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the Invention [001] This invention relates to nethods,
ﬂmsiti ons for preventing or treating

d| S wherei n at | east one synpt om of
Wﬂﬂ“\%\u\m S nredl ated at least in part by the
b| ndi ng,Qfknteraction of an effector nolecule to a

DC- SIGN receptor of the manmal to be treated. The
effector mol ecule may be a nolecule of a foreign
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& i Vet ) on al 'S0 el At eg t6
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. [ BAGKGROUNDON THE INVENTIONel ates to
conpositions and nmethods for 20 targeting subject
nol ecul es to cells expressing DC- Sl GN receptors, such
akield@fdhe fnventibhs. These conpositions and net hods
are based on targeting conplexes, in which one or

nor e s{@gcThisdlreenties relates &Y ahetMddy, AskaChss
or nmore DC-SI GN bl ockers and, by virtue of bi ngbﬁg)ogpﬁms for

oREEVEPing Pk trgpting diseases b mamolal wherein htlaast gee swglptom of

cumleeghe Ak Shie bl BLRR L racton of 1

Deffectopmatecudé tore DRBISIGHTeleptor @¥4he PRSIt tfé”treated The
febrlle tropi cal dlsease and the virus which
cﬁﬁ‘éégr imolegulgnmay, BGi @ fBolgAvIENCt @ {araissnpraasismhy The foreign
noffnisn? Bfay d&a WAkt ors of the disease are nobsquitoes
of the Aedes genus, in particular Aedes aegypti, WO
2004/ 002D oThEMYERETRABOSSEIes 20 Wtinpositers, cmmmwh;ethods of

R Cork i AR NS a0 Tabkomator veatin
bmmmialaaswﬁzs@tesmf@r Whiith 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.

[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,
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different antigenic types (DEN1, DEN2, DEN3 and DEMN4).
It belongs to the Flaviviridae famly, genus
bYib4s. 5 [005] More than two billion inhgbihgth$oosseo
W(If’l&@g/b%llﬁggndem c regions and the nunber of ind?vi%%al s
infected by the virus is thought to be nore than 100
mllion per year. Dengue is inpparticular responsible
for 500 000 hospitaliza- tions and for several tens of
t hpusan f a I 1 i . chj n. . .
o ISP OBSE cofificly SRR, Heic VB i donfét ahd ¥eridomesti
clareasc allhei rgspondiblegeines, atdlatda o M9S5S U duenbgertassified into four
consi st. of the appearanc f_ undifferentiate f ever
( SheEh RRtigede B B3NN DENE DENTa RENH e efongs to the
| WENAS R S fARivifuspai n and al so shiveri ng.
Fromtheafi[?i@gl}'sgo t he fif'trs1 day of the febrile phase,
5 a cong{3Qa5)vMoradbbo pepllition irsdbitanys ngpieaendeamictregeas and the

< ByBTET o NG FECADRY B s, PRHBBRE bemore than 100
ARRMBH TSy etr. DRNYBBDT IR icyl8Y RS FIMRItid b Qo%mgwﬁspitanza-

henorrhagi'c fever), characterized 'by Increase
vdioosiaad fpesenarbl tensyofdhoushndsgpfl daatios aohudibyroxisilyichildren.

Al t hou in, the majori of, cases, t | sease . . .
gener al 1e\f‘gie\9e§"f¥ﬂ?8f’a@‘¥f§/ o f'H‘? ntsoa e'qlxﬁea?yﬁ't&%flm'cm Signs
10 t lggnemmy bégiResUdtely laRdt dshsptestt thef appéutuate nifcuridiféientiated
(DSS or_20 dengue shock syndrone). These conplications

nd§veie (Ab e deBgUe efayess arsempanias duxiseveryy headashey, lumbago,
A Aol ToBTEGEAA ) 91080 T PELTEIe LU Rt by of ne

Sielilé iphadsey a ¢ongesitilé angcilopapuias radh ey apr@iatdor three to four
response are identified in individuals infected with

d&@gaéeonwmpoamgu%o have never suffered a
15 flavi V'[G%’ﬁo'lﬁfit%cée%\@r‘e %,hﬁ%ﬁgﬁé&ioh?ﬁ fesuitahhBadiarance of

agai nst ther flavivirus w fever virus,
Japhemorhagive siyadiomei(BHF oudengue dearpthelgiaever), characterized

BB R B ERRS By AR TH DI ERD RerfasioS. Aumouon,
r af BB SmBldtity f Eased, nhecdiseBse g%é?@réﬂ'l)dé%ﬁe!m@v&%‘bﬁ' within a
al ready suffered a flavivirus infection (other dengue

s avesky plempyr tue Sy te beofatalanetheeevent £f diypavelemig shask (DSS or

o v 4 Thit _ .

20 2000 At vile REBMchud S RRTE e tgne presence
andfipre@astirgpimMOnAP 0dé ArkdAa pARTCUIEZANHPE Pristhary Infection with a
[008] The infectious agent is the dengue virus which
belRglogays; Hengue aVTus (difaeentasgrolypedo wRPEWCalhe two different

Y aypof Saiblogitdi YesFoKhe die idBRAReSif iSRERBAR infected with dengue:

individuals who have never suffered a flavivirus infection and have not been

25 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

30 exhibit a secondary response, characterized by the rapid appearance of anti-
bodies.



litis virus also belong (T.P. Mwmath et al., (1996)
Flaviviruses in B.N. Fields, D M Knipe, PPM Howy

weerooah4124%eds. ) "Fields Virol ogy" Philadel phi a:pCT/iB2003/005569
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Li ppi ncott 5 Raven Press Publishers). These viruses

have a single-strand RNA with posi- tive polarity

whi ch conprises 11 000 nucl eotd des and whi ch encodes a
poly- protein of approxinmately 3400 anmino acids. It is
separa i t I [

onet F Loty ol prorAeuS! bt KUk JRGHE RS WK RRos to the
NSlgmivardaeNsmilyd to whichcibet yellow feveovials and the Japanese encepha-

OR8] WGBSR TR 87 0 R W B,
| Davit Khiped P.MHEWG dtial. S(‘;ad%')mFlélﬁs 156 Fﬂniﬁdef&hﬁq_lppmcott
et al. (J. Lmunol. 19 105, 838- 845) and

cﬁﬁi*’ﬁ'&tpé%% E’@bllfihergbs b@s@vwsamvs @tsnwle s@wnchNA with posi-
5
¥ potarth i, cBltprs e 41°009 pyklebldh FEURI fcodes = poy

(ﬂ'ro‘l’exnl\hnabﬂsroairmaa@'wmfalnﬂﬁ@d?)cuds I lﬁaéépdiblﬂe@rmtd‘ thre8 struc-
f our dengue virus sero- 15 ty exists in an

i ivraly pEpt lﬂsa?”@o?‘?ﬁ%‘naoﬂﬁt”é‘ﬁ“é@!t prafeins NS, NS AR, NR2B, NS3,
|
' N‘Sﬁ% lﬁ?fié 'e\harNé@r é@ﬂ'éﬂ%\tattlﬁgalba\endr ﬁé&(t@fﬁlét&nﬂ Cleavage

ear | ases of rep |c tion o
eby arlral aﬂd odllulalr préteases. The, N30 2vRstr02rRal ;RlotmnCWzM |dent|f|ed

or o e 004 VD o S P, i o, s
a845) and Mwé:@ctenz@aﬁfﬁﬁbesw GRS al, Eﬁfc%!é?v%l ”(9!985 66,

transported to 20 the plasna nmenbrane,
uPBRPgdes Tbi:hglycczmm&m which naﬂngmy |cansererlebsn tlbenﬂamlrus genus
otein

B BBtk BreSo udiflone s it abulir intheiewadenoue virus sero-

ptypes| ekigts in anhemfr@dmmm‘r farracAntd bre an REH@ RieulaPForm.  The intra-
secondarily in m croparticulate form Wien it is in

aC%‘m'%ﬁOQ“fléﬁh?ughtH@ t}?r wvelveddnitee early phases of replicatinn of the
glg)k(&o élz 5.)3.0525% gukxgrtbl glﬁ 99%)?%%%20{ %égzc M. at al.,
5YireB emn 7Ge291-2BBpRice CLBO4Y al75, \BAﬂS{B@Iw 22d, 159-168:

(BB C M et Vot LBy i"l%%)&%gﬁﬂd%ngegé?'aggﬂ%ﬁmed o
t thet hﬁa@nﬂb' eRémbFard)l Gl NSAY TRbRIRt hﬁder?%e&h?!lrﬁéﬁfatgn. In

conventional dengue, the treatnent is
amnammatiamicelis, dut nedl lgemsest &ﬁHB aatmcp‘yoatofcﬁ]e INS't rparoteln is

C reat nsists . i_nfus
CRAEafi B0 Brrddule; FRLIER,. S5RE5 T BeBhinTBa i ot 3ot
cproteint bpsecdndayitl ined ﬁﬁérbgﬁrm@iém apehérit™ il &sbRMle form,
of diuresis. V\D2004/O41 99 PCT/ I B2003/ 005569 4

[ reoproteie exists imibedermef @inapligemerain partisulan of Breentamer or of a
hexamer (Crooks A.J. et al. 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.



agai nst the dengue virus. On the other hand,
protection assays wth attenuated strains of the 4

, dengue_virus serotypes have been carried out
Wi

'&pravati et: al. (Dengue and Dengue hae%wlﬁg&}/‘%ﬂ””
fever (1997), 5 367-377), with unsatisfactory results.
Prevention is therefore based iol ely on conbating the
vector. This conbat conbines larval destruction and
"adul ticide"” spraying. [0111 The pat hogenesi s of _
sever eld18 mhefe denguis ( DEN)N@iGammiergialy t jauailpBlenot vaccine
c / rst Sst.ant | T I [ [ ;
" 30BSE D UPRGEE SRR o EREARP oRlers Sl eifiliBh S¥bays wi
cuftohiated siruing btk dndenguree viros Berétgp&s halebaleddcdried out by

dengue henorrhagi c fever and/ or, dengue shock syndrone.
Nﬁ'e%ﬂﬂﬁ‘é@@@f%‘éﬁf'eer cﬁ#g(lﬁﬁ@we’r &0gyResade a{@egf*prr'h%? faygr (1997),
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coombating t theot vetoll. eukidiyt eembatr eombafesr datvabl destruction and
per m ss(ijv,;e for. DEN 15 infection (Wi et al., Nat.Med.
6: ABHCIAB Y AYINGor [ eview : Pal ucka, Nat. Med 6: 748,

2000) . 1041 KBePAREYE RS SRE ‘s@{?wﬁﬁms%éﬂddéngN) virus infec-

i nfection was not ‘enhanced by specific anti bo
( ban ds/inoh cetmpégtely understond. Biubstar@ial J16ell ad/ation is observed in

v PPt G Rseae. i B ciokinet apf sbEMkies, 2@ 10nd to be
BéteVatdd -iR, d%@%&ﬁérrﬁa?i&@%d%’rd défAgayt ‘fé’t‘fé% syndrome.

production were observed follow ng infection o .
Thacsophages bayen pnavbermtscoghizedoENan impertashcemponent of DEN

. i X . i e . N

SRR, By Poel, e A Ghonc s

HK.IBgQRn. ﬁhlrzdl_skt) aﬁd)ttﬁllﬁﬁféurbdyték{ mk@@%ﬁ%& rifézrm(i)slsive for DEN
rqduct i et al., Q -

it G Cbiete i il i, (DR 2180 08 i R scka. Dgt. Moo 6

A0 0 PSS S b 0EN Syl o wae o

Preabancea by Gpekific antibGlly i(Masdviehl et pl.1 WO Spinpi Rroico6 219, 2001).

T cell-de dent | ne responses as__cons e.of . .

¢ HEMetie PGS Fra Ldrag maiigatian, . 28erasealo RN Virds infection.
”QJJﬁég'dxlﬁﬁon diseirface hRSriire BYL-$! Bt IgUA IR @Iy antTBC83 and
body 1n an immature state, 30 exhibiting a high _
c&pfékaey productian g@ﬁeugbweanf@"pwms&ﬁgeﬁ@on cggfc@Cs. There is

act | ed. . ' a Lo, ' tioys -
SRS BB Tk BN 96 Pk WA Bimanuy in o
PGUchBAGIHIoN0SR s dpregalation, ofsgfades nidvkénsn®Nai, B7-2, HLA-DR
organs, and gcqui re their capacity to activate
11b and DC83 and stimulates cytokine production (Ho et al., Immunology
166 . 1499, 2001). immature DCs éxposed to DEN virus produce TNF-q,
which may perturb endothelial cell function.
[012] Dendritic cells (DC) are specialized Antigen Presenting Celis
(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



nai ve T |lynphocytes. [013] An inportant question is
whi ch of DC-specific nolecules DEN virus uses as a

WG BEEP139? for entry. The human DC-specific adhRGT/oBR003/005569
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receptor 5 DC-SIGN (I CAM grabbi ng non integrin or
CD-209), atype Il integral protein, is of particular
i nterest because its expressidn is largely restricted
to immature DCs. DC SIGN has been shown to be the

| ppaeds omidiafdis lympheid emipkeandt déqsieeHeiPeaga&fl to activate

interactions, thus facilitating primry imune
r'@%‘i:i@ﬂ—sé!mp(’@b’]eﬁenbeek et al., Nature 1 : 353, 2000).

DC- Sl tG@r ?Pgﬁg &Q)cgﬁ sﬁ{)h%%lcl} ¢ teg;iflco%otlehc?ules DEN

m gra teract| ng capab|
evhisusexiabya reveptori fog entryRThe ehuiye OGlspecific adhgs:on receptor

GN L

Bpe SN AN Fabhiagnan efsonmeguER: 200 tymeilinisgrakyptein, i
g

TR 0t A O S, BS E r
nbgist DL~ §¢Géb<paa|b|eevwwr;]csmmo foeet trenhganﬁ)uhthwbgB\leWhid‘ﬁenables

t -

oI Do SRty IR eiiplinatns o ginunenresponse
dE@eijtentidek ef Qlt eNaRir6 1 358 20U DE- S’IGI{] #IfeAFéd to be a critical

mannose or ng gal actose side 'chains in
caediaier eép GHQFMWn@ﬂd(ﬂirlcek-mtataqtmg capabilities exhibited by

(bR, ol BRitRChys il qromiieEnies Jos ERSIGN! Pisgssion i

t hhad d@penaémsam iPAedAvel} FedulSlelIPIFN-9| ntw@nchF 8, and anti
t her eby capture envel oped viruses (Feinbérg

a'r‘ﬂamsaateﬁe agents: (Refleso 92@11)/ /"FUunoleiﬁﬂpIZeﬁMDQOQQG\DC SIGN

R Lol LG R———

n'mihame)swhamajs othet dormnltl zatl on of intact HHV into a

I t 25 I mu
16’1 3%?‘3@92@&? ? @xﬁaﬁg%%éarbwwnﬁ@eap@ognltlon
t dofaire kit imtdraeds witRdp #b‘t’émg%vrth tdipgs rﬁ?ﬁné@lgra%élg&ose side

the specific binding of effector nolecules to
DhENEN acaidpndglepensiens mansies (DrickaremeenGuitt Opindeirhsnol. 13 :

o] t.ho a coMosj fi,ons

PRSIt DUSIGIE o8y Bl BT bhCTS G5B AEERER oloo
vsaajhandéecmamzse presseak mpltige D&@G@ydﬁﬁré&%msﬂfa%@lt tHe#eby may
In this regard, there s a need to 1dentify cel

praRtEie, gny k?BPGe\eﬂﬁSﬁSv(ﬁembeaet_%ainémemﬂaﬂ flesﬁ?on2001) For

R S O SIOR 60508/ 511306 B PBE oaBTBEagsT apt0

6(Geijtenbeek et al., Cell, 100 : 587, 2000) and thereby mediates rapid
internalization 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 aliow the specific



targeting of cells expressing DC SIGN receptor, such
as dendritic cells or alveolar macrophages, to aid in

wo BRuapyeer di agnosis. SUVMARY OF THE | NVENTI %&Hﬁ%s/oossw '
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The inventors sought to determ ne whether the

DC-specific 5 adhesion receptor DC SIGN has the

ability to pronote DEN virus igfection of human DC

cells. The data reported herein showed that DC- Sl GN

. > . Y > actian. at o

; BHGPAg oL Rl B RS OIE  SIGH el R S8 abhfiiic. cels or
estweolarghacropbages ftoraid irtherfippor GlagNosias a Dengue

virus binding protekn, | y_thr + teraction
with the E gl ycopr%ﬂ&p&wm

SI G\ nedi at ed Dengue virus infectivity to DCs provides
a new nechanismfor targeti ng{ét he design of

anti - viQl dbspavendors| savghtade ideterging, whetker the I‘DjC-SPecific
| ARgsbfiteLeitr He-ScRnas e 3Binfy LB DER GRS Peecton o

céuhmn DG cefis.eMhet data faporieer herehy i showedl HHTDBC-9IGN specific
t hods, uses and conpositions for 15 treatin

|
Sg\é_ﬁﬁ%ﬁgs OPVAEhRIACKInG atiafuphipeveyvel ofi ENC visus .infpgticg]. These
Ardduitst e QBbRH aCholBfIARYiBR! bfobde-éléﬂ s°¥'n§§ﬂ§?é"°x)ir%8dbinding

of preventing or treating a disease 6f a
Mmtelnaﬂikelgabtomhﬁinwﬁpti%mmm therte gdﬂcs)p?fteiri. Theephoakss of DC-

t t t .bj I, t
51T Benab el BB S iy mshanism o
L gy tRNdedle of ohliS/iaPbiRBoaAAg oMY | ses

adm ni st ering ‘the manmmal an anount of a DC SI GN
nodul at®h7] égeeidingnt thie iwbstiemtidentiffesnHSAGH tdsea receptor

bi nd| .of > ef f egt I le t - SIGN _
CARE8 Bih BinhB 5T PLoBRR5Y o B1VR scBrlh b, he inven
[ Ga8]furthert provides aatumbert BEnbvelaneinvdsi Bis& apO¥HSositions for
Hgt hod of pre\é}entl ng or .treating a disease of a

RAHMG disseses of Mamdals irclddingivial Bfectipmst he di sease

i's medigtged aathrdieagtadin bi ing_of ,an

effectgr Brim etg'ﬂ%te%%edatl BEQEFG%X, reblci:]ggt Lquéf gf%véd?mmeth‘)d of

t préventing ar dubatiagch disease toie matrimal, wher@at k2st one symptom of
n amunt. of a DC-

o1t Risp5SE (7 et 2t JEATTa ik SIS bindindak o méector molecule
biddi DO-DIGN hecaitbeet te FURMAl € b t e&cén(?'mre\}\%e method

receptor to thereby prevent or treat the disease.
200mpUae agnpaslarBROIMEomBeINal7an @Rejurit rof soBE-SIGN modulator

NI e NPT ———
e DIX8IGHNTkeeptoe tdtherbNprevent 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.
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bl ocker is an antibody. [021] Anong enbodi nents of the
i nvention where the DC-SIGN 5 bl ocker is an anti body

| wWRa4Heuded enbodi nents where the anti body spErid2003/005569

cally binds DC SIGN and enbodi nents where the anti body

specifically binds the effector nolecule. [022] In

some enbodi nents the DC-SIGN Bl ocker is a mannosyl at ed

nol ecul e that binds to a DC- SI GN receptor. The

nmannospR8} o nsree ukenbmaymed bise NBCFBIGN [ BlddterAis a bcliocking
t

further object he invention is to provide a netho
Heraie oot 5k, dlfecliemaiaiaie: vin sihenesadimests e DC-SIGN

nﬁBBWénis‘ﬁh%’rﬁiHo@?, viral infection is nediated at
| east in {)art by the binding of a viral effector

mol ecUd0&1} cAmobg- egib@dimentsptodr thef ihventiovamwileré otHee DC-SIGN

S B B R SOERE S5t s woobody specit
seHilyi BIh@ DC-SIGHESd @RbcimEn ARk the Qﬁticg\l&d“ éﬁ%btifgéauy binds

the viral effector nolecule to the DC SI ece r
ttheaftectarymelesvient or treat the viral infection. [024]

