TOLL- LI KE RECEPTOR 3 ANTAGONI STS Field of the Invention 5The present
invention relates to Toll-Li ke Receptor 3 (TLR3) anti body antagoni sts,

pol ynucl ewbi2dsgi2enéodi ng TLR3 anti body ant agoni sts or f pagraseais/osives eof ,
and net hods of making and using the foregoing. 10Background of the

| nventi on Toll-1ike receptors (TLRs) regul ate activation of the

i nnate i mmune response and i nfluence the devel opnent of adaptive imunity
by initiating signal transeuciiigl mREeecES ARTARNPERSE to bacterial, viral,
parasitic, and in sone 15cases, host-derived |ligands (Lancaster et al., J.
Physi ol . 563:945-955, 2005). The plasma nenbrane |ocalized TLRs, TLR1,

TLR2, TLR4 and TLR6 recogni ze ligands including protein or |ipid conponents
of bacteria and fungi. The predapynantly iRbhracs lular TLRs, TLR3, TLR7 and
TLRO respond to dsRNA, 20 ssRNA and unmet nytated CpG DNA, respectlvely
Dysregul aPi on of 31“fI‘_€Rp§P@?i‘%}r"l FABE1 S Ohel TVl Tt Tealisle 4 RefesicPtde of

E)r Oﬂem; anleLﬂztgr apeuldas §Iﬁﬁ’a®bﬁg$‘@§, @l’aﬁydlﬁle&Mﬂ:{e@pﬁﬁfﬁdfh@VMP@S this axis
Hof fman et a t. Rev SCOV. 9-8 Rezaei, Int.

| imunophar maBl P B 8R3- 660! T Sh 006 - W Ekel G eR. 'SAT el 415 134’ 187, 2006)
For exanpl e, makiragen{ stssnof tiF R4regrd nTL Rs 7 and 9 are in clinical

devel opnent for severe sepsis and | upus, respectively (Kanzler et al., Nat.

Med. 13:5p2-559, 2007). TLRBaskgHdyahinge ithe afidvievaisd by dsRNA, nRNA or RNA
30rel eased fromnecrotic celTs duri I’lﬂ%l nfTammation or virus infection. TLR3

activation i nduce5°siect & i'6heBI 4tnt & er 6RS dd Prio-Pht Pamtatdty cyt oki nes
and triggersihnmmmenceld raspinsat boh ianduereer uh¢ elentogirat af e protective
during certaip_mcrobial ;ipf l,ops ro&xaml g, -a,dom nant -, 35 negative
TLR3 all el e has been assnéc?akﬁfe;tdL 3 ahtllﬁgcsrlg%sed sd]s?clé%% bi ?igltcyadto Her pes

Si npl ex enceﬁﬂalfeistplo§s%lﬁ@nbﬁ?t‘r@r¥&la§' iifréét iT Rt B4 HSWE 115 foBhi | dhood (Zheng
et al., $gl eagges 3&88&%21&&27119;2@&7) Laﬂlcﬂasme@eit HLR3 ﬂefPh9bﬂ{le ls( ]
associ ate WI cr urviyal upon coxsacki.e v rus, enge (Richer
ol BLoS b a7 S h00y he B TRr TR EOn 6 St b LAY Sr egal at ed TLRS
si gnal i ng haS“leJeelTLBho\mRﬂoaISi GORE ricoutel 2c0 Lhpaipisdi byl @whido mordtakinty in

certain virab.iniet bompmRdel s peluding, ¥est N | ep, b ehoyidus, vacc ni a,
and influenza A (pvxa al . 1373, 4; Gowen et al.

J. | mmunol . 17?r8@§éiUB%©?LR?0§éR3HﬂI€Heﬁ%d eLRa| respsndl%rﬁﬁ%WAr 180: 483- 491,
2008; Lez6of EbENPBTana| unmeEhQﬁat]tePaﬁ)d}lQ@A 21:65@39t2@ﬂ§). Dysreguﬂ-a{’t&oﬁl’ yst al
structures of tﬂeR nnlln el ‘Q_FtQS éaaxts[%acell g i ns have been
det erm ned ( é &t 7t f\%\ﬁ ca SGi' %U °102: 10976- 80, 2005;
Choe, et al. pr@cheelﬁcea@nghéﬁpe%ﬁc m@seg{qsuaeée izl deveScﬂpeﬁ@*e 320: 379-

15381, 2008) . JLR3 adoptsithesQveiald: shapga.of @.sobenpindsharseshoe
decorated by glycans and has 23 tandemunits of |eucine-rich repeat (LRR)

nmotifs. The AsRNASSPndi%g’ sF¥ES hal/e -bEBH RPPEF Lo - t W édi §%9'nct regi ons
(Liu et ab. ,2Scesem1@eke13;?c@n37&~l&ﬂuge 2008) s4-Tilke, stowgal. | nprassetdley has been 20

proposed to |stl §}5{\IA xtracell ul ar domains (Leonard
et al., Proc%9 e glfq Cl aD?U%\A?O 52)5%]5%6]’?, %brb%) TLR3 has been

shown to dri éV?ﬂ@tpﬁég"erﬁOé pecranbsers si AnA gpeet raggroftivefyammat ory,

i mune- medi atgegh-anrd agt&gl zodi seases ssncl agh-ng, for exanple, septic
shock (Cavassanl et aI : Ex I\/Ed 205: 2609- 2621 200%\)“ acute |ung
injury (Mirray et 4> Sl%{mllﬁg pShiTVatEd bY CAFE YR 1782071237, 2008),

r heunmat oizd aﬁfEhEEalstelde(dﬁl meetotdle. cellmmdnolng hettammk2409-ck7yi2G09; Brent ano
et al., Art h .52I‘L%25§6t%§/§§ion39%89<,5gs’ Séﬁ%Mn(%qlngégfee}ongl , Am J.
Resp. Cell B BIO 54-66 Mor i shi ma et :

Al | ergy | mmuast Prpa5rilegmergry 2@98““81509@ |trégaes. lmfRés@pF?ll Res. 10 43,
2009), infl aaﬁa_{@rtyoboaml rgéﬁﬁQéﬁer&U(’elﬁa@-SarQ phot srai,seasen@nd ul cerative
colitis (Zhou ett al % 35178; 4548- 4556, ﬁﬁgO? Zhou et al., Proc.
Nat|. Acad. SEf*- al(nugfbsroféﬁ 5TEYE - 2007 WMitsi AMAE P Ver di sease (Lang
et al.,33. GkoarivenVest alldl 2456-:<24635sR006¢d andht ypecksel abet es ( Dogusan
et al. Diabetgs £i1286:1205:,2008; e ANAoAI Plis WU Lol Med.

9:52-68, 2009). Furthernore, organ-specific increases In TLR3 expression
have been shélfETies totr BF4tle il £H 14DARTHER BT Yathol oGi-eate condi tions
driven by dysregul ated |local inflanmmatory responses such as in liver tissue
in primary biliary cirrhosis (Takii et al., Lab Invest. 85:908-920, 2005),
rheumatoid arthritis joints (GCspelt et al., Arthritis Rheum 58:3684-3692,
2008), and 10nasal nucosa of allergic rhinitis patients (Fransson et al.



Respir. Res. 6:100, 2005). In necrotic conditions, the rel ease of
intracel lular content including endogenous nRNA triggers secretion of

cyt oki neswochmymkiides and ot her factors that induce | ocaCTABRer0loa2y#t i on,
facilitate clearance of dead cell remants and repair the damage. Necrosis
often perpetuates inflanmatory processes, contributing to chronic or
exaggerated i nflammti on (Bergsbaken et al., Nature Reviews 7:99-109,

2009) . Acti vawqrszetﬁj_ﬂSm@mt hersidieeof rirecrosis cABY 20 a606ikicbat e t o

t hese aberrant il dflam‘rat or¥ Vpro esses and generate a]é gther

pro-i nf | ammat'oFy F65FtiVe SFeedBack" 1 o6p " AA Ehe 18l a8 ed FER3 | | gands.

Thus, TLR3 anRacg‘(ml sm iy Bbosb@nef4@431l271 r20a9Var iletryveof, di sorders invol ving
chroni ¢ or exagganat edy inf harmath on ArdLOrs 1RECT 03 8.5 dRRaWzyRdul ati on of
TLR3 activation may al so represent a novel treatnent strategy for oncol ogic
i ndi cati ons FAEHUAARY TeAArPEITY St EPRBIES Yahd Headiad Akck squanous cel |
car ci nonms (Nbf@&aw re:tdeals ind@ukdbag @a@eemlﬂaesphﬂe%owﬂ&- 5%089;ir2Q07; Pries et
al., Int. J. 9-21 00 OFur{ 4t e JTLR3L423F
allele encodi % 25 P%rfzeai f ﬁ?% rg ulgédg%fct %w Pty e%ﬁés%%m ated with
protection agawmtetadi/an@edmﬂdmyi age- 6é©1at6é@7n92@@I6arHLd@Qemer@&tl on (Yang et
al., N Engl,;J;, MNedwn3R9: 14026434681, 2008);, LkneiGati bg LhatpiHsR3

ant agoni sts nmay be beneficial in this di sease. 35Pat hol ogl es associ at ed
with i nf FAmMAEDISP contiti 6A%)and ot hers, such as those associated with

i nfections, have Tisd gmyéta:talatmhtﬁaﬂrbh camdhecmmm End mnacrhé TL¥Bt, despite
advances 1 0 TR 1980, OhoIRAICLOS, COMPALALLYELY %agﬁent options and
t herapi es are avail B these con |ons hus ‘a need exists
to suppress FER3 éT@FiLthcyldt oSCtlr-eé‘tJSHVLRBO%sléJ@&ﬁaﬁt%d2@@)51d|CbP©'n§.t Bri ef

Description afi . fthe; _@5@/\@@@8581 585 doiog; dishews: theceffectsof.3apti - human
TLR3 (huTLR3 ne assay. 10Fi 2A and 2B show

i eparter ge
the effect (&/S}Nﬁotgfgfl or?)LRaradéPﬁFF t}}‘?u?ﬁﬁg?lrjmﬁ}%aﬁ?% % %I’:Ei&ég?%ldassay
Fi gs. 3A andh3Bshow ddwereféecty of vambi aluTeR323mbsdem waiNHBE assay.

e novs ALhe BTG <abe BN LR I0e, | o uRBYE RS SAL . Fi gs.

5A and 5B show antl - hu a HASM assa Fi gs.
6A, 6B and GGaK%&ﬁeﬁHéaP@leﬁd?%(}W@fdlafrﬁlpchufﬁQRSn iut o AIR3 nut ants. 20Fi g.

7Adshows epi ]Eg@p@ﬁcef ogzmml@l\lslv@glé@ ﬁcmem@g@ﬂ@ aBAB(1gr Y9 b(ete§p lrra%e)
and epitope for a m i ma osed on the
struc!tour 5)of PR Tf?g\/gg (f %Né %@é%wfﬂc%lr zgﬁt]i—“; lcﬁeg}c)é}‘lrange

perturbati ondmegpiref (TeRErECEr parlo'r, ebrpceoligpd lexadadM tShi mMYSAbEMQ: 25Fi gs. 8A
and 8B show the gff ect 9f rat/nmouse anti-nmouse TLR3 mAb mAb 5429
(surrogate) in A) NF-KB'and B) | SRE reporter gene assa Fig. 9
shows the effect Bff% hes SFPogate WWWWE@“lW%ﬂ@Pﬁ t'h & he MEF
CXCL10/ | P- 10 sps&s@ym 39Elng.larﬂ:ﬁthJBQV\BlnﬁllaﬁéH-rﬁfeldﬁbﬁé’d @fndbamlmgum t he surrogate

mb to T anel |sotyecontr tomnp 1.
Fig 11 gﬁg dls%)afé%st o%ludﬁrég's%r rrogaatm@(iE tﬁﬁc ¢ |éC\/aeV|aSS%“lar?ijHR model .
35Fig. 12 shews: ef.f Bep. dfedt hd5sdpbogate, rﬁﬂ@@omqu@t%aluwewmwhl | nunbers in

BAL fluid in @an- AgR.podel . an. J. Refglq d3i shewse @jfetjecmoflz@hem%urrogate
rrAbsonCXCLlO/IPOIeveIs|nBALfU|d|nanAHereI Fig. 14

g
shows ef f ect 2898 -hEPEU Ggat T bt oh BBt Fpathol By Stor&stin a DSS model .

124:9-17, 2009; Brentano et al., Arth. Rheum. 52:2656-2665,
30 2005), asthma (Sugiura et al., Am. J. Resp. Cell Mol. Biol.
40:654-662, 2009; Morishima et al., Int. Arch. Allergy
Immunol. 145:163-174, 2008; Stowell et al., Respir. Res.
10:43, 2009), inflammatory bowel disease such as Crohn’s
disease and ulcerative colitis (Zhou et al., J. Immunol.
35 178:4548-4556, 2007; Zhou et al., Proc. Natl. Acad. Sci.
(USA) 104:7512-7515, 2007), autoimmune liver disease (Lang et



5Fig. 15 shows effect of the surrogate mAb on A) hi stopat hol ogy scores and
B) neutrophil influx in a T-cell transfer nodel. Fig. 16 shows effect
of the suwopagawe7rmmdb on clinical scores in a Cl A nodel. PCORISQ010D03298h0Ws
effect of the surrogate mAb on the clinical AUC scores in a Cl A nodel.

Fig. 18 shows effect of the surrogate mAb on the survival of C57BL/6 m ce
follow ng intranasal adm nistration of influenza A/ PR/ 8/ 34. mAb dosi ng
began at dayail, A5Figh. I8vsdtonsieffweet20f3,t beogurhagate mAb on clinical

scores follo i nfl yenza A PR/ 8/ 34 adm d05| ng began at
day -1. Fig. \é‘?ggstﬁ(ﬁ\/\é et oft he aé’ﬁF?%?at 25%2% BB%@ over
14 days afteepnddnipmist réatrroriaodf. Medl Yehzac8N PRI B/. 34Fu12c@1emﬂdar6105| ng began at
day -1. g\w&s @&ﬁ@‘ﬂﬁc@as@gterfTLE?eeé%EQﬂ%t 8aPARS ANl god gl ucose

| evel s in (A) G and %B TLR3 DG animal s after glucose chall enge.
Fig. 22 showsCefFéet a6t "tthe %WWB@%F& RAB BRI FRIUICPRIYBP8TelS VPR WI DI G

ani mal s. by distegeBatshonscaf tectanbtaAb rééﬁ&@e@nsﬁ@%) aNI'Hh 1andr ( B)
rhinovirus i nduced CXCL&HOI | P-.10 and CCkSélRAg%f ee\éel NHBE cells.

Fig. 24 shows &ffedlt Bf "B ToEVD on (A" Sl Feve s’ 82nd (B) viability
i n HUVEC cel EgvedEi.g85 2B 8sHais 2@@51/4 vakupdtaadi aeltrsifod [Jowihhg adm ni stration

of the surrogatg mMb:3;days 0ast s Hechi o . Web L de0b] uenaa, Aing
Fig. 26 shows clinical scores follow ng adm ni stratl on 35 of the surrogate

mAb 3 day$ pB88tai AFERtd Gh MITIAfIHERZE RAVIRY B72%1H0Rs baidy  wei ght
change of anresbix.f ekt owi:ngoadwon) stration of the surrogate mAb 3 days post

infection with in e c.ul tr ure of the
quaternary 5 conp%rle%%g%g%ﬁnﬁégﬁééﬁs’ \gllsza%)&ff%d%\‘?%fgbl#g Q and Fab
cl068 in A pﬁanrﬁbeﬂcwnsLﬁrrfdaeencmpmé%nﬁtrégﬁm.Seq‘h%tivnR@f ECDis in li ght

gray with they,Nt:ieesl mmbageésegn&d,ot%k Fabomolecul esarteishown in dark
gray in ri bbons representatjion. B. The e(gl t gpes are_ col ored |I%ht gray and

label ed &n t RBTHUFERS ECHBS '6F t HEEABS® i°F &29 foH 88" 98,2739 and 30,
the Fab 12QVRELEY, tRablwk068 awrdréals 25EMQparectabbrevirtiedndwrizabl?,
Fab1068 and es Yol Dt | s ty. Fig 29. Shows a
mechani sm of E%Q%E'[SSrSgFI z(%t%%%g )Algag %%%Jégb%r eiaggglsﬁl% LR3 signaling unit
(SU) is showan{darmat her FﬁBrQESEV@e‘fﬁ tdpe Pfﬁtgﬁﬁlpﬁhftlétﬂls (1:%§ht%gray) in one of
t he thwo TLR32&g:Q (: iqgtlaltvaam@lndﬁrmﬁg ay, tandikabet eﬁlellcﬁﬁ?s) maJhe ?SRNQ i gagd
is shown_as a doubl e heli ight g B. An illustration of Fab 15EV
by ndi g Ehat CSERHECRFIS FHRTbirEa: SoUSRE B HAr g “BRE TRUESS nhi bi 15 the
formati on of geheraSH. a Biurdhay ofo-FablahbEVQy whecthivies féidphek afdpi n| ty, wil |
prevent the §9af€h%rrk£9§ar£'e89Tﬁ3 ‘M%ino%' sas3Rmbbe: 4 g D %o%lfsm

Fig. 30 shows a nmechani sm of QSV and Fab ¢1068 and cI usterl ng of
TLR3 si gnal i ARG M8 (‘SUP. V"Nlelté[boé Em%vﬂwl%bc@f%% ¥an bind (or
co-bind) a skRgierSted Bnrhbaeltiborati/esesdcrekust ering of two SUs on a dsRNA
of about2 6 base ]BJaI rs. Tlh%thr efeT(Egﬁto es_are hi ha|lIS ht eqlrel n_different

mol ecul e for cl ari Ty T BRI hg T6f - Fab T 120vd B8 and Fab “€10%8 prevent s
SU cl ust eri ngodtle tireastegrti et 33ebastes ochet wwen tr‘rﬁbcaht@rtﬁodn@@dand

nei ghboring $bsa: Elaﬁlta/g}cllﬁ&ﬁaspgh@tﬂeag afd WSk qllalinb@d ickehy represent
di fferent degrees of S@aratlon of SUs due to the antibodies (bottom arrow

for Fab 12QUEFTBVOAAE toplartowts of- Fable16685<* Ficg: 31 °<Adws *Phe

cor r espondenceobetraeen éateqmentﬂnal J3510Kabﬁ{d ancboGhot Hi aonanbering for

exenpl ary,ant. | .and Lghl ay. Fig.
32 shom¥%I i En%%tr%g %% i rhc & rrg A%E%@%r arrev\}([l)r ks. Chothi a
hyper vari abl ée@m‘?ﬁsa@rﬂeﬂwd@ﬂ ibﬁe@i ,a95aF adtoplevi esirdaesctdonbieimader | i ned and

the framewor Kgvanced “dry” age-related macular degeneration (Yang et al.,
N. Engl. J. Med. 359:1456-1463, 2008), indicating that TLR3
antagonists may be beneficial in this disease.
35 Pathologies associated with inflammatory conditions and

others, such as those associated with infections, have



di fferences highlighted in gray. The VK1 genes are *01 5all el es unl ess

ot herwi se indicated. Residue nunbering is sequential. Fig. 33 shows

al i gnnmentwof20MH20f13mAb 15EVQ wi t h hunman Vh5 franewor ks. PEeqisenom3feat ur es
indicated as in Fig. 32. Fig. 34 shows alignnent of VL of mAb 12QvQ QSV

wi th 10human VK3 framewor ks. Sequence features indicated as in Fig. 32.

