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RESPI RATORY SYNCYTI AL VI RUS RENDERS DENDRI TI C CELLS

TOLEROGENI C Techni cal Field of the Invention The
wW@e@9a#m397 nvention relates in general to the fPE&/tiS2mh9/046482

i mmune cell tolerance, and nore particularly, to

conposi tions and net hods for inducing immune

suppressi on. Background Art Wthout limting the scope

of the invention, its background is described in

CORESPIRATORY'SYNGEY Db VARUS RENDERS BENBPRIPHC €ELLS

No. 6, 936, 468 issued tqgOOPROGENAL al ., teaches the

use of tolerogenic dendritic cells for enhancing

TechhitAlFiOUTIthé Invenfioa host and net hods for making the
same. Briefly, the nethod relates to tol erogenic

The PPESETRlLRAHEE n[gfa{ets' in g&{eka"\l &Dﬁ;%) ﬁélﬁdoimﬁh gﬁié cfeﬁrtoiéﬁghce and more
production of the tolerogenic . I'tion,

particnietlipotd cospbsitigist anfdcmethmrtsafnmnxigcmg Ilrarmlge Bllupplrd:sylonn a
host conprising adm nistering the tol erogenic

Backgrvimd/Aran DCs of the present invention to the host.
The tol erogenic DCs includes a

Withdk uﬁxﬁqﬁ@xw kdpous! @etihtetioDN babligeburias dHQ@rﬂSHd IDESmection with
NF- KB |nd|ngt5|tes The tolerogenlc DCs of the

tolerogeragisht United dtaiasrPatany Nou O1R€r468 assped seRabking, it alelepdies the use of
tolero gﬁ r&[e&irﬁ{c ?écl) 3 eﬁllga%@ ;/t%%%o%eﬁgc‘it? OIP aV\ﬁés‘f I'An&i Qr%%%&ﬁt for making the

erogeni Ci er ogeni c
same. pBelsﬂyl tht hestieidneladsshancletb gt ok enog@olia d@ndnnc aelho@]Cs)&nd methods
ful for prolonging foreign graft survival and for

for th@rléfati‘il“ﬁ@nl f thenieltreespic B edn diditigaed metfied indaught for enhancing
tolerogéﬁlg %ﬁos@ borfa sqﬁ agh!ﬂfn%s% 1 ttﬁé ?oiergg&ﬁ@hlahﬁﬁalgn DCs of the present

| ssue o Beschor n t each
invenfiowd tec thedwsofThanblegerspeldCh |1mnlmdmwnehg0db@r}m’moeuclél'dmie (ODN) which

as of S50 A0 BAGUEL NG, anti ger speci T, e Lolerance . p oy
compf§ laSviAAPEStord rh%dr BRIl ati %ﬂerﬁfvnrah W@Ut%r V\'Mlﬁhn 8YEsARGS affect the

containing the antigen for tolerance incl’udes
mbmxmwNd@memm@D%mwmmm@mmmmdﬂ@mwtmm@mwymaMSB

d etin unt of. an 1 ressi € nt, for
wsofuf B R ARk o2y St TGO R R B Hire 4 fcases, such
as autbiremee@lkdakésc cells in the recipient's thymc nedul | a,

adm nistering to the recipient aninmal a tol erogenic,

Unite SRUALP in A0, 51307 28D AGLES A IBELhACICGE:! aRARM PR bF antigen-
mbi nation with the antigen, substantially

Specﬁ&m meuportelneocs| yhei mbthohdor mdmnmgugmgesspepeﬁcaganmne tolerance by

n. .t he |ntra eci es dendri ul ation
depletiiE b eIt i SRBER ER LTS I PESh o EERu B i ymus with
new ARCs bhiRaiditel @Eanafch fdr@oRelcisdl@dcs Ndniigisteifeho a recipient animal a
conditions sufficient to repopulate the recipient's

dendrifisrrgHidepletipg pmodeigifendBmuRPBHRPTessiyalapent. ford time and under conditions
sufﬁc%gm?&l éﬁ[lbﬁ] %gﬂ} t&%ﬁ}lﬁc ?lgselﬁetflgsr%c? get m{cor{le(ﬁll heg(ﬁ?lmstermg to

con I ONS SurtTlcClen e recr Ul
the r@flpléi&nﬂﬁmhl @ tolerogenic, amount of an intraspecies dendritic cell population in

combination with the antigen, substantially contemporancously with the immunosuppressive
agent wherein the intraspecies dendritic cell population is enriched with intraspecies dendritic
cells tolerogenic for the antigen and the administering is under conditions sufficient to
repopulate the recipient's dendritic cell-depleted thymic medulla; and administering a thymic
regeneration agent for a time and under conditions sufficient to induce recruitment of dendritic
cells to the thymus, wherein the thymic regenerating agent is administered following the

immunosuppressive agent and simultaneously or following administration of dendritic cells.
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cells to the thynus, wherein the thym c regenerating
agent is admnistered foll ow ng the i nmunosuppressive
wao@att4sod simul t aneously or foll ow ng adm ni SBCHUB2909/046482
of dendritic cells.United States Patent Application
No. 20060182726, filed by Th@mas, et al, teaches
i mmunonodul ati ng conpositions, processes for their
Unite®! S@HSt Pen@ntpplesort Nes e20060182hes,apipdd @3t iMiBmas, ct al., teaches
di scl oses conpositions and net hods for
immugeMPGeling. seMmppitiansp prreesssesnfosf theimrradudties pyids ases therefore.  The
apphc!aﬁ\&/ﬂe nggcg,geggl gséﬂéégﬁuélﬁ g%ﬁ%‘rag zfgrz anﬂﬁ%hng%fe 15‘8 WyBPresdidlf of immune
respoisspeatciatbing Idﬁmﬂ irhinane edshsnsewhiasgarti@Nel tlenthvention discloses antigen-
funct i onal or its e val ent,
presentiigaget lwsp%%arltyg%‘f@aﬂspel& wng lowelugd o & chig ey of CD40, or s

equlvMéﬁt f1§) Mimt gﬁﬁ&f | Ao R BF JMEVRAL feﬁgcédnvéﬁﬂtt‘ﬁglr ot'ise for treating and/or

terious rnmmune responses including those t
prevemtmg fupstanied autdeiateriove thrsers egsp@hbar gelain tthms faanmanifest in

. tdtt Pat ent | t No.
mﬂo“%@%ﬂﬁ %%%iélghggﬁg’mg %&F%ﬁﬁ%ﬂ{ﬁ?gatﬁgslgglerogenlc

i gen- presenting cell Dendritic cells can

Umte% rséﬁgsr Eateflhépph%ﬁﬁlﬁatN%a%WQOWSt h%ﬁt‘e%%\"fF’é@nén’f fepches tolerogenic
antigent B&htih® odllsC elbétﬁirﬁfd%eﬁ?@ﬁ? fVtd&nhinnot m ture but that provide a
2Ry 78 R s)

stimifatory signal. T ce hat are stimnu
first stgnel o€} oelisenit Icynnonpmvuxieethd endtimuiatorgesignsl. tThmﬂefthm @re stimulated by

aner gi se t he dendr |t ells are to er,0
the DeF ST A RO GE LS (O P a0 e GRSl tolerogenic
rather:th4&AP Bt e fie8Pho cARUrd EMRIANy IDIN DS 1aRHIEAYRA BY remain so when

i nfl anmat ory nedi ators Such as i popolysaccharlde The
stimulagsd| gy @aclranbeatprye@ad@wrs: ovche py émm}ys@ychahée clha o lfrllSnfgm be prepared

dh l1s. i
conve) &Egtﬂ}g mftlu 1ng,g b er n n%e 3c stgntcg El}&p%g]eg%&ce 85 GI% CSF.

Finallfo VR o 1o niﬁfa%w%%ém BB CurE s, B%e Caches nove

tolero ﬁﬁb e@iritRteNIS laﬁ& BRrdpRufiOL KL UG BHofe. d?ﬁ@ﬁﬁﬂlﬂc@tl&ﬁlela‘ﬁes to tolerogenic
and met hods for enriching for these cel

dendrttlcscs&il@ (PEepandamiihngds émrd:nuslmng foridieseetdlls i @sswrmmmqmg and using
m zi.ng transpl ant ct.ion or for freati or .
the offs FertEtas ol AIRMAN LIt LRRePly ofat WY Ry Freventing an

autoithMueOdis@Rc The present invention includes conpositions
and nethod for inducing i mune tol erance using antigen

Discl®ues 6NtheNdy&ftidns. | n one enbodi ment, the present
I nvention includes anergic or tolerlzed i mune cells

The p%sgﬁutg{ﬁg%ﬂgﬁ &8&&%@%&%&&5‘ afi @ eFh Yol 'ﬁ{cﬁﬁtﬁg glrnune tolerance using

I SO anti gen presenting ce SWIt fective
antigeanoesehtind cals pn vat empodiyeay theapresint usreftiRB\Vnclides anergic or tolerized

B R
with eDdfteclive %hio%nﬁ@fjre%a"to& b tal WiiuB (RBQ’ %§¥oftﬂfn‘§%&gof sufficient to

anti gen presenting cel erein the CD8+ or
infectiplot fmtigod peasdnt@RSsellT; amélclostaatmg EPAdeCPE 10 beﬂld@é«ﬁr ¢ cals and CD&+

T cel TR dia ke et i g SIS G TR AR ¢RE - or bon cos
and COBH B callsLarb @61 RARY Blerdd c@RChsRBRatd! if Jitro by a mixed leukocyte reaction.
In one aspect, the the RSV-infected antigen presenting cells are peripheral blood mononuclear
cells, immature dendritic cells, mature dendritic cells or Langerhans cells. In another aspect, the
RSV-infected antigen presenting cells are tolerogenic at a ratio of 1:1 to 1:100 tolerogenic

antigen presenting cells to T cells. In another aspect, the RSV-infected cells are fixed prior to
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cells, immature dendritic cells, mature dendritic
cells or Langerhans cells. In another aspect, the
weRIWeert ed anti gen presenting cells are tol BEDYRW0D046482
at aratio of 1:1 to 1:100 tol erogenic antigen
presenting cells to T cells.3In another aspect, the
RSV-infected cells are fixed prior tocontacting with
contadthi@ Witk ehd T. cclive TR! ¢sismastR wshd thet MEthoR trhadb&RB Wixfected antigen

RSV-infected antigen presenting cells that are
presertingotst iy Hhat engGRBYH é& Ce\ﬁdd) highegdw831awadpenether aspect, the

RSV-%%%S% aﬁﬁ&mﬁ?ﬂéﬁ@ %Eﬁgah?g Iban g%gggﬁw@ﬂ, mﬁ?gﬁbh&ha&n% CD83low,

when compacé t Fim 1Efeuteﬂmﬁﬁgdtqﬂemﬁtlhg ecilspriesariicem oundltha thd RSV-infected

antigegg)zgsgg ?E&%e?]gggqttggt g]gfe{rqar?é_n gq?gc azgré(?"limgqlz\l?sofThe RSV-infected antigen

preseﬂtﬁ%uée"ﬂg %éfetg Iieid $nd HR 1B§¥a§eafe§ﬁf §ﬂo@6%&ﬁﬂreated antigen presenting
sent i ng | s secrete - (f ave | ncreased

cells ef< |Sﬂ@IsECeh REE{I UhTrbdtibd-GnSLodh apdekAhR.i nTjnec BSIVsmrﬁefcted antigen

| GLEC- | PDL- | ILT-4, HLA- SLAM and LA
prescifbsg. ?ﬁ‘ﬁﬁé@%ye%sarﬁﬁvaéﬂ lef@g%enm%lec@mf%ssway ViR sOBgsd g untreated
antigdnHrERAGE EdNsOSNE- BXPAGRS! SOCSIMEMPNR TRRIEA GM®, PTX3 and SLAMFI.
untreated antigen presentlng cells, of IL-I LAl R2,
| . .
i oSSR LT AT TR L LRI v
dendrgel dedls ivnthl eftkesive mfneott efgresigradorytsyocydrl Vsusia fievelop IL-10 dependent

ef f.ective nt of respir.ator cytial .virus .. ,
tolorogeE TEUE RS BB HEHEH TR o SRAT 1 AT G (teH flgy dendritie cell
ablht})’\'fbefo‘f‘érﬁe raﬁ%@éﬂeﬁi QD)4+3]S/ BEWL balse Yhpptessoh ‘T[c%ﬂsﬁghfehﬁlon secrete 1L-10

dendritic célls' ability to tolerize al Igggnelc CD4%+

and egpress| 1hlg,1b1t@13ug@legdpqg}’]é§§o |E[LT- canid| HpAdb iafié famim the 1nfect1ng dendritic

cells ?frﬁgffqé A’E&S 1gcl h @fsnl an c{] FBIS?%%CPD%&@%e%P% the inhibition of

dendrftil desls ’aﬁlﬁhﬁ}%cﬁﬁlgﬁte {gD4EDAQAI @éﬁuﬁﬁsj céID&ﬁdeWcoﬂtibt between
anot her aspect, the inhibition of dendritic cells’

dmﬂhﬁwﬁﬁl%y to activate all ogeneic CD4+ T-cell requires
cell-to-cell contact between dendritic cells. In ' o
In angihot Iggrbodimiandi thenpresdni eanenmCIudvse @t mothoid nfok gepressing antiviral