Aol Rl B UG VRD eI GBI Bt

of prieventing or e

aoleelle taebindshte a/DCAEIGNTeEéptoR The rtdhiBYiAé & thdkcule may
| east in part by the binding of a viral efféctor

EQM@Nt 0 a DC SI GN receptor of the manmmal to be

t reat gg; r 0 ' inistering to

t he rrarérrzr%rh'gnﬁ'g\{rfr‘%ﬁn@%a gf g@&g@g@ﬁ %?no?gemp gfﬂv]u?%i%ﬁpethod of
t;??vsmﬁng am}réaﬂilrg/aivirbl inféctioheofta ndinrgalp fwHehe tive ﬁﬁél i%fection is
e Ccl O ecyle to the DC-SI GN receptor to thereby
Thadeed af Taasiih Petcby fhenPindin of Aovial SieptsrapoRRUELfRea DC-
egoNli BRinh G0t = r .
o EENEr OF e Ap AR BE (el WS e Imethod comprises
rAsireipiatering to Hreneamuneloan amesnt of BHRCIXIGHI @ddolatoksufficient to

i i ndli tety of a viral |

BRIy tnBudd thd Birkhi Sl Be tfa eSS PR oyt o dpe DC-

o S o P o 50

- ecifica in e viral effector

ol ecﬁﬁlggflé’e‘ggﬁf tqt&%?/ombsaim@migntisetmrgv'@n a method of
i : : i L. . )

dreating &r Gedfiya K aAfLiORIL Mafhat il e WPy Shtection s

maediated WOl 4n P4t29P tHCHindBRP 08 A00FEH &¥fectr[RdRLule to a DC-

Wé%cngﬁgir rg?%g r%famtnpaﬁ tiongg r}trcl,e?tgd,i th\édp(ie ?r?e trr?eethod comprises
administering to the mammal an amount of a DC-SIGN blocker sufficient to
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.



bl ocker is an anti body are included enbodi nents in
which the anti body is a nonoclonal antibody; the
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y that is humani zed; the anti body specr
bi nds DC-SIGN, 5 the rronocl onal antibody is Mab
11310. 2. 6; the anti body speci fé cally binds the wviral
ef fector nol ecule; and the ant1 body specificall y b| nds

t he bi noi et of, the viral effector nplecu
[027] [{Eﬂ‘ef WBHI'H%WSOEftL%HBV%@t%w tVrféCmthsl DC-SIGN

eért)ere‘érors mlaeﬁ.ﬁba aré IRcINBEE SHBEiIRRIMS tigﬁm{b% YRfbody is a

viral envel ope. ¥1 certal n enbodi nents
nmosodloaal eohbedy ubatmamndleisva rmjmamraetjdpe a'\rarbtmiy is a mono-

SO ErleB GRS BuMariaed hiexanibedy Srecislly Bniaibig-SIGN:
f‘fﬁb%ﬁn@&lohhﬁaﬁlrtﬁcﬂiy |§fN7|§5t1CB1GTQ|63QHe eantrbpdfgpgcﬁﬁgﬂdbmds the

ments of the invention in which the vira
nfad eliflestorsmalanules @ndathe anfitiadyt speificsily thieds, theabinding moiety

eny, GN bl ocker that is used conprises
1@ tgeg)l?r 'Eﬁg %@? UCL? t he envel ope gl ycoprotein.

[029] [027% W fReireer efhbasiaehtsodf theembhoaithe Uiral eﬁe&ror #holecule
infectionis a Flaviviridae infection and the viral

defRMmalecylar eensttuent of theavirali enveiepef frecedain embodiments the

SR o BRSO e b

ef f ect[@QBnrDIreeddjreomsl embedignentyi dfubie aheedothe20C-SIGN blocker
nmol ecul e. 'Qa further referred asgggct the mammal i s

LHORRTES Ian IR Meiads @ ﬁeﬁt\@ra! réfeprgneleguleysin some embodi-
erfr'rEﬁfst of tAB! i‘?&ér\ A $n @vl’ﬂalr qhe! Falcgf:f%édal rren%crﬂ{ahlst Remolecular

Dengue virus enve ope furt
nedretitbent afdhstviralientelopé thadOSIGhEblockersthat e lepe cotnprises

Vi.r us vel ope gl ycoprotein. In yet further
%‘Ben ueH%%! ‘tyhcg%&ﬁﬁﬁ °9fg|‘~%¥, cﬁ’ﬁm&%pe gl y)éoproter nis
Dengue[opio] Uk a2brdfe@bd Gipedt Nthel %t.bnqhadﬁrﬂaﬁﬁm.on is a

enbodi nents of the invention in which the viral
i Wpsiiridae rrtieer'qnea.@@éhe/|vrralseffact@ctm@ﬁcelndsmElaulv:auae effector

I S t. | ecu
SPBRELES 2540 515 rod SR M B, LA A Bh S5 Benoue
biindi infeatioretandithé¢ haraDesfipotor inioleceief RChoDeRBLECUNES effector -
t he, DC, 30 Sl wgrocke ri ses a bindi n% nol ety of
tMelaskyudn\A furdnes Uﬁfﬁfb%rgeeﬁﬁt the, MEMIDARISGR HyBaRer In some
| Sm i
FrtpaBRoat e B AR A6 B s WfaRe Plinuon o
DfedDEhgle stusenvalop® 2o OstiterlafbodaE it8ROFHINERASOcorbstituent
of the Dengue virus envelope 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
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specifically binds DC SI G\, the nonoclonal antibody is
Mab 11310.2.6; and the antibody specifically binds
the Dengue virus effector nol exule. 5 Anobng

enbodi ments where the anti body specifically binds the

DaRgatinodyUsre @H&%ﬁén@%@% th‘%ﬁtc 8@& TR Entibody;

t he Dengué virus effector nolecu ngue Vi rus
gtRecB@nunal is.a hosgep and the mqﬂmetonalspamodm hrmmanﬂzednthe anti-

RpO) PaccaR BPds RoRs R e BonBlinhbC AbieSne HebShto-26:
1@ndother iastibodyl nspecHicly NBinde tHe eHBue Xirus! BHaBtoR"molecule.
a unt of a DC-SIGN nodul ator sufficient to

NghemRedimeniguvaere theeanibodyapesifically bindsthe Dengue virus
t Eﬁe%t@pmglé%\ljlé GréR od?lrn e e%/{lxg{éptﬁiugrﬁéﬁé%e;: v{%ﬁ@ gﬁeg{% molecule

uman or sim a
HIS\Demglm \MrwsnE@yocmnote[rOBZ] I n anot her aspect the

[ nventw N OVI des a net hch?cof preventing 15 or
treati één ergspechinscinVemtion p@Vrﬂﬁfaamaﬁthad of preventing

Sbmréﬁtmg’\@ﬁrl-ﬂ\/f OESIBirieEiort 8B Pﬁ%?b@dg:sgqisat tﬁ’e method

human or siman an amount O
sgomaswtadmn@tmtgam ithaeh Ihprmarhbblsimidmeablardbngt Of al‘DM-SIGN

Rt eofBGit i SUP D irIEhmoguBHE T binchhe GEREV o SIV to the
t DeaBIGheetdpiop e%'e\vﬂt beo%‘h'd'nﬂB celdlofthe"HRIRAA oF simign r%% thereby

enbodi ment the bl ocker conprises a bin
nBrevMept of t'?ﬁ'é“@éﬂ@’u@f SN idedtiogl ycoprotein. | n anot her

ot everl Sl o Ao Bl aaPehd invertahirtPyifes B.gjsid of preventing
| "”FZﬁ':i.???‘SL““’ O Tl s PO o Smich, W6 thé thethod
| B0PES seyinBitingofp e, Blman,pr tysnasaﬁammwmmof a DC-SIGN
DetoekéR\suiffieiaRt & sQB§l%%ﬂEI oygmggﬁf‘me' Bﬂnﬁur&ibn er |§§ to,the DC-

manmal , wherein the I Sés
tﬁ{ﬁN;fgmloremeaeMUM da‘ndau@(CeEBt @Nthedﬂmémror simian to thereby .

T Bigveft B lrebbirRb AN B P dntbetiRe T duiveterid Msiigpuiihe DC-
r BbENthscker edaiprise’ 4leMdling hbidiglof theb emﬁm@é gtlrﬁoprotem

t hereby prevent or 30 treat inflanmatio [ 034]
abaphenrpiaierred panbodiment ap WNdOfQﬂ:élQna)frthMnofs prevented or
PREN@RRtiNg or treating inflammation in a manmal

caused by specific binding of |CAM3 WO 2004/ 041299

PCT/ | BBAGB/ IB0s fifither 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
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an anount of a DC-SI GN bl ocker sufficien 0
substantially inhibit the binding of | CAM3 present
on T cells of the mammal with4HC SIGN 5 receptor
present on dendritic cells of the mammal to thereby

CRESEL SR T EThooba THRBNAr Wb PESER "eieptpr gresent on

neesdriticadells st the ANl Whetei® i RIS cBmphiBes BB ering to
preferred enbodinment the mammal is a hunan. [035] A

f (et Mamneaj anc emerint 19k 2 DGSHGNbBlocker seffigieat &5 sutiantiadly inhibit

SRl Bindftig fyr XCAMER IBSEhLALT et BF FRE h3mmal, yith DC-SIGN

maEceptdrpreset GICABINGHtIC @elPiodthd aarhial totiedRbRtorévertfor treat
a. ﬂ%&lc ment for preventing or treating a disease of a_
mfARMatier 1 7 Rrefersed enprdingRbt -SIGN bipskerseomprises a

di e I [ t,,; h j ' of .t
PR dtety 8fthe, Denddé Lyl EBIELBRIGR. Oin (dfbther, preferred
nembadimentdbe tmamaneal is a hmamount of a DC- S| GN bl ocker
suffic bstant| a A nhipit the binding of an
ef f ect@sgmgﬁﬁg P ea{ gdlhél'mr}tl?@elﬁtﬂa? Uf’SrOf't he
preparatirafbudt G TGN %aﬁﬁl‘é‘t’&mshﬁ%i t tq sounbgtantially

treating a di sease of a manmmal erein at eas

syegulate dihe tirdidg sefaare effeciordnalecdleato & d26+SIGN peadptdnyfor the
t i.ndi ng.of 20 the effector nolecule to the DC.SIGN

rg%ggt%&no%ft%eme?to?‘% reyenting or _é{ﬁa (hidiggase of a
Dabirtd, rvéint strieatl Hhé sPMbtdm of YRS diitidsalis \ndhatdd at least in

late the binding of a viral effector nolecule to a
pearsibeNheckiaging of dhe effectoprrapgculei tonthef DE-SiGNTaceptor of the

f W ' treating a viral infection of a
ng‘r%nTgf]& t\%rwﬁeérglg%{é{dhe viral infection is nediated at
| east 4 an emourityoft s O BISHGNniglo2keroduffibieny to slibsthhtestiyanhibit the

nmol ecul to t.he DC-SI receptor of the mapmmal to be
[DniRBST 4 afCGRpmAiceHe 16 Ba0G TP Foartpr i fhe bragration of a
. tial I i ndi ; . .
PSRN ot oI o, Hiingh WLy & Vgl whoren a
pleapbone spmptan of the diseaseris niesliatedeatdeastrig part by the binding of

t j a viral |nfect] f a 30 wherein the

et dsla Lo hEP G et of themainis) e e reate.

bi ndi nganfarhéentver alDCHIGRERRIJUIIbE SutRid tb RebRanBaiMNmodu-
receptor of the mammal to be treated. WO 2004/ 041299

Pete the tinding3fea 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.

- 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 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.
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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 simian. 511 an anount of a DC- SI GN

bl ocker sufficient to substantially inhibit the

b| ndi ng aof aHiOﬂrxbrofSlaVD@-SﬂG[DC shédulatee eqifficient @seBlbS@ntially

(g Lq%la tapgg @rggmgﬁtS%rtgpglebngﬁélllé@rr@fceptor present on
tde?ﬂh'tiﬁ ¢efd po\ﬁLRﬁaﬁbVa' i | h%?lhﬁt? d%ﬁ;ﬂ?ﬂ@ﬁ‘ of lﬂeduca{nent for

siman. - an amount of a DC S or sufficren
tPfe weiEgaen treating anl BiViod Sl étirfettien bf saidriignedn bCAAKHSimian.

e 52 ST sl L o e

dinng @t HIM 6V SV itd % DIC-EIGHL ié&pld?fdréﬁé‘ﬁttd)rP’Eiethﬁ@'cglls of a
manmal caused by specific bindi CAM 3 present

Hyman Q| a %ﬂ'%@fn@m{emraﬁpm(o?sa @Bdlearepnbrforppmrmng or

h an amount of a
SRR RE S B S PRl 2 @Ry 3 i b ¢
the bi adi agnafnt! GAM DOrSIBNt nstulatee! uFidént I8 substantially
DC-SI GN receptor present on dendritic

6%&@86} ”{%Q"Wé{?ﬂrﬁf I€AM-BrrreseBhanal icgls of 2 mammal with DC-
L
SHONRetblor presefl ot BBhuRK:, Beys GEME MeplcuR Bl dfug for
enevierdwig or tgfatl(;igenﬂmnnnitlomm IsatBCHﬁh@}blrmsad My skcific binding
endr ce he manmal
B JE BN 2cPe Rk elBref Bemammeinde G- SGhpracsetorpresent

Rin"gB iHRReRs Yof Be ﬁﬁﬁuﬁélﬂgue virus E glycoprotein. In
anot her preferred enbodi nent the mammal is a human.

The preareameyntabad?e&GN blacked séfficient éo bebstabtialy inhibit the

W&?RQ%Q@QI\X BL&FséﬁeorfiTS? !asgg% Bg:]raﬂhggla ftllicfé@ FIGN receptor

aspect the 1 nv i on

cpms;m'ﬁl dri danmunmellsmﬁghe au)arﬁnm-f& R pregufalibAlof a'iﬁiédﬂ)ament
har maceut i cal | y acceptabl e exci pi ent

e PESYERtRG B ARG RAATBIOR dnpacawmmah cedsed by specific
SARTRGLICRIAS st TLAKCE! e RSERALIAE Dol eceptr
Prese e daerpxlmlcm!adiemf themaromahotn &ipeefeaedmmbodigient the DC-
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:
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WO 2004/ 041299 PCT/1B2003/ 005569 12 C) A DC- SI GN
bl ocker, and d) at |east one pharnaceuti caIb:y
e exci pient; wherein the DC SIGN blo
resen ]? In the conposition at an achievable %%Bh%m"
therapeutl c concentration. 5 [038] In sone enbodi nents
of the pharmaceutical conposi t‘bon the DC-SIGN bl ocker
is a derivative of a viral effé&ctor nolecule. In one

nmbodi t | ock ri ses the binding
?rol gtly 6?2%%@%"? %? Cg‘tef'ecf’ FI ?mlsecul e. In
anot heg) enbagdidm@nbné bﬁaﬁﬁﬁ%&vdﬁlly% Sét%jﬁfé Okcifi hﬁc ul'e

i s Dengue virus E glycoprotein
enbodi whereinothet RC-SH@Nrbiaker dal prtas&pbsmtthencmﬂmposvtlon at an

I .S an _antibody. Enbodi nents where the
% @F@tﬂ% tﬁ%W”“F&"Qﬁe%ﬁ?ﬁ'%dy i ncl ude enbodi nents
wher e [(BB]al iAY dnfbcdifmenes lopnak ;%Hrhiaé%ﬁbfal EB%position the
monocl onal anti body is humani zed; the anti body

sP@ch@Nab'P(]ka s dew@tme@f aviral etiector Omiecwlat i Inazhe embodi-

e VP[r)ggéR?rg 8§é}mg$ y‘&gpf’ﬂlﬁﬁ?% bl ngengue virus

spﬁectbr mdlé(yulél md%nbhﬁeﬂvrﬁld(bmmenme?méngﬁe tvh@s ‘é'ff'e@{or molecule
ef fector nolecule. [040] In a further aspect the

m@ﬁw%vw%&.w&oﬁaom hod of identifying a DC- SI GN

m)dul d . -
Tt ol YO DAL oF P Bl composivon e
pD@deBNngoukemsm aatibsdy oEpbcdimegnts Whefd (Hé¢ DC- SIGN blocker
receptor.; cr%osm the cultured cells to a marked

IS8 aBlibady icluds PRGNEMERtsdvherernBPefibogy s agephedonal anti-
Of)obﬁnﬁlesh'fofnbﬁlo‘ﬁat hfb&d %Qh‘%ﬁki&gj (ﬁglélnlllPBQ)Y %?EE?ICQS' binds
ndi ng o

reac i det e ning the extent o
t BE- BB Ne they mamloclczal eﬁflbcdy)rs MabetBAG2I6; td agtibod\esyecifically

BB B RGGH et e, BE L eSS B acpining
Vﬁidﬂ@tyb)fthe wrQléﬁédﬂbMofedulé”ed cells conprising a
DC- SI GN recept or; exposing the cultured cells to

a mar &S0} fpp feﬁherc@snectme iyeation erovides aggﬁiblfwtqf identifying
t for riod o tinme
su???gﬁ{]ﬁrﬁ ?t?rdvk\ﬁﬁélrﬁgﬁﬂ% '@%ﬁ‘. %ﬁ%n%o%o be reached;

and a) determining a baseline binding value by:

3569

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 sufficient to allow binding equilibrium to be reached; and
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WO 2004/ 041299 PCT/ 1 B2003/ 005569 13 iii. determ ning
the extent of binding of the marked viral effector

WORHOEBHIRY binding noiety to the cultured cel | SPETIB2003/005569

t hereby determ ne a test substance binding val ue; and
c) determning a test substance bindi ng nodul ati on
value for the test 5 substant® by dividing the test
subst ance bi ndi ng val ue by the baseline binding

val udi. wherein adétesmintngstthsceeteRdoNBindily BF th@marked viral
val.ue re res?nt I.ng an about 95% nodul ati on of bi ndi ng

oftfefer (alegule pindipgmeshetouthe ewtured delisite taetaby dstermine a
_tfé%tg taSeP BN Va%g%&@t es that the test substance
t su

is a substance tHha stantially nodul ates the
bi ndi ng) afeterminingl a déstesithstane! bindirgy trodubRiobGralde @Y the test

receptor. 41]. In a, preferred aspect the invention
SR by fiding e R SHETEREs BETES veins tanheikasebne binding
whginei n the nmethod conprises: a) determning a

basel i ne binding value by: 15 i. providing cultured

cel | s whedgin gitagt sutpGrsledindingaphibition value esgresening ba about
CHLd s t.0 a marked viral_ effector  nolecul e

oo B OuBReh pr B FE A SreflordhpRruieta duiric cetis by
alhleoweshi substihceg drblicalyy Watt @lebﬁa§te§l§3%%cé"7€ d klbstance that
determ ning the extent of binding of the marked vi raIn

28ukstantiallyr mpduiates dheibinding ofoa ednal teffector moletculeetb the DC-

c reby deternmine a baseline binding val ue;
b)e'k{ggt"ge%rﬁtﬁl?ng a test substance binding value by: i.

pr ovi d0Ad] cinl 4 preferedl dspeco thy iriieRtioR plRSvidESY methof gf identi-

receptor: i xposing the cultured cells to a marke
g a BIG- sl bloSker wharain theymedhof) camPEses:i n t he

pr esenpedtbrdi ca: 00 riod of tine
suffi_[:@ent {onfa %v?/%gleﬁ{ﬁﬁ@&eﬁ(%i\ﬁ@%& umto be reached;
and iki. determnipronglindheultxedcellstotipridingga DIC-SIGN receptor;
marke"q vi ral

cul tured cell seI% Cot?ﬁgeg@é g‘é‘iﬁlé‘? Irlcgeqllgtn&’( glt”?t gé?\g}:ﬁ?geﬁector
oAl s MRG0 AT, 1 Lt 0 g i
d?WiBt?r?\’g"t‘%@eﬂéé@h%QJ@ﬂdance bi ndi ng val ue by the d
baseljj ne bi ndi NGyetermining 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 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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fector nolecule to dendritic cells by the test
substance, indicates that the test substance is a
substance that substantiallyqignhibits the binding of
a viral effector nDIecuIe to the DC- 5 SIGN receptor
[ 042] thod [ ifyin bl ac
el UdRBS S odt - tReh: STRHEREe! rafgla HrliGe S, rgpresenting

D&in abbat ©54 mmmn@aIdebnaamefPthb giehll sffedtbemoléddé to dendritic
effector nolecule is a Dengue virus effector nol ecul e;

apelist bie e tefi substanes, @ﬁdl@é&eérthﬁbmmﬁsé substaneguis a substance
y{haV‘E Est%lnYlg@E rﬁ{lﬁft§th91%or{ogﬁi f [%vgia Gg(fé@ﬁockegg&g ttohﬁme DC-

i Ment on es an is
iSmNIréd:émoby t he above net hod of identifying a
DC- SI GN bl ocker . I n_anot her as

h
iventioge] pf b6 reeibod QHIgREHYHS & HGRIBAGbleckabjnskudes embodi-
”R'n'eﬁfs“wﬁe{ e Céﬂdre?’&@ggt%?é Qh%ﬁh%ﬁe)é@ﬁsemﬁrteoﬁﬂ?’ﬁ cells; the

exposi ng ar get'i ng conp
tairal eztfierm@rcmmlﬂouke coapbesgee airas gfactor mblevoles cand tm®engue

a .DC- GN bl o aﬁd wher e t%le ex(g[P re i s under
cYHh € erm '%I'SI GNEYR VIS & EXFORTBI8Rr to bind to
DC- SI G480 {§ fGRhEr §§;9é&5tﬁbﬂﬁveﬁt¥tﬁm Pf% éé\‘ﬁﬁ 85681 fé%f DC-SIGN

thereby targeting the subject nolecu e ce
eklocksrsdantiiedOoy Srechboee Eqﬁtbmd of pentifyigaCiGNoblocker.

