O{Hegne‘?ﬁtﬁ?%&e&ts the antibody

l’mi&ﬁldaﬂy%dsath%f&c@i meleepbor for the preparation of
004/ 041299

Scfr*? 63808 oceiBeo erasmen B CELsogiers mammmosyiated

VAELR ot b 0 BCRSIONE ke 68588 molecue g

emrb&mabiy meheanll e to the DC-SIGN receptor of the

I t di ts th - Sl
o1 ockdp 1Pl e insefing b PONES ARG Userd 3 paiusE of a DL-SIGN
RbaGiatat- sufnc.fem ttaesrubétaﬁﬂ“a infGdUIgte! e Q%dﬁlgfwf b OrdiCéffector

is an anti b l\f/ further enbodi nents
amplel@uua/t@@&(ﬁ&‘d@l yetsintors fapaihel preparation leéra medicament for

ﬁggﬁtﬁff hlg égﬁ{'@ gy %ggﬁ?chﬁe %!gfa%rh%bgli/f?fgﬁyttﬂehvgal infection

Densédibtd thle@rst irspart rmrtn@swﬂ\cﬁhg@f thed Vigglugfee dtbrinodiftS to the
to a DC-SIGN receptor; the mannosyl ated nol ecul e bei ng

10Cp?IEN FegaRionel grinamoed iy bereeatetient i on al so

rovi f I
Purt1 dPd il fd BielioRARieS n8 Uk ol damGRAkbEL Bic-sian
vbloeherefufficiemt to subisemuiaﬂyirm'lat e lShdiNgr@f@pir@Ireffemtomhelecule
e Dl I GN seoaPtaipe i Bipparationihmimediabeal forayeventing or
Vt‘réaﬂi .%" é‘fn‘?&lt:hféfétuéﬁ df%ern§mn?é| e\ﬁhé‘rtelﬂ \fménrhfeeﬁén D%Vm%%\lted at

bi ndi the viral ector nol ecu eto
rleastptnopar,tf by Hie rzinding ofotlwevwaleatfecior [moJmquIeTtoe the DC-SIGN

B8k 3 L R 8 5 LS B BB ori, o i use the
t\hl%l ffadion ndlécdeVis bﬁhol@ﬁﬁl@ﬁb@ﬁstﬁ@éﬁ%ﬂtﬁe viral envelope. In other
embodiments the molecular constituent of the viral envelope is an envelope
glycoprotein.

[0111]In further embodiments the DC-SIGN blocker comprises a
binding moiety of the viral effector molecule. In other embodiments the DC-
SIGN blocker comprises a binding moiety of the envelope glycoprotein. In
other embodiments the DC-SIGN blocker is an antibody. The antibody is a
monoclonal antibody. In other embodiments the mammal is a human and the
monoclonal antibody is humanized. The antibody may specifically bind DC-

SIGN or specifically binds the viral effector molecule. In additional embodi-



to a DC-SI GN receptor for the preparation of a
nmedi canent for preventing or 20 treating a viral
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nedi ated at least in part by the binding of the viral

effector nolecule to the DC-SIGN receptor of the

mamral to be treated. In some3tnbodi ments of said use

the viral effector nolecule is a nol ecul ar

coesity thasahtilmtﬁdy bpemflcaly indel dpe bindingneiety of the vnral effector
tituent of the. v

nbodi ol
:mp Cl(y p@ ﬁgﬁ,ﬁ%ﬁ)@a éggﬂgﬁmﬂ%@épﬁnn?wﬁtfﬁ mglecule that
in‘hHB% a@@@itm?% MTP@n%m ia&&%oué&ﬂermafseanannan

bi ndi ng noi ety of eV|ra effeCtor nol ecul e
ot her [@ﬁﬁabimenprefem@d pmblimenbithe kinal dfeption ds an Flaviviridae

o P s el ftsERE, MolSqié S g il Sirector

amioldrfl Ihsa fnofﬁ@ pigfeaedastabodnianb ote. Flanivipidaerviral infection is a
enbodi nents the manmal is a human and the nonocl onal

aRengeriyinus infeationzand thaeFlanivirisiagy etiestos paeleculeais) § Dengue

bj -

g b acin S bR Akl g gl 8. 1

P¢arhe BeR{bddiientsd thé 1Derglie Vs effectordinaieadef iscal Inyolecular

bi nds, t he bi ndi ng noi ety of the viral e{fgctor .
nePrtithent ph thgalangwe thH% eRyelpRey BN o ri gmpodiments the

Wéﬁkﬁﬂsﬁmbﬁ@&feﬁé“ Je ﬁ@ gﬁrvéeo?m@\g/&fp@' iNa ,Dengue virus

recept or e mannosy ate e mann
[ ©dvetppe gly&oprcﬁéler lreglebﬂtmbdr amhmdtrhentslthaIDenglmchmenvelope

Fl fect dth I
cSEonrsfoin s DeDie vius EdligoRp it of fector

ol ecujgq 13] cfudERr anirRy erRdirReMedbMald UsBein which the viral
Flaviviridae viral infection is a Dengue virus

i nfegtionois anBengeeFvisng \nfecticre andf twe yirahwftectaoremodecule is a

~0RHHFe VELE Rhelor TRtk e TRbd kbRl DESIGN blocker
Devipfsed ausingingeaiosty nafl theuDengise &iri®leffaietar mbfecule; the DC-
constituent of the Dengue virus envel gpe. In furt her

efifollithecites comprises| %emdang Bialy iof the Depguendrusdn glysoprotein;
I’{eul.E)Ce@l;fﬁll cbrl’&ilée? i& aqfeeu |ﬁ’dnrtl o | me% gpc?ﬁg\ Bgrc]igtlt}g DC-SIGN

ycopro rt er e
vblogkereigvarh mbogy YyAongt @rmbodmdmﬂgmerelmesDE SIGN blocker is

al co oteln 01 I ncl ude no Qdi ments o
Jath Glbacy mresratotimenth milere 188 ARy g & Gonoeidglantivody
Vtﬁeuaah{iﬁ&qglaon@%ﬂ ér’(beth‘é ﬁw@ho&&ﬁél%rﬂfbd@' i§ HifnParlifed the anti-
Dengue virus effector l'ecul e are enbodinents where
t hedwsmtwallyl blmderDCeSiﬁﬁN |tbesnamb¢lﬂdaln@ptmdert ig Mabt1a40.2.6;
8 Y gr'w lbodyeép];eeclft orIly rtr)?rlmes t%e%engue v[i)rct.:Js effector molecule. Among
embodiments where the antibody specifically binds the Dengue virus effector
molecule are embodiments where the Dengue virus effector molecule is
Dengue virus E glycoprotein.

[0114] The invention also provides the use of an amount of a DC-SIGN
modulator sufficient to substantially modulate the binding of HIV or SIV to a
DC-SIGN receptor present on dendritic cells of a human or a simian for the
preparation of a medicament for preventing or treating an HIV or a SIV

infection of said human or said simian.



SI GN bl ocker conprises a binding noiety of the Dengue
virus E glycoprotein; the DC SIGN bl ocker is a

wo e@aniizoant | y produced protein; and the DC Sl BNI/PER2003/005569

10

15

20

25

30

bl ocker is an anti body. Anong enbodi nents where the

DC- SI GN bl ocker is an antibody are enbodi nents where
the anti body is a nonocl onal aatibody; the mammal is
a human and the nonocl onal antibody is humani zed; the

anti - ppldxs]sraéc'fmvahloyx bi a1ids e thehgsemenas aRmunt of a
anti bodé isS Mab 1 B10.2.6; and the antibody

spéeBI® ahlp‘;k%wsm@mietombgwtwly m@t ﬂ”eﬂ:bi@ld'ﬂﬁap'émr@ctlon of
Aﬂﬁg t?:ﬁvetgg PHATRIER r‘@@é@@e‘co?gseﬁﬂtd ﬁil%e&éufs'o?aal h¥man or a

ngue-vrrus t or are

eginidh femnthe prbparativh of @Emgdleamehtlﬁbrqfré%ﬁtmg orctetitigean HIV or
virus E glycoprotein. [0114] The invention

i's e
aPs%'Vp\”g‘?Fi 19850 ts’r?éd higagy op gaigpitian- dn spmscemibgdiments the DC-

t t
SNt L A A PR ycoproen
plrefustier embbelirdentsi an L&V Ilrs‘edioraofrm hremaoris preverited of treated.
treat 0168 ThE\mGnt@ndiap BaRs S St anKiiRg of 8 DC-SIGN
SdHuPtor 80fficlRt 20 LhbAthhaaRy %Hdlﬁéot%/ &H@nﬁé%f I@AM 3 present

[0115] The invention al so provides the use
appuhcels oha marrsnahwith &Q&G&Jte‘qeptcemresmt on dendrmc cells of

7 BRI 1 Ol Rcbed 5 B AR B 5 Al g roating
CEHfiaﬁ*am@tf orfinhédi@MmaAnmal calsadby §pécifihBinairPeH AN ;9rfesent on

a_medi canent for preventing or treating an H'V or
ST\M"ﬁfOéé'W marwnagwta %?d&f\bﬁecgam Pé?ﬁrﬁfﬁr@n qieﬂcimwece"s of the
empdigents the DG SIGN bl ocker conprises a binding
nol ety of the Dengue virus E glycoprotein. 1In further
enbodi [ﬁaﬂf7$TBe irlevitionfaded providds thehuswof ars apicevie iof @dDC-SIGN

ookt sitlrienbo sueloyill bk ot i BF nGractep of TeA-3
>pReRRbhar ISR W MbfrhdCwith TG receptdrHhBbentar dendritic

on T ce a nmanma
peelienf thm mmmal tfox thee preparatio of rramealicamentt fog preventing or

R RinPrnch IF oA mel kaBied BV anetitdl nhafRuhibAm-2
OprdseAlVor TPESIREHT themarhntet With DE-$IBN ?@dﬁﬁ%br wetsant on dendritic

DC- SI GN receptor present on dendritic cells
et thgsnpumal] nrRemerrnebediorends,sbe @@«ﬁl@é‘é btqﬂseug@mpnses

o BRREAPl e TG YREESY okl bR poociments
| tndmmal is a human.