: t hod, f qr...suppressin ant|v1 y,of .dendfiti.
1rnrnugg¥ g eﬁa tig Lf%ﬁse LU rlehcf bézt %ctllng OIIS |fl£58 %Péllqg ¢ Gells wi effective
amoutedfl r8sphtatdiy 8f i GEihl Vieusaarientlop L r@sqipt@dcar ol&¥aayd inddnune function,
virus, to devel op |IL-10_dependent to eroqenlc I mmune
Whereﬂruﬁ:éplir@ﬁry syReyte Mirpedpibit @ﬁvldgyw&;@tw aAbilify factivatei abfogeneic CD4+
t V
T- cell%ggdlgc% T%eﬁ ?%?ato&bﬂség Sﬁy ?ﬁrgt(réeﬂgu a éiraé;(b?eg,g %glrl]‘&tory molecules
PDL- SeI(K[’Ietl,eaﬂd_HL(A Gn\dh@»(MIﬁﬁﬁiube’d‘llrhn aQrayienol IamﬂeeﬁpﬁiﬂLthh inhibition of
QE? HLA- G when relntroduced |nto a |ent In
dendrgwecegép ity Hor?éth?’FﬁuaHPG?U&iF EP4gehigsl fsuires P? &t Pontget between
d@uhhﬁcggglvate al | ogenei c CD4+ T-cell requires
I1-to-cell contact between dendritic cells. Another
Anoth% ﬁ% ?ﬁ]ﬂ Ce%f tthg garg{egé ?ﬂr}éen{alé]w %“al tg é{)],gc‘e&gcng%l(ﬁl{tfé %egll ﬁomprlsmg an
isolaté&&ndhﬂc@%@lﬁﬂtghCDSDB@hl @DS6E@HO@D@Dh1@Hdn&I®MW Tihe tolerogenic
tol erogenic d iti made hy the hod of

ndrnglg cel |
dendritigr ek Page &érﬁ%ﬁrf@? pd it daﬁ?cmaﬁﬁeheé%lrble% neongmp¢{caneells with an

effective amount of a respiratory syncytial virus or portions thereof sufficient to rendered CD4+,
CD8+ or both CD4+ T cells and CD8+ T cells tolerogenic as measured in vitro by a mixed
leukocyte reaction and wherein the dendritic cells that is CD80high, CD86high, CD40high and
CD8&3low.
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effective amount of a respiratory syncytial virus or
portions thereof sufficient to rendered CD4+, CD8+ or
wWhoiob/1€Bd# T cells and CD8+ T cells tol er ogeni BCHES2009/046482
measured in vitro by a m xed | eukocyte reaction and
wherein the dendritic cells #hat is CD80hi gh,
CD86hi gh, CD40hi gh and CD831low. Anot her enbodi nent of
Anotheh@nibo@hedlt ofnuePidseft inse@idiBish® @ndhodd b FRIrhdtthg tolerogenic T cell-
_tolerogenic T cellnediated i mmune responses b )
mediageshipgegnergsnonsesbycemnfasting the edlsivith 8 dendsiicl Ceﬁ kgt haykeen infected
with AREUPOEERSY i nBBE iAo SRecR In Rk SBhorcgsion ofat st
one 061CH0higha $1D’6hgxho CDADE i aid, COBBIGh. ghnotGEMOhb@limantdis a method of
, CD831ow. _Anot her enbodi pent . i s a net hod, of i nducin
inducipgeanggeec ¥ 1}?@4% ssllstBp @Ckgﬁ%& incybating deolatpd a%%&anfgesengng cells (APC)
. H H A H . ( E . t
i SRS OB SFH LARE R AEEh  DUSRABR s
expregs@dnl ofaum tbastrang@é thet foowingf at sudx@r eakenrCIa§Ohagh, IC@AShigh, CD40high

of the foll ow |. surface markers.CD8Qhi
and CAREWRY I oo Thnes VasB a5k STHRGh COERita g Rah T cells under
condiftsné-thatfteiekigdinant dUeAs RBRREY inNGtr& &l 4 mivdtIPmPh&Shd Raction.
under conditions that tolerize the T cellsS as neasured
AnotHeP eMbbdithenl ' ! & N Misol 1 i
rot P HRAS P ol BASEYLS RGP o AR gt cleognic
dendrpicoatlichyn gicabatingahatiedhattd dendsgeniet! wWendniamonnt ef tespiyratory syncytial
. ingubating.the jsolated dendritic cell w th an anmount
virus (ﬁlﬁfeé%i tlo.a{n&:c& @ﬁn%%?fifl £ S Hgéegu?%%btfoélﬁtﬁ]flb?ﬁlgﬁeé C%e cell surface
expredsith RNy &l kuidec D8omdht COREhihatDAOhBYCIndt OB 83low. The
cel | surface exi)r ession the Tollowng cell surface '
presertD8Ghitgtn alsD8BIeiugls aClbt0 firg hnkendin ogenicitye ipree peammalian  host
i.nventign,also includes.a kit for enhanci . .
compiiig i EYEeril” LB F P RSO OB PN R dpdhavin the
followifg £1DYERIcE CIMOETght Cpgsmlgh,scmm'gpu@d gDigBlogct ed Wi th
RSV and having the followi ng cell surface CD80high,
Yet afdBENnHbdi kA YritehpRicht ZREAAOMincXRiks aRRURES o eAkiARAtolerogenic
~of the present invention includes a nmethod of ' '
antigegeprescatinggeh (AP Cartygevieatingrthe g pridhsemeimoegnicef tespin®@)y syncytial

. by.d nfecti.n h PC, wi th .an_amount of respiratar
virus SYe? b Gftel, 3% Qrpaetlce R R Blne” g IR B surface marker
expre§s@dn CDB0High2 CP 881 ghh € D40hi @whitd COM3lovs Wlidr B &8Iz a tolerogenic
expr essi on CD80hi CD86hi gh, CD40hi gh an 3low

: . gh, . : :
antigonapsspingetbtARG h g anatkacemay alsp deaned feficas pe satompgne disease in a
. 0 o, b r . .
mamei, 4055 uTELO TR R0 P ! S8 B i
preser@thg deil YA ) Nghdreintthe tolaopadic dendsitiojcelit picoloaslggefeced with RSV and

o BT P OOl L FOPE LIRS e
are ad?(%‘ﬁ%sﬁaﬁﬂ?aﬁ Aot B8Rt 1o SHEfRGE HARRE Ihe a&@ﬁﬁﬁhﬂ% disease or to

and CD831ow, and the cells are adm nistere
preventnitsaoccarronmst oratéetdnicy.e Noo-lrmaiting exampleb ioffantatremtihe diseases that may

aut.oi nmune di sease or. to prevent its ocgurrence or .. :
be neaggl i 0. PRGEFTY PHntioR g dshp s s enafit gfides mellitus, multiple
sclerodis SRASIEI TN cEFM 108, lifi§ Fh & 48idNSthtNE, RERHBne arthritis, myasthenia

‘invention includes insulin-dependent diabetes o
gravismshyrpidifgs, uyporeiipfis, Hashimoto's thyroiditis, primary myxoedema, thyrotoxicosis,
pernicious anaemia, autoimmune atrophic gastritis, Addison's disease, premature menopause,
male infertility, juvenile diabetes, Goodpasture's syndrome, pemphigus vulgaris, pemphigoid,
psoriasis sympathetic ophthalmia, phacogenic uveitis, autoimmune haemolytic anaemia,

idiopathic leucopenia, primary biliary cirrhosis, active chronic hepatitis, cryptogenic cirrhosis,
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scl erosi s, autoi mune encephal onyelitis, rheunmatoid
arthritis, autoinmmune arthritis, nyasthenia gravis,

WQ bopp#wdTi S, uveoretinitis, Hashinoto's thyroPdi/UB209/046482
primary myxoedema, thyrotoxicosis, pernicious anaem a,
aut oi nmune atrophic gastriti§, Addison's disease,
premat ure nenopause, nmale infertility, juvenile

ulceratiivabeteistis, Cogfbpastsur esyad@yiir os@erop&fiNi gWegvtdrgar igganulomatosis,
enphlgoLd,ugsorlaS|s synpat heti ¢ opht hal m a,
poly/ %ﬂﬂ@@g@ﬁﬁl&m wiotd @pu%@nfélu'emﬁm@ PrASIYE lupusprathematosus.
i di opathic | eucopenia, primary biliary cirrhosis,
In angther erabedimeni, chahprsatrittinggntion yipelodgsnd enethod for modulating the immune
respo@slglrt(rgr%g érﬁ’tﬁ%eln? ! Sa% Ig\éﬁis’ge%la:ggchae} 8%&%%25 Ele%d of ns%&? TRatment an isolated
toleriZ18g Mhﬂ@nn,?%mﬁg icell Sfor di 9GO16ld | WHALS cofiditiBMRIASIESt @& modulate the
) system c 1 upus erythenmatosus. In another enbodi nent )
immuppEcspess eviheTR IR B BitEEenisAei (ielartigenrhsessEng enll ivpaiuged hycontacting
he | r . ' i ni .| :
the ar i R ERROAP RSV P AREDoP LoRHTL ATt fhe amtigen.
preseiitlgatell 2o bocoand 4 Gdrizdenentélgwbedein thotolaritihgentéged-presenting cell is
nder condi ti.on fficient to nodul ate the i mune
charaérjt@g@g,pgeqxp{mgpg?@ngﬂgv'vg{gtqegéHtfgcﬁée%,kpr@ CD8Ohigh, CDEGhigh, CD40high
and CHRBIHENMAWREOR !tﬁ@to@&;z}in%&t%‘éﬂ g% iRYeHAT kALY glhg ratio of 1:5
anti gen-presenting ce thF REV For ca tine and under
to 1:100 mderizignantseh prasemntg detls ta Kieellnt i genpr esenti ng cel
to becone a tolerizing to T cells, wherein the
Descripti@ar éfzthe @rantingen- presenting cell is characterized by
expressing the follow ng cell surface markers _
For aGRSRNéddhplcteRREBseAdinel¥OMe HRatand (B8R atag@nsk Waeseiddt invention,
the tolerizing antlgen presenting cell is tolerogenic )
referepge i noat Madoto the §etaged dasgupties efr the iivigntien hlgeg with the accompanying

I ing.cells to T cells. Description of the
ﬁgmﬁ%ﬁﬁ%ﬁﬂééﬁgbr a nore conpl ete understandi ng of the

. features advant ages of. the present, i nyeption,. ..
Figurg SROPRRR EBNCH BRARGEST sRitinl ol R St a s RV P Bpegpn and healdhy
adult Ho@ors. "MRNSroRferaloANg MWhakihy HEiforaCRSHTRBBMH D4+ JUeBS wahél assessed by
in which: Figure I A shows PBMCs isol ated from

flow pysemetry fadlopang értey oppulhiraaitherRrvtadrifRMCs drpraR$ V infected or health

indhdgg Lthy adult donors. The proliferation of healthy

onor CFSE | abel ed CD4+ T-cells were assessed by flow

. _cytonetr | ow n ay cocul tur i i rradiat ed
Figuri oo P e b 4T Hatng K i8] (7 alibrEBREH Gt from nasa
mucosaB vlIRMSo MEXately Sttt dnflirts ACERCtveROEHiuvAd Rith @FSH ¢abeled CD4+ T-

HLA-DR + cells from nasal nucosal washes of acutely

cells 4ndfpsetiferhtion s essessed by Sloweeydometry.ur ed with CFSE
| abel ed CD4+ Tcells and proliferation was assessed by
Figur¢ 128w sbgwveipoy . mPLguiselaRd shdesriBedcad ndPeséd ob aitbar &&u or RSV

(MOIGR BRSPS 98 AIGFS ‘BHa RAShEUe ATl Uel Jor B pomote CD4+
T.colbhfiiioh RS G+ T-cel | prol i feration was ther
assessed.

Figure 2B shows 2x10™4 cells mDCs were exposed to either Flu or RSV (MOI=1), or UV-
irradiated RSV (MOI=1) for 24 hours at 37C. 1.5x10"5 CSFE labeled T cells were incubated
with 2.5x10”3 Flu, RSV, or UV-RSV treated mDCs for 6 days. Cells proliferation assessed by
CFSE dye dilution.