" i o8 FucHet eRRed dbe ToieuBriiiny oBER R of frgeting a
Dguﬁé@\lnblééﬁléefo & TeRBxpAAGIMPLA DC-BIGNRecebiaN by édpleBing the cell

is a nonoclonal antibody; the subject noleculé is a
plogetaigeting complext wheredbedargeting aamphexgompiises a subject

S H@Ie%?ﬁe {jeacﬁbesléN blc?c!%l' eéjnd &vhgreepﬁgébﬂfgu%%fséﬁdérrbondmons

osure occurs iIn
DivBIcRI ammwcnsmmmd bihd] toTDE- $|Gmmn m@ vell expressing

re f descrl ed with reference to
dﬁ}ﬁm@?éh} eRfor, [@’&‘7‘? YFﬂ@'@PE“& pF'é‘P@CbEP@'@C\’)PrI%me cell
[ g%@ggg,ﬁg PHAYIBR r%épt%?‘ vivo. DCs infected with

us strain FGA/NA did (5 Ap61FFU cell) were
fi xed [03®]wlhe rﬂe’éhéﬁﬁoﬂtarmw sbbmsmolmtdetto @ncelhéxpressing

per W ze 1%Tr| n X-100 in, PB

B e Feerl R Rg S etibadie s iherd iR SIEN blocker is an

aghtibddsNtde DC-SIGN blocker is a monoclonal antibody; the subject molecule
is a protein; the subject molecule is an antibody; the subject molecuie 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 perrﬁeabilized with 0.1% Triton
X-100 in PBS. Intracellutar DEN proteins were visualized with anti-DEN-1
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antigens) and chromatin condensati on (apoptotic
nucl ei) were observed by fluorescence. Apoptotic DCs
are indicated (arrows). 5 [048] Figure 2 depicts
apoptotic DNA fragnmentation iddDCs infected wth
DEN-1 virus. Infected DCs were assayed sinultaneously

fgifug he RKAFEnce wf DENndﬁéctgeﬁﬁnﬁhoﬂﬁdrefs%éhcé HHd ﬁﬁélel were
i mmunof | uorescence (Viral anti- gens) as _described

#@lne@gm dpeehst. 332589 PEN dﬂéﬁﬂ@fgp@dop%évrm!r\mhgens) and

Pl AErdon N ARy SO SRBEET rescence

(Apoptatiy DG:smre( dicatedhi(ginows). magni fica- tion. [049]
ienr 1 (08T (85T 2 eBitts, RRBIRlIc BR& fBgamiagon in DCs infected

i (o Wer| d h
LA COBA, B S RIS ROR. Wi 5588 el for e

(mespnee of DEN antipens byyindines:indiosct imeunksieyescenca(( Viral anti-

-t f with DEN-1
Ty 88 bERthiad TR iR edi BPETG,, DaBcB’ abohias turthe TUNEL
hagsayVl(TaﬂNElJ)tl JEUBIBAepesitied ecdlisd vistei BBsERRId by fluorescence.
m%gfl uqrescence as ,described in the | egend of Fig
1 B%?'%‘@]Pﬁ@%@%f'”‘i"ﬁ?@ét ArQws)- 4bow (ﬁ\mf high (B) magnlf ca-
i ggrection are indicated. 20 [050] Figure 4 depicts
Flavivirus infections of THP-1 and THP-1/DC SI GN
cel | s.[088] | kigurg 8cshaws\that AARNDC-SIGNIMabrtB 1. E(BAkas DEN-1

%ﬁqﬁ:‘ﬁ@fﬁgﬁ ](3f %EM C%/sl r%/IEorV @tlﬁgécilgpig:gl\éﬁrpezlgéu ated with anti-
ADGISIEIN cMlab) m«ar Q26§§/M|§9dor4%dﬁ memt -E mast oo X qailitsh 1:50)
p esence of viral antigen

5% 6habhs Mrla0Ks IR0 ééa ”ﬁ%hf?rz%o Ingige nfntipody-treated
FDQs wereYhiedte PRith Qﬁ@ﬁ Wn’i@s ¥1r§lH¢?WA Wid k\h:w r&%‘s%?_ of Mab

anti-DEN-1 virus anti -
(faB Zahwer) Vi aarmgenweter dgtam by(mulraetv\mmt(mﬂuamcﬁnce as

(@éétct?lg qan ect #'g é’ #‘ﬁé ?ﬁéﬁ%%ﬁ\é&ft"gfr%c %%b&lswfh post-

pnﬁc{mnf&reﬁmdmatem 0.i., multi- pli CI ty of infecti on)
lls are indicate

S0 val 060f rEgPES ndedpts RESRIEE iacibns aicrdEsfyand sP-1DC-
[S@ngzn]]lf EemsJDE € QeRd)0MFedttadl WM MIEN-FOJiuS NSt [RSAINA did (5
P61FFU/cell), YF virus strain 17D-204 (50 VEROFFU/cell), or WN virus
strain 1S-98-ST1 (5 AP61FFU/cell) were assayed 40 h post-infection for the
presence of viral antigens by indirect immunofluorescence as déscribed 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 (top), 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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9D12 (dilution 1:50), Mab BD12.5 (20 pg/nm), Mab
1810 2.6 (20 pg/m ), EDTA (5 , mannan (20 pg/m),
nock-treated (control). Treated cells were infected

“*‘Hé‘ﬂﬁgg %‘&ﬂ% %ﬁé}éa' e qlglfwn%% %.tﬁégﬁn?nlgﬁﬁ’z (dllu?lon 1:50),
0% 5520 AHBoARS 100% (SFLa DTSR CASran 20

cpfg/nni)f art m@ckérdeﬁedachnwo&t Tiedted tdetln were mielctedt mﬂh DEN-1

B8 el ARV o S ERRIFHULIT I [ Befieiinbont raasats for 2

Gps! OVipAle anBiyBhESWeRd detettd f nfhaﬂ &C
A35 cel | claong ( THP- 1/ DC- SI GN % MLt ant 1@?%“'%‘5‘?5&9”% as

wieskripesin the legendtaf &ig t@hmmc@wt@aes\%m@mﬁedmells 48 h post-

RpaSTANE oty VA SIR b R 7 oLl BREAEaLoys 0.
descrifps?| iFigtfe 6 e@pivsls ODEN-9. wilus [||Q¢é%horh_"<§fu"l¢—ll71 cell clone
depi cts the conPar ative DEN1 DEN- 3and DEN-4

\BXPIRSSInG Byttaahiosm qfHPCSICEN Tdﬂ%ﬁeAéi sebskiney( THiR-4/RfR-SIGN

AR 35) e AN PRB e o FEHRe f e Al Frurcen was

raskayed 4 ha post- fmidcttdn Pore trentpragersde tof adval RMhtigens by indirect
di sease of a namma where at | east one_synptom of the

dneEnail ”P§e$F@d1°§t®dde%?tr ibegddathe jegand offjigt he bi ndi ng
Of a wg@éfa]e%gﬁ%é"?' %%gtcgsattﬂerhc% §Laq’l§ fB“E‘?\Pﬁoroé’ﬁ 2ODEN-3and

tre conpri ses
mmm siresi infectiont bé THRtaE! aclorermxpresdingt (MG-SBGBN (THP/DC-

uf f e o0 substantially inhibit the
%gﬂ(ﬁa“safvstmbé?f’%l ‘or nol ecule to the DC SIGN
receptor to DEFARED DESERIPTION ORTHE INVENTRINE.
[055] "Manmal " for purposes of the invention refers to

any animal 25 classified within the class mammali a.

Nonl i 'IDS&Pth%empérﬁﬁ)rPf‘elm %OMéTﬁé)dJQﬁ pr V%ﬂiﬁpqregtlng a

si m ans; ‘pet animals, such cats, ferret
glisense «pﬁ gmarhmah \ahem@easmmie aysmptqys of tendisehse semediated

et 173y P bapiafiE B AT BoTGT by 2 D HlaRreceptor o

MRETRIamAaPte! 56 AR ateBUMTRe 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.

[055] “Mammal” for purposes of the invention refers to any animal
classified within the class mammalia. Nonlimiting examples of mammais
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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substance in the environ- nent. The nmethods and

conposi - tions of the i nventibh are useful for

preventing or treating diseases that are

C‘Sf\!dﬁd@térfﬁlz@ﬂan(?e ithdahe a&‘nWreast roemt. syHE onetbbds hand composi-

Ag2BeSiFBAGL B Hheh 35 b Biial Ve Heiten tat ar
m‘r@ﬁﬁ@tﬂénie@ih tek las igade Bné%yﬁgﬂgﬁi bf l¢1eccﬁ§é§se0|% rﬁ%&i%ﬁ% bt least
macr ophages of the manmal ecific exanples of suc

dF Pestssthenkinding ofi arrwffeqi@remqlemle )iV g}@e@CfSI@N exeapibepresent

I fect c thod
2 SIS el e IRRE s 85 eaidyRidtfonioged o The Tammal
c&mlfm‘ ehtmwies cﬁKZs‘ﬁbEﬁl\ldrseaeetsorncldd%f &fral gefeetiosal | specific
described in Curtis et al., 1992)
esbef Slf ectiens thal&an be treatadieinthesmethod is Dengue virus
a%tlbn ofBHBFhart hom)l ogue of DC-SIGN or DC-SIGNR One
of skill in the art will recognize that there may be

some 40b7htindhe dasewiilzimarss “DOISIBN remf:e;ithnglrefdiergethferlcally to
- e or even

RCEIGIF §8Bstibed kit £hal ndogel ahilar DERYGTE dapratibed in

RERmMake- &'éﬁ\'ZDO@t)eéﬁU/éﬁa%&SgQQWU@§IéN%P ﬂ@ré'lG R. One

sources. For exanple, human can be purif
qu skilhorthe atbwillrmecpgnize that thare mayriee s@hmsﬁedtlbmmm which use

0 5 68t I B R B B il even

Needssay. | Onkicf Skl mtthélafrwalrﬁéEbeﬁBrlhﬁ?ﬁﬁ*M hi BC Oﬁ N protein
precursor cells. It is also posSible to express

@é"s‘i’%aqbﬁ%nﬁ@ feom SRS HIRES 2(chye§ta@vﬁleubumgn@€+$dGN can be
Cddrifl%efporﬂq{lﬁﬁéﬁ Pﬁn&ﬁlc' céliy \ﬁnﬁg%r&%@néb“ﬁhe Clgl fuo source,

het er ol ogous , suc
@uchags diunars LhndﬂochsorEpumfcdd fron® =8 inl wittchgoweee sath rmen human

.. SI GN t f
AR EETE o B e i o et e precursor
igelitheltas talvb |dossibRe @9 RixpRedsh ﬁhm%HdeOSRm' Jb'?n%ay ré¥dmbinant
identified in any of a nunber of different 25
TSN, uing githespilsed dandritimrelhas pdioster asselltehkel meterologous

rc%g“tflb@ 13 5@00%851%? ﬂeeii%)e egas gP ga&!ﬁﬁg Eslggﬁ ggr%ngsorhs

ow s ringéncy scr

bact er[068hageht icasardf nontrthaRPensinhidls “exd- @Gﬂrr‘écéf)tor” refers
di ver se popul ati on of nor phoI ogically simlar

tgpemelogesiof 8 Jime PlenSidhresanioni One of il in the art will
Peadinise thatddch Srotsind Afhy 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 y6 and CDI-
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30 as antigen-presenting cells that efficiently
capture antigens in the peripheral tissues and process

of orm MHC- pepti de conpl exes. Dendritic S
re aflgéJi nvol ved in the early activation of pEFhbios0sser

non- VHC-restricted yS and CDI WO 2004/ 041299

PCT/ 1 B2003/ 005569 18 restric sd T cells specific for

vari ous nmycobacterial glycoli B ds, including CAM

( Kayf man 2&01 ang. Mpody, . et al ., 2000?_. After ) )
SSR0 o calle SPBRTIGGO YARAUS: cmyEpbRFielial calyeaipids, - including
acmm L&@aﬁfﬁﬁan‘r‘x‘??@@? aﬁﬂ)oﬁﬁohg,aépalm othe Aﬁ@ﬂéﬁtf}fen uptake, these

periphery to the T cell aréas of the’secondar
| ympRbire dengdiitic. celmdddquire Bhec einiquec capacity dotiggate from the

fron reigh cells and infectious m croorgani sns int .
ség'ﬁlé'{‘%%g? ?‘5‘83?&?3'[ iy 8{)@?1% SEGONLRRY - ¥APNOIY CEgans- o?)endrmc
t bellsTeorverh aftigens Wm@tfb#@ig%h ic8lls amal e dtitfiS) mic ?Snﬁgnisms into
IVHC- pepti de conpl exes are Tormed intracellularly but
a$f@r8|nqmlﬂfe§| ngra!@eht)@ddd@ membilanerrarateinsr ahdhetreajor histo-
t : i ga or tiogghspecific T gell
SRS bl MBIyt TERSS AR BEBlge GappiSes are formed
f otraaeliuiarly deabdre tultimaedly presémtedosh th@MasthB9hembrane where
functions, which allowthemto control inmunit

' v 0 at
stheyrsarve gsrigandsifer aptigen-soeoific T celbyecsnters G’rgR). In addition

AL L i Ge: f ! .
RETORNR RRaHGRSHEAURIC Eell P oL RRRY Rafl whhots, which
aallax tvgrh ¢o cbnirel ienusilypaessiengl gXintsS! (Shnmbn, P068). One

of skill 'in }he art wll aggrec! ate that dendritic

cell's d@@;‘) bRIVeBRY ANACPPhAgRS ANd dendrilis calisrare, exarapleaf cells
t BgrreboRg é)fD@-Sﬂ@NT%cr-f br. 9'"ENYbthélial \eqeflé %ur(na d%r)r/ example of cells

cul'turing dendritic ce precursor c
apxnrepsingRC-&IGMR.i ons. Dendritic cell precursor

cells j u nQcyt e repared accoydjn o, .Fxanpl e

2 20 B3 O LT e RN SrePerialeciiet ool 2eTs Fay be
t batairgpiefeoii amln vivel slfcé sudhngs e Blosd dfes Aial, or grown in
present on cells of a mammal, such as the dendritic

c¥l"Ps by reultyeing | dassirdic ¢rlcpiashEspsscalis undesnappropeale conditions.
t i S t that | cl.ated with a .
DERER T Brertor AR ML mpoBRBRCbfisited Sledtaing to
nbkamplec?. are | i gands present on viruses that bind to

t 5 cells of | and t hereb
oot Tl D621 "AnRuReioy Tnplectle™ i pO¥ maleeuls baf Epeeifigally binds to
NMHEBLC-SIEN GReEstoMStESehtEn %‘eﬁg‘i}efg mMEhfoy! chaFQ the dendritic

| i gands present on  viruses the ector rnolecules can
beellsebethe dalveplas madrophagés ef tamamhedubad. thereby mediates a

%ﬁnn’gﬁlosi éﬁ%to{sg}a%st lgt%doffvitl'lle?ais(,]lealsrg:mc#J ﬂ'?atgr%%%\omglf IEE"x\a/mples 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
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case of Dengue virus, virus entry into DC- SI GN
expressing cells. Dengue virus E glycoprotein is thus

a "Dengue virus effector nol édule.” Other types of WO
2004/ 0- 41299 PCT/ 1 B2003/ 005569 19 effector nol ecul es
a&ftedtcbrgmmjeculbat ar@r digandodbabusare o endegemomal to  thei Snammal.

