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Summary of the Invention

The invention provides methods and compositions for modulating TLR-mediated

immune responses including inhibiting some responses, potentiating other responses, or some
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substituted guanine ribonucleosides, 7-methyl-8-oxoguanosine, 8-aminoguanosine, 8-
hydroxy-2’-deoxyguanosine, 7-deaza-8-substituted guanosine, and 8-hydroxyguanosine. In
some embodiments, the C8-substituted guanosine is loxoribine, immunosine, or 7-deaza
guanosine.
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TLR8-mediated immune response.

In one embodiment, the composition further comprises an antigen and/or the method
further comprises administering an antigen to the subject.

In one embodiment, the subject has an infection. In another embodiment, the subject
has cancer. In yet another embodiment, the subject has allergy or asthma.

The composition may be a pharmaceutical preparation further comprising a

pharmaceutically acceptable carrier.
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P 368 &s%egt]: the invention provides a use of the TLR ligand and adaptor
oligonucleotide combination, as described above, for the preparation of a medicament for
treating asthma in a subject.

In one aspect, the invention provides a composition useful for the treatment of asthma
that includes the TLR ligand and adaptor oligonucleotide combination, as described above,
and an asthma medicament.

In other aspects, the invention provides screening methods for identifying TLR7/8

ligands and adaptor oligonucleotides. Thus, in one aspect, the invention provides a method



t he adaptor oligonucleotide. The increased stinulation
is preferably an increase over a non zero stinulation

wo eooalo38720 t he absence of the adaptor ol i gonucl POT/US®N6/037987
I'n another aspect, the invention provides a method for
identifying a TLR7 ligand conprising contacting a

. - n ell and a TLR8-expressing cell with a
for ieaBFiFE BT il Somp At foniaiime bt exasssine aelapitios et igand
in the biegaeahe abicdes o PRChdIBRE Uk st cBbiAY LAj | t ;

TLR7- expressi ng %el I dggd thg_e TERS-Igfﬁg%?%ugEggPﬁu}aﬁmn of the
TLRE=xprsssae el miesnoass to|theytesidigand imtheppressasecamdabstnce of the adaptor

. ce 0 tor, qld nucl.eotide. .A TLR7.11i gand
o HEBIAE, o 1L AR QL LR SR sl it BB o
the alligRdr didonadsotidy. d&ic|in@éla‘ie@ﬁiﬁﬂﬁﬁ&@ﬁ%ﬁeﬁfaibw’%ﬁ%lﬁ%ﬁ‘sei o¥er a non-
0 e

he TLR8- expressing cell in the presence

t
zero gimplagen ivelis the thesngecnd theradapion ohgersteotidé. mul at i on, i n

t hy i . i.ncrease.over. .a z .
| PhPRRe e, SRR EDNSHLG00 SHEPRR 4808 £ e
compisigpronticting b (& R 7+ expadssing €&l asPe TURSLAPrdsEMEBEI Rith a test ligand
vi des (g net hod. for, i dentifyi nhg an adapt or

in th‘g{”i%@%ﬁﬁ an gl?s!ea%e Wp@pﬁ@i@@ﬁ@lﬁ@t@d@l gn(bm.easuring _stimulation of the
TLRFlekBreSotkY &3544AGnE ?LkS%b&sQn{%@fgfg ar%-%pgrgsé IR0 lpga}lg fh the

presence and absence of "a te
presegre gashahstrastaf dles adaptdr nigeuiclentjides t A MR ligind of idbitefied by a

- EXQr.essi in response to.the TLR7 ligand in
decr%%%sﬁfré@aé[hogéngge fﬁgﬁte Ss d gpiingrased sypplgton me TLRS-
exprdséivigleeldin tht pfeskb@iel oF %Mp@?oﬁ@iﬂ%ﬁfe@gdé ol’ﬁep cte ﬂlgfifn.lﬂlﬁtion, in

. the absence of the test oligonucleoti de, e lev
this aspget, g Bk ebly en dreseape Ryer|a zgemslinavlatiothievelrie Serbserct of the adaptor
I i gonucl eotide, and/or in the presence of the
Olgo%ﬁ%%mﬁegand and a known adaptor oligonucl eotide. An
adaphothenispgetnihe w@hiicle piosides| & RidiKdder Rénti R LASREptor

i stinul ation of the TLR8-expressing cell in’its
oligopyeleqiide comprisygsantaciings TR §-exprassangmesd] witha bnewn TLR7 ligand in
the pREBRILAT Bsenl 9 €894 RNyl eoti de it sel

Pis not ’ rredsfegﬁr ng aa E%an%g%%gygg&?(%ﬁu%ﬁdemre aesélﬁlgﬁgtémk%ﬁéon of the
TLR$texmgessingantlibiy reshenseontiedlLREEgand inent progeace ahay ekt adkpr

. TLR7 .and.JLR8 |i nds and the adaptor oligonucl eoti des
oligogireayRSs The el oSBT ainuty o ormErl s oy aigh ppesense of the
test ofipshiRIEdaHE, TN feSel id AR abs&Rbe oPthe THTTS7 ﬁ%‘;ﬁﬁ 'ﬂ%&génké of the test

or or

can be cells that naturally express

oligopugleptigayangéor e thepresence efitee EhBT igendahd okt &lptor
. . i TLRY7.0or. TLR i | ati ] .b
o S AL Ty B T b B

TLRSlemprassingarl éi ftepiesericb s esthpdratididiiR@bitce MR bné btbé@hent,
as visualized

ﬁ%t}hnc eased gene _expressi onwée..g., . .

provi gt thep keptidetisellis pet mediatingsa TERP wpstiater] ingmttearesponse
AR R reamitarget of TLR7 or

(as TLR3), qf}ﬁ%:lfggglggg agg;a‘o’ﬁ“%%%?&?&(%yt oki ne) expression,

pribe J3 R 7TomdFLR Lgaids and theadagtbeoliddeaclediiRs adbélait diehose
enbodj nents_of. the invention will be

reciteg?g Gl2 ag& 2 i : i
iPHUGETRE gRresisénd qrbadimentsr dlibg. T1ik7-or TEBScexppsing cells can

be celfd thhi IR MMRREss TLR7 or TLRS or they may be cells that are engineered to

express (e.g., ectopically) TLR7 or TLRS. Stimulation may be measured by signaling through

TLR7 or TLR8 and downstream effects thereof including but not limited to increased gene

expression (e.g., as visualized using a reporter construct that is conjugated to the promoter



FI Gs. 1A-1B show the sel ective enhancenent and

i nhibition of R-848-nediated activity on human TLR8
w@ra7/088R70 by ODN. FI G | A shows the inhibiti onPOf/URBEB37987

activity on human TLR7 by ORN 6056 (SEQ ID NO 3) and

1982 (SEQ ID NO 4) (for sequences see Tables 1 and

93 cells st TLR7 a - kB.
clem il AR FEp B e AL QL el 70 B SPE VB
expre%fl&fl%rdd&cﬂ&?oﬂeﬁ%ﬁﬂﬁeanﬁ%@l’ﬂé‘eence of indicated anounts
e ol i1 go(dT)17 homopol ymer CODN 6056, or the
het er opol ymer CDN 1982. Activity of R— 848 al one was
dat.a poi.nts
t (rallthﬁ eéﬁﬁpeﬁ{;?gﬁld(e Od%ntﬁ\l\@fr tg? glgﬁlé OéldWﬂHé & Jgspribed in greater

detailsfepp are one out of nore than two i ndependent
experinments. FIG |B shows the sequence-sel ective
enhancenent of R-848 activity on human TLR8 by an

ol i go(dT) 17 93 eI I pressing hTLR8
and a NF-kB-1 uci % tﬁéﬁ%%n t were

| ITIgGhatedBwhoR thdsdl@tist emlammm an®inh®bifdBof R-348anecdiated
absence or presence of 0.1, and 5 nmnM.o

activigy prybyrgan ThiRS gadd b&7MD&)|ﬁI@O% sheyys '{hﬁénﬁigi(teion of R-848 activity

on hm%‘ ﬁ;l?ﬁd‘y vvas% (c%‘%%t ed 1 2}]%%} 1e9r§e2ncgdt\iob iﬁg’d i421 gor sequinices see

Tabldsdcingr2). uH@KQABJ@aﬁsastpiﬂy ekrevsinge] RS agceah NiF-#B Iusifemsd rporter

ons R 0t 28 Gy eSS SHOUD 0 610 o
the ofgJ(@TRY h‘bﬁfogﬁfgrr%? el 6654, %r e Heb@oplt \Aﬁgeﬂ @DWP?SZ Activity of R-

oxor’l bi ne a deaza- guan03|ne n conbined with
848 adeneovdsgel(td TPI7. @Ndatamomtsewe@msamagpb@aw gndmgl (/- SD) is

hTLR7, hTLR3 b
aisp I SaRl R amp s e or P oRar e REfatgeRb it . 18
showl BRI @ ch¥elsgBREnAhdebiehf ERa848 ativityionihulfih TIREby and
di spl ayed as fold stinulation above nedi um background.

ohgo(cﬁf)m Np BIER R upls éT@NYSCXés@&l@&hT% A RV duciferase reporter
constyl (Ngﬁet 1ﬁ&b\%etdr\vftﬁ]ﬁfc? 1'n{Q Hﬂtg%c R- e 1hQPfé)£BsQﬁ&eQr gPesEﬁL% of 0.1,

sence Oor presence o concentrati

1 and $1 ﬂM@ﬂtﬁ@@hg@(&TM%ﬁ;ﬂﬂﬁanDNesté; arthpbétgropolyBRNODN 1982.
1982. NF-kB activation is _given as fold |nduct|1c{>
Stlm%ts%omwczﬂmww loujaecn efopnce foymebyd rgkeround. Al data

rin PR G 40Dy AR BB v o

four Bdbpendent ekpezimadigence (filled circles) or presence

BT, S o bRe Rl Pt SR an O el LAY e orife and 7-
deazé(‘%ﬁzﬁlo?iﬁéa\yl% dothHikddRbitie &t 81 F%@P)WWOB‘I\? Haie. ﬁAOHEKQ% cells

t’hree experinents. A- 3B show t hat
stablg 6@ essirtg KT LR, hERRSrm GTEROGvaEicBbated wvithtineeasing :mm@s)f

loxofing SNFRE FBVALE Vi BPEU S BTt PR YRR Byigeg anc
d1sp1&£é'dl AM£510 sBmBlaivh 2B hbdits HabkrouRt) In®IG22BMIBKEI8 cells

3B) in the presence or_ absence of indicated
expressing SALRStwase incybataibnitbompeasmg amguats fjoxribine in the absence or

preselgllg% lég@% B%dé&&%o&nggﬁra‘ﬁggé: ﬁit tgg &glplgf)]olgrﬁele 6§N§0§6oorﬁéjhéfé%polymer

ODN 1982. NF-«B activation is given as fold induction above medium background. In FIG.

2C, increasing amounts of 7-deaza-guanosine (left panel) and inosine (right panel) were
assayed on hTLRS expressing HEK293 cells in the absence (filled circles) or presence (open
circles) of 5 uM ODN 6056 and NF-xB stimulation above medium background was



triplicate and nean ( SD) is displayed. Results shown
are fromone out of two independent experinents. FlGs.
wd2ed3sbow redi recti on of | oxoribine-induced PgT/OK2006037987
production by specific ODN. ,Human PBMC were incubated
with 1M | oxoribine in the dbsence or separ at e
presence of .increasing armuqts of _ CDN 60{? %_nd CDN
caloulptsdp Allsiptepoinis avre asiayes 1p iplisates PhoWh ar¢daip gpyone out of three
experd its of IFN-a (FIG 4A), IL-12p40 (FIG 4B), IFNg
4C) and TNF-a (FI G 4D) were neasured by ELI SA
VAlGe S A-8P shove tat ORI 6056 Bihibin AR matimed NiifveB dativatiandn

ST o G R AN I A S R
constﬁ@?ﬁ&?étiﬁélbﬁﬁd R6OBUGRIH 2.5 m“lgx‘%%ﬁnc%ﬁfﬂ% MP&YQP%%@CHI 8(EBIG. 3B)

oxori bine and ol i go(dT) Human F were
in theipnesehert erdibsdnct of ndiceted edneantratons oF O 086 b mulatian of NF-kB-

) . Intracell.ul ar staini S .,pberfar {1 .
ot PS5 20 e R R P g syt
triplicafd dnldqaé-a3+ SBlid Sispryel. RauReshoknt framesissduy ofMwidindependent

anti-CD 14 and anti-CD 19 antibodies. Cells were gated
experfmagnteD14- positive cells and percentage of

| Les 0/ B70- . - a- i tive. )

1RO o B PEROAAE 65t g ot
ODNd itaphamyPBMQrvese ifcabated withdwn by losorbiny irdihe abéente;or Sharate
s S B SRERLE o BERET 0P S

24h 14BOHIGHidtitst TN (iG] 82X hbpeo @, aB) IPNATOFGE. 48Nind TNF-o
6056. Human PBMC were i ncubated with indi cated anmounts
(FIG.dfD)| voore nichsuned nBLISZN. Vehies weprdsentimeganof didonong (wadM). The data

erf ormed usi.ng ant. -IJ[:N-t c ntibodies., Cells were
are 0 TR SEPTRCP IR RS QP ISP T bod: s Cel | s
WETTEs O -BH shew stFhfkitipe 5T hinM el mehSeyRegdabiodace Hl-It 3p40Nkd TNF-a
cells). Percentage of |FN-g-positive cells was . )
upon eapuiewishl launebing ad oizeidil WIDHi Hupse PR weye eshaigd with
. .. do I r | ;
indicfi®d o iSar RIMIERELOMRY | FRAGIEH: Satiffe (B0 06Tl e
anti-I0f 1 2pa870 PFIGE SWi) bhd GRINTOF-« (RIGK 5B agibodisst Colls fverenstained

simuigp R eain RHATISERE D B o0 oRicey CEUST R SSEAORRB 1+
pos1tf§"E gd‘l&ﬁﬂgﬁ?c’%ﬁmﬁ@ gglgle- %é@géj@- oPTRENL SosPiVeLERE Wk BAchRted

presence o ODN.” The  anount of |L-12p40
Resultmshoskemeamofithabe idnnerk &= SENDr HaGariGSBdisplay Sfprefatative flow

oI St b B AR o1
expIessi SRS Sshowtiftufation Bf hitlaen W 1816 hddgek (i8SYupon co-culture

_ E;;)l_ty) from human PBMC of two donors (gray_ and bl ack,
with texpshing ehé gligHERL 20PN HureabRBME werehnqubdicd atitindicated

combi.nat i.ons_ of XQL i b AFNT
s DS Lo SRR 08 TR it P B
antib8ditd CEBWEBEtaingt with dokir€D56 bid hrati-CBRpatibodes. Celkiware gated for

8A shows the effect on hTLR8-LUC- 293 cell s incubat ?d
CD5guppsiting GRE peggtive ¢eils (NK cells). Percentage of IFN-y-positive cells was

calculated and is displayed within the flow cytometry dot blots. Shown are two representative

donors out of five.
FIGs. 7A and 7B show influence of co-incubation of loxoribine with ODN on
cytokine production from isolated cell populations. In FIG. 7A, monocytes were isolated

from human PBMC (96% purity) using CD14 mAb and incubated with indicated amounts of



the presence of indicated amounts of ODN for 16h.
NF- kB stinul ati on was neasured by assaying |uciferase
w@edao7wsg790 NF- kB activity induced by 50 nM R- SEGI/EBN€037987
was set to 100% FIG 8B shgws hTLR8-LUC 293 cells
i ncubated with increasing concent rations of R-848 in
loxoéifi;yl?xrerlﬁ}f gjt% é:s%né)ef orabSMcObe ¢ b ALl ??lgllt\lf)gﬁ_r ]1%;?12) -y cfet(ermmed in

was neasur ed y assa

the sapdrhathnity by EEILQSA %tah@bl&&esﬂﬁwoﬂ' Y indRddubl @&uﬁif, @?@5} ariblack
us'n a conbi nation _of the TLR7 I;%.Cgfm“g

bars)g Sgn%@ﬁt 13- sgnﬁ%&eesmrgm%uh 78} PRedvapRrGERd (85%
: T
puit§) gnaﬁ{ﬁ@ AAENG 156 W8S (hy EREH BATDADAUS R BOC AR AL and

inculgaderbwith indicat@hconitRBatong nﬁ]oxmgmehﬁ omn ﬁ}lﬁa\m N0 was detected
hffect on TLE@ alln of 4\/\/0 di fferent RNAs, The .
in SR By I TR0V Shajiecdalifipiin s obf hres SR experiments.

a bPRP ‘89\ Qfov@ 14 6B oh h@ﬁR@aLIj—@ 99%51?%%8%@21' 5 ¢ §EQR-848 in

does not stinul ate one
the PS%QH@ Qﬂmdleﬁ\?é amgurg$ of GONRNALOlo NNR- lﬂﬁufﬁllﬁi&brswmbasug;d by

h r nce TLR7/8 i d...Fl hows t
assa3 e RS Ran G AEeF B ecRrsBBBY s R A Jpigas sefo 100,
FIG. (shaosmmms LU keNeihcuthtéd €RR hordddingiconfirBtichs UFRL848 in
and a TLR8 |igand (R- 8483 and a conpound that is not
the pgesepgRfd utMgﬁmdleewdo@DN of } 6h. FNExcB stsmulpsieyhwes mpasured by
mrunosi ne (A), two inmunosine
assa}@‘t% #%%ﬁ??r%ﬁ%n@r s (B and E:) ), that can be conjugated to
anFigdsi gmmdlmwm7 anBTLRY dighsilingdséigwddnybihBon@t the TLR7

specig b SOTHAT DR B ey BFR Froburg OPN60561 EIG 94 shows
I

RSSO 8 105 IR 8 MOl

combghationt oy EEROFigRalgys ( A), CL‘ 029 (B) and i nmunosi ne

d, poi nt t ' [.inker nd/ 0
o1 TS0 BE Mceeheg b o st B dTfesen RONAF 1 B B (U
(SEQID N 5) Bi@lat R TIREn Y SREAR bR TR B lighd arﬁe Iﬁf?{e& RA oligo
di scovery that certain oligonucleotides are ib

(SEQT% NQitls) dornes iimplets TiRRidens.esponses. As us ed

P RO TRIE L TN BRI B qrsnc o

TLR®M ligané. TLRs. For exanple, it is possible according to

the invention to chan e the TLR profile of particular
TURG {1 shenss hect Rraeds sk oE QIR 6036 on BERatigands (loxoribine,

: C r
immidsFRD S R DS F R 40T ina (40 2o 2 cgmppund that
is note T LRI7(8 lmgangdnhmlmm)t i des TLR I i gands knovvn to signal
t n ne TLR.denonstra signal in
L n R AT Shh e pRRCtuss B HRRRAS (At Y geRe
vanaﬁtsﬂﬂ@ﬁdnﬁkﬂs (B aﬁ@ﬂ?ﬂﬁ?&n Heltofifuighted 3021 S8EonGXRAM et al3P end or

t he esence of
internally (%) or the 5° end (C), and 6-amino-9-benzyl-2-butoxy-9H-purin-8-ol (D).