[0118] The invention also provides pharmaceutical compositions
comprising a DC-SIGN blocker. Such compositions may be suitable for
pharmaceutical use and administration to patients. The compositions typically
contain a purified DC-SIGN blocker at a therapeutically achievable concentra-
tion and a pharmaceutically acceptable excipient. As used herein, the phrase
“pharmaceutically acceptable excipient” includes any and all solvents, disper-
sion media, coatings, antibacterial and antifungal agents, isotonic and absorp-
tion delaying agents, and the like, that are compatible with pharmaceutical
administration. The use of such media and agents for pharmaceutically active



present on T cells of a manmal with DC SI GN receptor
present on dendritic cells of the mammal for the

woreganavd on of a nedi canment for preventing orPCT/IB2003/005569
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treating inflammuation in said manmmal caused by
specific binding of | CAM3 20 present on T cells of
the manmal with DC- Sl GN recep8®r present on dendritic
cells of the marmmal. In some enbodi nents, the DC- Sl GN

bk g6&ahcED 1@ WeliCRnovin h MR Nt NOTIRS YedPhp sdiforenge also contain
virus E gl ycoprote| n. I n other enbodi rrents t he mammual

i etherhaetiMe coopogNdsheravidiestsunplementabr addigesal, or enhanced

D GERBASIEL 8o 8RS HhgRaced et SREbSPAS Raff s B incucec
phaa cBalitiere phck) o dispénsdntayettigraittoimstractioris f@ntasjmuﬂ"b&atuon

orrp03|t| ans t%%rl cal I%/ contain a purijfied DC SI GN
bl ockel0'dO14 P uiicalagorppagition vhthe "&‘tﬁ%'@ﬁt isdormulated to

t b83:cﬁ1gﬁ’atﬂ>lé’ '%flLe p%&h&é& v C&ﬁQ&rﬂHﬁr plvfé?h?dffb accom-

use rein hrase Rar aceu y accepta
eplistptien etministratiers amn)knawd tol thoselotemltjﬂ'Iaryllskaem @ art. The

di t ti bacterial tif
2BRRIAE i orfeandon peBIAII orbtic| RYPHENGHnt Mrakscular

t 86bdthkReotid)dr v BhaRMBAL | bl e with pharmaceuti cal
adm ni stration. The use of such nedia and agents for

phar mafd20] Salutipnacer sespensions!/set2éer subcutaneous application

PCT/ | 200 05569 33 substan int e .
Dpica NGUAS 2 ool R T Ruite, FRmeg B  FieplF diuent,
C OUEH WdWwarrofior dhjaeticii PealReesolation, afkid ofsapelyethylene glycols,
enhanced therapeutic functions. The phar maceut i cal

colyperEnt PEYleneh ghiceb aseothge syathetici solventsheatinaeterial agents

r
e L T ML T —
ohcidhe soumentbisulfites chelating ayents! suctbas @mmatedlbmmtéﬁna acetic
its jintended r ute of adm njstration.

afeigmbuifers rsy a%cﬁﬁeltﬁtg\?'r girates SF @hQﬁBQﬁteﬁo af‘ﬁo%Q_erBF for the
Oégfugﬁﬁé‘nﬁs&’ idkr)udltphgﬂ& Astsodiif crﬁ&méqbﬁfjé?t%é& FR% pH can be

exa travenous, I ntramuscu
sabjustelhwdh scidy ovbase tsabbtasolmydrdzmlpﬂd 20]d Gosodiuonbkydroxide.
ensi ns used for

S RH PRI s HREE e rcihed Bt e ER) BkPRESDIe syringes or

CRIUNPIE dbse vﬂal§hfé’de|cﬁ‘g?éé§18ﬁ;§last|§l10h as water for
injection, saline solution, fixed oils, polyethylene

gl ycol B)121@;Ppggnacpeutpabpgmgﬁ@tlgmgl§@||tabje fortingaction include sterile
synt ' ent s .' a ri

ARG SRR B! SrPRioREE)Elite BARBERS for HE BRinganeous
apreperation ©f L&tedily thjectadrdiselutions ubl idispersibal atFgtdintravenous
agents, such as ethyl enedi am netetra acetic

administration, suitable "carriers include physiological saline, bacteriostatic
water, Cremophor ELTM (BASF, Parsippany, NJ) or phosphate buffered
saline (PBS). In all cases, the composition must be sterile and should be fluid
to the extent that easy syringability exists. It must be stable under the condi-
tions of manufacture and storage and must be preserved against the
contaminating action of microorganisms, such as bacteria and fungi. The
carrier can be a solvent or dispersion medium containing, for example, water,
ethanol, polyol (for example, glycerol, propylene glycol, and liquid poly-

ethylene glycol, and the like), and suitable mixtures thereof. The proper



acid; buffers, such as acetates, citrates or
phosphat es; and agents for the adjustnment of

WOo eo4mit299 such as sodi um chl ori de or dextr osePCTE20A05569
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can be adjusted with acids or bases, such as

hydrochl oric acid or sodiun1hgdroxide. Such

preparations can be encl osed B#4 anpoul es, di sposabl e
syringes or 20 multiple dose vials nmade of glass or
phaglityc. cd®12ld PFhainteeedt | foxl ecmplel by s uselof alkloating such
for |ng$ct|on i nclude steri]e aqueous solutions or

dP§geFidiiansy dhe @?Wﬁ’m%’ﬁgo%m@s'@%‘r%éaﬁb@{%ﬁﬁ@r intheusase of

SHERSIS Shehy ey AGEIA  FELIMIGTS B iy f o

c argandsras icaolbe:lacrpjby@d by vgricas astibacterialbarod antnf«mgalt agents, for

BRI Parcirrias. doroB el pPeapl HsgolRt 2t derhgal, and the
CARP0%A th&ly EHSEs, Bshes hitly/ ||n€lu@@d|s§fb‘h'+5 Qg@ﬁtsf e Qxarﬁﬁﬂe sugars,

the extent that easy syringability exi
s palyaleohalse sueimaasc oragitol, tscmh@loisodwnufﬁMrldeelrame composmon

< ROBAGeEBBA Sori  RE FRF B, P EliahS Eapipe,brovant about by

baelgiing irfite icoRpositibhears@geat Whih Qé\layb%b%oﬁﬁldhe%r 8%ample,
di spersi on nmedi um cont ai ni ng, for exanple, water,

e?h’é‘HBPm 'pengslealatgranshagialie, gl ycerol, propyl ene
gl ycol [01?(??885% ?e%h‘}{msﬁﬁmri S8 g%:%‘c‘)Olbe P frgﬁwcosal or

like), m xtares thereo The proper

208As k2 Ieans.| B Gi0mide3al 34 tfangddimal a@imrhstratlon pene-
mai nt ai ned, .for exan%e_, by the use of a coati n%_l such
aHaf‘@c?RﬁfPH”a@ytotW@ MRk KhBe Rerpeatadbareysed iy the formulation.

P&UER ﬁﬁs hi é&%ﬁ%ﬁ%ﬁn&fvn |H'ti?é’%ﬁ2'aﬂa |ﬁ89d9yfotrté§‘(ample for

use o sur act ant ent i on action of
otrgawmnssaiaadrbmisitaﬁoey aetdrgents; ibllessalts, i eimi:lfmzsndlal acad! dderiva-

i f f
Sfiest o thhardrcossR anhiihis et Bon e BE TR RSHer dbspushyfhe use of

thQsaI' s;}n@ s! or RBPYoSiRFRS, FOP tmdleﬂﬁbu%m.ﬁ@traﬂbﬁ the active
agents, for exanpl e, sugars, polyal cohols such

nE@Mpennds oars tiermuletad Utoc linimerds, salves, c@fﬁposﬂrt cgams as

Pé&l“grréggﬁng\%ﬁ%%é %ﬁ of the injectable conpositions

rought including in the conposition

an age[ﬁ12®i]1Fohadmirﬂ$'t$at&blstw iphiatitionf thie BEaSIB N blocker containing
al um num nonost ear ate and gel at| n. [0122] Systenic

aﬁ‘hﬁ"ﬁ%'ﬁ'?ﬁ%u%ﬁ delivergds i e fyrm ohrshaetssl spray from pressured
t el Bl di r, WRchldoASAY SOSRanfe PFJ;@J%ﬁE;&T&', a gas such

amnlstratl ene- trants appropriate
bascamortdlomdeperambabteire used in the formulation.

ISﬁg r u 8 @ﬂitgj) &”@ﬁ%%%@%?mngrﬁtak' B’u r!?iggvigClé] th\s1 Slo%[(}ar’ isapr}gpared with
carriers that will protect it against rapid elimination from the body, such as a
controlled release formulation, including implants and microencapsulated
delivery systems. Biodegradable, biocompatible polymers can be used, such
as ethylene vinyl acetate, polyanhydrides, polyglycolic acid, collagen, poly-
orthoesters, and polylactic acid. Methods for preparation of such formulations
will be apparent to those skilled in the art. The materials can also be obtained
commercially from Alza Corporation and Nova Pharmaceuticals, Inc.

Liposomal suspensions containing LAM can also be used as pharmaceutically



15 transnmucosal admi nistration, detergents, bile
salts, and fusidic acid deriva- tives. Transnucosal

wa@dodieby ati on can be acconplished through theCT/EER06H005569
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nasal sprays or suppositories. For transdernma

adm ni stration, the active conpounds are fornul ated

into ointnents, salves, gels,3%r creans as generally

known in the art. 20 [0123] For adm nistration by

i abedmbblencatriees. DCTRESEN danobkerprepataal niavgording to  methods
c osi tions ar, el iver in the formof .an aeroso

S 0 S Juld inecuhitar Amale. b dssraBrd Tuh S patent No. -
CQMH3idys a suitable propellant, e.g., a gas such as
catbon di'oxide, or a nebulizer. [0124] In one

enbodi [(25) Thempeiuticalty DSes! Gditecieechi as pgrepdin efdctors (e.g.,

' i t il { i t ' id ... ..
oEMR A6, FiGm 191 bYymes T8 dbteyeUBRiysT bL . Sntiiotics
r ahgamg dtaeNMHerap&itic adertwdinedcianfdrané ToAbfion being treated can
m croencapsul ated delivery systens. Bi odegradabl e,

bpptealt belinclyded ife s agdarinistered simukiangpushy oesegrenially with
V| | yanhydri des, polyglycolic acid,
Rt plee iy e

orthoesters, and polylactic acid.