Fig. 35 shows alignnment of VL and VH of mAb 15EVQ or mAb 12QvQ QSV with
human JK, A et gsiribeamewanks.andequangecf eatuces ivadi cadsgdeas in Fig. 32. 15
Summary of the Invention One aspect of the invention is an isolated
anti body or fag‘é%nr?é%ﬁt R ot = afhar é‘ieﬁlghrée’aﬁ?ri“%aoréﬁpﬁ?lrydge%l | -1ike receptor
3 (TLR3) am hocawicdtrasiiduesarkdiBerddE8, ated40ai NPAE, TROE44P2 0£Y465, NAG6,
K467, Y468, R488, R489.; A491, K493, N515, N516, N517, H539, N541, S571,
L595, and K619 of SEQ ID NO 2. Another aspect of the invention is an

i sol ated anti body™™®t5/f f aRfifenE=tHer £0fSUBRRET B THRE e Nt Fhddy Chfdds tol | -1i ke
receptor 3 (TLR®asaptnaecactéhdiesbeues S115, D116, K117, Al 20, 25K139, N140,
N141, V144, K145, T166, QL67, V168, S188, E189, D192, A195, and A219 of SEQ

| D NO 2. Anot her 38Re6¢t pdcrt B diNYENIHOB AL S i sol ated anti body
havi ng a heavy chaj n vari ] ' n variabl e region or
fragment thereof, 9%/%‘e\r{ef}howtsh ARt b5y 36" b 3hé@%§§gn&§rﬁ no acid

sequence shown amn NSECR IBpbiXer? guhd hustshe. heavy chain vari abl e regi on Chot hi a

resi dues 3, F50,. D52, D54, Y5 8, P61, E95, Y97, .Y100, and D100b and
the Ii gh%}!\ghai n varizbre arnéig?%(nsqﬂawc“,'?ﬁ é?fr?%%‘i”d Oe%““c}%ﬁ“ 2 O'NG2 T3, L9a4,

and S95. 35Anhofher makspect 2a0BEASHEB| apsemt i on is an isol ated anti body having a
heavy chain variaplg region apdia.l Lghtcrebai ne ¥ari-abkery 6gbon: o fragment
t hereof, wherein the antibody binds TLR3 having an am no aci d sequence
shown in SEQ''H N&°2%- with the heavy chain variable region Chothia residues
N3la, B2, R52b, 853, 4KSHhwsYbbe fFéct RE8anEO%fuTard m¥kbe0in andsuhe 51 i ght

chai n vaﬁ%)gblagsgyegi on Chothia residues &9, S30, Y31, Y32, E50, D51, Y91,
D92, and 3. ’ Anot her aspect of the invention is an isol ated

anti body reactiveF¥it-hSTLRE, Shh#rcei Ahe ke fant iBodyt hagThR3 I"éhstirore of the
fol |l ow ng prgﬂg\ﬁtajsggi,, 10a. binds to human TLR3 with a Kd fo <10 nM b.

reduces human TLR3, bi ol ogi cal acti vi tvy inan in vitro IE)oluy&gl X C}Q NF- kB
reporter gene assaiPSs5686 at® 1°0i%y AT the Pindigd ehRPhi TR0 1L-6 or
CXCL10/ | P- 10 tprodscthiiommt:5f rom BEAS- 2B cel l's stinulated with <100 ng/mi

pol y(1: C)zoat 10 p#ﬂﬁnﬂm owian]ngpéo §s>§oq(y9ng§ I“rl‘:SIE-Vé %lag%( Q{ hEOélép,mR;OdUCti on
from BEAS-2B cells stinulated wth <100 ng jt)oly(I:C at 0.4 pig/m,; 20e.
i nhi bits >509986%FY) L{Lee pimgdattdrencr Fowr NHBE "éel 1 22V Rl &t eek wibPRt®2. 5 ng/ m

poly(l:C) at ifags)gkilérimpobadiddi tse 2208k 0frel br hupadtictd eopf r @“riﬂg(l)\""ﬁE cells
pol y(10) -1 nALEEd PRAES/ =) 16 G981, P12 Braatct Fok by PR Eorre ar 1
p, g/ mL; h. i ahibicxsdcyindnolloguwgVILR3 bi ol ogical activity in an in vitro
NF-kB T epor ter geﬁﬁgsa:sgﬁ'yan\@ %Q gh%oth% JleQj:‘rglorfﬂ'ifatp/mouse anti-mouse
TLR3 mAb mAb 5429 (surrogate) in A) NF-kB and B) ISRE
reporter gene assays.
Fig. 9 shows the effect of the surrogate mAbs (mAb 5429,
mAb ¢1811) in the MEF CXCL10/IP-10 assay.
30 Fig. 10 shows specificity of binding of the surrogate
mAb to TLR3. Top panel: isotype control; bottom panel: mAb
cl811.
Fig. 11 shows effect of the surrogate mAbs on penH level
in an AHR model.
35 Fig. 12 shows effect of the surrogate mAbs on total

neutrophil numbers in BAL fluid in an AHR model.



i. inhibits cynonol ogus TLR3 biol ogical activity in 30an in vitro | SRE
reporter gene assay with 1C50 < 5 Anot her aspect of the invention is an

i sol at ed wotntvadyiiBeacti ve with TLR3 that conpetes for PCRAIShom@Bs29g4 Wi th a
nonocl onal anti body, wherein the nonocl onal antibody 35 conprises the am no
aci d sequences of certain heavy chain conplenentarity determ ning regions
(CDRs) 1, 2 and 3, the am no acid sequences of certain light chain CDRs 1,
2 and 3, the am npiacid segdencestobr celkt ahfrdygay ymehRabn okati@ble regi ons

(WVH or the anipo acid uence of certain light 5chain variable regions
(VL). iﬂof%’éeﬁsajsnpzegg g?“tdhéniaﬁlvéhgir%)r?ei&s an isol ated anti body
reactive with TLRBicoAprsigivege bich af hdavyuchaiene val abl e region and a

light chain yatriahle. 1&g op..and;whergisn, the antibody conprises the anino
aci d sequences of certain heav%f 10chai n conpl enentarity determ ning regions

(CDRs) 1,22 and 3FHhdPh&afi bt 8 séGuenceyabt & Paih |ight chain CDRs
1, 2 and 3 nistopAnabhery aspect and Hhaechtwspntl oihAlsxaim lasolaiied anti body
reactive V"i”t‘r;rrlfs ercr%g%rli sing both a heavy chain variable 15 region and a
i ght chain variable regi'on and wherein the anti body conprises the am no
aci d sequences of Feer tai shdveavyfcliarh vrar pablawaregifdnsn (MHpiamd the am no
aci d sequences.ofs gert aitn hbght chain variable regions (VL). Another aspect
of the invention is an_isolated antibody 20 reactive with TLR3 conpri sing
both a hélvy chai it%rari abl%sr egioh ahd's ProeEhdi? 9art4bl e region and
wherein the anitibedyrcorpbisesnt hecmnmmneeiaci d sequence of certain heavy

chains and the amno %!%%%qé’ﬁ%‘é%% 8 tgq%r%a]@]ﬂ; Lighf,chains. Another aspect
of the invention is an isol ated antibody 25 heavy charn conprising the
am no aci d séeguehnee ShAMIBEN SECE | DINOY 618, 110rasalfadmfigisygtaQn22, 24, 26,

28, 30, 32, 34,36ir38.,40: 42, pd 24,34125:011 865 12 pd @81 2128ay 129, 198,
200, 202, 164, 212, 213, 214, 215 or216. Anot her ,asloecjt of the
i nvention”is an iSO atéd™ 4iiti oy T30t i gt SCHAIRTE HYr PRi Mg Pthe" ani no acid
sequence shownoigs SEQ DO nBuénzH A/PR/8/34 administration. mAb

dosing began at day -1.

Fig. 20 shows effect of the surrogate mAb on body weight
over 14 days after administration of influenza A/PR/8/34.

20 mAb dosing began at day -1.

Fig. 21 shows effect of the surrogate mAbs on blood
glucose levels in (A) WT DIO and (B) TLR3KO DIO animals after
glucose challenge.

Fig. 22 shows effect of the surrogate mAb on insulin

25 levels in WT DIO animals.

Fig. 23 shows effect of mAb 15EVQ on (A) NTHi and (B)
rhinovirus induced CXCL10/IP-10 and CCL5/RANTES levels in
NHBE cells.

Fig. 24 shows effect of mAb 15EVQ on (A) sICAM-1 levels

30 and (B) wviability in HUVEC cells.

Fig. 25 shows survival of animals following
administration of the surrogate mAb 3 days post infection
with influenza A.

Fig. 26 shows clinical scores following administration

35 of the surrogate mAb 3 days post infection with influenza A.



13, 15,17,19, 21, 23, 25,27,29, 31, 33,35, 37, 39, 41, 122, 123,197, 199,

201, 163, 209, 210, 211,or 225. Anot her aspect of the
i nventi orwD20mm2ra6l at ed anti body 35 heavy chai n conpri #Cmgsthe/oavshno aci d
sequence shown in SEQ ID NO 102, 130, 131, 132, 133, 134, 135, 160, 204,
206, 208, 220, 166 or 168. Anot her aspect of the invention is an

i solated antibody light chain conprising the am no acid sequence shown in

SEQ 51 D NO 155, #5h6, 215§how$518@c132%1g12c05ha12&b7,of1§r5j,ma1§7fo1qrow2r25
Anot her aspect, of Lche |nvth| on is an isola e%g nucl ot| de encodi ng an

anti body heady™¢h&ith®tohpr T sty StHHe %Gt né ™ a G&hct ?ﬁ%vﬁ? in SEQ ID NO
6, 8, 10, 12witdH inf6yeri® A20, 22, 24, 26, 28 30, 32 34, 36, 38, 40, 42,

124, 10125, 126, 427, 2128,0, 120y 169ccd98. o200, 20%¢ 160, 212,,218 214, 215

or 216. Anot her aspect of the invention is an isol ated épolynucl eoti de
q

encodi ng an &AMRIEAGT ITGRES Al i EbipPi STNG/RRe dRPnb e a"$ddlience shown
in SEQ ID NOc1858 €n 8, iblyidihn 3BdSurtdee 1Rpr2dsntddjodh, 2is 1283 31, 33,

2o 50 3% Bl ffgn Teahe 220 AP0 80N idh, s Olafoe%ééP’N 215 AL 225
Anot her aspec t5oR s AN I'soiared nuciéot THe “Bncodi ng an
ant i body heamylmﬁﬁ @Jtﬂ‘r}?)i‘lP‘Sfl Hg dark gray in rlbbons representatlon

B. The epitopes are colored light gray and labeled on the
10 TLR3 ECD as for the Fabs in A. In Figures 28, 29 and 30, the
Fab 12QVQ/QSV, Fab c¢l1l068 and Fab 15EVQ are abbreviated to
Fabl2, Fabl068 and Fablb5, respectively in the labels for
clarity.
Fig 29. Shows a mechanism of neutralization by Fab
15 15EVQ. A. dsRNA:TLR3 signaling unit (SU) is shown with the
Fab 15EVQ epitope highlighted (light gray) in one of the two
TLR3 ECD (light and dark gray, and labeled TLR3). The dsRNA
ligand is shown as a double helix in light gray. B. An
illustration of Fab 15EVQ binding that sterically inhibited
20 dsRNA binding and thus, inhibits the formation of the SU.
Binding of Fab 15EVQ, which is higher affinity, will prevent
the SU from forming or will disassemble the pre-formed SU.
Fig. 30 shows a mechanism of Fab 12QVQ/QSV and Fab <1068
and clustering of TLR3 signaling units (SU). A. Fab
25 12QVQ/QSV and Fab cl1l068 can bind (or co-bind) a single SU.
B. Model for closest clustering of two SUs on a dsRNA of
about 76 base pairs. The three epitopes are highlighted in
different molecules for clarity. C. Binding of Fab
12QVQ/QSV and Fab cl068 prevents SU clustering due to steric
30 clashes between the antibodies and neighboring SUs. The two
left-pointing arrows qualitatively represent different
degrees of separation of SUs due to the antibodies (bottom
arrow for Fab 12QVQ/QSV and top arrow for Fab c10638).
Fig. 31 shows the correspondence between sequential,
35 Kabat, and Chothia numbering for exemplary antibodies. The

CDRs and HVs are highlighted in gray.



t he am no acid sequence shown in SEQ ID NO 102, 130, 131, 20132, 133, 134,
135, 160, 204, 206, 208, 220, 166 or 168. Another aspect of the invention
i s an i sovatedy/polignucl eoti de encodi ng an anti body | i ghtPCThEskowom82964 i Si ng
the ami no acid sequence shown in SEQ ID NO 155, 156, 157, 158, 203, 205,
207, 165, 167, or 227. 25Anot her aspect of the invention is a

phar maceuti cal conposition conprising the isolated anti body of the
invention and a phaf. nagewdw%abiwnagﬁepiﬂbteoﬁa@bi BIEVQ Wlth nARgt her aspect
of the mven%kﬁn is a vect or npri Si ng Lb east one po é cleotide of the
i nventi on. ot 8P " adPect " Ut lf‘hléypeﬁv htA0R TPE RBStUEBF S pri sing t he
vect or of thearanoesrt rmduAﬁoddw@ﬂeasrpiectllrmd Bhe timevéntnonrks a met hod of
maki ng an antl PPe { L.eact, }@l g TLRC:; co r| {1% cgl taurri lethe host cell of
the invention an recove |ng ant’ Sédy pr o‘fl ed foy 35t he host cell .

Anot her aSpeet lofest helqawenln¢rofn8ﬁ51rallnet¢rbd Bfsidueatimigrrong preevent i ng an

i nflammat ory ;conditiben conprising adm nistering a therapeutically effective
anount of the isolated antibody of the invention to a patient in need 5
thereof for a tinme-&uffi Ti¥ht 2t @ fFeat ol ptleveht L 1HE TH &hiet ory
condition. vh5 frARethess. aSeﬁlﬁIeTnc@ffetaheredﬂ\ﬁﬁﬂﬁt@tFEdl ssaimetbodnf treating or
preventing a system c.inflammato con on. c istering a

t herapeutically e]%f ectl v%hogﬁoﬁn OF "t he h% % 1’50 ggﬁﬁgzgsﬁo%gof t he

i nvent i oA0t ohamgatikeéntramsvpeed §h@u‘f€é@ﬁ fortugesielisafdd ecemt Rig-treat or
prevent the system c inflamatory condi ti on. Anot her aspect of the
invention is a rret hod _of treating type 11 _diabetes conprising adm nistering
a therapeutical | y*4%5 &Pf gt Pval £hbaht of V{“haepci 481 At éf‘ﬁ‘baHEiVQog? BF t he

i nventi on tomQ\pthlsend}lﬂhnhﬂraﬁd Jgkheneet frorrramdddmssuddduehent to treat type
Il di abetes. _Anot her C;l pect t he mvggtl on is a nethod of treating

hyper gl yceni a°¢5thsti &F gfaﬁa%ar? st eFin t herapeutical ly 20 effective

anount ofi5the isol ated anti body of the invention to a patient in need

thereof for a tine sufficientgtR.iyedt chdenbypergl ycem a. Anot her
aspect of the invention is a‘h’Frm%Trr‘EErrwerl nsul i nem a conpri sing
adm ni stering a tHer apeett Cal F5e 25verfieet L v ranpohitte6f 2t Heorg ot at ed

anti body of tfh@gmeweﬂmér@@ft Osrrpah iRt ahfivdegds idwer eof1-igkea tine

suf ficient to_tre: ul i.n reS| t anc e p e invention
is a method o6f° ?reatl ngr 'R9§ preventin r\eﬁﬂraespﬂJ eé;t %6?\8:’ ggﬁo NM?Q

adm ni st éfi n@4a2,3(¥416herwi§éutii4c§dl, }(/4@f,f éé:$8,vé4&9r;()lé\r41910ff<4t9ﬁe Nslol at ed

antibody of fhes | meent iBRot Qua pati-aNt 154 Negd éeh@r gpfSEBO&D%I e
sufficient to treat or prevent viral infections. Det ai | ed Description

of the Invention A%tlheﬁu‘ﬁﬁeéét‘?%ﬁ@e HHEPGHP g bat JrFthaF?%aﬁédb?%’ pat ents
and patent applfcateonsheetdedwhardii shspecibbeatdians aj’o&lhEI}&l n

i ncorporated by refece s though fully set t
"ant agoni st " geputsoédg h{eﬁg{fgﬁ anr%gﬁsg%ldné e%/du e %LQDI Bll?l aﬁly or corrpl etely

i nhi bi t s25bykKapy, meéhanilsh ‘EridefFedt Bto@anethér Vﬁ'éBeCﬁ}Bé stidty, as a

receptor or bpntsacebkulan B %tfogEQ As used herein, a "TRL3 anti body
antagoni st" or an 10 anti bodX ‘reactive with TLR3" describes. an anti body

that is capabl e of?°%FFettAS ort il tBECIYO" Siibat antitarty 26Ut %er act i ng,
reduci ng or hahidy ti ngpviLRBabi obogical ragtdnveby aoalam_ﬂ?&hlaeﬁept or

activation. g£ %%rrpéézal Tﬁ antihody tggg&;ﬂ vg%(%\éelg %%% % gn jnd directly

to TLR3 and neutra activity, 1. ling to reduce
30 binds TLR3 having an amino ac1d sequence shown in SEQ ID NO:

2 with the heavy chain variable region Chothia residues W33,
F50, D52, D54, Y56, N58, P6l, ES5, Y97, Y100, and D100b and
the light chain variable region Chothia residues Q27, Y32,
N92, T93, L94, and S95.