FIG. 14 shows the structure of an immunosine-oligonucleotide conjugate comprising a
linker.
'FIGs. 15A-C show the structures of R-848 (A), CL-029 (B) and immunosine (C), and

points at which linkers and/or oligonucleotides may be attached.



certain oligonucleotides the efficacy and potency of
TLR signaling is increased significantly. Thus, the
w0 poogfoss7em makes it possible to selectively i nb€biUB2006/037987
and/ or enhance signaling by;jany one of or by any
conbi nation of TLR7, TLR8, and TLRO. The invention is

prem sed in part on the observation that co-incubation
of the imdazommﬁaﬁiﬁ%ﬂw% mod (R-848),

' 1o} 28lds APhYOIRSRBVy ThdREedif ofib&hclotilid /8 dble to
Y)“}T?‘%Z‘}V%%S“"ﬁn honopol ymer élig%%’ucl eotide TODN 6056)
modulate TER seetlizted innintye mwspdRse8 458 wred TeR, gnadl Ierediated
di at ed

) 293 cells significantl whereas TLR7-

immg s efSE0 AT LG el AR YO8 SRt i T

examplBEit BYRRABIHB RIS YR ihPetlibh o ﬂﬁ.n%&\kHeCTLIb rdfil& 6f particular TLR
activates TLR7, and the oligo(dT) 17 ODN 6056 i nduced

ligandFlsieh thetlinghe tiresénga af certpin pligonyelgoiédrsdhese ligands\signal through a

con I ion, and, abolished JLR7- [ -S| [ . .
L e G L N
knowfi € ignalasroabis modd theh 66 TR demionstthiasipadling thdouph enly one TLR,
oligo(dT) 17 . 1L-12, TNF-aor IFN—,I(% were highly,
and is@emes@ncessch FRnaling iy amensesh Tnadll ap0tBerAxatplam g agence of
o g FAHE 8RS PR G B RGBS DA S
Thus,alié Diveis mskediepdssibie telstlettiviely inhibitcaldlor eylpmse bighalgg by any

actjvated from pl ' y_loxori bine alone, to
one ok BHREFLOMRMF0Y Oifm%ﬁ?gng@n ﬁhRéDN and i ndi cat es
t Ao ;FRRAGY {E5tefiel M pAX O BRDbEHIAIINAR colihEdbatid6S the

invention is therefore useful for nodulating a ran%e
imidazbquinolinealerizgiporResiuimheé (R-8¢@awhinh Hyritsglfapdrdtes koth TLR7 and

nmhodi nent | seful.in inhibiti gnal.j ( )
TR el B brrieroiaty g lsblie (S b By of »
848 APLTIFO a3t dritssia BIBK20d well@eiiB¥htly] ghedehsTOLR 2hekdidied signaling was
associ ated TLR8-nedi ated | nmune response). |n anot her

abolishsd c Sirnidarbiy thsorombinationtod the gpenesinanglasye duwripgie, which by itself

. i.n io i . udi .qj i .
s BRI DGHUTR, SIRPORETRIIc o LBkt
sequdﬁ.@_@@ﬂéétﬁlg f@shi%ﬂ) end albc_hl'rsh?cb’fuﬁhmﬁimm sti)lgnaling. _ )
ol | gonucl eotige,, It I urther .possible to | uce
S‘H?%é‘y*q’@‘?eamoﬁkéné% iIVEPTPHISd 3%%&3@8?3{5@%_ “f%fpe_gio%?tered by
co-ing?&gigﬁ ¥ 1! tH@Ufi‘%(r(iﬁgﬁP.oﬁs-?ﬁ, NIk of XBGR! Were Bi@%n@cf%éd, Bt IFN-a

apt or onucl eoti de thatconprises a C )
produntibh fwaa abirogafetl RA Hhogginubt snteiring tol exdmouing by @nyipertigular mechanism,

.. induce TLR8 and T sj.gnal.i and. t hei r, assQci at.
tis MFRHRG PSR PRE SPRAL PR PURRYLSH o7 QUL 87 At cel
e%ﬂ;klécﬁg t@dlﬁ@ﬁ%ﬁl ghadyend DA B pxbikihe Wouk,do besmetytes by nm
type%ﬁ]hj g %n of _I?{?_- arlns\di at edl%inmxrune ?esponges anjélt/ ory
combinatientwiBrOPNwsidialiegics fabmenemis)dogiot PUResSTERFtionaI LR Y.
ne_respo . .
SRR AL LA D8 ARSI R poponses, T
invertivatin wepddilfibenpbdditneht ie isdfohin biHibiting ALRTLskghaiirg (@idebe associated
i mmune responses i nc¢l ude autoi mmune condi tgt Qns Su%hdatﬁ
TLR framedised IRRTAcHEsROgSE)u pRACDAY WhHe mﬁiﬁf@sgf LB' Henalipg (and the
I - .
o5 NG 95y Fe S ALS e T bt Bbcotin
provides for induction (including enhancement) of TLR8 signaling (and the associated TLR8-
}

mediated immune response). Depending on the nature of the adaptor oligonucleotide, it is
further possible to induce TLRY signaling at the same time (and the associated TLR9-

mediated immune response). For example, a combination of an adaptor oligonucleotide that



I mmune response with concom tant induction of a

TLR8- nedi at ed i mmune response can be used where it is
walea7nsike to enhance a T cell response that iBCDhESI9g6/037987

suppressed by T regulatory cglls. Such conditions

i nclude, but are not |imted to, sone forns of cancer

ol ERoe L e Sl SRR, FLEY g o

s1gna1mgt(hﬁ(athengtsmia¢édnmmlmdibm§£) or where it is
ijrable to i pduce ?n i mmune response put avoid TLR7
8 inyerdPn 18 giseiupgiul o éFGétt“ié’dhm(lg%%fl afitgne Hehwerlddrengfit from

1nhll§lf1%ﬁ‘oﬂ_ FR7 ARl AL £ Tﬂgh %ﬁﬁ)‘? mdluggt‘ﬁpgﬁh‘iﬁ&lhg glflhancement) of

l'ation of a |ate i mTune respon
TLR§smeédibted mmiing espaises opudstmlhyrma tterabednce br p@eare ofMOR9-mediated
infections, in a vaccine or nonvacci ne setting. The

IMIUAG ERPOUSES | s al so useful in the treatnent of
CoudhditieRsthhtpéuldBEhdit BRRE fihfbifidPsP ’ﬁlR’f bR dlafedGHHeMEsponses

production, or where a subject is or becones
mclud«;sfanmnnmye eandithisefifieat bushotimited to lupuscandmh@m(laeolg arthritis,

T T TR
immané %}Jdn)ée Wfithf&bﬁdfﬂrﬁﬁtzﬁl@ ﬁﬁﬁl&ﬂ&ﬂom VRS ddfes fnkiAindYedbnde can be

critical role in innate immunity in manmals. Currently

usedivdhere Has depiralpfropnhancrea il ¢l resgorsehat is bairg sppesses eEn

riou
regulfEg ok, Hen FOREUARLARE S B3R! L] o By Rt ancer,
wellrag 8EP{,dEBY RhRHIY anfeition. I\@ﬁknlfmlnbd) XFLRZ) @ml?falltlon @id ?ERS IYaduction
| . 2:253-8..Recognition o crobi al invasjaon
coul il bF PP@%@@ Eahpg apisimerng disease a1 Wh@redb§@5aéabémtgtlnduce an
1mmhﬁe RYNHdE bANRLId VLR P ISR tb)ﬁmgf %Mioh%r%ﬁ@ ”gaxﬂi‘ﬂgﬁc%ment) of
R donmai n-cont ai ni ng adapt or protein D88
a TLBéefnedlétp@ psyne respersocinderendént of MoRslatorlof 0TERErmediated immune
pt ar - as a

respOfSg 5 S ST 3 ﬁ?@@&%@fﬁﬁ%@aé@@%@%%ﬁvaccme or non-
vaccinERAf®YE. to the TLRs. The MyD88-dependent signaling

pathway is believed to lead to activation of NF-kB

t r AR EVEBIaNGR alpa esdfikingheitreatment afjiepnditiens that| would benefit from

shift§ Wﬁ&ﬁ}%%)dlmtfoﬁg%ﬁé}g a\éﬁ‘%?& i rotg Eorgﬁsgre %‘2@%&@@% %%dt of

critic hi mune "a |va

certaimé ytalomest (ergy, IENtmlak ieometiates @bﬁe@WdﬁWtheSt%atrﬁélﬁrcﬂ‘ Rir8l i@fections).
al . (2000) Nature 406:782-87. TLRs are believed to be
differentially expressed in various tissues and on
TLRyarious types of immune cells. For exanple, human TLR7
has been reported to be expressed in placenta, |ung,
spTrek-ike raeapthrsr(@ E&) ateanfamily afilighty quinsswetydlgpaptides that play a

o LB B A R Py R e
TLR{ 2G0.R10Jhdws Fbeéf?ﬂeﬂ@ﬂecﬁ EBcytdpiasic ddRBndastk Qfﬁﬁous TLRs are

rep orted to be expressed in lung, peripheral bl ood

charac&ﬂe@é by ééfoélpgt_eylelﬂgnddéfml&recsmtpre@iR) Hympin. MeflzbitoaRdt al. (1998)

ol E BB g RPN Sherpbil] sy s riepf B Riiomente

signalihgZdstade that is evolutionarily conserved in Drosophila and mammals. The TIR

domain-containing adaptor protein MyD88 has been reported to associate with TLRs and to
recruit IL-1 receptor-associated kinase (IRAK) and tumor necrosis factor (TNF) receptor-
associated factor 6 (TRAFG6) to the TLRs. The MyD88-dependent signaling pathway is

believed to lead to activation of NF-kB transcription factors and c-Jun NH, terminal kinase



Human TLRO is reportedly expressed in spleen, |ynph
nodes, bone nmarrow, PBL, and on pDCs and B cells.

wKaeomadaeo N et al . (2001) J Exp Med 194: 863- 9; PGHUS2008037987
et al. (2001) Proc Natl Acalcg Sd USA 98:9237-42; Chuang
T-H et al. (2000) Eur Cytoki'ne Netw 11:372-8.

() B EacHYR AR R Hne QUAPRR PGSl AP O fetvation and

oo Sy BT EGRITE: ABSBHESEEL o

406:7828057646, AAL73191, and AAL73192, the contents of aII

S bt @Bt B g aierky T op R GG apllpf Raons
types E’f— RimbiSe B! OFble&ah%lé) ﬁu&ﬁﬁ’ &1 R HAQ baki 1portedn be Ekpréssed in

pol ypepti des i ncl an extracel lul ar domai n having a
placerteung spieen ﬂymglpe@desr tegsiband en plasmesiyioidbpreperseiatraidritic cells

@O0 et Tirt PO CHR i s S0 CERERR ol pyah oo v

Exp MEad omgesne Hidién ALRS kBoOWEen r&fted/tobe exqﬁe@b@ in 1Gﬁgﬁzﬁﬂh§hera1
Accession Nos. AF246971, AF245703, NM 01661

blood \wykoaxire & BLAYDI e SPIkRN, 198ph podesran A)A%mxfes Kadowaki N et

o A 35705 RIS RAPLOR. YRRt 17

Humdn TR pBrapetdhyesxpiasddyin spleen,dnaph nbimspionénk8rave, PBL, and on

pDCs 0 oo ot e 3 R0 Bk e P bR G b taoon

Proc l%aés'&zft?&i 9@923’)341*1 'G}ﬁlaﬁgiﬁ&{leﬁaﬂ&@éo)ammz%héiﬁem 11:372-8.

ong. TLR8 pol ypept i des i nc¢lude an extracell ul ar
d dfveleetifimsnichamino lagidesequencescdf huepoand paying TLRY are known. See,

o xS FREBAG SO0 s MBS, o080 Bobc

NM_ 5300 e 6RIA AF 60188 PAARTEOIB NPN 05 74BIAAN T3 ko1ownd A3de7319Drthe
exanpl e, GenBank Accession Nos. NM 017442, AF259262,

contep(B0 8 g0 Whish2aemorpoRBELAETIE R by Affgrrgae Otlumms ThiB7 4s reported to be

1049 PO lon N PR R G | RO RS LG

polypeptides iricdudef anadxtracdtulsin kloimaﬁrlmvmgczolbmnaheldrdpeateegloma :
ref erence. Hurran TLRO |s rgg{értﬁg to &‘Ciﬂ st Ign at .| east
transtpepbrens dpmain, Ficnyipzece]lylag damaig thaf dncludeg @
anQicietiab glga ﬁmlagﬁ Rgﬁenees Slusisn akﬁ&ﬁlﬁﬁleﬁ@; Arékﬁ@\%ﬁ See,

am no acl peptides include an
for emmpﬂeaéthalhlaAcchssram Nob,aAiFaQ6%7 1| Alig453r Ndh Oﬂé@léhtXM 045706,

avodsgih i fad A AR TRLH; A0 Re M BRrid b B stz

and NPGSPS’AWSe&e/&nﬂéﬁ@%fBE bFW!hlchtdi‘@lrICSfp@Ya’c%réh%P%ﬂef&ce Human
réfers fo any Eect of intracellular signali
al

TLRSa@@@mrt@dé@ewttm Jeast Ao irgfermsoenstihat iy f41 sxging @e@s long and
o 8108 b s T, TR PRSI PR ip 50
polypleptidd’ endlﬁident exoﬁ&elfﬁldR deirgfishavirg a Budi hRﬁchmﬁiieﬁtregion a

I Mmune response is ar 11uf’a?936 associ (?d w th TLR7

transr§p1§hr§pp ﬁ@mam, and an intrace omain that includes a TIR domain.

Nucleotide and amino acid sequences of human and murine TLR9 are known. See,
for example, GenBank Accession Nos. NM_017442, AF259262, AB045180, AF245704,
AB045181, AF348140, AF314224, NM_031178; and NP_059138, AAF72189, BAB19259,
AAF78037, BAB19260, AAK29625, AAK28488, and NP_112455, the contents of all of

which are incorporated herein by reference. Human TLR9 is reported to exist in at least two




TLR7- medi at ed i mmune response is generally
characterized by the induction of IFN-a and
wo Bdiossteei bl e cyt oki nes such as EP-10 and | - TRCI/US1066/037987
| evel s of cytokines IL-1 a/llbgIL-6, IL- 8 MP-1 alb
and MP-3 a/b induced in a TLR7-nedi ated i mune

. : i.n . . .
isoRdpERRAR IR 3 Fortnsind 26 o2 WM ey i B prmino i nMrine
TLRP és piBisamins acids kmpo TERIgpbygepidadnolbddanéfB@cdigaalohath having a

This response is characterized by the _induction of )
leucige-gich ﬁ‘?Hegh’i‘?ﬁ’toar % UrEn SRR gs R ‘f&’&@hﬂ»ﬁd RrAptgaceliylardasaein that includes
a TIR W6m@m. | L-1 a/b, I1L-6, IL-8 MP-1 a/b andMP-3 a/b. A

TLRO- nmedi at ed i mrune response i s a response associ at ed

with TLRO signaling. This response is characterized at

| east by the production and/or secretion of IFN-g and
TLR1"E%’Saf??)’/’5’I”B7€i’§SPé’t”S‘fSeveI s lower than are achieved via a

TL |eadi ' n ? j : : :

oo Lol e T I RRE, 1T Ly 2 E nfcllRidt signaling
assoeigfed withfsignalisg dupegh 2TBR. Asasebldreiy, the RAmafId/RrimefiaRel immune

sighal.in i.e.. an agoni.st.of TLR7.and/or TLR8).
respdoRkiTh ok Birop R esBARA s 80 At hesute o TLR
signdinggonucl eoti des of the invention, sone TLR7/8 I|igands

i nduce TLR7 signaling alone (e.g., TLR7 specific ) )

i i) -medigtad 1pyaeneaesPRIES 18 B gesRPRgeRsscinted wish LR 7 Figrgling.

[
resy e : _ i i)
TLRI PRI il R0 Cons ALY R 3l R -0 and
IFN-imiveibld @ymoktiestsuvh enlPs L@ ind I-DACH Tharlevolxostieyigthesilt N o/p, IL-6, IL-
8, MR LR D ot Gl o R oL siled 1T A 8sponss fay oss than those
indusdddR @I TR - diafi iRinh R r&pEypsELR8 signaling is induced.

I'n other instances, TLR8 signaling is induced (i.e.,
i nariddemefliatad imnpmekepponseds h eespbiseasseeitaine il TLRS@ignaling.

. increasedfrom a n-background | ey . and in.still
i R BT BV R Sl e o i sueh as TR,
IL- 1 2pudumme U NG o, D ORIR, a1.-6, A - U HAT- 1NeB @hd Mipbegfger m " TLR7
I'igand” refers to any agent that is capable of
i nArlddA-mgdmicdamspuneaespapse(is a eesporge asspsiatest wish TERRB)gnaling.
. [ t of . TLR7 si,gnali e
s b3 OBSR8SI ol 8l SR SRR R0 12
albeiatylevads fondt tad aey&hieved aiakgTIORS thdden&] inghurf 1@8dhsdg.
TLR7 ligands include, without |imtation, guanosine
anal ogues such as C8-substituted guanosi nes, m xtures
TLR9J8 Kddpgnucl eosi des consisting essentially of Gand U,
guanosi ne ri bonucl eotides and RNA or RNA-1i ke
moAe vsddderdiRETTTIREB 194615 collaticelydefenstorsay lagare dhat is capable of

inereGS G R B Snt B SRS sianaling 609 s LSRR ofThus, when

used (e @BSnc S fiHe QABPtor oligonucleotides of the invention, some TLR7/8 ligands
6- am no- 9- benzyl -'2- but oxy- 9H purin-8-ol (shown in Fi Gtg

induge3B)R7 sigaalmgtrdene (¢lgatld R Tpapifio tigandshcomgdnduse 8 R8 signaling
SCr4 | N AJS. 63,10070 Bl ). TLR7 |i S l.so..
o R3E I G TR ol R . 10
beenlffill_ﬁd]g%g&dir[%gtrS theinGentioaNh& When ¥cH Hednds afd dagrbenedtwiMl adaptor
. i m dazo .. ) i .
oligogueleefifiendhs ALR signabing profileef thesedigandovis alpiegd; In some instances,
TLR?7 signaling is inhibited and TLRS signaling is induced. In other instances, TLR8

signaling is induced (i.e., increased from a background level) or enhanced (i.e., increased



Cl7H23N5O2S; nw 361). As used herein, the term

"guanosi ne anal ogues” refers to a guanosine-like
woe@esse@es (excl udi ng guanosi ne) havi ng a cheot/v81006/037987

nmodi fication involving the. ﬂygnine base, guanosi ne

nucl eosi de sugar, or bot h the guani ne base and the

from uan %clfkgng.‘na‘iﬁ!w% I,SI s\%ﬂtq%telq% {fhnl} gf g?]t% ﬁq&eand TLRO signaling

menﬁh&ﬁﬁ%@ﬂ@ﬂ@&pSIne GUanOS|ne anal ogues further include
-substituted guanosi nes such as 7-thia- 8-
omguad]b@ﬁmeﬂl(eitmm‘hﬂslﬁ Byandg refersda proagruah et isesapable of

1ncrea§m§x"@ﬂ?guan 5| Ef%g%spa%tgh% g%ﬂﬁ‘?)s 1 $his respect, the level of TLR7

51gnafﬁ8g m&y bashiacel ovie @ pySednal 186l oCSigRal BRI mgylﬂé‘ﬁﬁlh&ﬂ over a
N7- substituted guanine ri bonucl eosi des such

backgi@ﬁrrrﬂavql of signalingg JdAosligrads inglude, witha lignigtion, guanosine
salo IS G RO RRS o0, AL DRQUERRT Mo sepsiipg

essenfialthedfA@ afid B Psdniokivt el oguedsodidedand BNAus RN Adike Immleduﬂm
fers to an&g agent that is

eCTiR Boian, ?J:%g%%ng-%wélcpwgow de-2-> Qrmygenm réﬂalzz%l?f hyaroxy-
propo;{(‘ggg% epuh'ﬂ _¢-bi (@ r@f@@ﬁfmtoﬁl&? d-E¥flo- @Ber{e%zgg -bu c&?’ajﬁ gﬁnn— 8-ol

enh ance ovér a pre-existing |
(shomnmRIGrrh%D)b end oﬁimtﬁtmmnmubmwgh esIthds¢ ée:sehb@f in US 63 10070

s AT L TR ML ISR B o

3M-00U W-‘Pﬁ-(@@rn{ﬂobll Zl AL A@s oSl c ffiholin-1 %dtyl ethanesulfonam1de
nol ecul es ngCT/ US03/ 10406) . Addl ti onal LR8 1i gands

Ci7HaNeOa; 8V d6Bel osed in Gorden et al. J. |nmmunol. 2005,
6 « 0 .
Y U R e TR —

(exch2#iidgd gmoEnd)LHRAVInG d dhganehs nrxdefidatigaiagslvidg the ehanthdHasa ghanosine
TLR8. These include. i nm dazoqui nolines, m xtures of .
nuclepsife,sgal. o5 Bpilidle Suminedhassgndibe grinosineyugicotiiashgaty, Guanosine

oo B B H R bR A Panar ) 71 1 ganos

ar@aabsoe mamguesﬁmmnnmm@ﬁ sabstithted gnadasmemelich £200thja-8-

174:.1259- 1268 (e.9., 3M 003, .4- . .
OXOZUARPHEE Yt &é%égﬂﬁfﬁpw‘ag%nﬁlﬂ%@rmmegwgs@%%Wﬁﬁ%%osme
8-0x0- 47E|=d1 iz, € Bﬁﬁﬂcﬁ@" 48N gﬁﬁlosﬁié‘ (t'fgifn%pynyl -guanosine, C8-

318 m dazoqui nol'i nes are 1 nirune

and N7e§wﬁ§ée¢®mnmee"rb9nu¢lwgdﬂs steh dsitieltd-Sescepersisng (ffxoribine) and

A O ]

hydrdxbzgﬂe&bsmé nind Jzdegid Sehbstiefedpnesipabl e of stinulating a
Thl imune response. as evidenced in part by their

alf s hessin, H@G@@n “FeRg ag%i”.rﬁfelrsg@zay ragcv)é fhgt is capable of
mcreals ZRGI éi ?e a&??go%%sft §Egi E&Oth%mfhﬁrﬂﬁs
cy o |nes

rtin ucflo uch as |
mgnahtg rrﬁy ba Bnhalnhedlcsver S@m&enﬁtmg'ﬂevedy)tf sighsias; orrtmae te mduced over a

back %WHﬁF elfo'fglgl%ﬂﬂlegséﬁiﬁ% ﬁ%ﬁ@guce wﬁﬁ%ﬁc@h@&%ﬁml?%@s consisting

essenﬁ@l‘i’ oG GRd Ue?@.{nbﬁ‘ﬂe tBohdéRRASSaNR KRRl dr ﬂI\YA' 1fkedfd1bMidsY
to stimufate B cell proliferation and

(PCTdJ $03¢12406). ad dditional AERSHigands are also disclosed in Gorden et al. J. Immunol.