Met hodf)126] Itpis spiialip alivantageduwy ol fbrimuniste3ompdsitions in
be apparent to those skilled in the art. The naterials
cdpsagesunibéorppiogianss of administation and usopnity of dosage. Dosage

CORR oM | s HiPYiA rgf%%\}?ggﬁ/%lc‘éﬂi/ Siscréfe gnigé.s BORAIBS unitary

suspensi ons contal ni ng al so be use
phesagesefdri tbal ubjetd taie! treateel @aPETurniBROMRIrNNS B6Pred@termined

acceptabl e carriers. Thes n be prepareg accor di .
C BURRA cefeaCRino Aoyl cetc dRRA BuBre e the feSten Werapeuti
CXBER iR aDCRRRAN WS thd Peddired plsdrRtticelical dardde: &hé- specifica-
[ 0125] Therapeutically useful ‘agents, such as growth

f tion dos tiiee dgsage urBMREMSTAFNE3 iNVEGHON |a8F) dictayed lbiynard directly

. 9., interl.euki CDES):,..ant i bj ot d
ofrBendard, G B L RyEnehaparsubt fhF gl oflapefl and the
bphAuldreRéRPentd effept tob&lakhiched, awd tHEehmitations inherent in the
adm ni stered simultaneously or sequentially w

th th
Dertof cMRoyErENg sYduBRclive campapre fathg tr@@@fﬁﬁﬂb@feiaqg/iduals-

L0 C A R L b, A B9 SoHidnl L dprising

DORBEGNWlotkdrazan bs deterchimed by istarefaed phiaompbysiicatiprocedures

b EbCOMaseOr PERRRe N BRERTAIP: © bk JRAGNAING the LDSO (the

PEBCEAT REienl bl b a0 Y e sicaly
effective in 50% of the population). The dose ratio between toxic and thera-
peutic effects is the therapeutic index and it can be expressed as the ratio
LD50/ED50. DC-SIGN blockers which exhibit large therapeutic indices are
preferred.

[0128] The data obtained from the cell culture assays and animal
studies can be used in formulating a range of dosage for use in humans. The
dosage of such compounds lies preferably within a range of circulating
concentrations that include the EDS0 with little or no toxicity. The dosage can
vary within this range depending upon the dosage form employed and the

route of administration utilized. For any DC-SIGN blocker used in the present



effect in association with the required pharnmaceuti cal
carrier. The specifica 15 tion for the dosage unit

wo ecoam42b9 t he i nvention are dictated by and di PETAB2003/005569
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dependent on the unique characteristics of the active
conmpound and the particular therapeutic effect to be
achieved, and the |limtations36nherent in the art of
compoundi ng such an active conpound for the treatnent

ofnvientibry,i to aherapbOfeally fedtiobt Ydawed cbﬁetie-?lré%tlha@ed initially from
efficacy of conpositions conprising a 20 DC SIGN

bFelt RelfureAsspYs d & dese faa bey osmakmnl in 9wma+aa@d@lsdalachneve a
CERERANLPSigbo Cale AL Tafle SEFTEE pRTICB 0. o
566nhaEntitation pafptHeatésinD CaBIGN HetloekerOwhicheacttieges a half-maximal
TREVSGRLOF Smetoms ascieteURineOdn el Rultus: Jits Moplpaiassan be
'&éa@@réd"%ﬁl%%m e' Bg%%crk%rf&r @ehﬁvﬁa‘% @ﬁ%ﬂ)ﬁ?gw The

the rati o 25 LD50/ SIGN ocke
| aﬁg@suﬁanammqud:an dutiagescadr lze monitbead byja s[u.maa@ blﬂ)'bssay
ani.nmal

dat t.ai fr th |1 | t

St udi ol e ardsdBa g e kg e VR Br CorBBtgRs at least
f 8he UBE-SIGNBIBERSr ndIEculdosA@fermtly §wééheaofm%vn@§stl &8s subject
preferably within a range of ci rcuI ating

cm%@wet at Inogemenh embognaats, tﬁwé"‘@!ﬁ@%&lﬁ;l‘ﬂ idleckeromolesule is

Bt o, B s ntolbichié, it B FiSaimants, more

thaadUhGIBCISIGMTbIMNérI @etbcule cafnie D@vﬁléﬁﬂgbﬂlrﬂ@ﬂeto a single
used in the present WD 2004/041299 PCT/1B2003/ 005569

3subipclemalesyle.t nEhe H@wme&ﬂ%ﬁlw blockert meleeldes cain each be
PhdERENIBIR OISR fitkeld ATt &bjeGHmbIIcEI A fatively, one or
dose can b ornul ate |n ani to ac ve

cimocelladtthegnpteasinan omecPO-8HEN drlockergaolduatesi Dalh e sovalently

biTadEeT IV oRe G U ST o (ST, Plagket Mays s aioest one of
SWH%Q@H)selﬂéo@éléﬁﬂﬂlﬁk%a ﬂoﬂhs%hb,é&v }'ﬁdﬂécgjle Llevel s in

pl asma can measured, for exanp
per f orﬁ@éﬁ@blnl other errxbmmmt@g nummle stllhpct efcﬂercules afe aayalently

Pt 7 S B iR S BT o P il BBl motecutes

| are bR bes Mdependaenty cbealehtly fnkedfo BhéDOISIGHEblocker mole-
nol ecul e covalently attached to at | east one subject

1evlgopliarnptively, pneodremerm atiihedners thanmﬁagstwjm replesules can be

gé(g%ﬁtlﬂnglkggﬁrgy ltcf ﬁgvcﬁ'l i0fd r%thg} %ﬁ@ Pno%&]l@? h@degﬁt one of
Dhish@Nitbélbcoeatenthy krikddetodthe DG SIGKableckdrmbleatshsl to a
S1 19! €0131] Additional embodiments of the invention utilize compositions of
more than one of the various types of DC-SIGN blockers described
immediately above. There is no limit to the diversity of such éompositions
which can be used. One of skill in the art will appreciate that the composition
to be used for a particular application will be dictated by many factors and that
a suitable composition can thus be appropriately chosen for each application
of the invention.

[0132] Techniques for making the DC-SIGN blockers of the invention

are well known and widely practiced by those of skill in the biochemistry art,



subj ect nolecule. The nmultiple DC Sl GN bl ocker
nol ecul es can each be independently covalently |inked

WO eoo4loe129ubj ect nol ecul e; alternatively, one oPCL/EB200Y®@®5569
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of the npre than one DC-SI GN bl ocker nol ecul es can be
covalently linked only to one or nore other DC- Sl GN
bl ocker nol ecul es, at |east o8& of which is itself
covalently linked to the subject nolecule. [0130] In

ohhe:rthe:sr‘lcrmﬁd:rrmj\tt< B?j dmianédOherel-suWDgwte\I/égillcg}wbﬁsskar in the art will
coval ent | NKe to a Sl ngl e ocker .
nfﬁ(‘é?&'j‘rzé ¥hﬂ’{ea%|sw'f5b'§ taphniaue M’(B‘l"‘j‘c aegdts by the forpation of a

EF 8RPEESEBE ee(hoéf @uﬁ[@dt%éléﬁh@dar{ooa [5]3 S%Nsb@@{(ﬁre molecule

er nol e cu alternative one or nore o
rmalebehmedone subj ect nol ecul es can be covalently

i nked, only .t p: th t
| cast  BBSBUBRT Fiotec s Sabiod e Meles e [oF et sto Neflimiting

Dexathisfdsbinefiger  BRIafCoganid AbRduldd dbrotédRd! nucleic acids, carbo-

enbodi ments of the inveéntion utilize conpositions of
2bydretes, tanghlipde dPne loé ordinanu skitlyipdbe @it Bilk sp@¢ciate that any

b I b Th
(ROR: G EaiRE VL cIPRRRsC Y BRE ST ALt WS ciasres of
baoletles Ene alkb kudeéd.in the art WI Il appreciate that
the conpaosition to be used for particul ar

appl i cEX1i3dhinnthe cage in mmcﬁ'wwump mMeieewe ds #h@ratai, nucleic
éIHI tc%?%c?w@g oapp' Caﬁ?é; r?hB%%t %ol?ﬁ@%oc%ﬁ Heflobtained from a

osén e i hventi on.

[ ﬁéﬁﬁél sbetei lm.l,qmrffmd frerki argotgamisng;- \Bhiehl doneprisassthefmolecule.
i nventiQ e well known and@e y practiced by
r

ﬁﬁ%@aave'yk.tﬂﬁ Suplesle MaleEHlencat e @ tam@@ B0 1e90binant
F’Q&r’c§2©g3/ ﬁ%Sggrecéﬁwtt&@%n@ dwARh Hﬁ‘#ete?l' laﬁﬂlneered to

her e. Fbmever one of i°n the art reco
t perdugaya ssibjedt! molenieiafuehaibé.chin soola casest e recombmant

f ti f. | ent d bet

OFERLaS e Bopd S8 BesisedBRapcibREDH SuiEch Rhleculas one that
ScopAses SHei %ijetfp'rﬂﬁlék:ﬁﬁe Cé@ e @?yaﬂ%e%b@rsoﬂn nature, in
interest. Nonlimting exanples include: small organic

nao@r@@pe’@mqntcfp@h ndn atben easesadhelsubjest msxlecnyel riaoee, that does

2 Sl ocelirdhe FoEbBInapR el "and conposi t s

of one[0d35)Phe sobjdchandleclies sEfsthefinvertircalsesineide adeérvatives
be used. 10 [0134] In the case in which the subject

nef e@all organig mpleewes, Proteing: puclgigiagids &amnya#ratpé, apd lipids.
| AR edHife S4 BEAFVEDL 8CHdHR SFEMAIFordBhR MBR LI Brétein, nucleic

acid, carbohydrate, or lipid that is modified from its natural state by adding,
subtracting, or altering one or more chemically reactive sites present on the
small organic molecule, protein, nucleic acid, carbohydrate, or lipid.
Techniques for making derivatives of small organic molecules, proteins,
nucleic acids, carbohydrates, and lipids are well known and widely practiced
by those of skill in the biochemistry art, and thus need not be detailed here.
[0136] In a preferred embodiment the subject molecule is an antibody.
[0137] The subject molecule can also be a molecule that is antigenic. A
molecule is antigenic when it is capable of specifically interacting with an

antigen recognition molecule of the immune system, such as an



natural source, i.e., purified froman organi sm which
conprises the nolecule. Alternatively, the subject

wodogowi2eo can be obtai ned froma reconbi nant BOIYIBR2003/005569

10

15

20

25

30

i.e., froma reconbi nant organi sm which has been

engi neered to 15 produce a subject nol ecul e of choice.