Figure 2C shows DCs differentiated in the presence of GM-CSF and IL-4 or GM-CSF and IL-10
or GM-CSF and Vitamin D3 for 6 days or combinations as indicated. At day 6, drug treated
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Fi gure 2B shows 2x1 OL4 cells nDCs were exposed to
either Flu or RSV (MJ=l), or Wirradiated RSV (MJ =l)
WO o0092493bburs at 37C. 1. 5xI OL5 CSFE | abel ed T RE&I/US2009/046482
were incubated with 2.5xI L3 Flu, RSV, or UV-RSV
treated nDCs for 6 days. Cel bs proliferation assessed
by CFSE dye dilution. Figure 2C shows DCs
DCs iflédftheidedt 2 db@dnipiesthe IPESANES, ©thc@WiIEPLT aiRte DCs4o ffomoted CDA+
GW CSF and IL- 10 or GMCSF and Vitamin D3 for 6 days
T-cellgprolafsrasion tas apsgswd Wﬁhwr@aiﬂr@dncqmpor@ayn glatiieg RSV DCs.
treatedDCs i ncubated for 2 s in presence LPS. At
Figurglah sBowk &laadirhDECy if@ﬂatcdn@fs@es dtl@ Hgwrdt €P4cI-ecls weie|purified by

cel s bhE LA QR BT SESRGM D SN b OB b, RSV or

contrdlSo@haﬂheﬂs a€eH§$&‘fd e ihdubkicd Ube 6 Hay S 370 6 @hd SreVWdice of anti-CD3,
urif %/ cell sorting and then CSFE | abel ed.
g

anti- P2§xm@sol@é Sellereredhposamed for CIMDExRsessin: andpreifgratipgygssessed by
conditions. Cells were then incubated for 6
CFSEddgeCdﬂﬂtl&g7C in the presence of anti-CD3, anti-CD28

FigurGpEPET PPy B0 R By Bl 20 1G: FICOTBIR0 isolted

using th@tethod usiiRwsn Higed 1MC8ls(\wée Qﬁbdu[dt@ﬂ@itﬁ RKSNAIOI = 1) in 96-well
pl asmacytoid DCs (pDCs) (blue X) isolated using the

platesﬁHteHo@Hé lﬁteld%)ewveﬁi #si ypesativie candto] oriarag rephigatigrafexy cultured in the

absen% &hceﬁ?&f(llw mrclélsé rP%(g gscon% atl% ?&ﬁtsol Ihl?e{caoﬁ"s +1lra§ %trtl%ge production

was aR@Vedudvenir 241 hbﬁlrsl foe 7abissn Cl&eslﬂy cledviesl Viyleldf (RISSVC i(dark &d)e diamonds)
served as a. negative control. Infectious viral

were wsed ¢ ew@%%%@ulaﬁe wé%ptlag% dassdCHY P ralenlaignr s, for 7

g\&g Freshly thawed vials of RSV (dark blue di armnds)
Figurgel shapsseblopd midps isplatedi usingethe methadeoutlified g Fegnse doREs derived from

GM-éS}ﬂL@?@%tuﬁegi 1}9%%%%% r{l let (%r{: d%g@ Xﬁk/’ﬂ_%l We% aLe cultured with

eltherdﬁﬂhMﬁd \flfLISF(IMH)'I- @SB bﬂ_RSG‘JU(N/I@ﬂeid 11N 96y plaesse After 24 hours, cell
ol ated on day DC). Cells were cultured w
Vlabllgyt\xﬁérasqeﬁqqddjézntwaglhl%stemg _Dalt)i r@,reqqgt\/th(: man_anﬂ)starqﬁiard deviation

0f41&§g¥ﬁehtd§% aLes. After 24 hours, cell viability was

esse y trypan bl ue staini ng Data represent the

Figur%lggugpgﬂg Aﬁt(s%z:o]lgvgr ?g é)rl]l%%ie(? nb@sex%oseg qglp ?@ %Sg.rts t%telilt% Ie fo virus, RSV
(blue)f & FL8ving(18d) Eighttdiehowt® 1vter, Lkﬂlogaﬁ\/c @FISlEGDab@Zléd IEIDKH T cells were
virus, (red). %ﬁht een hours later, all og/enel

cocultgradewith yagwgseeets plusdnersasing BURBEEIOf BSYdchossd or Flu exposed DCs.
r
ator SIRSPOPEL RS, PRAP T ORIV 3ty ISRy, Figur 34

(panell 2 shdwprthal tebeltsatioon S wadepeadas sadlidyy with cdenoy tnmmﬂtedymDCs (p=0.03
. ({:itgu e 3A (panel 2) shows the results from5
paireq %téJendent studies with donor rratched nmDCs ( p=0. 03
paired t- test) Fi gure 3B shows prepared . as

Figurg S shaysy mDCEingenagedzas dgpartperl ri@r@&ienéAndﬁﬁTe#@r%?ﬁmg numbers of
unexposed DCs (circles) or RSV exposed (triangles) DCs titrated into the mDC/CD4+ T-cell

coculture either directly (blue) or on across a 0.3 uM trans well. CD4+ T-cell proliferation was

assessed as described above.

Figure 3C shows blood mDCs exposed for 18 hours to either no virus (control), RSV or Flu
virus. Exposed dendritic cells were then fixed for 30 min at room temp using CytoChex fixation
reagent (BD) and washed 3 times with ice cold PBS. Flowing viral exposure and fixation, cells

were used in an in trans allo inhibition assay. Allogeneic CFSE-labeled CD4+ T-cells were
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unexposed DCs (circles) or RSV exposed (triangles) DCs

titrated into the nDC/ CD4+ T-cell coculture either
wa@lR0oeas43y7 (bl ue) or on across a 0.3 uMtrans WeCT/USI0DME46482

T-cell proliferation was assessed as descri bed above.

Fi gure 3C shows bl ood nDCs eXposed for 18 hours to

either no virus (control), RSV or Flu virus. Exposed

cocultﬁi&fddWitﬁ Mﬁe@@kédsD@g peustiReRadih X REMb&E 0BRSVI-Bxpdked &OFMu exposed DCs,
g CytoChex fixation reagent &BD and washed

eﬂhertﬁXﬁé@f wﬁwdf oéepdayspEsocHBARY VI -rall Pekipsatinnevasrssessed by flow

cymnk ation, cells were used in an in trans allo
i bition assay. Allogeneic CFSE-|abeled CD4+ T-cells

Flgur%ﬁ éoo%'ls ﬁ) ggfeé\grts@ Sagg(?eggr?tﬁ%dm é%rp egs | n%glggfrﬁlglgoers of virally or

phamfa'céﬂ@?w@lﬂy eHahi fpmﬂed BLE 6¥er® ad@yiSo dhDCaTm4-+ Trl1@dditures. CD4+ T-cell
T-ce proliferation was assessed by flow cytonetry.
prolifgptien wagmsetiehas desripndabared as described in figure 1.

I ncreasi ng nunbers of virally or pharmacol ogical |y
F@m%mwmmwmmm@Mm@mmmmmmmmmvmmDmmwM

(contrggg %Il}Cf Earé'ggs %Fggontrg a—@éés ’ o\']é%% \%g&%sipge ,d\\),vvaﬁ%dgcst%fzi n tﬁe presence of

increa@ilgt whe@htfaﬁbn%f bRk Svol IR SV -bx s RBCs( Wieh o) wilioud 3.0ug/ml anti-F
Vi rus écontrol , and harvested. Control nDCs (no vira

protelgx@@bg }e)andv\@—@lltlﬁ% wathedFPR-lalptedppltapsneie @P4+ T cells at a constant

concehﬁlgtfo%acff‘ ln%rOC% ?‘ég%lﬁtg p%P%Q(ﬁ)o@ qﬁer'r:”l“ Eérﬂgt glhﬁﬁi d fs)g&ﬁfs‘%gere stained

for Cdhexmressivl dndrpeélifatatibn GﬁgEsdemé %@@P@E dgeatirition CD4+ T
cells at a constant concentration of 1,250 contro

Figurd"®asSstels B0s Q&Qat@@%ﬂnn@ tB@lcShod bt BE Relday Bvekin §nd cultured with
were stained for expression and proliferation wa

cither 49 65 6 BYIOEFSD: dytsr i e orssllEgur Saingsl SHOWB B3, CDS6, and

s G ALE-4B} A8 Ao 8 Hi sl R EFR0 ERLEPB ained fo

the salﬂmearkeﬁse IGrseneisgsdnd repebséttr mDD4 QultGidd 3witiCBSA), a@h8lue histograms
and analyzed by flow cytonetry. Pink histograns
rqﬂﬁﬁ%ﬁp@é@ﬁﬂtﬁﬁé%@%@@ﬂuﬁﬁ%s stained for the same narkers.
Green histograns represent nDCs cultured with RSV and

Figury tBeshiivs tthgy Fasniss peplisert domocy axapiedriedithpt Hlu or RSV (MOI=1.0) or
unexpag&i fé?q%qlou{r:s g . Wﬁl%h?{%\? s%%‘g%lce[%\}gl%e&g :r[%ysoglﬁd%ed to the U133 2

S) “exp to €l

plus dhﬁ}ﬁ(&f&ﬁdtrfx@r Dl@fehihtlﬁls anaa}fsﬁﬁﬁvay\ﬁpbﬁhmﬁl‘dﬁusi\@gs GRXE ISpEihgdh.2 software
| abel ed and hybridized to the U133 2 plus ¢h gf
packagy(Biisen (Geryticshi Frrspssion BAtchal y SirsoReasaspReiFes et tolerogenic DCs

from @nde}%xgg%ﬁ tﬁ)@(ﬁﬁ&@lu%r%ss@fﬁ WeHkFo ackage (Silicon

preSS|on pattern of 15 probes aSSOC|ated

Figurég' ﬁb%g@ %eo 9}?%5%10 dof Iéflmercr% @\alég%g# s gss%ssg cytometry

Xpose I gure exp ress

followifg M nshemtsxmsmdnﬂhlegamtm asRasysessed by f I ow
cytonmetry follow ng an 18 hour exposure with either

Figurd 4 QhowRSYie expression of IFN lambda and IFN alpha family members in mDCs
following 18 hours of Flu or RSV (MOI = 1), 3 donors relative to unexposed mDCs.

Figure 4E shows the results from blood mDCs isolated as described in Figure 1. DCs were
either, untreated (control), treated with Flu (MOI=1), with RSV (MOI=1), or with IFN-alpha
(500pg/ml), and IFN-lambda and IL-29 (1 or 5ng/ml) for 24hrs at 37C. Allogeneic CFSE-
labeled CD4+ T-cells were then cocultured with DCs of each treatment for 6 days at 37C. In the

case of cytokine treated DCs, IFN-lambda, IFN-alpha and IL-29 concentrations were maintained
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Fi gure 4D shows the expression of |IFN |anbda and | FN
al pha famly nenbers in nDCs followng 18 hours of Flu
W@ROORPWIIMO = 1), 3 donors relative to unexpoREHURIDEH046482

Fi gure 4E shows the results from bl ood nDCs i sol at ed

as described in Figure 1. DC8 were either, untreated

(control), treated with Flu (MJ=l), with RSV (MJ=Il),
throughoutithd T-EMN abahard SARRYLMHIys @ndodutiird @IPEA TadWll biolid&ation was

(1 or 5ng/mM) for 24hrs at 37C. Al logeneic .
assesseﬁémfab\épﬁéam@%m«(umeé epnal). mﬁheeblph@wﬂao% upqomptiepniilFN-lpeda and IL-

29wl p SRR Y FELTERn s O DL IERIA Y bR GRACHE Y monoente

derivegloDCenVivaddyonderived & Ceivaicadxipestiditd dugholulF N-laebla aed ITL-29 for 0, 10,

oculture. After 6 days of caqculture + T-cel
30 ang 0 M TE R ad B e @ie 195 S ohe f}ﬂ%ﬁ%)ﬁp%TATl) was then

assesRANR ! Whold €11 klg%é‘st by iv%ééte?t{ IR CRMARLO3N tod FRTAATIAR,@NA  Monocyte
I'L- 29 were aSsessed by nonitoring STAT-I
derivguhid€pierigd dbi 66 minuex potheH00EYDSHN-kIphd semyad @y taepositive control for
rjive . nocyte derived DCs were exposed to
STATgﬁB;‘?ﬁPgPIg@PBmaV&réWEW L-29 for 0, 10, 30 and 60
. m.nutes respectively. The degree of STAT-]
Figurg, ARG Jhataselis romgmRes oxprsddnd M4 b siaer K afufioi\e for 18 hours.
Cell Efhhre! S’%‘hﬁﬁm@% W@éta%ﬁ@z@d Ghr R %&f{n‘égﬁétp of o 3 o $iifindx Multiplex

protein.” Monocyte derived DCs trea or 60 m nutes
Analysist DaEO@prpsenits theMaainpind S$eofvddindspeadpusiudiese cont r ol
for STAT-1 phosphorylation (lower panel). Figure 5A
Figurs BB whow hHtheresilts fiont mDOsihisbaedpages theoisdtyiflconttol€paredy 1 and 3) or
Flu or RSV for 18 hours. Cell Culture Supernatants. . ,
blockipg antihagiey e 8 and HE- kiseades grnels 21 and . elikgrndkmin prior to viral
oo G R L R A B e M ST s cels o
inducé CoOMHIDC] albcpriobifeeation wis thert imessed Ot=yipe contr ol
(panels 1 and 3) or blocking anti bodies to IL-10 and
CFSEl kbl &Y slepeptio Ci4ranet werandudgd weh tehiber wxposad,ofu o RSV exposed
to viral exposure (panel 2) or follow ng 18 hours of
mDCRSV exposure (panel 4). The ability of these cells to
i nduce CD4+ T-cell allo proliferation was then