2005, 174:1259-1268 (e.g., 3M-002, 2-propylthiazolo[4,5-c]quinolin-4-amine; C;3H13N;S;

mw 243).




i nduci ng anti body production and secretion. As used

herei n, i m dazoqui nolines include imdazoquinoline
w@nio®ss720 m dazopyri di ne am nes, 6, 7-fused PCT/US2006/037987

cycl oal kyl i m dazopyri di ne anjgnes, and 1,2 bridged

I m dazoqui nol i ne am nes. These conpounds have been

5230 A TRgbein e Bt i EORT T 0 thekingiugy,
imid22R08dinesh Abd8es of ﬁﬁ&ﬁﬁ%81d5§é’cﬁﬁibﬁng 5@&&&@9 of Iﬂ?dand U, guanosine
6110929. Particul ar species of im a203U|no

ribonuglsotides, POBRY A s RI¥4Akgymolecules (PCT/US03/10406). Addltlonal TLR7/8
ligaits &Y A8s ASHORNMTEL R o gal?m%mmzobmm%éa%s 05.8] SM-003, 4-

nes

am1m$E‘2 tathcpn’ycrmﬂyj)-& b-dinnettiglz 6,/ 8, BtetjatipudrodH -imidazofd Sec] (itnSlde-1-
qui nd S:2¢(609. Imquinod is currently
ethali?éé‘éfg‘]i ZCQ’IW%E at ment of warts such as genital

anﬁnﬁﬂ?d Yi@'hhés #8 ﬁnﬁﬁﬁ 556hsk SRIAifieS fh%q%lﬁtg Lﬂ?ﬁcé Q}Pﬂrgﬁ on of

treatmaqtu of basal rci nona. ereln
sevetad cytokifieRcludipenoter fewhe (esgt BFNany, Bjentand bahe irderbapaisl(eg., IL-1,

1L-6 S0 T Aphofn s e raendarot s oiefte & 180 B e response, as

evidércedl ki drOBly thelFABIRP {0 iNEh RLAEHKadRY & B2 a AeltS Im‘i’db@odllﬂnohne
particul ar G i munosti nmul at ory nucl ei ¢ aci ds

agenisgeportasieng a smepztbéfr@ﬁ inhibHingasedueti papﬁifw qﬁ@nng%mh@s IL-4, IL-
5, anlﬁgtgl% 0?11; ecff%hé s%&%c%ﬁ%? 11@1'1(&90(2&{??1%6 E’I%%é(g SL{ ?hg

| vat mune
maCIprigeE aad &ﬁ&nﬁb oeldy. E&b&ﬂi@etﬁs bFimidadolyyinolts had¢ been reported to

. necessar.l nme | at ed.. | mmunost j nul ator‘x Cﬁg o
incrQgghoN G o ARSI S stie el TRoBEN 0B And ddiFcentition, thereby
: ant nt

mduaﬁ% SodiA O&H&? al %C%ﬁ%ﬁ Pat. Nos. 6,194, 388:

[1cations,inc
6 A@ﬁs@ﬂl&,relﬁ m&zaqmnolﬁmzmmdbaml@,za@lﬁnﬁlﬁ& anﬁnd@&nmﬁopyﬁdine

di t L d
e PR £ DY SR i, 4 PR ot pguinline
amirleb. g”ﬂﬁé&e'c%m@Bﬁlds hate bt eRsdtRE i 1. 9. Neat@R $RRC ﬂ68’§33@ N£929624,

adaptor ol i gonucl eotides of the invention, signals
523&9I44,052§ﬁ5'7|i 36%&716 PB0903.RE 587841 63@6431 5395987, 354%9%5!&82936
C d I n_the abse
55253057403056% WO ob, Bt B spedl e it fonloliies SRIRR E 848 (5-

284639 gmahﬁmtmmhlem@m obdiinefsil- IH-ﬁHidﬁHo[éT uilslRke ahanol; 1-(2-
TLR7 specific_ligand signals through TLR7 and no

meﬂléfimewlﬂ imidgzaff %§1§1é}lq°ﬁnt41§n’éll§§3r§§8 Oéflmiqv@na@)a@mb$ -27609.
imiaf OANEERL) 4 A0 iy R BRREL d LRC S Pt vars

and ladssa@mdmem festedlen ﬂxéamloal mehirwm afbasal ¢etleardinonsone
and is _not an RNA.  The us

t T
T ?/uée negefm 4 L‘ﬁl&tﬁ%‘?ﬁt%ﬁd orquarm%}yea@@mdé%t 1?rﬁ§Pa%13 of
mcre%&lhg'fl"Lﬁ%lQﬁhﬁg @.c!l B3 gamek & TS, TIeSUldahids e&ﬁcally include,

downst reany ef f ect s from both receptors concurrentl’y.
Wlth@@rlmemmpl smyndstmiktdrg nuelbictalisls;Tndan pyrtichler CpG
| eqti flcac result in for exanple | FN-al pha

on
lmmﬁ?%sgab“{f*ﬁ%’ié(% rrul ation of TLR8 by the
ol AgaBsiCheReih) ety imBSHbitinnilatoBf CHG MBIR aclds deders to any CpG-

containing nucleic acid that is capable of activating an immune cell. At least the C of the
CpG dinucleotide is typically, but not necessarily, unmethylated. Immunostimulatory CpG

nucleic acids are described in 2 number of issued patents and published patent applications,



TNF- al pha and | FN-ganma production. The |igands and

ol i gonucl eoti des may be conjugated to each other or
worey7ios87physi cal | y separate from each ot her. AREpPUS2006/037987

ol i gonucl eoti des Accordi ng t the invention, TLR7/8

| i gands are used in conbi nat'i on with adaptor

imtudig B3 Pof 8o S04 a6 sl Evpe Zhh P2 G e s G et kb 705
andGEEEZg Ilgand modul ates the activity of that |igand by
I'ting TLR7 signali ng by a TLR7 ligand, inducing
TIRSorBé gmhbdm@ntsytha TTJRQYgaInd gamsheciHivdigand e Als ainesd h@elfr,I_ERSLM
specific AR i e 2B PRERBITH™ L= a1 B PEBTY RS of the

mvenﬁ&@@lgnatsq ?H TeRYIBaL ﬂmtnm& TERI Siseil£1yCa RS specific ligand is
Preferably, the term excludes plasm ds, vectors and/or

one thahtwhenanedimibe hbsenceef] the adaptor obigenusiestidenefthe invepigon, signals

throu@l Jﬂggg i)%%(gtt’m (gra}( IQ& f’re 03 539 t 'Wt o ﬁc\lf!}ang lg%/lals through

TLRmdloadtmerLerw &heh i mg@lrin @ﬁeemserd;es)fltm:yadlaptoaaugdmwbﬁddg uhd a
referably are 7 or E to 100 nucl eotides in_ ] engt

TLR &Gppecifie digand sigaals Ehro Rt and nyefherc et ivdes ué%%ﬁh%@%?ence of
thea%ﬁ)roﬂgg%c?eﬁd - X3 or 5 X- N- X3

erel can Be any nucleotlde and nmay be present or
alis emrhe ambbdinzents, el R BgmdtisnéiomRIMAd five contiguous

T\;lgegl%(;{]pg ":L"Iﬂﬁél 8&%&%& gdm p%e@ﬁc?rroggpﬁu n{dg?e ?ﬂﬁs uch %‘Eetaqoalé a TLRS

and anﬁ}R§J ?es?ﬂtm% in %owillgreai]rﬂeffela% froh% boﬁa”rece%%rs $6hcutrétly. "r@xample,

nucléotides in length. It preferab |y conprises_at
stimullagizs tof three T TPRD b Frdighinesiecside mayrread ia doi Mpﬂﬁ@b@pb@ P

oo BTG ARR B AR RSO Rl Bt 2

TNF-GAR bh@ BN thfinf0sr88lotioh 5 Xhe lidahli ind olﬁbrﬁcleoh&d&&ﬂ@ e c)énjugated
and X can |ndependently be any nucl eotide and nay be

to eagiy eberror nesy btpdwsicallyeepanste fem gagh othglr esent one or nore
nucl eotides (e.g., 1-100 nucl eotides). The
ol i gonucl eot i de nay be 7, 8, 9, 10, 11, 12, 13, 14,
Adapdy oligbuucldotide8, 19, 20, 21, 22, 23 or nore nucl eotides

e egcg;},g ’chtgg agv%%{lgrgiﬁﬁﬂl;?&dégagﬁs g%élsc% ﬁg e111.21’[10n7wi(t)hr adaptor
oligogﬁc%lé&ﬂl@ﬁl £R%LARo dll ??er FonfldeMRIEPRA ¥ BEreld, 1sean ol%hh&gcta(ﬁigie @hich

ength recite ein). Even nore preferably, th
whenad;a@wmh adTLRyOR lhglambmodelaﬁes thee abhylmy off thet 1{gémi by nhibiting TLR7

s SRR ATEL SRS 1058 5L Al S 1B

TLR$ ﬁgﬁﬂﬁig@yepﬁ% d thétn;k@(ﬁﬁ’ a(IR 7A@ dATL ROGEAE Ng a
conpl et el osphor ot hi oat ed backbone). The agq&tor .
ol Agwddalem,uth@tenwhs@nmtmpd¢ zsezaefbmtq_remgwabln the tggngucleic

i G o P 2\ RT3 80 K. s

embo'ﬂam&%%tﬂ'e ?Hgtﬂﬁl&'lfeoﬁ%é Baphe ﬂ}i&ﬂ&ﬁ&tlﬁlﬂlla‘wrygﬂﬂﬁleaﬁbﬁm smbbdiments it

Anot her cl ass of adaptor o |gonuc eoti des conpri

may beor grARestislstory WhRSed alge. 31 e pegaBHoxades R a8y fength
d may be present or

but pgéggrgg@ggizi& ¥ uB% 360 nfkG 8¢ 1nq§n§fﬂ.

One broad class of adaptor oligonucleotides comprises the formula 5° X -~ N, — X 3 or

5> X - Ns- X 3’ wherein X can be any nucleotide and may be present or absent and N, and N;s
represents four and five contiguous T (thymidine), U (uracil), or A (adenine) such that every
N in N; or N is identical. The oligonucleotide may be 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17



and Xb may represent one or nore nucl eotides (e.g.,

1-100 nucl eotides). The oligonucl eotide maybe 7, 8, 9,
wao7aig72d2, 13, 14, 15, 16, 17, 18, 19, 20, Z2BCT/BR00Q837987
or nore nucl eotides in |engih. The oligonucl eotide may

conprise 6, 7 or nore contiguous U. In an |nportant

mb d. a duU h
or mofq A SoB AR bR § PISIoHAL OBPTEA gl QSR v ieng
1ntem(ﬁﬂle$tﬁ@5ﬂnk9§f?(®n8 RO Rl goﬁécﬁx%lbtﬁfyeﬂﬁ'é‘éﬂ&%id%edl Ha@l&ﬁﬂ@)

to and”i ncluding a conpl et'el y "phosphor ot hi oat ed
bEdmsb@neplass'rcbfeadapnappbgormblegm@b@@rls@éhtrﬁynmla 5Xa—TTTTT - Xy

o B Bt e e B s
and XZ%%’ylr'eprZ&% bhe @15&(%1@ nu@ﬁ%l&és é@é%luooiﬂﬁ%ekﬂudéﬁ ke Sigonucleotide

I'ess, dependi ng i ment. Yet, another class

may bef7, 8% |c110011 dizi §3nlde ﬂédt@ Hésl 8cb2Pi 3b22t Bkor meraiiuglestides in
lengﬂéaghe od@og%(ilecggﬂe it )prbse g’? grs 1‘1§1§ c%'i]ltl odu%plte rﬂ%ﬂb\’fn%*%%oadaptor

oligofReoti@PiseSENhoBo1PheNRES o igtcd B of & ﬂa@@t}( 1Qc1ged. helenlp (Even more
nucl eoti des). The ol i gonucl eatj de_may

preferphly, the adapor qlxgon]ggleotl s g thymjidine {¢1) lgq_r,nopzaiymgzl 7 rglgle@fldes in
lengtmst'i)lf&e%gw gtec%nﬁ)gls!eseﬁ Gl on-g(?%o@é&i ch’tn ﬁ{eﬁ%tlexqﬁcfg@ﬁde linkage

re conti guou an i nportant
(up to@nidonhlmang a coimpladdly ghmphbztedﬁoaﬂe}i bakbortA honopol yner

¢ o sl Lo h R e e e b e ROl Sshel e

96% ’r%m a1, 98b4rdl 939 &, SPAR, 90%I W, BHOTPERY, at hsgat,edy, T, 65%
backbohe). The adapt or ol gonucl eoti de may bé corrprl sed

T, 60%+ T,15000F A50% Just 8% Denless, dappmling onabe &b nt.949% A

93% A592% A591% % A585% A, 80% 0%%-A5
AR ZAL R SR AR o B ASRIAR OIS BBt -,
3’ wherenoN], ARNK, cﬁmﬂaﬁahdsﬂtgaﬁ: Ay nadla@tﬁ(war@ m@omwpﬂe&ht bﬂzﬂﬁent Xa

conprises the fornmula 5 Cp 3 erein.n
and XaAndyrfepigasnt pam ef mere rmg}go@d@dg g6 é ]é)O nugleppdesé Tge ghgonucleotlde

mayl&eni Q9671 "i‘i‘%i“%ffzp%orélgg 158619 20, gl %29@ él.b?é)}ndes in

nteger rangi n

length. HEheswgo@ﬁcleotmuinpy ccﬁnmpe&L 7 bomdre tasigudisAi. hhm ingdontant
of msuch_ that, C Et |35%

h 094
embogiaett A9 ligapuslepfighy borag YR %‘rﬁﬁ%ts%fq?%%@ytlﬁ&ﬁ‘:@@%es m
lengﬂ% fiPh t%ﬁaﬁ oﬁ%ﬁﬁsﬁﬁ@&hﬁﬂ%& ihERiclebade ﬂﬁ(ége klﬁﬁt% dnB 3t luding

0% less an 59 l ess. In sone enbodi nEnt's,
acommaggs)hbsmnnﬂhmatemba@ldpgas) from2-10 and p ranges from

ol S SR SRS B S,

96% ‘61 §5%8J, HXAUDHER 1 uktdeo Bl @, @69@@485% U, 380 UD7MRU, 17)0%
’C 478C5 3 gSE | D NO , 5 C5T6C6 3' SEQIDNO
65% BT) 60%'U, 36 Y B7 @%%%U[@rﬂ@s dPPeanﬁﬁlC’lSth ent. ( SEQ
I
R A O R R ey
X, 3’ rmtidrdin X[ had Xptcki 1r[&periﬁ1®nﬁ1|§!9‘bdﬂaﬁyaimtéoade mmdhmiah e pteseht ok Absent.
the latter instance, the _ entire oln]ngonucl eot |§ an be

Xa angraniiy TeRtesent S 95 Moromiclsatidesys- garimbdhpucizatiges), T hs¢
oligohf@SHid Ry®e, 8t €10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23 or more

nucleotides in length. The oligonucleotide may comprise 6, 7 or more contiguous A. In an
important embodiment, the oligonucleotide is a dA homopolymer that is preferably 17
nucleotides in length and having at least one phosphorothioated internucleotide linkage (up to

and including a completely phosphorothioated backbone).



5 CG 3" nust be unnethylated. The unnethyl ated notif

and its effects on i mune nodul ati on have been
waleacisdied extensively in U S, Patents such asp@iBuUS2006/037987

6,194,388 Bl; US 6,207,646 B, US 6,239,116 Bl; and US

6,218,371 Bl; and published patent applications, such

RSB S Iy PE Rt tod T a6 ORasl 7% A

96%psat9s%A oYy AQ@BWA SR 1A, 024 ANS0% R\, 186%ERYR (190 A0 1789T AL A, A,
r ef er ence. st at ed above, the terns

65%: %l@d@ﬁu@ﬁ /eeﬁt |5Q%6 Ao Proicless; densniligs oarthe engbetiiment.
3 Bt eauipuded sghises f8JogngR S Co—Tm - Cp 3
wher‘gxC %é:%lgﬂ%?% ro rg'ﬁ% %Itng)ag%@@%i @z)t ?19&9#1ﬁeégpgan'gﬂ1g%m 0-100

(e.g. ,p@/-B), landime afl énteger ragimsirom 06100, (etghy2ri @i lF@gféfE))l}o the sum ofnand p
A) or guanin

R NIN A NN ek O el

45% qlegsgtﬁay@d)%%gsqﬁsl 35@%%&%@ 3s%aieks @h:$ 959, NfekU@iGn n 20%, less than
pol ynucl eosi d (i a pol ynucl eot 1 de’ m nus

15%p]h3ﬁ§bﬁai@ﬁ 1a$sdhan§/°7oobli11@ss dngamccrrfoaélmeutmnamgem@om 3-7,m

rang BB 0 NS R LSRG BN P e agpistion
Som® becits ©f fHiefoamalal ave sw%mtme QeEQamplﬁs RGeS O\, 3’ (SEQ ID
nucl ei ¢ _aci d _synt hesi zer) 8onucl eoti des can be

NO: dp bt 565 B APEEITDNG 20’ @s@b@ca?nc{SE IDNQef}. ai f6T4C7 3° (SEQID

v@qibc | dngonucl eotide is single
NO'ngnggg?leﬁts 3i C pagT(g' égf form ng secondaryand
t e]nt soafeyenstokliménits, eise {dap@r pligyhuklzbtidesgohpeike amirhingsdstimulatory
by hybr i zi itself either throughout its
CoGangiil dg o oy dera o lals g EARBCAY BiY- it 19 lgigiipgtance, the entire

ol1g0ﬁﬁ@195t§jder&h15e ui‘tﬂl'e%l]}glatt&eolgf i St ;ﬁgxggﬁ 1818Ed EH@% 1&45t the C of the

i gonucl eoti o e str its
5’ C6r3d erusthe umnajhsdateﬁaifhb enwethiplagedonotifranglits effecta nnl emimuiﬁh e

mod b PALE 5 L e o TP B A e e s R a3t B1s Us |

6,201 645(?Bl US 612804t b B 1Tﬁﬁ‘d Bdant 13372/ B g and Eﬁlﬂ%hb&jﬁﬁeﬁra%phcatlons
pre era not &g‘asm ds or VeCt ors. are al so

suchgp Bﬂé"ﬂé%? 03¢g8. RGpABISS/ WO&&GT@@Q&ME@, and PET/GP9U09863. The
entlrle gghctént% QFe %flf £ %‘t ? Oﬁ%%ﬂtg gfr?é Ii)aﬁéngné% Iic%C?]ils ¥ @1 yrebgf.ﬂr\g;%pptolra ed by
referahdegonucl eot| des may have nodi fi ed backbones. For

exanp hey may conprise at |east one

i nf*é Pﬁart?él?%%‘f% the i f&élsowm ide’s ‘tnu eistrsipiroares: er
inter{;}?aﬂgéﬁ)?y toTHER Iﬂulltlg gﬁ:oﬂaés (P@ gon u@{l %:’leggsar h'a%/ ribose

I'n sone I ment s,
or debayrebash) lireked to & pbédpbate grduip. amd to bmekdhmmblemmmsbasemhlch is

cithef iR} (G Shisihe oy TP EHED 6F HocPRODER OISR G eadenine
(A) &%ﬁkﬂﬁ@ €3))! efiRkStht GrA erittids baBIDRUGAN mﬁ%ﬁgsﬁlﬁleoudes The

bone 0f an oli gonuci eotide in which a non-bri dgi ng

termp ﬂ@élpﬂlmmcludq@dymu osiglgs Head m}ylslglebude minuathd Idmsphm)emd any
otherI %‘ ,f_% ic Hg €. c§ éta%‘fn ril}gl%gre 1f:,ronugll%otl(irO S can gegbtalned from existing

nucleic acid sources (e.g., genomic or cDNA), but are preferably synthetic (e.g., produced by

a nucleic acid synthesizer).
The oligonucleotides can be double-stranded or single-stranded. In certain

embodiments, when the oligonucleotide is single stranded, it is capable of forming secondary



phosphat e oxygen is replaced by sulfur at each and

every internucl eotide |inkage. Source and Preparation
w@Roodosgyenucl eot i des The ol i gonucl eoti des of tPET/US2006/037987

instant invention can enconpass various cheni cal

nodi fi cations and substitutTons, in conpari son to

nat ural RNA and val vi ng.a phosphodi.es
and teriigry SHUEHES §5- aebbﬁqlé&t@g ba<§< o 5516 bSO RS tsglf either

throu%}ﬁ);lymft% EntG! 29 %eqié%t n(@aqgr?é n@Hf nA&%rdﬁng'O@hﬂ@the primary

aci cal” nodifrcations
structa:ree)ﬂsnciwm olngmhdecztidelmagdbepmnga straraidd,atsehlgi@s ordebsfaiyctfires may be
bexag{) r&F hl mann E et al. (1990) Chem Rev 90: 543;
double gf H{RE. §ffan A i gonucl eoti des and Anal ogs" Synthesis
a'“[qile %‘11%91%&%0%&65%&%)’ Rhbesi l%ngtﬁ‘-’ﬂ)uf\ﬂﬁﬂ/ ¥fd }ﬁé‘iferaFgﬁéHﬂllaﬂﬂéQﬁr Jless than

S. gr awal d, Hunana Press, Totowa, USA 93: Crooke
100 n@fﬂe@mdeal(or h(ai@%) lengthu The ad@tterr otigooticlauides el paeferblz. g

plasd g Y700 ey i e hetBph BT S e il g oot e

effectiB¥aniBMcevting o tHRifvanEeh hfeGRt kaasd td/\éi@r&tm;eﬁ@d&nvny
nodi fication Is |located at, _a gartl cul ar phosphodi ester

i riberotigenusiestides mpy bee raedified baakbengsafer example, they may comprise
at lea%hogl'e 11111:9 glglegtg sete hrﬁﬁgé grlfl%:ﬁtl? ﬁ;]‘otc 351!0 a}?ﬁ&léige%tepm I'Sucha linkage
may s 4 ﬂﬁﬂpl@cbremﬁoaﬂﬂnﬂfagé hin mrﬂmﬂmmﬂg tholidonideatitep aswchave

of natural DNA or, RNA. For  exanple, the_,
chimegiq l@@iﬁmeé&q RaSk0RES SqTRTiSgE ob Ridotst LR ALERBIPFEST | ons

ach nodification is independently
1nterr§1@ gié{l’egéﬁ#arﬁgs?n a) the replacenent of a phosphodi ester :
i ndtseusnd bereos itwaetn ‘ghysphayethicatt backbins™ B2fersiela siabilized sugar

phostipfedgont 4 pf S PeialBbide o R BehRuar BL PR IR ippazen i

repla&e@Qﬁyt s‘ﬁ@fuﬁﬁt dt h‘&st:’one HNSRElebii@ ka8l dmdne@nibedingas b tendyidging
a dephospho brid %y fzﬂé-’ﬂt\he repl acenent of a sugar
phospimatesptyserisyaplacedryfuiiieateaghandovsspiiaraicetile akagsy
another unit, d) the replacenent of a b-D-ribose unit
by a nodifi ed sugar unit, and e) the replacenent of a
SourdeaindrRepdatibeopOlgoakerityy a nodi fied nucl eosi de base.
More detailed exanples for the chem cal nodifica |on
of Thegrpl J@Pwé?ﬂﬁ@%%fi% mistagt INYERLUCA{AN SRFYBRATE VEMUS gae™

o R S e D

phosﬂhoﬂiea’ge mtemyclbcslqﬁa:lﬁdlga,l d [S' D—ﬁbo&t@[ﬁanﬂbr degtued aticlooside base

(e.g., .are stabltleed "stabiliz dollglon |.eotide"
(ader%%gvm%%ﬁwaﬁma Reciat: Jeammigs of eheriedar figations are known
to the s%? dlafb d@s&ﬁ)eqeﬁ)'f adahpie! rln(Iﬁﬂ&amn Riefaia 995)36718% Rev

ceas resulting fromsuch ficatio

90:54at f¢ E;mmwlsefot Dt genuekotides q@kioﬁgpamsésmthmlseand Rrkpgass, &iSynthesis

o 5B RGO SortRREDL ke P HEg: ARGt oy 0%; Crooke ST

et al. (TUI6RARKY REAPLS¥RcoPTVLiNIE-1070D eﬁﬁﬁsunzmer J et al. (1995) Mod Synth
Methods 7:331-417. An oligonucleotide according to the invention may have one or more
modifications, wherein each modification is located at a particular phosphodiester
internucleoside bridge and/or at a particular B-D-ribose unit and/or at a particular natural

nucleoside base position in comparison to an oligonucleotide of the same sequence which is
composed of natural DNA or RNA.