35 Another aspect of the invention is an isolated antibody

having a heavy chain variable region and a light chain



cyt oki ne and chenoki ne rel ease or NF-KB activati on. The term

"anti bodi es" as used herein is nmeant in a broad sense and i ncl udes

i mmunogl owol2or/ariiant i body nol ecul es i ncl udi ng pol ycl onaCTarstéloosises,
nmonocl onal anti bodi es 20i ncl udi ng nmuri ne, human, human-adapted, humani zed
and chinmeric nonocl onal antibodi es and anti body fragnents. In
general, antibodies are proteins or peptide chains that exhibit binding
sloeci ficity b@rﬁaba@egégiio@daﬂ;ﬂ'rggﬂenﬂdmhagéolﬁnltqh&%dineﬁh@araatb@é@r ot et (rjameri cI
gl ycoproteins, 25 osed of two identica i chaj n n Wwo i dentica
ey char ne B i Ear 7 8act ot “GHd: FLasP T el 6 = Hemuy ehat n by one
coval ent di sdl ¥itde thendavwheliee nt her rbiberedbndisuhf p deedidnkagesavari es

bet ween the heavy:schai s ofsdi hEgrent; i pyaineghobuly o, isoLypes.. Each heavy
and light 30chain also has regularly spaced intrachain disulfide bridges.
Each heavy chafh KRSl atvaghePnd g Varrabte demiurs(vari abPe Tgi on) (VH)
foll owed by aszmumser of1,censt ant, doimbns. (constant regions). Each |ight
chain has a variaple dommin at ong end (VL) and.a constant, dommin at its
other end; the 35 constant domain of the Iight ¢hain s alighedwith the
first constamtadomai nitgf TLRe hdavyicchakedndotheasi ghtleehai ene eari abl e
domai n is al igned Whihd Beoyardiabl e domai n of the heavy chain. Antibody

| i ght chains of any vertebrate species can be assigned to one of two

clearly dPstinct typeL "AanE! yURaAppAREKI End Farfbdal{ A} based on the anino
aci d sequences 5of bvheigduecansivant derabnsLoghamunegl eyl insarcar be assi gned
to five mgjor classes,_. [ gA,., 1gD, .| | gG and | Jendi ng on the
heavy chai n const ant dﬁ%%?ﬁ&éﬁ¥%é?%8€3k%é%%gﬁ%%ig%ageg%gklgﬁﬁh?g further
sub-classified as the 1 sgtypes 1gAl, 1gA2, g3, 1g&, 101gG3 and 1g&4. The
term "anti body fragnents" a rti o] i Ata i , generally
the antigen bindingggguﬁﬁngﬁﬁzoFégfg% %?Hi%éé?%?g%tﬁ%ﬁ??%%ﬁgngxanples of
anti bodylfragnents i ndiiedeBiab 2Brails Friaplpednd thv<-¥%0ageent s, 15

di abodi es, single chaifnantidody mplgei] es and nultispecific antibodies
formed fromat |east two intact antibodies. An i mmunogl obul in Iight
chai n variabl e regi 6n o iheavy  8haith Traf idbFEC dgilBnl t drisfet<sosf a
"framewor k" region inteohuptedobycdinseer iranttgenibhndiocogngidies”. The
antigen- 20binding sites are defined using various terns as follows: (i)
the term Conpl ement ar iRY}YDet@r Af nf g “REGi‘ons (CDRs) is based on sequence
vari abileby (Wi andeKabatpids >Bgp.oived-6 13202ddion250om ¥8EO)ce1General |y, the
antigen-binding site has six CDRs; three in the VH (HCDRl1, HCDR2, HCDR3),
and three in the 25VL (LEDRESULEHRR, %L oorE)™ (KAt et &l 2, *BEqiences of

Protei ns of | nmunol agiicalibltd erestqr 5ths EdodPetildne £ Healntihe Sexivsce, Nat i onal

Institutes of Health, Bethesda, M., 1991).(ii) The_ term "hypervariable
regi on", "HVR', or "H@tlpé%gfg'Wﬁuiﬁ@‘?é&%@&sp%@wéhcﬁﬁiEhﬁﬁéaﬁariable
domai n which are 30ghypenyard abbe dMpsty ucicyr endasedefimed My sChot hi a and
Lesk (Chothia and Lesk, Mdl. Biol. 196:901-917, 1987). Cenerally, the

anti gen-BPndi ng site hads1diEHNpeivraPvatile Fedtors, 1th'8&’in VH (HL, H2,
H3) and éhree in VLh(blmib%u;b@h@mﬁh@hbhﬁﬁ@nﬂmhﬁﬁkﬁﬁﬁkﬁﬁitﬂqsHhuctUra||y
conserved HVs as "canoni cal 35st ures". (iil) The "I '%QRS" as
proposed by Lefranc (L&franc &f %#%% ﬁ@%*tégﬁﬁﬁ%h€?3?¥ﬁgggil 37%55- 77,
2003) are based on the gemuar bson of V domai ns from i mmunogl obul i ns and
T-cell receptors. The International. | eTics dat abase

(hetpt /| g or ) BPO0 dot /R E AN I oA MRS G Wi et rmi ti on of
these regPons. The 5 cuorrespondehtd berween CBRs askh/s vand TMST<del i neati ons
is described in Lefraq%/g% al., Dev. Conparat. |mrunol. 27:55- 77,

2003. (iv) The antigen-binding site can also be delineated based on

Speci ficity Deteriafitag Resicduet Usagen{e3DRY) (1Al pagrselavd .anReewbni t .
17:132- 143, 2004)iveWhere rifsSpeckf t&idey e Detgr mimd ndnResj dues { SDR), refers
to am no acid residues of an immunoglobulin that are directly involved in
anti gen cont 48FCCISHRY 3¢ 18P e ¢rEES e a8UrE 6F L HuADEI"4Md di stri bution of
SDR for dbfferentiskypes efhianticgensamsndef iomedetnsianadaugeshaifn cryst al
structures of antigen-antibody 15conpl exes. (v) The antigen-binding site
can al so be defined as the anti body paratope residues identified from
crystal structure of the antigen-antibody conpl ex. The term
"conposi te sequences” as used herein nmeans an antigen-binding site defined
to include all amino acid 20residues délineated individually by Kabat,
Chot hi a or | MaGT,



or any other suitable antigen-binding site delineation. "Chot hi a

resi dues" as used herein are the antibody VL and VH resi dues nunbered
accordi ngvoaow/riazi kani (Al Lazi kani et al., J. Ml . Bi @CT/URZB00206418,
1997). 25 Correspondence between the two nost used nunbering systens, Kabat
(Kabat et al., Sequences of |nmunol ogical Interest, 5th Ed. Public Health
Service, NIH, Bethesda, MD, 1991) and Chothia (Chothia and Lesk, Ml . Biol.
1963801 17, %;Qﬁzl)emieﬂtilﬁﬂt?zt ij@tfbrﬁn@nﬁ@ﬂu@m&?s E@zksopepttcg&dngnb@fei ng i s shown
in Figure 31 for exenplary antibodies o i an.

Framewarke GF5T PERAVOPK Betancee et el 16 TR (I SeRudieds of a

vari abl e regicba amtlheracuhianeqllrmlsesd@ﬁ lcnedantrohbevxam:tnaglemabilﬂldlmg site. The
framework is typigal ‘I/ér’) @' vigedjipt o, QuE.Jedbonss ERL ;i FRZ2yndR3, and FR,
which forma 3 scaffo for the three antigen-binding sites in each

vari abl e Pei GBRI" BEEAURE tRE At iYen- bi nding site can be defined by
various terns as &m&kbﬁbeabw:e ththenwexacén am e Jagbueté;@qmem@jyof a
frarrevvork depends._on w ant i gen- b ng, site

A TGt char i artabl e PET o R AREA S UKL PTF SEpric S5 % Vi1 as used
herei n ref er segioraahd aardwehk CHIJ&Wngﬁraﬁbamrﬁfala@l@dsem@neetfmcoded by any
of the human ,¥Ki,dd gn&‘%@@gs %’é%mﬁo aklglesythereot. c@%ﬂﬂ@'@a@f unctional
human Vkl genes, are 1, 1GKV1-6*01, | CGKV1-8*01, | CKV1-9*01,

| GKV1- 12#01, CP@(\/@T@*W“FG@ld%@@‘f“lli]@%\?ﬂlﬁr?&deRT’)GI%\'/lZ 81@2?’*01

| GKV1- 33*01, ah@KVE- 3l acl GéLu3933] p£ | €KVEDa 8*ight ¢HEAKWM1DPHRL*1012

| &KV1D- 13* 01, %gxll} 16*01, | GKV1ID 17*01, | GKV1D 33*01, | GKV1D 37*01,
IGW1D39*01 1D-42*01, or | GKV1D-43*01. Nomencl ature of the

i mmunogl obul i n getreshes alsctkpovwhe IBCAtEeghts ehaisvlebed ablkebedeyi on | anbda
3 (Vv23) frarr@@@&d@veOIelthV?fLR@sco%@ﬂsﬁ%r gbth 1efiefs, Laadn faameyar k having an
am no aci d sequence encaqded b of the human .\/3 functional genes or

al l el es ther éof1°"ERBApt arg™F é‘tho‘F?eflla%‘?rﬁfﬁgl\)? aé]dg@%eerselﬁré 9 GLV3- 1*01,

| GLV3-9*%01, bkGNBII0EOrib&h el 2tiOb, at @ \BguIG* 01, cdrGaVB-HESVO 1,
| ALV3-21*01, V. *01, *0 I GLV. 2*01. "A
heavy chain vg%nagflaég?bgﬂel 5!?1(9\7?1% ??%né%r% %Fﬂggﬂl%éidg%%ﬁ%% %e?el n refers
to a framewoFRTFEV hggﬁncéﬁifhdaéé@kﬂleséa@éﬁ@e (8coded by any of the human
Vh5 functi Ogilv geﬂﬂ%h@ff %e?;k-llv@ﬁ Q&St ﬂﬁfe%@%@n E&eaﬁlﬁoyatéun@tgitmy humnhghS
genes are | 5-51*01 I 5-1*01. "A eay canvarla ereglonv
framewor k¥ of S*ME* ﬁjst%ljg% HEFBE ho '8 BYY o Wrk having an ani no
aci d sequenceeengoded dhyighy c@ﬁalh hexiehan r‘élqﬁorﬁ uarmcdt wmmmgemaes or 30
aI l'el es theregf;, Ay Q&I‘Eﬂ}%@é Yerke UQIGLI onal 4 @é’&@r@né@@fgc‘?&%alﬁ | GFV6- 1*01.

"A light chain kappa J-region (JK) framework K' as used erein refers
to a framewofFReHEVPRY EIF afiHo 24¢T FFesequehcé %%%dédlwtaﬁ]?a%‘fs t he human JK
functional genes mOthalrlﬁdp%&ttdswrtaefm@ﬁeﬂm arsy ah Lh%tbeéhalanlﬂummfy Vi genes
are lGKJ} |9<é]\/2 clhgfhj?)c’om 9%14 nd aCl-d se ce }%ht Chasjné | anbda
J-regi on“{A) BFT+A9a5 useél %er ein°Tefers 't amewor k havi ng
an am no aCI dDSNCSeéue%céOenb%)déd by -any. of0,t Re, Iﬂﬂnaﬁ6A2f8unéer edal genes or
al l el es thergof. 36E><@érpl4®ry4£ur1@t4l opzagl Meﬁmﬂz"?\ genes1ag.e 1A Jbg | GLI2,
| GLJ3, 1GLJ4, a5 A heavy chain J-region (Jh)
framewor k" oF? OGI?OZasl%“seﬁi?verzé?n %]e‘f‘f efs 16 Al %/r amewor k havi ng an ami no
aci d sequence 10 Bﬂ:ﬁmdedas@jecancyf thnethezelﬂmmam ikhah unet koaalangenes, or all el es
t her eof . e r ct| . hu e ol GHI3,

I GI—L]4, I CZB%SW%Iilggc }élha—ﬁéom ln%" @(lf] I ng %e%egéquengéusjmwﬁef ger m i ne
genes" as useéd ¥er éi n7arfe Lhmiteglobdl’i nl Seguentes2encoded® by inon- | ynphoi d
15 cells thatshaye not undergane, te masur abbondr 0¢ess shhatailgeads to
genetic rearrangenent and nutation for expression of a parti cul ar
i mrunogl obul Pl "&caffol d as used herein refers to anino acid sequences of
| i ght or heavy chanathearasgisle seghensnemtoded sbyn hsmated antibody

35 heavy chain comprising the amino acid sequence shown in SEQ



20germ i ne genes. Thus, the scaffold enconpasses both the framework and the
antigen-binding site. The term "antigen" as used herein neans any
nol ecul e whaniomagiiBhe ability to generate anti bodi es ei Ph&USdI®EI96Y oOr
indirectly. Included within the definition of "antigen" 25is a

pr ot ei n- encodi ng nucl ei ¢ aci d. The term "honol og" nmeans protein
sequences havi ng between 40% and 100% sequence identity to a reference
sequence. Honmplwags 108, hwoani FiL R332 nalsuder pol ypeptisdess da, omy ot heg, speci es

t hat have be%ggeq_%oqbeﬂg 100% sequence 30 identity to a known human TLR3
sequence. 8hti’y bet ween two peptide chains can be deternined by
pai rw se al i gnnentnasengaddeetdef abkt isentiagsisobntimlAtegrXtmodid e of
Vector NTI Vl?gﬁ% thlﬁ“éo%59£gﬂﬁg g%glé%@ﬁg’aég%Qse%?énchgﬁ%wnl§nr§%6nt human

TLR3 (huTLR3) and its honol ogs. The nucl eoti de and am no acid sequences
of the fuPl FBn¥thlRBTURS  at¥/ shetn 497  SEQ | BPNGS-0°1 Hnld 27 4%dspecti vel y.
The nucl eoti de andumaﬁknﬂxﬁetdoﬁeﬁueﬂee&to&qhﬁeaﬂuEkEBtextracelIular donmai n
(E CD) are shq spect i he term
bbbt ant ] al Py ey HEAETosle “AesEa har s AERRRRE S KEeYh rrenpibs it body o
antlbody f r aghemmniam a0 dactdiBeseguences ¢ Ag Monpar®ed 18r el4.déAti cal or
have ' insubsggntﬁal2ditbere@ce@ 2én%@bsyﬁn@qahﬁdlggeQ@nce§ ane,
substltutlons of 1, in an ant |body or ant i body

fragment ‘&m AG°aditd’ s 'heﬁ%%'lﬂﬁInBS chSSéaﬂedggs Stbstantidly identica

to the sequences disset @sed herein are 10al so part of this application. In
sonme enbodi nent s e e nt | a t % 91% 92% 93%
94% 95% 96% 7%}%&%?%%3%;0?%% he%%ng’egr;%el%t 2 Leéntll ?ya can be determ ned
as descrlbedPabﬁveleERehpPe¢Whﬁep®Fd@tehahhél@@iﬁ@ae@ﬂvdpedﬂa@e heavy or
light chain vatiahhe f&g 98suentaThe et M sHon eI Bat+.or, with%zas used
herein neans that_ the described agents can he adm nistered to_an ani nal
togetherl?n é5hﬂ£’u9%§2%0néﬁr@ént'9 ég’s?hgpé’dﬁenég’dp’séhuéﬁgfalIy as
singl e agent $28n 1any order0l,The3t ezn,” ehi| &rmmator v26ondi tion” as used
herei n neans a 20&9%%'%%%%@CQS&PQ%8 Igmgeh&yhgrahdg ¥t&§at is nmediated in
part by the activity of cytokines enoki nes, # ammatory cells (e.qg.
neut r ophi | s, Pﬁhﬁb@&?@%“ml?Wﬁﬁb@?t@%aﬂﬁa@@bbﬁageSfmﬁh?c%mP§l%%@racter|zed in
most i nstancese bynipai fsid €6QeSSe SWEI mgSEQamd Nossoof bssu®E,25 function.

The term i nf pul ary ¢ nd| ed rein ans an
|nflanna€8ry %gngg %%4 %gg ﬁé’ %%glg % ?% 6%§E The term
"monocl onal antlbhdyheémﬁnkcasamsed hememmmneanenanxaat¢®ody (or anti body
fragment) ob @iﬁﬁﬁﬂééQﬂk e§9x998u£@tnQQb&kz§9Q§!%ﬂ%h@h&M@PQQHQPHGOUS
ant i bodi es. nocl onal anti bodi és are highly Specific, typlcally bei ng
directed agaithSta™ & #fgi% SaHtGGENT O det &r T ARtNC ThE> nddit i 81" nonocl onal
i ndi cat es the5spb&Ban2malby7hdmegenﬁpu5rcharacter of the antibody and does
not requEge produgt %n qg 35 tgg nt|Q%g K artlggher t hod. For
exanpl e, “Ruri ne CAn" P& el he hy do et hod of “Kohl er et al .,
Nat ur e 256: 495mmgﬂil®9?5mp6hwwerthenﬁ@éab@hpatﬂun@ af [ihghtocdraiinnand heavy
chain vari ablaedraeg)hgpm&%wemfrg&@tden@rca@m]body (typically murine) in

association wth [ight heavy chain constant regions derived from an
acceptor 5 anti both §dF§§FFy ﬁthEP“WﬁHWhPFaﬁ'§%e€Fe%”%H&ﬁl%% human) can
be prepared by tdweetnetdhedidhsclosed o thsS.inPattioNo. 4, 816, 567.