S oier L350 166eeS Bour faansts PRlarmband B iheciranees! other
|déll§n6¥‘3 theMhSRAnTERYarke JofiAe | IFRfdko rvf:ﬂaﬁa rﬁé)tf e LAHL8E to the

space of a particular tissue or ci
KHreeaildar sgacesof @@afticulardigsspe @mcxrcslaang spstehod:adgn cal

"< ce0dl £ “pRiebHF )b Gt i o HER Sse 1o

i pested. AByRPO® it @alibed BEIASEM paReRt AL tﬂﬁ&ﬁg'ﬂf aieffector
the dendritic cells of the nmammal to be treated if a

foeigrale & the P@dﬁ@NoFﬁ’C@ptCHnDf@ﬁﬁféa@e)thandelhwltlc cells of the
k}hgmnﬁg 2] ok Nedtbh iatorrm(;l%hm na ergf“ég r?lr]all\fl“irﬁ%s’e in the

eceptor causes a ete

ctnndlngeusfcmeoeffeetmermblxecolb toh thes \DDISIGN @écémbrhcahﬁbsﬁa deter-
preferred enbodl nt of the inventjion the synptomis
r{B"\ag[?g@rduﬁf'%%é‘M & PCEWTENS e TSR ity pbmeo@anp Mygor both. In a

fd?bfé?ﬁ@d“&mbh@m’i&ﬂ%f éb%\ln\}é?\tlbh%g'ﬂmgﬁrn %\n&oh@{@%{ gFes%nt oris

mol ecul e to receptor
raveeenttd fiam mcdrrmg fbsﬂpwcngf healeldyctiom it tHeobinkiingD6F thle@¥fector

15 ce on cells such as the dendritic
J@?‘I%g”'g o%g%&i@karre Frﬁ o- phages of the mamal to
be trgq @Stg]d kf\rf efftstor MdlEéuld id §aiBab QQéH?ﬁédllP'b\{ ”yto the DC-SIGN

i nhibite the presence of unrel ated
(ecegptor f%@%ﬁ"tdén ﬁeH%rSUﬁrh aspthe dendiitithicblls od the alveolar macro-

3&? iélgg&r)lgl%h {nSJ R B? tea %og%egﬁ?d@ngég}%ﬁé)rgpemwely

anhibitée blydhe lpbémdeeoftdmélatmemdlecﬁméé Ye.gi, ﬁdl%l talf tséﬂxm) but is
on cells_such as

JRRBHeH iy raPodlest o HE-BIGN 4 & TRIG2opraar addional effector

'RBleRLIet 0 be treated is Dengue virus E gl ycoprotein,.
The binding of E glycoprotein present on the surface
of Derg68] \An exampleDGE $h effecios maoleciletthbt spetifically.@Ads to the

TSI FegHRct BreBeht AR IS Stch Bl iapr e alveolar
INEEro Fhﬁgé@om v fha 3o HeQVshted s Beﬁgﬁéinrﬁs @Slgéopr‘b"tein The
sol ubl e nannan added to the nmedia as shown in ure

pindipg @b Faglyaaeiptein prasemten heasudacennf Dﬁnguglyrresﬁio DC-SIGN
is not inhibited by 0.2% 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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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 egyivalent assays nay be
substituted for those specifically disclosed in the

S R e e e g R

hbnkHe DO-SIGN Xeeptddthe Qﬂﬁntcxglrof the elffebdr mgplédule he DC-SIGN can
effector nolecule to DC Sl can be referred to

fenfrfgrrad tomimghnas “binding:’| |1t well basadsryeed by @reobskill in the
i ot S Bingid ! Saba Iy Py S5BLGgh of bincing

dhay bestiscuddedulModdatiermoan iediude “inhibitidn” or teviharicement”.
"enhancgmant " ] " Mbdul at | o?';egr{ﬁans t he act

... [068 f
gl A0BR. MaduaaTidbeath heaet B reqiaia nf indudes the act of
\(/;'?&L't‘ﬂﬁb Uaialbné oIP %&gﬁhé%% f?;f af‘mng}l%&ﬁél Gn the chbAext P 1 bresent

e~ present ation” neans the act

ohvergipu, dimodylatiod” weranisnthetdd dfiragulagingfandefargingdhe binding of
S50k Batedes To teF AR S, THRAMBAUBAARTaY Srve do either
liARDROrrMINcE HNLIAG ABntoGMPose ! cthet %%]atb@_ ddratont ext

of the present invention "inhibition™ of bindin o
means [@6Pkdiactheogontext i thet aresentuinventiorefinbititton” of binding

iRane ensobRbip i B Itabimgtor oy BRI anbFdlefel Bihd? o oc-
| SIGI¢ ver adixed pyriddi ¢fi titge 2 IRKibiBbRGT WimdiKg bf the effbctdt dlecule

bl ocker” is any 15 nol ecul e that substanti al

I
iRrRaewed Ry BONEING 20PCaSHPN ehloskeTec Por DRGHEN (loglter” is any
td . i . .
pSRRBRLIA BB et il bR 2088 fctor molecule o
earicodcemtnatiort abwbiChSheNeffeotakmolersibel specificalynmotds talDC-SIGN.
JPe peprelareRsabagimert Hbb cECEPiaN; biRcker ysdq®s a Fonocional
CaRTYddSethat spletficany BRidst BCoSIGNe IReawdtRel pfeférrEd etfbodiment
gl ycoprotein. [070] In the context of the present

| thedBCrDKoN dieckes used comirisgisral binglingraniely of the Qengse virus E

[ al anmpunt of effector nolecule that binds to
D@y(t’%ﬁ&%gé\/er a fixed period of time. Enhancenent of

bi ndi n70] Inhtheaddrtextasf thePresentanventiinieanafcdmnent” of binding
provi di ng. a DC-SI GN enhancer. A "DC-SIGN 25 enhancer”

| eang afbineeease inHhe tola amentLf| sffasipramelesutenthat binds to DC-

SR TSl kT T SRGEU Lo o the effect

speiadule ak| gchieved by providing a 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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portions of the 30 nolecule are renoved or nodified
or when the binding noiety is placed into a

het er ol ogous context. For exadple, in the case of an
ef fector nol ecule as defined herein, a binding noiety

dbinting afdietgt of anbfectbe mek- baulefisngdt Porfibh of the effector
2004/ 041%}?2 PCT/ 1 B2003/ 005569 21 bi ndi nﬁ rml ety of an-
|substantiglly getaifgt thecabilityfodsing e Eé@fsd&f\bwhen other

ni%rﬁSHé Bf M@an% %Pé ﬁr‘nb%& F %&ﬁfléé‘ﬁrt | ln'ntﬁé e@mﬂgg monety

bind to DC-S portions 0
aseplacarbirdd a)hetandllogoasi contestienintthis bbmtekNIsabitahtially tains”

plac heter ogous context. In this context,

SA6E defings ity st &f G Bsedom ihasipediaciPrgpesties of the binding
Stkblelty Bt @de 9Budite specific propert| es of the bindi ng
noi ety that are sought. [072] "Substantially inhibit"

neans [§¥2ht Substeatialy whibitii rheans greajeetiaer 80%HanibAdY greater

tPah b iR Sdarh B’ 354 Bhiblion @ anefang9% inhibi-
tthon. pIreagirefarrideaibeRinidRusr $a%presaA ﬁgenﬂtgw aBBLPHHY Binding

i.s obtained.- [073] "Inhibition" is nmeasure
dohibdiondg obtaingst ent of effector nolecul e bi nd| ng to

DC- Sl s SIGNbIoc r wi,ith the

ext ent%?)?]n \i'?#b F &7 ?@ﬁﬁ%&%u%gl}ﬁ& (hodn’l)%” E?Cﬂ‘tf’ﬂt tqlﬂeeffector
abslecake bihdimgDG- @D@lGMhmtﬂ@ restn€ecltd DOPEIGKIRGEkeR fwith the
bi ndi ncgoefF the presence of the DC SI GN bl ocker 15

eSlerBolecuisbinginglonBCngIGN in the absentscolos DC-SIGN
t
S, I, e e S
aamparedftothadixtent ¢drindingnipl tee abseate cofclheQDCL-SthG blocker is
RGBS S el e el bR 168Lon i
gHeiamedntdf bafdind. OFoPéxampled BYrati® oﬂ) 1 féﬂiré‘éémé‘ Q’W’/% reduction
al ready mani fests at | east one synptom of ease.

ARG ndi vi dual i ncl udes an i ndi vi dual vvho | s

di agngé?@h 3he (AN Hdaf %&oégfﬂggbg q%me[n g%%ryt?tgtq%eégqministra-

"prev preventlng

obmi ofi theragtyi torammdtwmrmmhwalr@adymahué@tgtdt feddt one symptom of
prevent ati ye basis 25 jndividual who may

(A OSEEsE! y HEELﬂ"r Iy "HQU%‘. ingludespan ingividnak whet |Sydtagnosed as
diawgsg known disease.

[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



(i.e., those needing preventative neasures). Such
i ndividuals nmay be identified on the basis of risk
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subsequent occurrence of the disease. [076] TRCTHB2003/005569

"therapeutic benefit" refers to an inprovenent of at
30 | east one synptomof a di sggase, a slowi ng of the
progressi on of a di sease, mani fested by a sl ow ng

Dbl PREREARIE SN, &L Bl ST S S
| @9@5!3@@@8 Defeun@bftar MDOMENISERS is administered.
PCT/ | B2003/ 005569 22 di sease. The therapeutic benefit

i s detlé# nbee grme caprady] refesy kpaomantibody dhatecarebe made by
bg@g{tg?ﬁmay ];‘r%%vgﬁt % tﬁggélr glf 25@%%‘ aﬁyﬂg‘lﬁ&bgggiﬁegﬂ?med by

cianmbeizimgda st anynélewhhllmmldkﬁompﬂsmbealﬁfo? -a portlon of the
Sui t abl e ant i bod| es are obtained by 5 inmunizing a

higegetpiried wutlablsdmst daimalsipelude igousa, rat sheqpogorbmamster,
OFabtbheefcarTg\%t oRGIAL & the é%'télﬁt?%?mn%f%ebrﬁﬂa?aﬂg g%.(fl%?ggl%man, rat,

nouse, rat shee goat , hanst er

omogkay adfr mimeoqmgahesnm suohnaacagmctena ob@ira® e&s , Theuvast animal will
msuch as a bacteria or

Binrrallt Be SheieSiaishaniasdnan g MELAGREN) § dbeoman potein used

d(cf,f-rﬁﬁmgemgglg@ than the imunogen, e.g. human
protein used 10 to imunize mice, etc. [078] The

i mmund@é8) nblye cunmurw@enhernaxowpbmpelspr dbei nonmﬂete protein, or

Rl e PRLLES, eigel. . Prred i pRROGSns gamprise all o o
spéitest opleOlcti e sMbE@ bﬂﬂéﬁsrQﬁh&‘éefihéﬁ‘tt@bi‘?dukgecontam the

post-transl ation nodifications, such as glycosyl ation,
f@@ﬁdrmlatm medifieatims;, asupbt aSrQlYGoaylatlmufmg‘eh@n the native

ngFy eltp;fb%?n %B&MEI' 5 lcloH{qifsn%?{ﬁ%' &tgéc%gﬁ%? §§§]ag}] are produced

cimale/dngtynefswass ghoweniny thet analg. redpesdsic Rl citkiedogienes using
i sol atl on fromtunor cel| culture super- natants, etc.

[ B7VentigPalrRaomRINABH Mithads. ispiatian HAm Buaresell {cylure super-
f hatahtsSeP s 20 inmuni zation of the host animal with

the target protein, where the target protein wll

pr ef er @F0Y) ber |wrespakmtcuntcbfaln0}ycﬂnrra§ fbotibpdiesppthesiind step is

I 2’3@}’%‘ '2% ab u%%%gont anrelmﬁg‘ B}ee.tﬁrgemagﬁ% nwga\é? the target

deroteiatwil pﬁefbhfb’lff @E in E@bb%llSWSu@f%rﬂn”EHH\%n%ﬁ@H%@ than about

of the host aninmal, the target protein nay
cdiprordamipant. Zheanravaegen MRy complisathe: complete target protein,

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



25 adjuvants include alum dextran, sulfate, |arge
pol yneric anions, oil & water enulsions, e.g.

Warp@adit2g9 adj uvant, Freund' s conpl et e adj uvant pcgighob$6osseo
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like. The target protein nmay al so be conjugated to
synthetic carrier proteins or synthetic antigens. A
variety of hosts nay be i munk3ed to produce the poly-
cl onal antibodies. Such hosts include rabbits, guinea

pihes hostowiirties coleted, Toliewe 3 Byr atparahie®Pof 4AB! §ertﬁﬁdfrom the
T target protein is admnistered to

ik
hB | Q%E%m ilat Pregephdn| the \iesultant entiseram cmgagbe further
fﬂbh@d@e?y%%ggt it rn‘?ethBﬁEal Hfh als Arﬁﬁﬁhﬁn\é\gﬁlbﬁractionaﬁon,

addi tiona osages. owi ng

t PEAR ob@matomaﬁ@ﬂﬁ@dm&bﬂfm&ag PCT/ 1 B2003/ 005569 23

t he how Mﬂﬂbe col |l ect foll owed by separation of

the se f ociomal ) O(,déffsi s.a¢he Predysiedsedty i reonientional

I Rithhique. aBbheriiy) %@%I@&w faHBH?g)éTPF\rr%%te arf Q%rﬁ\ﬁ'npz%d host

known net hods, such as anmoni um frac i on
DE’NE\Ed mf@wﬂﬁcag sapieg, ofapldsmbecdlisk eThé pldiBtg chhe e dmelortalized

er a?’? Wthﬁhie@fn%géqilesgﬂ# Bagf%ﬁ%?{ %ﬂ@ge@?cgl,mltﬂyeegupernatant

i Wuninﬂﬁﬁbd&&iybnﬁﬁhfé@' is RIcPYe iRy anﬁ@%ft&ﬁd teLARZBes to identify
cells. The plasma cells are inmmortalize by fusion

erﬁf@ﬂaﬁagc@rtlbsndm yitbdbe ederwbdu spewificite] | Suitabié tamlraals for
SHRIIURAGA B md oQ;iB ang'r\Yl (2(5’1?8 tﬁ)% ﬂ?r%ani@!o?ﬂagéc uge mouse, rat,

usi ng st andar

phamhsterngtcantTobcaiuefan\tvbbhlebhagéi%tl éﬁﬁo§ﬂ£‘b'r6tbﬁi 'the animal will
Swtabhe ani mal s for _production of nonocl onal

a9ETYaly bs 3 amsternanRcais: @bbiti ata. ubiee Aotisedy may, be purified
hagmt Qhe ﬁgﬁrgc?;rﬂ%; @él\fm e?lfdgrhgf%‘?\‘tsels’?rag%gﬂég h@lﬁ@o z;ly conventional

pr ot ei n, enera
'@ich@mupsge g affinity cheq;mato'gnapragnuslbgd)jomyabc&)rﬁwfgl {oi tﬁé subject

o P ERBYB T A unin SHBBeT. wRlEin A pertiargse eic. U ¢
chr omejo8d| aphy antibody aw@é E’»r&ﬁk%déé@ s'irsbpé féﬁafnu %\&8&1 of the

i nvention bound to an insol | e support

s'é‘bfﬁ%ﬁ'd%'t'"&f@ Stusgure. Tﬁ@gmwhamcgntmwd@earprmmedaa Jost et

a n d- of mul tinmer

s?féct ur e—Sl—n“P% ng %Egﬁnﬁ) ?Mgg’g’éig 2@ t‘%%%%‘?'lf@c? epgoding the

Jeiabde region of tHROHgavd. dhaih aR8 I 03kdbiéFegidRbIhe ﬁ?ﬁt chain are
uences encoding the 20 variable region of The

138 I SPERGT BReodas il deast B Gmiecaeiigial small meutral
arhind LORkethdiddiflg YGRS AASILIhE! fr?eagﬁotéﬁ%haéq@d by this

am no aci ds of am no acid
dupieimeallaws/ essemblynef Fhiuntiohali vasabledesgiby tHaitSretains the

I a’%c%&gs q%iwsfmiy?emeyor%naq afnL{{Bgé)l(onal vari abl e region
[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 il protein. Methods of producing such artificial anti-
bodies are well known in the art. See, e.g., U.S. Patent Nos. 5,516,637,



specificity and affinity of the original antibody. 25
[082] Also provided are "artificial" antibodies, e.g.,
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invitro. In some enbodi ments, such
anti bodi es are displayed on the surface of a
bact eri ophage or other viral article. In many
enbodi ments, such artificial antibodies are present as

Peostadl “Rebaral: Mol *adli s Hecmora,08: and

M g2gq83.1 11 protein. Methods of producing such
artificial anti- bodies are well known in the art. _
See, €el0§3] Eps.in pdventseopartEukrty, 637 inje@i@00aicoiupems, it is

LRSS AS5000 uA R0 vl S AR89 i sronse

For a irécipien agamst Ry bloekingragenh oill pbiesttiailPBetitia@e the period of
humans, it is desirable to decrease the antigenicity

ofimentab the nib@yaryais iefegtee.r eMebheds ob hmaniziegi pnithadies are

SISl Y0P o P PRrAtala Yol 0L b2 pPFGATIon animal
Maaving straisdeumighumary immtuksgloesiraicensignowegioh 'getes (see for
art. The humani zed_anti body may be the f)roduct

f
SRXGEPIe WgNALoRal alsah ABPlicAkans: YHEY 10T aRd WO 90/04036),

SR e RS Ay SR Pl b o
Alechnigpiesvid substitatearthe bOHY , STEHRNCGHEs hingey domains, and/or the
SR s Mo oS el ko o sppence  (sce
o gy k domai n with the corresponding human

sequence (sée WD 92/02190). [084] The use of |g cDNA
for col@sd] uthe mseasf lgiDhA ifor comstrumijonmiichimers igeueeglobulin

eSA00E KB B¢ o8t Ulyohr B 0BT EA N g ano (108
| $olnahedoll 139:362M)br inRNA i isdldted el a [;mb?ﬁiéﬁﬁé‘%rtdilﬁer cell
anti body and used to produce cDNA. The c of

i Rfdusitg thg antibedy apd; ysesitoproguee sBNAeT e 6DNfaphinterest may
S Sl TR R s 5
nBaterdmb204,683,486eahd 4,683)P62k Witerrsatiyebncelibfary is made and
- BeERHito Ralal e Segorace REEtLy The REf. #e8ufacaencoding
e QfrialSie HeQRiresf t%@%nﬁsgéﬁ%Qﬁe@ffgwlh@ﬁﬁgg%stant region

regi ons genes may b oun i n Kaba :
Sseaennes. ofherseqeencesodf humanaiomgtardiregionegestes may be found

NlnI K'abat et al. (1991) Sequences of Proteins of Immunological Interest, N.1.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-



publication no. 91-3242. Human C regi on genes are
readily available from 25 known cl ones. The choice of
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functions, such as conplenment fixation, or activity in
ant i body-dependent cellular cytotoxicity. Preferred

i sotypes are 1gGl, 1g&3 and B§. Either of the human
l'ight chain constant regions, kappa or |anbda, may be
bodies that are thensaime, hawhanianed aatibodiedy i.& s thdyeare fully human

sed b ti I t hods. 30 [085] In yet
SR FTRE o SRR B T e Soriied S5l hondfeheman nos
aHittPRES BBen ffeineB¥ AP Ryin&&RAY8 Sinfe M i thH'a‘ﬁfleiggh ee e.g.
are identical to hurran = anti bodi eg may lf)e enpl oyed. Ey
YVEROYHADE3 BUMEN 9814898 cAnss W Q 9965304 %Bibé didBlosures of which are

PCT 005569 25 bodies that are the
@gﬁeé‘égng%&é’%%%gﬁﬁlggg%c& i.e. they are fully hunman

anti b@ga}s Antibblly exagReh@) $UtH 4, aF@DL 08NECFab may be
usi ng a non-human host which has been genetically
BFRFied Ry dep et he untact oleiadiess . bEguoteage okBhemical

\a4ger
3: . 2489 99/ 53049, the discl
SRRRfE BGOSR et LoEb B, o
cbdricigend edyotinggapottion stitle Bgad, frdgniént) wo@bdn&iaBe DNA

be r epar,ed cl eavage of the jntact protein,
5%99%?53@&?@9@@ g?e &H’&n’ Q(gma'"claeﬁva@@e mg"gm reft theelH chain,
foWECH ioh [ . Leric
g?alne encog?rrlag‘%frjﬁ 'gé‘r%{ iggﬁ dg)?] 8{" htg )@(Jgg%?geb ?%t&afer?@gﬁglgr d
i ncl u@@l\lﬁ?%%&ﬁ@@%eﬁnmoﬂifl-hlgalrtdwed\flgﬁgidnﬁahayaj"edused to
' ' of. .1 Hchain. follo a
p%g@&%@.gbﬁg'@@?‘aﬁ?%fdmna% ghmeé{s (gotlr\lqgoc{qqsédis&f@destriction sites
b ahe! Lredibf Ibr SABSENRAT IFRAYERTSY Bhio! Siintntd to human C

regi ons may be usec esi g gontcl eotd des for
[REOR segmeEnts. s G regian ¢lddcearube modified byisitei dinectdd maitagene-

S0 40 4 0 L FRSSERA L LONOSE ik Bpence
can bfa&8)dExpezssinn setterglinchade plagrhidg e PstroviiuSes OYACs, EBV

| ace, a restricti sjite at the anal ogous position in
'Bﬁ@"% ﬁBi?%%&ltdg.ﬂ’e t"t?as?\ EQRYerignbestac isopre ithal eneodes a

Rir$ih | TSRS Vi ] IS .
and lt hgw}f ic&gﬁﬂ%*éconveni e%(tﬁc\%ctégr "qu{ dgﬁ’é%tﬁb gﬁ@%‘%{‘e%e' with
approphigte tesilictioncsitesl engindrred sohabanyC/H omvinsghwdnde ¢an be
Jer i th , 20 appropriate restrjction sites

BRandiseriet, ahd, SXPERGedN U SHOM Sielofe e SPUGNG dlsualy | gocurs
betwardretheagislicexdsrsi $@- in lthe SAKEHES 1EGiSn ot th@!érgﬂc acceptor
usual |y occurs between the splice donor site i t%e

site preesding theyhgmam@ reaions @ndcalsarldpe splice regions that occur

within the human CH exons. 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 (Grosschedl 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 resuits presented



site preceding the human C region, and also at the
splice regions that occur wthin the human CH exons.
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native chronpsomal sites downstream of the’ é@égﬁ)ﬁ%o“w
reg| ons. The resulting chineric antibody may be
joined to any strong pronoterjpgincluding retroviral
LTRs, e.g. SV-40 early pronoter, (Okayana et al.