A phosphodi ester internucl eoside bridge |ocated at the

3" and/or the 5 end of a nucl eoside can be repl aced
whyoog/osayde f i ed i nternucl eosi de bridge, wherei nPCTES2006/037987

modi fied internucl eoside brihgge is for exanple

sel ected from phosphor ot hi oat e, phosphor odi t hi oat e,

NF%oﬁ%r ox%gﬁg; ?ig})%q%iep 'tl(d)% gr & %BE (c)i% F())Hg{)]éfnt)ﬁ mo@gcatlons and wherein

each h)odﬁ’io@hkly is iedépehdentyaselebit ﬁ'oh{ C 6-Cl2)aryl-(Cl-C2
1)- O alkcyl ] ester, (C1-C8)al kyl phosphonat e and/ or
a) ( d@e ericsmgni{ehosphadiesisr indaycleoside bridge located at the 3 and/or the

o5) §Ta6L; B R Th gk fedice Sh3E. VP 1 0
b) (GQhe EbBcampht slighostiiinsiot bydgelbadtéd arttel3 tandhoakingRend of

aI kyI | Koxy itro, .cyano, and where Rl and R2 are,
ﬁﬁ%m’l Bﬁ g\%hn %er, hydrogen, (d-C 18)-al kyl,

c) hy s g%eﬂl%ﬂd of %@a@osﬁ@@ u‘?er argqﬁe %ﬂgﬁ%{)k&sg{kﬁg ﬁﬁ&%ﬂe by

ami}bti‘rerumthoxyet hyl, or RL and R2 form together with

d) EF@E@FG egt of; %ﬁ%ﬂ%%ﬁ#ﬂ%@l? sigfgageu%?é% in a
) pﬁ%égﬁﬂof'gﬁfs?%&ﬁa‘b o B %Ae RS, o R fuleosldbase,

n]kz[omc dfﬂaalhdcdxempled éorcthen clizenicad picalifehtioy ofianl ehgmmphotlde follow.

Jflﬁ%cﬁ],g& hos ho or.! %&% 51%&;8{%” I cﬁedlq@{;ﬁ@(& g{PL a$ those
descx%e@' iR or bovéZ OThesQ'iﬁd‘Pﬁ&l' 1fnkh8és oy BOPHEAIBPILHERA BNd

Anal o r awal Ed., Humana Press, Totowa 1993,

s"
degradaapm g:8 ;L@e st@bﬁlzs@)zs Af‘stablmfﬁércvéngnn@l@mdh shollonéanizgige i s
ohgolngclecﬁxd%t a?t is tl%chrre 1fstr319tmo allvg %@ ﬁ%hq&;g{gzjg e%h?)ﬁ)e or endo-

ormace or rrace

nucleaxd)Fesul i fayth snedineeifiextiondy dligsauclebtines H:Wlﬁglﬂﬁd&blﬁ&ﬂ&loate
and/or silyl groups. A su‘%taa\r phosphate unit (i.
hnkaseslam ORI popfoBile spaxipplacH kY @@%prat@%fhp ebgonucleotlde

?@L @%ﬁ% u?ar%%&%d%ﬁ@&ﬂﬂﬁ&fseym t) fromthe

at e back sugar phosphate
b aAlphomodmstennmﬁlmdeasfdeém@ge lgehied phthed' amd/drthe 5'and béa

nucl qos leZ%rggﬁ)F%p an ggﬁ@(ﬂ%eddg&hqtg{ciﬁggg% I%?ldgé IQV rerein I’[hte Illlgdlﬁed

mtemﬁE@éoBﬁl@ bokiage %%f ¥adnlpl€ selé&téﬂ%{ﬁ% ofRBiBhE k}ﬁf&spﬂo%dﬂuoate
exanple, in Stirchak EP et al 1989) Nuclelic Acid

NRlﬂéelsholsﬁhC&mmaﬂel)mranhphospmte foehychfmrheha(l phbsphoeat, qu'les;ﬂlate (Ci-
Ca bt dhgep el G b e Cs-afidasssatt il iBhosphonate

o 155 o S G ) L A

WO Pl 3esg Jabloareinu@-4Ci2)eryl). (Coiyo) @yl and (Uael hptyd |a§¢0mﬁn3115fm1bstl’futed

by bl FIKSE AL A3 BR GEREE C SREC A0 SRRy of ach other,
hydré‘gé‘ﬁ & CCREAMS, }Q@%\M&?ﬁ?ﬁd Rl g)gé[rglv-‘{lﬁ CHHWW prefelBlE drogen,

nucl ei ¢ aci ds eot des haV|n

(C1-Caekip ARGl @)SCH) iyl ahl¥t mkihdkPdthylo6r RMAHARA foﬁh 8abgether with

The al kyl |inker may be branched or unbr anched

he nittdpsh atont edrying them) b Sté-inehdered Rtbradycliatihy wﬁiﬂh&:aﬁ additionally
racem c m xture. The b-ribose unit or a

Cont%in piyrthey beternatosp Siomthe €reuRD:eanddll aced by a nodifi ed
SUBR! phosphodiester bridge located at the 3' and/or the 5' end of a nucleoside can be

replaced by a dephospho bridge (dephospho bridges are described, for example, in Uhlmann E



unit, wherein the nodified sugar unit is for exanple

sel ected fromb-D-ribose, a-D-2'- deoxyribose,
wa.2@7408830KYyr i bose, 2I-F-2' deoxyr| bose, 2'-F- aPebURme&(37987

2' -0 (C1l-Co)al kyl -ri bose, O net hyl ri bose,

2' -0 (C2-Co) al kenyl -ri bose, 23' [O(Cl-CB)al kyl-O (C

and %éy%?%% ?#%ﬁ@hgg%%glegp@%%&gy gﬁ é5 J%rotocols for Ohgonucleotldes
d d

B eR, M A S PIRN3 CASEIR EL R v

a deg@@plplmcmzmbr gratnple soloetnd fioni the degmsplaniaddegs formacetal, 3'-

i L e

dimaindtegslfd@dend/or bied erégs. exanpl e, in Tarkov M et al .
(1993) Helv Chun Acta 76:481). In sone enbodi nents,

t hé susefiphpehata il (s 2 #-D riboselinfd Iﬂfxd)Sphddmster iternaclesside bridge

h h
toge AP RAR IR SebriSioSHAEE wiiD o e or P e Hogkqnete.ca sugar
phosph&ie pikBb@sik @bmPbscAISRER ‘fﬂh@sﬁ;h%ulnitl‘)ecah S ﬂ]&k%g%?%gﬁer unit,

I i nkage. Nucleic acids al so include ‘substitute
whezsiiy the, @@%‘ﬁﬁt isyer exagiphestiteblelto heildupa morpholinpylerivitiveheligomer

o R SIS B0 PAL ISR . BTR8R 120, s

for ePunpla,ethe eapihcpyientvith A edrphutinvderibittveans, Gab builup @$olydmide
m ne, and ot her

adeni §05| ne, ni ne, and _th
nuelgie e GTHNA & 48 orsHbRL g eamyleonaViPkrmBE el G9BALBisgonjug Cherm
5:3-BUBALL I Scdnd] NS gﬂé@ﬂl&m& aﬂmﬁ%kl&oﬁ%megr Bf2-

fied basé i's any base whi i's chem ca nct

ammbﬁ’fbmgb{mwn dihe Dagblwcd:umde may@abasth& daybn}gafaltcyb:fckblm in
hut which share

o B0 ST hpiSgn e b pcbenlite Ru R seidh g thadorgpate sroups
(PH(DNAM nedied n@aéle %adIbENn? ddnﬁloﬁgoﬂié%oﬁﬁéé ﬁa%%?%‘ékl;;@é sB&ions with

for exanple, selected from hypoxanthine
alkyldinkgig s ATEO llnkeﬁs éihgalleyd dinker nzaytlha twemched by unbranched, substituted

nouraC| [ . Cl- C6) - al kyl uraci |,
or“néuﬁfggl?%?& %}E urea%rlqrac%m%e?x - al kynyl uraci |,
5- T}i‘ey[ﬂhbmfmitf& |a)BJD3@1deoxﬁrb%E'é P& thplaced by a modified sugar
5-fluorouracil, 5-bronouracil, 5-hydroxycyt 05y

unit, yrherein the pmodlﬂ@ﬂ sajgarogmne forexaiGpleGBlectat] Kony Bd}’—hbsﬂ:em e-D-2'-

deox B OBt £f SRBEitser et R stet THGu R ke ribose,
210- ﬁmeﬂryﬁiﬂﬁﬁé OO, L OGalkSnAZRBYY, DORH- 8@‘7@5?%@& | t{g,ec%)alk ylJ-tibose, 2-

7-deazapurine, preferably 7-deaz

NH-2* @P@émbfseéhﬂsxylmfu@uoq@umanablmﬁ“uimdsreoxy#rmﬂétydyqymﬁymﬁo-hexo—

pyrarS, o SYLEIE R ifror sk i ortons SR by i e
114: me)adﬂdxdr@p@mm@aiﬁ kiskan ﬁnal@gﬂdescﬂﬁe@ tfme%ﬁﬁ@%é/ V'm?deﬁﬁnes@che et al.
eosli d

3& deoxyguanosi ne, and deoxyri bonuc
(199 TW@W@I@#%M@agd/@ppwyﬁlpwgam@ﬂm (desadbetl, fori axample;, ieTarkov

Metgl 2199%)20 vqjh?;ﬁ‘ 9«10’7’6112?1‘3 I nosi ne, 5-methyl cytosine,

urine, am no-<6-chl or opuri ne, hypoxanthi ne or

otIh eommdbcf)dlmhtspﬂhe nfdifed bl igh 2 HRIIERSI HsPABESme
is list is neant to be exenplary and is not to be

embo H’Peé’ﬁsp‘ihéﬁw iso? Semetlilabase, Partieuaiotfor abcer o mudlemsides linked
bya rg%?ﬁ{ddﬁgﬁr BESHIs PRt 1Rd iR 608y El%{algg cor por at ed.

Nucleic acids also include substituted purines and pyrimidines such as C-5 propyne
pyrimidine and 7-deaza-7-substituted purine modified bases. Wagner RW et al. (1996) Nat

Biotechnol 14:840-4. Purines and pyrimidines include but are not limited to adenine,



exanpl e, a cytosine may be replaced with a nodified
cytosine. A nodified cytosine as used herein is a
wa@aaoasd7ky occurring or non-naturally occurri nBCT/US2006/037987

pyrim dine base anal og of cyfosine which can replace

this base without inpairingthe |nnunost|nulatory

activity of the oli onucleotl | t osi nes
cytosinacguaaiseAnd tByming.An Mﬂﬁftnét]“%lg' 08 sﬁ%‘%‘i EW&-‘?%?MSSS
subst1glﬁe(g?nd isBANkd E%frﬂﬁ%ﬂﬁneﬁsf | uoro- cyt osi ne,

or o- cyt 0OSI ne r ono- cyt osi ne, 5-1i odocyt oSi ne,
5-Aynotifed bose is sinbase Setigitiis @hmny Histiyet deinn ie naturally occurring

basesgﬂglgailiytfgygg]s nﬁﬁﬁ@ﬁiﬁﬁ%ﬁlﬂ%ﬁ}snﬂ)& Q%Lfﬁgm 'S agd i)ﬁfwg{ch share basic

chem%f Qﬁicﬂﬁés with R SPS b 1 86cuedh ©B4see STHeEmadified nucleoside base may
-cytosine), 5-aza-cytosine,

be, fo? emnlda,metactﬁ;itfmm oxptbingt weribalihysseuas), serudowepihe-thiouracil,
_cyt .
S RSN EDL YRS 00, Beob A .o

alkyngﬁﬁadﬂ 5- (Hﬁirb%ﬁﬁétﬂﬁ'ﬁlrécﬁl §-chl&ofidatitreflusraniatil, 5 -bromouracﬂ
brono-uracil, br omp V|nyI uracil 4th|o {C%Cé)
6

5-hydsoxygatosiog. I Gots): alled@ft@%%;ﬁr (CarCeediafkenylegpang
alkyngficﬁo%{ﬂeeg cﬁl%(%ogc?l Qﬁ"éé ﬁlﬁéﬂ‘b@gtoginw %&%Qﬁb NG3-dimethylguanine,

ro-cy y- cyt osi ne,
2,4-dbyrdhepyried, Iaydzapmsa mb,sumtmﬂ Meaaapgdnecymfcsabie In

RISk o] ST S S
alkyl%ytgéﬂlé, %%y gLk ylc?t‘o@ﬁ% 83. yd’rﬁxﬁie% yitidirel 5L9 system

uoro enzene or difluorobenzene) or a hydrogen

hydrcaiymutl(}d@pwﬁﬁl)dme&mﬁﬂimlwyemﬂmﬂ .2 AN4gethridpexyisiijdipe 6-

thloda :%%%io%glg ethrgdecﬁeo?%q%eonﬁ cleg easnoI { urogﬁfr%le 53}?81115%3131%’11m1dme, and

dlamﬁﬁﬁuﬁﬁé &l ab loydi amapiiring 1rﬁ>@fnb,ﬂ£niw@@cﬁd$§ﬁ{eog amln@mne
whi ch can replace this base withqut inpairin

2-aminenbrabloraprringthypgxangiing ox gihesrmedtHcasiong 5 BhHEHERE Wgeoslde bases.
This ggtgé;&{eggt 1438 %k%@awgdgggotqg be "ﬁ{t{ag écfl {o't¥inSin

Zaguani ne, subst guani ne %such as
7- BgnEigcular (Si2nlE) @Isdﬁ:ydtyllhgtmm imodjfied bases may be incorporated. For

g3 B SR et neC B N e e
herelg 1@%&@: gyg)%&nﬁh %&fﬁﬁtﬂaﬁ? QtQlrfingp HiMiihd BE Baldg If Etosine

iam n purine, 2-am nopurine, purine,
Whlch rdoteplacadenbase w1ﬁmb’s1mpam1@jtha @jgmun@@n@éatgry act1v1ty of the

N6- ITe n 8- 0x | ne it ’
olHERTIE. (Ao Bty GOERI AEe agi b b proosines
(e.g. 281 ehefinyl R8BS -Noro oy tariHe] Mhlo@éﬁﬂdklﬁe,lﬂ-brcfnot(i}eosme 5-i0do-

invent’ion, the guanine base is substituted

cytosing, Selryaoxybedesiee Sdydroxymetineytopas Sedlﬂeomeﬂbvh%r@é}n& and

unsuggtﬂﬂzl }éﬂ]%gg 1te11?%1r53%1|ﬁ lc&thlxx%g gﬁ%@m g‘g)smes N4-substituted

cytoémé‘ﬁ%@\”Néi—b&xﬂ-cﬁosﬂﬂd),r 3- mctyees'ine; aFIhemyptomy‘@smd Jamyms)ne pseudo-
or .a hydrogen atom (dSpacer), For us e in lt
isocytpsian CYioRine pREos) Wihrepdeats THESYSiems %g,, hfa}g APTOBN eE%ﬂytosme or

phen%%azilx 7 A \Z}\(éf?xﬁﬁts%}‘igatﬁﬁe’s K@ g 2B ¥feko-Bradl BFop-uracil, 5-

proce nown I n the art including, for
bron&waimhmacﬂl; hehib-uzacaln 6ditytisox ypinagl hepr apmﬁ'i-tlmclﬁat Sroe of the preferred

(Beaucage SL et al Tetr ahe Lett 22: 1859),
cytogjpes ipglu %éﬂ%@‘é@ﬂ&ww%hg?‘ﬂ}h%%és% ks PEPES 0 al .
hydf%}%ﬁ@ﬁayl szi‘ﬁl;-e dh PRl I-c9tbsHed In dnotiratbo@imdaCothednvention, the
86) " Nuclei ¢ Acids Res 14:5399-407; Garegg et al.



(1986) TetrahedronLett 27:4055-8; Gaffhey et al.
(1988) TetrahedronLett 29:2619-22). These chem stries
w@an7loss7per f ormed by a variety of comerci al | yPCT/US2006/037987

avai | abl e automat ed nucl ei coaci d synthesi zers. These

ol i gonucl eotides are referred to as synthetic

ol igonucl eotides. An isalated oljgonucl eot]de .
cylosige hevLs FYPSFBHe B # BRiKE Sg‘ma@"o_ 1 i_egﬁoazérrs\lﬁi ifisey, an aromatio ring
systeri §0.8! ?lhgfé)gfaﬁz‘%ﬁb 698‘?@19&%’8&1‘?26&%&@ Hyldrdgen '&Rﬁﬁ'&iép}(cer%.

assoéiated with in nature. an “exanpl e, an’isol ated

olAsgmothel exdniple, awpnine naydeowbpleted witls @ prdificdguprigabase. A
modifig giaie g Eein i ok Bb @hhe Oohdalcali) 8BRurring purine
base RRBHUTPuRAE GRS HRIPIRR (B BhSEHItHAA ipdiflflg SHéliRmminestimulatory

t echni ques enpl oyi ng ei t her phosphoram date or

activity pittbe phgemickeotithe nviedified suanipss| inglnde butieys ngfigdisddnat es

can be e, for.examl e, . [ [ :
7-deafaigch s P AR e pBE GG B LB (B gyanine)
7-deagiL8LaB6itaid geMing) hebokahthidd, Kl abetturd gdasaes (egd N2imethyl-

U.S. Pat. No. 5,6 023, 243 and European Patent No, .. . .
guam@g)z,5m;lOQazﬁfﬂbél-%ﬁéHaﬁl@aOW:%ﬂammléales?oﬁdwnﬁh%@élmmopuﬂne»

1es . . [ C . - : - -

2-an R A AR S AL RIS o RO adenine o0
adenige)p 8tsubstituted guhﬂwae(ekgg@.r-lhyih@qrgiubmide @ 8-brorubduaning), Endt
ot D RS9 SRS e g iy
univeg{gPBQé'er@.:g, $-thB8y1TinEde S -hit@aREsIc 2 1Ibaid) SarBd SRS ring system

I gonucleotides are 1solated. An isolated |igand or _
(e.g., bengmideeblearrididldre- kenkingdazdlen A -oethyohdd L ddlirgecleRzgarhaxylic

.. substantially pure i.s\free of other substances with
acid qfp Ekoﬁ%hfdéo%‘?ino#%r(ﬁwcwjund in nature or in in vivo
S VWor @6 irt 1Be Aidt@X in@Biitidal fietoligahuctentidapef tap irnvehtiorf @i bet s
I ntended use, In particular, the |ligand or s
synthesizefbirveoHingeany of ¢ gpmper firpsedpies &velldaropa in the art including, for

sufficiently.free firom other .bi ' % .
o, Bt Sl LRI GBS0 AT Bpecron
Lett TNEEITR.CRHhd mafleodide PRpIMshRdfite Betiad §@ng etsad] @D8S) Tetrahedron

| igand or oligonucleotide may be adm xed with a
Lett 2¥5tets dieshden B et dAPRQLEYus dadeide Rey f+:g399-407; Garegg et al.

irCal,~ i rat | . y
aoR PR REE R PUSBAL BRI, i 90l 20261920
Thes®yheteis@iet caf bd prefopmed By atvatety of hemiviegaaily amilable automated nucleic

..oligonucleotide. is nonetheless isolated.in that i 1as
acid %&PsélﬁﬁstTg]ﬁfei ﬁ}aoyug%%ipaﬁréde FEe St dfeuclipiiS. An
isola@ 'oﬁ%oﬁ&cléﬁl‘le BEn 2R B/AE AL B%ni JfigbhVd1 84 de Xk @8 separated from

nj dgates As~used herein, the term"conjugate" refers
comptonewtn whidnib isteirinelly agsocigied withrip metuewm niyoareenanae, iag isobaied

