TOLL- LI KE RECEPTOR 3 ANTAGONI STS This application clains the benefit of
United States Provisional Application Nunber 61/109974, filed 31 Cctober
2008 and woi2vsdeBtoat es Provi si onal Application Nunber 6PRCTAK8@O/064%12 ed 20
March 2009 and United States Provisional Application Nunber 61/165100,
filed 31 March 2009 and United States Provisional Application Nunber

61/ 173686, filed 29 April 2009, the entire contents of which are

i ncorporated herein by reference. Field of the Invention The present
invention relates to Toll-Li ke Receptor 3 (TLR3) antibody antagoni sts,

pol ynucl eoti des encodi ng TLR3 anti body antagonists or fragnents thereof,
and net hods of maki ng and using the foregoing. Background of the Invention

Tol I -1i ke recebOSPHOREY-CONTA VNG SILSYBESQUIONAN BERINVAKIVIESTUNE
G gnal transduct i on cascades. £ eupbrREraRIERRET LV 1 d Y parasi i ¢,
and in sone cases, host-derived |ligands (Lancaster et al ., J . Physiol.

563: 945- 955, 2005) The plasna nenbrane |ocalized TLRs, TLR, TLR2, TLR4
and STLR6 recogni ze |igands |ncIUHE@§NB@6LéﬂELEr li pid conponents of

bact d LR7 d
Tiro T oapnd 10 Beh. e QR BERIR G | hRER e gl b il T

Eysreguléilon of TLR signaling |s belleved to cause a nmultitude of

probl ens, and therapeutic strategies are in devel opnent towards this axis
(Hof frman et al ., Nat. Rev. Drug BASGOYRO®NIY9- 880, 2005; Rezaei, Int.

| mmunopharmacgl . 6; 863-869, 2006; VVckeIgren Sci ence_ 312:184-187, 2006).
Forlbxanpl e, &HEsydhmsusiapltyungd a0 IRainyhays @"g’r%oﬁ IH"‘%‘F‘in?n Ean

devel opMeRlmfIOhrSRMa8 2R BhkSh nlceﬁrd&mgr@ﬁﬂ@&w{a@lk&yﬁlgﬁwf@&c@&oﬁ&

Nat. Med. 13:552-559, 2007).TLR3 signaling is activated by dsRNA, or
RNA rel easfédorqummcn@bumonmrqxbucﬂSSIlumganrrghydmtmwﬂ‘mntmcaﬂy @pwmgoscm ect i on.
TLR3 acti 1O t 0 rfer pr n tory

oyt oki el Pt BARETpRERT & bl M SR A R Y,
protecti ‘pEysd(mI progeicies b &tha epoxgrredin. aMotdok &@¢ halogen- baE@r ﬁlexamlaﬁs have been the

do antn at|¥e TLR3 allele rgﬁugeen associated wth increased

sus eptlﬁ?JWFQ Y1948 FRELNGIcR {PEEPHEF™ i s upon primary infection with
HSV-1 in childhood (Zheng et al ., Science 317:1522-1527 2007). In mce,
TLR3 deficiency is associated with decreased survival upon coxsackie virus
chal | enge (Richer et al ., PL0oS OneSUMMARY 2009). However, uncontrolled
or dysregul at pdity
and ortal 1y Tvset ka8 B lIEE  BERALGHEH, ﬁlﬁln%‘%Pgéabﬁé*a%@E?pf%?r%?
phIebovrbMﬂmibamdanla and |nfluenza A (wang et al ., Nat.

10: 1366- 1373, 2 04; et al : Innunol 177:6301- 6307 2006

HutZhens et allR 3%Khrz Q&QLﬂﬁsﬂééﬁﬂﬁﬁRrQhﬁﬁxcﬁébéﬁ@&nhlet al ., PloS
Pat hog. 2: E53, 2006) . TLR3 has al so been shown to drive pathogenic
mechani sHECTH a spect rum of |nflannatory, i mune- medi at ed and autornnune

di seases i ncl nlf 7 £ I . Exp.
Med. 205: 2609%;%%12)% R 218 BSQX %{%t ‘end%%’%é“q rg&?f@u%ﬁ%"g{yylg lgt’Am J .
Respir. Crit. xeaﬂewm@dnum@&rmﬂﬂ&nﬂzax 2008) rheumat oi d arthritis (Kim et

al . | munol . Lett. .124:9-17, 2Q09; aﬁ)J3rentano et al., Arth. Rheum
52: 2656- 2665, n?@@§?““§%??ﬁﬁfr%§ﬁ fPlet al ., Am J . Resp. Cell Mdl. Biol.

40:654- 662, 2QQ84 w&rﬂo%mvgauﬁbe@greatertﬁaho o GRs thahliesgy | mrunol .
145: 163- 174, 2008 Stowel|l et al ., Respir. Res. 10:43, 2009), |nflannatory

bowel di seaseDauehumer @i thaner seed i (h«'mﬂ lggschanal. wheream(n t PXA [SZREANEE al .

J . I mmunol 5 al jProc . Natl. Acad. Sci
(USA) 104:751%gégﬁgﬁ§§§%7%FH§ﬁg%ﬂﬁ§%ﬁgOF% erqdlsease (Lang et al., J .
Ain. Invest. pldfi2dan&ss, AR 1aRE, {3/ R k4 independently represents an alkyl

group having from 1 to 8 carbon atoms. In some embodiments, each Rl represents a methyl

30 group, and each RZ and R3 is independently selected from the group consisting of a methyl
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di abetes (Dogusan et al. D abetes 57:1236-1245, 2008; Lien and Zipris,
Curr. Mol. Med. 9:52-68, 2009). Furthernore,organ-specific increases in
TLR3 exprwoexnmekmve been shown to correlate with a nunipemr/ustoopasivat ogi cal
conditions driven by dysregulated |ocal inflanmatory responses such as
primary biliary cirrhosis of liver tissues (Takii et al ., Lab Invest.
85:908-920, 2005), rheumatoid arthritis joints (Gspelt et al., Arthritis
Rheum 58:3684-3692, 2008), and nasal mnmucosa of allergic rhinitis patients
(Fransson et al ., Respir. Res. 6:100, 2005) . In necrotic conditions, the

Cocrott o P L R PO R P R PR 22 oca

i nf | ammatmbndinfeas) X ist2atle sahe ambodiment, the plabspkdriis-c@nmaing silesghioxepahss 4 he

damage. Necrosis ofte er pet uat es i nfl.ammt or esses, contributing to
chron ¢ SRrRRagerarelehht Famerdne e fgehaRen BORERSSS Do side Ineircone
7:99- 109 emBOdithents, tﬁ@?h&@h&@ﬂc@taiﬁh@%il%qﬁib@n@ ihb€a MImPRGX &8LSmORYulGONt i but e
to these aberrant inflammtory processes and generate a further

pr o-3 nf | Sieiedt By yrapexselifiane 1PRULQHALR 2ragspeymale: he rel eased TLR3 | i gands.
Thus, TLR3 an I : J ] '8 ' 0 ' javol vi ng
chronic or exgg%g@ét&g%gﬁcfc P%F#&? ;%%énl§r g% 5%%1%%%%?;5%5%&%&%%%%3%{% of
TLR3 act irstadamgs apdypreaispaiallypsesbmtcombmatien with @at-trelogerstlanat wgpyddngy:  oncol ogi ¢
i ndi cations incl ugi n% renal[h cel l (C rci nongs f;md head, and %gfk %%ua{mus cell
car ci nomas ( MOFTRARE Vel™ APher eyPPet: NERiaE} TREQS T BTEE3 25%58C BB 77 Bt i es et
al ., I ntomgrisindi epol® @esin? 4n cORiv2 Amoud QP Bhratitdifol FRrpydrepoxiibland hR3L423F
allele encoding a protein with reduced activity has been associated with

pr otlect | BAORGAUFrSONtA PG gavigE3pe agepading forthe @Tovet dIsslosEgener ati on (Yang et
al ., N. Englgohe en%giméﬁsg, s e _ogﬁg§kuﬂﬂep%rﬁ‘?§§e§% Liaativd bBSunt

ant agoni sts may be beneficial in this disease. Pathol ogi es associated with
i nf | ammavrbeyrateeridi th dresmagsettingt thein s In wowkendw dinhntse theghagiosdtenl mbinh

i nfecti ons. rqsae\s(%cariagfyef iocarrétSi heal t h and econom c inpacts. Yet, despite
advances i npmany areasPoP wedi ci ne, conparatively fewtreatnent options and
t her api es ar e Aadah yahhehéaispsmnye ptsenhéisdoaonphiotidens cured batspositioneed exi st's
to suppress TLR3 glcti vity to treﬁ\t TLR3- associ ated condi ti Onii' Bri ef

DeskY i pt CORPBTNG HECHPANT 5§18 apsl § PhaspBpiavsORtR@IngrSfIseauigrang Aesr ittt | R3
(huTLR3) S)F@%}g diRiodeNF- KB reporter gene assay. Figs. 2A and 2B show the
effect (% inhibition) or anti huTLR3 mAbs in a BEAS-2B assay. Figs. 3A and
3B show t he efdaeed ksteignt i - huTLR3 mAbs in a NHBE assay. Fig. 4 shows the

o oot i -t R art DIORE, (el 8 Boug TRy bR R AR 2 R nbA et Gmel | ot
of anti - et Ryddasbdng TLR3 nmutants. Fig. 7A shows epitopes for mAb 15EVQ
(black) and C1068 nmAb £ op | e) and epitope for mAb 12QvQ QSV
(16K, bot t ontemspnai et SoRa BRAhaREEY Got ure:of human TLRS ECD. Fi g.
7B shows | ocabtha@shskiibyexedhaRgRbRaibdmBahémRalReoinildd@andCD protein
conpl exed with mAb 15EVQ ;btgs%SA and 8B show the effect of rat/nobuse

¢t

anti - mouse TLRBemmscimnisany Wrchgatcally piesshinked\thatdgwaheptpxhibjtgrit r eport er
gene assays. Fig. 9 shows the effect of the surrogate mAbs (mAb 5429, mAb
cld I'l) inthe MEF CXCLI Q| P-10 assay. Fig. 10 shows specificity of binding
of the surrogate mAb to TLR3 . Top panel: isotype control; bottom panel:

mAbzscI dll. Fig. 11 shows effe%Eﬂ{ILtE%eDEg&ﬁﬂgﬁbﬁ mAbs on penH | evel

Silsesquioxanes have frameworks formed of Si—O-Si linkages. They are commonly
formed by condensation of one or more organosilanes (for example, trialkoxysilane
derivatives).