R e bhrgoBRe 2P0 R S Bl BTN

mengmw&ukmmngtdusmbﬁ%drﬁrma%@hgdl et al (1985)
30 Cell 41:885); native Ig €tggrom)ters etc [089] An

exanpl ©%1 5“9|"§§H‘§°ed?ﬁ%ﬂb hemnpm@mﬂgaawearesmt@admnbed in

i b BRI IESER ARNEOLI By’ SERETAYs: Yoo mosaito N

Pﬂik/eld@b%/aems i3@blentd replicxtenipl smale DX ahd Prédiicy progeny
the fi nme roI for DC-SIGNln Dengue Vi rus
bY'H: ré %tohﬁrF&ﬂ rves @ %%lqb§equb@]“0n9e DEN| vigus-infected

dgesr rr%dctl@r:fm fﬂnolbe buﬁid‘@@le is %%pl esd%egEﬁ {f' b&?rfééb of DCs.

t he exanples, s owt hi gh puril
bEhelfwg)emBefMSt deseribed hekeid mugjnsmnlemmdl&e wbembk ehe DC-

SRR S ion” et tRon B BN S dhe o pise® DEN virus
Vinfétﬁrdnnéfeﬁ@rﬁﬁn @@seeth%@ rb§&lf§ QhBWESQHéteDC%fGﬁh gﬁecmc anti-

i-s expressed at the surface he experi nen
deedy inasdanklogkings actifint aﬂdheleleeeman)EM‘rét vieus ifecd®. A novel

DRSS SAE T R IS A U
r poteihspedyip thtdigh ifterabldh WeCtid & Q%bpro@é’iﬂy Th@Spdcess of

bl ocking action at the | evel of DEN-1"virus infection.
ADRoSEPN-mediatedh PEN vinas dnfextivitystay Béis pravidgsoarenew mechanism

'fé@'ﬂérgfehﬁﬁ the dQEibandfrdéﬁuh\ﬁiaﬂ%@%ouHBQt ein possibly

teractiron wt ycoprotein. The
proces[@gdﬂ er(achmnvedlmﬁhedhéE\l reisults, Ithié einvemtidry provides a

et B PEehtB o e iaus Mircase0d s Ao bercat least one
Whyripfon® s ﬂ\%séisbésetlgeméﬂ‘é?éﬂ 'a‘?"le%tg]tﬁ g%ﬁ %ﬁ@t%&mg of an

of preventing or treating a di sease
atffectas malaeule dpnp REASAGN receptereak the maimilalatcebealreated and

I Yed in f fector | ecu
GGl P S el oF S radP St of o
ZD%EBN blba(él‘eédfﬁdeﬁpfméuﬁﬁénﬁéw IMh¥Bi€ tHen Birldthd B? the effector
an amount of a DC-SIGN blocker sufficient to

s%@%‘ﬁ tathe,DCnl G re¢aptoniothprepioprevaet of realttbe disease.
[092] In some 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 embodimen.ts 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.



nol ecul e to the DC-SIGN receptor to thereby prevent or
treat the disease. [092] In sone .enbodi nents the

wengawbl ocker is a bl ocking deriva- tive of ptthve82003/005569
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effector nolecule. In other enmbodi ments - the DC SI.GN

bl ocker is 25 an antibody. [093] Anong enbodi nents of

the invention where the DC SIZN bl ocker is an

anti body are included enbodi ments where the anti body

speci f [095¢aThy biimekntidn SI Rban d r ;

ant i bo!alysg ecifically binds thgog@f@gc?g@emdé@ﬁ &g@%@nng or
[ B9ating A ‘éf@hﬁ‘ @ﬁmog@m@fnm wiIers! 1R vitad ifection ismediated at

t
rRRRE T pa S IngRREHG B el SHEERy soiBoeuE aiciehverertor
200 tHe0AERABaPETbe Bweaowﬁsﬁ@the?ﬁme[tﬁ@@]coﬁnﬁlse@vmun@élenng to
{ rOVI des a meth of preventing or treating a
I1‘3ar|n MERlan amoypt g ﬁm GN plekeriswdfigientio sutiséantiabyi inhibit

' men&ﬂumpe& @Rk virdf %?f%ctd? rﬁ@l’éﬁ@t& l@% BC@I‘C—?@ fgé%lﬁof o, thereby

viral ector nolecule to recep
niiayent ontreat the oirakbinfectioar e t he et hod conpri ses

b ockel0Bh1 Y sbli el BERE <t ainey Midthed e BeSIGN blocker

bedvdphigesPh 5!h§ln¥;' moletffof 96 UiralMelrectol ‘?n%l@cﬁl}ée Pucotﬂeg\émbodl-

receptor to thereby Pprevent or treat t
i meats thenDG-648N biackemeoraptisel aebindingf mblety raftdoialt éevelope

e S Bher AT pe AC SRbBloti o Rrhpatinony. The
[ﬁht&i(ﬁy Mbydp@tlfman@birﬁﬁs(ﬁsmncbﬂ‘ﬁ)éﬂiﬁ(ﬁlly Bthd 3n¥ Miral effector
env e glycoprotein. In other enbodi nen %

%CGF@ bqg gorpaj embedimieptsithe Dﬁ@'%bidﬂk&y isT@ynannosylated
¥ rgﬁcf“ SFPel Piis'l RN Pt s Tk Tharthasulitat fictecule may

tb@n[a(DthGN bl ocker is a mannosyl ated nol ecul e that
R e e e g e
I llﬂb@l"dérl ignar BnWbbd) afd trdided] @h‘nboﬁhrﬁﬁt‘ft@rm' \ﬁBféﬁ ﬁ@téﬁ%%y is a

are included enmbodi nents in which t

nHRoecignal aathadyodiye reeremahrisral himan dndrtime almibbhye is a.mono-

that i.s uman
LA AL BRI . ke, 18 0] bRl T B sion:
ntheanbnoﬂbnalrnnthmdry is Math B1O1D62tHe: antifoANEp&GHdally binds the
spe |wcal |r¥| bi nds t he
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



viral effector nolecule; and the antibody specifically
bi nds the binding noiety of the viral effector

npl ecule. [098] In further enbodi nents of the nethod __ -
WORRHIT) effector nolecule is a nolecular PCT/IB2003/005569

constituent of the viral envelope.. In certain

enbodi nents the 25 nol ecul ar const ituent of the viral

envel ope is an envel ope gl ycc?p?r otein. [099] In

addi ti onal, enbodi nents of the nethod the DC-SIGN

R SeweEr Prefgrsdi saodimenti He nyirat pfegtianis a,Peggue virus infec-

?lfoﬁeé}id’fhé‘ﬁkﬁﬁe?hor' mofstitie Fa”g?:?é'ench?%& gffe{:f%? molecule. In a

invention In the vira of "ot ec
Hotteerupraferred aspedtubet mammrhhleis\d hamamnvigl smﬁetehﬁbodnments the

SI GN bl ocker tha used conprises 30 a
BB WIS e BsseTels 8 s BEURh Copatibent ohing Dergue virus
5 @n@éﬁfp@edlrﬁmrr@fﬂbod%%'thﬁemeﬁcgfé . esit:lﬁjé?"nt of the Dengue

Flaviviridae 1nfection and t
mirLie cenelope ais Fhabengue dvicusfénvetape rglyapodtein.| ninA@et further

SRRATHERIS B DSROUE \iRRCEronPe <y CBafuln s Hrfdue vinis £

gy@mtyrpn and the viral effector nolecule is a
ue virus effector nmolecule. In a further
pr ef edﬁw]d@,@@ded \Aneong emilodineatshohthe. inventiamin which the viral

e. ffeator . npl e
10 RIS o SRR A BRI I BRI e s o
|Dl—:-rnget\Hﬂfs @ffémdﬂ moldculé fe BRIDRIMBNtCWAEED HeeDC-SIGN blocker
the Dengue virus envel gpe is a Dengue virus envel ope

QopRsisest 2ibinding meaety of tth%rDemmrn%mf@ctqtemglmglm the DC-
SHISH pBKEL S0P STk R ERHE LY e & pbpprotin

ithe @TISIGN blomhelcts & hecmfnnbmiantlgt@)rodﬁem poteins aa.dDaegue SIGN
nd the vir effector nol ecule jis

| f
15 il S anBadic: Aimane ebBodmeriSanbeid e Sigh dlocker is
td?ﬁa%o?l@’ré)Eﬁﬁiﬁ@ﬁmeﬁ&”ﬁhb?@%é‘ahhﬁ&&% %Sﬁﬁ?leﬁilt Btibody;

Dengue virus effector | ecul e;
dbepmarsmal és Bitanan andi theymenodloralCentiieetyis husnanized; the anti-

PRl i LRSS S5RGBT b 1026
amtd hinelyantisoayo spebinigane rsisdaitaee Dé?f@u@cvﬂlﬁ\bf‘?écﬁék fholecule.

an anti body are enbodi nents where the anti body
20 Amanatﬁmwmnt%mh%@dpe antihedynspesificelly Rindsnthe Beague virus

R bt W R e, A B0 e
NaIDehBeWiris® glysoprdteim. ant i body speci fical l'y 'bi nds
the D?B?Hf] InVaI pr)rue er?ggj %%t?ordu%%ht oy {heé invention the effector molecule
and the DC-SIGN blocker are the same. In a second preferred embodiment
25 the effector molecule and the DC-SIGN blocker are different.
f0103]) 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 gp1 éO glycoprotein of HIV with DC-SIGN. Thus, gp120 is a viral
effector molecule. The invention thus provides a method for the prevention
30 and treatment of HIV infection. Specifically, it is an object of the invention to
provide a method of preventing or treating aﬁ HIV or SIV infection of a human

or a simian. The method comprises administering to the human or simian an
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is Dengue virus E glycoprotein. [0102] In a preferred
enbodi nent of the invention the effector nolecule and
the DC-SI GN bl ocker are the s28e. In a second

preferred enbodi nent 25 the effector nolecule and the

mmsua\bbbomeamm eigbkef eiant. dHAE8Mt td inibit the interaction of
Sﬂqu |ng that both Dengue virus and HV (as well as

\4 WEhBG-81Gi-repemior presentan depdriiceatigraftthe human or

120
ovian I EREbFBRICDY of (fa Redihgpr Sly beRos i s o
viral [oeﬂﬂplt:eslmwhsaalsba;elrélvedltowmbla:anﬁctmon@nﬁ\mé@@tmg the
met hfd for the I?reventl on 30 .and treatnment of

g@qt? es place hefwsspedandsific oglis and T cells in

I t | (0]
B 58 LR I o

shefiessanTie previde carc oppoitesity domithe Q’OSF; lltggsggg/%igggggdntnc cell
i m VWO 1004/ 04129

T d PR b SRl Rdic R o TR iGandowbieh 418 present

| v i furh R bebbieasttivaie by tHid N %é’f'id SF?/ H‘Lé %ﬁa%nslr%\\nteractlon

receptor _present on dendritic c
shetveant B%rﬁlé}fétqn geadrtin C©|||S tanﬁaﬂCAMeB invTocells| V6 likely to be

'&tfccﬁﬁ%ﬁrplpohg%p fgr n!eRg pi{) II b@%hw]el}/q?’gaég sélgﬂggp% This

trhadelt skiggeﬂlsamet g \@@rsldmwtcAM 8 .ﬁ@rbémﬁﬂ%ajlfy HRVeSa role in
arent absence of foreign anti

in a

daﬁe@ut'aﬁ r@d/%eg@ntuam wthehstimuiaieny eftels @fndeedahc cellson T
qypertunity for the TCR to scan the dendritic-cell

suerace and identify the very small anounts of TCR

| i gandOWRbLForathés wrcxeeerDC Slmblmkémmaymekmeﬁeanh inflamma-

bl PR 29 190 ra. 088 Terastion o hachairt eftedor snolgrde wih

| GBMI& N AT:c@thQIy ﬂh‘é |hv&ﬁidh él@otlﬁoweéé bl RelHod of of preventing or

[ rrport ant for th process of activation
stwafungamﬂammawgm avaamr@,alg@amesi bmmtetawon of ICAM 3 present

o dﬂtﬁﬂh g&gﬁ%fgﬁ?\rﬂbﬁ{ ?I %?%Pﬁé?ept& {)Eﬁﬂgﬁ 8p>¢endntlc cells of

ethéemammdl ddvedmiethiod mhbﬁseﬁﬂad’mnrﬁﬁéhﬁg tdthel AARThal~H amount
G\ bl ockers may be potent

éﬁ?%@ )}habé'iwﬁﬁff'qgmtﬂ%@h!hﬁghﬁw@teractlon of ICAM-3

[%b%r'i‘tcéh el (ﬁf I ﬁflﬁ'lqﬁ{:%|dﬁ) }e?c%lbé&#eéggt gn dendritic

SIGN.  Accor e Invention a

meedls o té npnrnmahto tmgrehy ptaveat ontyeatihflamimitionn i n a
mamal [09 BBFFr‘?e PrX/enP 5& ra s%t pl)r%r\]nd%fs tlh%hgesofparnegr?\rc])tunt 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



on T cells of the mammal with DC-SI GN receptor present
on dendritic cells of 20 the manmal. The net hod

wENRbkSes adm nistering to the manmal an am)ugkﬁ/lgfoo%(ﬁ%g'
the h
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DC- SI GN bl ocker that is sufficient to inhibit
interaction of ICAM3 present on T cells of the
mamal w th DC- SI GN receptor phesent on dendritic
cells of the mammal to thereby prevent or treat

S a0 BAR Wl i o

t QsSaRs Isamledmitby skt ah ahhﬁy( Mé‘gida%gﬂﬁf tHe 8&5&{)? Molecule to
nol I on

e- cule to a DC-SI GN receptor for the prepara
dhe DGl Ghhraneptdrof the marental te) bertreateditinsgnee dimbedsrents the

[ ., wh ' | t f th
o Tt Pere A R VB gt v
t $fbedinesHite the R SIGN lﬂgélfbétlig anEnatBoE) SR %Rﬁ?tg%mw&iments

mammal to be treated. 3 71 The invention a

phe\antibeodysspasificatly dimdsm DGBIGNDIn Stig embodiwents the antibody

SULfkeci : b i al {nhibit the binding of an

e ggfégﬁg?r’ﬁ'fogsc%'#ea{%?&aﬁegégka\l receptor for the

pr epar[ati 08Jinobthar reshadients te OT-SYGN! bloekeér isV¥ mannosylated
2004/ 041299 PCT/ |1 B2003/ 005569 30 treating a disease

oroleckiesthat bingecload RGBIGhAeceptns herpaanesatedanolecule being
dé{é%??' 'rﬁaﬂﬁgﬁ.at ed at least in part by the binding of
the e

ctor nolecule to the DC SIGN receptor of the
manmal [0l 69PEhe ire@ntidn dlso providestthediseof an atourdGf Sl BO-SIGN

bl ocker is bl ocki ng derjyative of the effector
n‘BPéE'aFQJ . ?H‘ﬁcﬁeﬂ‘F i cbstanmaiv medviste e Bndingzefn oiRk pffector
[ ~_ e :
ot O UMY TeqGL Ml VT dRPh4TRI0A  of, 3°medicament for
epreventing oe trebting atvitab ihfecipreof aimainmal bivheein ttee viral infection

i riroRled B M Fuoat Bobsdnacht BEREELPECt R mpsile to the
tDCSIEN réédptorerpleanaminial tobrwsateal ed nol ecul e bei ng
10 prefgqgﬁ_lg%%rmnnan. . [0109] The invention al so

provi d@ Jwegtionplsgrbivides the use of apamauntiaftaddC-SIGN

SHBEH6. Sy, NS R 3 . B0 Bl oo
ploep IGSIGN receptorddr tserprépdration pf ewasticamenit for ﬁreventing or
L v AL UAT SR NG Ly AT UL S
Poad FOpaH, b Bl LS B GHS iie EnE SE.sion
i iegeptor @f the soapmalitdde traateds ¢n sbmenembodiments of said use the
D&fa%'eﬁ'élctor molecule is a molecular constituent of the 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-
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bi nding of a viral. effector nolecule. to a DC Sl GN
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preventing or 20 treating a viral infection of a

mammal , wherein the viral infection is nediated at

| east in part by the binding ¥ the viral effector

nol ecule to the DC-SIGN receptor of the mammal to be
tmeatseihe amtibaglyespedifichliyebinds ofthe dirting endibty ofthe adral effector

ST, TR 1 SRR S PSRy el o
Ctﬂﬁ§§ td 4PT- SP@N :lé% f)ldraﬂ'h@ ﬁYé?r{rfb%?la'téd %I@&M@lrﬁ%}ebe ffannan.

gl ycoprot ei n. In further enbodi nents
DC- SI &1 b2lde k%rpfefﬁfmd eeﬁaoahmenhmmgylrabmfeytm ig lae Flaviviridae

\é{uréﬁl rﬁ lgﬁioéngngbggglsrglaebgﬁ thg\ro eqrf@% SJ gi%nt SiSdas effector

_enulecolee Iy bymory ptefened lombadiment, 8RB FaWPRYBe VYAl infection is a

% SI GN bl ocker 1s an anti body. The ant | body is a 30
BRAUEONKYS dRtectioByand ihetavivisdae defiesios rmcpiecmiemﬁaa Dengue

u unani.