. are linpked together, .directly or indirectl Vi a any. .
oligoier iR e ¥REb TR RaR et shab Araca s A Miochonara
or fréiRChiegadig. | S a conbi nation of two or nore conponent

parts that are |inked together, directly or

i nifiortifted|backhoings ish ab phasphemmthionies may bneynigsized ugipngautomated
teclu% n\Yeg %%tL nyir?é glyﬂeg sﬁosﬁhgrgﬂ?&% r'ﬁ-'})hbé}ﬁ%oﬂgt'e WferfisftA0) mta%d

alkyl-phosphonates can be made, for example, as described in U.S. Pat. No. 4,469,863; and

alkylphosphotriesters (in which the charged oxygen moiety is alkylated as described in U.S.
Pat. No. 5,023,243 and European Patent No. 092,574) can be prepared by automated solid
phase synthesis using commercially available reagents. Methods for making other DNA



i gand and an adaptor oligonucleotide. In one
enbodi nent the conjugate is nade via a coval ent bond.
WO pooass7eibodi ment t he conjugate conprises a | PeiR®E62006/037987
The conjugate can include ong or nore adaptor
ol i gonucl eoti des and one or nore TLR7/8 ligands of the

' o« . T onyj te can, alternatjyely or
backb b b i B SRS Fe 57 1B 0SAe (el oknaes E et o, 1990)
ChemReb 903584; Goddchidd TI(1990) BebcbRiugivk ((GRRAS] : 0§5)0t her

medi caments. FIGs. 13-15 illustrate many 'features of

such conj ugates including points of attachnent on both
Isoldie 11 9gands and the oligonucleotides, and the optional

use of linkers to facilitate such conjugation. In one

emhoctitamdmbdditeentto theUER 78 ligardls @Ak BRla8aRbr @ﬁgdfﬁqa%tﬁﬁ,s are

C

<ol %Ldi %ﬁ}n,ucl eqtide and certain TLR7 specific |igands su
1solafed. gy isplgted ligand eirlisonpeipriidsds alizand ormligoimilenside T is
bsafant Qb ' .is not .limted to a
?u _Sppl yCdT) 011 ?g%ﬁ&lg isg%%l es{g?léer?gﬁ ﬁlg&blﬁbztnl toﬁdl??rﬂ]ﬁ& Inggn nature or
n inypiefsgstenb o di0ex2ént prarticateine apprepate fritslidtedded use, In particular, the
ot i des..i In sone enbodi nents, conjhu ates
£

n angucl g d.n. | egfgqt h. | it es.
£anGOr QHEMUGICOBHT SR adhyinyesang s se@Fenily: frre Bpneotherdueldsical
consfituehs 85 cd1RisH ag BsbE ARl ri‘l?ﬁfo@&%m?%’, gﬁlﬁf}tﬂln%lf)%%gnaaca%tri)cta%?reparations.

guanosi nes are_ excluded,” parti
Becagsq foiaeleted dighuetkor oligonsdbdtidemmayrtestdninedatvith y pharnsdcgitidaly
. TLRO,, FIGs, .13A-Cillustrate fhe structure of
scceptbiEEe  TonapieuEal yptintnine Do ipomsaraise may
compirisabnlyarsni] piseshtiga Hyh@ei%ﬂ'&lf%%r HRatRI0 CBRSigaddBr oligonucieotide
. va}L{ll ant. shown in FIG 13B can be conjugate 0 an
s noggthelessiraladed ndbatdt hasrbeen sebstratialiossperatad foom she subStances with

WhiCﬁﬂqn%yT%soéiB%%]ﬁ%%%%&tee e or nore.of these variants

attached to an otide. The variant shown in
FIG 13C can be conjugated to an oligonucleotide at a
C 5" end. FIG 14 illustrates the conjugation of
oM ¥gHEnosi ne to an ol i gonucl eotide using a linker. FIG
15A§hdeﬂ%€feﬁ{,%l§et%hha&f}?% 14 WP o5 A2s) and
i munosine to which n%'(.teer FS}Q%%EJ?S?{JS |8§1%ﬁ% got | degrore
compengntiparte thaj argdinked toEkthes; ditpetyadrdndindctlyva by Sijisicobhdiyal
. C rise 1,  .2,..3 5,.or nore |jnkers, or
mteraﬁﬁfqlﬁe)'r nache\fg? fiﬂ{lﬂg@wﬁ’rgﬁt%s P CoMRBatomA! oprInere gpmponent
parts Geiptedilked iopeel, @Iyl dr ihdird My (VR EERatbnt %H&igg.e”.t S 4
l'i nker and Evl represents iminosi ne and subScripts
ddAePeasnset the mysntien presisks apompasitidnhiaclodinguganpigate SEQ TLR

vy B AR T bl (BB 020
covalphtdoade it o enitualimemuhosimiea WnigiRed 4 Nkiedrs at ei t her

t 2&53' end or t hﬁ@g' end. The linkers may be attached

t o GFYTINEHE Ry BCHHe oG obRotrsiapior gbgameicisotifleseand one or more
TLR7/8 G | irig} b osphat e .

o G DO R on, ey o AR RARELAI Ry g one
or maseothacwpelsonlas adiudirg phasplmiedntaatige s SEhe reidiv.arhe,

I phonat e and/ or am de |inkages. The |inkers
ﬁi}&éé@%ﬁ%ﬁ%mﬂ% CaiTes Bl ooV IFfefla@oinisht attachment
on boﬁiﬁ&ﬁ}ﬁ%ﬁlds%Béﬂiecoligonucleotides, and the optional use of linkers to facilitate such

conjugation.

In one embodiment, the conjugate is a conjugate of an adaptor oligonucleotide and
certain TLR7 specific ligands such as but not limited to immunosine or loxoribine. The

adaptor oligonucleotide may be but is not limited to a poly(dT) oligonucleotide ranging in



resi dues (dSpacer), oligoethyl eneglycol such as
triethyl eneglycol (spacer 9) or hexaet hyl enegyl col
W@ 3aomss728), or al kane-di ol such as but anedi oPCT/US2006/037987
Li nkers may be attached to_gﬁph ot her by
phosphodi ester or phosphorothi oate bonds. O her

SR E T e -
embog{néeoq@ab g&gg%aéés! d'fkclﬁ%ﬁtor SiddnBEIBO dek MRE8eriin TTRIA 1$2al@Y such as

i n orie conjugate. The oligonucl eotides
imidamaguibeines mced8sybsiitwadigianosioes ata excludride parfiaylathy if the adaptor

. further . substituted.Db | kyl .or . subst j al kyl
oligogiigshde iHigt grPyoRtETUBErYs Y R d0iCh 1
daybk 3 AQC ifliehtethe Yithdture Wl iMunbditemsone]] ad@iol Bdnddher variants
multiple Iigands of one or different types to the

thereaf] thefoan be vesadiid éhe comiugatipyypiegesse dhe yaanialovan BoFlcnABRican be

. linker resulting.from tide i fying rea
conig 5t ST B Ay PR R YL, 0S8R B oy o on
or md¥BYf G Rirlani attachedds &n bRgdHudleotide. UTeatatioal shawnio FHEI I3C can
resi dues which are connected by p g}gi de (g?rri de) .
be copjugkiag ésan qigonyeleptidestie 5o Pﬁl@oﬂy& 4 ahystratss Speconjugation of

immmfﬂégl{élp Eoz %f@%opﬁclg&g%mshg@gﬁ%f 15 53l SRR aRScHnl Bk fGints in R-

I'ne durin phase synthesis.
848, GLtE@Omat inmiuyosihdrieywinaly libleers amidecbligogadérgide$ nlaly bwnicogjugated.
synthesi s _of the individual its, | mmune Respons | n.
The GBI BUIRERTLOHBEY EROREER hreds 1rinBhEordbge B fEmatvely,
they 1%% 1ack 1 Rers TAMNK afnBRISIASR njupdie YSHSly (AT SIID-TM ($hér€ LHepresents a
"Thl -1Ti1ke" refers'to having a feature characteristic,
linken&ndaI VI hdprésemia iranmupesinn el subscripts derpigribe pasparedeach unit in the

.ch L std cal | i ncl.ude, i nducti o .gi
con g B R LD ki oY g PONHER L Ry 8O- o e
diffelefPa B EQHEItSamPRE 1416 HRidBaed oA eid iatimsine kheé tedinkers at
_"Thl _-like" is to be contrasted with the term
either the 32 ppckerthe Ghéndh refers to having a feature
C i St Th2 ' .
oo AP Mg FELDL, RERRPAR B hppfluaci s
but n@t(mlhﬁgcﬂo@tbaakbcm&}phoﬁphg&r graumoicy sugkr Imgs o gravipe vk igmnple, they
In ing | EN- F | FN- NF-a, [1-12 ]L- .
may bECBORTRS UAPHOTHET RES BRoP P Ba1S ey ighdsphonate dndlor amide
1inka%£¥?‘r acteristically associated with a Thl imune
esponse. Thl immune responses and Th2 inmune i
r eBlpolirdess maebdedn-auadebtide ibpatursu Aihese- inelydé, £ovexamplle; abasic

.,SO enbadi ment,s.the Thl -like ] ne. r onsesscan
residi R RS SDu RS TREaro art i e oGy ey ) &

hexa@ﬂﬂ?]@hé 1 (SpAédrud), g atidanéldiol buch.as bhtad&liolaMdnkdrs Ay béhagached to
Thl -1iKe i nmune re;gonse can include expression of

each other by phesphodiedsr arphespherothippie baads Phemlinkees Fpglalamino
sk oot b RLIEREE 5L Rl OSALAL R s C5 or o il

linketd. rDifRkeniopsedf lixgéeks mhyalonbe esddddioneodnjagatdl - | i ke

i mmune._response i s Thl response. A Th2-like i e

r espofligenBerotides Py eé%ﬁ%gx ASaGF r%%ﬂ}leéwhef@rmanﬂgﬁmhﬂ

ke | pac iy idddmay atbd-cdfai
s TS, Ml gL b
doubler or trebler unit, which allow conjugation of multiple ligands of one or different types

to the oligonucleotide. The oligonucleotides may also contain linker resulting from peptide

modifying reagents or oligonucleotide modifying reagents. Furthermore, they may contain



characteristically associated with a Th2 i mune
response. In sone enbodi nents the Th2-1ike inmmune
WO e@possse0 can i ncl ude suppression of certain TPCT/US2006/037987
-associ ated cytokines. The Th2-1ike i mune response
can i nclude expression of certain antibody isotypes,

' [ | gE_and (in. the. mouse) | , Wth or wthout
one de ot o b Rt i i TR BED v Eh tre SRS HEPY pepilde (amide)
linkagent ypes, including (in the nouse) Ig&a. In one

enbodi ment a Th2-like immune response is a Th2

r e Sppdidisrentpligonuplgotides axngysitienized by hetatilisheshmieihinds and can be
. rQVd : ' i.ng.a,Thl-l.ike jinmne, .
ink B GRS o TR IR 30 R ATl bR e tnked
togethexsfoiowig syathesie sf the gividislam@s. enhancing a Thl -1i ke

i mmune response. The nethod includes the step of

adm ni stering to asubject an effective anobunt of an
JmerleFﬁésgoASwand and adaptor oligonucleotide of the

invention to induce a Thl -1like inmune response in the

s ulpj ceetemblodineane, therBbRmedisted hemiuny £3p 6128 iTIOMI EEnBune

-nethod far, suppyessin Jh2-1i ke i mune_response in a

Tespollih %& P?e%%W?lﬁéE%@Hni %Ef‘&‘g@srﬁtf?fé teshasiingn feaie phasacteristig of a
Thl fnenéncsSefiodsd. AMThefifn8fik Y@sg@ﬂé%%gﬁg{erimaﬁ# Bty Andih @ uction of

and adaptor oligonucleotide of the inven 6N 1o
certagupyprkans sachTi2iFN-k sedratiemn@n neés) ofi §eGianninhmoglobBed, and

macr g ARG LUF (o PATIE! Shio e ChBAcHEg R dIE] BHZ-lke”,
whick RFERES BEVIZES fda¥ira Bhdr IoTNGic fo?%l%ﬁ%%nyn% ?33‘8&%%0{@ HENEsed below.
ude, t'hou

Th2 character. Such conditions inc
| i AThatlikermmane esspynsarvdn islirvrexpiessiomef @ytddernancytokines and

chemoRTRE FROTRE FSe TSI TN PP oL BB 8P 7 oo
combikdton tRebHRAPA e cf%ﬁﬁ&&ﬁs?icﬁl% aﬁgﬁg‘tiéfl h@ el inft%%{eq% onse. Thl

. expression of such markers are we known in the a
Immgl¢despepsagded FhZEnmmat yespensefrane betiesdrie be odundér-reguinoey. In some

[ ' cell or popul ati.o f cells, in one
e gAY S A ks eGP AR e PRSI AhesTaEs e
Th2-@&bodigtes tytokied At hidin SR, 1 PSITAMNGL snPIICI £ BB Yh R0kY ifRfGne

of TLR7, TLR8, or TLR9. The cell can express the TLR
TeSPORsE ¢AndN¢lyde expresgion gf costeinentibedy totxpes.ondnding §is thdwmoTiedRIgG2a,

: [ t [ t celd suitable. .. .
it 0 bR O e il o D ot o i
the mowesd) IgF1.phpereanitodinént e @ slikedmaRindirepenSs PTHi PEPEALe.
bl o%ﬂ% pnonucl ear cells (PBMC). | n one enbodi nent the
cdt 'HR‘B SIS FeSRense ceinclide exprisesiomelany of gergain cytokimes and

chem6RBEE %ﬁiﬂlﬂﬁnﬁ fLe4,TI!ERS, ]LDIO(? —lg,n'ﬁlgddingggﬁ‘inHm? ﬁfeleo%rthat are
population of cells is obtained as a ce I'ne

charagtegistisially nspciated vefhex Th2l inminthe wsfdrRe. Imsontveensysdadérte tie Th2-like

. he cell|l or. |ation.of cells is obtained as a cell )

immog Fesb bRl AR PRI o ke A sapdyed ovkiaes The Tha-like

immuie aEsYbhsRGaR indliTELABreb 8P O\ Gtal TarRib6 &) lsoQped? %ﬂi&ﬁ% R and (in
of cells, it may be convenient to introduce into the

the mewge) Igfi 1, ph eravithont sppeeskion of certapo Th bessociatt antibodyhattypes,

includifig (in the mouse) IgG2a. In one embodiment a Th2-like immune response is a Th2

response.
Thus, in one embodiment the invention provides a method for inducing a Th1-like
immune response in a subject. Inducing a Th1-like immune response includes augmenting or

enhancing a Thl-like immune response. The method includes the step of administering to a



responsive to (i.e., regulated by) intracellular
signaling by a TLR In one enbodi nent such a reporter

WO 200a8/0887m@ pl aced under the control of an NF- KBCT/US2006/037987
pronoter. In one enbodi nent okhe gene pl aced under
control of the pronoter is luciferase although other

PR SRS S 38 onion

to 1n@1¢€ atThe -lilidignmidededposiss halkd :ﬁlbj-‘d@fldl tions of activation,
as an exampl e, the luciferase reporter construct is
exirons sEpodieEné fherinventign pravidgs |2anethedh for spppressingtiath2-ike
. i e
imm e (SRR s SURRL PR UROL U RIBOUR ool BT Bing BB jectan
effeciivahmaiitef ah TLR V&l gandtand admndrsoligbhit] satilicaif etk mmmnﬁ to
responsei can be measure by the roduction (nRNA
SUPPISEHE & ik imewas gespefise it theytbiest ca a&thoésmwﬁnchpqahaﬂar use in
I t
e P il ratine o B A8 P o onl A0 oA, mmune
respanse ivetinplratoasndrtt §h@ sharafterc Such fcorditioed incldde,ofitidat bmttamtgl
1 TLR ac‘hjig\&/qati on. The invention also includes a nethod
allergyand, ng antigen specific inmmune responses (as
degCneR@mboliin@ BRliBImERraiponfEh e 19es @REsUIRINTTREI bilrface
innate i nmune activation and broad specirumresi stance

markets afihesng @glé aghatipasyel asTge23, @m@m?@e ancheP1 §peettiods for
e P HTRE BRI P Bt B DR Sl e
FACS@ﬁMyggng NK cells, T cells or other inmune cells that
can respond in an antigen independent fashion, or sone
c O REASHISACH} Of imsaRacgeIpEse i atsiel 28 Pepwletion g cells, in one

emb(%cﬁﬁ‘l%ﬁtttﬁg&gl &g;rc{pﬂfa%ﬁ PUe‘ils‘éQﬁx‘eLs% 9Blehst o Qﬁlfﬁldsoﬁl%%g%ﬁtﬁgces

I mune ¢ s are I'n act orn1an are prinme
prefargsponly dne o AY.RI7NVEREB nay ﬁmﬁadﬂrmbeﬁrcmmmmtgaﬁLﬁmatu‘fﬂ@, orit

can YA RAR (AR ER RS T Sheh et i Pl B s Fpiabf

expr&'sfé‘ﬁ@%f:t@f for tRHLR N & SR \GRbIdihEMTRE @eﬂp&spogﬁﬁtﬁf)ﬁ BE&L11s is obtained
above such as travelers. Subjects As used herein, a
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immune response refers to any disease or other condition in a stibject in which there is

immune activation associated with TLRS signaling, and such activation is detrimental. Such
conditions typically involve activation of TLR8 signaling in response to contact with a TLR8
ligand.

As used herein, a condition associated with TLR9-mediated immunostimulation or

immune response refers to any disease or other condition in a subject in which there is
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platelet activating factor, arachidonic acid metabolites, and serotonin are among the best
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antibiotic-resistant strains of microorganisms. Already, vancomycin-resistant enterococci,

penicillin-resistant pneumococci, multi-resistant S. aureus, and multi-resistant tuberculosis

strains have developed and are becoming major clinical problems. Widespread use of anti-
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carbenicillin, oxacillin, azlocillin, mezlocillin, and piperacillin. Other types of semi-synthetic

penicillins have narrower activities against gram-positive bacteria, but have developed
properties such that they are not inactivated by penicillinase. These include, for instance,
methicillin, dicloxacillin, and nafcillin. Some of the broad spectrum semi-synthetic

penicillins can be used in combination with B-lactamase inhibitors, such as clavulanic acids
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Anti- fungal agents are useful for the treatment and prevention of infective fungi.

Anti-fungal agents are sometimes classified by their mechanism of action. Some anti-fungal
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Dactir@islcin, DiuhembicimBal, Eatremtistinierpbbsphete sodinm Egopsside (VP16-213),

limted to, antj-histanmnes orticosteroi ] .
T T A O
mter[\gé?i)ﬁ %ﬁ%{‘ 7@t TRiptS Y d8tate( SEEE delBasinBfattot tdlegue), Lomustine

asophils. These conpounds are well known in the art

(CCHR, MochtonethaminekCt Gritragea mystat mbrrcaptopyring iggsna, Mitotane (0.p”
[.- hi st am | nel.udeg:: i fqd :
o0 it AEE CoREACr sl Byt Pt ponosn.
TamBeifét @fhicEhiophmiRh Thiotepa) Vimbldstind sutfates AnestérineziomdMSA),
ORI T
lQr [ ' ' i i .