In some cases, the reconbinan®8 organismthat is used

to produce the reconbi nant subject nolecule is one
timahunoglubulirse(antibmdys)ubrj §ctceholaimgee rexgeptdre Angﬁmgemc poly-

occur at ur nonr.eco t form, In of
chsdlide chatimplleast ARt S FA oROSaR Aldeast Abet 10, amino
ngéidsal |an %ﬂn}g;lbnld‘ plobfor! & OFDMEHUIOT €8I B Mth 30 pb&?o??]that is

The subj ect ecul es of the 1 nvention al so I ncl
disrrnuacdeminandffos @atibody gani celluveeeptioesecqgriti@i,ner, it can be a

nucl.ei ¢ acids car h drate apnd lipids., As use .
EFBh G ogarifal N Zhfhedy 15 toR e, by cnitiRling the anti-
n@ém@lﬁdﬂlorpt@taecta?nelnﬁ@leﬁjme f@cinthmusiaahieny & fHofsculd that is anti-
ITpidthat is nodified fromits natural state b

agemifgleeds apt Lecitsell imawunapeeici ng-.oprpahie mirediciting an immune
Cuté“f;gbﬁéék/\xhoﬁ?? aYr?erS' tes present on the 25 snall

nic nD ecu protein, nucleic acid, carbohydrate,

or |ipjod38] Tee Itmngqtlﬁg cf)ﬁTpléISabf e hoehtien baﬁ$>e0éxpmeblto a cell
organ nucl ei ¢ aci

Rf@lﬁés'agil?é le‘ifw(fulchﬁscg degpdritiecell ﬁﬁB%’”a‘ﬂ‘éo @ devRro. In vivo
g%%éﬁ?gqjs a@%lebg@ﬁg é%fmlﬁiiékl[ﬂnéj ﬁgrtgf‘ge{ié'n%gcgfrﬂi?lﬁk gﬁ( aPHarmaceu-

us need not De detal
pttiCEﬂ eomgubsédidnoat desdritiddeherelj ecin amy suitdbde equivalent formulation

FhHe it ine At Reteaeqlin Bromind e BBRSHIBTRLS BEnBIoN on
V‘fh%nsdrfadesof?é@ﬁé}it% SlsSHUA | fllio EXPRURE bLbrs Wikdh Bndritic

ant i gen recognl tion nol ecule of the inmune syst em
serlls growann\Wr@ amexppseddo poF tarpetiod coophne 38

A ant A ShB SRG S tne s R e S0y BE SRR CR P of the
aindeptic.e O §f aidinrgskillanane akOwilbr8cagnizathehurdérous modifi-
antigenic portion of a nolecule can be that portion

t%ttorisSanqi mw@eemthahm%beawmw wthput @ltering the spirit or
i fh%c%‘??één tof?weﬂﬁ ﬂ?@dtf"i_’ca‘?%hg' 8Rd uvc'aer%tfo?ls are

gen rate an ody to e by conj ugat |

t believetito bwamcnmmsseﬂrwmm ahe: acopeabf the imeahtior. oTrhe examples
i munj zati on. hecul e that is anti- genic need not

bd0 NP 3Ny WﬁiﬁHHﬁg pdnventign.  capabl e of eliciting an

i mune response without a carrier. [0138] The

targeting conplex of the invention can be exposed to a

cell 10 expressing DC S| ENAMBEESas a dendritic cell

either in vivo or in vitro. In vivo

Example 1: Flaviviruses

[0140] The production and purification of DEN type-1 (DEN-1) virus
strain FGA/NA d1d (GenBank accession number AF226686) (Duarte dos
Santos et al., Virology, 274 : 292, 2000) and West Nile (WN) virus strain IS-
98-ST1 (GenBank accession number AF481864) (Mashimo et al., PNAS, 99 :
11311, 2002) from mosquito Aedes pseudoscutellaris AP61 cell monolayers
and virus titration on AP61 cells by focus immunodetection assay (FIA) were
performed as previously described (Despreés et al., Virology, 196 : 209, 1993).



exposure is achieved by adm nistering the targeting
conplex in a pharmaceu- tical conposition as described

wheoogiom209 i n any suitabl e equival ent fornul at PONIB2003/005569
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known in the art. In that case, the targeting conpl ex
will bind to DCG-SIGN on the surface of dendritic
cells in vivo. In vitro exposd@e occurs when dendritic
15 cells grown in vitro are exposed to the targeting

c ¥endwfevérOdd9]virlizevdoeideovdig exFDIR0ds ai(8TAMARIL,  Pasteur
descri bing certain aspects of the invention.

On f
oVaEREBy Lok Bl 3) {OeRBaaK AckRESIOp uumhPs KA S ey prapagated

TRk AFIGT RGN YOS, R UERATRY P RIBIA L hured i
| svennse gnadi€ntshamd tifrbtedadn YBER Chodlls: dnfieativipntitess wel®expressed

bel i eved t o, be e%g ssed within the scope of the

i A% EPRUSIRrMiRgUR &Fﬁ@s, do not in any way linmt the

i nvent . 4 a iV HOR49] .
The pr kaual an Mo roriy PRl E AN I JaEopiey paplowo N
viimked glycesylatiorGaites\atl positicas Beams; aod eAshi1ean Boihiiglycosylation

AF2266 te dos, Santos et. al.,.Virolo 274:

2585 S OENET bBePBReteE wRped ke Liidee et g Npycosyta-
(ﬁerm&ﬁa&sewgesmayéonwb@m AvABL8G4). sdhshDIDILO8HT1 E glyco-
PNAS, 99: 1311, 2002) from nosquito Aedes -
pBeieipshag @ singles NApiedcglyrositiatiinagide shatbappearedr tgsbe utilized
t LON A I 0 ' Cti say
(1SgPrbr Ot bofin oMo W iene R AYAGACE' PRudRrELot N
eglyabsylatédr Thedhavivirds M peReinli 93} gly'desafed. 041299

PCT/ I B OO%ﬁ 005569 39 Yell ow fever (YF) virus vaccine .
st r ai nlOf#8] boshesg ARKpeTimeplsst wer tesigdcilEN-1 cang1 Yy virion-

{ o aR a7 BREShRIee ThTn bed (bl R jRRARARPS Abharides from
nowoshaye AL61peelist i ed in  sucrose gradients and

ttrated VERO cel | s. | nf ivity tit

o ExpBbfa” " HUTER GRneR ke Slcuni 2 (FFU) . [o0141] It

is noteworthy that FGA/NA did E gl ycoprotein has two )
NI nl@éd?»b|%a9m$ gRm; puifiechNopesHelean selis femammonocytic
oF oL THE-T (ATea BRE b3} ol DCEBICR i Rl one, THPIDC-
NSYEM ¢ asgreaobtained dframeAl Arfaty diremiunelogid . Virale Vi(Kabn, et _al.,

IR Bk 1 A3 2Ry nafe b Tier Tisnd SHEIEsSIGN cpis were
lig%tdzrésdm (RBRNT 840 psmgﬁ%a'me%%mv Juppienhted WRh€AB% heat-

04 E protein is no
inactivated fetal calf serum (FCS) (Eurobio, lot 160402), 2 mM L-glutamine

and antibiotics Peni/Strepto.

[0144]) DC were adhered to poly-L-lysine (Sigma)-coated glass Lab-tek
chambers (Nalge Nunc International) (5 x 10* cells per cm?). THP-1 and
THP/DC-SIGN cells were adhered to poly-L-lysine-treated glass Lab-tek
chambers or polylysine-treated 12-well flasks (5 x 10* cells per cm?).