Human- adagt ed mAbs, hai.ng OBRs, derlved Lt om 8 nonsdwmp, donor

i mmunogl obul i n (typlca |y nurlne) and the remai ni ng |nnunoglobulln derived
parts of thecrtecare Wei ngeky dérivvednfeormrone or nore human

i munogl obul i ns cmttaerpgﬁ)@ege@lf mﬁetmltgdeslskamhbe {hesRisKidid ed in the
art such as that disclos 539. Hunman franemork

sequences usé&f ¥y ﬁﬁﬁﬁﬁedﬁﬁﬁtg ﬁoﬁ%ﬁmﬁegsﬁﬂedfeﬂgﬁ?ﬁn??%ﬂevant

dat abases bycthoseg ské linedniiprt hed ardcovdGingpthormlthyodshpratuadapt ed mAbs
can be fycther gggkfk by incorporating altered franmework support residues
to preserve binding affinity by techniques such as those disclosed in Queen
et al., Proc. Natl. Acad. Sci. (USA), 86:10029-10032, 1989 and Hodgson et
al ., Bio/ Technol ogy, 9:421, 1991. 20Fully human mAbs | acki ng any non- human
sequences can be prepared from human i nmunogl obulin transgenic m ce by
techni ques referenced in, e.g., Lonberg et al., Nature 368: 856-859, 1994;
Fishwild et al., Nature Blotechnology 14: 845-851, 1996; and Mendez et al.
Nature Genetics 15:146- 25156, 1997. Hifmn mAbs can al so be prepared and
optim zed from phage display libraries by techniques referenced in, e.qg.
Knappi k et al., J. MIl. Biol. 296:57-86, 2000; and Krebs et al., J.

| munol . Meth. 254:67-84 2001. Fragnents of antibodies e.g., Fab, F(ab')2,
Fd and dAb fragnents may be 30 produced by cIeavage of the antlbodles or

e



usual ly consist of chemcally active (such as polar, non- polar or

hydr ophobi ¢c) surface groupi ngs of noieties such as am no acids or

pol ysacchaioizd®/erde chai ns and can have specific three- #CKAS3010/033964
structural characteristics, as well as specific charge characteristics. An
epitope can be 5linear in nature or can be a discontinous epitope, e.g., a
conformati onal epitope, which is fornmed by a spatial relationship between
non-conti guous ammanaei fdset an t&@tirg%rﬂltﬂ@{ her athamea bt nearcsey i es of

am no acids. A conformati onalf ito e i ncl.udes Jm topes resulting from

fol ding of af” TUANEr el ihet E 0 Yacf ltflP%rﬁ dPft&ti%hg portions of the
| i near sequendeirgfstthenant tlg@aape@nmallmycde@etpv@ﬁmnumw dfntBs di nmensi onal
space. The tecrm . paratopesyase sed henet iy, rt%fgréatﬁgnf? #option of an

anti body to whi ch an antigen specifically binds. A 15 paratope can be

| i near in°nafbfedr Tearr BemdiSeontiHitots, F6F ned PBY Ve 'spati al rel ati onship
bet ween non- cantdrgdedisy ashao:aei.ds of an ant i body rather than a |inear
series of am no a ht ai n parat ope” h vy chai n

par at ope” or "Ii g%fod%ﬁal arISpﬁé:rga?fo%g arrril no “a%i d°r 8si gtﬁlé)g Ote% d-*hesvy 20chain
par at ope ami ro @Givdntes duesstemef ernftlemagitdryodyndiitdhn Ctphlarmlawd heavy chain

resi dues in ceRtAaGke W AN aagh%%bggfbalﬁgs@ﬁ%@cY@é Ymodfe Jeefi “specific
bi nding” as used herein refers to antibody binding to a predeterm ned

anti gen W't hlgredter 295aPF Y it ¢ hJa{WePBforbttﬁe? Rt Fgens 8F°Prot ei ns.

Typi cal |y, theecantti body bindsuiiti hientdissoekat somreoanst ane (KD) of 10-7 M
or less, and_b rede antigen with a KD that is at |east
twofold | ess f’%eﬁnllct %n%%Pg 5 Mgtl{%g a nonspecific antigen (e.g., BSA,
casein, or any othfé?rth%e@fiﬁelCédO%GhBoiryﬁ@BWfdel)s ot et othah ttrﬁétm%det erm ned

antigen. The.pht aﬁealamean&dr@q@yl@e@%mgt@gl@@ ARk gAY 8 1van anti body
specific _for an antig are used |nterchan eably herein with the term"an

ant i body ‘whi A Hi TS %r??él& f‘?%eﬁhﬁylﬁoolaéﬁdaarﬁt gany 05r Rt igen S peci fi ¢
anti body" e. g.pa{FbR3ispeeilfireradbf afutri bodyne Fhefidiissocicatrest ¢onst ant can
be neasured ysi CF& g standard procedures as described bel ow. The term
"TLR3 biological activity" or "TLR3 activation" as used herein refers to
any activity occuzr\fl"citﬁ?@ra%spécFe%%ltﬁleo@Weln@a% Isi AdPHGOPoCTIERS2E9R3 | i gands

[ n::l udeddsRNAypmly,(:émlG) Cﬁams%ﬂgogﬁﬂau&dﬁfk#&ae;hgrap@ﬂg@algmusl MRNA 5
rel ease rom.nnecrotic cells n ex activation results in
activati 8&1 of T NEE KRB i P85 pohdéct 5°% el%g %L%% F%‘éﬁé HNE-RBEACI VAL i on can be
assayed usi ng eatrieporiremeegerierassajpruporinendutiicdanoftd heeatecept or with
poly(l:C (Alhg%&%qg ou et al., Nature 413:732-738, 2001; Hacker et al.
10EMBO J. 982, '1999). Another exenplary TLR3 activation resul ts in
activation of i nt%fi*cfté‘%nasrp@§bo?1%éihffa€iv§|n§l‘€rl‘ RE- 3, "9ReI79T itiefeSfonse to the
TLR3 |igand. nfidB8nsuedicatiededrfdziactd vahi vnsteamdbe assayedcusiing a reporter
gene drl\égn b & n[tl nt ergofuer on: tnl rruloalt %gdraescpggge §I ement. %rl‘ltS%E)t 15 Anot her
exenpl ary” TL activation res s insecretion of pro-in ammat ry
cyt oki nes and edtempki hesecf orhegrafpice INFE, Sﬂlf_ﬁi@,leht_-t& tr¢atd Zhe CXCL5/ | P- 10
and RANTES. The.r:¢l ease +@f-cyt oki nes and chenoki nes fromcells, tissues or
in circulation can be neasured using well-known imunoassays, 20such
as an ELI SA i muntEday. aspect of EhRvENITONA ‘Oné HHdofhted PR ani no
aci d codes ape ;u&e;dnhﬁfgelvraB ihaktowss Aipgiasacd dihEeestdeetiti@ra
codeOne- Lgtt e 2 e i ne N
Aspart at egspggiﬁi?%leﬂth%aclyl Q%% %l %Aaér%'at egl({%%%?gultsg%gﬁéecg%né %SCP |oﬁegl yG

the invention to a patient in need thereof for a time

sufficient to treat or prevent viral infections.

35
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Hi sti di nehi sH | sol euci neil el 35Leuci nel euL Lysinel ysKk WO

2010/ 127113PCT/ US2010/ 032964 Met hi oni nenmet Phenyl al ani nephe Prol i nepro

Seri neserw® 20twionBnet hr Trypt ophantrp Tyrosi netyr Val i ReTAISYW10032964
Conpositions of matter The present invention provides anti body

ant agoni sts capable of inhibiting TLR3 biol ogical activity and uses of such
anti bodi es. Such TLR3 antagoni sts nay have the properties of binding TLR3
and inhibiting TLR3 aCt]j)édﬁtliledﬂ Deborfpxasspl af}thﬁ'etﬂikfﬁhitiﬂﬁ by which TLR3
activation may be ted suchat|b0d|e5| invitro, in vivo or
in situ inhibitioh 1O]qui fvd© %T’ ndi g e oTE RS, oF | otno &P Facept or

di meri zati onand rﬂutbntlmletat'lloﬁs | ogaki zattihdn m)éctltﬁeceen@osmml conpartment,
i nhibition ofki ks MLy 1of rgﬁer&i,%@sgsf %ﬁgagtsa gn@u ng.palhways, or

i nhibition of TLR3 transcription. Qther antibody antagonists capable
of inhibi#®ing TLR%heaétaWaﬁnGﬁgWSGt"h%? YPEE hAHicSfs "€ a8y @thin the scope
of the variousaaspeets gndr esdapdet@nt snefvitthe bhpvent hahanThesenant agoni sts
are useful a%f%escearch reagents, Suagnostl ¢ _reagents and therapeutic
agents. n

Body GiVersity T nU& nat Gr arc System is created by the
use of nultipherapeiiiiare ngéesrencodi ng vari able regions and a variety of

somatic events. The u%%H%ér"elﬁVeem@RLﬁ'%n%@ocﬁ cembinatien,,ofpvari abl e gene
segnents vvlth diversity (D) 30and _j oi ni ng gene segnents to make a

conpl et e'VH PBEIGWY affththee r‘“@&B Phvat P%?Frdf)e%aaﬂ ABF P UNd i nng gene
segnents to pakela eonmleEetMLolregmm,ecﬂhe secotdithativon process itself can
be inprecise sul i 2 Loss .or. i 10_acids at the V(D)J
junctions. T 8%%656% { s?r%égcf n§5§§| \?;ér]gl f%ogfc%fﬁolg@%% gevel opi ng B cell
prior to ant egeW@%peSLFrleS Aaeeroamdatgeni nst | el sxiemn,e t Ae expressed

anti body gengscigydB Q@Adt&v@%%ﬁlg@Lﬁﬁ%Bi&Hﬁuﬁﬁié&@y Basedsoshd he estinmat ed
nunber of germ i ne gene segnents, the randomreconbi nati on of these

segment s> andSPETdSAT VIEEVL f)%ﬁvrlltﬁg ‘Gp POT XA0F PR BNt “antSB6Ti es coul d
be produced @Eu@{ialeemacaIchéﬂnmmmeoke;ga)é,se%ﬁl @dks (29933 si@d. Paul, Raven
Press, New York, I\;1 CP ,processes that, contrij bute to %ntl body
diversity (such a$ s&ﬁﬁ‘?l nﬁﬁ?% i¥8n) *ar'ESt akét ' ntd "58Rouit 2 71°3% t hought
t hat upwar dssefis€l@hf didlfuéeenimmantglrddi &s cr;oahtllht@elygrewﬂ@rcatle&j
(|ﬂﬂUﬂOg|Obuthh§ﬁﬂS (ﬂ%@goﬁg_aggg%§ﬂesgq&moé9%%nlQngﬁx%les Academi c Press,
San Di ego, ecause of th ocesses involved in generating
ant i body 28I véP%H :ngj guyige hj R mmape?%&tﬁat hgapettiéntl y derived

nonocl onal ashikadicesowdibBni hensap®iiant b genRns pesiyf tECiu_i}rr)énWlsl | have identical
am no aci d sequenges. 15The i nvention rO\r/(ljtdeeLsnSng%/el antigen:binding sites
and i nmunogl obul in arns 'dér veé1 ¥ ot om tGan i rrrrunéjgpobu‘? iIn gene i braries.
The structuréhforexbabtyiongdar anttyer-iby ndi agssitiéitsageneral [y an anti body

heavy or IIg%tgé}alaﬂt%odeegta&nhgb@g&etramqaeg %pe@éélgen bi nding site is
| ocated to a 20 naturally occurring antigen-b ing site as determ ned as

descri bed® ab69®°5ed °of TrRelfsfiFéfitt ot 9pF o ad§§ aaIHj |t§8ljaf5te€61%f’i‘ﬂt| body or
fragment thenesfy rceacﬁisi verwida1TLR3aeanprdsi ngahotib aidieavyo chain and a

i ght chain %arl a !h ion.and_wherein, f{n nt i body. 25 tgo rises the heavy
chai n conpl ementari t termning regio %ﬁRs) arhi no aci sequences 1, 2
and 3 (HCDRlofI-@RZfaWj IHCHRB)s aptiashectigint tehdieaveomsliement arity

det er m ni ng wegiarnt CRRLn8RLHR1akT dseguencescd nedvansha3 164HGDR1, LCDR2 and
LCDR3) as, shovvn in_Table la. 30

chain also has regularly spaced intrachain disulfide bridges.
Each heavy chain has at one end a variable domain (variable
region) (VH) followed by a number of constant domains
(constant regions). Each light chain has a variable domain
at one end (VL) and a constant domain at its other end; the
35 constant domain of the light chain is aligned with the first

constant domain of the heavy chain and the light chain
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variable domain is aligned with the wvariable domain of the
heavy chain. Antibody light chains of any vertebrate species
can be assigned to one of two clearly distinct types, namely
kappa (x) and lambda (A), based on the amino acid sequences
of their constant domains.

Immunoglobulins can be assigned to five major classes,
namely IgA, IgD, IgE, IgG and IgM, depending on the heavy
chain constant domain amino acid sequence. IgA and IgG are
further sub-classified as the isotypes IgA;, IgA,, IgG,;, IgG,,
IgGs; and IgG,.

The term “antibody fragments” means a portion of an
intact antibody, generally the antigen binding or variable
region of the intact antibody. Examples of antibody
fragments include Fab, Fab’, F(ab’), and Fv fragments,
diabodies, single chain antibody molecules and multispecific
antibodies formed from at least two intact antibodies.

An immunoglobulin light chain variable region or heavy
chain variable region consists of a “framework” region
interrupted by three “antigen-binding sites”. The antigen-
binding sites are defined using various terms as follows: (i)
the term Complementarity Determining Regions (CDRs) is based
on sequence variability (Wu and Kabat, J. Exp. Med. 132:211-
250, 1970). Generally, the antigen-binding site has six
CDRs; three in the VH (HCDR1, HCDR2, HCDR3), and three in the
VL (LCDR1, LCDR2, LCDR3) (Kabat et al., Sequences of Proteins
0of Immunological Interest, 5th Ed. Public Health Service,
National Institutes of Health, Bethesda, Md., 1991). (1i)
The term “hypervariable region”, “HVR”, or “HV” refers to the
regions of an antibody variable domain which are
hypervariable in structure as defined by Chothia and Lesk
(Chothia and Lesk, Mol. Biol. 196:901-917, 1987). Generally,
the antigen-binding site has six hypervariable regions, three
in VH (H1, H2, H3) and three in VL (L1, L2, L3). Chothia and
Lesk refer to structurally conserved HVs as “canonical
structures”. (iii) The “IMGT-CDRs” as proposed by Lefranc
(Lefranc et al., Dev. Comparat. Immunol. 27:55-77, 2003) are

13
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based on the comparison of V domains from immunoglobulins and
T-cell receptors. The International ImMunoGeneTics (IMGT)
database (http://www_imgt org) provides a standardized
numbering and definition of these regions. The
correspondence between CDRs, HVs and IMGT delineations is
described in Lefranc et al., Dev. Comparat. Immunol. 27:55-
77, 2003. (iv) The antigen-binding site can also be
delineated based on Specificity Determining Residue Usage
(SDRU) (Almagro, Mol. Recognit. 17:132-143, 2004), where
Specificity Determining Residues (SDR), refers to amino acid
residues of an immunoglobulin that are directly involved in
antigen contact. SDRU is a precise measure of a number and
distribution of SDR for different types of antigens as
defined by analyses of crystal structures of antigen-antibody
complexes. (v) The antigen-binding site can also be defined
as the antibody paratope residues identified from crystal
structure of the antigen-antibody complex.

The term “composite sequences” as used herein means an
antigen-binding site defined to include all amino acid
residues delineated individually by Kabat, Chothia or IMGT,
or any other suitable antigen-binding site delineation.

“Chothia residues” as used herein are the antibody VL
and VH residues numbered according to Al-Lazikani (Al-
Lazikani et al., J. Mol. Biol. 273:927-48, 1997).
Correspondence between the two most used numbering systems,
Kabat (Kabat et al., Sequences of Immunological Interest, 5th
Ed. Public Health Service, NIH, Bethesda, MD, 1991) and
Chothia (Chothia and Lesk, Mol. Biol. 196:901-17, 1987) in
relation to sequential polypeptide numbering is shown in
Figure 31 for exemplary antibodies of the invention.

“Framework” or “framework sequences” are the remaining
sequences of a variable region other than those defined to be
antigen-binding site. The framework is typically divided
into four regions, FR1, FR2, FR3, and FR3, which form a
scaffold for the three antigen-binding sites in each wvariable

reigon. Because the antigen-binding site can be defined by

14
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various terms as described above, the exact amino acid
sequence of a framework depends on how the antigen-binding
site was defined.

“A light chain wvariable region kappa 1 (Vkl) framework”
or “Vkl1” as used herein refers to a framework having an amino

acid sequence encoded by any of the human Vkl functional
genes or alleles thereof. Exemplary functional human Vkl
genes are IGKV1-5*01, IGKV1-6*01, IGKV1-8*01, IGKV1-9*01,
IGKV1-12*01, IGKV1-13*02, IGKV1-16*01, IGKV1-17*01, IGKV1-
27*01, IGKV1-33*01, IGKV1-37*01, IGKV1-39*01, IGKV1D-8*01,
IGKV1D-12*01, IGKV1D-13*01, IGKV1D-16*01, IGKV1D-17*01,
IGKV1D-33*01, IGKV1D-37*01, IGKV1D-39*01, IGKV1D-42*01, or
IGKV1D-43*01. Nomenclature of the immunoglobulin genes is
well known.

“A light chain variable region lambda 3 (VA3) framework”
or “WA3” as used herein refers to a framework having an amino

acid sequence encoded by any of the human VA3 functional genes

or alleles thereof. Exemplary functional human VA3 genes are
IGLV3-1*01, IGLV3-9*01, IGLV3-10*01, IGLV3-12*01, IGLV3-
16*01, IGLV3-19*01, IGLV3-21*01, IGLV3-22*01, IGLV3-25*01,
IGLV3-27*01, and IGLV3-32*01.

“A heavy chain variable region Vh5 framework” or “Vh5”
as used herein refers to a framework having an amino acid
sequence encoded by any of the human Vh5 functional genes or
alleles thereof. Exemplary functional human Vh5 genes are
IGHV5-51*01 and IGHV5-1*01.

“A heavy chain variable region Vh6 framework” or “Vhé6"”
as used herein refers to a framework having an amino acid
sequence encoded by any of the human Vh6 functional genes or
alleles thereof. An exemplary functional human Vhé gene is
IGHV6-1*01.

“A light chain kappa J-region (Jk) framework” or “Jk” as

used herein refers to a framework having an amino acid

sequence encoded by any of the human Jk functional genes or

15
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alleles thereof. Exemplary functional human VK genes are
IGKJl, IGKJ2, IGKJ3, IGKJ4, and IGKJS.

“A light chain lambda J-region (JA) framework” or “JA” as
used herein refers to a framework having an amino acid
sequence encoded by any of the human JA functional genes or

alleles thereof. Exemplary functional human JA genes are
IGLJl, IGLJ2, IGLJ3, IGLJ4, IGLJ5, IGLJ6, and IGLJ7.