(meEEAR RN A By gERRAI B onEOARY) Plugstatn

(2 db@iyebiotingein), SetrustieolethylHRC N, Ashipeside €YM-26) and Vindesine

nor.astem zol ? .Eelateni ndam ne, pronethazine, pyrilam ne,
sulfate, U HAZ NSO LpPd r ani | ast. Corti costeroids incl ude,

Blr"tél“g% {i@g%gﬁgllefaﬂéﬁtﬁzdaﬁﬂb mAEbI R IRbE BhePFBup consisting of 3622W94,
4B5, ANA Ab, anti—FiK—Z, anti-VEGF, ATRAGEN, AVASTIN (bevacizumab; Genentech),
BABS, BEC2, BEXXAR (tositumomab; GlaxoSmithKline), C225, CAMPATH
(alemtuzumab; Genzyme Corp.), CEACIDE, CMA 676, EMD-72000, ERBITUX (cetuximab;

ImClone Systems, Inc.), Gliomab-H, GNI-250, HERCEPTIN (trastuzumab; Genentech),




predni sone, becl omet hasone, budesoni de, dexanet hasone,
flunisolide, fluticasone propionate, and

wao eooass7a®l one. Al t hough dexanet hasone is a  PCT/US2006/037987
corticosteroid having anti-igflammatory action, it is
not regularly used for the treatnent of allergy or

in j ed fpor.m because, if._is.highl )
EEHAE i M CEN 0y L0k BRER eSS, Lobipel Shpocige 11,
MDXit22aMIBX {28 0] MK -d26, DRG0 TR DRSLNEMEIINBNENE- £ ERBVMUNE-
used according to the invention for treating allergy
2, Mgpophatrfa Nféf@gzwy%@nc@m RIVI08r @urex, Pooerok Rretacget, Quadramet,

Rib A b el SR U0, 88 bR g 4o,
SMARTHBDISES, TNE, sndEENAPAN @laslsanedbaROehal B it is not so limited.
;:(ﬁlrrhl costeroi d use _include cough, dysphonia, oral

& FRICELYGr e By Dp selapigd fionhihg iseaupdossistingsyfdi @i Anti-idiotypic
: a%’jflﬂ J , . .

cancj n{a%ﬁtéé%gﬁig”@ qgg edpor ogl]il eé%&%ﬁlg g’nrl\élgs}ogﬁ%gﬁg‘?d%%%?gam
vaccingt Heddteuf Ovaras,i MV axg oWk, IsWaR) $EsKOTL theywpspe BIB2OMUC-1),
i ITUSﬁI e tWeakness, Nﬁ{fl n thi&ﬂi ng,. and easy bruj sing. ]
iposghiahidiotypipx e, Nelacings pentidepbtismeaseinepiaxin/agfigen vaognes,
MV Ribdsdiazpéiae 61 AL ' Yame d

153: 1739- 455%&? i BS&%&%@‘?@E‘&&%@%?@%%W
ImmpCygAderatys.dud ptisnotaoiligaitadc | eot i de combi nati on of the

i nvention can be used in conjunction with anti-asthm

medi canments. Medications for the treatnment of asthmm
Antifgllergy medidaimenst hma nedi caments) are generally

se,gﬁ\r ated into two categories, quick-relief

nme

¢ BER & d1zand andarlgpios oligemistaotile pittie davenidorscandstusadin
: ] : - m control nedications on a
conjtgglhi:ns %%sa?lg%ﬁgltgggﬁ%dg%egﬁ% mai ntain control of
peCenehtoral astiuda forlteating er phecaing allerd® th¢ainvoRSd the use of

1 inclﬁgltde anti inflammtory agents such as ) )
allergomeIcHREYS oF drsensgiietom HiprrpissdiSemenalvingdberepies for treating or

diffiRg aB6 ' inS MR 808 AL distami
e —
otherdsugs Whick blotk ¢hepffects-af ehérefcalmedietats afiise alfeggid @€action help to

t-actjn 2 .agani sts, anticholinergics, and X
feg“%é;?g %fﬁvé?n@o _ttgec?}@e?%‘f’ BYIBB?OH*FR’@F 0 a?fé’r%%yﬁ@ia&érg& jeagtion and
have @8 20fettadnasilb¥iqhibnt A6 es MESE IHUsEigkHtiAREn ﬁ%%%ié%faré formed by

. . drugs alone or_in conbination is capable of "preventing
givingsmal depestadiay alleraen, jusepllydrhingectios ien theslling imendesto induce an

I . ar. i ted, PDE-4 inhj.bitars, .
- 6. 10 B 8P B i acatie
produdtin 4f artipganiestiting fieu ik inaotiagonNos HitibsdED HOKARS ed2

... ((TXA2) synthesis inhibitors, xanthines, arachidonic
Initially; eé‘r‘RJéféé%‘F%aﬁ%q with p veilgelese ef the pllgreemionvoihinducing a severe

reactioR GRAHRY dREIAIMIyThSeasd ' is i D L QT

C_5-_I I pox activati (5)’?1 p?aost%(f%}sﬁ? n pr%% algélglgi] eﬁ?‘ﬁ?%eg%?the

subjeBris actnaldly dduinistdretl thg onmpowndarvehich cduastheaflergmeepsnds and severe
.cause bronchodil ati on or snooth nuscl e

whi ch

allergiC feactios SAU 168P15 Chodi | at or / b2 agoni sts include, but
arKaey nleliihingsts it iuRab ek EAR Timikal th Ulngr \steroi
ter butggl i ne, D2%22/111‘ or not er ol m%lenot’S%Ig:ﬁét%?@g?’t%?%ﬁsmmds’

and prostaglandin inducers. Anti-histamines are compounds which counteract histamine

released by mast cells or basophils. These compounds are well known in the art and
commonly used for the treatment of allergy. Anti-histamines include, but are not limited to,

acrivastine, astemizole, azatadine, azelastine, betatastine, brompheniramine, buclizine,



pi r buer ol net hyl xant hi nes and orci prenal i ne.
Long-acting b2 agoni sts and bronchodil ators are
W@ eoopossTds whi ch are used for | ong-term prevene€DOSZN6/037987
synptonms in addition to thegantiinflammatory
therapi es. Long- acti ng b2 agonists include, but are

L CTEREA T
deslof:a?%dlﬁﬁec Qézcﬁ[&bﬁéﬁlrﬁﬁﬁlegﬁfh@ﬁﬁé |eiz‘1n§§tﬁlenﬁkoﬂéﬁzﬁﬂn6MHS’lb6I®9 any

afmmatory therapy. The ave been associated with
hydrosiygiae, dé‘fc@abstlsm d«braa@mc,an ?@c@palammes R@M%Same rpERstegnizole,

trenpr kal em a, and a f:QTc interval
phempﬂafﬁ\?@ﬂ%%‘@%a%? R PATHFi ré%Aagl hel udi ng ?'or i nst ance

t ReRbYetdrbiag inchRé ot afmal Sigdtelias, rhahgptednmlonﬂtprcﬂmwﬂmhe

prevention of synptons. These conpounds

preduisonndieotdiniedhasone, b@@qumﬁﬁgiwa@ﬁﬁhw%ﬂ%q ofide.dfusigasone propionate,
and t%%géél?l{ﬂtglpgp égﬂgu t({ég%%{m s 8§’§ DEorAlAIGA MEPhg anti-inflammatory

|es are a particular problem
actioMit 18 nohRgelatlypes fof tieargatmem sf allagpor eguhd in ang alcdsform
serum concentration nusf be nonitored Iéla éd% t tive dose.
becaysedos htgm}b?bsf’ﬂ’éd epitdpt fpngrtamh SHPEFY R S FREET B %%ﬁ&g
vemtionEbAkedting allergy or
Dexa%feltﬁasg%é é{,&%@: de e % ggfdsaggidﬁ%gq?i%hycar di a, ¢ &
asthrhalsdtgaserwiytniadivasisteredus earnhmdtwromthlawgmp@@h@l? af the &psegtien it can

be a%%%%%«i@@%xg%gl ol Hﬁ%ﬁﬁiﬁ%ﬂ'&%e& ChZ o%’?e ?ft}ﬁgﬁgg gﬁg‘é@ associated

with @91‘1?1%&%1%1(1 neliptdgde deMEh, afySptitaia, btdmir&ﬂl (E:mdldlhhsl)t eidin, higher
tolterol, pirbuterol, and terbutaline. Sone of the
doseadyﬁcme: effebisciush as g@@nﬁtsépprﬁﬁ% gE0sedRlFralCE SISOROTOSIS, aseptic

act | es
N A
skin (ifAdAE had e@d’}d)rhlhémgr @ayee & RetefSbn erﬂ.%)'AmSRmhRmpzarﬂjs 148:S1-S26;
nedocroni|l are used as | on Hﬁ%rm 5r | cations
and Komadsn Kb el (OB et F1spATuH A A O St  ng 11 om
exercise or allergic synptons arising fromallergens.
These conpounds are believed to block early and | ate

Antz!a@ﬁmairﬁmﬂcm;z&i | ergens by interferi ng with chloride
channel

tiaon al so st.abi I . .
meABe g;;,gs L)%ﬁgaqdrﬁpp@pfl}%/tg ?l}gpélpflsﬂtléf Céan}bél? i1gg }*e invention can be
usedr{ﬁQBQBREtﬁmf\{fﬁm\ﬂtp%ﬁhﬁ@ﬁﬁbiclaﬁeﬁ@d epithelial cells. A
to six week period of administration is generall

r eMﬂdncadona)foadﬁn@a‘gn@t et ssthma{ikserfatirasthma medicaments) are generally
sepagaégé @t%w S glg% ﬁ]\rne elne%r ﬂé&l%ﬁ%ﬁ? ghd Bhe- L | Joﬁ{rbleﬁ‘le&f:atlons

€se “conpounds are eved

AstWtie% t4R¢ thOMAgttbrkd yentiohhielichiians cnfa duilybasis tu ax:hleve and
chol i nergi creceptors. Anticholiner g cs_.i ncl ude,‘l db "

malmw cpotrol| af persistent ésthmaf hergtirmRopihmgdicatipps felude anti-

8 b héoBfbmil; long-acti
1nﬂ ﬁ%}%ﬁé%ﬁ%{q gmr%teﬁﬁng%l %%%?Jga%tl ﬁﬁgﬂ c?fg mil; long-acting
brorﬁﬁbdh!]a@é’rs sbtides Bhi-acts pradonibes abdynethylwénthines; modidukemigne

respiratory secretions, increased wheezing in so
modifiets.v Thequisk-relied n@ﬂ@aﬁa@;@ ip¢lydeshortrackipg By agprists. @R chohnergws
ons
and agsg?lmc cp%} t]glg)ﬁs el arr%%ﬁ/aglpgde%ﬂ]@&g a%%ﬂ%& valS&ich 8 these drugs

and hBAPEEhE Gehg ARk b inf doRiBisdtivatif capablelof pm'bhtmg or completely treating

proliferation and/ or subnucosal
asthma.

Asthma medicaments include, but are not limited, PDE-4 inhibitors,

bronchodilator/beta-2 agonists, K+ channel openers, VLA-4 antagonists, neurokin



thickening in the airways, and ultimtely causes
narrowi ng of the airways |leading to restricted
wa@peof7logsn20 The conpositions of the invention napCPUBE6037987
further renpdeling and possiply even reduce tissue
buil d-up resulting fromthe renodeling process

ey R A——

antag&ggg ﬁéd)&geﬂ%é hhHifosd, TROE B eptoitditagdisad T UrSagoits,

s used heréin, refers to a substance ot her
mhlbitdsrajf Saliipcarectivgion peotFinRzmg nrcptg@mdnlahlépr&n adapt or

o sepigheepoe et tlaaces L oLl AEL A A ucn o
smoo&emhwl tldxgm{p% oS %r/gAg%dh‘{s%mn%luﬂé BB Aol Bmited to,

I'on and/or activ accessory cells to
salmdtérbli}lﬂeutambl g&mta@letarlfutmlme;rﬁaﬁ%Z/foemptmﬁe@nomlwmml
are used to_enhance the efficacy of vacci.nes, lb
pirbuetel ngE e e ARG gD RITE LGRS agfng P21agopit did broviohodilators are
i S tHe"hnti-
conBhRESEHLY AL A2 B, S R o
inflath Ao thetdpied] @bhg‘-@ctﬁfg Bhvphists iacldde ditaranoislitited to salmeterol
create a depot effect and stinulate . the i nes T d
and aFvter). URhepe canbpaundy aramisdally ued st comtigaiion v SlerGids an
genergﬁg V\fennot Iu? ed}glggﬂt g Wﬂd Ao &@ﬁég@rptﬁﬁ yaabd B8R atsQ)ckh%ed with

ody rol dongi ng the

side E¥RaSIUEIR anfachycnandice s]ceébtla]smusrlet tremam hi/ppdialenid,i agd i QiQEgaéiﬁn of
adj uvants includes but is not limted to alum (e.gqg.

QTe thﬁﬁﬁWf%ﬁeom de, al umi num phosphate);

ey %ﬂ?&@%&ﬁ& 'f&tlhaaﬁcel tR&IpUgILing, Hive BEeH used for long—term

non- Nt ner a er-|n oil or 0|I-|n water-in oi
conuehandspremnnon bf $ymaptemer Tlmq|ognmngncbweuseégogépéﬂﬁmspsultlng from

phos es rqul %@1 it Ia.ggp?éﬂr u%ﬁl@g%ﬂta%g ggb Pto‘gl@—ireqﬁe& 2hdte tox101tles>

ﬁ:hﬁa@ rdbﬁblﬂ\@ﬁtﬁfth&e ek @A cshpdlinkds.z &6l a vésuh, Bptne %urand
area?ﬂmigen 88 Chiron Corporation, Eneryville, Calif

and
ConGRROUAK T isHDOMPRITohER GTTACS B s She i g narid tiapenti
range? %ﬁ%l Z' N dlg%%glrcﬁﬁﬁ[e 889, thefuohb L:% %em 418e @ﬂ&@é mcl)ude

ceu Cor porati on,
tachﬁﬁrdlﬂmgaﬁliythmiaa,tnangeaaﬁhjdlwsﬁnﬁng, semral aenvuuamtetmannulauon
causes activation of a cell of S m[—} B .
headpehy, seiires, henatpmesis. dypeglsamy ‘leaossé‘f’ R fipggonists
A e, oy f Rt of th
oA PR A o 8
advetdReriekbts agupeianki vt the edmiiﬁ@tfhnaﬁ oﬁﬁibl’t fa@ing|Py agbmms thefuvist

elutes in the 21st peak with HPLC fracti onatdwg d

tachmmxa,akgp@bmaﬁ%@@w, bypakalqrpig, inciggied dagtig acidy peadaghe, an
(car boxyl at ophenoxy) phosphazene (PCPP pol ymer;

hype%?l %an%??esear ch Institute, USA); derivatives of

|'i pappholgaseian an@Aednommihsrosad pﬂ%sg&mmydontmbmddwatlons for

(MPL; Ri b| I munoChem Resear c I nc. It
prevm;mg I)nmq,ﬁ]y g(ﬁ{;]]na SYTBBWS&QS m g&(egi:lfe ergic symptoms arising
fronl {l ¥! THE B% ot RGP bR vEd fo' ‘l@gck é%kl?'a}léi 14Mehétor(sao allergens

am ne ccharide rel at ed

by mterfenng with chlonde channel function. They also stabilize mast cell membranes and

inhibit activation and release of mediators from inosineophils and epithelial cells. A four to
six week period of administration is generally required to achieve a maximum benefit.
Anticholinergics are generally used for the relief of acute bronchospasm. These

compounds are believed to function by competitive inhibition of muscarinic cholinergic



lipid A, OM Pharma SA, Meyrin, Switzerl and); and
Lei shmani a el ongation factor (a purified Lei shmani a
w@e@res8120 Cori xa Corporation, Seattle, Wash.).Pdhis2006/037987
cl ass of adjuvants al so |ncI es CpG DNA. Adjuvants
that create a depot effect and stl nmul ate the i mmne
stem.are..t hose. c vebth of th
reosBi08S ARt P BES P R T e Bl duBPiag) g These
comipBeAdédeserfbinly &dlhﬂénélbzﬂl}f—ﬁ@dfbﬁd |b§9ﬂ(§spasm and do not modify any
i mrunosti nul atin onpl exes whi ch contain m xed

reacsigip Bhantigen.| Pige gife ﬁmcme wrying aSthsimasdh prk resmiraterywetrhtions,

imerbREFSnbertle  Amf B A AR oL P B i st em

#2 T IcGﬂﬁpOﬁtlm ofithe-ihnaaiod mBrashosef fdrataating aivhy ARthdeling.
S21: SmthKli ne Beecham Bi ol ogi cals [ SBB], Ri xensart,

Am@d rsmadglinggesulisdropsimestkmuselepel proiveration ansver syhwueosal
LR IR R e PP RN deppfp resicea

a1rﬂ®RL The @&npodmms of dhet mWntamlrhd}q&bVehh ﬁirtheﬁfelﬁwrlﬂ%h’kﬂbpdémbly even
0X flank ai ns of pol yoxyet hyl ene;
red hggélfa %Blll‘ﬁ gg res %eéﬁglf’&gﬁﬁd’r%%?ﬁﬁ ex Adj uvant

For mul ati on (SAF an oil-in-water enulsion containing
Tween 80 and a nonionic bl ock copol yner; Syntex
Adjuemessi cal s, Inc., Boulder, Colo.). The adjuvant may

al e d Cy cationic
pol%@sg? {elérll1 %385 Ertdn d%BP F?‘?ﬂlﬁﬁ {]Eers g%ealtnivg‘mog LR Hed in
combmeﬁorﬁwltb oheRidones, shtBlatieantd NAn hEfETAR, hd BRAHeRRL refers to a
r oligonucl eotide conbination of the invention

SubSF?élye aﬁ%% th an gttgeq; ﬁEFL&W%kgaq@sand@ptaémtwe@lg@n@clsmdgﬁh@
b es
enhaﬁ’lfs I s aet%gfriire |‘§1tﬁglq Fﬁr:# ?%&I%e ?J 89 %gn e?/ﬁmne re%g?l}dé cellular
1mmq:m I:dspms Adplivamte proanotel the(mt:mmla’ﬂ&d eRB6r el dtbonadf abéﬁssory cells
nmrune system_. acting locally as well as system cal

to entgnCe AT g SReg| el TESAOBY! Avdbrvanigiare ¥sgAde Fiinen e effcacy of
vacclded) il kA0t FRHE 36! Ss?tl?[fs 1% RN AGES mnﬁr@t%l:ﬁ’s%%m&nuriltg against the

nedi ators_and regufato innate | nty,
antlmd regul at ors of adapt ive immunity, and stinulators
nes..are

emat.opol es n cyto
SRR eSTR ik eyt el o fpDftnfe Smmope-simutating
adjuVdnts] and hdjBvantd th& crédte b @epdt leftbét, antl lsflﬂaalaté the Jdmuht s %&m An
IL-15, IL-16, IL- 17, 1L-18, and interleukins 19

adJu(a,q_ ﬂ@g creates a Qg)ot eﬁﬁqgn@s usedh etsin, ischadiianethat eanggs the antigen to be

o s BN ok o b o5y

Thiseldse Dﬁ:)dl]u\amtsmmtlhd@buotshﬁit lisytedks Mem (e IgC latghhiRgmthydeoxide,
EFN-a and | FN:-b type 2 i nterferon

alumging bhOspBRE); prlipchashd rpdiaons e bring rpw&ra(l gy mineral oil,
R B B L 8T By A SR s
of Mgntagtdy adjwetaris GSE, MantangierISA 720; AirLiquide, Paris, France) MF-59 (a
squalene-in-water emulsion stabilized with Span 85 and Tween 80; Chiron Corporation,
Emeryville, Calif.); and PROVAX (an oil-in-water emulsion containing a stabilizing
detergent and a micelle-forming agent; IDEC Pharmaceuticals Corporation, San Diego,
Calif.).

An immune-stimulating adjuvant is an adjuvant that causes activation of a cell of the

immune system. It may, for instance, cause an immune cell to produce and secrete cytokines.



The TLR7/8 |igand and adaptor oligonucl eotide

conbi nation of the invention can be used with an
W@rao7®a8720 optionally in a vacci ne fornul ati on. P@IUS2006/037987

"antigen" as used herein ref§1§ to any nol ecul e

capabl e of being recognized by a T-cell antigen

.recept.or. or  B-cel.l anti . T. tor..The term broadl
i (AR 8 Uy S Des AT RS i BR shonind BoubBh s Ge e the O
sap$ia t1eR]HOR 2S PSP E (@ SFcFid that SGRE Bthe ANkt FB8R Svith HPLC
eneral|ly include but are not limted to cells, ce

fracg%taﬂia@;t AquilgBipphaimacquicglpdpe.i WeoscesisapYinsos,

. | : i Lgat es, ti '
PO b e RO B R PR Rer R B e, Usa
derivaives of BpoBsRdcharidds 86¢H &SmondpRbgihioryll 1ipRIPA PV Ribi

gl ycol i pi ds, _pol ysacchari des, carbohydrates, viruses

Imniiwg Cherp Researaby fuck damilgnVprt e Bruramyd dirspgde (MPP; Rihhand

. h :N. { r . . anti ns
e BRRY] G R0 M G oM\ RSk R Rt
lipidaf ONEPIsmais A, Midyuitie Switedrbind); aad feishinenialchimgeN@OMALIE (2 purified

.such, anti.gens.. tigens re.specjfically include, but
Leis Gt grotP i ek LPOGAREereeits PEshe: TRIHAAsS phediists alo
inclERBEHG BRI s and nol ecul es expressed in or on cancer

cells; mcrobial antigens, which include m crobes and

o lAsiiuMants that greatosredbpiohefifect end stingulatodls inamuneasylstengaen those

A i.ngl he ifwwention.in.certaji.n enpodi rents ..
comps QR Move bt ST Rl B g e b liPos IOt gyt
incladek 8 A6t lithfled/RITSCOMS (RATTRANEatiRE caiple88&Whish Bontain mixed

m crobi al antigen, a cancer antigen, or an allergen.
saponifischiids and fapm vijusrsized parsieles wathaoresitkat gan hold agtigeny CS&.,

i ' ' ) ' limte 0. .. o

M S5ELRRISAST SELUIR Wkole Myt Bl Qv g oo
watdreoiulsien donerining MRL aaCQBDT:GanitlsdtinreBesehdm Bsologitals f8BB],

. isolates a fr nt r derivatives thereof and al so,
RIX%@%H%I ggﬁ%égﬁgg RKKERe Brechamasiuvanl sysisnor4 whiehicgrtains alum
and MPINBY, Ble1JilA]: ABHGGRE B[BcREbhd] érs@lihqf&ﬂgﬁ.g\&u@@sdcm&m 1005

t ha c compound

responsé speci ffl c for t oor gani sm
(thegegcopialri 4 bineat chaan n&hydraphabicpadyrxyaripylana fitinkgeibyi dhairts of

I nduces ap, i ne y.esponse (humoral and/or celluyl ar)
polypBy il VAt e EF o JP GaTIo~ ir rH GERiex QU PRI GAE, an
oil-ilSRferiefiblsiditd dntdifing Tevedh 80 2Rl a AbSioWR H1dRUWBofythek; R Ex

of ordinary skill rn the art. The invention intends to

Chemigglsabis., Bopldgerkerleldri ved from any of the infectious

ag . ' r et n. d I e the.ter i

B AR bl o by Rac i ORI, b8P Polvsaccharide
suchi astchitedaangaadatiynit peptidessichi s prot@iipound, such as a

"peptide, protein, |ipoprotein or glycoprotein, which

is associated with a tunor or cancer cell and which is
Cytdipeabl e of provoking an imune response when expressed

on the surface of an antigen-presenting cell in the

coithe XLR3f8 ligand jpod adbpsdradignmaddotiide contbinatip eithé i¥Ehtion may also

| equl e.,.Cancer .anti gen ich.are differentiall
be uf RGBT Sanudhes EF P bR ar<dsine EEsuePree RERdbpecly many
typek Bf GJlid eHat hRdfaf BAImEANTP and fhinfine £a& t&.e @g&d&f‘e@% g/a?e

antjgens which can potentially stinula par ent
commypisatigeetwednceellamtithe imguwe nystem, Stine laklly hewell as systemically to

recnfil I GRS toarregulgtr&l,%lca)edu(fe Hm(:é(l)r} arlln%u]ggli{égattion. Categories of cytokines include

mediators and regulators of innate immunity, mediators and regulators of adaptive immunity,

and stimulators of hematopoiesis. Included among cytokines are interleukins (e.g., IL-1, IL-2,



necessarily expressed, by normal cells. These antigens
can be characterized as those which are normally

w@ 2002108876 . €., not expressed) in normal cells,PCHUOSM06/037987
that are expressed only at ceytain stages of
differentiation, and those that are tenporally