Example 3: Virus infections

[0145] Cells were washed once with RPMI 1640, incubated with highly
purified virus in RPMI 1640 supplemented with 0.2% bovine serum albumine
(BSA, pH 7.5) (Sigma) for 2 hrs at 37°C and placed into fresh media supple-



gl ycosyl ated. The flavivirus Mprotein is not
gl ycosyl ated. [0142] In these experinents, we tested

w4420l VN viri on- associ ated E gl ycopr ot ei PCT/M20€IN05569
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bear mature N-1linked oligosaccharides from 15

nosquito AP61 cells. Exanple 2: Human nononucl ear

cells [0143] Human DCs from pggi fi ed nononucl ear

cell's, human nonocytic cell line THP-1 (ATCC TIB 202)

a r | clo /

SR S 2ser pesi g gl 1! Bt RGPl ifisento
abt 37°fard@umist y, 16: 135, 2002) Irmature DC THP 1

d T -S| GN cel | t ur ed
cul t or B AT A ST SoR Al BelSPHAeL99 hial enhorit brs delarmined

fagnab it DERNLUMV(TE3petifit 'HPefmrh@e %@&fs(ez)asc@esnmw (HMAF)
|utam ne and antibiotics Peni/Strepto. [0144] DC

w@geﬂ 4strain dtaway).pbIN virus-gpeeific (HMA 8o tteain @%STU or YF
B Se s STOAES P03, BT ENOT, wlh CllReR” BE 1:5b 0t indirect

adﬂmnadfl@@re@@ér)(:d-ab)/;SﬂdVR)lIslyeab§d'|t§}écﬁ5§§eb;§ﬂ%st éKal., J.Virol., 70 :
chanbers or polylysine-treated 12-wel' | flasks (5 x 104

cb9Q 1&95 cn?). Exanple 3: Virus infections [0145]

CEARIELS ML CE O Rl o L

us in ement ed
vv| th O[OZWthleeerstecehs awa*mnﬁJba(thSAﬁlthth) Elﬁrgﬁ(ﬁ mM),
f nt sh nmedi a supp
 Garan 203i05eh; pRbRICREAD T81 03 (D Wol Shpt-LMCY Mab

21?1‘34 ot%é’&?ﬂr&ef@;}.ﬂg/ﬁm 'o?'DENC@sg’g&géelipéﬁ@tﬂz @lut”rgﬁ 50)

for hr's pércent age S expre
vinr BPWn‘tGll@ewpmdsmdeteei with ébIZ%UBSAgfoe i20hmain BEMAM temperature

D455 BREHILIG JARTPY ST HRcsatt Fociohe Solsohere washed
(with ®RPMI %@@aﬁ'ﬂ%cu&ﬁte?f FvitH RNMBIS’FBKU Py FOor A0/rs. Anti-DC-
(strain FNV) with dilution of 50, by indirect

i ﬁ’rﬁ!ﬁ‘\&iﬂﬂ‘@éBé@@e@l aad ﬁltimMGVdugbymd@we obtaineR fpmedli émara.
oot o tBOGheeifGh, a4 L en
cel | s [0einB] Brieflpaicelts avarbefixed WIthEBVA (f; éamalddmﬂ@a(PFA) in
B8Pt By rijarat room femparature, incubated with 50 mVPNILG! in PBS for
20 min and permeabilized with 0.1% Triton X-100 in PBS for 5 min.
Intracellular viral antigens were stained with anti-flavivirus HMAF. The
secondary antibody used was a FITC-conjugated goat anti-mouse IgG
(Sigma). Cells were observed with a fluorescence microscope.
Example 6: In situ detection of apoptotic cells

[0149] To assess the nuclear changes associated with apoptotic cell
death, PFA-fixed cells on glass slides were treated with 0.1 pg/ml Hoechst
33258 (Sigma) in 0.1% citrate buffer (pH 6.0) for 10 min at room temperature.
Cells were considered to be apoptotic if their nuclei exhibited margination and
condensation of chromatin. Cells were observed with a fluorescence
microscope.

[0150] Apoptosis-induced DNA breaks were detected by the

- deoxyterminal transferase-mediated dUTP nick-end labeling (TUNEL) method



12.5 (isotype control, 20 pg/m ), or DEN E-specific
Mab 9D12 (dilution 1 :50) in RPM 1640 suppl enented

wowaoh/ 0012290 BSA for 20 min at room tenperat ure POBPIE2063/005569
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bi nding the virus for 2 hrs. Two hours after

infection, cells were washed 15 with RPM 1640 and

i ncubated with RVl 1640 2% Fé€$ for 40 hrs. Anti-DC

SIGN Mab 1810.2.6 and anti-LMCV Mab 12.5 were obt ai ned

f (Dosphek étmiﬂ aJVEalan‘ﬂiOe 50?0 mmmd )| EOA(?S(TQJNELassesay was
[0148] Briefly, I xed Wt %)

QPHP%T‘%I Wé'hy%téeqtﬁ’ﬁﬁy‘m&&% BRSOPIgatR) ( i@?k%ﬁ’t“ irggwnoresearch).

'[}y%l@ in PBS for 20
2 mgnwgﬁ Sgb{%ggpiﬁf ?gleyé&eﬁgglm% G{)on X-100 in PBS
f fxamphe d: DN wices Infectiondfrhiimam O@Gensiveer e st ai ned
with anti-flavivirus HVAF. The secondary anti body

used WG 54 | W Gavengxgrainred gdethexNDENTDUSRIS| StFain FGA/NA d1d
ZﬁwCel | s were observed with a fluorescence
6‘@

8.DEs. dﬁﬁ@‘éa@@n Wrﬁthﬁ ArpfEtlicel was peedpd e Bifeet 50% of
Cﬁhh?anzﬁ%ot%‘l?]ﬁ'NTer 46u}9 e eX i by JF assay using

assocl a apo |c c
oan{EN-1s HMIEE (fig. e) t efetthk \p!atticl& hcpghmatdzibenmA/NA d1d-

33%33@3%%%&6%%%33&%‘: "BFRHAE BRE dn Bhshat 48

geeﬁr%b@oﬁ fuﬁm@ Dewa \ﬁrusenbwgll testh A9 9F AL IB0s e infected

ndensati1 on of chronatin S were observed wt
f Mitbr\@$t eineestraio 16+25-69dojpe 0.i] of15 0P6 ffdpicel) er YRd@ceithe strain

i BF S0 ERCRFLEN et pererdRR i Rl Shaxe)
net hod O@Z?Wéétﬂﬂ'ﬂaf’@dgth B GieP 8PaindRGAIRARI REresults in
et al., J.Virol., 70: 996; A TUNEL assay was

péppbiqsﬁdaf\t@rt‘}ﬂ btqfelpfegt;omaﬁ iy By dtngsehtd3238 staiog (Fig. 1)
fgﬂgﬁ%ﬁéﬁﬁ&m%l(,:@gbks& re observed with a

UOresce ope anple 7: DEN virus

| Exagipl®B: oAntUIESSIBN Mabvi B10.2. 6 BIbbRY DY#J-hanres infection of
exam ned whet her DEN-1 virus strain FGA/ NA did
replicates D¢SDCs. I nocul ation with 5 AP61 FFU cel |

was ney e]4\;ge AN Fe Y Sfec éfaf'%ﬂ Sl @Méw&%mmzs

wi thin rs as exam ned by |
aphi DEREN girdd\VtFai FRGA/NA d1dniffectivitye Fpga.rrellicﬂndﬂ:ates that 20 pg/mi

acﬁ%@f@@ﬁpfaﬁ@é‘#gwwéggnm %Sﬁs gs ?é)xaxmined by IF
p9§§é[¥(":sﬁ%cv\g nglf“r/]éjg?{]gg BRNEE MY 91512 keRled thannfb&ifty of DEN-1
virus by 70%. The production of infectious particles in FGA/NA d1d-infected
DCs treated with Mab 1B10.2.6 was very low (< 5 AP61FFU/mI).
Example 9: DEN virus infection of human monocytes THP-1 and THP/DC-
SIGN
1. Specificity of the interaction between DC-SIGN and DEN virus

[0154] We further examined the specificity of the interaction between

DC-SIGN and DEN virus. To investigate this issue, human monocytic THP-1
cells were first infected with DEN-1 virus strain FGA/NA d1d. At an m.o.i of 5
APs1FFU/cell, less than 1% of THP-1 were positive for DEN antigens as
examined by IF assay (Fig. 4A & B). Similarly, YF virus vaccine strain 17D-
204 (m.o.i. of 50 VEROFFU/cell) failed to replicate in THP-1 cells (Fig. 4A & B).
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[0152] Infection of DCs with DEN-1 virus strain FGA NA
dld results in apoptosis after 40 h of infection as

j udged by Hoescht 33258 staindpg (Fig. 1) 15 and
TUNEL nethod (Fig. 2A & B). Exanple 8: Anti-DC- SI GN

MyPhdBAES- 2n 6n Bliosiks A@%%FﬁU)”de‘lluswkann“é%HéB'io ‘ﬂ'ffect%ut of 70 % of

[0153] W anal yzed the effect of anti-DC SI G\-specif
M PEE 10@llg véth \BiN mmsﬂrwndaéagsw(ﬁlg:m/ &B)d1d

i nf ect ?w ’ 20 of
Mab 18 cells

as exa Mmydétﬁrmm%a%etﬁ%r éD(DfSiG‘N b@nfé@@UENJ~1 ﬂﬂlé infectivity
Mab_9D12 reduced the infectivity of DEN-1 virus

7@%THH1é yedesteditba Q3-SlaNeexnreasing human mwnopy Recell line,

ORDKESIG (BT KSR il SO 2380 2P AF ARl . of 5

oﬁAPhtﬁiﬁWc&tbnmmbesth-lFB(l/oanﬂ THP/MC-SIZN Sd:éﬂ!ti Sl:vere pos:tlve for

S city of the interaction_ between

?ﬁfg“ é ntiggns after Bxfa’n'nfféalonh@gg%c Moaadlgy @# THP/DC-
t t e | T
i %3%&‘?%28?@ WiREn TNy aSlrebli A SOk fidd Siterif 96-h period
wef énfection. | Uhkiet &XENuitt YirdldENY A \ﬂfiUlSU@Mﬂ&ilstraFGMNAQM did not

did.. A i of 3 61FFU cel | ,. |

rhicle, FLTERIRE Sl seis-akea mideqs Hah Sty aRar By feel. Itis
| BIsessintdrEsthaf DCASRIN c%u‘lﬂ hifb’dléie efihaticeHieny af WNewrus infec-
strain 17D 204 (mo.i. O 50 VEROFFU cell) fail to

r §ph ibyaneneeytic Is_(lagl #5 (F. g. 4A & B). WO 2004/ 041299

PCT/ | BZ00, 4

FFU cel’l We$—Tteedet s : D )
cells mQ- Bl&N-medmecSDEN Virds%:aamﬁTl (Fl g 4A & B). 2.
Role of DC-SIGN Iin DEN-1 virus infectivity at THP-1

[ 0155] [Giot)¥Ye testad thaeffiests elamanaanc BADA anddEdCSIGN spec'ﬁc
A AEPSPE 8 0 SRl pifada B! SELE MR, 1y nose exper
THiRNDS- IMaGNBD K2bnsavedlas, a Inuganvda xonft6l whiétsas ﬁlﬁl@E) Mab 9D12
THEP ISP 48,2 I G ey oh P e SN Catlsabze tesied with DEN-1
gvﬁ%ﬁgﬁ%ncrﬁﬁéwéu\lﬂ«%ﬁ ;gtf ?'?1 R, Sqt%foﬂ APEY @w{!%ag m{é@mmc -SIGN
r eells were pgelmmmecémtthBTAaorgBC%Slﬁéi spekcific Mab 1B10.2.6, infec-
tivity of DEN-1 virus was essentially abolished (Fig. 5). Dose of 20 pg/mi
mannan was needed to reduce FGA/NA d1d infectivity by 75%. It is therefore
reasonable to conclude that DC-SIGN is capable of promoting DEN virus
infection of mononuclear cells
[0157] The cytoplasmic tail of DC-SIGN contains two defined putative
internalization motifs, a dileucine-based motif and a tyrosine-based motif. We
next tested THP-1 cell clone A35 expressing mutant form of DC-SIGN in
which the cytoplasmic domain of the molecule was truncated (Kwon et al.,
Immunity, 16 : 135, 2002). The truncation removed 35 amino acids that
include both the dileucine motif and the tyrosine-based motif. We found that

DEN-1 virus infectivity is mostly preserved in THP-1 cell clone A35 (Fig. 6).