“A heavy chain J-region (Jh) framework” or “Jh” as used
herein refers to a framework having an amino acid sequence
encoded by any of the human Jh functional genes or alleles
thereof. Exemplary functional human Jh genes are IGHJI,
IGHJ2, IGHJ3, IGHJ4, IGHJ5, and IGHJ6.

“Germline genes” or “antibody germline genes” as used
herein are immunoglobulin sequences encoded by non-lymphoid
cells that have not undergone the maturation process that
leads to genetic rearrangement and mutation for expression of
a particular immunoglobulin.

“Scaffold” as used herein refers to amino acid sequences
of light or heavy chain variable regions encoded by human
germline genes. Thus, the scaffold encompasses both the
framework and the antigen-binding site.

The term “antigen” as used herein means any molecule
that has the ability to generate antibodies either directly
or indirectly. 1Included within the definition of “antigen”
is a protein-encoding nucleic acid.

The term "homolog" means protein sequences having
between 40% and 100% sequence identity to a reference
sequence. Homologs of human TLR3 include polypeptides from
other species that have between 40% and 100% sequence
identity to a known human TLR3 sequence. Percent identity
between two peptide chains can be determined by pairwise
alignment using the default settings of the AlignX module of
Vector NTI v.9.0.0 (Invitrogen, Carlsbad, CA). By “TLR3” is
meant human TLR3 (huTLR3) and its homologs. The nucleotide
and amino acid sequences of the full length huTLR3 are shown

in SEQ ID NOs: 1 and 2, respectively. The nucleotide and

16



110 113 15-3 116 112 84 109 110 113 15-4 111 117 84 109 110 113 15-5 116
118 84 109 110 113 15-6 116 112 119 109 110 113 15-7 111 112 84 120 110 113
15-8 111 wo208427113 PCT/US2010/032964

amino acid sequences of the huTLR3 extracellular domain (ECD)
are shown in SEQ ID NOs: 3 and 4, respectively.
The term “substantially identical” as used herein means

that the two antibody or antibody fragment amino acid

5 sequences being compared are identical or have “insubstantial
differences”. Insubstantial differences are substitutions of
1, 2, 3, 4, 5 or 6 amino acids in an antibody or antibody
fragment amino acid sequence. Amino acid sequences
substantially identical to the sequences disclosed herein are

10 also part of this application. In some embodiments, the
sequence identity can be about 90%, 91%, 92%, 93%, 94%, 95%,
96%, 97%, 98%, 99% or higher. Percent identity can be
determined as described above. Exemplary peptide chains
being compared are heavy or light chain variable regions.

15 The term “in combination with” as used herein means that
the described agents can be administered to an animal
together in a mixture, concurrently as single agents or
sequentially as single agents in any order.

The term “inflammatory condition” as used herein means a

20 localized response to cellular injury that is mediated in
part by the activity of cytokines, chemokines, or
inflammatory cells (e.g., neutrophils, monocytes,
lymphocytes, macrophages) which is characterized in most
instances by pain, redness, swelling, and loss of tissue

25 function. The term “inflammatory pulmonary condition” as
used herein means an inflammatory condition affecting or
associated with the lungs.

The term “monoclonal antibody” (mAb) as used herein
means an antibody (or antibody fragment) obtained from a

30 population of substantially homogeneous antibodies.
Monoclonal antibodies are highly specific, typically being
directed against a single antigenic determinant. The
modifier “monoclonal” indicates the substantially homogeneous
character of the antibody and does not require production of

35 the antibody by any particular method. For example, murine

mAbs can be made by the hybridoma method of Kohler et al.,
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Nature 256:495-497, 1975. Chimeric mAbs containing a light
chain and heavy chain variable region derived from a donor
antibody (typically murine) in association with light and
heavy chain constant regions derived from an acceptor
antibody (typically another mammalian species such as human)
can be prepared by the method disclosed in U.S. Pat. No.
4,816,567. Human-adapted mAbs having CDRs derived from a
non-human donor immunoglobulin (typically murine) and the
remaining immunoglobulin-derived parts of the molecule being
derived from one or more human immunoglobulins can be
prepared by techniques known to those skilled in the art such
as that disclosed in U.S. Pat. No. 5,225,539. Human
framework sequences useful for human-adaptation can be
selected from relevant databases by those skilled in the art.
Optionally, human-adapted mAbs can be further modified by
incorporating altered framework support residues to preserve
binding affinity by techniques such as those disclosed in
Queen et al., Proc. Natl. Acad. Sci. (USA), 86:10029-10032,
1989 and Hodgson et al., Bio/Technology, 9:421, 1991.

Fully human mAbs lacking any non-human sequences can be
prepared from human immunoglobulin transgenic mice by
techniques referenced in, e.g., Lonberg et al., Nature
368:856-859, 1994; Fishwild et al., Nature Biotechnology
14:845-851, 1996; and Mendez et al., Nature Genetics 15:146-
156, 1997. Human mAbs can also be prepared and optimized
from phage display libraries by techniques referenced in,
e.qg., Knappik et al., J. Mol. Biol. 296:57-86, 2000; and
Krebs et al., J. Immunol. Meth. 254:67-84 2001. Fragments of
antibodies e.g., Fab, F(ab’)2, Fd, and dAb fragments may be
produced by cleavage of the antibodies or by recombinant
engineering. For example, Fab and F(ab’)2 fragments may be
generated by treating the antibodies with an enzyme such as

pepsin.

The term "epitope" as used herein means a portion of an
antigen to which an antibody specifically binds. Epitopes

usually consist of chemically active (such as polar, non-
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i sol ated anti body or fragnent reactive with TLR3 conprising both a heavy
chain variable region and a |ight chain variable region and wherein the
ant i body worgproyen3a HCDR2 am no aci d sequence as shownPCH/USEQoO0B2IBO 192,
wherein the HCDR2 of SEQ 101D NO 192 is defined as shown in Fornmula (I):
Xaab- | - Xaa7- Xaa8- R- S- Xaa9-WY-N-D Y-A-V-S- V-K-S, (1) wherein Xaa6 nmay be
Arg or Lys; Xaa7 may be Tyr, His or Ser; 5Xaa8 nmay be Met, Arg or Tyr; and
Xaa8 may be loMﬁaLOrorAﬁQirobHo@id)eEuﬁfgl@;diJMiﬁgstchfmbﬂ&tﬁﬂztsi efcpl@vi des an

i sol ated anti bod or frag gment ct|ve thhTL %I ng both a heavy
chai n vari abF&"t eﬁlcéﬂs and®a ¥Sa§ﬁ S R*Varfapte aln g a0n 16%and wherein the
anti body conpré¢sigscatiHEBOR2immisnonatisdrsegquencehasicshowmticna, SEQ | D NO 194,
wherein the HCORR 0L, SEQ:LDNOG 19015 defd:ed as showncinefopula (111):
[-1-Q -Xaal5-R-S-K-WY-N Xaa16 Y- A- X -S-V-K-S, 15( Ip wherei n Xaam may
be Lys, Thr 6%“?¥EJHX&§#FﬁaVE5@“A@%5b91%§ﬁ“laﬂﬁsﬁﬁéi@“ﬁa? be Val or Leu.
201 n ot her eab@ﬂnﬂﬁﬁlénaubﬁlmﬁ%en&mﬂﬂupgoﬁndesk@nals@habed ant i body or

f ragnent reactive mn% co r|S| ng bot h_a. heav ch n varlable regi on
tionship e ween .n q& ous amln?]ac % ﬁ) 8 anti
and a |ight chai nvariable reg i'on an erein the antibody co rises a

HCDR2 am no aetfdersélqel@rvcéla@arsh@wa P ESEQrcDafNGis -198, camtfereitiorhe HCDR2 of

SEQ 251 D NO eg ges lg@lfddrégde@i%oﬁgg\/mashmtfr%r If'ﬁ'!)r@- ﬂo\ﬂiing of an
Xaa24-1-D-P-S-D N Y- Xaa25-P-S-F-Q G (V) wherein 30Xaa2.4 may be Phe

or Arg; ahd Xﬁ%ﬁnm‘ﬁheﬁf@ AP OPCEE P OHHEF T ehPodr tetit 8T e i nvention
provides an isoiat edq@d‘ﬁdebﬁﬂytl“@r afitiagmesdme eactiose wdmIER3icORPri sing
both a heavy ¢hain _variahle region and a |ight chain variable region 35 and
wherein the ant ody CO%})I’I ses a LCDR3 amino acid sequence as shown in SEQ

D NG 191, wheregn tt@mL%E@ % SEQdstN%reL%lre&I@efcbnae%o@@l&mom in
Formula (I1): Xaal -S-Y-D a3- Xaa4- Xaa5-T-V %ggn er e| n Xaal may be

Aa, Gn, djict® SBFLP%HA° Ny CBe A& S5FCSeical Be Asp or Asn;
10Xaad4 nmay b@aatuap@rcﬁerb,e amlaa)(aaﬁnﬁy,ube d%heanA:teadmécd_re:unuws ot her

enbodi nent s, f%hrﬁe gvent elgglon%pllp %Oelt‘%ggrg non-contiguous amino
acids of an antibody rather than a linear series of amino
acids. A “light chain paratope” and a “heavy chain paratope”
or “light chain paratope amino acid residues” and “heavy
20 chain paratope amino acid residues” refer to antibody light
chain and heavy chain residues in contact with an antigen,

respectively.

The term “specific binding” as used herein refers to

antibody binding to a predetermined antigen with greater

25 affinity than for other antigens or proteins. Typically, the
antibody binds with a dissociation constant (Kp) of 107’ M or
less, and binds to the predetermined antigen with a Kp that is
at least twofold less than its K; for binding to a non-
specific antigen (e.g., BSA, casein, or any other specified

30 polypeptide) other than the predetermined antigen. The
phrases "an antibody recognizing an antigen" and "an antibody
specific for an antigen" are used interchangeably herein with
the term "an antibody which binds specifically to an antigen"
or “an antigen specific antibody” e.g. a TLR3 specific

35 antibody. The dissociation constant can be measured using

standard procedures as described below.
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anti body or fragnment reactive with TLR3 conprising both a heavy chain
variable region and a light chain variable region 15 and wherein the

ant i body worgproyen3a LCDR3 am no acid sequence as shownPCH/USEQo00B2IBO 193,
wherein the LCDR3 of SEQ ID NO 193 is defined as shown in Formula (1V):
Xaau- S- Y- D- Xaau- P- Xaal2- Xaal3- Xaau-V, 20(1V) wherein Xaau nmay be A n or
Ser; Xaau may be Thr, Qu or Asp; Xaal2 nay be Val or Asn; 25Xaal3 nay be
Tyr or Phe; and Xasdl cewy ‘ﬁ@.R§ek53;olA§E|czQLr actvidyn et hetrenhadipendrs, the

i nvention provides g i sol at gntl bodg or, tfra ment reactive \yth TLR3
conpri si ng b6t use<jh av ‘lencﬁﬁ Pidbl 8t editSn and *a" Y ight tHAMH vari abl e
regi on 30 andfwherednbirténantd BoEY. cGAPB i Si@snas L@DR@dQMSﬁﬁAam d sequence as
gﬂgm :2 gg?%&!‘iochl%d WhES £inBLE NEwkCOR3, of o SRQLR.NQryA95 is defined as
QQXaa185Xaéi@eﬁézér%ﬁiﬁr%&?e]>%asa23A1T exgBpiAY fhHet §ChiVE4arE, may be
Tyr, Ay or Abgiidaad%dm@y.beny, niGH of AsPonKaaglcimyrRe Ser or Thr;
Xaa2l may be Val, Ile or Leu; 5Xaa22 may be Ser or Leu; and Xaa23 may be
Ile, Ser, Pr él@)?nd'l'erF KB aCt'fPﬁéleh\Fé‘ﬁt Porrsghged msev@daesfeaﬁrtiesfol at ed

anti body or HEagneRb, rgaet wcﬁlc\enlgn OELBﬁe haviepgot he cheavy (ehai n
conpl errent arlt determ nin am no acid se%ences 101,2 and 3

( HCDR1, HCDRZ pﬂ@b?—*&)eta%ﬁ 1i @Flfrecﬁé?nw,zoﬂﬁ?er@r%arq S8eterdti ni ng regi on
(CDR) anmino awbd Beq8efwescds2,21a09 .3 (LODRY, etGPRAramdRBCDR3) as shown in
Tabl e | a. i odi S i aci d sequences
differ i nsubgggn\ﬁr% 11? 4 (rE(%)Fn %ogg%g\%gpliy g 6%51%6?%}%%97 D NGs: 49-121
and 191-196) fa?"eorénéé%ﬁra@ssé%ﬁ%)t B rifetsﬁ@n%%éﬁetl%ﬁ The Hiwgefti gRR3Typical |y,

this invol vegc@ne ar rdrLe:aMonasid b@ug>§§anyteatlhm§ Wﬁeﬁbo@ﬂeﬁr@eﬂ@ aci d
having sim | ar charg %dro hobi c, st ereochem c? char acteristics.

Addi tional s{b5Yit GFi Shs ™A™ %8%?%\%6??9 FEGPSHE, STA"2G CotitTast to

ant i gen- 1bi ndhoighegi tespiayy dllSS betivadéomselsohgs ds theyetdon not adversel y
affect the properties of the antibod ubstitutiqns na de to inprove
anti body pr oBe?U edem anor xapI*e st abr |I|§femoorlne 't :%nlt 6%52 ﬂ? " three,
four, five oELsbhxX I@ubstﬁLt ati orsLearPé WaﬂéiANbEft heTﬁéarrﬁllegem dfi ndi ng

site. 1% 2% 3% 4% 2 06,163 :20% - 209 - 0L A% OF; L he T 1 anevor k

resi dues can be substituted, as long as the resulting ant| body retains
desired prop&fffEstion can by earyat \Vél%dieflllc‘éﬁciwénémwnloﬁsﬁibgduce mol ecul es
havi ng fuonct saaalasaad mhem calunchasacteri stics simlar to those of 30t he
nol ecul e from whi gh suglonrrqdlogé c%tdl gns are nard%mlr%ub%t ﬁnt |dal nmodi fi cations
in the functional @and/ or chenica Aracteristics of the Toretll es may be
acconpl i shedubyd delrect iasgfsbbstsiit uti ons in the am no acid sequence that
differ significantly in their effect on nmaintaining (1) the 35 structure of

t he nol ecul ar backbone in the area of the substltutl on, for exanple, as a

sheet or hel PEyte acid hree-letter code One-letter 'code
25 Alanine ala A
Arginine arg R
Asparagine asn N
Aspartate asp D
Cysteine Ccys C
30 Glutamate glu E
Glutamine gln Q
Glycine gly el
Histidine his H
Isoleucine ile I
35 Leucine leu 1,
Lysine lys K
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conformation, (2) the charge or hydrophobicity of the nolecule at the
target site, or (3) the size of the nolecule. For exanple, a "conservative
am no aciwo=otitiati on” nmay i nvolve a substitution of &Cmatseeme/oaeyshno aci d
residue with a 5 nonnative residue such that there is little or no effect
on the polarity or charge of the am no acid residue at that position.
Furthernore, any native residue in the polypeptide nay al so be substituted
wi t h al ani neyecaisiaase been peevi ously descri bed for al ani ne scanni ng

nmut agenesi s gghcéfqnan et al., 10Acta Physiol, Scand. Suppl. 643:55-67,
1998; Sasaki "6t 4l fAv. Bf'ophys. 35:1-24, 1998). Desired anino acid
substi tuti ongré¢whet her consepvative or non-colservative) can be determ ned
by those skikLed dn the art.at the time such gubstitutions are desired. For
exanpl e, amno acid 15 substitutions can be used to identify inportant

resi dues of THhe*HBP&cul e séftence, or to incréase or decrease the affinity
of the nol ecukgscdessri bedthgrein. Exenplary am no acid substitutions are
shown in Table |h. In cert%in enbodi nents, copgservative am no acid
20substituti ons al'so enconpass non-natural |y occurring amino acid residues
which are typetaidy i ncorporated by chenical Peptide synthesis rather than
by synthesis in biological systens. Am no acid substitutions can be done
for exan?le by PCR nutagenesis (US Pat. No. 4,683,195). Libraries of 25
vari ants‘€an& ] wel | known net hods, for exanple using
random (NNK) or nowe pasgeam codansonforovexaspire iDMK, cadansiswhi ch encode 11
am no acids (A NRSYW., . an ni 1 i.bar.aries. f variants with
desired prop%? |egﬁo§§x¥%8hﬁ”%%§E§§%ﬁfgg%¥giagkgﬂﬁgygﬂ%ﬂg %%C%ubstitutions
made to threéupareftPdliRE - antuidbodyRarragomists Wit hive tthe LCDR3 and HCDR2

regions to igpsaue iantddedysiopers i-es. iependinagrap dealii,neatd.on of the

antigen-bindln%?sites, the,antigen-bindin site residues of the antibodies
of the 35°i nG&NtS6nY aiF €abSeGEnt Yyt heRT PEMEVOTR 1 &8 dGes may vary
slightly for ieachtheawy sand drtghtdcdsaincludkabhevityo, O giinalor esi due

Exenpl ary SU?%& tytions JMore 1@%%@%‘&%5%?’@ t%.“l?ﬁﬁﬂ;,t %h%‘isciéh%f(p\) Val , Leu,
Ile Val Arg (R) Lys, Gn, Asn Lys Asn n Gn Asp (D) u du Cys (O
Ser, Al a Ser re;qque»dimerization, inhibition of TLR3 localization to the
endosomal compartment, inhibition of kinase activity of
20 downstream signaling pathways, or inhibition of TLR3 mRNA
transcription. Other antibody antagonists capable of
inhibiting TLR3 activation by other mechanisms are also
within the scope of the various aspects and embodiments of
the invention. These antagonists are useful as research
25 reagents, diagnostic reagents and therapeutic agents.
Antibody diversity, in a natural system, 1s created by
the use of multiple germline genes encoding variable regions
and a variety of somatic events. The somatic events include
recombination of variable gene segments with diversity (D)
30 and joining (J) gene segments to make a complete VH region,
and the recombination of variable and joining gene segments
to make a complete VL region. The recombination process
itself can be imprecise, resulting in the loss or addition of
amino acids at the V(D)J junctions. These mechanisms of
35 diversity occur in the developing B cell prior to antigen

exposure. After antigenic stimulation, the expressed
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Asn Asn Ay (G Pro, Ala Ala H's (H Asn, Gn, Lys, Arg Arg Ille (

Phe 1l e Lwe20t)12Ar1g, 1, 4 Diam no-butyric Acid, Gn,

Al a, Phe, Norleucine Leu Leu (L) Norleucine, Ile, Val,
As RCAUS20MB103198) Leu,

Ile Leu Phe (F) Leu, Val, Ile, Ala, Tyr Leu Pro (P) Ala Gy

Ala, Cys Thr Thr (T) Ser Ser Trp (W Tyr, Phe Tyr Tyr (Y) Tr

Val , Met
Phe,
Thr,
Thr, Ser

Phe Vval (V) Ile, Met, Leu, Phe, Ala, Norleucine Leu

10

15

20

25

30

35

antibody genes in B cells undergo somatic mutation. Based on
the estimated number of germline gene segments, the random
recombination of these segments, and random VH-VL pairing, up
to 1.6x10" different antibodies could be produced (Fundamental
Immunology, 3rd ed. (1993), ed. Paul, Raven Press, New York,
N.Y.). When other processes that contribute to antibody
diversity (such as somatic mutation) are taken into account,
it is thought that upwards of 10'° different antibodies could
be generated (Immunoglobulin Genes, 2nd ed. (1995), eds.
Jonio et al., Academic Press, San Diego, Calif.). Because of
the many processes involved in generating antibody diversity,
it is highly unlikely that independently derived monoclonal
antibodies with the same antigen specificity will have
identical amino acid sequences.