Figurg§4eshony thefinyt andegpndagsaration (Rgehaics oopuations d CFSE high) from
re. cul.tur it it her u ed, f \/
coh UFERLGH Aol SILUFRLNRIRE Tl b Bl 1500 coser-
cells @ererfadnm aRcXgoddd, Theel RSVpapubat DS cehfardsi why thisosmded to MLR
each condition, were isol ated béocel | sortin

consisFigE| il g0 SRS MBES I PIUPR) Tabeieso Cxdt Fossllps The ability of
unexp%%cf Iﬁés {d amarenresedi dagllgg)r?lgfe%ﬁgn &4l %%dasm

cocultures were thus a consisting of 1,250

- d d bel -cells... Th
Figurt B SR DTG M an hEid edr ity WRRG Al it shifiGar s

unexpose
. | iferat.iopn.,was then assessed. Figure 6B and Figure
Iﬁgﬂ%éﬁsﬁ%ﬁﬁwﬁﬁ8Pﬁ§§§myﬂgﬂﬁ?%ree i ndependent studies are
shown. Fi%ure 6D. Schematic of the study process.
Description of the Invention

While the making and using of various embodiments of the present invention are discussed in
detail below, it should be appreciated that the present invention provides many applicable
inventive concepts that can be embodied in a wide variety of specific contexts. The specific
embodiments discussed herein are merely illustrative of specific ways to make and use the

invention and do not delimit the scope of the invention.
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Description of the Invention Wile the nmaking and
usi ng of various enbodi nents of the present invention
wae@ddiseussed in detail below, it should be PCT/US2009/046482
appreci ated that the present invention provides many
applicable inventive concept8 that can be enbodied in
a wde variety of specific contexts. The specific
To fa&iliR@diheamdsrstingmigssanisHevaition a4 eumbEed fitetrhd Mstdeihibd Below. Terms
of specific ways to nake and use the invention and do.
defingddiereie hpya meameessasspasinly Hedaryioechby sicrren paeidinargslgll in the arcas
releva‘hp% tl(}}gg%sgtgqgg%n@lgnp fﬂ'ehﬂé §ué:'hr11\§ enb I-9fk 4 mtﬁgbﬁre n%t it &Hd8 to refer to
are define elow.” Terns defined hereln have neani ngs
only aasingoammnkyy buthohelusit dadgdayrad clasy sfomhioh aspetifiacyangie hlay be used for
[ h I h [ ion. T
illustlrlg‘rlr@]%‘qtf1 igea tregr%lsnorlo%yeﬁ/egaé i; gﬁ:télutg éfgép?ﬁ)gtnstpiaé % Eg]i)lag%npgfﬁe invention,
but thE® uSPeXoBs SSRBHIA th€ Bvbhton, Bklept ACh MG eh SGRRI2!
" 6Ig§§kog wﬁ%ch a spegﬁ?iénéxaﬁgle nay_bé used fgr
. . . r. . | . . .
R SOEBO RS LRbORASS DY by gpion n e
year dfliéé.r Husagesioethandirirgethe obirsdé bndtimdbintféction i iodaps, RSV blocks the
tlined iin the ¢lains. Respirat Syncytial Vi
antigegllégq);ﬁgﬁelpg Iggxp‘ii@ﬁoqg ge%lldggc 6¢ -sﬁ&(ﬁ,s?cor ee%)gts:gd lllu%lan Il)rCls'I %ure incapable of
activa'ﬁﬁ% Bhi‘if@ldﬂéﬁtj‘-e&lsi, egrégcrgﬂerlﬁtld/ £yl ex fes]k Mh?oit hfolM&Gles PDL-1, ILT-
show that during t course of natural I1nfection in
4, and hfladiGs, RESVekpaek PEhmhint rldegenpr Eseltpirolgfefatiootinanixefl leukocyte

.dendritic cells . RSV exposed, human DCs are .
roactifRo Rl ORI G ar PR COATITRGT Bivg fegpls cocultured with
RSV &8pE&EBCh hcdu@e@@%lﬁ& B8l fiRtBh IPhYs ToRhe el RS VPRIpplesses antiviral

I LT- 4, and HLA- RSV exposed DCs inhibit allogenic
immutity by Bkqyring Diematuirasion; tawatdyeetd|cregerisaycaotypaiand mstisy a

cell contact dependent nechanism Furthernore, naive
Respiftargl BpncyoaluMims eRSM)t . KBYleestpodad RDES mcguyxeyirus, 1s the leading

.requlatory T-cell function. It.was found.th SV . .
fesplrgtaﬁfp TRUDEt mffu}tm adyyaig fthﬂgiregk S 1%31%%% fdeqtign leads to
incon%‘l’é@@ﬁﬁimﬁm‘it?' & epigdbs Ahenet¥nRfceRd WHAChE MAme strain of virus ' and

' espiratory Syncytial Virus (RSV), a sin Le-stranded
immuppeRnrEtenmadold cxpericnee rdserceialBMoinfessipng at.orThepaduto gedh long-term

morsf L, AR YL AL R PSR Wy,

carly bethfth @€ tvectind H&vcldigneman®l Bikfead o 8énsitization ko RISW suggesting unusual
I munoconpet ent adul ts experience recurrent RSV
presentafiqneefifon¥ topthg adaptiye im@mne suviem| ong-t er m nor bi dity
associ ated with RSV, nmakes an effective vaccine highly
Denduies i aclbl @COnfisr thmaretayy sdigey prcsatpgscels (ABChnahat guide the
devel o nt led instead t.o sensitization tg RSY .
devel i BT RE el itor T Bk SRBRG R Theee Al o @ mer
targeti TR NS BAEaBioR medRaighi t1°c € have(tBEshiqat abilifeto induce primary
) primry antigen presentin? cells (APCs) that guide the
immuge yespepies i d gaatrplonypincatalsancst thegweh dhp indpstionafihath T-cell anergy
e : el re . Al . gat -
and ol RARAE Gy b HOR0RoRoT RS S ARG G e s Y gole purview of
immatiné DAB ' “atrickittwork dndicaercthappdrtiEtyor vt figll raape DEBsnanplay a central
contral i.mmune tol erance through Lhe-inductLon ?t bot h
- The limited ability of immunocompetent

role i @gpqln%ﬁwe tolerance in vivo

individuals to mount protective immune responses against RSV, led us to investigate the status

of APCs during acute viral infection and to analyze the response of DCs to RSV infection **.

Mixed Leukocyte Reaction. PBMCs were isolated by density centrifugation from pediatric
patients with acute RSV infection and healthy adult donors. PBMCs from the healthy
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and the generation of regulatory T-cells 1 1 .
Al though initially theorized as the sole purview of

WO pavatign3e7 DCs12 , recent work indicates that peCT/US1009/046482
or even full mature DCs may play a central role in
i nduci ng i nmune tol erance inlvivo 13 18 . The linmted
ability of immunoconpetent individuals to nount

“respdideF BGére €bel MM CFSERAN $6Burad &br@&ay@@%hek@ﬂcdﬂﬁraﬁ@n of 500k per ml
i nvestigate the status of APCs duri gg acute viral

with yatyiggtsonReniiaiony ohnaligylatorheirradiyseshEBMSFs fics eihqraRBSV patients or
health n&(fnco%ée gﬂbez caﬁj Mr)%%dPl#%o gltﬂe¥§€a§%tie?1% v gl\ggﬁ?liﬁ@{fgcted donors to

ty Centrl ugati on rom pe
stimulpsd CBA+ S Wl]t fprofAfeuitenREVedpohde tABVICanttutee ai'ak hiyeaaldldli fat the following

simulf RoPate mRBNG T Fik0 00l JAyS0k TResafhcand sl gk The

t r ¥l i f
prolifffariotd A AR Mcls iRl o ILaRRY CERLARN PBRICY wore assassed by flow

cytometry t(@aCF A dyorlduson)Th8owaygat day cafultRBMIEh inrghatREYBMCs from RSV
Of tg(? vers s .non-infected donors to stinulate CD4+
tee Bre}llqa E¥H1dﬂ‘f1 Yt on in responder PBMC cul tures vvas

measured at the foll ow ng stimul at or: responder
Respifajgry dract gl s Rasal yepsh saeples sysresplfrincd hy nagy: smgeal FHioning from

hospifd[i2dd Elﬁfcﬁ%ﬂ QRhOhcutPRE VI of %ﬂ% %‘4 tlrmealotnh%eh§qirc}n@¥?ese samples were

respon PBMCs wer e assesse ow cytonetry
labeleﬁil?vﬁﬁl 1ty . INEAGE-6R)C fobdctailng FﬁTGa&pnmgail@ﬂtaunlmdMStlhcludlng anti-CD3,

CD14 ﬁl% 3&2}?) %&ﬁoﬁﬁvﬁr@gﬁcﬂrﬁé&,@@?a%swd CD11¢-APC (BD

Bloscfeaml &an B (2Dt Amed wlye NRsARIALY %?ecﬁ}ecfs Witih©@RhNIFACS ARIA as
from hospi talized children with acufe RSV or Tnfluenza

LINEA&fteredaore, [ehRRF,(dM keosls.sanpl es were | abel ed with
the LI NEAGE-FI TC (a cocktail of FITC conjugated
BloodamD(bmdLmobytc4eudth®g blobd -2hplesChtd, oBBDbEd @HhO @2 Mhlood bank.

PBME ek ained BARE 7o EitoTRPOI LTty & pihedt Bt se MG, were then

mcub&ba Q5th rﬁégn%@ﬁn&ab@ad%&@u d%aaime&Aﬁﬁ OBI&Ldn¥iEC D16, anti-CD19,
A-DR+, CD Ic+ cells. nmDCs. Leukocyt e-enri ched

and alt.tl 6&56313@&6@1513%@@%1)@ mag@ftilcrqobma Themapatbiedgtipmmias collected and

sine SN PYSEPEER. RSP O EATRE LA BB SRS st co
were FRENBEEE ol £ FOITSAAR 1 800Y IUgce dnDU'sandrt -deBded aOtiINERG Eneg, HLA-
anti-CD16, anti-CD19, and anti-CD56 and then passed

DR+, &\l c caky Ratifycofcdhe isrtstedTABCh ayaeesdd Fract i on was
collected and stained for LINEAGE-FITC, CD123-PE, '
Cell $4iAinRROPEREPCysmuctODIANalysPEBMGe 0k puaiiiiesdmes]s wengnaibated with 5

mlcro[.]l;e]rﬁ P]IZﬁOltégg‘ﬁ@ﬁ]@%@gﬁ%ﬁéﬂf@éﬂh{a@ﬁf’%ﬁ“ %D(i? M felst t 4 degrees C

rinsedofwitth ePBS 0l ceh@idudddCt aymoa gh 600 5 Crlidutsst aind NGsdspénded in 1%
Fl ow Cytonetric Analysis. PBMCs or gurlflederCsvver

parafqraialdshyded Samplss svers hespequaied ogfa FACSCalibur or FACS ARIA and analyzed

I e
with eﬂ!hgrl’lﬁél?q%%%t gﬁggpenéeﬁgg %@%glreﬁ%ssé di% ﬂ;?ﬂ (%@tsétkfggjnot Sr%lft be @Qee Star Inc.,
Ashlaad, QRN The }fdilﬂdv(ahg Blustos hitodise-comiekated s geinctachntiBo dile Were used: CD83-
FITC, HLA-DR-Per-CP, CD86-Alexa-405, CD80-FITC, and CD40-PE (for purified mDC
studies) and CD8PE, CD3-PerCP, and CD4-APC (for PBMC studies).