10 of infection. Unlike DEN-1 virus, YF virus vaccine
strain 17D-204 did not replicate in THP/DC SIGN cells

wa@tooa4rew®. i . as high as 50 VEROFFU/ cel | . |t i BCT/#820a3/005569
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of interest that DC-SI GN coul d nedi at e enhancenent of
WN virus infec- tion by nonocytic cells (Fig. 4). 3.
Ef fects of mannan, ETDA and D3 SI GN specific Mab
1610.2.6 on 15 DC- SI G\-nedi ated DEN virus bindi ng
[9A36] 1M _egmiselic Clrfpt Of cORMMRE, 1&T

SI'GN spegﬁsl c {l\%bquce% rﬁJtG Con DC- %I Cﬁﬁ%d?ég?]ea&‘:sa&m of
vDENs1 MFHIHWfQCtKPmbYIEKEs-@l@NpeH ments, Mab BD12.5
served,as_a .
was us‘é XS €
i nf ect jod 58} THPWE&SJG'N) c\élls M&rétlﬁ@bféd:@ﬂhP@ENll\‘i*rLﬁi [DEN 1 virus
mo.i. of 5 AP61FFU cell. When THP/DC-SIGN cells were
ﬁt@'nfm didi(Rrench/AGuianal B2 ipes straip Jaab (Jamaica); DEN-

1%17Pluéﬁeglri 'E_EFICS%‘g 'N'@)%n&f ﬁgl'ﬁvl}’drﬁr $tPa rﬁéﬁig%% \A@‘%é’ﬂ é% at the

neealtiplicities rafdmﬁa:tlﬁﬁNMJAI)d&dnl ﬁﬁetri 1101 AyeIFFUIEEH akt spetified in
r easona

LORAEPE (T BRGENTRgeriZRl o1 DN Erigenrtasiiveoh1Brcels expressing
”DOOQIGN &Rls &&bhﬁlr{egj’(? %‘udTQ@t i RO RRIFE Scdrtel u%?nf\% specific anti-

DC- SI GN contal hs two Ined putative Intern
nBENf IMAF dt #e dtpmi—nbf&chdn iifigure 7anNoaDEr arstiges- Wwas ddtected in

f est ed 1 ce]l. cl one 035 expre n
rrmeHg Cte"?d)'?fﬁ‘f:%ﬂl‘ﬁ%’ pEAD 4’\‘ Aifhe cyt opl as)r(npc ssing
domai pab9f Tiee Ao ¢a%%dmyus@ﬁ@¢eédﬂ§0n et al., 30

| muni t 16: 135, 2 02) The truncatl on renmoved 35
am no a@ wst infeg DK tessind THP/IDC:SI1Gdells
t he tyrosine-based rmtlf Ve found that DEN- 1 VI rus

i nfecti vty s nostiry preserved—n—THP—iTcett—ctone
A35 (Fig| 6)YirwD 20'04/1\@@112,99 PCT/MB2003/ POSKIEH 1043
Thus, the cytosolicl tail does|not contripute to thg
enhancenpat—ef—>BEN1I—v+us—Hif-ectien—by-DC-SI-GN—4.
Conpar at | veDBEN-@r act i omPet ween DGoend dj f f esg@npt DEN
virus types [0158]] THP/ DC-SIEN cells wefe infected
wWith DENlvirus [DEN-1 virus % strain FGA/NA did
(French 31'@]3%),2 DEN- 2 jvdor us $traigy, Jam (Janplega) ; [DEN
3 virus ptrain PaH (881 (Thal | &nd) ; I5EN-4 virus strain

63632 (Blrmanie)] at the nmulfiplicities|of infectijon

(M) fr.’Jm 0 J:FU/(eII spegi fi in
exanpl e ?%e percentAggé (9 | of ant gen? dsi tijve
THP ceIIs expressing
DEN-4 1,5% 2,5% 5%
DEPOSITS

[0160] The Hela cell line denoted “Hela DC-SIGN Flap” was deposited
at the C.N.C.M., 28 rue du Docteur Roux, 75724 PARIS Cedex 15, France, on
October 30, 2002, under the accession number 1-2949.

[0161] The DC-SIGN clone denoted “DC-SIGN human clone2” was
deposited at the C.N.C.M., 28 rue du Docteur Roux, 75724 PARIS Cedex 15,
France, on October 30, 2002, under the accession number 1-2950.



DC- SI GN was determ ned by indirect inmunofl uorescence
using specific anti 10 DEN HVAF at 40 h post-infection
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infected with each DEN virus strain. [0159] The

followi ng Tabl e sunms up the results. DEN virus

i nfection of DC SI G\ expressi% THP/ DC- SI OGN cel |'s

Virus MO 0.1 MJ1 MD1 10 DEN-1 25% 40% 50% DEN-2 2, 5%

6% 14%0 162N\ Be Zyboidod@rdetsted DENBA 012.6% dvas%odeposited at the

OB NP9, Bobfef B6um (5P FARIE GedSods, france. on
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Oct ober 30) 2002, under the accessi on nunber 1-2949.
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1. Use of an anount of a DC- SI GN nodul ator sufficient
to substantially nodulate the binding of an effector

WO ok/eqnde to a DC-SIGN receptor for the prepIBEIB2003/00$5569

a medi canent for preventing or treating a disease of a
5 mammal , wherein at |east on ynpt om of the di sease
is nediated at least in part by the binding of the
ef‘&ﬁéior Im:)le ule to the DG SIGN receptor of the

e 'F9HBeH ' 8at ed. 2. Use of an amount of a DC- Sl GN
bl ocker sufficient to substantially inhibit the

bi ndi ng- d¢s@pf anraewit akal BeuSISN Biagutatossdficient epsdpstantially
¢ . . . .
9o 43 B0 RRL1 nd RRACRTRR, OR/SRSIEELN B ror e
omeepsgnatioonobfa trhedidaseas dfor spreedntiigeratrebidgt ai isease of a
part by the bi ndi of the effector nplecule to the )
bevaigly Whein At st ppe SymAtem aidhediseassisnediaterhat least in
u iy; i |

S0y ey s FESHA P Gy ercgotor of
Tmeamg@l ¢4 beltedate®, wherein the DC-SI GN bl ocker is an

anti body.,,5. The use of cl aj reint .antj bo .
speci f i< 58 Obi AuEmRENt §?é\b@6§'ﬁr’ﬁgﬁ féﬂ%’%?#°4§$stam'a"y
WheHiBit thé Nsindinlg 8Py Efle&bf 'rﬁé!beeblo_nQSDU]SIGQO_recePtor for the
effector nolecule. 7. The use of claim?2, wherelin the

10 porepartion oefk & medigamenhdoy | preventingolasctrcatingiaa disease of a
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t ent. . S f claim.7, wherei ,
P SR A RSB eof sy P AT B & st
amarnby the difdingloBthewtidctdrahokiclifd & 81¥ DC2SIGN receptor of the
substanti al | i" 25 nodul ate the binding of a viral

ef MBI tare d@@i@d-t o a DC SI GN receptor for the _
preparaf i gg{nsé‘ d?gtﬁéig?'ﬁeﬁgkmhéﬁfn m]eeb%f‘ﬁ'l@ﬁlemockéﬁe?s} a"Slocking

aviral in I on erei VI'T
i weagaiivenofi theraffdickdradol@tulecast in part by the binding

of the viral effector nmolecule to t - SI GN recept or

of t he‘mekhfatse BFB'@'ler A t%%fﬂg?@gﬁ"%?kedﬁs apsntipody.

of a Dg S faf i\ ' ; ;

it e ChESL g stahid \pidpin e SHISAAP btk fitaly bias D
DSIGNGN receptor for the preparation of a nedi canent

‘;86 A {gjb'eg@%?[cgtzég%} iozgg\g@@%irﬁéheia”rft%%tdiyoé‘peocfiﬁc%u\f‘%inds the

effector molecule.

7. The use of claim 2, wherein the DC-SIGN blocker is a mannosylated
molecule that binds to a DC-SIGN receptor.

8. The use of claim 7, wherein the mannosylated molecule is mannan.

9. Use of an amount of a DC-SIGN modulator sufficient to substantially
modulate the binding of a viral effector molecule to a DC-SIGN receptor for
the preparation of a medicament for preventing or treating a viral infection of a
mammal, wherein the viral infection is mediated at least in part by the binding
of the viral effector molecule to the DC-SIGN receptor of the mammal to be
treated.