Silsesquioxanes according to the present disclosure are represented by the formula
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in an AHR nodel. Fig. 12 shows effect of the surrogate mAbs on t ot al

neut rophil nunbers in BAL fluid in an AHR nodel.Fig. 13 shows effect of the
surrogat ewg2br/wwa70€XCL10/ I P- 10 levels in BAL fluid in &oTAISRooa®i2 Fig.
14 shows effect of the surrogate mAb on hi stopat hol ogy scores in a DSS
nodel. Fig. 15 shows effect of the surrogate mAb on A ) hi st opat hol ogy
scores and B ) neutrophil influx in a T-cell transfer nodel. Fig. 16 showns
effect of the surrogate mAb on clinical scores in a CIA nodel. Fig. 17
shows effect of the surrogate mAb on the clinical AUC scores in a CIA

nodel . Fi sho effe th ogat .on the survival of C57BL/6
mce fol |Ugm%§lfﬂﬂvﬁ@ﬁééalzfni%%l%@ﬁp@%ﬁ@{gﬂ%l@ﬁ% “A/PR/8/34. Fig. 19
shows effect of the surrogat Ab on clinical scores follow ng inf|uenza
A PR/ 8/ 34 adrrﬁﬁ?bsqfrl?a]t’Rorﬁ?gﬁ@?%egmﬂwp@&mﬁ hydseeadh! eisya QSE’BIE\L on body
wei ght 0%?ﬂro%bﬁ%®p§fiﬁﬂdeaaﬂﬁh%tr6% '(%l? eﬁ%mﬂliafﬂn@ﬁrf‘@}ﬁelie‘! a:ﬁa/ogbga?lchela' g. 21

s on blood g

shows effect of e surrogate ucose levels in (A W DO
and (B) TkrBgstoum) endaomatie (faf exempl, avbsealkHadn ablegd ereing) grpepss HaweklyY ect  of

the surr i: i ev i | i | s.. Fi ows effect
o 1 BEBRF A b Dl Halhol Frobd (AN IR onfs Sepa® £ 00

CCL5/ RANEESnplemedtbyli ethNHBRpylelsbropHi butyl2 gemsyioheykfidoectyl, ofclobdayll SEVQ on (A)
sICAM | | evel s d (B) viability in HUVEC cells. Summary of the |Inyention
ne aspe&etlaﬁcthﬁge ﬁv%ﬂtcwaﬁpqnéﬂe%ﬁoqpé;oﬁ%géwpaﬁt@baédb’)rBFa%N?aip&swﬁb?r%lng
fragment gthes ah.as Wiekehple!l RethdphéROSYd &hﬂ?ﬁen@ll gloBFS fan@a@mﬂﬁ&éﬁﬁuma@ci d

resi due selected froma group consisting of residues K467, R488, or R489 of

SEQ | D Ngheri¥letidahdplicngbipeint! cofups h®hosaeamb diarenisdn ahidhsoll @texktiayitsidupdye or
antigen binding fragnment thereof, wherein the anti bod% binds at |east one
TLRY ani tipicatly desieabled hemierye dhosd chbedimanty irowhick &rgind R-rigdapbndeaty dues D116

or K145 . t t i Lon. i i.sol ated
ant 1 boay Treer bEN bt kRIS ILARARFL e KtariS1bRKES aff poP kR The
fol I ow ngreocf/ﬁeﬁwde%bl@} espdcRAY GESortMIRRMDn k3R bbQhoIhfedlyl @GupVity in an in
vitro poly(l:C) 'NF-kB reporter gene assay >50% at <1 ng/nm; b . inhibits
>60% of | L-6 dhc gX@bla tepres@tpadtegen afrirom bie BEAS:x2Bpbell] 3 3sti bl Atoed- wi t h
<100 ng/ ol w( L ] Iy .. c...inhi-bits >50% of IL-6 or

S o Phod eﬁ?%&hﬂ%%%t%% i R pfpicant BRGBbRS oD% 001 H 2100 ng/ m
polM(1:C) at %Be dariablarh repdesents alpokitiv S nurb@Yo(1bht ik LanG nombaugrtdtarnhdn mim )NHBE

cells stinulat ith 62.5 poly (1: t < /Im; e . inhibits
>50% of hqfs glaBﬁgd%tef‘ﬁtﬁp r%ﬁ‘%\l&gé @éiqé Os%lgnzfl’ g’tle%jss\??fn?ﬁgLZ 5 ng/m poly (I:
C )at <1 ng/ mrhe {ariabldd ARl lqSeprdRUe SsitReInMmbers tifat hrel deHiG BN Fddess thde 6 OF

| L-12 production by PBMC cells at <1 ng/m; g . inhibits cynonol ogus TLR3

bi ol ogi cal foaexanplep.Gln0dn0Bnond-2-r o NF-kB reporter gene assay with | C50 <10
e Radipeiys T . . e et
ny or Th@Piible %%%%ﬁﬁ%f%%erﬁggﬁgﬁ)éﬂ%ﬂg'Rﬁaﬁ 1R Ha} %r'egafn‘wﬁgf‘ vitro

| SRE reporter gene assay Wt of her aspéct
i nvaENt i 00.01s0.400.3.90F, & BdoamP9.body reactive with TLR3 that conpetes for TLR3

bi ndi ith I tibod Ln th I . tibod
compr | Ses 1 he T ROCKA RS BLAREELTS! CCsrt i 45 aHyanaripiect © s

constraints:
(1) the quantity (n + p)/q is in a range of from 0.5 to 99; and
(2) the quantity (n + p + q) equals 1.

25 The phosphorus-containing silsesquioxane may have any molecular weight meeting
the abovementioned criteria. As is typical with silsesquioxanes, they may exist as a single
compound or as mixture of silsesquioxanes having different molecular weights. In such
cases, it is common practice in the art to refer to an average molecular weight (for example, a

number average molecular weight). Silsesquioxanes having a number average molecular
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conplenmentarity determning regions (CDRs) 1, 2 and 3, the amno acid
sequences of certain light chain CODRs 1, 2 and 3, the amno acid
sequenceswof20mare®Pn heavy chain vari abl eregi ons (VH) oPrCrhs2@wioszd1aci d
sequence of certain |light chain variable regions (VL) . Another aspect of
the invention is an isolated anti body reactive with TLR3 conprising both a
heavy chain and a |ight chain variable region and wherein the anti body
conprises certain heavy chain conplenentarity determ ning regions (CDRs) 1
, 2 and 3 and the am no acid sequences of certain light chain CDRs 1 , 2
and 3 . ' [ ' ' d ive
i th TLRS s ARES ey shOR IMF LRl moR b LR A b B o
and wher mdhe)taktetyamalilmpniycm:{rlymlﬁtslds ferhee andlanoe setirdhnseiquiemmesetidig reang.ai n
heavy chain vgrlable regi ons h and t Fﬁ(ﬁﬂlno actd ? ences of certain
light chain v HicS Y X anggies Rl E)t © PTAYB HET *dEp 8t "of*th O HBAYI Bh is an
i sol at ed camifch@idl of EEkpotRint thillkdkySBaik@WRiLE hag bb pidPaed RE@YYin€ akmdwand a
light chain variable region and wherein the anti body conprises the am no
aci @ seqisthods of Pwehased Homsapneengispuiserd In RacipicABtisehathssigbace of certain
l'i ght ch heavy
chain ot ey B GERECle: Shmbgy hAKRALPR: Sn AR BeRR gt 10