AT, |5 (RIS 8o BB g M 4 San, 1
amnefembbdlymmtsdmd Heenduealvirekf effeotor nelotsoill€ - is| B molecular

addi WO 2004/ 041299 PCT/ |1 B2003/ 005569 31
& g %fﬁt ‘Bob&?“@H@ci"W%a‘F’?‘&? IeRerddn ¢ wether nembgdiments  the
"fﬁbl%MIancért’stYérftabf %Ee%ﬁguenplkl%% + gdétPgﬁébe virus

bl ocker is a mafinosy ate ecu

mnv@g)p[eoglucmotalm\ln miépttlmer emMbedimeents thé Deayuenliesrielope

%e, '_#5 ’E referred enbodi nent the
{I‘W A ?tﬁfrb'@alﬁ% ‘fesv'é“?: W?@Hb 5 virus infection
and t hie1 W]Vlﬁbluééﬂeﬁﬁﬁhg”&hﬁééiﬁed@ &f Ebﬁ‘i‘”u%r ihd@fich the viral

effector. nolecule. Ina nore preferred errb0|me
tipteckipmis @ rPeRguE | vils infedieni 8 nd|%1eaVlreJeﬁ§‘eetW|molecule is a

| il ﬂ*sa@f#ect,tgtenf 18l gFé ﬁ'ﬁ)g%¥rﬁgﬁ{§lce{&h%¢eglﬁét¢§bé|%Nablocker

Dengue fector nolecu urt

- aEypeisessha bisding mbiety widine Dengusovieus effedioranslectiee the DC-

ff. ) | | | 10
SRAY Blakht Sambrigs BbBlEoyTeEY Bhiha Besods Nirks & aoprotein;
qn@@b@w bldeRer [©h ‘?Eéﬁ)rﬁbln%ﬂﬂfb%di?égd ?Fotéuheal?&'iﬂé‘ DC-SIGN
virus envelope is a Dengue Vi
gb'?@@pr@taa antlboﬂwe%mbug teimebodimigots whers thheD(D@@Neblocker is

i AR Cr R Eimpda IR Pt e, AEREOEk A ieRlona! antibody,
aae tnarafal s Bhiudhaih %ﬁ?:d\'thé %onde'fbﬁdlfaﬁﬁbbep i ﬁuﬁmﬁ?ﬁ@luﬁwe anti-
virus infection and the viral effector nblecule Is a

sy Pesificady dinds Qf-SkgNe the enanaslena antivedy s WMalr 4810.2.6;
4y @g'aﬂt@dplsﬁgbﬁircally binds the Dengue virus 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 substéntially 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.
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r is a reconbinantly produce
protein; and the DC SIGN 20 bl ocker is an anti body.
Anmong enbodi nents where the 5 S| GN bl ocker is an
anti body are enbodi nents wher the antlbody is a

nonocl nti body; .. the man a

oo BRER B | baRntiehne AR s g PzleOthﬁ’é tgﬁt pse kS’gd%P amount of a

S[BECESIfGN @Iddke?'sﬂﬂﬁ:n@@'@'s%stém% ﬂ’é‘ﬁdo gﬁeia%tlon of
6; and the antibody spec:| S

tlHEV DeﬁglMetO\a POsSE3N aeceptonpreseritean (éarudrglczﬁells of a human or a

di wh the,anti speci fically binds.the
it P e oraRBibR B S he dRahe LR resutineuoh € 5na 8 HIV or
té‘%l@ﬂﬂfb‘éﬁoﬁ'dﬂé‘én@ﬁﬁﬁﬁr@br §Bidesitish. 1R soﬁ%%ﬂ)dauh@ﬁtﬁme DC-
§ésoprotel n. [01141 The invention al so provides
u

Nbe@nkeare@manS@s abindirg moietysd dhe Denguief vitusi Erg.lyaaprotem

SBERAG ebplrtRRs AL e YR P et slbyaigp o iRatea

hunman for1 18] Thevirauention distepraviged i ase 6f an amslirtaTeNDC-SIGN
for prevent| ng or treating an HHV or a SIV infection

omoghlaon sufiisienf te substaniialys magylatsotheobinding of ICAM-3 present
PGl g&%oéﬁgorﬁéﬁ'a% 13gitth %@I?W&déb‘f%ﬂg?%éﬁ (Bq( ndritic cells of

provi e use an anoun

stief manemnal far thebptepatatadn pf |mmdm|damdmt mrrpievgrtMg or treating
interaction of ., HHV or SIV to a DC.SIGN receptor
\"bé@ﬁ't‘a D inesaid mamm@émsecgby sPeciH P'W"%OPQWE&PFGSG"‘ on

f*?fceilé‘%fM@H?Jn%bpwltﬁfo%s{yéﬁhn@gb n;§r8§erw&¥ ﬁa:nt?c 8{:"5 of the

treating an HHV or 5 a sald
sanaghmali an. | n sone enbodi nents the DC- SI GN bI ocker

conpr i indi n |et of. th Vi rus

5 o1y coptiial hne eigRaiEh Befides TherBEP B alemGuiatia B-SIOGN
Oblogké Bafficieht %mtamﬂuan{] uﬁiﬁn@ﬂttﬁé bih@Ad&r iRhfaction of ICAM-3
i nvention also provides the use of an anount of a

peresechonnbégliacb@ mammel with Re-SiGhh secaptorapregent on dendritic

g?éilg %%Fﬁ%ﬂw 6@9 g?%a'r%aﬁ R'&5§ %edlégmgﬂa for E eltvi%é\tmg or

[ recep or presén end
Ckbbsng)ﬁnftdnmnaaonmh saidt marmantal epased ibynspecific binding of ICAM-3

Srrg%f%ﬁge | cg L%g{ \égggig'grgq;,wlﬂi b‘@;a%gcgﬁgregé‘%%ﬂ@één? rc])n. dendritic
PESRESE the mamrfi&l IS sBine! @rﬁb%lm@flltfv"(ﬁehD@CS%@%ﬁer cpmprises

receptor present on dendritic cells of the
[ eldiAfinghmoiaty efittherDengie piroy itd glycopmteise lnfotlzer embodiments

am)eumammalasD(i'luman
[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 acceptéble 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 délaying agents, and the like, that are compatible with pharmaceutical

administration. The use of such media and agents for pharmaceutically active
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bl ocker sufficient to substantially inhibit the
bi nding or interaction of |CAM3 present on T cells

W@ r004/04iRAml wWith DC- Sl GN receptor present on BeMBioH3/e05569

cells of the mammal for the preparation of a

medi canent for preventing or treating inflammtion in
sai d mamual - caused by speci fi83bi nding of | CAM3 20
present on T cells of the mammal with DC- SI GN receptor

psuisstabcemn i aalirkrioven ik ehé ardf THhe domp@itiordd) c&PMBIso contain
enmpodi nents, the DC-SI GN bl ocker conprises a binding

nBinef yagiive: krempoHpde Rioviing syIRpierpetebi additianat her enhanced

U Sr<hO8, Tt Byt Al T g v

%ia a:ogmainﬂrmfgad(, DCﬁBIp@Nsbt im_@eﬁ}ier \ﬁmhsgomémﬁ br%iﬁi@%ation.
e sui r armaceut i cal use and adm nistration

to pat @ﬁ'?i’.\ ﬁ'}%"@’&ﬁﬁ@tq%ﬂeosim ohithe, investioni is farmulated to

P icon@shtibie Wittt IMskEdd Adute d&g&ﬁﬂ&%ﬁdtfbﬂ' l K/lelt?cg/ds to accom-

achi evabl e concentra- tion an pharmaceuti ca
aplisépthenrdministraticenare Reowsetd theseiof, ortimarplskitisiy the art. The

" ically acceptabl e excipient” includes, any
a%@ﬂg{@?agtﬁr\/ erﬂ‘@% dicf%rpere’@ﬁr‘@?on t?pedi|gt’ragquqqqgs!ntramuscular,
ag\bdwastedusabr gadnAABLIONN0al agents, isotonic and

absorp- tion delaying agents, and the |ike, that are
conpat [0328] Splutioph Hrrauspensions usedi fors subdutaneod® eapplication

55l LR o2 b A LB 6T K e
| suckels Wwatenrfor injedtionardalinéhsolaBomofidd 6§ salefyfhe glycols,

contain other active conpounds providing

S¥prriheniopylengqalyeplopalother syRthetie espivarier aptibacterial agents,
f i [ 05 t:] an_al so be .
S ga ez 2IRRR BF TRy E Bar R S ERanf B B AR corbic
vcid or sedium biswifie f ahrelalinyg agentsasudnas BtHylshediaminetetra acetic

FRRPGTely. Sfon 3 BERlae T olfoid r PheSHAERaRa0 agses for the

cddjasimentsafrahicRy. sidH B o dium aristide & dsktrddee The pH can be

admi ni stration are known to those of ordinary ski ]
t#dusted. with acidsafi basesy auelomsnmdrodhierieeidpbresodiem hydroxide.

' LAt | bcut . S
Sk RS AN MoPeeg P S BNt s o
f oultipld doseniaismadp of igladsi arplastiyi cal |y i ncl ude one or

nore o he foll ow ng conponents: a sterile diluent,
such a@“ééf %'Parmcqun?%'&qrems'ws siitablg fariigjection innlude sterile

OddueoURNEt ifeboWdeRI PR

gldg/col or ot er&@%%réﬁﬁ g%‘snoq sdée\lnlfe:éé acri1 'lebfggﬁeer Fgﬁemporaneous
arepacgtions of rsterliebirjetablel solutibnerormdispersigar alfsintravenous
an&ioxi da}nts, sugp as_ascor bi C i . ;

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



15 acid or sodium bi sul fate; " chel at | ng agents, such as
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ustnent of tonicity, such as sodi um chl ori d&. of
dextrose The pH can be adjusted with acids or bases,
such as hydrochloric acid or g§di um hydroxide. Such
preparatlons can be enclosed I n anpoul es, disposable

UGPSR, 557 B ehGhHE, S AL b Bebing suc

fas lediihirst bpithé nRaintshaiicer bﬁ the PR paRid isSirPthe case of
di spersions and sterile powders for the extenporaneous

prigparsian aRddyy teewse @fusmﬁeetam e Rygventiamef dhe action of micro-
gg@%ﬁ[sﬁ'lsoaan 'f)% (%]\yead’ BV Q/Hﬁou ﬁé(‘f‘t{eflgtérﬁ gpf gf %aﬁents, for

Frers el ude physi 0 oglca I ne
2examaple| pa&bﬁmphbror&hﬂ“ﬂﬁth/bﬂénoPa?SEbﬁﬂara\md NHimeérosal, and the
plg%s;p ate buffered saline (PBS). In all cases, the

MY 6Rses, Kesmay; inelugdgaselanis aoBets; for example, sugars,

| [ | S
B9y REORAl L0 SFAneL DAERSI bOALRY| Qi in TS copositon
sE’mi@rmchausmphonkmé the @sjectable agmppsltlohbe;an be brought about by

m nat action of m croorgani , Suc
SRELBNG LI ppSieRcam gdear Wi Sgkve cssogliarfer sxample,
%l&ﬁﬁﬁ&h%or@ﬁbﬂfﬁt@%ﬁ%@éﬁm for exanple, water,
et hanol yol (for exanple, glycerol, propylene
gl ycol L0135h3}'$tqml©l pdmynisisation coan glagsoolbe abyl traesmucosal or

2{5%'%‘{?&’%%8&%[“ tablge?ég] Xt ures t er?ﬁ%ﬂgP%QPégﬁ"’B%tra ion, pene-

n@arﬁtba!pﬁﬁdpnét@ftthé'Bﬁrﬂer Ry bé ermeatéd afe w88l 'u'i‘@héf&ﬁwlatlon
as lecithin, by the maintenance of the required

paveh epaeksants are generaly known ldlﬂsq’a@rtsﬂm inghidebfortexample, for
U En SHhuSodd afd g‘%rc%lBh ‘é%'[%rggﬂtSOfblfehEa %r%‘ fG%Idg; Séﬁ fderiva-

or gani sns can various ant’i bacte
atinest uhpaismamsak admmisatioracph ehe aaccahpfehed through the use of

chl orlobut anol , phenql , scgr bic ac th nmer osal

tH@sal | SREays |qf suPRPSIRLies. 5RE RS eﬁm @@W'@@G@HPB the active
agsbsund<LT areX 35ih Rlatett 9IS  ointRRe 18 gHI‘éh &S creams as
manitol, sorbitol, sodiumchloride in nposItion.

P@@n%a@e&nfaﬁem ﬂ’ta ai. of the injectabl e corrp05| tions

L D T T o —

atempositioms aee tdeliveied & the) ®brav iof-arl Qb?é’&ol %b?éyerﬁo?n pressured
adm nj stratjon can al so be by transnucosal

-t $Qaer RhdisRenssr, whichiGontaiRg cosuitable W@B@i!ﬁmé,rergl, a gas such

agi Bivoh b8 orpgrag ggiéqnts appropriate to the

barrier to be pernea are used in the fornul ati on.
[0124] In one embodiment, a purified DC-SIGN blocker is prepared with

carriers that will proteet 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



Such penetrants are generally known in the art, and
i nclude, for exanple, for 15 transnucosal

WOL4/01399r at i on, detergents, bile salts, and fREI/HH2003/005569
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acid deriva- tives. Transnucosal adm nistration can be
acconpl i shed through the use of nasal sprays or
suppositories. For t ransder ne®° admi ni-stration, the

active conpounds are fornulated into ointnents, '
skdoeptablgetattiets. cThemes can bgerwepated kmgcwording t te  methods

rt.. 20,1012 For .adni strat on b nh on,.the
Ao eSE kIR B AN S5hER: B¥ descand s drdant No.
iasppa1fiorm of an aerosol spray from pressured

cont ai ner _or di spenser, which contains a suitable
pr opel[0436] Thergpeuticallys usefth agentsasbem as qrowt) factass (e.g.,

SOV o{EiR B kP oD, ARBoBE0 1 by el dnd, EDs). antivitics,

vmdd any olmtthetamﬂxbra?jenl aphdficial forniaé conditibAEiMS treated can
as a controlled rel ease fornul ati on,

%@éf'}h}q IGlugads inaAk agminisiered sYnViANEPUSHePT seqyentially with
St)ﬁégﬁfﬁgmglﬁ BRgREAdabl e, bioconpatibl e pol ymers can be

use as ethylene vinyl acetate, polyanhydrides,
poI ygl[WBB] it mme&pemelly agivantageous dot fovatilstes coipbsitions in

t f t f h
SR il er Shadmyparalieh b uAdeamix of Siesage Dosage
tlh'ﬁt fArin thPsé@héféu@'réfe?@'ib ?hzglcgﬁy ‘a%%%ns suited as unitary

commercially from Al za Corporation a
Fieaages dor ithelssbjaat ¢o bel_ireatednalacb usmecmtammg a predetermmed

HARY £ e BaBoal sakuliSd 6" iR bectesired dhafapeutc

TetRse if ARsBEialbR WAtretheAkgRirad %drﬁha‘&@hf’@éi TarféOWihé %pecmca- '

those skilled in the art, for exa e, as descri bed
Uiag, fasathendosgge upitsfppmg 1of th[eomzey\ qm@fepb@ateshwyand dlrecﬂy

L@eﬁdeﬁg%ﬂ %h%églﬁ&%@fccr)gf Rte tc@CB{’D rtﬁ'en t(a:cplgg ng@%ﬁ% and the

mqulaamerbpeuhimeffectamcbeaaghleVMrandw&fealrralﬁtimsalgﬁetent in the
benefi ci al r the,condition bein ated ¢

G PLEinPyubanarbaRbe sy gromiaantt ki dre freatment of indivicuals,
si mul t[aRgPLPdM aﬁa%era ettty

bl ocke[r B‘ﬁé CW s espﬂem lg efgté%vgiggg@gs'ﬁ()%l comprising a
f@?rﬁiﬁdﬂ Qﬁhep@entba)detarmmembxdew@arm pharracentioal procedures

As&)° t uni formt dosage

cheéleéulﬂ.ﬁg% nc#r é)?ﬁaea{ﬁ%ggpgﬂ@aé? n®fef ')éf sJell%mﬂﬂ&Q they LDSO (the
ddlcaer letteal toi 50%% Ofithe popslatiohy any thdmahwostehﬁerapeuncany
subject to be treated; each unit containing
R 8/1R50% of the population). The dose ratio between toxic and thera-
peutic effects is the therapeutic index and it can be expressed as the ratio
LDS0/EDS0. 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 ED50 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



wd i1

quantity of active conpound cal cul ated to produce the

desired therapeutic effect in association with the
ﬁgg,pharnaceutlcal carrier. The speC|f|c§C}gB&b%&Bﬂ;

for the dosage unit fornms of the invention are

dictated by and directly dependent. on the unique

characteristics of the activeg §onpound and the

particul ar- therapeutic effect to be achi eved, and the

R SRS RO b SETRS A Bl o
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[ dIR@InFexdsehyy. Andosdeannruidrmubitbl GRaviRAI models to achieve.a
conmpositions conprising a 20 DC- SIGN bl ocker can be

der@Hating Plasma apreranirationr raeeet thel mphudeedu}easlcson (i.e., the
r
Eiricerittalidh <, (e B8 DB BRI iyorf s¥nisyb81a t’}?éf-max'ma'

piopibitadn of$yraptoms) eaaskdéterrainee idas# dutareiPEEVEIS # bMasma can be
effective in 50%?f t he popul ation). The dose ratio

pEegSed JOF exanple.nRy dl'gbemrffem@m@ch%wd schramatography. The
tiQ
LSRR B B paRfiatartifyage Sfbe RgHREET B Atabllf ploBsssy.
t her apl@d2BLA itargjetiag ca:rmple{arca‘ftbermdseuﬁtﬁﬂ:ﬂgﬂ‘ffd‘rﬁcdlﬁtpauses at least
[ I t s and ani ma )
RUEHE G Blockee dotaoi: savalening ot o Gt 18askgee subject
f @oldetife. i NInhEEMBS emBMRAimEAR2 LS é?rfr%lﬁuﬁb §Q§fg°ﬂ89§erj hiolecule is

preferably within a range of circulafin
cenvadantlyalinkedstot aainglacsuljectt MeldEIDfé) \n blthén ¢mbediments, more

RS I 8RB, S B e g e
I
oy | T OO ey o

S'GdPHQ'@ﬂﬁtUrPOWﬂthmkﬁﬂem theasubjest moledule; alberaatieely, one or

0 ARSI W0t OEOSIOREbockl] PG R4Sl cpraery

clinked| arily ng opleammoo@ ottt DEtSIBN biouker nhsleciles) HRSst one of
tration of the test DC-SI GN

tﬁ"ﬁ'&bé? qﬁé‘ ‘PlVéo{%'ﬂ'lIP%W%ed;C ersypisGt meleculei nhibition of
synpt 0[0‘120]91& &ﬁéﬁémb%%ﬂnéﬁtsc %dltlﬁlé'édbf{ct nl@léﬁulﬁs'dqre covalently

pl asma can measur ed, fof exanple
p‘tﬂkﬁGrtﬁa’#@l@gla BG-8IGNhieekesgnaletyle. TFee rmﬂﬂ;ﬂetsmbgﬁctmecules

25 e, HSBRRBFM 25, AL TGl g SRS ter ot

| culenaltednah@NRIoreesr brd BRGHe m@%t%ﬁ@h@b%‘ecules can be

nol ecul e covalently attached to at | east e sub
1erviaignilyinked | anly erenerasoapre: ather, subjesit m@lecmessaauast one of

SEFAS 158} EQM R RSRE e ET Bt Refrd

[0131] Additional embodiments of the invention utlhze_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 Compositions
which can be used. One of skill in the art will appreciaie 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,



than one DC-SI GN bl ocker nol ecul e can be coval ently
linked to a single subject nolecule. The multiple

WEROSsNgWhl ocker nol ecul es can each be i ndepepdemtdoys/005569
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covalently linked to the subject nolecul e;
alternatively, one or 15 nore of the nore than one
DC- SI GN bl ocker nol ecul es can3Be covalently |inked
only to one or nore other DC-SIGN bl-ocker nol ecul es,

aand dhes need oot bevdetbileds hbtealel HoWﬁVéﬂ,ani}Oé )g_f'éldﬂfgﬂ thé art will
h bj ect ol ecule. [0130] In other enbodinents,
L{ﬁ%@ﬁlfse@@&jw SHBPE'EBF%CQH which sasults in ithexfarmatien of a

St GRtwle e & i j %ect
e o Rt e S AidleBule A FPGSTGRL ARl molecute
| ¢aikbel usedt he DC- SI GN bl ocker nole cul g; : -

ubj ecl el StbiPEMeeEE SaBinn e Mpieeuikd BRrasLs dlonlimiting
oepearnpleBUinEluaehesmal bbrgahic TRIoKAUIES : prdlei 18R%dds, carbo-
the -

which is itself covalently linked to _
bMstRtes, Rpddinids. Qe 31 jordinary skilidh thetaotiviteapgsreefaté fisat any

[ i on. ut.i | i 0 i tions_of 25 nore than one of
It e var%ﬂ%"%%é%ogf%(ﬁ%ﬁ Bf JEer ¥ Hlé’é%r?'{;é'aese classes of
| mokxbuidsatan alsove. uddere is no limt to the diversity

of suc ositions which can be used. One of skill .
in t heljaég&n;\%i the case éx which theysubjest swigade tis @nprateinbaucleic

i aHliaE ' [ i.ll be dictated b :
i, pabhyBRIC, B 1B 28R EBkE Indktia e Gk Bhinaggrom a
tratargh soprdeat.el, puriiesdrorhem e@ahis?ﬁ),phhi@ﬁ?cbﬂﬂ)trihsg@ tRé molecule.
S esn By o B UBRE mbleciie, gamrbe @bEaIned | frasnon regatmbinant

i ' ' ) hachem str
e, 430 BRI A oA s o
rRfedupRta [seibirat anplagulerad. chaiomyeln, some IOQS?M thHe_ rét:é)mbinant
' ' . .e techni qu

a1 P B B LA ov o

bemgrésesa tiselbsetjéctoheleslie, 288 heDergddidbbeetS! in nature, in
nol ecul e, can lgg used. 5 [01331 Su&]pge%%:t nol ecul es can
3