10. Use of an amount of a DC-SIGN blocker sufficient to substantially
inhibit the binding of a viral effector molecule to a DC-SIGN receptor for the

preparation of a medicament for preventing or treating a viral infection of a



manmal , wherein the viral infection is nediated at
|l east in part by the binding of the viral effector

wordogoul2e9 t o t he DC- SI GN receptor of the mamraPCT/IBR0B2005569

10

15

20

25

30

treated. 11. The use of claim 10, wherein the vira
effector nolecule is a 5 nolecular constituent of the
viral envelope. 12. The use o48claim 11, wherein the
nol ecul ar constituent of the viral envelope is an

en\\aﬂhrﬁaemmey&anh@tv&an.nfécﬂmnTbe Megiatdd cétaueaslto,m part by the
wherein the DC-S|I GN bl ocker rises a bin

nbinding off thenéray pffastormaelecye t e8%- §IG&Icremptormé the enammal
o{odé 6%2 wherein the DC-SI GN bl ocker conprises a
bi'ndi ng nmoir ety of the envel ope glycoprotein. 15. The

use of1tl airhe ltse Wiadainn thewhsiesl Ghe blirat lkeffectar atolecule is a
anti bod se of cl |m15 wherein the

amol qoé‘sﬁt‘#?ﬂﬁef:ﬁ’@n‘éﬂaléﬁt’ Opﬁody 15 17. The use of
claimis, 'I*H@%fébaf EBfn BT Rerdid C}ﬁe rﬁg@T@&ﬁléF‘@oﬁé‘tﬁ?en of the viral

monocl onal ant1body I's hinmani ze e use o a| m
16r,1vehhm&1an eheelape ighwdpratpieci fi cal |y binds DC- SIGN.

19. Th of cl 15, wherei.n th [ ,
Spect FiaarThe ek aiaT 105 Wieral hETERISN Hagkr gomprises
29mdﬂ@®m@ﬁe@y of thel atdne#Bctomiesietmet he anti body

specifically binds the binding noi eté of the viral

ef f ect &4 nbiecuse &©f claim TRe wheeeinfthel BErSIGN blgrkesioemprises a

| at ed nol ecul e t hat
ﬁgg%trg %@\%cﬁ"e@%@gmg&éz The use of claim
21 whes elThetuze dfedfains Y, Mﬁ&eﬂﬂl@lC%lGN biowkeA(s. ar?-antlbody
The use of _claim 10, wherein the viral infection is

FI aV| vi6i dehe use Qf<LlaiRt d&: whgreiRdherantipody|is & m,czfm#onal anti-

uIe iIs a Flaviviridae effector nole- cule. 30 24.

e tuse of claim 23, wherein the mammal is a human. WO
2004/ 0#2.29bhePUSE | d32€18B OGH Saferedd tHtb mathmal é aohumbai and the
2%on‘é"8|%%% '.511nt$bho(?jy':||s%ulrr}/alnrliedd’jl e viral infection

18. The use of claim 15, wherein the antibody specifically binds DC-
SIGN.

19. The use of claim 15, wherein the antibody specifically binds the
viral effector molecule.

20. The use of claim 19, wherein the antibody specifically binds the
binding moiety of the viral effector molecule.

21. The use of claim 10, wherein the DC-SIGN blocker is a
mannosylated molecule that binds to a DC-SIGN receptor.

22. The use of claim 21, wherein the mannosylated molecule is
mannan.

23. The use of claim 10, wherein the viral infection is a Flaviviridae
virus infection and the viral effector molecule is a Flaviviridae effector mole-
cule.

24. The use of claim 23, wherein the mammal is a human.



Is a Dengue virus infection and the Fl aviviridae
effector nolecule is a Dengue effector nolecule. 26.

woO Jdoeouge of claim 25, wherein the Dengue vir UsCEIB2e031005569
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nolecule is 5 a nolecular constituent of the Dengue
virus envel ope. 27. The use ofggcl ai m 26, wherein the
nol ecul ar constituent of the ngue Vi rus envelope IS

carm 29 wlbRerRe: R GeRbleSy: PEranaF Evgas el infecton

pr@beméhglﬁe Bangintedtiohlendthdl FRopimiel efectér @dlecli®isia ®engue
of claim25, wherein the DC- SIGN bl ocker conprises a

bm@rct@m@}pew . of the Dengue virus effector nolecul e.

30. Th 62699'9159&5& g?bfé\rﬁgﬁépﬁ%@n%le ft&r@ge%% Q'fé)(‘égrer%olecule is

conprises a e VITrus
glaymOIUouteeiomnsBﬂJen{F hfethesleemgue:lnausm@&blopmer ein the

DC- Si ker is a recaq 15 nantly produced

prot ei %eTHee (R eclgim arm | Watein e rBolkoviRe qenstiuent of the

bl '%ﬂﬁj

wher r? \{'he an qudc?“s)egéﬁ%r\{gg gﬁgﬁo%ﬁy &g%t%g&

The use8of Theaigse GBpla»heZZal whetein toed2ergus! vias iebwelppe glyco-
se of claim 32, wherein the

e R Vs B onkeRiehe s an 36, The use o

clai m 3@, wher@senot Be.rﬂrns mﬁdreﬁmcé De-8ieN &baréér &dprises a
Dengue virus effector nol ecul e. 37. The use of

clbinding er0ielyafdhe Dameueeawgséﬁﬂctmgn@leﬁ@bt or nol ecul e

of a bits BB PLABIRCRE Abiain e DG BIEN BOeRE iherises o
mbitding endid dFithel Deagat vituy BYlysb omna DC- SI GN
receptor present on dendritic cells of a human or a

si mi an ¥ler Fﬁéisﬁrféfﬁa?'ﬂﬂ i38n Witrereinnie RaneleN blsickgp is a recombi-
P %(Y}ﬁgtp'r&%c%rd ﬁrB ing an H'V or a SIV infection of

uman or sald siman. 39. Use of an anount of a
DC- S| G82bl THukese sfifhim i28ntwhieoein ubs CO¥SI@NI blockerhis intantibody.

br esentlon “Hih st o6 Gt BAFEI tBerARisba s sRenocional
S@ntibody.

34. The use of claim 33, wherein the monoclonal antibody is
humanized.

35. The use of claim 32, wherein the antibody specifically binds DC-
SIGN.

36. The use of claim 32, wherein the antibody specifically binds the
Dengue virus effector molecule.

37. The use of claim 36, wherein the Dengue virus effector molecule is
Dengue virus E glycoprotein.

38. Use of an amount of a DC-SIGN modulator sufficient to substan-
tially modulate the binding of HIV or SIV to a DC-SIGN receptor present on
dendritic cells of a human or a simian for the preparation of a medicament for
preventing or treating an HIV or a SIV infection of said human or said simian.

39. Use of an amount of a DC-SIGN blocker sufficient to substantiaily
inhibit the binding of HIV or SIV to a DC-SIGN receptor present on dendritic



cells of a human or a siman for the preparation of a
nmedi canent for preventing or treating an HV or a SIV

wo nfoeotizon of said human or said siman. 40. HCPIBSE3/005569
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of claim 39, wherein the DC SI GN bl ocker conprises a
bi ndi ng noi ety of the Dengue virus E glycoprotein. 5
41. The use of claim 39, wher&Ddn an HV infection of a
human is prevented or treated. 42. Use of an anount

ofcells BE-aShGMamdubagioiars tif thei eﬁteda@at&#bsbﬁna rhédityment for
nmodul ate the binding of ICAM3 present on T cells of a

nﬁfﬁfﬁﬂnﬂmm t@@'nma@\t'l%%ﬁtsdv estiemof saidduraan or gaid simian.

cells t
medi camant Ji}ﬁor prevg'fﬁﬁlﬁ g ) QURreet @nE@%@Nﬁg& Cqmprises a

sblmﬂlmgmmty@imls@ﬂ)engyewesﬁglyccbprmbmg of ICAM 3

resent, . on cells of th
Pecept 81 p g@eH?ecﬂf ﬂ%’ﬁﬂ%gt |V&h%@m @”oH'Y H@f%ﬂﬁ%@f agmiman is

?e\;gm@dwoﬁ{ygg@d of a DC-SI GN bl ocker sufficient to
gﬁbst antially inhibit the binding of | CAM3 present
on T céPRl sUsé¢ oh amamablint\dt IIE’:—SlGBt\ImdrEJIateceptfmrent to substan-

Plighe PoP e 37 bindit Sl e EnlBnt es %2 Pammalyjtn DC-

l SﬁGNW‘é@bPﬁﬁ rélsén’:t'd;ﬁ d&HRic &Y B1ehEYnarARRSF ¥drithe preparation of
bi nding o present on T cells of the mammal

watrne@)eamemforr @r@@pnmg oF treating iilagemation ircsaidirmamotal caused

b PRI inddo ol IGAEE pfBss 35" ol PRGN B i pc-sion

Deswgiptorvpriegentory dgaditicogetisrof tHéméFrhmaluse of CI ai m 43,
wherein_the mamrmal is a hunan. A pharnaceuti cal

conposfdi dﬁs%éfrﬁf‘@n@w‘t qf)a JQQD@@NGNP@?%CS&@CB@M bstantially
anHutﬁfJ‘ﬁ{e El}%t@”g f IRARL gkerén\f &F?e&u@bdfea ﬁﬁitma?mth BE-SIGN

ereint pr esent
cegepdort peseat candeadriticevells of lﬂh\@rnamm.elldor the preparation of a

RSN o SRSl LB o B st

opécifié biHdikg fo?CICWM r%§é‘||neon 4f8cel_§:§18fDC _ Sﬁ@?ﬁg%mﬁ' DC-SIGN

corrp03|t|on of claim 6, wherein t
breseiptor preﬁpmti@"eéen@reildﬁeilauqighermaenmabf a Dengue virus

o o018 TRhE TSy Ao JAE R GR ESla W cbrises o
Nbingind Molety Iaengamengu@slr&s gl gw&mr@te% n. WO
2004/ 041299 PCT/ | B2003/ 005569
45. The use of claim 43, wherein the mammal is a human.
46. A pharmaceutical composition comprising:
a) A DC-SIGN blocker, and
b) at least one pharmaceutically acceptable excipient;
wherein the DC-SIGN blocker is present in the composition at an
achievable therapeutic concentration.
47. The pharmaceutical composition of claim 46, wherein the DC-SIGN
blocker is a derivative of a viral effector molecule.
48. The pharmaceutical composition of claim 46, wherein the DC-SIGN
blocker comprises the binding moiety of a Dengue virus effector molecule.
49. The pharmaceutical composition of claim 48, wherein the Dengue

virus effector molecule is Dengue virus E glycoprotein.