12, 14, i@re&ﬁmﬂa@bm220°Qﬂ$ﬁﬁ6¢m28rmﬁnyea&@hdﬁﬂnmﬁﬁmcegemﬁ@edhﬁ 124 125

126, 127, 1 9,,,.198. 2 15 or

Aot her  SRREEBT OF IS TPHENETS PR teshdinsi B Sy Ny P pSl
conpri si Bigarfohgroapd ¢@ ba@hshed @AHICER) $310¥dups) fdRuhPle NG additionof, 9 , 11, 13,
15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 122, 123, 197, 199,
201M)163h@@&&ﬂmﬁﬁ@kaMKZXimxmnﬁhﬂéﬁﬂ@@pecvobﬁbsﬁedhﬁMQanYummimwdﬁwwﬁ&DIated
ant i body h avy) aln_comp (g % t he, ani no _acid sequence shown in SEQ I D NO
102, 130 M) §abe rp Vel iy neing SRR 50" Y508 220, 166 or 168.
Anot her as peCRegfecﬁ\l‘&Md’lll‘ﬁ%rﬂfthﬁl, an8 q&An bs ebriitotied B tédRUihg th@hho@har the
conprising the am no _acid sequence shown in SEQ ID NGO 155, 156, 157, 158,
203, 205 cogpondiggirgtkoxgstlangiot her aspect of the invention is an i sol at ed
pol ynucl eot i d@ﬂ@e"s‘&lﬁgia!ﬂgs ?d%oﬂ'iﬁeg' tQ@l@errQs%ﬂVd’ls&&%H‘arG%H?ﬁll ﬁJr@Qarﬁﬁl@ RMahR acid
sequence shown 1 n SEQ I 18, 22, 24, 26,
28,180, Bard@as, a6 arc3gpecitdly ugehul mzzambmtson g_vztb noahaﬂogm@&d ﬂm@ retaBRts198,
200, 202 166411ri 1t%n12’b62135’1b12 ébwer t%e Veraﬁ'amou tf\l}%l‘ h%sp ﬁ]%tﬂaOfe rétgr%antn[}{%ntl on
is an isoirst RECTE0Y | éncodi ng an antVbo t ' conprising
the am nﬁec&esady Sﬁﬁ@md&t@hﬁiﬁﬁaﬂdnesﬂi@ ﬂE)nNQtarBancyﬁor e}aamplél,lo oB3in alIB[.94L7, 19,
21, 23, 2 9, 31, 123, 197, 199, . 201, 163,
209, 510 BBl aahiie rs%lbéeforgwgt%sn ool Pro4 Stz fon Tt

pol ynucl @%ﬂﬁ)l%%@@h@ﬁ: Rt Als i £O0BhY+s h@@wlcé‘s%uox@qlmeysvs&glomez@mnmo aci d
sequence shown in SEQ ID NO 102, 130, 131, 132, 133, 134, 135, 160, 204,
20620 208 Vertigl Bumineckesti@adatahravgh Né@p?e?eﬁoQif) isshied hynVedarivefers lsabaratoriss| at ed

Deqence S NS B AR Rt bl O SRR g AEC 201 6
?ﬂotherla?pmcmnﬂfsbh@mﬂ?ﬂ@ﬂhﬁﬂnxgam@h@mhnﬁamﬁungmﬁmh@@?pmesPbomm&m&prLfing
carri or. SnoOheF I3 g ROpLrORT FRuRbT; S0aCREER L Sompr hedor S6h aast

one polynuﬁﬂﬁﬁglde of the invention. Another aspect of the inventionis a
host cel | n§r|5|ng t he vector of the invention. Another aspect of the
i nvdntion i s Aherehdddiselosrak plig Providsh o cwably comRetiiiecURITKITEI2R3 conpri si ng

cul turi ngbegrlrggsenﬁ%treﬁﬁl (thlglflaﬂtyrllﬁ e'ff@(\,/t%ta'n%@mm&a?g@Y&rth@@eﬁﬁ%et@lﬂé 'ré%ﬁ‘ngnd

pr oduced
a phosphorus-containing silsesquioxanc according to the present disclosure. Examples of

thermosetting resins include epoxy resins (one-part and/or two-part), urcthane resins (one-part
and/or two-part), cyanate resins, phenolic resins, and acrylic resins. Desirably, for electronics

30 applications the thermosetting resin is electronic grade.
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the host cell. Another aspect of the invention is a nethod of treating or
preventing an inflanmmtory condition conprising adm nistering a

t her apeutwoabiwnoeefobect i ve anmount of the isol ated anti boagTafS2edemeiomyent i on
to a patient in need thereof for a time sufficient to treat or prevent the
i nfl ammat ory condi ti on. Anot her aspect of the invention is nethod of
treating or preventing a systemc inflammtory condition conpri sing

adm nistering a therapeutically effective anount of the isolated anti body
of the invention to a patient in need thereof for a time sufficient to
treat or prev hiSo ool TR QYo WEJ . r ect of the
invention is EQ%% %ﬁﬁﬁ%fkggg%%#ﬁ%gtype%%ﬁxgﬁgﬂgkgégg%ﬁégggpﬁésg m ni stering
a t her apSQOTCHTASEELECTRIGARTDSOL AGIINGRES 04 fibad3 M Gontpany o S airtPaul,

invention,to a patient ip need thereof. for I. fficient to treat type
1 G abetbBResRigotivemplss BbUE T FPYHACH Ry BHOT b2 RO PP Bat | ng

hyper gl y pBeHy#peopaRd (d%d171Gdya @tHcPb SBiEghed /) dnbl AR dvaldblyassHF@QBRYe amount

of the isolated antibody of the invention to a patient in need thereof for

a tihe s@ﬂ’ﬁl\bl(&ﬁa&@ﬁ@%dpokﬁaéomyﬁw@lywd@mbé@ fromphelh Epenicpee-- BERtIE.

i nvent i Omds } i i i } : I g i stering
2"V her apmuts o DRR Bl LERR LR YRR Rt S e, G ek

i nvent i orpexy resipaintlede glyridplestiers bigpheod! fHomaldehyilereovolecf(faricrample DENEEt t he

insulin resj e. Anot her aspect.of the.jnvention is a nethod of treating
or pr evelts R G Taro TRPSEt ¥ SR8 LR HeNCCARHE A CEer 1 ng a ¢ her apeut cal |y
ef fective anooptio®flly! ie thcs@battad radih a9 dyntoin dnbBer moweikdddbrs! DitAtdat i ent in
need thereof for a time sufficient to treat Qrvgrevent,viral i nfections.
Det Hl | ed 2BHSA Y oo lbretiv e refRehtoitSIFiney BB e et PisHY, NiaAemaantibibut not
limted Tef—fed%f%?&I&eﬁﬁqw@Jo@éliinléi?@{}feQlé’érfn@gb%ﬁr%gcﬂle'&iﬁQ‘thhﬂs,taﬁlﬂ%f]fé&%'afﬂoﬁﬁttdfo” are

herein incorporated by reference as though fully set forth. The term

" ant agonicstativs The elbieresfaiurptive ambthg amobeida ues tyhimallypwilt depkihd/omthe typepifet el y
inhibits,, by a nmechani a fect,,pf another .nmol ecul e.such _as a

Fecept or Ut R TER ST e BLE KoL Rl 0SB R S A RE SRR D o cy

ant agoni stratiods fanepdRy rd30d yncluideadiihasqintludimg ThiRBizo s pkitchptangandbéwivody t hat
is capable of, directly or indirectly, substantially counteracting,
redﬁ%ingaﬁﬁ&inhibiting TLR3 bi ol ogi cal activity or TLR3 receptor
activation. F@hc BXRPRdrBs-céHaiil !sﬂé_%gdui&?aﬁgtfﬂaz%e\m d THBS, SRdunPinn@rdhie ect 1y
to TLR3 and neutralize TLR3 activity, i.e, block TLR3 S|qnallng to reduce
cyt oki ne andier @hecheskinesitipey acgeislingrto KN Kpseatdibajesuro fior Tramplerths phasphdsedi es”
as used in.i [ r 3| L gnuaogl i, or
antibodyQ%%%g%ﬁﬁgggﬁﬁg%%ﬁ?ﬁglgéﬁég?gﬁgﬁg%n |5%3%%%?%§ghoclo%gﬁ%§%%$ﬁbdies
i ncl udi ngvemht,ity@callyuintar 0 percemtrbyada pliteahd rhorayyi g 4a percdnt b micizhiaged onal
ant ] bodi es .and anti bo fra nts. In general., antibodies are proteins or
pepil de Ehafaiet HaREH i F R Ml srrolssdeORly Lo & speci 1 c anti gen.

I ntact anti boghesurable c&ﬁb@sﬁtﬁin@frr_[a@%Wb&neﬁ'bﬁr%ﬂﬁﬁl@hﬁkiﬁgghcﬁ@’if@@ﬁﬁ‘ﬁ @krallyo
identical light chains and two identical heavy chains. Typlcal%y, each

| i ght ch&psirapls tp psfkaelgchmiaue aapahlsofciraning lsyngpen dispasient Indinsiedhnigac. e,

whi | e t he..ayrhenqof i |_dfhedihi NQLah €8 fh ifphalifns of
differentd?ﬂhuno%@o%%#?%hﬁig$§ﬁésgggggﬁl éagfeang&??g%tQ?ﬁgﬁﬁ%ﬁF%oé%as
regul ar | psispadegh shedrmagtrasiuph ak, Sarlekamdpele g hidlyezed Baxdr ahadble asshai n has at one
en var, in | oped nupber, of copstant domai ns. Each
T cnarRERRUERRRACEE gt B T Belh R SRR St ant. dorai ot
its other endThé b@ableashpsyitiche FalybeRiircdh@r btaahle B @drivehttonal metheds wéit h t he
first constant donain of the heavy chain and ) ) )

own 1in the art, including by mixing {in the case of two-part thermosetting resins), heating,

exposure to actinic or thermal radiation, or any combination thereof resulting in a cured

composition



the light chain variable domain is aligned with the variable domain of the
heavy chain. Antibody light chains of any vertebrate species can be

assi gned wo 20ma62f09t wo cl early distinct types, nanely kappaisgep/oeavd2 | anbda
(I ), based on the amino acid sequences of their constant domains.