CFSE Staining. Cells were incubated at a concentration of 1 — 5 million cells per 0.5 ml in 1.25
micromolar CarboxyFluoroscein Succinimidyl Ester (CFSE) for 10 minutes, centrifuged at 1200

rpm for 5 minutes, and washed with 1 ml of a solution of RPMI 1640/10% human AB serum at
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par af or mal dehyde. Sanpl es were then acquired on a
FACSCal i bur or FACS ARI A and anal yzed with either
w@zibgesset software (BD Bi osci ences, San Jose, PCAYUS2909/046482
Fl oJo software (Tree Star Inc., Ashland, OR). The
foll owi ng fl uorochrome-conjuljated anti-human
anti bodi es were used: CD83- FITC, HLA-DR-Per-CP,
4 deg@@?)@&itﬁﬁ%aﬂ&'ﬁ an@%%lﬁ'é Tops anee fIpdefiwickablipued by @ekuspension of
Ref? and CD8PE, CD3 Per CP, and CD4- APC (for
the ceﬁsmhskﬁf’rau M l@rﬁmmpaﬁlﬁ iSpgm. Esllipsolyfsragion e Batesgdy monitoring
n k|
dye dfuSBREROREEL iRy (D2t Bt LR e MBiP e ol Ralusedho idemity T-
cell péEFBigns fdtictl Hadeln'ldedSJ,nce entwicé.udackcgiophRGONY WBTIef sobsdouently sorted
m nut es, and washed w th a solution of RPM
and useg 4p/L 1659k IERIVEFAUAR aé%wmﬁ?saﬁh%@dﬁ%@é Centrif ugat i on
and washing steps were repeated tw ce foll owed
Quantitais pleyisysgapléefatiphe Red] 1epligition was aescrem by J_tmwﬁéfﬁ imgpctious dose

cronSg lcpGebl, PCROWLELRAD 30, 95RRGEEH.Ly TOAICIL O so% of o
suscelﬁithllﬂiPE‘sa, cdIFSHtuna snodaetdt leeconhes infboted. (Ehéﬂypdiﬂlbat)iwan&: -m = logl0

.whi ch had divided once or tw ce. These po tions ,
starthge(#lgxtlgabgg-@bﬁém Sy Thgpquagon Ay d %étgél wherg ng éqptheeioglo TCID50 (per unit

volunf¥ 191)61{1@(5@13 %l?c%mtudeﬁsgf F§ e @Qél’@ dildGok ?&f&?r and p is thsvgrsoportion of

antitat VI rus i cation. RSV replication
wells aess&msﬂ)dvbyl infessoe cul ture infectious dose ( TCl D50)
calculation. TCID50 is defined as the dilution of
In vztB@S'ﬁyl sgiphe ét mBGC Pudidid dfload mmefé)bﬁluhledl &010 &8424 hours at a
ure inocul at ed becones infected. Brje
conce@fé@tu%l of 79.009 P4y pek 209 nﬁ@m&rqrmn 8ﬁ-we[llpp1@t65]vvliél alﬂuﬁﬂéa A virus

(A/ PROGHA ﬁ@l Fdnt€hdNE q(l@%@ rLedbma'tO? & hﬁ’ll'tﬂﬂ%tgn T QSCQJ(W A2 (generated

unit vol une 1 nocul ated per rep icate c ture
on Hef Aecdlisgnd pudfi¢duvia sncrbscgradientiath multpliche ofimdgpoinn iiO1p6f 1.
wells positive for viral infection. In vitro viral

Prepagixion sifirteleigemiodsCs. RBMCI wekeljuoididd ritycs hWﬁfaﬁ penbhe:aleblood by Ficoll-
for 18-24 hours at a concentratjon of
Hypagusocepirifugitiong Monogyigs Wt puipfict By a@bqrﬁnqerﬁmd@ﬁfr&nﬁated into moDC

after %'a({)g§ 1&%5 ?réyeﬁcdé B* NM%%&Q%L@E%@ @?{j 43 or GM- CSF and IL-10

ratori Wimn erat ed
(IOOnglémhlARddD) é)@r(ﬁﬂ\/lﬁmhl()) ) ed GMeC%and)széa@haﬂ)Be(rl()g)th Cealblochern)) (DC

GM+%:E§) ﬁzilyc §é alreg‘fge telgvgﬂ% g’%/qt?lrfeg é%rlz} ‘iPr eparat Iegerrllce of GM-CSF or

GM-(%H ér%@é?dmé?ha%@ﬁ’e PDOnE/I CEH%ﬂna A‘Mﬂﬁﬂl{ﬁ GM@SF hR@AAR D3. DCs were
Monocytes were puri f adher ence and

washadi ffies end 220@ DG mene nnlmeéfvtlér 16 aligesnéin T henphrosgende 96-well U-

bottortlI E%%:meaggﬂ %o(rd&élwg\tﬂﬁ Ses%lr %g%@l% x%zgsn% eggfor the last

18h of QM PI&RE Rices hamsted &Ca%h!ﬁ(éd HeRBkste\D6 day pﬁ)hf@gtl(ﬁf €ctected on a

washed and recultured for 2 days in the presence of
Wallagypiergpetg irilgpresmtg gt casmianéPerkmdhacy Yarlioply, MA, USA).

Sigma- Aldrich) or GWCSF and vitamn D3. DCs were
APCsviasrh dtb ¥ wifegecdnaticas0do DG mirvetemhlogmeé@ﬂvaeﬂh 3% measure of antigen

prese%ﬁ%ﬁ?ﬁt&?p%m&%ﬁ IBFq tIZE(PSI}Oélﬁi}%%GI‘ ce &@ﬁ?’%}_frm 0 go/f;s I%lgutely infected
with RE8® vadd eghtddofor tgr hifiEty to promote the proliferation of allogeneic CD4+ T-cells
(mixed leukocyte reaction or MLR ) by assessing the dilution of the CFSE dye. As shown in
figure 1a, the PBMCs from a patient suffering from acute RSV infection (red line) failed to
promote the proliferation of CD4+ T-cells from two healthy individuals. These CD4+ T-cells

were able to proliferate when exposed to PBMCs from healthy individuals (green and blue
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18h of culture. Plates were harvested on a Tontec

Harvester 96 and proliferation detected on a Wall ac
wWorR@popsda tril ux-u-scintillant counter (PerKkiPE/D82009/046482

Vel lesly, MA, USA). APCs from RSV infected patients do

not activate allogeneic T-cells. As a neasure of

antigen presenting capacity, peripheral bl ood

lines) MBIAGH R@\E&fph@ﬁidnsoc(cﬁﬁkﬁﬁhaﬁwQﬁltﬂéihp%ﬁitrésp@@tﬂrﬁ ltddck, we isolated DCs
infected with RSV were tested for their ability to

from thediprlanyqesa gf acutelzrinferisd RotV antiee Rarificdbas wergginakle to promote

alloge Eﬂcx?ﬂgﬁ ef(#&f ﬁﬁcﬁ@%@g )Sﬁgurgsl bwké%tgr Ilp% ISJ 3 Sr? ZBﬁ%Sﬁ,ﬁlng (CDl1lc+

HLA-HEBMﬁgh)c isolated fiai irfhiensudatients nguéssamwae p@x@etﬂﬁ\ﬂtlmulators of allogeneic

ect i (red line) failed to prono
T- Ce”ﬁ {ﬁgluifeeﬁ%\tli?% apsl) cfﬁns wag abyesvedryith 99&@ 1|%%1§¥efirf§70m 6 patients infected
pYA I LKk
with R?(Oj a?ﬁddyghéent gﬁ&gi posgdﬁ{lﬁoﬁggwp ﬁ%’l B 4P nfht panel). The mDCs
1solat¢(hﬂpm| ohead Sthespr pairennehebinoethi af‘@s)resoﬁltm)oeafFISSN 1nfect10n were able to

induc% SEEQ_,I {,\gt?zln%%g%\s? he t%&;tgaiwﬂlgg fﬁ:gg BF Wg y: ! aI{c%ox is transient
(data ﬁ@ﬂ&lﬁivﬁl)'TﬁLﬁcin%%eIR@‘ésBﬁlﬂgeEElE nfc):wdu{g @tsD@%nWﬁét?ents suffering from
unabl e to pronote all ogeneic CD4+ T-cell proliferation
acute RSVginfastiph de ant presophniédantigens effigientbnt rast, nDCs ( CD
Ic+ HLA-DR high) isolated frominfluenza pati ents'
BloodmPisacxpesal ooV fall tetindnek anodorattien. | dgemnesi af in vitro studies were

condujefo uforttapfedractonts Srie BRI altnfBonDatpinday capacity of
DCs. ?quﬁn RADES NMotaté N FiBET éhﬁl‘ﬂel;a'l‘ bld¥d! wseaa sé@n- (@Dl 1¢c (+) HLA-DR )

igure |Ib right panel). nDCs i sol ated from one
LIN),twree expescd éort 53 bowss tapitlrer alflﬁheqnzat éslo) ot re@mrajbry@vcytlal Vlrus (RSV).

RSV Igg}gogsgéltllgﬁ% (?ﬁg?D??) gvgfo I qgct%f@rlgrlng C%élh%e\fat}ﬂgcof CSFE labeled
allogéniRcCDaR Tselly amsle eFlh e(x@am DQIS &E&@V\ﬂﬁ))re-rbﬁﬂﬁle@ﬂtth@ﬁﬁnexposed DCs
presenting cells, including , frompatients

(ﬁgur§ F¥erlihadagk e&p&étf@@tlmswsnwcdueow B8 mdu@fideg ¢l death as virally
expos?& k@t (0 g&g&fprgflfe'racté Ile¥ Fé: %Oﬂltl”@S%/z%&nglgdzlﬂr?. VlfF{?\r{%radla‘uon prior

0 I nduce an Ion. A seri
to mBC ue:idpemrwanactmduuhé esdrutsomutedﬁs sif dnockife atfegdnaiui @mdbly stimulation,

whi ch RSV a s t nti.gen presenting capacity
indicapyag a rmwa%n%ggr Y@ZW%@ Katien ghieRsiupiEll é’IrOtBIIno?d&thSW é@gme 2B). An
analy%% o1 iR&cliGR pdificle ProllrdioRRinlithtck! fhe RS Bo&XROSRPIERE in primary

hours to e| ther influenza (Flu) or respiratory
humag iaﬁs}(ﬁgaﬂe 2H) r' Ui 16 RBpry Rt eRDE edhs lﬁGSdl@d:zS\vteH)@sathmﬂ@ viability of

primafy loEhatee At e ohidl 2d BufvelaehoRaEreh). Confcting

reportdRkRt &f thitkd eMct bh RBVWGM@@‘F/ aCe Iﬁ(ﬁﬂoggﬁe%el?l%d D&Y ?roduced in vitro
| ack of proliferation was not due to RSV i nduced

- Welike mraw haignapi mBICsya &g Sedfiappiftmamasgtd derived DCs exposed to RSV

r.0l,i erat esponse to anti-CD3/28 (figure 2D).
die w '24 ggrssffig%rﬁ Ff)l or to nDC exposure inactivat ed the

V|ru3|nte n ogeneic T ce
Otherd o tPpHS "THOIGR A dCg Ay dont 610 vier groduced in vitro by
pharda@@lbgféahiaﬁﬁ)ufb“uoﬁO&ﬁhfgu Gtk @Ilffé}él‘ﬁa%'oﬁ Rt BRAbSytE fhr8lirfors in the
2B). "An analysis of infectious particle production

preseriogcif GMESH #ruk LIRSV zj)@csmmc theerﬂgu@mrﬁ alchwm phRBY einesedl DCs and
mono% éeélvgg ﬁCa o thrggucieﬂ eth\?l ilab? % fpresence o\f W—d&?} and either,

dexamethasone®*, 1L-10* lalpha,25-D1hydroxyV1tarn1n D(3)(VitD3)* or combinations there

20,21

of and used them to stimulate allogeneic CD4+ T-cells. Each of these cell preparations

demonstrated phenotypic markers of DC differentiation including CD11¢c, MHC Class-11 and
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primary nDCs was equi val ent anong exposed and

untreated cells (figure 2F). Conflicting reports exist
W@goowo4a3be ef fect of RSV on GVt CSF/ | L-4 npDNnoCREBUS2009/046482

derived DCs produced in vitro 20'2 1. Unlike primry

human nDCs, a | arge fractionllf nonocyte derived DCs

exposed to RSV die within 24 hours (figure 2F). O hers

mannb@vr%célﬁ@omma) had 1£Xzaew1§ bf Ceuul at@py fdrUGRL-COPR 1Cam &dtured DCs
oduced I1n vitro Eharmacol og c mani pul ation during

Wthht Wérer Chilfleel pnd d?%%i N Bt 80 phae(IYs oF ReSp rph@ﬁéacologlcally
mamlﬁﬁa?ec‘de Pes \’9{1‘6 gf;% ose lIﬁ%]sm ;gl(\j{&mct? chi gg{eﬁgg Sherated with
GM- C\‘/ﬁ pﬂid)d[u-dedlot\xl’eeeﬂ ﬂ]t g chgestthaedEs ﬁﬂ:h:leed)ﬁlgﬁﬂcﬁﬁﬂ:y aiptier MLR when
dexanet hasgne ' , IL-10
Comp"i‘rﬁfi %13555139? @8’1“8%@1 tam n-D(3) (VitD3) or conbinations
there of and used themto stinulate all ogeneic CD4+

RSV PCsarg Bot_eleaﬁ@npr@ﬁsor&w@%w@el Thomapiitaet BRY Repimsimalpeqllogencic T
cells IF& ﬁpwlﬁﬁg@_ﬁ{}?g ngﬁ‘ann gg%é% gl(rl: :11](1)1?51? %@gg&dﬁg@? i promoting

T-celll a&lopfdilfﬁﬁtlﬁleAn 1@0«6%{; fianbdedf Ekerl RSV Or €lul dxpoed mIOE's from donor