The invention provides novel antigen-binding sites and
immunoglobulin chains derived from human immunoglobulin gene
libraries. The structure for carrying an antigen-binding
site 1s generally an antibody heavy or light chain or portion
thereof, where the antigen-binding site is located to a
naturally occurring antigen-binding site as determined as
described above.

The invention provides an isolated antibody or fragment
thereof reactive with TLR3 comprising both a heavy chain and
a light chain variable region and wherein the antibody
comprises the heavy chain complementarity determining region
(CDR) amino acid sequences 1, 2 and 3 (HCDR1, HCDR2 and
HCDR3) and the light chain complementarity determining region
(CDR) amino acid sequences 1, 2 and 3 (LCDR1, LCDR2 and
LCDR3) as shown in Table 1la.

22

) Leu,
Met, Al a,

Ser (S)
p, Phe,



5 Tabl e 2a and 2b shows the antigen-binding site residues of

exenpl ary anti bodi es of the invention delineated according to Kabat,
Chot hi a awm0 2bMB@R711and t heir conposite sequences. |n ot hecTArsbadioa®at s, t he
i nvention provides an isolated 10 anti body or fragnent reactive with TLR3
conprising both a heavy chain variable region and a |light chain variable
regi on and wherein the anti body conprises the am no acid sequences of the
heavy chain variabke (VH) and the light chain variable (VL) regions and

al so provides for each isolated heavy chain 15 variable and |ight chain
vari able region as shown in Table 3a. F17, F18 and F19 represent antibody

variants conpri sijng consgnsus am no aght gequences for |famlies 17, 18 and
19, respectively &gﬁ:EﬁCLmebF?l,,\MDRAZ M‘Eb@%& T8RS \(Iéi@"rgg;\ddéuszolo/ 032964 Tabl e
lc. Famly 17 LABR3SEQTHENO—gA 53t ASTYH B EfF TV 3
17 58 64 60 55 56 57
18 70 77 72 67 68 69
19 82 83 84 79 80 89
1 46 47 48 43 44 45
2 52 53 54 49 50 51
3 58 59 60 55 56 57
4 61 62 60 55 56 57
5 61 64 60 55 56 63
6 61 64 60 55 56 65
7 61 64 60 55 56 66
8 70 71 72 67 68 69
9 70 73 72 67 68 69
10 70 75 72 67 68 74
11 70 77 72 67 68 76
12 70 77 72 67 68 78
13 82 83 84 79 80 81
14 82 86 84 79 80 85
15* 82 86 84 79 80 87
15%* 111 112 84 109 110 113
15-1 111 114 84 109 110 113
15-2 115 112 84 109 110 113
15-3 116 112 84 109 110 113
154 111 117 84 109 110 113
15-5 116 118 84 109 110 113
156 116 112 119 109 110 113
15-7 111 112 84 120 110 113
15-8 111 112 84 121 110 113
15-9 116 118 119 109 110 113
15-10 116 112 119 79 80 226
F17 61 192 60 55 56 191
F18 70 194 72 67 68 193
F19 82 196 84 79 80 195
15* CDRs defined by IMGT
15** CDRs defined as consensus
5 In certain embodiments the invention provides an

isolated antibody or fragment reactive with TLR3 comprising

both a heavy chain variable region and a light chain wvariable

region and wherein the antibody comprises a HCDR2 amino acid

sequence as shown in SEQ ID NO: 192, wherein the HCDR2 of SEQ
10 ID NO: 192 is defined as shown in Formula (I):

Xaas—-I1-Xaa,-Xaag—R-S-Xaay-W-Y-N-D-Y-A-V-S5-V-K-5,
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(I)
wherein
Xaae may be Arg or Lys;
Xaa; may be Tyr, His or Ser;
Xaag may be Met, Arg or Tyr; and
Xaas may be Lys or Arg.

In other embodiments, the invention provides an isolated

antibody or fragment reactive with TLR3 comprising both a

heavy chain variable region and a light chain variable region

and wherein the antibody comprises a HCDRZ amino acid

sequence as shown in SEQ ID NO: 194, wherein the HCDR2 of SEQ

ID NO: 194

is defined as shown in Formula (III):

I-I-Q0 —Xaa;s-R-S-K-W-Y-N-Xaa ;-Y-A-Xaa;7-S-V-K-5,
(IT1)

wherein

Xaais may be Lys, Thr or Ile;

Xaaig may be Asn or Asp; and

Xaai; may be Val or Leu.

In other embodiments, the invention provides an isolated

antibody or fragment reactive with TLR3 comprising both a

heavy chain variable region and a light chain variable region

and wherein the antibody comprises a HCDRZ amino acid

sequence as

ID NO: 196

shown in SEQ ID NO: 196, wherein the HCDR2 of SEQ

is defined as shown in Formula (V):

Xaaz~I-D-P-$-D-S-Y-T-N-Y-Xaa,s-P-S-F-0-G,
(V)

wherein

Xaayqs may be Phe or Arg; and

Xaays may be Ala or Ser.

In other embodiments, the invention provides an isolated

antibody or
heavy chain

and wherein

fragment reactive with TLR3 comprising both a
variable region and a light chain variable region

the antibody comprises a LCDR3 amino acid
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S SL consensus AQGSSYDGESDNESFALTVI191 Famly 17
HCDR2 SEQ I D NO mAb 17 Rl YMRS KW YN
WO 2010/127113 PCT/US2010/032964

sequence as shown in SEQ ID NO: 191, wherein the LCDR3 of SEQ
ID NO: 191 is defined as shown in Formula (II):

Xaa,—-S-Y-D—Xaa,—-Xaasz—-Xaas—-Xaas-T-V,
5 (I1)
wherein
Xaa; may be Ala, Gln, Gly or Ser;
Xaa, may be Gly, Glu or Ser;
Xaas; may be Asp or Asn;
10 Xaa, may be Glu or Ser; and
Xaas may be Phe, Ala or Leu.
In other embodiments, the invention provides an isolated
antibody or fragment reactive with TLR3 comprising both a
heavy chain variable region and a light chain variable region
15 and wherein the antibody comprises a LCDR3 amino acid
sequence as shown in SEQ ID NO: 193, wherein the LCDR3 of SEQ
ID NO: 193 is defined as shown in Formula (IV):

Xaaqp-S-Y¥-D—Xaa —-P-Xaa;;—Xaaz—Xaa4s—-V,
20 (IV)
wherein
Xaaip, may be Gln or Ser;
Xaai; may be Thr, Glu or Asp:
Xaaiy; may be Val or Asn;
25 Xaa;s may be Tyr or Phe; and
Xaaiq may be Ser, Asn or Gln.
In other embodiments, the invention provides an isolated
antibody or fragment reactive with TLR3 comprising both a
heavy chain variable region and a light chain variable region
30 and wherein the antibody comprises a LCDR3 amino acid
sequence as shown in SEQ ID NO: 195, wherein the LCDR3 of SEQ
ID NO: 195 is defined as shown in Formula (VI):

QO-0—Xaajg—Xaas—Xaazo—Xaa —Xaaz,—Xaazs-T,

35 (VI)

wherein
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Xaaig may be Tyr, Gly or Ala;
Xaais may be Gly, Glu or Asn;
Xaaj, may be Ser or Thr;
Xaa;; may be Val, Ile or Leu:

5 Xaay; may be Ser or Leu; and
Xaa;; may be Ile, Ser, Pro or Tyr.

The invention also provides an isolated antibody or
fragment reactive with TLR3 having the heavy chain
complementarity determining region (CDR) amino acid sequences

10 1,2 and 3 (HCDR1, HCDRZ2 and HCDR3) and light chain
complementarity determining region (CDR) amino acid sequences
1, 2 and 3 (LCDR1, LCDR2 and LCDR3) as shown in Table la.

Antibodies whose antigen-binding site amino acid

sequences differ insubstantially from those shown in Table la

15 (SEQ ID NOs: 49-121 and 191-196) are encompassed within the
scope 0of the invention. Typically, this involves one or more
amino acid substitutions with an amino acid having similar
charge, hydrophobic, or stereochemical characteristics.
Additional substitutions in the framework regions, in

20 contrast to antigen- binding sites may also be made as long
as they do not adversely affect the properties of the
antibody. Substitutions may be made to improve antibody
properties, for example stability or affinity. One, two,
three, four, five or six substitutions can be made to the

25 antigen binding site. 1%, 2%, 3%, 4%, %, 10%, 15%, 20%,
25%, or 30% of the framework residues can be substituted, as
long as the resulting antibody retains desired properties.

Conservative modifications will produce molecules having
functional and chemical characteristics similar to those of

30 the molecule from which such modifications are made.
Substantial modifications in the functional and/or chemical
characteristics of the molecules may be accomplished by
selecting substitutions in the amino acid sequence that
differ significantly in their effect on maintaining (1) the

35 structure of the molecular backbone in the area of the

substitution, for example, as a sheet or helical
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conformation, (2) the charge or hydrophobicity of the
molecule at the target site, or (3) the size of the molecule.
For example, a “conservative amino acid substitution” may
involve a substitution of a native amino acid residue with a
nonnative residue such that there is little or no effect on
the polarity or charge of the amino acid residue at that
position. Furthermore, any native residue in the polypeptide
may also be substituted with alanine, as has been previously
described for alanine scanning mutagenesis (MaclLennan et al.,
Acta Physiol. Scand. Suppl. 643:55-67, 1998; Sasaki et al.,
Adv. Biophys. 35:1-24, 1998). Desired amino acid
substitutions (whether conservative or non-conservative) can
be determined by those skilled in the art at the time such
substitutions are desired. For example, amino acid
substitutions can be used to identify important residues of
the molecule sequence, or to increase or decrease the
affinity of the molecules described herein. Exemplary amino
acid substitutions are shown in Table 1b.

In certain embodiments, conservative amino acid
substitutions also encompass non-naturally occurring amino
acid residues which are typically incorporated by chemical
peptide synthesis rather than by synthesis in biological
systems. Amino acid substitutions can be done for example by
PCR mutagenesis (US Pat. No. 4,683,195). Libraries of
variants can be generated using well known methods, for
example using random (NNK) or non-random codons, for example
DVK codons, which encode 11 amino acids (ACDEGKNRSYW), and
screening the libararies for variants with desired
properties, as shown in Example 1. Table 1lc shows
substitutions made to three parent TLR3 antibody antagonists
within the LCDR3 and HCDRZ2 regions to improve antibody
properties.

Depending on delineation of the antigen-binding sites,
the antigen-binding site residues of the antibodies of the
invention and subsequently the framework residues may vary

slightly for each heavy and light chain.

27

PCT/US2010/032964



WO 2010/127113 PCT/US2010/032964
Table 1b.
Original o More .
residue Exemplary substitutions Consgrvgtlve
substitutions
Aa (A) Val, Leu, lle Val
Arg (R) Lys, GIn, Asn Lys
Asn (N) Gln Gln
Asp (D) Glu Glu
Cys (C) Ser, Ala Ser
GIn (Q) Asn Asn
Gly (G) Pro, Ala Aa
His (H) Asn, Gln, Lys, Arg Arg
lle (1) Leu, Val, Met, Ala, Phe, Norleucine Leu
Leu (L) Norleucine, lle, Val, Met, Ala, Phe le
Lys (K) Arg, 1, 4 Diamino-butyric Acid, Gln, Asn Arg
Met (M) Leu, Phe, lle Leu
Phe (F) Leu, Val, lle, Ala, Tyr Leu
Pro (P) Aa Gly
Ser (S) Thr, Ala, Cys Thr
Thr (T) Ser Ser
Trp (W) Tyr, Phe Tyr
Tyr (Y) Trp, Phe, Thr, Ser Phe
Val (V) le, Met, Leu, Phe, Ala, Norleucine Leu
5

10

15

consensus RKI YYHSMRYRSKRW YNDY A

Table 2a and 2b shows the antigen-binding site residues
of exemplary antibodies of the invention delineated according
to Kabat, Chothia and IMGT, and their composite sequences.

In other embodiments, the invention provides an isolated
antibody or fragment reactive with TLR3 comprising both a
heavy chain variable region and a light chain variable region
and wherein the antibody comprises the amino acid sequences
of the heavy chain variable (VH) and the light chain variable
(VL) regions and also provides for each isolated heavy chain
variable and light chain variable region as shown in Table
3a. F17, F18 and F19 represent antibody variants comprising
consensus amino acid sequences for families 17, 18 and 19,

respectively (see Example 1).
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Table lc.
Family 17 SEQID
AD LCDR3 N
17 A S Y D G D E F T|V
3
4
5 Q E S
6 G S N S L
7 S S S L
consensus AQGS| S Y D GES | DN ES |FAL| T \ 191

Faﬂiﬂ HCDR2 SE\KQ):'D
17 R Y I M| R] S| K]|WIY|N] D Y|[a]|V]sS|V]K]s

3 H | R

4 K s | v R

5

6

7

consersis | RK | | |YHS|MRY| R | 8 |KR| W | Y| N]| D |Y|A|V ]S |V ]|K]|s]| 192

5

Family 18A

AD LCDR3

18 Q S|Y D S Q F S F G \4
8

9

Family 18B

mAb

10 Q S|Y D T P \4 Y S A
11 S E N F N

12 S D N F Q

consensus QS S Y D TED| P VN Y,F | SNQ| V

onsensus based on mAbs 10, 11,12

Family 18A, 18B D
mAb NO:
18 | Q K R S K W Y N N Y A \4 S|V |K|S
8 T D
9 | D L
10
11
12
conhsensus | Q | KTl R S K W Y N [ ND Y AlVL|S]|V]|K]|S 194
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Family 19 LCDR2 SEQID
mAb NO:
19 Q Q Y G S \ S | T
13 G E S | L S
14 A E T P
15 G N T L Y
15-1 G N T L Y
15-2 G N T L Y
15-3 G N T L Y
154 G N T L Y
15-5 G N T L Y
15-6 G N T L Y
15-7 G N T L Y
15-8 G N T L Y
15-9 G N T L Y
15-10 G N T L Y
consensus Q Q YGA | GEN | ST| VL | SL| ISPY T 195
Family 19 HCDR2 SEQ.ID
mAb NO:
19 F D P S D S Y T N Y A P S F Q G
13
14
15
15.1 R
15.2
15.3
154 S
155 R S
15.6
157
15-8
15-9 R S
15-10
consensus F.R | D P S D S Y T N Y |AS P S F Q G 196

10

15

Although the embodiments illustrated in the Examples
comprise pairs of variable regions, one from a heavy and one
from a light chain, a skilled artisan will recognize that
alternative embodiments may comprise single heavy or light
chain variable regions. The single variable region can be
used to screen for a second variable region capable of
forming a two-domain specific antigen-binding fragment
capable of, for example, binding to TLR3. The screening may
be accomplished by phage display screening methods using for
example hierarchical dual combinatorial approach disclosed in
PCT Publ. No. W092/01047. 1In this approach, an individual
colony containing either a H or L chain clone is used to
infect a complete library of clones encoding the other chain
(L or H), and the resulting two-chain specific antigen-
binding domain is selected in accordance with phage display

techniques as described.
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Table 2a.
” HCDR1 HCDR2 HCDR3
mAb  |CDR definition
SEQID Sequence SEQID Sequence SEQID Sequence