| mmunogl obul i ns can be assigned to five major classes, nanely IgA, 19D

Il gE, 1gG and 1 gM dependi ng on the heavy chain constant domain am no acid
sequence. | gA and 1gG arefurther sub-classified as the isotypes IgA 1,

lgA2, 1gG, 1gG, 1gG3 and 1gG 4 . The term "antibody fragments" neans a
portion of angj, L t: abl e
regi on of the |%%§%%d§%{#%g$0ft%§%% glgr)éo#quﬁtﬁé}ﬁh%%%e gqn%@nfgg&?]ln Ehro e Fab,
Fab', F( ablilinZexamglosybuit ﬂmgm'trmlka,r ndlt@iamiind SMosNty gieeeoo? haitod mrﬁwsb@dgmpﬁei ecul es
and rrultiseifl ant i.bodi es, for. fromat |east. two.in anti bodi es. An
munogl GROET A PRGRGRCsy (ER ook FuBt coRRu BahEnBRLody
"framewoikclosggl on i nterrupted by three "antigen-binding sites". The

anti gen-bi nding sites are defined u5|n various ternms as follows: (i) the
term Conpl ementarity Determ ning REGFONELESDRs) is based on sequence

Uhe. anti gen- bU e na o e o ol R pd Bt R g Ry RS

HCDR3) , aﬁdletsmcefécatlnnaﬂ@é)ywelgh_CDRl LCDR2, LCDRS) (Rabat et al ., Sequences
of Proteins o Intere Publjc Health Servi ce,
Nt gl | st M u&?é’ﬁae@?%ampé%%fﬁilsfgg g et (1) The term

“hypervari abl e region", "HVR', or I-’[ﬂABLEflers to the regi ons of an anti body
vari abl e donmai hwhich are h\InDI"\IQI"I able in structure as defined by Chot hi a
and Lesk (Chot hHﬁX}é‘ﬁ@n@wﬂkSl%W% phtatned figw: HolAmgryea Qlfé)t?‘?t}and(;ener ally, the
ant i gen- bi ndi ngo§é t§ has six hypervariable regions, three in VH|(H ,6 H2,

H3) and three \%L (LI, L2, L3) . Chothia and Lesk refer to stfucturally
conserved HVs aMeﬂxy&nmethoajzsilsne:was ohtasdd frémiAlridinehenibdETCoCBDRs" as proposed

by Lefranc (Lefranc et .., Dev. Conparat. |nmmunol. 27:55-77, 2003) are
based on the cp ls@é{"ﬁug%?n%fdof?slaormi ns from i munogl obul ins and T{cel |

receptors. The Heimemnmmﬂané mdmedaneidilLand, bMIormaaicabase (htip

://ww_ingt_orp) provides a standardi zed nunbering and definition of these

regions. The co?bt@@ffbﬁa@rfeléa 6@%%@n0 éTYSF&iHlﬂhMa&%%MS%T deI i neatilons is

described in LE 2003. (iv)
The anti gen- bi ijcity
Det er mi ni ng Resmuasvwkaaﬁe(nSjﬂmj)la accordl ng to Al magro (A magro Mol .

Recognit. 17: 13§W it dues (SDR),
refers to am np>Gefder &y O ﬁgésmmj%WTMgEﬁWectly

i nvol ved in antigemcieRARGIpartS R§in G8faie droRy 3 ¥ (B gAYy bBSA Pr eci se
neasure of a npnber and distribution of SDR for different types|of antigens
as defined by pRelyMigesta. crystal structures of antigen-antibody conpl exes.
The term "conp S | m-1Hi nding site
defined to inc ébiﬁﬁrgﬂgsnﬁ%g?%%ﬁgoggzgp lr}g‘g% gﬁal ngp? ?Iﬁgl}n\?%dual ly by
Rabat, Chothi a (mgarhd‘lﬂﬁa'sphﬁrateaslay obtalred fioui Chabbhe Canplc@é}hahotm;leghr egi on

del i neation. " F{;arrfwork or "framework sequences” are the remaining
sequences of a| V&PI'8bl e region other than those defined to be

antjigen-bi nding site. Because the antigen-binding site can be defined by
various ternms as descri bed above, the exact am no acid sequence of a
franemrlt,@gggr;,g;,/g 0 New A e ant i gen-binding site was defined. The term
antigen” as used herein neans any nol ecule that has the ability to
gener at e ant i bbalUgsD4€iStandarddprr Bests| fpr F)llamrrmhllmecff]l’lystlclM@tbudeﬂ)r\Biatthmn t he

ol o Do wf it SeiRr Bty NS Lt s afit dbmo el e

i dert i ty ids@edeby BARIRAGRE: ISEYLRIEE ofN@ffHﬂ)r@ng IDfwal weal) exlde fthatrimlyutie
pol ypepti des from

By




ot her species that have between 40% and 100% sequence identity to a known
human TLR3 sequence. Percent identity between two peptide chains can be
det er m nedolzy1opmeToM se al i gnment using the default settiPagaISedoobm@1Al i gnX
nodul e of Vector NTI v .9 .0.0 (lnvitrogen, Carslbad, CA). By "TLR3" is
meant human TLR3 (huTLR3) and its honol ogs. The nucl eotide and am no acid
sequences of the full length huTLR3 are shown in SEQ ID NGs: 1 and 2 ,
respectively. The nucleotide and am no acid sequences of the huTLR3
extracel lular domain (ECD) are shown in SEQ ID NOs: 3 and 4 , respectively.
The. ter n"ln(ﬁéﬁlf)e%tn%g“b' f%#r}é I'ig?egkx;e?@ﬂeste&‘.ss h:?ﬁe%larfoﬂﬁlgrt"é%t £1J3 EV65%§T£M@2

ant i body or anti ogy r%gment am no acl dsequences bel ng corfpared are

i denti cakbaewhave "i nsubstantial differences". |nsubstantial differences
are substitutions of 1, 2, 3, 4, 5 o0or 6 amino acids in an anti body or
anti body fragnent am no acid sequence . Am no acid sequences substantially

identical to the sequences discl osedrhrein are al so part of this
application—ln sonme enbodinents, the sequence identity can be about 90%

91% 92% 9B%RIGERIASKINDEHONSOTo, 88340 9996 or YiVgher . | Per 8&Nt2i dentity can
be deternm ned ! rbed above. _E ' NS tT el conpar ed
are heavy or I?%ﬁ%eﬁihgi Jlr?le\grz;??abl egggg(?géhgg T%?qgg(?%dgi N (%cs?r?%lgénorzgltgls on wth"
as used her ei n Fi@anSinidydtl +HTe desss)badndgent 25€saotds adaR i sketdsd |t 0o an
ani mal together ni a—xtyre; ccmc%rrent!y as—sihgle a;ents() or—seguential |y
as single apents GIAVAAPeotter . The P arsends ff FARRSERY EordDEFEmes as used
herein mansmd{}ﬁg?édi&ggbﬁrg% Qnse ToNgeElTUlfar Ty yry that i yJrediaged in
part by the|activity of cytokines, chenokines, or inflammatory cells (e.qg.,
neut rophi | s| nmidoytlesmp? YgsPleocyt es, macroghages) which is characterized in

nost i nstanges—PH a1, regness;rswelding, tand—toss—of ti+ss funeti on. The
term"infl a'mpégf}iéﬁﬁ?%ﬁ%ﬁ P condi ti o as |used herei n| neans “an

i nf | amat or y fle@ngifattieiesalift @afitedg or associgted with the lungs. The|term
"nonocl onal | anti body” . (mAb) as used herein |nmeans an anti body (or anmti body
fragment) obthsicAlen Meisaior’ ¥eyPati on of suldstantial |y honpgeneous

antigodi es. "Monoclonal antibodies are highly specific, typically being

di rected against a single antigenic determ nant. The nodifier "nonoclonal"

i ndi cat es t helsTidd¢ aeboad)l'y henogehedisilonanac nber fobt fdme apticdtody Tand does
not require production of the antibody by any particul ar nmethod. For

exanpl e, refefsithdrepipdlapgiingeafichsreond flame applispiinoiae. nks Féds &f thxafisrglovet  al

Nat ure 256: 495- 497 975. imeric mAbs containing a light chain and heavy
chai n vaPPREE" sEgrbHneedmmisd % om a donor anti body (typical ly nmurine) in
association with light and heavy chain constant regions derived from an
acceptoranti body (typically another mammal i an speci es such as human) can be
pre‘dﬁr ed Goye Chorimstdidadieél osed in U S. Pat. No. 4,816,567. Human-adapt ed
mMbs havi ng CBRg. dgibtiMer: Bﬁlﬂ%m@w%olae!mb gRARL tbm@hgﬁmg&ms&kmca' ly
murine) and the remal ni ng | rmunogl obul i n-deri ved parts of the nolecule

bei ng defiesddethedivr bivet wd Mrobe SmrkaRdamuiag bbMansbcad Pralusdparsed: by

t echni ques _known to t.hose skill.ed.i he art h that. dj scl osed in U S.
par o B B3R bR R Rofi ks o) EE e SR SR apt at on
can be seicheiceth ASTM FEsavmniasdalcahagies thypchbase rdkist baddivitict e tiartime
Optjonal Iy, human-adapted mAbs can be further nodjfied by incorporating

al tered f¢espkRsrIeIsSpSFcentddneiog of STERasE\stepnings! Hynar £oRfal yhasymen

t echni qUesAVGIhASInicNRS 8s Hes&k 9sehdi? Queen et al ., Proc. Natl. Acad. Sci
. (USA), 86:10029-10032, 1989 and Hodgson et al ., Bio/Technol ogy, 9:421,
1991. Fully human mAbs | acki ng any non- human sequences can be prepared from
human ir’r‘r&gp Im Zt‘)}g:%lénmtlgglnsgeni c mce by techniques referenced in, e.g.,
Lonberg et i {"lf'e“368: 856-859, 1994; Fishwild et al., Nature

Bi ot echnol ogy Mt yB#ine8mk ysilh80 61,00amandyBrvdedole), hadyltrinlsgionydlate (st i5qgaty: 146-

20 0.73 mole), and formic acid (202.7 grams, 4.40 moles) were placed in a 1-liter round bottom
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156, 1997. Human mAbs can al so be prepared and optim zed from phage displ ay
| ibraries by techniques referenced in, e.g., Knappik et al ., J . Ml.