CD14 d DC SI GN t dat
A et ddtie SR R HiEG! 4 g £30 41X ROSTH BUPLE A, opidr10.000 labeled

cD44 ?%éllsefrBﬁfdoﬁB{]BatAg Bl i g%%%ﬁﬂelqoﬁa&z’ &ﬁ’ﬁ ﬁ’%e?,g%slittle as 25-50

generate Gvt CSF an However in
RSV ¢dpesal DO si inkibtedlusixgoscdinn@Otihgudeid gHercadticR whmnre than 85% (panel3,

n=5 é<3£zg§r6§/ Br:egs u Wﬁoseﬁhbq%ﬁéteﬂv‘? %t §o ot %/eﬁ% Ge® opta?lglt 1, red line).
Intereﬁt{gﬂz‘ hz@tvenﬁédtagmﬁlcsulﬁ 6K $n MIR Between mssmer cbii@trom unrelated
exposed m ght inhibit unexposed nDCs from

donorp KmnotmjlownbeThls mmtummwaﬁ deranidont, onmrallrycﬁxeamdrrgDCs and was not
f RSV, f
cue 'GEFR T or R0oR bl st e RS RGO n 5t FREEALaioody to he

RSV ﬂi@@i’l Iﬁtﬁt&ﬁf (B, angd 10p:06k th@hﬂillﬁﬁbfﬁ@ép‘acﬂfy“oﬂﬂw D(Qr(ﬁgure 3E). This
B. As shown in figure 3A anel 1 and 2 (blu
mhlblFlPIh @f Mg indueed By &S V2BO5geqapddifseisesdl tRsel coRtrbit %%V -DCs added

to the?t%g ?éggr 5% O'Snglglsf)‘f‘ﬂls@/le 1961 18ﬁib93{hggfl(%@éépgﬁ%§gg%sa)8nse in the

Wher eas u expose
lowerefveBctfigutd G, eblda [penek. Erecnelind)i ne?)lrthénmtcee eRSVF[QCsl retained their
RSV i nfected DCs coul bl ock.an MR bet
SUppressEg| JaRaqi oAt Rast F@% defyidsriaxatign Eepist homD)Ctie W@nacologlcaﬂy

generhtBOtRELEARC YRS, Qﬁyﬁﬂ%ﬁﬁn@%‘ﬁﬁ @éxhﬂfw%%%ﬁ%&te@ﬁ@s were able

was not ~due to cafry over of RSV in the culture
to inhgystlbmeadtions én trhes, gedibeironhibitory dapawtyi wap fanteisbthey thay of RSV-DCs

(ﬁgurite Hﬁl) ﬁ%}v fr%ﬁs\lé g)gféga{rg w%ggo%{t@bteﬁgglel‘(rsged%q? %\fl %‘e}f;ﬂ}rg(? by suppression of

allorch@VecRédpbRsOf MR i nduced by RSV-DCs required direct
cell to cell contact as RSV-DCs added to the top

RSV B@W@sﬁqayoéf uﬁ éhéﬁm ansyel! stud‘ijéscqegéﬁbeﬂri&'em nic§Cs as expressing

ollfer ponse i n the | ower mell figure
low 188}s bf ukee Icostenuiatorgme:émullesné))é%o Faunlt GBrSﬁWQe RS\Ia DOstrast, RSV-DCs

exprei)sgﬁcl %ﬁg@f Ef‘ﬁﬂta@ S):f&alzg(f ig{@me?f? ugﬁ‘u%é ?E}e_ e@ls o £D40 were consistently
highePBRIRALO(QUhERIFIYDCs whereas the level of CD83 was higher on Flu-DCs (figure
4A). These results indicate that the selective inhibition of mDC function observed after RSV
exposure is not due to a block in their ability to provide costimulation. To further understand the
effect of viral exposure on DCs, we analyzed the RNA transcript profiles of mDCs exposed to
either RSV or Flu for 16 hours (figure 4B). A striking feature of the RSV specific gene

expression profiling was the upregulation of molecules associated with inhibitory function.
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generated tol erogenic DCs, only VitD3 and VitD3

dexamet hasone differentiated DCs were able to inhibit
W@RM0o/148atti ons in trans, yet their inhibitoryPCHPS2902/§46482

was far |ess than that of RSV-DCs (figure 3D). Thus

RSV DCs are the nost potent 14l erogenic DCs as

nmeasured by suppression of alloreactive responses. RSV

TheseDiadlcduRp|faly idkoUiodhaindbiRgket,YIEM Eaidthinely Hhiioes receptors and down
descri bed tol erogenic DCs as expressing | ow | evel s of

streang ﬁr@n@dé@tmgnmpl@@@?g/ The! @b}hﬂé@/ ei@sﬂal spauepgeeppors AL34; Hel'5 and ILT,

have k%gg%g{)& wrﬁiyol%%erﬁff au e h[%%%6 tﬁ\é ?lég g%fnl\éll @Fg receptors,

LAIRi zgialeLAd)RQ RﬁNbiDCBCt dilﬁ”ﬂrdﬁhﬁlt-rcﬁﬁ% TheiBaS dohriliey eécepfor SLAMFI is

was higher_on Flu-DCs (figure 4A Jhe S
upreei IS il 81F P s SBaLe |G SCERITBIOC Bk 51 RO Spressor of
31
ok FESTRIEHL | S SUPASITI R SRmp B ORIho. sTaT3 s
a mednther ef dhel 0t mecepfof eggnabingy iwlalse eaqmvsmme 19meDGsarywgor many of its

anal yzed the RNA &r ri rofiles of ex . .
immu G pYERY PRV H IR BFY8e REUFE TR g8 rRoiy pe T P2 is a citcal
negati%k rﬂeﬁulﬁﬁ)r f sratnib®inffordty NG RBY 5P qint | &paQBiBn CXPEARSIIPIM containing

profrling was the upregulatlon of nol ecul es associ at ed
inhibifgry heqepws;)andohganﬁ& s isobscThensly qonflisned en thesurfaca0d mD@s 24 hours
after mexg?srahzez ﬁff%urr% As glu g{i%ﬁ}g ﬁnCIr%: ({e]e%mingt;]alltgél_% %Eé{]nf% F tcrcr)erasedfSl cxpression of
surface| P81 | Tidde@izatRRto?PD-LIL Thibitd M52 pastulctid® anchﬁl‘é&ra&@ &D4+ T-cell

associ ated W th.tol erogenic function in DCs26' 27 . The
tolerapem 1o gdinerigsnng r Eedparawess, cpgpgvmeghal PRIRD onrdenggitic pells has been

o PR Ao R GB hcss

expresssoeticels 219T(4(hnd$&@ﬁ§h affmity digppd 406G, diachyif akdsaenolecules is IL-10
gnal i ng, ative regul at or. of. Dg,iREJ ammat ory
inducHl P O ERIED I R9eanic dytiiee dnaganat or of I L- 10

receEtor signaling, whose activation is necessarg for

Autocigg I Lok0 iStféqliUfﬁﬁHfﬁbé‘ﬂ%TﬁB%Q iCQBVeETiRhe Fxpewne of §MEPE} y4 monocyte
derrvetthC? & tR%'\nzr{ ?!ﬁr%sﬁaggr%egﬂ 9%#%%8 Ef? SndutE uzndrﬁb gsplo{én%lﬁl Ly suppressive

negati ve regul ator ory signalin
factor@,xpfchﬁiﬁlgomFNfalrﬁra[TEFNJIhrﬂdbﬁa)rahalIﬂu—IEg . nl’ﬁ[(bwft\@[‘ ythese factors were not

receptors and |igands was subse uently co flr
CXProgsR 115 B ae 3 THBORRE (RSN CRGIrEAiBEAD). Rather, Flu was o

potenf inb G4 Bf N -al 6;3@41:%11%%8& ir-abedd ‘Flus é}%ﬁ‘)'séd 9@5‘ tretained powerful allo

I ncreased expression of surface PD T-cel
stimulagryp gapabilap (bgurPBO)! Furtieirinptesthe ad(ﬁtrpm oﬂtjmt;q fmtoam‘d) allo proliferation

assay Rt HPE S S NG BRy itTs AEae A FEAE T PL. but not Flu t
induc@@ﬁ-lb@ﬁlﬁs&gj@l gﬁgﬁ’e gty sb&gﬁ&?g%ré BAY 2d us to investigate whether it

producti on I nterestingly, exposur e i nduced
was ll‘ll‘f@éVeélxlprtb@ stleragertic senversiom ok iy i Blocking HLaIfOfﬁemnt(yr signaling (with
nd; HA h_of .t | e Ies IS
antrbodregat d%_1 A %I% I]Fe} gceé)%org urrrré]na% %1:1 boérrf]er%trocpe %S&;?.Y dr% not permit the

prohf@r@ird)n b gkl @Iﬂﬂ- BRI figuAsBphindl@).| Hohvérsbloekidj 1EA 0 receptor
for tol erogeni c conversion. Exposure of GVMCSF/ 1L-4
signalfgh duiye Vak PxRoguIDCET: BAREY irecoyet fs plis shesktorsfepraly of RSV-

exposEéP rrﬂf@ﬂ?r%u?e sB! Bﬁh‘%ﬁ 2?.fThQ§)et ROs3hdi¥ats YRR LESSHNEIL-10 production during

RSV mediated maturation of the mDC plays a critical role in tolerogenic conversion.
Furthermore these results indicate that once the mDC has been exposed to the virus, IL-10 is

dispensable for the RSV-DC allo-inhibitory effect.
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factors, including | FN-al pha, |FN-Ianbda and IL-29 40.
However, these factors were not expressed in primary
Wheovan493DCs i n response to RSV exposure (fi gurBCEHDS2009/046482
Rat her, Flu was a potent inducer of |FN-al pha,
| FN-1 anmbda and | L-29 and Fl ut®exposed DCs ret ai ned
powerful allo stinulatory capability (figure 4D).
RSV Eyidsbe DmriadiReT@ddi tthenbiity bhesainbast @iTRSVOex@bbte mDCs to inhibit
proliferation assays failed to suppress CD4+ T-cell
allogeagis£pdt onT(crll guioleferatipn triggeredypy mpveéPOSR@wDEmtle% g6 terepnsider that

they 1{11%(1:1{ Iﬂgﬁ t%el‘dli‘fgrehﬁ%%%c(?f %&ﬁlg{a)tné tI‘I %\ll/'lég t(ﬁ?aEt %Bglﬁcé taHggenleic CD4+ T-
cell wesesthemtot veldiredwitheithed cegesied, dlmmﬂ&VS:kmsedfmIDOC As regulatory T-

cells lﬁ\(?ei eglhcrlelﬁ(p_r:tle%ortqe ggg{tﬁ;) lgqn)stle &?r;) rattw\ém (gﬁ%aglg,l El odglegeslc 8D4+ T-cell
| I

populﬁ’tﬁcﬁ{s Igélg%ifevlﬁgéd CD?Pi&'ll&cde} tGJ@cte gél;“rséla{sea%gw& s'oatﬁgaffolle&}mg 5 days of

DC cdd@]/tamél Bexic kisA (]D_4+11}cc1¢3:®p1ted ifromi gmpowg fluor R§V exposed mDCs

cocul%wsmrsﬁ@?%“d@gﬁ%Mlﬁ?%%ﬁs%é%émﬁs% Flnse8Se iyl «a;500.000 lavled

CD4+Pan&lls2) AsTHRYh 'il? ur$ d, nelicey %eltﬂ?@f fidwt FEV "b@(pbie'dlﬁlDCs could
production duri ng nmedi at ed maturation of the

themsglvayénlabié runekpesed rmaPE indugest ellergeqtiion. cbnyentsisor - cells derived from

Fur esu ts 1 ndi.cat 0]
wnensied GO Ra R AT SO Oy hEHGR, st e B B SIS exposed D
are poté@t indueerRo¥rddGlatdrly O~ Cenlg! bitory effect. RSV exposed DCs

induce Tregs. The ability of a mnority of RSV-exposed

TheseSicd OnitAbiiRblac@bd 88 @\rsw %ﬂ;%cgf yTél& elvb Msial éofn@ruafoh@ Rvhich might
triggered by non-exposed nDCs, us to consider that

explainivelyy i glaptivadmowing ngspdinsefte R&M maitunms aﬁ lnr:@g:mnaﬂm Kepeat infections

occur tHrolpgla%lil,t an 111[%[1 aléazl eldﬁeﬁhllg;)?ﬁrgtellfsne )%Ib ggtlocp, lblqciéve &Y Cl‘:ag{}lctlon during

naturdXpRe&ch. RE&Ee RSV rig@uliat esiltd Geld §eviéﬁb\/ gefbeeth BPAnti®sh presenting
o have limt eg\ﬁ)r oliferative capacity, all oEenel c

t
capabity) of trlogd AP (5o A G is@lated\iFane Fhediity jof ec e ipmnyarg Hkewige unable to mount

o ! ] | o
o o PR 0t ! Q818 B supresion
obserswlrih @dti¢ntomay be xpasadt offd dircet cfRSYoERBVsOD GRCs

cocul tures were thus added to MR consisting of 1,250

The sbaRXPASsIAONDUS 08 NEriSOP HR0 tHead eludits Gat ROelihdiceABCs to develop
shown in figqure 6, T-cells derived from RSV exposed

poweHECl@raganic fshgel viadeqdaipmptkablyelepo RSy -RBe drpdapae of inhibiting
alloplr’S1 1%692{“[1%% g§p9)ﬂsa,§| i t,%%‘;]t fn %&r&ggﬁ? kﬂlg\g ﬁ%sglsfg hfutlé)éu%{%rlys/ more potent than

prev1c&1fsfyedéscﬁf)¢(g lphﬁ‘nﬁlﬁoloifwﬁy RRSWeracgowbtoddoik deeiripiot @ik, The ability of

nduc uI atory T-cells. These stu
RSV- ?Wé?(ﬁ @hto S\ flmb&ceyﬁ 8PHS (Rt RS ?Prég?ﬁem $ YhBropagating

i
s B D o Je B ells which
have tmeo expdshed cuBRYHD Capar indibiti aflloedacsodsi feefoirmed with rlQO,,OO%\bells.
i nfection bl ocks APC function during natural
Thougnd @dédd vaimictyAsihleibiRSY rectpaet hndligamdy hﬁe&plrd’guihtﬁEMGRSV mechanism of
defect in allaq antigen pre enting capability of
tolerogpig Dseppiesdpmateding ghdetiecds i the Biccsipetari 9931

inhibitdrlf G¥i1EF o AR EclisOp@PHYALs a direct role of soluble inhibitory factors, such as IL-