SRS T S B A L B8 g6

17, BHEd) aﬁ@mammqg 3(2@(113-19 QEI?:'Z?'M ro@l}@ersngf%g%;}g%eg eg. IP-10,
usi |

Bgﬁr €SSsor genes % nut an
RAN |Mm1§oc,fMéEnIBnMéP & M- é,tM&ﬁ’sz cMCEﬁir OAOB-dpredtaxin, I-TAC, and

Still _other .cancer .antigens can be

t |
BCA R She) Bl ah R HfiiSe RrlRE k| B o g, TFN-o

and BAG 05 el Rerts (42 P12 R Bl Mo AR N,
tranmmmﬁggﬁ)mﬁ fﬂﬁcﬁclﬁﬂta cmm) ah@Kagoarl oy sﬁﬁnﬂiﬁﬁgrﬁ@&g (€SFs),
1994) Cancer Res 54:1055-8, Dby

al
lllcl%lil& GM C§Fp@r¢$l§uaﬁ@Mﬁ§ antigens, by reconbi nant
technol ogy, or by de novo synthesis of known antigens.
Cancer antigens include but are not linmted to
Antigasi gens that are reconbinantly expressed, an

IR St S oS
usedp&ﬁpﬁ{ ﬁﬁlg’%ﬁ,&%‘f@h@lﬁp | Yy 2REin® YorAt¥atioh N %ggwm HePein refers

he art tunor antigens | nclu
to anmmiequlwemhmf byplg@Sogizeé py ﬂd"ybelkmﬁiglenl axeptoyor B-cell antigen

R e e R
imm&Rd dysfefd W&@g foRdERl Rﬁﬁg@( eRurAll C}fki%hﬂg Buf &E‘ﬁ))t Fﬁﬂged foeells, cell

i mmunogeni ¢ epi t opes CAl , etve, anil
extrasis groiLes, QB@@PHtId@Smwtlé@npqlmhms, |pD§'Saqﬂhalmdrg@mnugates peptide

ond {4 DHRRE oo ey 0% PV LRI, B Behs toias

hpoprb&lm glbi%idsaﬁbllyyac@ﬁaﬁdéﬂ%rb@ﬁydhﬁ%@Sv1fu@esga:nd \M‘é@ﬁx’tﬁdcts and
MAGE- A3, MAGE- A4, NMAGE- A5, MAGE- A6, MAGE- A7,

mulw&@a;z\@rgalmsm as\pacgsites, and alisgena) Withvesechicpantigens that are

prot%@%t%_@@c}eskﬁ%?@ W@:& m%?&%olecules encoding

suchMAGEerS5 Anti@aBEnbarmpkeificdllytinctode, dot arg @pslifétedto, cAadeFartigens,

whicBASH G oo ol AP KEReT SHRGRERIEN 05 HAY £ ERaFobal dntigens,
whidhMihé@l8ddA&Lobal add rer&ufe@@k réssedERSY SHEMRREHS Ra@l%%?ns

a-fetoprotein, E-cadherinba-catenin, b-catenin an
Accoydingtye HieriByention fim certait GObatimbhts prosiiAVEBRIYesEBO:Ancars, infectious

enomat ous pol yposi s coli protein (APC),
age ogggaue?%onnem n 37, lg-idiotype, pi 5, gp75 GW and

G|321 widgh ebodiafents\the altigeh @RISRl AICht %§n hWaBEer antigen, or an
api | | omavi rus protelns Smad famly t unor
allerfgpy i 4y emicrobiphantigens| a5 uspbherardoaR antigsaIos armigroorggaism and includes

but 1% d tﬂ Q';\ﬁhv%s%&f E& QQQ S’%ﬁ?’é@( %ﬁ“’}f gﬁ%h%}?: 1?1%6 g}]e dntact
microergatiBn2s wellias nhiusal isddatesodndrfegfientseoriderivativiet thegeof And also
alle sed .herein is a _nol ecul e capabl e of

Synﬂﬂﬁn&%ﬁ’%ﬂ@;dég’v}fl édqnélgf},l&ﬂ gksimilar to natural microorganism antigens and

induce an immune response specific for that microorganism. A compound is similar to a
natural microorganism antigen if it induces an immune response (humoral and/or cellular) to a

natural microorganism antigen. Such antigens are used routinely in the art and are well



characterized by production of IgE. An allergenis
al so a substance that can induce an allergic or
W@gaoss72€ response in a susceptible subject. AOTIFS2006/037987
the context of this inventiog_the termallergen neans
a specific type of anti gen ich can trigger an
at.ed

noy o FEARBEA L ol AP RLES RS QOB

fromPalyl oFtiiSe inkeREi66s ageaRARBorive@ ha@In. dander dust, fungal
spores and drugs (e.g., penjci Il n) Exanpl es of

nafts Matd hereinathe fvms sFancer antigen tands timot zmﬂgelp’? ot @bals

inter?l@%éiﬂflgtot II%er hs 2 081111 Sﬂd g% eg;g;%gté%e Pgotegm lipoprotein or
glychioteht, eyhlicigio Iaﬁk?;)&lafeﬂrvlnﬂﬁﬂmndf%lr canceledll snddomeR id GpPsble of

rosia {Anbrosia artemsiifolia); Lolium(e.qg.
ProvpigRg aRIBElIBR FREPERE Yhen ieupresssd Pnﬁh%ﬁ‘rlmf??e OEmry@ttmmmentmg cell in

g T L T A —

are dffBeentizly\eapressidsy)cancareeliymd(cad eiezetsy h’tﬂ eb@lmte@n@ drdedoqarget
ga& Artem sia (Artem si.a vulgaris Pl ant ago
Can"ffeceg BRCER PR Afscatipssayhic E%m&t%ma y plémylate apparently

tumd?%bé&fi@fmﬁuﬁ’é fe'sﬁérﬁ@é ' §on§@6¥ thédeafki ﬂs ‘%ré %%ﬁh&?)although not

Blattella (e Bl att el agerrmn
neceggtily mmsstfd by\npm)lal cellp r’Ehysm&lt(@nsgca,n Kammt’mzed as those which

e RERAFRES: EY RSB35 AT, B DL 35Sty t o

stage} W TR &tBiatibh, GinditiRdte thad HRY t@xﬁﬁ&%lrﬂ ] su&f‘é}, _embryonic and fetal
Juni erus ashel) Thuya uya orientalis);

antigeps S,wpqarsan(agelgs are eneg) Wg}gtang c@bﬂzugpes such as oncogenes
(e.g. Fa%ﬁjvﬁle@pﬂcﬁlcgge&) 'S e@ﬁ s?l g%g%: gﬁ ANBL aa? p%e@gilgg p?%ems resulting

fromdetermal ééletldlﬁsmtrlchmmdsemgl txan&’lbbzitidhldﬂSﬁﬂ%theY Wiflcer &R1peNd daf be

é ‘i%f l?a lis glonmerata),; Festucaﬂ_xsjl\eI g., Festuca
encofl Y 1iral 2opssrupla drhose AR Aad N AdHe b g ses 8 2) :

Av,

| aﬁﬁa}%ﬁ{s j@n’t ens mbﬁ)rﬁﬁa& L Rm cmc%gggﬁ%%(eg &Q%WE écdung’}e extracts
of Canmrheﬂﬂatﬂbreaxamp(ee agde;scnﬂnefdha mhbxePAmt al. {19943 FanékgrRzS 549055-8, by

(2. d. rostis al ; Phleum (e. Ph m pr at ense)
Pm&ﬁa@%‘ﬂé‘g (he qtizens, EV%?‘%O?"&}%W@W&?%@} or E&gﬁaq?mﬁye@egw of known
antigBias RCdnden 418 éﬁéllﬁhud§9ﬁtglli‘é1ﬁ6t (Bnifbd: to SRf SN A eerggﬂ'%anﬂy

and. Bronus .g., Bromus inerms).Antibodies an
expreppgd, mwvgwmmo&aapwboleaumgommwmaeu thereof. Such

antigff o BR il by baBert PGP anly S BEGRG T ea e in the e
C eIE)kamh;ﬂés dﬁtﬁmbﬂ xitipgehy 1n(:1/ﬁHEQAGBmm /NI6laRey, fop 1l @03 dipeptidyl
a bP conblnatlon with an antlbodyAﬂ)emflc or a
peptidase; |( }@é?nosgﬁaﬁma@a%@ bingingpretem] (AD AL evglaphdin b,
colorS&tRl R6dcisted ﬁ (éR@S %jﬂﬁh@ Efﬁ@ﬁb@%h% an;rgen (CEA) and

anti bodi es u rocedure 1n
its 1nammoggm:ic epltqmmsﬂfAB itﬂanal éertP-Z\’/ert\I’ﬁ amtk Ipkostdte sgeeifleaayigen (PSA) and
cific for cellular targets

i b BE Rk PR bR L el et Targel S L
(Ps%eﬁg%éégm@m&a& eftain, NIARHE LRRRPCH 18 adtlEn ¥ HAGE-AL
MAGE-A2, MAGE-A3, MAGE-A4, MAGE-A5, MAGE-A6, MAGE-A7, MAGE-AS,
MAGE-A9, MAGE-A10, MAGE-A11, MAGE-A12, MAGE-Xp2 (MAGE-B2), MAGE-Xp3
(MAGE-B3), MAGE-Xp4 (MAGE-B4), MAGE-C1, MAGE-C2, MAGE-C3, MAGE-C4,

MAGE-CS), GAGE-family of tumor antigens (e.g., GAGE-1, GAGE-2, GAGE-3, GAGE-4,




Ther apeutic anti bodi es useful in the invention may be
specific for mcrobial antigens (e.g., bacterial,

wa@ pooglo3s7p@mr asiti c or fungal antigens), cancer BCT/US2006/037987
tunor-associ ated antigens angh sel f antigens. Preferred
anti bodi es are those that recognize and bind to

oAQils GRS BAH 1 080E-LOARED| ralE IS G v,
MUNF 1, iGDEK A@brosivatd, pEHA U@ a9 AN ER 2R g%qkésnRCAm a-fetoprotein,

trastuzumab), Quadranet, Panor ex, EC2,
E—Ga&zezgx ORI, - CASNARIMAVIE OB eniATIHACEN, gm@Ff&?B%” FRANE, NY-ESO-1,

b B d 2 B S i 15

7SNEMA/MNEGE,2 1i6\MeNEral prddeach
gp v olh: g\ﬂfﬁ#l Al ?r g %Zaggfuﬁ% gitllomavn'us proteins,

Smaq famihnef @@OT areesT.dmpib dHhEBW-encod@bnudlenr astggen(BBNAYF1, brain

o o PR S A R 1

CT- Jaramii e-lei:bBl—ZarIllmsbl(iKﬂysnoameaﬁtttb-bb Linftiggt | body, an
anti body, an anti-IgE

an -9 antibo an anti - |
gery éswgg?rméaa Petqaﬁalfée ghprorelting en immune response
charz[c?&&@@ bg ?ifﬁbdugﬁ&?Bf S eﬁﬁ}% ?hﬁg?o%@?ﬁmg Shat bKEinduce an allergic

her a les sibm lar I v ent "o
or astmmtmdesmhmmwmswbtlblB sulgbctt dhogrih thd sonmEr06Hhisdnvention, the term

e S oSBT e BT, G B o 9

medllaféﬁlblyggﬁaﬁtﬂgddg,fl armatory bovvel d| sease and rheunmat oi d
arthritis), etanercept (rheunmatoid arthritis),

t oEhe hﬁmﬁaﬁergmxs g@mogs @giﬁﬁonududqapnllenﬁ(ﬂisemsmpm; animal.

tl st f t
e al c T T T ——
11 i il i &iothé fodk
gt ol et catpappge CuButD )

De nmgmgﬁﬁ Ge. g;d)erWMzgngde@rzng@xFﬂg (Febs @chmpabus) Ambrosm

(Aml?%&a%éggﬁfgﬂr?? L&gﬁﬁ?fé y% nﬁﬂ%@imeca%g?% mant%ﬁ 1Em);s ar

Cryphmn@ht((bymbmﬁghﬁf}mmcl@ AN/E:knahl)qat(A&éWztkmhdz:lt@iiwm)cfxm'%glAlgus (Alnus
nol ecul ar_ wel roteo can - -
gl FepHe MBS THHABR oS RO R BTk 5 Slot (G airopa);
eSO 3 S L P B
Pan@(gng pﬁ?@maﬁe and Brzrzetgfztz y@laica)y Blattdia ©%..Plyndin germumca\Apis (e.g.,
4 FLK- anti.- GD-2 bispecific

bis il by PRGOS Gt eBoeieueniiers Giees aponica and

Cuprasdui nigely RlperisT8BR DunPEYRCABHERES, JAV B4
pBL S—nAb,CH?railt)l VlgéFzsq gﬁtzl’ml rail recepfor; l‘g nﬂ‘%ﬁgma

J ””ZPBR%CO"WF%% 1ong dveiperus aHgl) ABRuadk- gnlBua Wﬂ@mdgﬂ)o@hamaecypans

g Top BASE efbahdl £ B0 Belrdiy RePian .

Agropymu m@e@bp Batdle(d gl ,afaa:p& cekdald); Z’Bﬁtlam Q.| DeAMnPE&EGE); Dactylis
\3&‘?@:} ZCH%er red fromthe serum of normal bl ood

(e 58 ) Kegtues kg8 Bewaarlgianlfoe (86 Pap neatersiy and Poa

comptréstsﬁ)r, Avena (e.g., Avena sativa); Holcus (e.g., Holcus lanatus); Anthoxanthum (e.g.,

Anthoxanthum odoratum); Arrhenatherum (e.g., Arrhenatherum elatius); Agrostis (e.g.,
Agrostis alba); Phleum (e.g., Phleum pratense); Phalaris (e.g., Phalaris arundinacea);
Paspalum (e.g., Paspalum notatum); Sorghum (e.g., Sorghum halepensis); and Bromus (e.g.,

Bromus inermis).



of antibody to a wi de range of antigens such as those

of infectious pathogens (e.g., bacteria, viruses such
wa@sgoohepsreo tis A, parvovirus, enterovirus, fungPCHIS2006/037987

parasites). Hyper-inmune glaofgulin therapy utilizes

anti bodi es which are prepared fromthe serum of

i ndi vi dual s who have high titers of an antibody to a

particul ar antigen. Exanples of hyper-imune gl obulins

Antiboaliésusigl gpster i mmune gl obulin (useful for the
prevention of varicella in inmunoconprom sed children

andhe dbRA(%ligand podradepiertsligenyalentido gbmbinktion ¢ftbeinyention also

. - oSHhE.: i S., 0f suhj ect. hitt by. a
ool ARSI SRRV LB i AR BR h SHRte
(ADCH}. ADE(E bir I pepforepading ie cBnibirtadn wEERRGAbSIY dpBcific for a
ubj ect exposed to the virus), and RSV i nmune gl obulin
cellular dareet, sych as poanges selhdeadingrthe saieqt stimpyine pyegm tenkill the tumor
' Rfect d j Nk Strati,on The . .
ool e e RO L AR AU PR B RS interact with o
cell imeéhabatye Memposh thtitslidshpecific foruesBalat ReRtd1RKe been described in the
%fhieve a desireﬂ ef fect. For exanple, an adaptor
art ang many, 4 cogrmgelaby avallafierin ang ergbotamenithe antiody és an IgG
antivo@get her and adm nistered to a subject or placed in
contact with a cell substantially sinultaneously as a
c o kbéragatitio antibwliesnsefubin thy invphtégn may helsyEcific for microbial antigens

i gonucleptide.and.a TLRZ/ 8 Ligand can be } .
(o2 RO VP b eg OF pediob grhel | RES of A rassnciotsy anizgns and
self iigbnsatPrefetrb bRBodids !ﬁﬁﬁtho&sthh‘t%cc%%%ﬁ b&¥ABRhEgend Present on or
adapt or ollgonucleotlde and a TL e

. , lae al /8 ligand can
n 2 eedipiBygmples 91 switablaamibadies meludr pireare pot kinitedsto Rigixan™ (rituximab,

. i,08 L ef IV nmount ¢
i AR Aot 1 A A BALE. AIRUR. I EEE, ece.
C225, €nlcblyen, eSMARiT_erJI%SQ LAdTRl@GENEOR/@[ﬁk,. B&aah iDlTHdOS’yiiaﬂtél RX-210,
C provided herein, choosi ng .anong t he
MDY T e 3e! ¢§é9§%6Wﬁés%X_ (i gPrang MDPo720, MRK-4.
MELROMOSYE-2, R IR RE Q2 ¥ iA GBiF P}éfarggaﬁ*o%ﬂdAgﬁ%’ INT, Gliomab-
wei ght, severity of adverse srde-effécts andpréferre
H, Ghbd40.0EMax72 0405 Lymphalide, ZMAf 6 76c Moneplmrmply4Rs; idresghi3, ior ¢S,

ABSGLPRER'S bR TN ORER IPu BApSOOBEr ARE 56 av. cso
(mAEBY2 Bg | Bhn@fH AL CRA, hi-t-aahtib i, Rbti-eubs %tiﬁc?ﬁgfj, 8¢ bnti-11.-9

. The effective amount for any particul ar application
antibpdyy apapii-lg apibesivnen ani-EFemtibedy, sewnmaderivied hdpatisia Feamibodies,

Ltion-heb ng.treated, . t parti cul ar
]angﬁﬁ%g%%g%ggﬁ%%%ﬁ%g%%ﬁﬁgéggﬁﬁ%tered, the size of the
s ubfher intibodiet bnitelyarsefuy fo@ thd ineertiondRdedlerBRBE b 09 cell
One of ordipary skill in the art can enpirically )
chronjg, fi@ill?h%&l‘i ﬁéﬂ‘é’ﬁ% EEEFUERB QReLAHHCH (9&%5# et myghag teykemia),
O R g o P
rheurnatdidenrtixitis), ictapetcepti (dreumstoid atiritd)sesitupfonidbe MIDXIROONdS

descri bed rein for, s 1 ¢ or . |local delivery .
ores GRbFHE PR roiebior G SR A A uedesiy A5G (TF), (Sunol); for-
c5, cRddebRhiab! ibPumdks fhndene R -NEot9pic apRid &ﬁ%hgﬁbs'de GD3

~ coul d be given daily, weekly, or nthly and ahy ot her
epitopgrgaitHloh-1ul fen Ath e manized m Ab rativEB52 hegAbr &di-CD1
mAb (B ) ¥RIE3h! Ye1SoRE Tk 1914 85D, v 30 mat S liiOm, anti-TAG-72
(MDX-220), anti-idiotypic mAb mimic of high molecular weight proteoglycan (I-Mel-1),
anti-idiotypic mAb mimic of high molecular weight proteoglycan (I-Mel-2), anti-CEA Ab,




about 1 ng to 1ng per adm nistration, and nost

typically fromabout 10 ng to 100 ng, with 2 - 4
W@aoo7/03820 at | ons bei ng spaced days or weeks apB€T/US2006/037987

Hi gher doses may be reqU|req%for par ent er a

adm ni stration. In some enbodi nents, however,

s L Y T R e e e

250 SSE SnGleTED bRMA B Bnti-fRbtyBRRMUGRAROAB & Gﬁa%ah@ﬁﬂlde ior egf/r3,

heréin the therapeutlcall effecti ve anount can
anti-iqjcRj ghydoprodein arAl, A5 at hKr%fﬁLTfﬁmabsantrFﬁ@-%\bxspmﬂc mAb,

. can ' . on rel e. i
w55 SPueREL 09 BOCA T BBt SR it Sipy bevacizuman,
alemtARBNBLyH\ahh AlS, tain i V EGE2, dati €T'rhid rél:‘ébtbﬁ‘\m A%l Aglb BRO6, breast

ef fi cacy based on the met hods descri bed above and

cancgk; [§ad AbtHdARs are wel | -known in the art is well
within the capabilities of the ordinarily skilled
artisan. Route of Administration For clinical use the

ImmihdgloBulin Grrdpyand adapt or ol i gonucl eotide conbi nati on

of _t he |nve i on can be i ni stered al gne
Fh‘a PEANETO a‘fée H“’S%W\Fé%l;?ﬁegﬁ‘ﬂi @iww Aogng) @1811%?611@111‘1116 globulin
therdpQ NorRhl AR LB (R é}héﬁhie@ X)?O&ugt #ifdh ' frepared
the desired therapeutic result
fromatdimswm ofanoroal load dodersemdgroaleda r’fdhqcmokidtpeo@ct caudieslow titers

ot arf oo L WA B ap B o oS FE ey iR daBPacis (o g cter

virudeg 6licH as H¥pAtisA tgaR@vaHa! réﬁ’te%vlﬁlfs RALEMIParsitésPUHSPerdinmune
adm ni stration include int ravenous i ntranuscul ar,

globyhim therapietsilises qutibpdipehich aesirrepared framtbe ssrum|of guividuals who
have Ir?}g{negs?cglf a&aﬁlﬁb&@ to \a}g%ﬁ?c]lu %ﬁge%a éEa &%g?es of hyper-immune globulins
inchmllelzgsilamnimmid giebtﬂmdu&fﬂllf&?‘{hS prévgatich endfieelldihe anti gen

and/ or ot her therapeutics % be adm ni stered al one

immpgoGomprompised; phiffgenyndgicopaies), wah@s HRyUEed Pl?}’élrny(useﬁﬂ in the
e e [ S
(usefubwethe praventign dfdegatitisds Viyus dspeniatly éu aasluHJ ect thossdity the irus), and

! dm ni.st.er.ed i n conj.unction with nuc)
RSV e TR b roaln G D b pty oLy P iens):
shal | nmean a nucleic acid nol ecul e associ at ed W t.h