Bi ol . 296WB208862900; and Krebs et al., J . Imunol. MeCm/US284/060184 2001.
The term "epitope” as used herein nmeans a portion of an antigen to which an
anti body specifically binds. Epitopes usually consist of chemcally active
(such as polar, nonpol ar or hydrophobic) surface groupings of noieties such
as am no acids or polysaccharide side chains and can have specific

t hree-di nensi onal structural characteristics, as well as specific charge
charact ef, e r
dlscontlE%%i%g%F?g&ﬁﬁghhgg,T§g2%9$g%#§%%gﬁ% gg¢%g§3%iﬁﬁ %ﬁgﬁﬁgphed by a
spatial «etidstionrts Ioolﬂrcbé]twehmlerhymmducm ﬁummethmdlsﬂbmne (02 gnﬁmarﬁ) 39rrnolg)3n

rat her than _a |inear erl of am o aC| o A for t ope

el odes nan i A g IR olRioPruR R dRa i AL ERE DR bR BB EREn OP et g
from di ff\@namcgbﬁ@dsducmser@fhehh@nduea%adersfaauﬁncgeme {1v® nantdngen conme in close
proximty in 3- dinensional &ace The term "specific binding” as used

herein r ﬁwﬂwédléﬁﬂzwﬁda% 2bP-AviMmele) sraadded ded Be soluBen wat sugBen tered-glleat er
affinity bi nds
N th e R APy FerO Y B ol T o RO

pr edet er thenmedthamaiigeim a@0 1€ @il b’aﬁht ﬁhﬁt repglting pﬂOéamCd:mpﬁfraﬂwst Sileswjutolame At s KD
for binding to a nonspecific BSA, casein, or any other

speci fi ed'3p8 Mipeeist flerfesplipgd. ? &H\%Br?élabélé&@ﬁ é@frﬁst‘Fé‘éIWéFhﬁlﬂeg@HOWmﬁéCOfQH}l%ts es

"an ant|%QQy anti body specific for an

anti gen" égé eﬁgﬂggg?%%anagg% g%ﬁg?egﬁﬂdﬁgh the term "an anti body which
bi nids SpeCI fi cat hymb® aafta@inbRemar WEightafasafias@en b BRCi &iaﬁvaﬂtﬂobfsgyenee g. a
TLR3 specific anti body. The di ssociation constant can be neasured using
standardsﬁﬁ@%@ﬁﬁﬁ@9g§§ﬂ@@§@r|bed bel ow. The term "TLR3 biol ogical activity"
or "TLR3 activation” as used herein refers to any activity occurring as a
result of ligand binding to TLR3 . TLR3 |igands include dsRNA, poly (I: O,
and endodgemops InRNA, e.g., engodenous MRNA released fromnecrotic cells. An

exenpl ary TL i vat.i on Its in n N sponse to the
e R Ert e S M it SR i bt S
upors i ndOQtl()(ﬁ[bl&)f dlbtfhselpheﬁﬁ@tb@thymldthbmnaﬁe((ll 9 gra}ns( Absx epRY hadifoghicalcid

Nature 413:732-738, 2001: Hacker et al 18: 6973- 6982, 1999).

Anot her &xehiemsy0. %"LQ@O%WF%OPW%%a?%%mllrlfteééw%mﬂeﬁw%ﬂafiknﬁ@ feron

response pf; gﬁét%ﬁy gtirfé'a iR an BHFC Ol tath WRSEOMBRIoh Bf ViR bl 91386kt JR35 nedi at ed

| RF activation can be assayed using a reporter gene dfiven by an
i nt er f er onnges. rﬂﬂxatr@ﬂlyldessb@m‘d% emrend. 197 @RE) wagnaddedend theampivag yasTLR3

activation results etion.o 40 klnes and

chenoki n 8tslrrecf fsor an addltlcrnaF%F_nmu?es uﬁthé:B{O (gf bﬁ?ltnn?%lo{l%%&%) re relalo%TES
Thex el eaﬁ@er@rﬁcmmt de:xl’aﬁS (2ang) aﬁdhﬁmhieﬂ@wlilraﬁmeqeﬁ ks0.135 msm¢®emrthen added
incirculation can be neasured. usi nown i noassays, h as an
ELI SA i mAlhigselygon ‘c‘z‘awg ifohan mawge \Aﬁ cy ?@éﬂ%ﬂ%r‘”%"rﬁe %Waiceeodes are
used herein as foII ositions of €] i nvention
provi des Vgcutunbto gyv YVZS yioxa Sls%saa VISGOUS, [mfeﬁse]b cp I-P a%ahéﬁls Was. ol
aCtIVItycamﬂﬁMﬁﬁﬂthsﬁuﬁmaantlbOdIeS Such TLR3 antagonlsts nay have t he

propertl ndlng T In It T tivat]j

mechani SHE ﬁﬁﬁ TGy &433@6%@5’@@25% fia %&@a 8@@1&5%@3@@@4%
I nCidee I n VI t[{le hum éfla\\égaormo eSIIElruwel I ba{strrll %Qurg @ laﬁve (-Jl‘el’l-IéI_R3
i nhi bition of receptor dimer T Zat i on, =i nhi ot on ¥ oeah23t 6l to
theendOS@ﬁﬁﬂmﬁﬂﬂﬂ@00@E@Ehnﬁﬂhlbltlon of ki nase activity of domnstream
signal i ng pat hways, or inhibition of TLR3 nRNA transcription. O her

anti body antagoni sts capable of inhibiting TLR3 activation by other

mechani sns are also within the scope of the various aspects and enbodi nents
of



the invention. These antagonists are useful as research reagents,

di agnostic reagents and therapeutic agents. Antibody diversity is created
by use ofwoubtwgbkm®oger n i ne genes encodi ng vari abl e regipomasSand/oeeowari ety
of somatic events. The somatic events include reconbination of variable (V)
gene segnents and diversity (D) and joining (J) gene segnents to nake a
conplete VH regi on and the reconbi nati on of variable and joining gene
segnents to nake a conplete VL region. Antibodies and conpositions having
identical or simlar CDR sequence to those disclosed herein are not |ikely
to have i . generated. The sequence of anti body genes after
assenblyggﬁ@3§%%§@?§g§%%%¥ion is highly varied, and these varied genes are
estimated to &adowehd@ibctdng Eenm@nitioantviectequiypanml aadudsesl actorting ogtheddlddn

Genes, 2 ed eds, . ni.o et .al. ... Academ ¢ Press n Qiego, Calif.,
PRl E R e N et R et U R AT e S T
human i miwe @hebktk iddiGesaan Tableas bed4 (bERY)S tAILGE 46@pdsdions FktcY i PaAd3
antugen-blndlng site is generally an anti body heavy or |ight chain or

por t¥ on (bréeveidiad WtieP sccopds. distnogwmie Huiledling ¢lamp sind dichinad deni's cattommtsiral | y
occur ri ngrragd Len- Rifcl g s i@i‘raﬂghgfa&s% n&ﬁn%%ﬁ%ﬁ%%-g@%% ¢ The

i nvention provides an | so?ate ant1 body or ragnent thereof reactive with
TLR3 conplGBArgolbonll ia Taklawy. ElalA=dig growihghtt aghamicalcubtddablite peelghont and

s e e O PR IPER IR AL 0 BB A T 12,
t he | i ghtraslba).NReduanibeoBFIGRA nyTHbes £1sthdhddeentRg idfSercERRFIGRA & cach @w

sequences 1 , 2 and 3 (LCDRI, LCDR2 and LCDR3) as shown in Table Ia. Table
| a.10 n ceompairad enthodontehi 80 pares SGivent il pindiablei 4188 amegaiollat edf -astuatrody or

fragnent reacti w.th T conpri sing both a heavy chai nd | i ght chain
A AR g T T e S R i S S HR R
sequence casr &hdwdrdeNoSEQI O Perbdt. 192, wherein the HCDR2 of SEQ ID NO 192 is
defined as shown in Fornula (1) : Xaa 6-1-Xaa 7-Xaa 8-R-S- Xaa

9-WY-N-D Y-A-V-S-V-K-S, (D wherein Xaa 6 may be Arg or Lys; Xaa 7 may be
Tyr, His or Ser; Xaa 8 nay be Met, Arg or Tyr; and Xaa 9 may be Lys or Arg.
I n ot her enbodi nents, the invention provides an isolated anti body or
fragnent reactive with TLR3 conprising both a heavy chain and a |light chain
vari abl e region and wherein the anti body conprises a HCDR2 am no acid
sequence as shown in SEQ ID NO 194, wherein the HCDR2 of SEQ ID NO 194 is
defined as shown in Fornmula (I111) @ 1-1-Q