10 or IFN-lambda, in this suppression. RSV mediated induction of tolerogenic DCs may explain

el? contact, and

the inefficient generation of RSV specific immunity. RSV induces tolerogenic DCs by skewing

DC maturation through a mechanism which requires autocrine IL-10. These DCs are then
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an alloproliferative response. Qur in vitro studies
denonstrate that the i nmune suppression observed in
wW@2a00a#m387 may be the result of a direct effectPCF/URDI/046482
on DCs. The second mai n conclusion derived fromthese
studies is that RSV i nduces ICs to devel op powerf ul
tol erogeni c function. |Indeed, remarkably few RSV-DCs
capab®y 6f Gdpaptie dffciorfhtdin sM@galatodp CWI4-f BrRLE. VENiS EFRIIE @cchanism of
) in trans. In our hands this suppressive function is
IMMUA ﬁ@vgm@mastlmahc%pg@pwlx,o%B§ ryaseige design but also in the treatment of

hyper PRI O Ry SEPRELFE AR S PR SR

. requl ry T-cell.s points to a.rqal.e for.these cells.in .
It 1s CBI}tglalgglg% t%lat el OHEIID%I‘IR tdzsrci}ssga érh %15 sqeﬁléié:gp ’n can 1th)lernented with
respedfS\r 6% hﬁﬂﬁﬁ?'k\'{@snea%’%g,y of exntpb3h &f aié | mvktionh ddveice versa.

been exposed to RSV- ~can inhibit alloreactions )
Furthgyejore cpmgositions afdle moentioncan bs usehiguyghicse wicthedy af thedgvention.

of inhibitory receptors and |igands are upregul ated by
It wilRdD¢ nedshsiodd thasf para¢udsrogmbddmeassdgspinlesis hengir ereaslmevn by way of

: undef i ned. The necessity. for.cell, to.cell .contact,.and .

s R0 ABFHREDS BF Ui paiof? o gl M mupVention can

be em{p(ﬂy@d@ﬁ vadusRinfold i tvathyutf REABNS fropd iR sadpd &f thd thvehtion. Those

) FN-1 anbda, in this suppression. RSV nedi ated )

skilled nguéhei ort ol t isregroeendtc bBCablemlp asgsrtainn usipg no more than routine
; i ci orat | ¢ \/ el N '

cxoer AR SRS AL Y RARL el I B such

equivilbiite dghroasideet anbs within thl s¢opg oif tHes ingiitadr dnideard tovkeed by the claims.
These DCs are thencapable of driving the

All publithting b dhichMapplicAtRBY hathabyeddR4te JpeeBlchBon dliigdicative of the level
effecti ve nechani sm of i mune subversi on has

of skijlrgfithesstskdled indhe aity whichRbs nzetionepaiiedisgrilbpubligasens and patent

appliclaﬂ?ﬁsh gret fl&glthnﬁl%s %Eat&y %?rfeké%%etod{h%ogaq&’ ? tt%ﬁ'tc Qs 3F each individual
aut o-i muné di sease and’organ transplant. i s

publicacioh efphi@heghplidaionavys epdoiitalieahd didiidssBdindivatedits be incorporated
specification can be inplenented with respect to any

by refgroieod, kit, reagent, or conposition of the invention,
and vice versa. Furthernore, conpositions of the o ,

The upp9€ Hid wardca dye‘ans ediengised i evgupasionowish gic tere “comprising” in the

claim$ %(9 ot N eéi%cé%oln! Qe nﬁegge‘roﬁé,o%%t 'ithigtals%aé’othlsﬁ%&fa [vith the meaning of
eibodi ments deScri Bed "hér ei®nare Shown by WAy of’

“one bt Mded, ¥ ahti lenst e, noid ‘@seldrmémtithoansn®©?® The ukhvLeic ©fin “or” in the
The principal features of this invention can

b

: ] b :
claimg ppsg d Moy @GS URRBOtPRERYSIdiceisd e Teepi eltergetiie gnly or the
altern&tﬁ\fes SEO Hﬁm&fllgt &%lds{%,egﬁlm%gh HDAREI0SE s ﬁgor{sna bR that refers to
w | e, or be a nmor e

recogni to ascertain using no
only difeantivesdridrianéopérThrenglaiut tis appliceticn sheetqum Vaboauit & usad to indicate

t he specjfic procedures described herein. Suc .
that a gglyp @Qﬁ%ﬁ#ﬁ él}ealfléereamﬂag?% A frar edarisetthe ngﬂt?aéoea% employed to
deterrhitb $hd VRN b 812 V@RS BaCYE! SHofYtht RRIAG lsahiB&s. Al l

publ i cations and patent applications néentioned in the

s wREHIY SRR AMRFD! b b A BRSNS (Bl i bim F comprismg
such petdoaipnse” Ahd “@mipprisesit)) Unsimidapdbeyn forappf hoahg,onsh as €have” and

w sherein jngo rated. by referepce to the sa extent as .
has”).¢ laaieﬂmgnq{agg oA dfmé ?€ él_%‘il‘&ﬂn%r SWdt éht BB atTbn clude”) or
“contfiingS P& Ilﬁ}ﬁ fdrhy o PBShtAiRRLY bcthadd FoohPehse a8 dchRali®) are inclusive or

I ncor por at € N '
open-ended and do not exclude additional, unrecited elements or method steps.

The term “or combinations thereof” as used herein refers to all permutations and combinations

of the listed items preceding the term. For example, “A, B, C, or combinations thercof” is
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by reference. The use of the word "a" or "an" when
used in conjunction with the term "conprising"” in the

W@ k@oe93gnd/ or the specification may mean " onePCT/B81009/046482
is also consistent wth the neaning of "one or nore,”
"at | east one," and "one or Hbre than one." The use of
the term"or" in the clains is used to nean "and/or"

intendeB lt@ e LRdeRk bt o dMAl Batead B, a0, H@lor tAB @ dndrinatde BSmportant in a
only or the al ternatjves are nutuallé excl usj ve

particalet KoRigH. ehe BhsGhoSH: CRApBEA: AGB dBAGHioF (GHB 1 fantinuing with this
exarm%lg,lf %pgeg%)]&i 1851&1& dairte %E&%{ﬂaﬁﬁlﬁ‘s %gg%otn?ﬁlq /g&{]egtg -E?%lg :6% 5&% %tern or term,
such 4shBB, AAPQIMB iB’Bﬂ wdes BaEC G, nhBBAMNA VAA BABR)rindfsodbrtbr The skilled

. for t devi ce, the t hod. bei ng. enpl oyed .t o deternm ne
artisag Wéﬂ\}laﬁerétan% it pupigadlBi TRk Mmoo uEmhsh @9 {tp@s or terms in any

combﬁltaH&Y ﬁ}@@i St%ﬁms g)ldfe%gfrbﬂl thtsniSpeci fication and
cl al conprising” (and any form of

All oﬁﬁ%&&é&ﬁ%mgﬁa}&r etho%g"&g Lo§§(|1 %Ig?aglargﬁ‘%rﬁa%gélﬁ E%\l/ éﬁ: maa%%l and executed

Wlthouthﬁtﬁiu): expembmdmmgm ligadf ali]g/plfe@lfnﬂdﬂ)s‘cldsntbl uVMhlﬂg the U@hposmons and
"includes! "include") or contalnlng (an

methqdéﬂfntalfs iggian aﬁ@ beg, éﬁscgf@e o HRrEs R prafeged @&W&}%@WS it will be
apparé}ggo'tﬂ&ée KA1 tlf%pﬁ{‘ﬂ{%[‘ J&Garfnd g 9@&]%@?%9' tH dcﬁe 001]*;]18051t10ns and/or

| ona unreci ted el enents or step
methade ramd "o rthe stn’ps natn dresseherceaff sepsusetie hmtbodwdcseﬁb@ct h¢rein without
erut ati ons aqd onbi na {ons of. the H

deparfipe, BB e PhiPhcw

it
smular gn;bstltutes and

rSCARS hg 1nve&tlo% Aé
modlm%hﬁeﬁﬁa%% td NRLESkilks intirnGestet Rembg Iw de vathih eﬁtsgpmt scope and
one of C, AB, AC, BC, or ABC, and if order is

concephgiche amentmm 23 q@ﬁncd buithsrappeniedxtaimal so BA, CA, CB,
CBA, BCA, ACB, BAC, or CAB. Continuing with this

REFfﬂﬁ}?f@E% expressly included are conbinations that
contain repeats of one or nore item or tern1 such as

e N T I —

virus try§tioss, |r¢’1nfe|dﬁ61ﬁ; drl ifnddityl A @espebvd) m&ﬁdlﬁﬁl dtidBNB ydlng children.
nation, unl ess otherw se apparent

N7EngkéHMFﬁe“@o%ﬂe§§4(¢W?)of t he conpositions and/ or

met hods di scl osed and cl ai med herein can be nade and
2. eXevbhoad!l.Gi. tﬁgcktomﬁ&eche%éeﬂ Reft Htanong, Dan iC@mtrltoﬁlonr@ influenza

and ré) %?tﬁ)%; sqg 3 ]? 1lflu£§etﬁ)av ern%lgm gaésgeg“ beﬂ enza 1kérjl nﬁjneg% an gbc’servatlonal

yudygug&@mfﬁdlembquqgomg it will be apparent to t hose of
skill in the art that variations may be applied to the

3. COHRESBLi angshang/, OLorf%CIE)d& 88thab8 K 0e 1BiBRASHO%o IAAdt B8quency of
sequence of sfteps of the nethod described herein

reinfegfiethwith resppatotyi ngcmaé mruhd. bdentdpis, 1683p093-0980P%9 kb ope
of the invention. Al such simlar substitutes and
4. mbBIlfG.Bat iLong,Calfnpa& efthrmtabeltn€'s eRedpidatoeyl symcytvd &irtis améections in

.de to b e spiril, .scope ncept of
prevignl Teabbnp et BET B! ot 3o AEraHCef i e
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1. SA37cH84 GolidR%g infthundMBldncd - uBnF ynt?ée)g%fres%nﬁng cells comprising;

Tol erance, not immunity, crucial ends on IL-2

S B e RS Al o

syncypelniipi€R§V) brnpariohs thRewof silfidientlid 9afe62h¢ 2008 .p&séqhth‘@ cells; and
1. A nmethod for inducing i mune tol erance using
apbitg@mhgll®$e DN @r b6thl D4 onmsﬂssdnag:m'*nr eeltsiwigh the RSV-infected
i solated antigen presenting cells with an effective

antigCRREASRLRE Cer“és‘ﬁh?rﬁlﬁldhﬁ;/ ngln, 8 291 Beth 994(ap;§\¢)D$)+r T cells are rendered
tolero%&ﬁ& hORSa &S ?%trt?‘ﬂ%glnﬁk&f]lteuﬁ K{J}f(e:%ﬁfo nt he antigen

resentlng ce cont act | CD8+ or both
f :
2. C%e éneert]hogiroefzté d e]lrf véw Z rllgeér{‘.e(il %ﬁlgég% cst eCteﬁ? are peripheral
blood MdronGEMaraskalls, (ﬁ%ﬂatﬁe dethdrﬁlc&feﬂs,rrﬁa’ldt%rd%ddtﬁt@ &lie @€Nhggcdisans cells.
measured in vitro by a mixed | eukocyte reaction. 2.
3. Thae mRukRbRlais! la‘vJHelgeln fﬂ@q{Wﬂle&@d rch 'ib?e%@ﬁtﬁ% cells are
antigen presentlng cells are periphera
tolerogeme Actagaof d dl tod /1 00raierageaicdatiden prles;en@eg |cslls toelt enlle.
dendritic cells or Langerhans cells. 3. The nethod of
4. clTae methodwHetainn , wherdRBitei R \ecifedcdntllsgenfiprdesantto ngntacting with
h Tc%lls are tolerogenic at a ratio of 1:1 to 1:100
the er ogeni ¢ anti gen presenting cells to T cells. 4.
The net hod of claim1, wherein the RSV-infected cel i
5. al@emethad qficlaim 1y yhetsin HeB NG indeeted ﬁrﬁtgeﬁr pesppiang eslls ?WeCDSO
CcDse™®t ppd o o) pifsky wherei n the RSV-infected antigen
presentlng/cells are CD80hl gh, CD86hl gh, CD40hl gh and
ngg!n? od60f -lrahﬁ 1”@}11'310@% 81f \?an{Peélte }M’[? eﬁ Peé@&% ceHs are CD80Q™"
ed ant i gen présenting ce 5ré
CD86€E§86D|4ghgh a@m3§ﬁ \aineh dobgAtavio P anfectahgaienl pfe@etﬂ:inlg cells.
i nfected antigen presenting cells. 7. The nethod of
7. ClTék MethodWTRIAinN wﬁreﬁﬁbﬁelﬁs‘\wﬁfs&e@aﬁﬁ%&ﬁ@r@éﬁﬁﬁgﬁeﬂm ¢hduce the
cells induce the proliferation of regulatory T-cell
prolifgatiqief iegtlaoey dfceds.ai m 1, wherein the RSV-infected
antigen presenting cells secrete IL-10 and have
8. i lbr ewthed axinimsls wderavthe REN-idatted artigeh gessemtiresets sengete 1L-10
and haveI 1Lgreasfed %!(I%SES%H 6ve?%tréated antigen presenting cells of SIGLEC-1, PDL-1,

ILT-4, HLA-G, SLAM and LAIR.