(e.g., ionically or covalently bound to; or
DOSlégiéa@éldmml@datWthl n) a targeting rreans (e.g., a

i alrrgg {‘nga%d] é#ﬁ gs%:leggld% eq{(])rmufag éil na s éj.ra[t%%/ gqq'g}po%ltlons that are

used&@g‘qnlh@)(@ achivel a.ttéelrédJéff@t CF@CdxdﬁlpRﬁ 51@@(!13@%(&@11‘24)1{1{&16%’[1% and a
chol esterol), a.lip (e.g., a cationic

TLR|%,|} 8p1; gﬁmd Gl %%%ddp gatlhes 38 ﬁ@pmlsg@reg tq %t;ug)éqct eelpced in contact with a
cell %gﬁhﬁél@es@xil]ﬂﬁéﬂégu &Y cc‘rﬁblﬂatl(sria %ér e Cﬁ@ ! aﬁea(a ¥br

~ target SpeCI c receptor erre
oligammylebtdesaridfa TLRTBIligast eenl tee ddmiwistegedto ap;nbj\tétnir placed in contact

witn gzl SRt HRESo Be v bRk prapis: Soaer donvalpnide and

TLRY3AGSandRRH E’@ﬁdrﬁ'&lf‘sté%&f‘fé'atéuﬁfé%t WdiftbRnidygs.cel | so that
the oligonucleotide is released in a functional form

As mentioned above, the term “effective amount” refers generally to the amount

necessary or sufficient to realize a desired biologic effect. Combined with the teachings
provided herein, by choosing among the various active compounds and weighing factors such

as potency, relative bioavailability, patient body weight, severity of adverse side-effects and



O her delivery vehicles that have been described and

can be used according to the invention include
w@eohlossrees ( Goul d- Fogerite et al., 1994, 1996BCT/US2006/037987

enmul sones (Vancott et al., 1998, Lowell et al., 1997);

| SCOVs (Mowat et al., 1993, rlsson et al., 1991, Hu

AT e I I
can 38 ed9BioR Hoes! rioY @at@@@ﬁl%fdnﬁhl tﬁféﬁﬁt? hid f/& 1Qent1rely effective to treat
nonel | a, Escherichia coli, bac

the Kg:g’@chlﬁ su‘gqptg dibegifeetiet avtaat farasy p@m@n]@r mphgatlon ce@98ry depending
on sk Wbl &g fhisoqed B onghtR e s, Bermpu TP iR Rpige eins

adm(rﬁstgred thasiek of the salsedtOon the!Ssvelir ¢Xake Giseast 6Xdondition. One of
(Galllchan et al., 1993 1995, Moss et al., 1996,

ordlmgg Skl 1g thert can:pg@gncﬂyé;@pgémlr@t the pffective glgloumf aqrtiqular adaptor

ohgﬁ}ueleoﬁ@%%ﬂd %‘?/’89 M{lrﬁﬁoﬂaggggr? cfé?chIth%r tﬂﬁ%gp%ugégge‘ﬁ W1Ihout

nece@htﬂggmnd\le adpemm&m%lon El dridge et al., 1989); nucleic
o8 oioaabarrotehe dpoungadescentherai o viemiter opdekvery
&lllyd l

PGy Tange 01 Mout RO WERTLO niéd pgmERs L T iRy tithe

applicgtigy coydd by given dalbg sve(eWamt memthbyl an,d ah9 9&1)er appuitedsioree s

ther%ggnﬁe%t t et aI 1Feur8f1}uae‘éd ( gehtp/plg?llyﬁysten}&@ %Socgl d%sés range from
bout 135BEMNh @I '

about g{gstaqg Ik agiiﬁlﬁlsfra—ti’d}l;< ﬁﬁ({/ Fl%gt?gpnlg%l@%&g gg&g?@aﬁé. t0A'00ug, with 2
-4 a@glggstrat@ngbgngi spa@cd ddys, or 1@k ap@rty i—hghera]lose;s BB :equlred for

ik I I
prele P L b B s

purpdsds.oitiiebomee uf 4 ake CPFROEI,000MS s Righdrldd Be typi@N doR8 described
adapt or ol igonucl eoti de combi nations of the invention
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wa@e@y/oss12particular, fillers such as sugars, iPCI/u8t0¢037987
| act ose, sucrose, mannitol, gr sorbitol; cellul ose
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deliver the conpounds to a subject. An inhalation
apparatus, as used herein, is any device for
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R7/8 1] d t i 9O | eot i.de o
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presence and absence of a TLR7, TLR8 or TLR7/8 |i

d.
chlotobutahel (030 Ws)parabRys (0, Gahas(orahanisbimepet &) 00F-RE2% wiv).

o e RE b lifof R} ey ditolln 85448 mount of the
agentSeTdhdvnkéntiohenkliopeonhllyl dntiphis anil@acthet theepeiutiRBagentyaptionally

. _(when used alone), the assay. may neasufe enhanced TLR8
inclioq it PAGAFRACENEACSPP R GaFish: T uiors PHEERR LA IY ferepiable

ikf B1d D8aoF igGH tfer, [dMBents GRBEBLINAR:
camf’# ﬁ?%g 0?‘? Sgﬁ’gp%ft‘?’?ﬁﬁ“at es bot E%&@egn@ TLRS ( \Nhg%‘l usegd
subs@ineeseYhich are suitable for administration to a human or other vertebrate animal. The
term carrier denotes an organic or inorganic ingredient, natural or synthetic, with which the
active ingredient is combined to facilitate the application. The components of the

pharmaceutical compositions also are capable of being commingled with the compounds of



the assay may neasure one or nore of the above-noted

readouts. The assay results may be conpared to
WQ@oE7B8720 cont rol assays (e.g. assays using a RODWA2006/037987

adapt or oligonucl eotide), apd the |like. The nmethod nay

al so include an assay for determning if t he
ol i gonucleotide . is a TLR7Y and/or TL and its
the prosrab ARG Yith S QBB Ain ATrSh Tephat LR dhhe, fscgtion which
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ol 1 gonucl eoti des have new and/ or
enhanced signaling profiles. The present invention is
further illustrated by the foll ow ng Exanpl es, which

Screepigg, ”@%& shoul d be construed as further limiting.
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or| i'ne al Iyl - i hydo- 8- oxo%uan05| ne) (Sl E
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1dentf}n e%(bgl Ny 8?16‘%?]?# %535 ?}F?)er a(S;By tl)CS ZAHéial?Pl_q qlﬁ%ﬁﬁcgaz oc?‘h?ay be

identffied B51iBWbNAY tmATLATIN) sthBSlatabPEs ¢Lar7lngaﬁd/ findues T RS
by _Synt hesis (Wrcester, MA _USA) and dissolved .in

stlmvi@%nleS(ﬂ? LR beants a@‘UQﬁ@ﬁiaﬁ@ ’f@% ﬁ@ﬁé@on fpwa F‘FJQR% g
'(\Agr lb %Om?jffée:%%k \451%% }_%Olr %dﬂgll nglsﬁ 'ﬂ?ﬁ: %orclnémented in

the Elxamﬁl’éfd OS@DKdé)IIb ﬁel&zﬁﬁlts'l" mblmldEB'Lftﬁare ﬁbﬂlﬁﬁﬁﬂpﬂﬁﬂaﬁm alpha and/or IFN-
transfected HEK293 ¢ S e.h

gammmg ST e SRfo LY AIBGR L5chidt bty TS ERF jray

alterddnt AAgY tlg/se ) pdf&r&ohs BRI PNt hgﬁ&ésﬁﬁk@d ﬁ)tﬂr;ﬁfécﬂ‘ptidﬁal

SSI ng the respective man TLR and
regulandifelemppia Baalt i rbspoasizve tePoRY end/pt BERS digndingees., NF kB

transfecta 3x104 ce [l s/ we t
resDOrS R B o THESS S e ekt 5 %ncu 33 e oy
measuf trﬂiﬁbnﬁionﬁl?@ iof d@wﬁliggtﬂatfdne ganshaishaltgy or Bewh-relailaion, protein

poi nt was done in tri Ilcate Cells were |ysed and
expressvayad/of sgcrdtion; dnskthe dkgene activity (using the

As an example, a TLRS ligand assay may involve contacting a TLR8-expressing cell

(or cell population) with a test ligand in the presence and absence of an adaptor
oligonucleotide. The cell preferably is one that expresses TLR8 but not TLR7 or TLRS.
TLRS signaling is measured from the cell in response to the test ligand in the presence and
absence of the oligonucleotide. A test ligand having a TLRS signaling profile that is
enhanced in the presence of the oligonucleotide, as compared to in the absence of the
oligonucleotide, is then identified as a TLR8 ligand. The assay may also include an analysis

of TLR7 signaling using a TLR7-expressing cell that does not express TLR8 or TLR9. This



BriteLite kit from Perkin-El nmer, Zaventem Bel gi um.
Stinmulation indices were calculated in reference to

WO 2o/088320 gene activity of medi um w t hout addi P€DOSD6/037987
ol i gonucl eotide. Cellpurification Peripheral blood
buffy coat preparations from'heal thy human donors were

bt ai ned f he Bl B f the University of
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similzo prxdid. r Ribadns, whidh GLddithea TUREMOAE FNRS 1igh, d0BS £ot stimulate

fter the indicated tine points. |If not used

ol l ected nts t L
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CD14 and identified by flow cytonetry. In all
experinments, nonocytes Examples

MATERIALS & METHODS

Oligodeoxynucleotides and reagents

All oligonucleotides were purchased from Biospring (Frankfurt, Germany) or
provided by Coley Pharmaceutical GmbH (Langenfeld, Germany), controlled for identity and



were nore than 95% pure. Purified nonocytes (4x1l 06
cells/m) were incubated with increasing

wa@oencesse@t i ons of ODN for 24h. PDC were enri cheTiUSBI061037987
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Ve
meas%rgé lbp#l}e u;\ﬁ zfé) @tﬁ\tﬁlgﬁg grf "g’reggéfjﬁ SBe(lgi (?r @ﬁ%@ﬁ&&édﬁdes were
suspepliédpnuell€ehdstesinare TrindBDTAI (Sézmd, Exisqoirofen,-Ge2magy)i and stored
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ol i go(dT)17 (CDN 6056) had the strongest enhancing

properties, followed by an oligo(dU) 17 (SEQ IDNO 11)
war@7o8s7go(dA) 17 (SEQ I D NO 12). Signifi cant PgT/UERS6/037987
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13) and a random sed ol i go( 15. The het er opol ymer

sho m nor . enhancing activity and an
Cyto% %8@ ﬁéﬂafﬂ%l& d not enhance activity,
buPBMI kefe ﬂeﬁﬁ?&l&e@ dt Bcﬁﬂ:%nt?ﬁ@n%%m: ceggnﬁ tah@i'&cféh't@ 96 well

The sequence o 6 with a phosphodi est
roundhokprsé phites (%iﬁuMweﬂlD uBBMC wemncummaamﬁuvmaummﬁ andlor

|l eoti
loxoﬁﬁi?;P tcg%%étrgtgoﬁlg l?lhli dﬁ? ﬂfpo 5 ts? eri g?ﬁjegf‘?g\ag&r ﬁ)@é@dlcated
time ppines. gif aivi meeﬁmeﬂﬁtew SN WerB4réd AL20PE uailided@fed. Amounts of
al i go(dA) 17 (SEQ I D NO 12). Stinulati.on

cytolgpaRee Nree psgssed nging byolamrsm(alw @@d@bl& EEIS A Hanor T-12p40,

t d R- 848
s 99 B 088 e SRR, S SR 5 5
Frand(:j&jmlan gl-gmse EIHSA)ﬂ;r IFN8y d?ivdroflféau% Qt()%%i%ﬂ&&llﬁ%ﬂ‘éﬂ% antibodies
ed a srecific |igan
(PBIGE\% Centavic %nguﬁﬁz to 10 ni M |gOXOI‘I bi ne did not
ackriairfoelifitak ﬁaﬁi@nﬁhl\g{%ggfé 15'51@? At gk!@s &%fls‘e}ﬁlﬂ €54 & Well round-

with either hTLR8 “or
bottoprdmpiataedd dréweld) witheinilivgte( Fﬁhﬁun@/b)fohgcbﬂdatmgﬂbsmdfw Iéxoribine

cone b S BRSBTS 2

mcuH‘dFedkar sh.gP& 1hﬁf&e(151|aﬁF ﬂ?)stanﬁﬁ% Zells were 1ncuba’§d with oligonucleotides
ncentratl on- dependent was observe

and/cg QiibRgstoy 1 pibetpre aﬁd’é@é@(ﬁgr@fﬁld@!\l Seﬁﬁﬁnb Cellnwere@@ivested and

1ntraéaeﬁl§tﬁlﬁ Lﬁ&ﬁe@?ﬁm@ﬂ gllhg fn&? ?is'e rr\éﬁalgg g(iCﬂ g_l_@)qﬁe 171anuttacturer
protoE‘kla(BaelgnamGsum HewseGavatini ) aClisweere Btathtl RethappropsiateMtibodies
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with or without oligonucleotides and loxoribine. IFN-« or IL-12p40 in the SN was measured

as described above.
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o1 Vb Rion kS SFh D eliSa oy btsabedbatieasy iy also the
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R°848 (FIG 11). The m xed sequence
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mediated stimulation. Length of the oligonucleotide also seemed to have an influence: an
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The production of other cytokines was also studied: Ioxoribine alone induced only

minor amounts of IL-12p40 secretion from human PBMC (FIG. 4B). In contrast, in the

presence of ODN 6056 IL-12p40 was produced in significant amounts, whereas the same
concentration of ODN 1982 together with loxoribine did not induce IL-12p40 above the
background with media alone. Similar results were obtained for IL-12p70 (unpublished data)
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Some reports indicate that myeloid dendritic cells and monocytes express both TLR7
and TLR8 at the mRNA level (27-29). No data are available showing actual TLR protein
expression in these cells. No direct stimulation of monocytes by loxoribine was detected in
these experiments. In contrast, only the combination of loxoribine and oligonucleotide
induced monocyte-derived cytokine production. These results argue against a functional
expression of TLR7 in mohocytes and point to TLRS as the receptor targeted by
oligonucleotide and loxoribine. Furthermore, loxoribine alone did not induce significant
amounts of IL-12, although production of IL-12 in human PBMC induced by R-848 has been
reported (29), which is consistent with the ability of R-848 to stimulate both TLRs (16). A
clear distinction as to which TLR is activated in cells that may express both TLR7 and TLRS
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association of unoccupied receptor and G-protein (38). Interestingly, Gao et al. (39) found a
series of imidazoquinoline derivates to act as allosteric enhancers of agonist binding at human
A3 adenosine receptors. Recently, Rutz et al. (40) demonstrated direct blockade of CpG
ODN binding to purified TLR protein by the small molecules chloroquine and quinacrine
using SPR biosensor analysis. Their findings indicate direct binding of these molecules to the
extracellular domain of TLR acting as antagonists of TLR9-mediated signaling. Therefore,
the described oligonucleotides and small molecules may directly bind to TLR7 and 8.

Binding studies using isolated proteins and the respective receptor ligands could give further
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Equivalents
The foregoing written specification is considered to be sufficient to enable one skilled

in the art to practice the invention. The present invention is not to be limited in scope by
examples provided, since the examples are intended as a single illustration of one aspect of
the invention and other functionally equivalent embodiments are within the scope of the
invention. Various modifications of the invention in addition to those shown and described
herein will become apparent to those skilled in the art from the foregoing description and fall
within the scope of the appended claims. The advantages of the invention are not necessarily

encompassed by each embodiment of the invention.
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administering to a subject in need thereof a TLR 7/8 ligand and an adaptor

oligonucleotide in an amount effective to stimulate a TLR 8 mediated immune response.

2. A method for redirecting a TLR7-mediated immune response to a TLR 8
mediated immune response comprising

administering to a subject experiencing a TLR7-mediated immune response an adaptor
oligonucleotide in an amount effective to redirect a TLR7-mediated immune response to a

TLR8-mediated immune response.

3. The method of claim 1 or 2, wherein the TLR 7/8 ligand is a TLR7 specific
ligand.

4. The method of claim 1 or 2, wherein the TLR7 specific ligand is a C8-

substituted guanosine.

5. The method of claim 4, wherein the C8-substituted guanosine is 7-allyl-7,8-
dihydro-8-oxo-guanosine (loxoribine), 7-thia-8-oxoguanosine (immunosine), 8-
mercaptoguanosine, 8-bromoguanosine, 8-methylguanosine, 8-oxo-7,8-dihydroguanosine,
C8-arylamino-2’-deoxyguanosine, C8-propynyl-guanosine, C8- and N7- substituted guanine
ﬁbonucleosides, 7-methyl-8-oxoguanosine, 8-aminoguanosine, 8-hydroxy-2’-

deoxyguanosine, 7-deaza-8-substituted guanosine, and 8-hydroxyguanosine.
6. The method of claim 4, wherein the C8-substituted guanosine is loxoribine.

7. The method of claim 3, wherein the TLR7 specific ligand is 7-deaza-

guanosine.

8. The method of claim 3, wherein the TLR7 specific ligand is 6-amino-9-benzyl-
2-(3-hydroxy-propoxy)-9H-purin-8-ol, or 6-amino-9-benzyl-2-butoxy-9H-purin-8-ol.
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10.  The method of claim 1 or 2, wherein the TLR 7/8 ligand is a TLR 7 ligand and
a TLR 8 ligand.

11.  The method of claim 10, wherein the TLR 7/8 ligand is an imidazoquinoline.

12.  The method of claim 11, wherein the imidazoquinoline is imidazoquinoline
amine, imidazopyridine amine, 6,7-fused cycloalkylimidazopyridine amine, 1,2 bridged
imidazoquinoline amine, R-848 (S-28463 or resiquimod), 4-amino-2ethoxymethyl-o,0-
dimethyl-1H-imidazo[4,5-c]quinolines-1-ethanol, 1-(2-methylpropyl)-1H-imidazo[4,5-
c¢]quinolin-4-amine (R-837 or Imiquimod), or S-27609.

13.  The method of claim 11, wherein the imidazoquinoline 1s R848.
14.  The method of claim 1 or 2, wherein the adaptor oligonucleotide comprises an
unmethylated CpG motif.

15.  The method of claim 1 or 2, wherein the adaptor oligonucleotide does not

comprise an unmethylated CpG.

16.  The method of claim 1 or 2, wherein the adaptor oligonucleotide comprises 5’
N-TTTTT-N 3°, where N is any nucleotide.

17.  The method of claim 1 or 2, wherein the adaptor oligonucleotide comprises 5’

N-TTTTTT-N 3°, wherein N is any nucleotide.

18.  The method of claim 1 or 2, wherein the adaptor oligonucleotide is a dT

homopolymer.
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20. The method of claim 1 or 2, wherein the TLR 7/8 ligand and the adaptor

oligonucleotide are administered separately.

21.  The method of claim 1 or 2, wherein the TLR7/8 ligand and the adaptor

oligonucleotide are conjugated to each other.
22.  The method of claim 1 or 2, wherein the adaptor oligonucleotide is a DNA.
23.  The method of claim 1 or 2, wherein the adaptor oligonucleotide is an RNA.

24.  The method of claim 1 or 2, further comprising administering an antigen to the

\subject.
25.  The method of claim 1 or 2, wherein the subject has an infection.
26.  The method of claim 1 or 2, wherein the subject has cancer.
27.  The method of claim 1 or 2, wherein the subject has allergy or asthma.

28. A composition comprising
a TLR 7 specific ligand selected from the group consisting of
6-amino-9 benzyl-2-(3-hydroxy-propoxy)-9H-purin-8-ol and
6-amino-9-benzyl-2-butoxy-9H-purin-8-ol, and

an adaptor oligonucleotide.

29. A composition comprising
a TLR 8 specific ligand and

an adaptor oligonucleotide.
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31.  The composition of claim 28 or 29, wherein the adaptor oligonucleotide does

not comprise an unmethylated CpG.

32.  The composition of claim 28 or 29, wherein the adaptor oligonucleotide

comprises 5’ N-TTTTT-N 3°, where N is any nucleotide.

33.  The composition of claim 28 or 29, wherein the adaptor oligonucleotide

comprises 5> N-TTTTTT-N 3’, wherein N is any nucleotide.

34.  The composition of claim 28 or 29, wherein the adaptor oligonucleotide is a dT

homopolymer.

35.  The composition of claim 28 or 29, wherein the adaptor oligonucleotide

comprises at least one phosphorothioate internucleotide linkage.

36.  The composition of claim 28 or 29, wherein the adaptor oligonucleotide is a
DNA.

37.  The composition of claim 28 or 29, wherein the adaptor oligonucleotide is an
RNA.

38.  The composition of claim 28 or 29, wherein the adaptor oligonucleotide and

the TLR 7 specific ligand or the TLR 8 specific ligand are conjugated to each other.
39.  The composition of claim 28 or 29, further comprising an antigen.

40.  The composition of claim 28 or 29, wherein the composition is a

pharmaceutical preparation.
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41. A method for identifying a TLRS8 ligand comprising

contacting a TLR8-expressing cell with a test ligand in the presence and absence of an
adaptor oligonucleotide, and

measuring stimulation of the TLR8-expressing cell in response to the test ligand in the
presence and absence of the adaptor oligonucleotide, |

wherein a TLRS ligand is identified by an increased stimulation in the presence of the

adaptor oligonucleotide.

42. A method for identifying an adaptor oligonucleotide comprising

contacting a TLR8-expressing cell with a TLR7 ligand in the presence and absence of
a test adaptor oligonucleotide, and |

measuring stimulation of the TLR8-expressing cell in response to the TLR7 ligand in
the presence and absence of the test adaptor oligonucleotide,

wherein an adaptor oligonucleotide is identified by increased stimulation of the TLR8-

expressing cell in the presence of the adaptor oligonucleotide.