- Xaai s- R-S- K- W Y- N- Xaai e- Y- A- Xaa"-S-V-K-S, (Il11) wherein Xaais may be Lys,
Thr or lie; Xaai 6 may be Asn or Asp; and Xaai may be Val or Leu. In other
enbodi nents, the invention provides an isolated anti body or fragnent
reactive with TLR3 conprising both a heavy chain and a |ight chain variable
regi on and wherein the anti body conprises a HCDR2 am no aci d sequence as
shown in SEQ I D NO 196, wherein the HCDR2 of SEQ ID NO 196 is defined as
shown in Formula (V) : Xaa 24-1-D-P-SD S Y-T-NY-Xaa 25-P-S-F-Q G (V)
wherein Xaa 24 nay be Phe or Arg; and Xaa 25 may be Ala or Ser. In other
enbodi nents, the invention provides an isol ated



ant i body

or fragnent

reactive with TLR3 conprising both a heavy chain and a

| ight chain variable region and wherein the anti body conprises a LCDR3
am no aciwoeguseme as shown in SEQ ID NO 191, wherei nPChaSk@@Ba290f SEQ | D

NO 191 is defined as shown in Forrmula (11)
4-Xaa 5-T-V, (lI1) wherein Xaai
Xaa 3 may be Asp or Asn;
enbodi nent s,

Ady, Gu
5 may be

or Ser;

Phe, Al a or

Leu.
i sol ated anti body or fragnent

may be Al

| n ot her

chain and a light chain variable regj
a LCDR3 am no acid sequence as shomn in

PR

: Xaai
a, Gn,

Gy or
Xaa 4 may be G u or
t he invention provi des an
reactive with TLR3 conprising both a heavy

d wherein the anti body conpri ses
QID NO 193, wherein the LCDR3

Ser ;

Xaa 2 may
Ser;

-S-Y-D Xaa 2- Xaa 3- Xaa

be

and Xaa

of SEQID NGO 193 is defined as shown in Fornula (IV) : Xaaio-S-Y-D'
Xaan- P- Xaal BXX8ELE Xagdi AFNERNMIOSETWNEGei|n RERLICATRY heUGh#20mnS¥eiticXaan may
be Thr, G u or Asp; Xadi Zﬁh]}?ﬁlﬁ){ﬁ%or Asn; Xaai 3 ngy be Bym Tkt Phe; |and
Xaai 4 may be Ser, Asn qr o r enbodi nents, tlthednventionproyides
an isolated antibody or| fragnment reactive with TLR3 COIIP&‘IP%I n%A%%FﬁHa heavy
chain and a |ight chain variable region|and wherein tlhe antipody-¢onpli ses
a LCDR3 amno acid sequence as shown in!ISEQ 1D NO 195 wherein the |
of SEQ | D NOMPAFATIVE]df | HeurtaSCAromitsi 1 For nul a (V)| : - N9 Q XaaiF28" Xaai
9- Xaa 201 Xda2AMRAEDL Xga 23- TOP(M) whereinm Xag may e Ry, G Y@ A a; Xa
a may be|G@y, Gu or Agn; Xaa 20 may be Ser or Thr; Xda 2i vy be Val, |lie
or Leu; Xaa 22 may be Ser or Leu; and Xda 23 ndy be I|i e NSer| Prwilor Tyr .
The i nvention al so provi des an isol at ed antibogly or firagpentyre rvelwi th
TLR3 having the heavy ¢ghain conplenentarjity deternmni ni nq r'egipons EDR) am no
aci d sequeDORPAR ZTIMH |3 GHEBRSCAHCRIRR gnd HCDR3) and | iNght chaiEail
conpl ement EEXAYIPAEIBT m [ni ng r@Yi2Bns ( )\ —arno—actasequent *Vl 2—and 3
(LCDRI, LCDR2 and LCDR3) as shown in Table Ia.~Antibadi OWhnose
ant i gen- bi DOMPARATIB/EANT M2 ek dCaegipenrcgs di ffer insdbstanti@l lyviromthose
shown i n| TabtaMPREEEQ || D NOsopA39121 and—191-196)—are—enconpassed—w-t hin
the scope of the invent/ion. Typically, this invol ves lon&%r frore¥hnind acid
subst it utTEOMPMRATRE M P3G aAEKE4NANART [STM | af charde, fdrjophobjc, or
st ereochem E%Mﬁ% @ct ari St@ﬂ%SOﬁd&.‘r{“ onal_substitutilons in the framewrk
regions, |in contrast td antigen:.Rinding sites2may al|soMe npde ¥¢ |ong as
they do pot adversely affesqtseé ?onﬁeoRert' es of the antibody.| Substitutions
may be nade to inprove propertiles, for exanpgle stabjlity or
affinity] ORXAMRDOE 2t hr|e&3 ffaosiSC4f6 patsor| si X substituti (Nts can b‘éOnade to
the anti jen bi ndi ng si tle. @B1§6®,\/1a1iairt\/e sjormm \.,Qu; oS o P rotecul es
havi ng functional and ghensit@kquidkanagt erli stics”simlgr thosebg? t he
rm' ecu| e 'F rom \Ahl r\h cnr\h nrnrll 'Fl cat : ons re nrnrln Qllhcf anfl al nrnrll 'Fl cal | ons
in the funcEreWPLRAA/ dr CheaisSi eRatadt eristlcs of |t hdVarol ecull@d may be
acconpl i shed by sel ectilng SUSEUIXDE dns [Tn T hey am no [acigl, SEquengg t hat
EXAMPLE 4 93 parts SC4, 7 part | No Fail
Silsesquioxane 2 3 No Vi
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differ significantly in their effect on maintaining (1) the structure of

t he nol ecul ar

sheet or Wel2onedeé2m®onf or mat i on,

nol ecul e at th

backbone in the area of the substitution,
(2) the charge or
or (3) the size of the nolecule.
a "conservative am no acid substitution”

e target site,

for exanple,
hydr oplroibiuszeog/06f912 he

as a

For exanpl e,
mayi nvol ve a substitution of a

native amno acid residue with a nonnati ve residue such that there is

little or
t hat position.
be substituted

scanni ng nut agenesi s (MacLennan et al
643: 55- 67, 1998; Sasak

Furt her nor e,
wi th al ani ne,

et al

no effect on the polarity or charge of the amino acid residue at
any native residue in the pol ypeptide may al so

as has been previously described for al ani ne

Adv.

Bi ophys.

Act a Physi ol .
35:1-24, 1998).

Scand. Suppl .

Desi red

am no acid sub
determ ned by
desired. For €xa
i nportant resi
affinity of th
substitutions
conservative 38
occurring amn

dﬁg§mo% thE nol
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group, and each R and R is independently selected fromthe group consisting
of a nethyl group, a cycl ohexyl group, a cyclopentyl group, and an i sopropyl
group. | weanw/meamadi nents, x is 2. In sone enbodi nent s PCThis2009/062912
phosphor us-cont ai ni ng sil sesqui oxane has a nunber average nol ecul ar wei ght
in a range of from500 to 10000 grans per nole. In sone enbodi nents, the
phosphor us-cont ai ni ng sil sesqui oxane has a nunber average nol ecul ar wei ght
in a range of from 1000 to 4000 grans per nole. Silsesqui oxanes according
to the present disclosure are useful; for exanple, as flanme retardants, and
are especi al | |, I } i nan- S.
Accordingly, %ﬁﬁgﬁ%#HE?%Sgggg?@a%ﬁ@%%ﬁﬁ%gﬁg9&?%%#%@5@%&%?%§P%ggggg%géab|e
conposi t itheir anampy.i ¥ angps amdéaxyns aadiaticraBomsefffles tisvleswmerounbe ofade by dtosave f or
t he pol yepgxide, and. hosphor us-cont ai ni ng si.| sesqui gxane accordi.ng to
the bresshicdindts 825 BoR RPEHRE bEmIGt RanpEl i BF HrEs apE aRbruR
further eeoRddrsiesd @bt Bifdaeidsvie iammnbe Mldutiiaittde thonluitheive BRbo@isRhAKI NY
resin. In sonme enbodi mnents, the thernosetting resin conprises a curable
epoxy resstiorthhgieinn yet anot her aspect, the present disclosure provides a
cured conposition conprising a thernoset resin and a phosphorus-contai ni ng
si | sesqui oxane according to the present disclosure. As used herein:
"hydrocar byl group” refers to a univalent group formed by renoving a
hydrogen atom from a hydrocar bon; "non-hal ogenated” neans free of hal ogen
atons; "thernosetting" neans capable of being chemcally crosslinked; and

"thernoset" neans sufficiently chemcally crosslinked that it will not
exhibit nelt flow DETAI LED DESCRI PTI ON Si | sesqui oxanes have frameworks
formed of Si-OSi linkages. They are commonly formed by condensation of one

or nore organosilanes (for exanple, trial koxysilane derivatives).