9. The method of claim 1, wherein the RSV-infected antigen presenting cells have an
increase in gene expression, when compared to untreated antigen presenting cells, of 1L-10,

LAIR2, SOCS2, PTPN2, ILT-6, AQP9, PTX3 and SLAMFI.
10. A method for making tolerizing dendritic cells comprising;

infecting dendritic cells with effective amount of respiratory syncytial virus to develop
IL-10 dependent tolerogenic immune function, wherein respiratory syncytial virus increased the

dendritic cells’ ability to tolerize allogeneic CD4+ T-cells, cause suppressor T-cell proliferation,
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ILT-4, HLA-G SLAM and LAIR 9. The nethod of claim1l
wherein the RSV-infected antigen presenting cells have
W@eoovnessease i n gene expressi on, when conpar edP@DUS2009/046482
untreated antigen presenting cells, of IL-10, LAIR2,
SOCS2, PTPN2, ILT-6, AQP9, PIX3 and SLAWVF1. 10. A
nmet hod for making tolerizing dendritic cells
secret6 ODA0Iaft RYprebyThBIGItbRIMEIREEEd PDL- 1C @l T3 aMdtHL £1d 861 WHercin the

infectiaautonirin calo oy GRERL CHREHL | bVl o {2, dever op 1110

respiratory syncytial virus increased the dendritic
11, cdhf siethaisi dficiaymt 1§, Wbb@m the idlibibge néilenddbg aeﬂS’ @bilitg to activate

allogegﬁlgsde:‘b p " eggl‘f?e%ﬁlrrgﬁ-r % gl-t lrcggtla{;tetge \%’!ﬁo? d[en?hicl{_ Cc lsah;jI O
C&@A_ haﬂ gorvmégge%rr E%sgqlé Qt%ﬁhr@}[ﬂ%gh{ug dél%l%%eil% ?Ill L}-E}éb] ect comprising;

met hod of claim 10, wherein the |nh|b|t|on of
déHestingigolpted dendritigigelly wifth effogiiciapauat af neagwémml virus to

devel&c[peﬁ[e-gd.) d%lgegH)é&{t?glteﬁg dII'llF L Qnagb kun%ﬂ&ﬂ &Wﬁergﬁtr o%?%ukttldl%lrus

or suppressi’ng antl
inhibiothediendhitid ¢otls caility to actwawdjlogemelc Ot Ecasig; indnf ectivan- cell

i sol at ed dendri cells mnth ffectlve a
regulatery SEYPRP Yy OESIR i"yﬁpérld FriGes iphi H%Wé%‘ﬁc‘ll?_ rﬁ?ﬁ de Efféﬁ feppd HLA-G

when tQh@SRQEN o h pHMGE. function, wherein respiratory
syncytial virus inhibit the dendritic cells' ability

13. ¢ qh@ﬁe‘tﬁ’o%ltcﬁk cﬂnlno@eufﬁbr%m%-fnh-{&ﬁgh Io?dﬂfillll?i%%gllsn F¥fity to activate
d express

T-ce lI'at ory’ response, secret
allogemnimﬂtﬂ)ﬁo?ﬂpeﬁmécgnmls edl-Rkell contdTbedweamndentdrific Gelhen
reintroduced into a patient. 13. The nethod of claim
14, 1A toM@g’dﬁidtidnhﬁti& Bdli Rirhprvngodn Welagdidehdritgeddlls thaabi CD8Y ",
1,9 actiyvate allogeneic CD4+ T-cell requires
CD86c LCDEQ capd CA¥3t act between dendritic cells. 14. A
tol erogenic dendritic cell conprising an isolated
15. dénf@tarcogecmoc@nﬂstw pelt made @DBGHNhd @a%tlgg]per@@mh b@l@d
|c dendritic.c

mono?lhcqeafrr:g?lg \g}% ctlvtao sgru% rﬁ:g}lrﬁtorglsgn%ma Y}lnhg LPC nglét% s thereof

sufficfeat doSreiddréd @D4éfdlﬁgﬁ dr\b@tlﬁﬂDUﬁﬂ" cofls @nd €EBRI TaEWY thlerogenic as
S ncytlal virus or portions thereof sufficient to

measurh i bypmixettmkogpite BeckoTmdm ereia e degticopls trat is CDROM,

m@IE oher ogepisewas measured in vitro by a mxed
D86 %@bte react?on and mhereln the dendritic cells

A%F%%CEB ol TR S B o o5 B Pby Sontacting the

T cells WRIHREIchBSHO 6 Ehathias st ﬂl‘fédtd‘dﬂwitlh@n dmeedtloF AW IWN oﬁportlon thereof
dendritic cell that has been infected mngq an

sufficist t@ tRegerdhe piface srpressaneaifat iastraneiod D00 ED@éer Ehe0"™ and

CD83surface expression of at |east one of CD80hl gh,
CO86hl gh, CD40hl gh and CD83l OW

17. A method of inducing anergic T helper cells which comprises:

incubating isolated antigen presenting cells (APC) with an amount of RSV sufficient to
infect the antigen presenting cell and trigger the surface expression of at least one of the

following cell surface markers CD80™" CD86"" CD40"e" and CD83""; and

contacting the RSV-infected antigen presenting cells with T cells under conditions that

tolerize the T cells as measured in vitro in a mixed lymphocyte reaction.

18. A method of producing an isolated tolerogenic dendritic cell comprising;:
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17. A nmethod of inducing anergic T hel per cells which

conprises: incubating isolated antigen presenting
WwW@2000a40BAPC) with an anmobunt of RSV sufficient POI/US000046482

the antigen presenting cell and trigger the surface

expression of at |east one of3 the follow ng cell

surface markers CD80hl gh, CD86hl gh, CD40hl gh and

incub&HE2he Woladdticd c@@rtiacdli with ah @mBoM-d M peiatly syHcl 88NV irus sufficient to
presenting cells with T cells under conditions that

mfecttﬂeﬁ dqnidgigic celburdes epnditions thetdggewdhg ¢elhsurfaee ¢prepsign teifollowing
high tighOA, fPighed of produci ng an
Cdl&h%ﬁp te Fggggeh¢c %§i8€§tlc§cell
the iso ndr )
a%nig 9%?1% 6@%&?%%@ Y Hban%mag an OFt Csonlc,puﬂng ?Oé%th% gemgemc
dendritféfo%ﬂﬁ pltenﬁ)uglcynﬂﬂebﬁed evithek$V lelﬁ@| ﬁéiwﬁg)ﬂﬁl fbll@xﬂﬁlﬁtcbﬁtkurface CD80"e",
owi ng cel

e Surface expression the fo

CD86s‘%i‘sgg>éeh‘%@e mn;m ¥ cD86hl gh, CD40hI gh and CD83I ow 19. A

kit for enhancing tolerogenicity in a manmal i an host
20.  cdnpethei nfgérenitigedotendgenisgatigen presmiting icell GAPCscomprising:

previously infected with RSV and having the foll ow ng
infectﬁgl the ARCHartle ailCDBOIM t @i resGBGH gmcytED4dnt giffiardt tChB3ttahe dendritic

. A nmethod of generating a tol erogenic antigen
CdlaB esenting cel | (APC) conprising: infecting the APC
an amount of respiratory sync§gL§I vir E§ high low

causnwhﬁ folosyipg £l Mfaé%maflf% cyRipehian ¢ D3¢ el | CD¥hd » (Y ngpnd CDS3

e e e

resent cell (APC A
m%[ t%gg rf‘orctfera{e}a% | naut lm%ul}l s% 1en %I éeasa)élalll I%ubéect comprising

admuﬁﬁéﬂﬁﬁé toahe fdRin@ditn s@@ﬁ&l&él&ﬂd@@m@dﬁh@nﬁﬁ@@fehﬁ@g td)l (ATEC), wherein the
manmmal i an. subj ect tol erogeni ¢ antigen presenting cel

toleroggpeylendipisrcallnpiciously iefeeiged il Rfhand havdng thejfellowing cell surface

CDROPEeY bgﬁﬁhaggﬁ@mgﬁfcygﬁﬁ.@gﬁlﬂ%ﬂ@%@‘fo@% H{%ré‘éﬁékﬁgwnt effective

to redacxdort dhieninat ks at@madnicnissterado prevaim ismeantenet be adcurrence.
to reduce or elimnate the autoi nmune di sease or to

22, PMT@yefdthddid cRERUWTT @MERIMDhe hEOUHMANE Biscad is ThREin@padent diabetes
of claim 21, wherei n the autoi mrune di sease is

mellitps, gppliiple é@lﬁ@q@e@ﬁtomram scphalamyaligis, rﬁgmrpqttmdearthrltls autoimmune

arthrltzs? Itnﬁ{ Igt?lérg? ggam > ﬁgls 1?&%%%‘31? t%%éﬂlltnb 's th %'rﬂlary

nyasthenia gravis
myxotduepia) tiirdtosicosiy,getrition ztnaSmleastblnmhﬁJe strdphyd gusthtts; Addlson S

pri mary mnmyxoedens, thyrot I COS perni c S anaem
dlseasauwrs HECHPRAY RN @a@?rﬂft ngewiﬂii%ﬁess %Oé%%%%gs Syn%rome
pempﬁ%ﬁ%%lgér?s @ﬂgﬂgst u SO?BLI@ sﬂlrﬂéﬁﬁéticl d Yhalﬂﬂév lcb€enic nveitis,

e's synhdro enphi gus vufgarrs,
autoupmnpdnh@maﬂythomaﬁmaﬂs idorsyinp ddulcepdnga, pphtamabiliagy, cirrhosis, active chronic

heparfiay GRS §EORTbaRT G PRLT I o S OEqTPs RE e adetma, Wogener's
granuﬁ)%dt(\/s@s SOy AR G l0BRABkib,| @scofd MPLLEDHematdstis HOSARmic lupus

ul cerativeé colitis, S|ogren s syndrone, sclerodernm,
erythepgegesyer ' s

23. A method for modulating the immune response to an antigen, comprising administering
to a patient in need of such treatment an isolated tolerizing antigen-presenting cell for a time and
under conditions sufficient to modulate the immune response, wherein the antigen-specific
antigen-presenting cell is produced by contacting the antigen-presenting cell with RSV for a

time and under conditions sufficient for the antigen-presenting cell to become a tolerizing to T



granul omat osi s, poly/dermatonyositis, discoid |upus

eryt hemat osus or system c |upus erythematosus. 23. A
woreioboe3dpor nodul ati ng the i nmune response t o BEI/US2009/046482

antigen, conprising admnistering to a patient in need

of such treatnent an isol atethtol erizing

antigen-presenting cell for a time and under

cells, mefdem ihe m&eﬁz{ﬁg bt @Rt préRn i ed1 Bk %hirﬁ&ehi@@ﬂy%xﬁ)ﬁe%ﬁﬁ?% following
wherein the anf.i gen- q&§C|f resentin

[ nt i
cell syréacp sk B Conbae T AgDARE" aart ¢ BEAT pﬁé‘éé’ﬁ?l’eﬁgthééq’lpﬂzmg
r [

antige é)tr&eﬁgdée?l 18 Zor%gtlo eméelﬁf fﬁﬁg%?l%ofaq Ldo‘%gfreéégl ﬁ%%{]ﬁzriesneéltlng cells
to T ctlds. Tcel | s, mhereln t he toler|2|ng anti gen-presenting

cell is characterized by expressing the follow ng cel

surface markers CD80hl gh, CD86hl gh, CD40hl gh and

CD83l ow, and wherein the tolerizing antigen presenting

cell is tolerogenic at a ratio of 1:5 to 1:100

tolerizing antigen presenting cells to T cells.