14 IMGT 82 GYSFTNYW 86 IDPSDSYTNY 84 ARELYQGYMDTFDS
14 Kabat NYWVG FIDPSDSYTNYAPSFQ ELYQGYMDIFDS
14 Chothia GYSFT PSDSYT LYQGYMDIFD
14 Consensus 111 GYSFTNYWVG  [112 FIDPSDSYTNYAPSFQ [84 ARELYQGYMDTFDS
15 IMGT 82 GYSFTNYW 86 IDPSDSYTNY 84 ARELYQGYMDTFDS
15 Kabat NYWVG FIDPSDSYTNYAPSFQ ELYQGYMDIFDS
15 Chothia GYSFT PSDSYT LYQGYMDIFD
15 Consensus |11 GYSFTNYWVG _ [112 FIDPSDSYTNYAPSFQ [84 ARELYQGYMDTFDS
151 IMGT 82 GYSFTNYW 86 IDPSDSYTNY 84 ARELYQGYMDTFDS
151 Kabat NYWVG RIDPSDSY TNYAPSFQ ELYQGYMDIFDS
151 Chothia GYSFT PSDSYT LYQGYMDIFD
151 Consensus |11 GYSFINYWVG  [114 RIDPSDSY TNYAPSFQ|[84 ARELYQGYMDTFDS
152 IMGT 82 GYSFTNYW 86 IDPSDSYTNY 84 ARELYQGYMDTFDS
152 Kabat NYWIG FIDPSDSYTNYAPSFQ ELYQGYMDIFDS
152 Chothia GYSFT PSDSYT LYQGYMDIFD
152 Consensus _ [115 GYSFINYWIG _ [112 FIDPSDSYTNYAPSFQ [84 ARELYQGYMDTFDS
153 IMGT 82 GYSFTNYW 86 IDPSDSYTNY 84 ARELYQGYMDTFDS
153 Kabat NYWIS 86 FIDPSDSYTNYAPSFQ [84 ELYQGYMDIFDS
153 Chothia GYSFT PSDSYT LYQGYMDIFD
15-3 Consensus__ [116 GYSFTNYWIS_ [112 FIDPSDSYTNYAPSFQ [84 ARELYQGYMDTFDS
154 IMGT 82 GYSFTNYW 86 IDPSDSYTNY 84 ARELYQGYMDTFDS
154 Kabat NYWVG FIDPSDSYTNYSPSFQ ELYQGYMDIFDS
154 Chothia GYSFT PSDSYT LYQGYMDIFD
154 Consensus__ |11 GYSFTNYWVG _ [117 FIDPSDSYTNYSPSFQ [84 ARELYQGYMDTFDS
155 IMGT 82 GYSFTNYW 86 IDPSDSYTNY 84 ARELYQGYMDTFDS
155 Kabat NYWIS RIDPSDSYTNYSPSFQ ELYQGYMDIFDS
155 Chothia GYSFT PSDSYT LYQGYMDIFD
155 Consensus__ [116 GYSFTNYWIS_ [118 RIDPSDSYTNYSPSFQ|84 ARELYQGYMDTFDS
156 IMGT 82 GYSFTNYW 86 IDPSDSYTNY ARQLYQGYMDTFDS
156 Kabat NYWIS FIDPSDSYTNYAPSFQ QLYQGYMDTFDS
156 Chothia GYSFT PSDSYT LYQGYMDIFD
156 Consensus _|116 GYSFINYWIS_ [112 FIDPSDSYTNYAPSFQ[119 ARQLYQGYMDTFDS
157 IMGT 82 GYSFTNYW 86 IDPSDSYTNY 84 ARELYQGYMDTFDS
157 Kabat NYWVG FIDPSDSYTNYAPSFQ ELYQGYMDIFDS
157 Chothia GYSFT PSDSYT LYQGYMDIFD
157 Consensus__ |11 GYSFTNYWVG _ [112 FIDPSDSYTNYAPSFQ [84 ARELYQGYMDTFDS
15-8 IMGT 82 GYSFTNYW 86 IDPSDSYTNY 84 ARELYQGYMDTFDS
15-8 Kabat NYWVG FIDPSDSYTNYAPSFQ ELYQGYMDIFDS
15-8 Chothia GYSFT PSDSYT LYQGYMDIFD
15-8 Consensus__ |11 GYSFTNYWVG _ [112 FIDPSDSYTNYAPSFQ [84 ARELYQGYMDTFDS
15-9 IMGT 8 GYSETNYW 86 IDPSDSYTNY 119 ARQIYQGYMDTEDS
15-9 Kabat NYWIS RIDPSDSYTNYSPSFQG QLYQGYMDTFDS
15-9 Chothia GYSFT PSDSYT LYQOGYMDTED
15-9 Consensus 116 GYSFTNYWIS 118 RIDPSDSYTNYSPSFQG [119 ARQIYQGYMDTEDS

5 In other embodiments, the invention provides an isolated

10

antibody or fragment reactive with TLR3 comprising both a

heavy chain variable region and a light chain variable region

having amino acid sequences at least 95% identical to the

variable region amino acid sequences shown in Table 3a.

In another aspect, the invention provides an isolated

antibody having certain heavy chain and light chain amino

acid sequences as shown in Table 3b.
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Another aspect of the invention is isolated
polynucleotides encoding any of the antibodies of the
invention or their complement. Certain exemplary
polynucleotides are disclosed herein, however, other

5 polynucleotides which, given the degeneracy of the genetic
code or codon preferences in a given expression system,
encode the antibody antagonists of the invention are also

within the scope of the invention.

10 Table 2b.

LCDR1 LCDR2 LCDR3
mAb  [CDR definition| SEQ ID SEQID SEQID
Sequence Sequence Sequence
NO: NO: NO:

14 IMGT 79 QSIGLY 80 AAS 85 QQAETVSPT
14 Kabat RASQSIGLYLA AASSLQS QQAETVSPT
14 Chothia SQSIGLY AAS AETVSP

14 Consensus  |109 RASQSIGLYLA  [110 AASSLQS 85 QQAETVSPT
15 IMGT 79 QSIGLY 80 AAS 87 QQGNTLSYT
15 Kabat RASQSIGLYLA AASSLQS QQGNTLSYT
15 Chothia SQSIGLY AAS GNTLSY

15 Consensus  |109 RASQSIGLYLA  [110 AASSLQS 113 QQGNTLSYT
15-1 IMGT 79 QSIGLY 80 AAS 87 QQGNTLSYT
15-1 Kabat RASQSIGLYLA AASSLQS QQGNTLSYT
15-1 Chothia SQSIGLY AAS GNTLSY

15-1 Consensus  |109 RASQSIGLYLA  |110 AASSLQS 113 QQGNTLSYT
15-2 IMGT 79 QSIGLY 80 AAS 87 QQGNTLSYT
15-2 Kabat RASQSIGLYLA AASSLQS QQGNTLSYT
15-2 Chothia SQSIGLY AAS GNTLSY

15-2 Consensus  |109 RASQSIGLYLA  [110 AASSLQS 113 QQGNTLSYT
15-3 IMGT 79 QSIGLY 80 AAS 87 QQGNTLSYT
15-3 Kabat RASQSIGLYLA AASSLQS QQGNTLSYT
15-3 Chothia SQSIGLY AAS GNTLSY

15-3 Consensus  |109 RASQSIGLYLA  [110 AASSLQS 113 QQGNTLSYT
154 IMGT 79 QSIGLY 80 AAS 87 QQGNTLSYT
154 Kabat RASQSIGLYLA AASSLQS QQGNTLSYT
154 Chothia SQSIGLY AAS GNTLSY

154 Consensus  |109 RASQSIGLYLA  [110 AASSLQS 113 QQGNTLSYT
155 IMGT 79 QSIGLY 80 AAS 87 QQGNTLSYT
155 Kabat RASQSIGLYLA AASSLQS QQGNTLSYT
155 Chothia SQSIGLY AAS GNTLSY

15-5 Consensus  |109 RASQSIGLYLA  [110 AASSLQS 113 QQGNTLSYT
156 IMGT 79 QSIGLY 80 AAS 87 QQGNTLSYT
156 Kabat RASQSIGLYLA AASSLQS QQGNTLSYT
156 Chothia SQSIGLY AAS GNTLSY

15-6 Consensus  |109 RASQSIGLYLA  [110 AASSLQS 113 QQGNTLSYT
157 IMGT QSISSY 80 AAS 87 QQGNTLSYT
157 Kabat RASQSISSYLA AASSLQS QQGNTLSYT
157 Chothia SQSISSY AAS GNTLSY

15-7 Consensus  |120 RASQSISSYLA [110 AASSLQS 113 QQGNTLSYT
15-8 IMGT 79 QSIGLY 80 AAS 87 QQGNTLSYT
15-8 Kabat RASQSIGLYLN AASSLQS QQGNTLSYT
15-8 Chothia SQSIGLY AAS GNTLSY

15-8 Consensus  |121 RASQSIGLYLN 110 AASSLQS 113 QQGNTLSYT
159 IMGT 79 QSIGLY 80 AAS 87 QQGNTLSYT
159 Kabat RASQSIGLYLA AASSLQS QQGNTLSYT
159 Chothia SQSIGLY AAS GNTLSY

15-9 Consensus  |109 RASQSIGLYLA  [110 AASSLQS 113 QQGNTLSYT
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Table 3a.

mAb no: SEQ ID NO: mAb 1o SEQ ID NO:
HV LV HV LV

16 6 5 15-1 124 41

17 8 7 15-2 125 41

18 10 9 15-3 126 41

19 12 11 15-4 127 41

1 14 13 15-5 128 41

2 16 15 15-6 129 41

3 18 17 15-7 42 122

4 20 19 15-8 42 123

5 22 21 15-9 159 41

6 24 23 15-10 129 225

7 26 25 F17 198 197

8 28 27 F18 200 199

9 30 29 F19 202 201

10 32 31 c1811 164 163

11 34 33 9QVvQ/QSYV 212 209

12 36 35 10QVQ/QSV| 213 210

13 38 37 12QVQ/QSV|[ 214 211

14 40 39 14EVQ 215 39

15 42 41 15EVQ 216 41

5 Exemplary antibody antagonists may be antibodies of the

IgG, IgD, IgG, IgA or IgM isotypes. Additionally, such
antibody antagonists can be post-translationally modified by
processes such as glycosylation, isomerization,
deglycosylation or non-naturally occurring covalent

10 modification such as the addition of polyethylene glycol
(PEG) moieties (pegylation) and lipidation. Such
modifications may occur in vivo or in vitro. For example,
the antibodies of the invention can be conjugated to
polyethylene glycol (PEGylated) to improve their

15 pharmacokinetic profiles. Conjugation can be carried out by
techniques known to those skilled in the art. Conjugation of
therapeutic antibodies with PEG has been shown to enhance
pharmacodynamics while not interfering with function.
(Deckert et al., Int. J. Cancer 87:382-390, 2000; Knight et

20 al., Platelets 15:409-418, 2004; Leong et al., Cytokine
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16:106-119, 2001; Yang et al., Protein Eng. 16:761-770,

2003) .
Table 3b.
5
D o: Heavy chain [ Light chain
SEQ ID NO: | SEQ ID NO:

14 102 155
15 102 156
15-1 130 156
15-2 131 156
15-3 132 156
15-4 133 156
15-5 134 156
15-6 135 156
15-7 102 157
15-8 102 158
15-9 160 156
15-10 135 227
F17 204 203
F18 206 205
F19 208 207

14EVQ 220 155

15EVQ 220 156
5429 166 165
c1811 168 167

Pharmacokinetic properties of the antibodies of the
invention could also be enhanced through Fc modifications by
10 techniques known to those skilled in the art. For example,
IgG4 isotype heavy chains contain a Cys-Pro-Ser-Cys (CPSC)
motif in the hinge region capable of forming either inter- or
intra-heavy chain disulfide bonds, i.e., the two Cys residues
in the CPSC motif may disulfide bond with the corresponding
15 Cys residues in the other heavy chain (inter) or the two Cys
residues within a given CPSC motif may disulfide bond with
each other (intra). It is believed that in vivo isomerase

enzymes are capable of converting inter-heavy chain bonds of
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IgG4 molecules to intra-heavy chain bonds and vice versa
(Aalberse and Schuurman, Immunology 105:9-19, 2002).
Accordingly, since the heavy:light chain (H:L) pairs in those
IgG4 molecules with intra-heavy chain bonds in the hinge

5 region are not covalently associated with each other, they
may dissociate into H:L monomers that then reassociate with
H:L monomers derived from other IgG4 molecules forming
bispecific, heterodimeric IgG4 molecules. In a bispecific
IgG antibody the two Fabs of the antibody molecule differ in

10 the epitopes that they bind. Substituting the Ser residue in
the hinge region CPSC motif of IgG4 with Pro results in
“"IgGl-like behavior,” i.e., the molecules form stable
disulfide bonds between heavy chains and therefore, are not
susceptible to H:L exchange with other IgG4 molecules. 1In

15 one embodiment, the antibodies of the invention will comprise
an IgG4 Fc domain with a S to P mutation in the CPSC motif.
The location of the CPSC motif is typically found at residue
228 of a mature heavy chain but can change depending on CDR

lengths.

20 Further, sites can be removed that affect binding to Fc
receptors other than an FcRn salvage receptor in the
antibodies of the invention. For example, the Fc receptor
binding regions involved in ADCC activity can be removed in
the antibodies of the invention. For example, mutation of

25 Leu234/Leu235 in the hinge region of IgGl to L234A/L235A or
Phe235/Leu236 in the hinge region of IgG4 to P235A/L236A
minimizes FcR binding and reduces the ability of the
immunoglobulin to mediate complement dependent cytotoxicity
and ADCC. In one embodiment, the antibodies of the invention

30 will comprise an IgG4 Fc domain with P235A/L236A mutations.
The location of these residues identified above is typical in
a mature heavy chain but can change depending on CDR lengths.
Exemplary antibodies having P235A/L236A mutations are
antibodies having heavy chain amino acid sequences shown in

35 SEQ ID NOs: 218, 219 or 220.
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Sequence SEQ I D Sequence 14 | MaGT 82 GYSFTNYW 86 | DPSDSYTNY 84 ARELYQGYMDTF

DS 14 Kabat

NYW/G FI DPSDSYTNYAPSFQ ELYQGYM DTF DS 14 Chothia GYSFT

PSDSYT LWQGYMIORFD314 Consensus 111 GYSFTNYW/G 112 FI DPSDSNBRMARSO6 84
ARELYQGYMDTF DS 15 | MGT 82 GYSFTNYW 86 | DPSDSYTNY

10

15

20

25

30

35

Fully human, human-adapted, humanized and affinity-
matured antibody molecules or antibody fragments are within
the scope of the invention as are fusion proteins and
chimeric proteins. Antibody affinity towards an antigen may
be improved by rational design or random affinity maturation
using well-known methods such as random or directed
mutagenesis, or employing phage display libraries. For
example, substitutions can be made to the Vernier Zone
residues that mostly reside in the framework region or to the
“P“Affinity Determining Residues”, ADRs, to modulate affinity
of an antibody (US Pat. No. 6,639,055; PCT Publ. No.
WO10/045340) .

Fully human, human-adapted, humanized, affinity-matured
antibody molecules or antibody fragments modified to improve
stability, selectivity, cross-reactivity, affinity,
immunogenicity or other desirable biological or biophysical
property are within the scope of the invention. Stability of
an antibody is influenced by a number of factors, including
(1) core packing of individual domains that affects their
intrinsic stability, (2) protein/protein interface
interactions that have impact upon the HC and LC pairing, (3)
burial of polar and charged residues, (4) H-bonding network
for polar and charged residues; and (5) surface charge and
polar residue distribution among other intra- and inter-
molecular forces (Worn et al., J. Mol. Biol., 305:989-1010,
2001). Potential structure destabilizing residues may be
identified based upon the crystal structure of the antibody
or by molecular modeling in certain cases, and the effect of
the residues on antibody stability can be tested by
generating and evaluating variants harboring mutations in the
identified residues. One of the ways to increase antibody
stability is to raise the thermal transition midpoint (Tm) as
measured by differential scanning calorimetry (DSC). In
general, the protein Tm is correlated with its stability and
inversely correlated with its susceptibility to unfolding and

denaturation in solution and the degradation processes that
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84 ARELYQGYMDTF DS 15 Kabat NYWG FI DPSDSYTNYAPSFQ ELYQGYM DTF DS 15
Chothia GYSFT PSDSYT LYQGYMDTFD 15 Consensus 111 GYSFTNYW/G 112

FI DPSDSYWWAPEBAQ7T84 ARELYQGYMDTF DS 15-1 | MGT 82 GYSFTNPOT85201DBSO6Y TNY 84
ARELYQGYMDTF DS 15-1 Kabat NYWG RI DPSDSYTNYAPSFQ

depend on the tendency of the protein to unfold (Remmele et
al., Biopharm., 13:36-46, 2000). A number of studies have
found correlation between the ranking of the physical
stability of formulations measured as thermal stability by
5 DSC and physical stability measured by other methods (Gupta
et al., AAPS PharmSci. 5E8, 2003; Zhang et al., J. Pharm.
Sci. 93:3076-3089, 2004; Maa et al., Int. J. Pharm., 140:155-
168, 1996; Bedu-Addo et al., Pharm. Res., 21:1353-1361, 2004;
Remmele et al., Pharm. Res., 15:200-208, 1997). Formulation
10 studies suggest that a Fab Tm has implication for long-term
physical stability of a corresponding mAb. Differences in
amino acids in either framework or within the antigen-binding
sites could have significant effects on the thermal stability
of the Fab domain (Yasui, et al., FEBS Lett. 353:143-146¢6,
15 1994) .
The antibody antagonists of the invention may bind TLR3
with a Ks less than or eqgual to about 1077, 107°, 107°%, 1077,
107" or 107 M. The affinity of a given molecule for TLR3,
such as an antibody can be determined experimentally using
20 any suitable method. Such methods may utilize Biacore or
KinExA instrumentation, ELISA or competitive binding assays
known to those skilled in the art.
Antibody antagonists binding a given TLR3 homolog with a
desired affinity can be selected from libraries of variants
25 or fragments by techniques including antibody affinity
maturation. Antibody antagonists can be identified based on
their inhibition of TLR3 biological activity using any
suitable method. Such methods may utilize reporter-gene
assays or assays measuring cytokine production using well
30 known methods and as described in the application.
Another embodiment of the invention is a vector
comprising at least one polynucleotide of the invention.
Such vectors may be plasmid vectors, viral vectors, vectors
for baculovirus expression, transposon based vectors or any

35 other vector suitable for introduction of the polynucleotides
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ELYQGYM DTF DS 15-1 Chothia GYSFT PSDSYT LYQGYMDTFD 15-1 Consensus 111
GYSFTNYWG 114 RI DPSDSYTNYAPSFQ 84 ARELYQGYMDTF DS 15-2 | MGT 82 GYSFTNYW 86
| DPSDSYTNYO2410AREUIYQGYMDTF DS 15-2 Kabat NYW G Fl DPSDBYTNS$ARSH8296EL YQGYM
DTF DS 15-2 Chothia GYSFT PSDSYT LYQGYMDTFD

of the invention into a given organism or genetic background
by any means.
Another embodiment of the invention is a host cell
comprising any of the polynucleotides of the invention such
5 as a polynucleotide encoding a polypeptide comprising an
immunoglobulin heavy chain variable region having the amino
acid sequence shown in SEQ ID NO: 6, 8, 10, 12, 14, 16, 18,
20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 124, 125,
126, 127, 128, 129, 159, 198, 200, 202, 164, 212, 213, 214,
10 215 or 216 or an immunoglobulin light chain variable region
having the amino acid sequence shown in SEQ ID NO: 5, 7, 9,
11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39,
41, 122, 123, 197, 199, 201, 163, 209, 210, 211, or 225.
Another embodiment of the invention is a host cell
15 comprising a polynucleotide encoding a polypeptide comprising
an immunoglobulin heavy chain having the amino acid sequence
shown in SEQ ID NO: 102, 130, 131, 132, 133, 134, 135, 160,
204, 206, 208, 220, 166 or 168, or an immunoglobulin light
chain having the amino acid sequence shown in SEQ ID NO: 155,
20 156, 157, 158, 203, 205, 207, 165, 167, or 227. Such host
cells may be eukaryotic cells, bacterial cells, plant cells
or archeal cells. Exemplary eukaryotic cells may be of
mammalian, insect, avian or other animal origins. Mammalian
eukaryotic cells include immortalized cell lines such as
25 hybridomas or myeloma cell lines such as SP2/0 (American Type
Culture Collection (ATCC), Manassas, VA, CRL-1581), NSO
(European Collection of Cell Cultures (ECACC), Salisbury,
Wiltshire, UK, ECACC No. 85110503), FO (ATCC CRL-1646) and
Agb653 (ATCC CRL-1580) murine cell lines. An exemplary human
30 myeloma cell line is U266 (ATTC CRL-TIB-196). Other useful
cell lines include those derived from Chinese Hamster Ovary
(CHO) cells such as CHO-K1SV (Lonza Biologics, Walkersville,
MD), CHO-K1 (ATCC CRL-61) or DG44.
Another embodiment of the invention is a method of
35 making an antibody reactive with TLR3 comprising culturing a

host cell of the invention and recovering the antibody
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15-2 Consensus 115 GYSFTNYW G 112 FI DPSDSYTNYAPSFQ 84 ARELYQGYMDTF DS 15-3
| MGT 82 GYSFTNYW 86 | DPSDSYTNY 84 ARELYQGYMDTF DS 15-3 Kabat NYWIS 86

FI DPSDSY WWAPHRQ784 ELYQGYM DTF DS 15-3 Chothia GYSFT PRSDSYN0/0824QGYNMDTFD
15-3 Consensus 116 GYSFTNYW IS 112 FI DPSDSYTNYAPSFQ 84 ARELYQGYMDTF DS 15-4

produced by the host cell. Methods of making antibodies and
purifying them are well known in the art.