Si | sesqui oxanes according to the present disclosure are represented by the
formula - ? -[R3SIiG/2] m[R2 Siqg 3/2]n[R3 Siq 3/2]p[(R4 O2PQ(CH2 )x Siq
3/2]q . Each of RI, R,R, and R independently represents a hydrocar byl
group. Useful hydrocarbyl groups include aliphatic groups (for exanple,

| inear, cyclic, and/or branched al kyl groups) and aromatic (for exanple,
aryl, aral kyl, or al karyl groups) groups. Exenplary hydrocarbyl groups

i nclude: al kyl groups having from1l to 8 carbon atons such as, for exanple,
met hyl, ethyl, propyl, isopropyl, butyl, pentyl, hexyl, isooctyl,

cycl ohexyl, nethyl cycl ohexyl, and cycl opentyl groups; aryl groups such as,
for exanple, phenyl; aral kyl groups such as for exanple, nethylphenyl and
et hyl phenyl groups; and aral kyl groups such as phenyl et hyl and phenyl net hyl
groups. Those enbodi nents in which R1 is a nmethyl group are typically
desirable. Simlarly, those enbodinents in which R and R i ndependently
represent methyl group(s), cyclohexyl group(s), cyclopentyl group(s), and
i sopropyl group(s) are typically desirable, especially in conbination with
Rl being a nethyl group. The variable x represents an integer of from1l to
8; for exanple, 1, 2, 3, 4, 5, 6, 7, or 8 Those enbodinents in which x is
2 are typically desirable. The variable mrepresents a positive nunber
(that is, any nunber greater than zero) less than 1.5; for exanple, 0.001,
0.01, 0.1, 0.3, 0.5, 0.75, 1, 1.25, or 1.49. The variables n and q
represent positive nunbers that are greater than 0 and less than 1; for
exanple, 0.01, 0.1, 0.3, or 0.5. The variable p is a nunber greater than or
equal to O and less than 1; for exanple O, 0.01, 0.1, 0.3, 0.5, 0.75, or
0.99. The variables x, m n, p, and q, may be used in any conbi nation
subject to two constraints: (1) the quantity (n + p)/gq is in a range of
fromO0.5 to 99; and (2) the quantity (n + p + q) equals 1. The

phosphor us-cont ai ni ng sil sesqui oxane may have any nol ecul ar wei ght neeting
t he abovenentioned criteria. As is typical with silsesqui oxanes, they may
exi st as a single conpound or as m xture of silsesqui oxanes having

di fferent nol ecul ar weights. In such cases, it is common practice in the
art to refer to an average nol ecul ar wei ght (for exanple, a nunber average
nol ecul ar wei ght). Silsesqui oxanes havilhg a nunber average nol ecul arwei ght
in a range of from500 to 10000 grans per nole (for exanple, 1000 to 4000
grans per nole) are typically particularly suitable for use as flane
retardants in thernosetting resins. Silsesquioxanes according to the
present disclosure may be made, for exanple, by condensation of
correspondi ng tri al koxysi | anes, which may be prepared according to known
nmet hods or purchased from comercial sources. In a representative
synthesis, the trial koxysilane derivatives are conbined with formc acid
and heated at el evated tenperature (for exanple, about 80 0C) sufficient to

I R T 1 N 1 . o I e Y M



materi al s) can be renoved by heating under vacuum Respective amounts of n,
p, and g can be controlled by controlling the anmount of the correspondi ng
tri al koxyw0l2arés270%i | sesqui oxanes accordi ng to the present/use@oloeauz e are
useful ; for exanple, as flane retardants, and are especially useful in
conbi nati on with non-hal ogenated flane retardants, wherein it may be
possible to | ower the overall anobunt by weight of the flanme retardant that
is necessary to pass industry standard tests for flanme retardancy; for
exanple, to obtain a UL94- VOrating of a thernoset resin (according to test
met hod U@S%’g}§h§£g rd for Tests for Flanmability of Plastic Materials for
Parts in vices and Appliances", Section 8, 20 mm Vertical Burning Test
(updated t hrough May 22, 2001) issued by Underwiters Laboratories of

Nor t hbrogk, 11l 1inoi.s). Exanpl es of non-hal ogenated, fl.ane retardants
incIude:?boehéﬂ#@$ﬂ8%65W8%%$§¥%E?“@#ﬁﬁﬁ%ﬁﬂ@gﬁﬂgﬁggye8Fﬁﬁkbphosphites, and
or ganophosphi pat r 4 nd: | T OP930

avai l abl e froﬂ?éﬁﬁ?ﬁéﬁ@yg§§%95E#R%§85ﬁgﬁ?%f9§%§§%H§§$b / d). The present

di s osukerlis0 provides a curable conposition conprising a thernosetting
resin, optionally an effective anmount of curative for the thernosetting
resin, and a pivhsyiiRdr R3S RSomidRkhindgpeniléslyaopicaxancydecarngl ggup,o t he present
di scl osure. Exanpl es of .ther etting resins include epoxy resins (one-part
and/ or tmo-pa???f“ﬁ@é?ﬂ&ﬁ@mfggﬁWQICB%e-part and/ or two-part), cyanate
resins, phenolgan8sitineaurhtd 1&Chi1G;resins. Desirably, for electronics
applications the thernosetting resin is electronic grade. Exenplary

t her noset t i ngnead i AL nosdive aemacrs gepatsa han Sodyess Bvnd; aivdai | abl e as 3M
SCQICHCAST ELFEG (e f GARaD i: |,

M nnesot a. ExE%%f%s ofgggg#ﬁﬁhgggﬁﬁﬁigé%géﬁﬁ% ude ¥1P£y§%195r§%9

2, 2- bi s[ 4- ( 2, 8f EpoXyprodi¥oand furthdrevherdip(ropaneq [ dilgl yci dyl et her of bi sphenol
A) and materials avail able as EPON 828, EPON 1004, and EPON 1001F,
comercially available from Shell Chem cal Co., DER-331, DER- 332 and

DER- 334, ,»co I /al . i cal . b 4epoxy
resins i%CIEggth@%k%yﬁyg%ﬁggéggp&%ﬁgﬁgpk?@?%%fgéﬁ§%%n%%@gﬁggy%fggigxanple,
DEN- 43 amndicpiidedtABrepesemtearcaliatligyorgvaiingftom f rcodrcdiben €hesi cal Co. ).

Cpt#gnally, the thernosetting resin may contain one or nore hardeners,
initiators and/or catalysts (collectively referred to herein as

“curativeg"), typi il . | i Ffect i.ve: | ]
cross-ligkingrgﬁé$§%%¥ﬂ%ggﬁgyk ﬁ%%ﬁ%ﬁg%ﬁéﬁcﬁéﬁqéﬁg&g?f%%P?gggg%%%%%lof
curati venethhineroupOinkieatif RZ URARB YEinadRnd dhely RBBUE b tHS 8ol Phiiatihy ot | |
depend on the type of thernosetting resin selected, and wll be well known
to the skiathyégroaptd emipheedgipivas gydencatil gwepfand aa proryorybgon® i ncl ude ani nes
(including imdazol es), mercaptans, and Lewi s acids. The

phosphor us-cont ai ni ng sil sesqui oxane may be in used in any anount in
curebl e dnd/ ofThe pii@sghaosypasaihingndseaquiarade nfjclhim 3. hehepriesent. di scl osure. For
exanpl e, the phosphoruscontai ni ng sil sesqui oxane nmay be present in an
anount in a range of from1 to 20 percent by weight, typically 4 to 10
percent By weirgdphosphstusiBéaihinpisiakdiiodm8 oPEhide Ntwhdyeiiicdbsphdagsed on the
total weight of the curable and/or cured conposition. The curable

conposi t COHNPEPilERsqwiekme daphy Nenbss|aEcHgMAlscUlNOwRIghin ajrange of Hapeioq)tp y
desirablqoﬁgnﬂgﬁ olif§BNi que capabl e of forming a uniformdispersion. In
one techni que; ] me retardant and/ or phosphorus-containing silsesqui oxane
are2ijmi xed into the thernosetting resin using a high shear m xer such as,
for exan%Ie, §hhi§h %Peed quer qvaiLabIe 9@ SPEE XEt DAC 150FVZ from

Fl ackTek. I nc. "oP " ECRAGFUR ™ B8UE K E3F BT IRE 2" THE" cut 5bi'e 6W8g)opﬁbns may be
cured, fobntexaIRilcshYioLmdhN: h@nBdr aNBh RO cegihl wiBRVIA airihge e frafi 1,000Re | udi ng
by nixin% 6in the case of two-part thernosetting resins), heating, exposure
to acti nPBOQgrasgeimPler adi ati on, or any conbination thereof resulting in a
cured conpositionCbjects and advantages of this disclosure are further
illustrated by the following nonlimting exanples, but the particular
materials and anounts thereof recited-ih-these exanples, as well as other
conditions and, details, should not be construed to unduly limt this

di scl osure. EXAMPLES Unl ess ot herw se noted, all parts, percentages,

ratios, etc. in the Exanples and the rest of the specification are by

wei ght. Materials used in the exanple are listed in Table 1 (below). TABLE
1 Hexyl trimet hoxysilane was obtained fromTC Anerica of Portland, O egon.
Met hyl tri nmet hoxysi | ane was obtained from Al drich Chem cal Co. of M I waukee,
W sconsi n. Hexanet hyl di sil oxane, hexanet hyl di silazane, and formc acid were
obtai ned from Al fa-Aesar Co. of Ward Hi|ll, Mssachusetts.