HPUAGORBINGEL Myt In otharegases 'jeChgvoleamrps: ese that does
| st 4G L ] .proteins, nucleic
Laﬁgii%ds ?gfgg%“’ﬁ%ﬁg?ée‘g?’ﬂgﬂrﬁ‘gﬁw’fﬁs%‘és?ﬂme of ordinary

ski | | [D#35)AEheasubjeict malpqules iciithe iMantidRyalsk MMlde derivatives
rinLi ves. and corigosit s of one or nore of these

A atBLOER CBRICIRS Trbfeing ik deids, catepudigs.and liids.
tALuSES Retd) aNleriatiB8s a4BHAR If smﬁll%ﬂbr%cirﬁol@cgllé%%tgin, nucleic
nauc(i:é,ecI:aCrboh)'/drate, or lipid that is modified from its natural state by adding,
subtracting, or altering one or more chemically reactive sites present on the
small ofganic molecule, protein, nucleic acid, carbohydrate_, -or lipid.
Techniques for making derivatives of small organic ‘molecules; proteins;.
nucleic acids, carbohydrates, and lipids are well 'knowh'.aﬁd".\&idél’yh'pr:éc'ti.c'e'd.
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



.acid, carbohydrate, or lipid, the subject nolecule
can be obtained froma natural source, i.e., purified

W‘%"(ngﬁn organi sm whi ch conprises the nol ecul e,
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i vel y, the subject nol ecul e can be obPGT/HEA03/005569
froma reconbinant source, i.e., froma reconbi nant
organi sm whi ch has been engifgered to 15 produce a
subj ect nol ecul e of choice. In some cases t he

EESdIaRbn SAABRAMACR. e, e epteionphi igenic poly-
t heptRiebESSthinO he fes? atbit t91eary Qﬁéfe?ﬁblgcé?ulreési Bbouth10 amino

nature, in nonreconbinant form In other cases

samqisect Arp|asdigesici podion fiad oedeculeocamaieirthil ootiarurthat is

2 135] The spbj ect,
ecu doerﬁg]gp) h‘gpl‘;aﬁ@é%?y 8ﬁ Icgg r[e%gp@&éeaggm@%é,l Qell can be a
qﬁorﬂm&lldsedrtgagﬁrrermé| @rﬁlbhﬁtsod)pf@trfé AfoledUle |b9'dbnflfda‘ﬁﬁg the anti-
car bohydrates, and lipids. As used here, deri'vative

| GETHC p@mﬁrbm §rﬁﬂf1'efoméﬂﬁute Far lavuuelzapam é’s molicmte hat is anti-
o h f
e 1R ABL B IRSEH, muhBylniey T | S ' igiinGyaprimune

aesponse witlauut:alcbynereactlve sites present on the 25

smal | ggnlc nol ecul e, protein, nucleic acid,
car bor{§a | Ehe faroeting gompiex: ahiheuyentien ﬁﬁthﬂgeXPOSGd to a cell

d@){dré‘ﬁlh%% @IGWU%R%&%B&&FMH% g&ﬂleﬂﬁgr B \%8 IOP?I? vitro. In vivo

nucl ei ¢ acids, carb rates
kexpasuen s achieved pyaﬂmnmstérmg)met llamgellmg‘ c@hplleb( ih & piwrmaceu-

q&f%ghem strp/ art angat us need, not be, et ai |l ed here. )
EPMPRsHiop s deseliPed ARSBIEhIn 2meSuitahle equivslent fprenulation
| Enowh ANiHePRRY In that&ds@1thd tak @uﬂ%ﬁﬁ)‘iemm%%% BELSIGN on

also be a nolecule that is an |'ecule s
dhei yyefece eindendritici eellsadpaince b1 VEmeexpﬁo&mda logcurs when dendritic

| URRBHRTP W B ol e SERRRL H AP, ©
PCT/ | E[BOGQ]'DI@@@&Ewn@&xamﬁmgid)bvHeﬁcrﬁlﬂﬁ@ icerdin) asects of the
cell anti nrecﬁ‘f)tor antigenic poly peptide

cBKeIAs &!“"5“ thadrhwit éﬁ%ﬁlﬂjzea'hel regmerous modifi-
a(?éilétnslgnd ri3fion "’lﬁéfj&afgna[?%r‘f%%& vt i qute%%athg spirit or

nol ecul e can be t at por nmunodom
f snopenof bibety poesent cirvientia e ptSuchr en@cgflcaticms and véarigtiohs are

T BuRR B S SR the epbe gBine MYentiohn The eramples

C@dhbte.ha"ﬂwayhmnftﬁé ihvBRighzat i on. A nol ecule that is
anti- geni'c need not be itself immunogenic, i.e.,

capable of eliciting an i nmune response w thout a
carrier. [0138] The targe ex of the i nvention
can be exposed to a cell w

~ Example 1: Flawwruses _

- [0140] The production and purification of DEN type -1 (DEN 1) virus
_strain __FGA/NA_ d1d (GenBank - a_c_:qessnon ., humber- -AF22668_6) (Dua[te- 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 (Després et al., Virology, 196 : 209, 1993).



10 expressing DC-SI GN, . such as a dendritic cell either
in vivo or invitro. In vivo exposure is achieved by

WOR#/Bt13%r i ng the targeting conplex in a phariElE03/005569
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'_M!tu&ﬁﬂ |57FRPMI| 649 Slktufe ghéd@mlos@rﬂérﬂbﬁté?ﬁswﬁ\ 10% _ heat-
singl e I|n ed glycose{:ctlon site that 632)eare

25

tical conposi tion as described herein or in any

sui tabl e equivalent fornulation known in the art. In

that case, the targeting conp}®x will bind to DC SI GN

on the surface of dendritic cells in vivo. In vitro

exglwn feves Y ) sirubemcdiesdstiain ¢ 17052041 | s(sﬂ’mmmm Pasteur

to.t t { | 0139] T
PR ol ooy U PRSI LTI S et SO B
afvidenen AMEEAt §rddn %k@§/ IQBHéF‘VER@)k'cHI r’anBIEge?sr purified in

w || recognize the nunmerous nodifi- cation
V%Urqr‘ét%q graslienta@nddifrated per\!E)R@eobllm trifectivity! titersi werd ®ressed

e present invention. Such
m)dl |ca§ﬁ@ﬁ§?§'ﬁa%‘:watl ons are 20 believed to be
enconne&tSE]dt\Mtdwtéwbﬂﬁy Etﬁ@lDEG?i/NV\thnEe?}gb&ﬂotém%as two N-
[

mgg@gp do not in any way limt the entio
\Gioslation) sites: atrpasitions Asbe arxb As0i40Both &-glycosylation

SO 00N B B Bed by oveony

Mﬁ@:@)ss(mmrrage@toet asammo/etm+ 564572 qs%/gs 21 E glyco-

%ﬂZOOO A\tﬁ' Ni | e virus strain | S
BE%‘# WWW@P"MM@DR&%@%|tmbeeutlllzed
é(besp@%%erg@nal é&rﬁ%mc,%@iﬁﬁ ayers Sgag%dﬁﬁ '% is not N-

pseudoscutel [aris AP61 ce
talygasyladed.orherfhavivioes Msprioteir m:uet gl;amswaieﬁ ection assay

et o) 19RE P S0 T B8 e S BT g T i
RSEbti / I f
R rgll:lﬁi’éltg%ggg&fﬁwteu@wﬁﬁﬂh 14 B tire NCidked 6@%&%&%@%3 from

STAMARI L, Past eur VaCCI ns
WKA'?\@&§§!§$on nunmber: X07755) was propagat ed

ki d VERO cel |
|‘i‘ttTi'RT"I‘i§yEZTj %Uﬁl}?? d&ﬁ)r%/ég?%gﬁ%sel grgéi ents g(ned
tltraig nVERO lsfs Infﬁlctlwt tlters wer e _
expre Q E'UH?'} rQr8 AN d MeRenYgiean) cellsg byman monocytic
icelinint emaP HhA T TIBE SA)Andi BCBIgN ese@:fe%ﬂgrbéﬁg@oﬁéﬁ”rwoc-

N- |inked glycosylation sites at positions
AP awers tabtaingpy rery 1Ak Aoraras (Inwsungdlogiee VIDEN) 1 (Kwon et al.,

AR 9B 125, BROAF ImbuliE it THEET B UPIOC Sy pots were

dpagtivateq fetal calf serum S) (Eurobio, lot 1604 2 mM L-glutamlne

and antibiotics Pem/Stre_pto.

[0144] DC were adhered to pbly—L-Iysine (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-iek
chambers or polylysme treated 12-well flasks (5 x 10° cells per cm )

T Examgle 3: Vlrus infections -

30

[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-



(Despres, personal comunication). Wiereas 17D 204 E
protein is not N glycosylated. The flavivirus M

woXoRlEitsbei S not gl ycosyl ated. [0142] In these pcpg2003/005560

experinments, we tested DEN-1 and WN virion- associ ate

- E glycoproteins which bear mature N-Iinked
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ol i gosaccharides from 15 nosguito AP61 cells. Exanple
2: Human nononucl ear cells [0143] Hunman DCs from
human monocytic _cell line

S, ISR 5l RISk AL ept

chtyrec foFRRes, SI G\, were obtained fromAli Anara

(I'mmunologie Virale) (Kwon et al., 20 Inmmunity, 16 :
135, 740049].ThenpestcentadeCpf dells- xpassiigiRirBCasiidgan aakldetermine

i bt DT, iPuos el TpRHETYR SR0uR ecites fluid (HMAF)

IBOAstrrSHaWeY, Q’NNovinhsl%pééﬁéWAF]%ggc\ﬂ Lstedin i QIOdIST1), or YF

and antibjiotics Peni/Strepto. [0144 wer e adher ed
t\irusaIpecific] VIMAE 0803 nistraim alt YY) gwvitls sdiludiont ek 1:38, by indirect

I ional 5 x.,104 I1s,,

AR orftsREe 3 BrolBhEh Bbiit (D25ies Uiy clvirl. 70
4090, H9bgRi ne-treated gl ass Lab-tek chanbers or
pol ylysi ne-treated 12-well flasks (5 x 104 cells per
cé@”—.‘m_eéiar{ﬁh’é’t@” ofi PGsSIGN-gaediates yinmsayndiog | s wer e

h ' P I d_wif ' 3
pur1 £ QD AthSRrR RS s (REHPLET e BhC T OEBTA s mu),
tmalhr;mg @% pg‘{mll),bgn‘it@i-ﬂiﬁ—stBWaﬁ-% B10.2.6 (312@ %mf)pranmmsv Mab
a C an C nto fres ia su e
4505 (0 0BscEae 20 s s N 46 Sperileap OP 1 ddiction 1 :50)
fan R 13149%?:??5&2? dith .94 BQAPf;b? 'ggsfrﬁﬁ Bt Poof! tleﬁgocératu re

or 40 hrs. The percentage o S express
hefarie bindingdhe wirssdet 2 hrs nBwlo hosirsigfter infestionEbkells were washed

S RPMICfdd AnEREIEATEURRT RO FRA DOR FlashleT A RrS. Anti-DC-
(SIGNUVaD B AB23Tand apti-DICY Mab- 808 Werk ©tihEd 993 Al Amara.

(strain FNV) with dilution of 1:50, by indirect
[ i OA8SEANOE »PAYy descri bed (Despres et

or
o oclo AP hunl O e ATt )
ceB S Som20 enin rat uoatnete neperature nnichb&iddAwitly SOMhM NH,Cl 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 b_Uffer_(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
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or DEN E-specific Mab 9D12 (dil uti on PCT/EBR003/005569
in RPM 1640 supplenmented with 0.2% BSA for 20 mn at
roomtenperature before bi nd+ g the virus for 2 hrs.
Two hours after infection, cells were washed 15 with
ﬁPM 1640 and i ncubated with RWPI 1640 2% FCS for 40
Lespigy ietoal., d\Vie/vafPf | 4989, 2. 199 d vt | TUNEL Mvaassay  was

j - § i ; | 5; .

FerorkiRie® vt RBtaVGRIC T3 s B hBopter (JHERsED  inuparesearch).
fCeallsdwaie bbSetyedmathar fredidsbygdee GREdscope. PBS for 20

in _at, room.t erature, incubated with 50 mM NHACI in
M:Z%ém‘ﬁ@%&%ﬁ@ 4E7an PEeXvve 0. 1% Tri t on

X-100 in_PBS for 5 mn. Intracellular viral antigens

vere dPABHWenhave mraminedvwhethes BENF. Vithe stein FFGANA d1d

TR L. T B s e BB s0% o

riumars e to D@ENDliRIsOwithin Siet 40 dfb el eximPledapP It Aisk8y using

cel | 5 [.0149] To assess the nuclear. changes
ﬂ@ﬁ&'éﬁwh(%goﬂa-otnf%twa partiglast accupmalatedx ind FEA/NA d1d-
i de r ' Q@b € i e t
TBA DO D VG D8 APt B BOGREER at 48 n
raastinfeatioomUrdikp dDENut e/.irus,OiIt]Wer mgemoas e DBk %&@anected
a tic if thej u i exhihited margi nati on_an
RPN s ot S SBRST T esbl AT ARFE Fbflaali s Fuvabeing strain
f fi ] ; t 0si S-.pqduced
KO TRV ER BRI BE 80 R bostitcrion ol A sholh.
t r ansfl@i adldnfastipataf dDQs/Mithn DEIN-d ndrusadiedin rGA/NANELY results in

S S8 i A SR i

- fravd PUMEL. wetHods(Fig A8 B).n- CYTM 3 conj ugate (Jackson

l. noresearch). Cells were observed with a
e B DG SIhab BRIAA 6 DOCASEE 1 s infection of

i nfection qjcﬁurmn DC ex-vivo 5 [0151] We have

exam ned whether DEN-1 virus strain FGA/ NA dld

repl i da@123] We Baslyzed dbe leffeicbof anti{DG SKBRispelcificcidbb 1B10.2.6

AT REREY M Guai, FRABAG T it Flatee.S iivalge that 20 pgimi
BTtMat iR @.ZTBABFO&(EHE:IAGQ?NA Hﬁﬁ?ﬁfécﬁ@n %?:E)Ut gélgs'?s %an)zined by IF

accunul ated in FGA d- infected ,
assanrts prgsiive eentrad0antbB Mab 902 malubed the infectivity 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).

Examg' le 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. interactibn between

'DC-SIGN and DEN virus. To investigate this issue, human monocytic THP-1

30

cells were-first infected with DEN-1 virus strain FGA/NA d1d. At an m.o.i of 5
APE1IFFUJ/cell, less than 1% of THP-1 were positive for DEN ahtigens 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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rain (mo.i. of 50 VEROFFU cell) at 40 h
postl nf ectl on (data not shown). [0152] Infection of
DCs. with DEN-1 virus stralnE NA dld results in
apoptosis after 40 h of infectTon as judged by Hoescht

3 58 stainin 1 nd TUNEL net hod (Fig
e A b04.0r AAP1REGeell VKBS TB8G8E to Meealtbut of 70 % of

1 | yzed the
DE”';C% B e LR & M o 8“0 D1

vi rus 2t Role OFQQSHGNM DENdcvirug infectivitgat #HBP-1

el NAGIER) | RieteTBie qynolEerdic-San Baniers, BN Vs infectivity
ASSEYP-ASwe teNed the/ DC}:SIGNOéxpré%nhg B UM RHShécyfdwr@dcell line,
t he |nfect|V|t% of DEN-1 i rusl\mgdm% The production

of HPAPEcBIGN s( etlabs /mmeaty 1135, i08) et apcsn.o.i. of 5

AR, niGHR, 11 OB UTHEIB SN eghs st nppsitve for

nBGAgMAca1d Htigeas AftEHRABDR- of2nfedtioN giE?\ISp)ec Nfdrt‘dhgb’of)fl'HP/DC-

the interacti on bet ween DC-SI GN and VI rus
vel G'ﬂrqthérméwaﬁﬁl RN heruswastreplieating ogqusred after a 96 h period

| gt ﬁ{f e L?ﬁl k@eB@N P%uﬁ]@‘#ﬁ%@f%@’déﬁé;ﬁgain 170204 did not

|nves I'ssue urran nmon
V\mpdacéier mt THRIRCtSIGN \Cels BEBNIM\O.1. @ High aisr6FEAROPFU/cell. It is

Ao 01 pfRgeqluBat PSRN corie mdeeantiancogianiiolauNyrus infec-

I )4y Simlarly, YF virus vaccine
sf?'g?g%{‘%@dﬁc#\s&&” of 50 VEROFFU/ cell) failed to

replicat eEﬁfectS’HPmamdri £ TBAENd DSERN sieciiOab41R99.2.6 on

PCT/IB/5 |t eleas, a .mo.i of 5
APG1F e %hout of 70 % of

THP- 1 RH'S@VW: uéstawwe felﬂfécﬁd bRNarnan) ETPIA dnbil DC-SHSN: specific
B 2 Role of DC-SIGN in DEN-1 virus infectivity at

f o RetIEN-mediaied: PEN pirus| kindingnfler these experi-
S GO L 1 M S % s oo
Tivas Sedl é?Na(pﬁalweannMol THﬁYﬁl@SlﬁN télls Webe int@ied - wifi DEN-1
THErraind AN S iiErcan daeri oE iAo EeligRlaiten THP/DC-SIGN
g?éﬂﬁqlglﬁéec _ﬁf’élﬁéutﬁe@ with EDTRCY BE-SfEN-spétificab 34B810Y2.6, 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 thérefore
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—b'ased motif. We
‘next tested THP-1 cell clone A35 ex-pres'sing 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).



SIGN cell's in which DEN-1 virus was replicating
occurred after a 96-h period 10 of infection. Unlike

WORSE44139% us, YF virus vaccine strain 17D 204 PEHIB2003/005569

10

15

20
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50 VEROFFU/ cell. It is also of interest that DC Sl GN
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renmoved {35 no adi ds T hat nclude potjrtire

di | euci ne mot™ and t MOY4t os| neMAEkd ot iMOIW f pund
t hat N-1 virus i[nfectivityfis nmostly [preserved in
THP-1 cef[T cTone A35 (FIg. o) WO 2604/ 041299

PCT/ | B2003/ BE¥5b69 |43 ?ﬁgﬁs the c49%sol ifc t a0% does

not contjribute to tthe enhanceprent of DHN-1 virus
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[0160] The Hela celi line denoted “Hela DC-SIGN Fiap” was deposuted
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 [-2950.
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. 1. Use of an anmpbunt of a DC-SIGN bl ocker sufficient to
substantially inhibit the binding of an
effector-nolecule to a DC-SI GN receptor for the
preparation of a nedicament for preventing or
treating a di sease of a mammal, wherein said DC SI GN 5
‘bl ocker is an anti body which sfecifically binds the
ef fector nol ecul e and wherein at- | east one synptom of
~the disease is mediated at Q&n'part by the

bi ndi ng_@feet r opl > DC-SIGN
recept or Q{)S? O?%Q ars}ﬁagr}lr?rlglt& oﬂg ﬁ@ﬁe@?@ TS ?ﬁcﬁﬁ’é 1, §pstantially inhibit
adb@ thdmg Qfoarr; hﬁeqhermombﬂlEa@tﬁDICZSmN RedeP@t £83ihe preparation of a

%ﬁ renm;o v t viral effector nol ecule an
sal i S8as8 plr% g ‘% P%Tre?twge"’cq’ﬁf@ﬁe off p memrH ewherein said DC-SIGN

5 aﬁ?‘fmﬁ,‘%  epect e 2?}52’ T L oy Peg e Bbfe g pyercin a
Fal °Bf FEEPEM Abihscdipease 4s nEdateds® laast on dianchyt the Biraling of the
effebr Ablehi t dpody is.a.  nonoclonal
anet Hivehe ﬁle%@é’xe'uﬂg% %?@oxtreggptg hem mahto be treated.

char actzeiThQ 33 7 acmrdtrigatb cldina mhm&tam@kj iRfiak BAEYffecl® hecule is a
L& amount of a DC SI GN bl ocker

| Ci eg({ n? lecu %%I} aﬁﬁ$$??a§efsrﬂﬂlfﬂl fofegtion. pi ndi ng of a

10 v| r al ef fechsy ad&ﬁid@x&ﬂioeclilﬁl 2 diGraslefDbd ﬁctﬁﬁtsgfd angf)o&) hSpec1ﬁca11y
: 1§ rﬁtl on of a nmedicanment for preventi ng

@blﬁd‘lﬁ‘ﬁﬁ‘i‘%f’tyl@w\ﬁ ¥1at piegorvnelgeule.nf ect i on |
vvherel . tHeeuwdd Lad t 1S ated, at tin ,
part br the bi ndi r?éalg%% E?g?/l w%?i né?q é%tb tsﬁfoa“mbody is a -
' ogakamtibpdy. DC- S| GN receptor of the mamma] to be

treate accqrding.to claim®6

char ac? e ’rTIE% e drrI i?cr(f H?ﬁn {:Ot ﬁ%’"bg) deraqiepized Kethay e gronoclonal antibody
15> masihessiizeded ol ecul e that binds a DC- SIGN receptor.