51 50. The pharmaceutical conposition of claim 46,
wherein the DC-SIGN blocker is an antibody. 51. The

w@banoeeeut i cal conposition of claimb50, wher ePeT/1B2603/005569
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anti body is a nonoclonal antibody. 5 52. The

phar maceuti cal conposition of claimb51, wherein the

mono- clonal antibody is humafilzed. 53. The

phar maceuti cal conposition of claim50, wherein the

anti bo89. spethé¢i cpidrndsentisal DCe@hEdsItiod .of Idk&im 46, wherein the

tical . Lt of claim50, wherein the
ghﬁ-gﬁ@@%@%&e‘gdégﬁ}o ' Plfji'nbi nds the viral effecto:r
| | . nas. 2 —_
1 e, B OISO BB oy

bisralmanoelinal pnibodihe viral effector nolecule. 56. A

nmet hod -gf 4 i.fving a - S| GN..nodul at or,_ wherei n the

ot hod 2ol PhelhabButbar Comartiig Saih sl Wasrelh the’mono-
btlofiahgntirddyas biimanizéd.ovi di ng cul tured cells

conprising a DC SIGN receptor; ii. ex&_)si ng the _

cul t ur 88 g Bhamacewticalepmpositionpf elain 50mwhereindhe antibody

b pgi:A [ ) period of time sufficient to
aF;F%éwﬂ%l%ﬁ%é’%(&é@rgﬂ umto be reached; and 20 iii.

det er nbai thet plearendoenticall campukitich of clalif STBWkREerithalantibody
effector nolecul e Qindin moi ety to the cul tured

ceh¢d '?Qﬁ'ytbr\'é‘i’%ﬁ}f’ Yea @ffﬁpﬁ’g moleGdR) i ne  bi ndi ng val ue;

b) det gg iy ; Ol pej I AN :

o ovi g s TR PARTARSRICH BPLER 83, Whehdin the antibody
r spegifieally tads the kindingi mgietyhef thel virat effectet hwolécula A

mar ked_.yi r,al _ef f ect.ar | ecu i.pdin iety in the

pr esenéé‘ bf mgﬁ?cgﬁ?{ @88&3’5}9& b%ﬁﬁ?gNdBPaB'gPQSf V‘%PFﬁ‘é“ the method
sgﬁmﬁris@g;ent to allow binding equilibriumto be

reached; and iii. determning the extent of binding of
t he mafked deteamining edraselinerbinding walberyi ng noiety to

e hes SRS iR IR BBl DSl rocdfor

PCT/ | BRO03/ éxscshy t19e cultured cells to a marked viral effector molecule
binding moiety for a period of time sufficient to allow binding equilibrium to be
reached; and

iii. determining the extent of binding of the marked viral effector
molecule binding moiety to the cultured cells to thereby determine a baseline
binding value;

b) determining a test substance binding value by:

i. providing cultured cells comprising a DC-SIGN receptor;

ii. exposing the cultured cells to a marked viral effector molecule
binding moiety in the presence of a test substance for a period of time suffi-
cient to allow binding equilibrium to be reached; and

iii. determining the extent of binding of the marked viral effector
molecule binding moiety to the cultured cells to thereby determine a test
substance binding value; and



c) determining a test substance bindi ng nodul ati on
value for the test substance by dividing the test

wosubstamde bi ndi ng val ue by the baseline bi ndiadTgB2003/005569
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val ue, wherein a test substance bindi ng nodul ati on

val ue representing an 5 about 95% nodul ati on of

bi nding of the viral effector93olecule to dendritic

cells by the test substance, indicates that the test

subst anpe i dewrmifingance tostt subistamce ibihdipgnmdduRities value

the binding of a viral effector | ecule to the DC-
sieee s auBsteiee b siVHbe B 1L upineg hngingsraiye by the
bbas&rie binBmgsldlud,he method 10 conprises: a)

determ ning a baseline binding value by: i. providing

cul t ur whetainl & teshpubstange imdingl BRdulatiopt waluei iepresenting an

~BBGR 3o B B piied o 38 R Feter Rioctlle 6 Henarit
suéld by ené tést albstandy, NAdibste8anht tHY tdsMsiBskfceli® a substance
reached; and iii. determning the extent of binding of

. ! ) 0
t Hat sepriaatiolly modaiates the bindingela ¥iral effiecior melenuje tathe DC-
t;bﬁ%ﬁ%& { p cells to thereby determ ne a baseline
bi'ndi ng val'ue; b) determ ning a test substance bi nding

val ue 5y. AROnethodraeividehtifyinguh tDC-SIGNe blatkepWhérgim thed method
DC-SIGN receptor; ii. exposing the cultured cells to a
nmEPWBESEYral effector nolecule binding noiety in the

presen of : d [ of tinme

Sur i - o5 endehREing diRisale shtindy BEEMEE. o be

reacheid; anpraviding delteediceils gotripeistng @ XIC-SIGM redeprof

the marked viral effectaor 5 ecul e bi ndi ng I et

to the'cul t YRAPRGINS Wg“ﬁﬁéF%g{%@t’Bﬁfﬁeﬁi’gV‘éé‘t%fgm molecule
SBingirR @il ReH A Beyidl \oF tinfd SufitieAe k& BIBW bt ibri
subst%ceI bjl'lndi ngei 'ggi“gitlpﬁ;nuvg'leuehf?g@\?mlg%{e%mb”um to be
stasghadcandy divi ding the test substance binding val ue

by the..base)j i ndi al,ue, . 30.wherein a test .

sﬁbst allce b %tgﬁﬂgw%ﬁﬁ%i?ﬁY%'ht oL Phding. of gbgnﬂa%ecgwral effector
abmacm@s%dirgr hidiétyad the RItDANERIRS to! thereby dbtephiRCh Waseline
npl ecul e to dendritic cells by the WO 2004/ 041299

peindingX(eha2:005569 53
b) determining a test substance binding value by:

i. providing cultured cells comprising a DC-SIGN receptor;

ii. exposing the cultured cells to a marked viral effector molecule
binding moiety in the presence of a test substance for a period of time suffi-
cient to allow binding equilibrium to be reached; and

iii. determining the extent of binding of the marked viral effector
molecule binding moiety to the cultured cells to thereby determine a test
substance binding value; and

c) determining a test substance binding inhibition value for the test
substance by dividing the test substance binding value by the baseline binding
value,

wherein a test substance binding inhibition value representing an about
95% inhibition of binding of the viral effector molecule to dendritic cells by the



test substance, indicates that the test substance is a
substance that substantially inhibits the binding of

wa@20040ai29€f f ect or nol ecul e to the DC- SI GN r eCcB@L/IB2003/005569
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58. The nethod of claim57 wherein the cultured cells

are DC. 5 59. The nethod of claimb57, wherein the

cultured cells are THP-1 cel I3 60. The net hod of
claim57, wherein the viral effector nolecule is a
Despsebstancss iediteteisahattiectast e .subdtantbe iset hodsobstance that

cIim60, vherein the ngye virus._effect | ecul e
subsSaniialy JbEs ghe BIRdiRg &Y @ Kral effesior moleaus 4e die DC-SIGN

D@@b &N bl ocker identified by the method of claimb57.

63. A nethod of targeting a subject nolecule to a cell

expr essi.nfhe m®®$bmmm&€pwberduyt®<qadmreg cehe aceDIC.t 0

a tar [ n.the arqgeti

conpr | Shs e SRR lAa T SetandhSedEiadid e T HP-1 cell.
wher ei 0.t Mheek@sal of chsamnsberwﬁ@rem lh@ﬂﬁab’@ﬁf&&oﬁ'rﬁcﬂé\bule is a
the DC-SI GN bl ocker to 15 bind to DC-SIGN on the cel

dreneuss Vifus effectporolegule.ecept or, thereby targeting

Lhe oub] cCLyUPRHHE GOkl 661 iReaheRRl Bk RO rector
DRoRic(id iblBxrigRIe VifusaP ngoprotbmdy 65 The met hod of
claim 64, wherein the anti body nmonocl onal

ant i b2 ABeOlales Dier N BI’OCJS%!dﬁPB@d tméheemet'ﬂ% of claim 57.
subj e %”W\Aﬁr%{hSd \of t@rggétgﬁjbeé I%ub %? m QEulgEtBhQQ:e‘ﬂfexpressmg a

claim n the elsana
HDGYS|G38 reddomby he@osing: the nelﬁﬁo a\/\laegetlrfg tmeereln the

nol ecule is 9. . The net hod of cl
WREIaiG porbpleio GemPu8S  Aubiegt yraBEuIS7and 16 dheR I blocker,
%héﬂeﬂ‘i fReBSpotifs & Bnd&reconRBHANRhiER bW, the UC%SI@N blocker to

A phar raceut i cal composi tion conpri Sing:
Dﬂﬂhd%l@\lDﬁ}&llﬂBhlt on, tendel) expressingtthen®C-SIGN receptor, thereby

Baietg o atPiack el Bk SHFL e ina AP IGAN Hecelor
achi eveml $hbhﬁéﬂti@att§ﬂ $lai® B3EWheddih @e DC-SIGN blocker is an anti-
body.

65. The method of claim 64, wherein the antibody is a monoclonal
antibody.

66. The method of claim 63, wherein the subject molecule is a protein.

67. The method of claim 63, wherein the subject molecule is an anti-
body.

68. The method of claim 63, wherein the subject molecule is labeled.

69. The method of claim 63, wherein the exposure occurs in vivo.

70. The method of claim 63, wherein the exposure occurs in vitro.

71. A pharmaceutical composition comprising:

a) A DC-SIGN modulator, and

b) at least one pharmaceutically acceptable excipient;

wherein the DC-SIGN modulator is present in the composition at an

achievable therapeutic concentration.