-~ 2 1 g L I Y. S " Y




Paul , M nnesota. OP1230 refers to EXOLIT OP1230 a fl ane retardant based on
a netal organophosphinate salt obtained fromd ariant Corp. of Charlotte,
Nort h CarwDi2om/0620094 20 mm Vertical Burn Test The UL 94PCSimnaaaiocinr Tests
for Flammability of Plastic Materials for Parts in Devices and Appliances”,
Section 8, 20 mm Vertical Burning Test (updated June 8, 2000) issued by
Underwiters Laboratories of Northbrook, IL was used, except that only

t hei ndi cat ed nunber of replicates were tested. Summary criteria for the
test are given in Table 2 (below): TABLE 2 In Table 2 (above) T refers to
the afterfla i (RN | application. T2 refers to the
afterflagé tin%eéug t%?oflﬁeéglﬁhcﬁ#gl%g%gpl ication tine. T3 refers to the

af t er gl ow ti netlefhescttgoona dndame applicati on. Cone Cal ori neter Burn Test

Cone Calorinmeter burn test. were done in accordance to ASTM El 354-08,
"Standar d Test PREPHOHS TR IHAOR UL BHECSAREY Bt 1B5Rle Rat es £ or

Materials and Prod - AJS| Di . { réoetar” (2008).
Fire Gowmh Rate (ﬁfﬂégh?)‘s/ﬂﬁﬁﬁcﬁ@@]ﬁﬁlwwﬁq)ﬁ@ﬁ%@%@%s was

cal cul at ed asywhbRipeak heat release rate divided by the tine to peak heat
rel ease. Percent Reduction of FIGRA was determ ned using a control specinen
tested on the samecaayf &3, Rh&3t esitRSpdeicrémtly Conpanatai hyerocxdppgreu

Met hyl t ri net hoxysi | ane S%}100 g{ ans, . 0. 7; mg! e), hexyltrinethoxysilane (151.5
grans, 0.73 nol e), X 5WEFYP AR t%{r’@faf%% %9 %yrans, 4.40 noles) were placed in
a 1-liter round bojtioahbask WMter (BOMELI1G: Stirring. The flask was heated in
a 70 OC oi|l bath for 35 minutes with distillation to collect the volatile
byproducts. HexanetByd dpginosikisaaunbas gicatesthap 059d fess gipn Weandt hen added and

t he;sol ution was hegat.ed. | ' t fal U r..20 m

Vo $ET1 6 bypr ouct & Sty Brsdits B Bt L BEkD B (8 bhaht bR BoPA F
hexanet hyl di si | azameang®df fom@. 50 WMol furbereviadde th apd- 4 he 1sol uti on was
suction filtered. The volatile conmponents of the filtrate were renoved
under vacuum first at roomtenperature and then with heating in a 90 0C
oi | bat hg TheThesuthble BEmPEABACIS cldea TP Akt dnpeising@GficOi@nNenodnt ¥aS a

vi scous, colorless liquid. HNWR analysis was consistent with the follow ng
f or mul a; cppEyRios dicghamopesting ©p9s) 0 3/ 2] 0. 5[ C6Hi 3Si q 3/2] 0.5. The nunber
avefpge nol ecul ar wei ght was neasured by GPC rel ative to polystyrene
standards as 680 grans/nole. Exanple 1 Methyltrinmethoxysilane (15 grans,
0.1 10 n®l e), Thexyhble compdsaronsifickme 7¢ FBerginghatiem@etting Ocsié@prises a

di et hyl phosphat oet hg/.l triethoxysilane ( 1 1.9 grams, 0.036 nole) and formc
aci d (BSFﬂraglﬁﬁ%%y '5°%70 nole) were conbined in a 250-nilliter

round- bottonmed fl ask, and magnetically stirred in an 80 OC oil bath with
distillation of volatile byproducts over 25 m nutes. Hexanethyl di sil oxane
(32 gramdf. 0. THF curable rompssitaid e laamd, whercini catluRé repassests iamnaglay | feorupasnd

addi ti onal 652rri nufes in the 80 0C oil bath. Volatile byproducts were
remdved Gl wcﬁjwndq@sz%éﬂﬁ( sabecdnd faern theestaltomyis i sefi anethy grow.4, 0. 155

nol e) wer ut 1 : i d .35 mnutes. The
vol ati | ecgﬁlg}%gglt%g%(rlec?ggﬂ%{%ﬁ ﬂlﬁﬂéé&\{/ha%ﬁﬁ?@{lgﬁ{;u V%Jdcsa{llsg'esqui oxane 1 as a

vi scous, colorless liquid. H NWR anal ysis was consistent with the formula:

[ (CH3) 3Si, 0 /2]0. 38 Sig.3/2]0,43[.CoH 3Si . g 3/ 2] 0. 43[ (C2H 50) 2PQ( CH2) 2Si
0\ 312] 0 1% T A Cabeiida sl RPR e B HERe Ry GPe el atve
t o pol ystildeeqisoshanskad elntas ald i} HslasB4ridight M armglef fs@300Yo TEDDighENs
Varjous thernpsetting conpositions were prepared and tested according to

t he?UL94Pemolm Vertical Burn Test by conbining the indicated flane
retardant(s) in SC4 epoxy resin in the anobunts indicated in Tables 3 and 4
(below). Al the conpositions listed in Table 3 (below) had T3 = 0 seconds,
did not burn to the holding clanp, and did not ignite cotton as in UL 94
above. Al the paraneters in Table 4 are as defined in ASTM El 354-08
except FIGRA (colum 7 in Table 4). FIGRA = Fire growh rate and is

cal cul ated as the peak heat release rate (colum 5 in Table 4) divided by
the tine to peak heat release rate (colum 6 in Table 4). Reduction of
FIGRA in Table 4 is the percentage ditfi¢rence in FIGRA for each row
conpared to the control 100 parts SC4 (row 1). In Table 4, M = negaj oul es;
m = square neter; and kW= kilowatts. The cone cal ori neter instrunent
measurenents have a known error on the order of +/- 10 percent. TABLE 3TABLE
4Al |l patents and publications referred to herein are hereby incorporated by
reference in their entirety. Various nodifications and alterations of this
di scl osure may be nmade by those skilled in the art w thout departing from
the scope and spirit of this disclosure, and it should be understood that
this disclosure is not to be unduly Iimted to the illustrative enbodi nents

. r 1 1 . . 2w Al o I I [T .



X represents an integer of from1l to 8 mis a positive nunber |ess than
1.5; n and g are positive nunbers greater than O and less than 1; and p is
a nunber Wyoeatoarw2than or equal to 0 and | ess than 1, whec®ius2¢ue/o629p)/ q i s
in arange of from0.5 to 99, and further wherein (n + p+q ) =1 . 2. The
phosphor us-cont ai ni ng sil sesqui oxane of claim 1, wherein each of Rl, R ,R3
R4 i ndependently represents an al kyl group having from1 to 8 carbon atons.
3. The phosphorus-contai ni ng sil sesqui oxane of claim 1, wherein: each R
represents a nmethyl group; and each R and R3 is independently selected from
the group,consistdNg fosiﬁogg&gy%hgé_oup, a cycl ohexyl group, a cycl opentyl
group, ané'an I sopropyl group. 4. “The phosphorus-contai ni ng sil sesqui oxane
of claim 3, whdreemosekrasm; 20d 5. The phosphor us-cont ai ni ng sil sesqui oxane of
claim1l1, wherein the phosphoruscont.ai ning sils i oxane has a nunber

cver age’ ol ecAPUP TR ERETIATS GUoK B RCEGE oL S TH000 o are per mol e. 6.
The phosphor us- conggi Qt ihs {10 ] r i he
phosphoruscontainiIgggy?gggﬁhigﬁgﬂ nﬁas agéhﬁg§¥ﬂ2%3$§g§Xﬁ%ﬁ%ﬁa|ar wei ght
in & range of whem 1000 to 4000 granms per nole.7. A curable conposition
conprising: a thernosetting resin; and a phosphorus-contai ni ng

si | sesqui oxane repeebefiRéRhR3t il Kbindegeaddriflly 3Gr@chR]a hydfdezrb$i grods;2] n [ R3
Sig 3/2]p[ (R4 C»ZPCEC}Q zx Si 3/2% wherein each of R, R ,R3 and R

i ndependent | y r epr 85BHPENE AR HTESES %apld?éup; X represents an integer of
from1l to 8 mis & pPapblilivendmbEpRis i@8s.sthan 1.5, n and g are positive
nunbers greater than O and less than 1; and p is a nunber greater than or
equal to 0 and | esBash@arcposififie penperg greatepthag Ojagd jass than dnyge of from 0.5 to
99, ,and further whetej p + = ra - 0SV/ L of

ot a7, Furtner ooy bt bcBief by Ful 1o Cand S A U SPIRODYG s 8

t her noset ti ng resi aran@e offfiemdy @9earcoivpbgiwhcosin 6f + pl4adq ¥ 7, wherein the

t hernosetting resin conprises a curable epoxy resin. 10. The curable
conposition of claim?7, wherein each R represents a nethyl group; and
each R and R isc tuigigpendpatition FelpatiedwhdroimthdBe@iRbling R ®iptdedf a

nmet hyl group, a cyclohexyl group, a cyclopentyl group, and an i sopropyl
group, arH? lejegoxy regin.  The curabl e conposition of claim7, wherein the
phogphor us-cont ai ni ng sil sesqui oxane has a nunber average nol ecul ar wei ght
in a range of from500 to 10000 grans per nole.12. A cured conposition
conpri sing: aThbeirs®s&hpdsaindf cRnf 13, WhospRahus! £pRkaithh REths1 kiSesamioxane
represented by the fornula [RRI3SIG/2] m[R2 Siqg 3/2]n [R3 Siq 3/2]p[ (R4

0) 2PQ( CH2adhR Sirgl B R]indgpediientdy scleaahirah tH gréup RBsiatid 62 a metbplamcgnt| y
represents hydr ocar byl, group; X represents . an integer .of from1l to 8 m
P poseislu Nt R el g Rt i B bR B  hunber s o eat er
than O and less than 1; and p is a nunber greater than or equal to 0 and

| ess than_ 1, wherein (n + p)/qis in arange of fromO0.5 to 99, and further
whetkin @A + phacyeq campositiondf clppym 12ivhaseia SAIOFYsoroNtRNiBg wlspiqrPXakther ei n
t he ther i i i I 10 ured
composi {1 on ey Al O B FRL o HERC 6 St peFARIE NG each
R and R is independently selected fromthe group consisting of a mnethyl
group, a cycl ohexyl group, a cyclopentyl group, and an isopropyl group, and
X is 2. 15. The cured conposition of claim 12, wherein the

phosphor us- cont ai ni ng sil sesqui oxane has a nunber average nol ecul ar wei ght
in 2a5 range of from500 to 10000 grans per nole.
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