8. The U383 cordin aim7, characterized in that

the nmadhosyP tagoam‘?’r%‘ Qgﬁc% CtIGNapReker spHicient Kneubgisatially inhibit

adibobidiing of @ vivay effi®ordholehak i terized
in that the mmal is a human. 1 b §1§\ r&g 0{5‘? %’erprepaﬁaenon of a

_of Icampat I PEEVNLiRg o fﬁ%ﬂ“@glazle@tnmnl £ hatvzrtdze virus infection, wherein
Fltm/‘blvél rlhfé@@on fé'rﬁ@dlatl?@fa{sﬁ:gét gﬁl g%r% fb? ggg%“)é@tﬁ%vzyzgd%e effeCtOT

i nfection and the Flaviviri
20 papRjeietorthe P6r-SKBY easapter of;themamrfmeo bs@e@egor ding to

claim edln hat t he Dengue virus :
ef f ect (])7? Th&P Ie’:r(?jlgr{sgzt g ﬁﬁ%{?ﬁ tlpgﬁéﬂte [4¢-SIGN blocker is a
Demgmesmtcdjmommelthme;mﬂ& DAZIGNNRedpas. according to

claim ng char act er%éed in that the nol ecul ar '
consti tuent® BI® HETBBRGGe I us Stastesized iis ﬂiﬂtDéngmennosylated
Vinialscudené @h4magn gl ycopr otein.

25 9. The use according to any one of claims 6 to 8§, charactenzed in that the
mammal is a human.
10. The use of any one of claims 6 to 9, characterized in that the Flaviviridae
viral infection is a Dengue virus infection and the Flaviviridae effector molecule is a
Dengue effector molecule.
30

11. The use according to claim 10, characterized in that the Dengue virus

- effector molecule is a molecular constituent of the Dengue virus envelope.



13. The use according to claim 12, characterized in

that the Dengue virus envel ope glycoprotein is Dengue
virus E glycoprotein. 5 14. The use according to claim

6, characterized in that the DC Sl GN bl ocker

conprises a binding noiety of the Dengue virus

ef fector nol ecule. 15. The use4&ccording to claim 14,
characterized in that the DC SIGN bl ocker conprises a

_b| ndi ngl Znol et defOfacmrélri@emgwémﬂl nus cha@bigedar af ehdl- thebmolecular

to.claim 14 . or cla|m15
e O AL AtkoE 9r G Hope 156 Dapig e sresionesglygoprotein.

r econbi ]riSaﬁItHeyusar adorkst By @Ia@r'nn]Z %ara-g%z&? G%Q%QEQ 'Iﬂe%gue virus

characterized in that the | 'ocke

i senvgﬁp%ﬁ]tyf;%iﬂg‘?m 1B Dengpovipaset abémrdteng to cI aim 17,
5char acter imaedisé Qe t t nocl _

anti body. 15 19. él'dg%h%stgggggoéfgﬁg%c enze lé’n(?}? 1% (BtaSIGN blocker

c h&EEISEY 3 bladingmnqipaof thael)mguewimmaﬂfectcﬁnﬁdﬂb@ﬂ%/ i's

humani z £ cor

char actlg)(rjl zéglse I&%ﬁ&{? f%%a'gh 4’0%@?“%8%?‘? fhatatbe P GriSHAY blocker

DGogipEises 2tindifigenaisy od Geabelighg virgs ¢! gArcBbrbfein.

charact%rl.[égd in that the antibody 20 speC|f| cally

bi nds tHh gt ESATENE t%lc*aér@t]d‘rpr@tlllﬁechazamenfhélru&mt the DC-
10 acSiGNIblo gk @}eabﬂbﬁﬁmlﬁﬂaaa&fdg{r in that the

Dengue virus effector nol ecul ngue virus E

gl ycopr]Jt dNf Uspaccording 9iclam @rmamttenteﬁnfﬁ&t&ihwc SIGN blocker is

bl gckghoduf ficient to substantially inhibit the

binding of HV or SIV to a DG SIGN receptor present on
~dendri t18c el s adcoadin? fo lGLAB@N O chidradtefiz@d il Mat the antibody is a

pr n medi cament for 'preventing or
ngl?o aP tﬁf’@” or

I ng af' a SIV infection of sai d human or
15521 d SIS ae ohaRackaRk 280k URALontiecllea B @i the monociona
bI 0 5(@ glt]n&rlseé a bindi ng noi ety of t ngue v
VeOpr HEERZED4. Use of an ampunt of a DC- SI GN
rmdul atzy i fusei &Rbrd M SYbSLAaNt{-al ate_the
bi ndi_ng of | CAM 3 prres%nt ongl%pcjefl J‘Sﬂécr) rfﬂafhawq‘ﬁ antibody

DCPSHaRpllyondsdeeiIGN. pr esent on dendri ti c cells of the

manmal 4or r | Q di.canent for
pr eventillngT%é;%S?e%??{]d%;% ?Iaﬁ%t on“Hapclezized n‘ﬁnﬂ‘é? the antibody

20 caiwg@ﬂcadgy bam;dhé [chgnemimgffeétoﬁﬂloldcﬁéM 3 present on
- T-cells, e use P SI GN receptor present
on den e?chr (’)‘?g foné 3ifA il charasteriegl i fhaathe Dengue virus

anaffeator ﬂ'folﬁ:uEGs Ee@h@%ﬁ%@gly&&ﬂr&bﬁl ent to
subst arg ?J I y i nhi bit
se of an amount of a DC-SIGN blocker sufficient to substantially inhibit

_ the bmdmg of HIV ‘or SIV to a DC-SIGN receptor present on dendritic cells of a
25 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, characterized in that the DC-
SIGN blocker comprises a binding moiety of the Dengue virus E glycoprotein.

24. Use of an amount of a DC-SIGN modulator sufficient to substantially
modulate the binding of 1ICAM-3 present on T-cells of a mammal with DC-SIGN

30  receptor present on dendritic cells of the mammal for the preparation of a medicament

for preventing or treating inflammation in said mammal caused by specific binding of



the binding of ICAM3 present on T cells of a manmal
wth DC-SIGN receptor 5 present on dendritic cells of
the manmal for the preparation of a medi canment for
preventing or treating inflanmation in said mammal
caused by specific binding of |1CAM3 present on T
cells of the mammal with DC Sl gN receptor present on
dendritic cells of the manmal-. 26. The use-according

t dCelNai3mprBent Shar-adkest aRA phdindi Rt whh %(E—g{[(ﬁﬁgg%é:ﬁ%axe present on

bl ocker 10 conprises a binding noiety of t
vi%éﬂ@@”ﬁ@éﬁmmal-zr The use according to claim

25, chaysagier ' |l is a. human. 28.

e ShARLE TRt S R SN o

It:):tb@ Wl@%mﬁﬂcﬁm- pﬂ&eerlbif(?mdn?gelrmfbi?ﬁ)imlﬁﬁm@l 'w(ijthbl))C—StIGN receptor
Vil S virus _errector nolecule, an a

5 | é)géé(gte_nto O, G%Hg?%(g%liﬁ ?)‘z e ang&zgpioaﬁheep&@rpb@leﬁ{ :a medicament for

wheeweinting e tFatish G BhRskSY id SaiB" SSERL L:ﬂls&h%y specific binding of

cgmﬁi tion at an achievable therapeutic
c tr BESeH. opd ofihe ofHhe mmewmal cwith EXPHSUGING fed€ptor present on

aACkAd Ok b ihag characterized in 20 that the
Flaviviridae virus is a Dengue Vvirus. 30.

Phar macéuilibe aike sownplisg td daina @6 petitir-gerized cdf ?;kamhaﬁbc-SIGN blocker
C ] jzed. in that .th Dengue virus effector
10 AREBERE 4 6RO o e Rerity 0 Busbrcporotesn.

Phar mecsutTiheabsecammpsid t8la5ANDS,| $laRlieriddd % R |
bl ocker,, which is an antibody that aspeeg?%dl caﬁ%)s%h?r}]hdasfnma] 152

the 28"%8¥ector nol ecul e, and b) at |east one

phar M caUbh b RECREABKBCAGIRLG! | wherein the
DC- SI GN bl ocke?_r IS pre e%ltn%flg')é eSI(I:lﬁhpositi on at an

achi evabl 8 a Rér3lsdutickennoeptisiag itenbindide Mm@ty of a Flaviviridae
15 phar maceut i le ositjon according to claim 31,
characterize |S%%§8r?ﬁi§fﬁfh%ndeffect or nolecule is a
viral ef f brtayieantinephbenacdicaRhatspedid dxeient;
to claim 32, characterized in

cQ [ tj,onac gcggi 1. :
thgi?eg?%he{hear?t?’lc g y @g‘é‘ﬁrﬂscﬁﬁsﬁmbi‘hd%e tHEIPBFIHE Ay an achievable
nthebhyewit cohenwati@l. ef f ector nol ecule. 50 34. Method
of i derggi fyi nq] a DC- SI GN nodul ator, characterized in
that it é%ﬁ’p? agaceutiqal (remponitioh ragcerdingstel dlaien B8 neliangterized in
20 vahatetRYiaviviridae virus is a Dengue virus.
30. Pharmaceutical composition according to claim 29, characterized in that the
Dengue virus effector molecule is Dengue virus E glycoprotein.
31. Phannac_eutica] composition comprising;
a) a DC-SIGN blocker, which is an antibody that specifically binds the
25 effector molecule, and
b) at least one pharmaceutically acceptable excipient;

Wherein the DC-SIGN blocker is present in the composition at an achievable
therapeutic concentration. ' |

32. The pharmaceutical composition according to claim 31, characterized in

30 that the effector molecule 1s a viral effector molecule.

33. Pharmaceutical composition according to claim 32, characterized in that the

antibody specifically binds the binding moiety of the viral effector molecule.



i. providing cultured cells conprising a DC- Sl GN

‘receptor; 5.ii. exposing the cultured cells to a

- marked viral effector nolecule binding noiety for a

10

15

period of time sufficient to allow binding equilibrium
to be reached; and iii. determning the extent of

‘bi nding of the marked viral ef¥ector nol ecul e bi ndi ng

noi ety_to e cultured cells to thereby determne a-
basel i ﬁ%- B’feﬂ&idnﬁ v nﬁﬂgxmgb% RfetSEEN mpdgatar.t eharacterized in that it
suhspagee binding value by: 10 i. providing cultured i
cells conprising a DC-SIGN receptor; ii. exposing the

cul t ur ed Qefetgmiping arhaseling hindiak vahé byt or nol ecul e

bi ndi n noj ] presence .of a._t ubst ance

for a geri ogr%g%énﬁq %Jtéttagegf(feﬁé i“eRPrBe g'ﬁcga)tmi?‘??a?tﬁﬁ

equi | i bri unetposipg theadhee] caiiiol d inarkd@baaNERIcRS thdl8cule binding
ext ent of bi.ngi Fﬁ of hhe mar ked viral effector
nBIP&EU I @ PeT8C of Heme Ty irme £9 aQy bding gnilipEbmde b seaped; and
t her ebyii.det aéinlfing heSieRUANARGE oP At Y8l WecBPRotccule
cg, determ ni n% a test substance ndi ng nodul ation
vaigagmeiche theeptured dslls tmtherdby defienrnide apateliee beging value;
subst ance,\bi;pdi ng. val he basel i ne . bi ndi ng

val ue, - 2go)mﬁlqg[rggﬂ%mgaattgg'tsggsd%%%%gr%din%Y%‘bﬁ g nodul ati on

val ue i-epr epentdimgeanrabalis cBhsisiADd U@EiE @Eplai-ndi ng

of theh.vi raIe effgg or 1rml&culg to dendritic cef)l s by o
the test sOHSTERCES THEFCAPES I hBEreh e irleeffeciuiaelafbebinding
i sncdets UbSthapedehdeast §U4bs bbbl ¥ MOHHAL tirBféhsgfﬁ&fm to allow

b%n i.ng of a viral effector nolecule to the
;

&)?q.uflwumh?da@ﬁd?i aénti fying a DG Sl GN bl ocker,
char actieri z ﬁ&er‘nﬂnﬁ%e}ﬁ E%tegigf 1:5%855}5{5 Io%%%ra%&gqﬂ?%ﬁ :eg%gtloy g)o] ecule

a basel i ne binding va? oVl

cemding oropity 99 e audBed| @k reckbatior dettimineXPRsi fbstah@ binding

cylfureg cells to a marked viral effector nolecule
bi n%‘?hﬁg noiety for a period of tinme sufficient to

al | ow bi ndji dgtestfnirlg br testMsitstddee HARGHL Gioddon 3hld For the test
determ ning the exﬁ?en. of binding of the marked viral

ef fect or noPREARSE BY iy entbe desy Sekstanke bindinguyadee by Fesbaseline

- to thereby deidngwang: a baseline binding val ue; b)

20

25

30

determ ning a test substance binding value by: 51 .

provi di'H R RiteT sabsance dirdinp modilaom vDE: Bip@denting an about 95%
r ofRRlon &F bIRIRESIMEet 1161 G 440, B TR

viral ef ?_ec_t o]r m%l eculeeV |1 negfetﬁg)rr%n%?‘g%%/?? rﬂle?(ﬁglc Celﬁ%%y the .teSt
piseRsHEe, ipflicates gt thautsst suhestnéeis assupstancedhafsubiti@ially modulates

S %J}Slﬁl‘hﬁgtof E‘Q/irgll 4ff')e\é/tor molecule to the DC-SIGN rec.eptof.

35. Method of identifying a DC-SIGN blocker, characterized in .that it

comprises: \
a) determining a baseline binding value by:

1. providing cultured cells comprising a DC;SIGN receptor;

1. 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

111, 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:



bi nding equilibriumto be reached; and 5 iii.

determ ning the extent of binding of the marked vira
effector nolecule binding noiety to the cultured

cells to thereby determine a test substance binding

val ue; and c) determining a test substance binding

i nhibition value for the test 5Sisubstance by dividing

the test substance binding value by the baseline 10

bi ndi ng- vaIDéwuhh@p@hnt@c@bsbm$ubsgaﬁmeSMGNdh&@ux

i nhi bi t.;j on yal ue represen an about. 95% _inhibition

of bi néfu ng \é?‘p‘%sh““ @Q C&ﬁ”&% B*rﬂ FeFsduel eHedemmelepyle binding

cehbistybiy hheréeste of ub@hmemmenﬂir%ab&%d Bﬁhﬂeh&fﬁ&é% to allow
's#)gr?&ance I.S. a subst ance that. substantially 1nhib

B% FBT IRy usr tobsaerghededect or ol ecul e to the
DC- SI Gl €C@BleRhininkdhs &xteh6r TRENIS FACCYL
34 or claim 35, charact étrel;l;zedﬁlﬁﬁﬁt”%é%gu H(egglrapﬁqcér molecule
artindiag ardiety do bt | yltapd) cell3 7o thbrebyretfeatinace edstisit@tane binding
claiym 31 or claim35, characterized in that the
culture cells are THP-1 cells. 38. The nethod

accor di ngejt degtaining4 ofst GudtthcdSbingha! aHiskibg 8ideNfor the test
that the 20 yiral bygé‘ector nol ecul e i's a Dengue virus

ef fector rolSERY#nEe Viiing W@ttﬁ%éu@éwﬁ&lﬁf@ng waloe Ay the baseline
10 38, charact eind@gglvdine t hat the Dengue virus effector

nol ecul e i s Dengue virus E glycoprotein. 40. Method of

t ar get i "HTED sﬁuﬁFte%{bSWthebmﬂem iphtitel Valex pafpe&entn@ & about 95%

t th
Pﬁggﬁgﬁg&fgg%f %;op)ﬁﬁar act e“ci'%rgrri\gil]echﬁa{o gﬁ%(?m‘%“’?ls by the test

t aﬁugﬁenqqgmdmb ¢hat dmmstl shibstacestl Bjs@san® kies WikARE 1 Binhibits the
%A?N Ibav'véi if tWher n the exposure i s under
condi tF ons R8T 126 CP]ﬁéOﬁ@ EChi sed0iT- t 0 bind to
15 DC- Sl GNé Dhe fkthodaktor@phe shih g4 tohaal%(}s Sl éﬁé'r{] ?e%%&{ Qlthe cultured
the[eb l_getl ﬂ% t he subject nolecule to
Sl agids (1¥%)-r eceptor. 41. Method according to
claim 4-1@ T%B&ﬁ@ﬁ&cﬁﬁ&c%?cﬂn o Chah 44 l
30 is an anti bod U Met hod' ac%o(r?rd%n‘?t og\lgkllara&mﬁd in that the
cHRuEf selivwa T lﬁ@]ﬂs t he antl body is a m)nocl onal
anti body. THe 48 r di
 characterized TRCY %g b‘?ﬁ% GBi8c %133 I%é F}%?Iacémzed in that the
20 prvraé pficctaranolitifist Iaemgme ehm; eﬁfm@rlramgm@
char actgy L[%ed [ n hat dt bj ect nolecule is
. metho according to c aim 38, characterized in that the Dengue virus

effector molecule is Dengue virus E glycoprotein:

w

40. Method of targeting a subject molecule to a cell expressing a DC-SIGN

- Teceptor by exposing ir vitro the cell to a targeting complex, characterized in that the

N
th

targeting complex comprises a subject molecule and a DC-SIGN blocker, wherein the
exposure is under conditions which allow the DC-SIGN blocker to bind to DC- SIGN
on the cell expressing the DC- SIGN receptor thereby targetmg the subject molecule to

the cell expressing a DC-SIGN receptor.

- 41. Method according to claim 40, characterized in that the DC SIGN blocker
30 isan antlbody

4.2. Method according to claim 41, characterized in that the antibody is a
monoclonal antibody.



~an antibody. 5 45. Method according to cl ai m 40,

characterized inn that the subject nolecule is

| abel ed. 46. The nethod according to claim40,
characterized in that the DG SIGN bl ocker conprises
the binding noiety of an effector nolecule. 47. The
nmet hod according to claim46, gharacterized in that

'_ the effector 10 nmolecule is a viral effector

10

15

nmol ecul4s. MighodTdveondixighio diaugic4n, d:h_ﬁk@_ct%ﬂzéﬂ' iﬂ!tlﬁﬁt e subject molecule is
characterized in that the Flaviviridae virus is a
Déﬂgﬂgnbirus. 49. The nethod according to cl ai m48;

char act4ar Meigbd dtcbiiiaig tbrb@ailgem WRarhbteHSed ARk %ensulbj%ctt Aiecule is

I oprotein E. 15
g a);lcan 1body.

45. Method according to claim 40, characterized in that the subject molecule is
labeled.

46. The method according to claim 40, characterized .in that the DC-SIGN
blocker comprises the binding moiety of an effector molecule.

47. The method according to claim 46, characterized in that the effector

molecule is a viral effector molecule.

48. The method according to claim 47, characterized in that the Flaviviridae

virus is a Dengue virus,

49. The method according to claim 48, characterized in that the Dengue virus

protern is the glycoprotein E.