Another embodiment of the invention is a hybridoma cell
line that produces an antibody of the invention.

5 Another embodiment of the invention is an isolated
antibody or fragment thereof, wherein the antibody binds
toll-like receptor 3 (TLR3) amino acid residues K416, K418,
1440, N441, E442, Y465, N466, K467, Y468, R488, R489, A491,
K493, N515, N516, N517, H539, N541, S$571, L595, and K619 of

10 SEQ ID NO: 2.

Another embodiment is an isolated antibody or fragment
thereof, wherein the antibody binds toll-like receptor 3
(TLR3) amino acid residues S115, D116, K117, Al120, K139,
N140, N141, V144, K145, Tlé66, Ql67, V168, S$188, E189, D192,

15 A195, and A219 of SEQ ID NO: 2.

Several well known methodologies can be employed to
determine the binding epitope of the antibodies of the
invention. For example, when the structures of both
individual components are known, in silico protein-protein

20 docking can be carried out to identify compatible sites of
interaction. Hydrogen-deuterium (H/D) exchange can be
carried out with the antigen and antibody complex to map
regions on the antigen that may be bound by the antibody.
Segment and point mutagenesis of the antigen can be used to

25 locate amino acids important for antibody binding. For large
proteins such as TLR3, point mutagenesis mapping is
simplified when the binding site is first localized to a
region on the protein, such as by docking, segment
mutagenesis or H/D exchange. When the structures of both

30 individual components are known, in silico protein-protein
docking can be carried out to identify compatible sites of
interaction. Co-crystal structure of antibody-antigen
complex can be used to identify residues contributing to the
epitope and paratope.

35 Another embodiment of the invention is an isolated

antibody or fragment thereof, wherein the antibody binds TLR3
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| MGT 82 GYSFTNYW 86 | DPSDSYTNY 84 ARELYQGYMDTF DS 15-4 Kabat NYWG

FI DPSDSYTNYSPSFQ ELYQGYM DTF DS 15-4 Chothia GYSFT PSDSYT LYQGYMDTFD
15-4 Conswo=208/1213GYSFTNYW/G 117 FI DPSDSYTNYSPSFQ 84 AREINQSMWDIP6DS 15-5
| MGT 82 GYSFTNYW 86 | DPSDSYTNY 84 ARELYQGYMDTF DS 15-5 Kabat

having an amino acid sequence shown in SEQ ID NO: 2 with the
heavy chain variable region Chothia residues W33, F50, D52,
D54, Y56, N58, Po6l, E95, Y97, Y100, and D100b, and with the
light chain variable region Chothia residues @27, Y32, N92,

5 T93, L9%4, and SS85. The heavy chain paratope and the light
chain paratope Chothia residues correspond to heavy chain
residues W33, F50, D52, D55, ¥57, N59, P62, ES9, Y101, Y104,
and D106 of SEQ ID NO: 216 and light chain residues Q27, Y32,
N92, TS3, L94, and S95 of SEQ ID NO: 41.

10 Another embodiment of the invention is an isolated
antibody or fragment thereof, wherein the antibody binds TLR3
having an amino acid sequence shown in SEQ ID NO: 2 with the
heavy chain variable region Chothia residues N3la, 052, R5Zb,
S53, Kb4, Y56, Y97, PS8, F99, and Y100, and with the light

15 chain variable region Chothia residues G29, $30, Y31, Y32,
E50, D51, Y91, D92, and D93. The heavy chain paratope and
the light chain paratope Chothia residues correspond to heavy
chain residues N32, 054, R56, S57, K58, Y60, Y104, P105,
F106, and Y107 of SEQ ID NO: 214 and light chain residues

20 G28, S$29, Y30, Y31, E49, D50, Y90, D91, and D92 of SEQ ID NO:
211.

Isolated antibodies having certain paratope residues
that bind TLR3 can be made by for example grafting the
paratope residues into a suitable scaffold, assembling the

25 engineered scaffolds into full antibodies, expressing the
resulting antibodies, and testing the antibodies for binding
to TLR3 or for an effect on TLR3 biological activity.
Exemplary scaffolds are amino acid sequences of human
antibody variable regions encoded by human germline genes.

30 The scaffolds can be selected based on for example overall
sequence homology, % identity between the paratope residues,
or canonical structure class identity between the scaffold
and an exemplary antibody, such as mAb 15EVQ or mAb
12QVQ/QSV. Human antibody germline genes are disclosed in,

35 for example, Tomlinson et al., J. Mol. Biol 227:776-798, and

at the International ImMunoGeneTics (IMGT) database
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(http :// www imgt org). Consensus human framework regions
can also be used, e.g., as described in U.S. Pat. No.
6,300,064. Selection of suitable scaffold can be done for
example according to methods described in PCT Publ. No.

5 WO010/045340.

Exemplary human germline genes that can be used as
scaffolds onto which the paratope residues are grafted are
the genes encoded by the Vkl, VA3, Vvh5, Vhé6, Jk, JA, and the
Jh frameworks. The germline J-regions are used in their

10 entirety or in part to select FR4 sequences. For example,
the mAb 15EVQ light chain paratope residues can be grafted to
a Vkl framework encoded by IGKV1-39*01 that is joined
directly to the J region sequence encoded by IGKJ1.
Sequences from other VKl genes can also be used, and the FR4

15 sequences of other JKk genes can be substituted in place of

IGKJ1l. The mAb 15EVQ heavy chain paratope residues can be
grafted to a Vh5 framework encoded by IGHV5-51*01, followed
by about 11-13 residues, for example 12 residues,
constituting HCDR3 and the FR4 sequence encoded by IGHJL.

20 The 11-13 residues span between the end of the FR3 region
(“CAR"”) and the start of the FR4 region (WGQ for most JH
regions) and include 4 defined paratope residues from mAb
15EVQ Vh. Sequences from other Vh5 genes can also be used,
and the FR4 sequences of other Jh genes can be substituted in

25 place of IGJH1. 1In another example, the mAb 12QVQ/QSV light
chain paratope residues can be grafted to a VA3 framework
encoded by IGLV3-1*01 that is joined directly to the J region
sequence encoded by IGJL2. Sequences of other VA3 and Ji
genes can also be used. The length of LCDR3 is maintained at

30 about 9-11 residues, for example 10 residues. These about 9-
11 residues span between the end of the FR3 region (“YYC” for
most V lambda scaffolds) and the start of the FR4 region
(“"FGG” for most JL regions) and include 3 defined paratope
residues from mAb 12QVQ/QSV. The mAb 12QVQ/QSV heavy chain

35 paratope residues can be grafted to a Vh6 framework encoded
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by IGHV6-1*01, followed by about 9-11 residues, for example
10 residues, constituting HCDR3, and the FR4 sequence encoded
by IGJH1. The about 9-11 residues span between the end of
the FR3 region (“CAR”) and the start of the FR4 region (WGQ

5 for most JH regions) and include 4 defined paratope residues
from mAb 12QVQ/QSV Vh. The FR4 sequences of other Jh genes
can be substituted in place of IGHJ1. The binding to TLR3
and biological activity of the resulting antibody can be
evaluated using standard methods. Alignments of the mAb

10 15EVQ and the mAb 12QVQ/QSV light chain variable regions and
heavy chain variable regions with the exemplary Vkl, Vh5, VA3,
Vvh6, Jk, JA or Jh genes are shown in Figures 32 - 35. The
paratope-grafted engineered antibodies can further be
modified by substitutions of the Vernier Zone residues or the

15 Affinity Determining Residues to improve antibody properties,
for example affinity, as described above. As long as the
paratope-grafted antibody retains binding to TLR3, the
framework amino acid sequence in the paratope-grafted
antibody may be 70%, 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98%,

20 or 99% identical to the the mAb 15EVQ or 12QVQ/QSV framework
sequences.

Sequences from the antigen-binding sites can be grafted
in addition to the paratope residues using standard methods.
For example, a complete HCDR3 or LCDR3 may be grafted.

25 Another aspect of the invention is an isolated antibody
or fragment thereof reactive with TLR3 that competes for TLR3
binding with a monoclonal antibody, wherein the monoclonal
antibody comprises the amino acid sequences of certain heavy
chain complementarity determining regions (CDRs) 1, 2 and 3,

30 the amino acid sequences of certain light chain CDRs 1, 2 and
3, the amino acid sequences of certain heavy chain variable
regions (VH) or the amino acid sequence of certain light
chain variable regions (VL). Examplary monoclonal antibodies
of the invention are an isolated antibody comprising a heavy

35 chain variable region having an amino acid sequence shown in

SEQ ID NO: 216 and a light chain variable region amino acid
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sequence shown in SEQ ID NO: 41, and an antibody comprising a
heavy chain variable region having an amino acid sequence
shown in SEQ ID NO: 214 and a light chain variable region
amino acid sequence shown in SEQ ID NO: 211.

5 Competition between binding to TLR3 can be assayed in
vitro using well known methods. For example, binding of MSD
Sulfo-Tag™ NHS-ester —-labeled antibody to TLR3 in the
presence of an unlableled antibody can be assessed by ELISA.
Exemplary antibodies of the invention are mAb 12, mAb 15 and

10 mAb cl1811 (see Table 3a). Previously described anti-TLR3
antibodies cl068 and its derivatives (described in PCT Publ.
No. WO06/060513A2), TLR3.7 (eBiosciences, cat no 14-9039) and
Imgenex IMG-315A (Imgenex IMG-315A; generated against human
TLR3 amino acids amino acids 55-70, VLNLTHNQLRRLPAAN) do not

15 compete with binding to TLR3 with mAbs 12, 15 or ¢l1811 as
shown in Example 5.

Another aspect of the invention is an isolated antibody
reactive with TLR3, wherein the antibody has at least one of
the following properties:

20 a. binds to human TLR3 with a Kd of <10 nM;
b. reduces human TLR3 biological activity in an in vitro
poly(I:C) NF-kB reporter gene assay >50% at 1 ug/ml;
c. inhibits >60% of IL-6 or CXCL5/IP-10 production from
BEAS-2B cells stimulated with <100 ng/ml poly(I:C) at 10
25 pg/ml;
d. inhibits >50% of IL-6 or CXCL5/IP-10 production from

BEAS-2B cells stimulated with <100 ng/ml poly(I:C) at

0.4 ug/ml;

e. inhibits >50% of IL-6 production from NHBE cells
30 stimulated with 62.5 ng/ml poly(I:C) at 5 pg/ml;
f. inhibits >50% of IL-6 production from NHBE cells

stimulated with 62.5 ng/ml poly(I:C)at 1 pg/ml;
g. inhibits >20% of poly(I:C)-induced IFN-y, IL-6 or IL-12

production by PBMC cells at 1 ug/ml.
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enbodi nents, the invention provides an isolated antibody or fragnment
reactive with TLR3 conprising both a heavy chain variable region and a

| i ght chain variable region having am no acid sequences at |east 95%
identical to the vafivabhemegby@nrng achhsequencasisfownahnilabl e 3a.
10l n anot her aspect, the invention provides an isolated antibody having
certain heavy chalf=antiF THYREPTHA NIA RESAEI"d teetfidnceS H¥<™Shditn i n Tabl e
3b. Anat.hethias pecdyneholdifisi nvENbl 6o diSal Sedat-edy pel ypucl eot i des
encodi ng any of the antibodies of the invention or their conplenent.
Certain exenpl ar y'poidyntict eoEPUES aP e dir§eF HSEd  herdi n? HdWever, other 5
pol ynucl epti des whi ch, given the degeneracy of the genetic code or codon

pr ef erences &Quﬂxgi¥§g?%é9£§§§!°n system encode the antibody antagonists

of the inven in the scope of the invention. 10Tabl e 2b.
mM\b CDR definiti oRLH3CBRlagonists of the invention, for example TLR3

antibody antagonists, can be used to modulate the immune
system. While not wishing to be bound by any particular

10 theory, the antagonists of the invention may modulate the
immune system by preventing or reducing ligand binding to
TLR3, dimerization of TLR3, TLR3 internalization or TLR3
trafficking. The methods of the invention may be used to
treat an animal patient belonging to any classification.

15 Examples of such animals include mammals such as humans,
rodents, dogs, cats and farm animals. For example, the
antibodies of the invention are useful in antagonizing TLR3
activity, in the treatment of inflammation, inflammatory and
metabolic diseases and are also useful in the preparation of

20 a medicament for such treatment wherein the medicament is
prepared for administration in dosages defined herein.

Generally, inflammatory conditions, infection-associated
conditions or immune-mediated inflammatory disorders that may
be prevented or treated by administration of the TLR3

25 antibody antagonists of the invention include those mediated
by cytokines or chemokines and those conditions which result
wholly or partially from activation of TLR3 or signaling
through the TLR3 pathway. Examples of such inflammatory
conditions include sepsis-associated conditions, inflammatory

30 bowel diseases, autoimmune disorders, inflammatory disorders
and infection-associated conditions. It is also thought that
cancers, cardiovascular and metabolic conditions, neurologic
and fibrotic conditions can be prevented or treated by
administration of the TLR3 antibody antagonists of the

35 invention. Inflammation may affect a tissue or be systemic.

Exemplary affected tissues are the respiratory tract, lung,
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the gastrointestinal tract, small intestine, large intestine,
colon, rectum, the cardiovascular system, cardiac tissue,
blood vessels, joint, bone and synovial tissue, cartilage,
epithelium, endothelium, hepatic or adipose tissue.

5 Exemplary systemic inflammatory conditions are cytokine storm
or hypercytokinemia, systemic inflammatory response syndrome
(SIRS), graft versus host disease (GVHD), acute respiratory
distress syndrome (ARDS), severe acute respiratory distress
syndrome (SARS), catastrophic anti-phospholipid syndrome,

10 severe viral infections, influenza, pneumonia, shock, or
sepsis.

Inflammation is a protective response by an organism to
fend off an invading agent. Inflammation is a cascading
event that involves many cellular and humoral mediators. On

15 one hand, suppression of inflammatory responses can leave a
host immunocompromised; hovewer, if left unchecked,
inflammation can lead to serious complications including
chronic inflammatory diseases (e.g. asthma, psoriasis,
arthritis, rheumatoid arthritis, multiple sclerosis,

20 inflammatory bowel disease and the like), septic shock and
multiple organ failure. Importantly, these diverse disease
states share common inflammatory mediators, such as
cytokines, chemokines, inflammatory cells and other mediators
secreted by these cells.

25 TLR3 activation by its ligands poly(I:C), dsRNA or
endogenous mRNA leads to activation of signaling pathways
resulting in synthesis and secretion of pro-inflammatory
cytokines, activation and recruitment of inflammatory cells,
such as macrophages, granulocytes, neutrophils and

30 eosinophils, cell death, and tissue destruction. TLR3
induces secretion of IL-6, IL-8, IL-12, TNF-o, MIP-1,
CXCL5/IP-10 and RANTES, and other pro-inflammatory cytokines
and chemokines implicated in immune cell recruitment and
activation, thus contributing to tissue destruction in

35 autoimmune and other inflammatory diseases. TLR3 ligand

endogenous mRNA 1s released from necrotic cells during
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inflammation, and may result in a positive feedback loop to
activate TLR3 and perpetuate inflammation and further tissue
damage. TLR3 antagonists, such as TLR3 antibody antagonists,
may normalize cytokine secretion, reduce recruitment of

5 inflammatory cells, and reduce tissue damage and cell death.
Therefore, TLR3 antagonists have therapeutic potential to
treat inflammation and a spectrum of inflammatory conditions.

One example of an inflammatory condition is sepsis-

associated condition that may include systemic inflammatory

10 response syndrome (SIRS), septic shock or multiple organ
dysfunction syndrome (MODS). dsRNA released by viral,
bacterial, fungal, or parasitic infection and by necrotic
cells can contribute to the onset of sepsis. While not
wishing to be bound by an particular theory, it is believed

15 that treatment with TLR3 antagonists can provide a
therapeutic benefit by extending survival times in patients
suffering from sepsis-associated inflammatory conditions or
prevent a local inflammatory event (e.g., in the lung) from
spreading to become a systemic condition, by potentiating

20 innate antimicrobial activity, by demonstrating synergistic
activity when combined with antimicrobial agents, by
minimizing the local inflammatory state contributing to the
pathology, or any combination of the foregoing. Such
intervention may be sufficient to permit additional treatment

25 (e.g., treatment of underlying infection or reduction of
cytokine levels) necessary to ensure patient survival.
Sepsis can be modeled in animals, such as mice, by the
adminstration of D-galactosamine and poly(I:C). In such
models, D-galactosamine is a hepatotoxin which functions as a

30 sepsis sensitizer and poly(I:C) is a sepsis-inducing molecule
that mimics dsRNA and activates TLR3. TLR3 antagonist
treatment may increase animal survival rates in a murine
model of sepsis, and thus TLR3 antagonists may be useful in
the treatment of sepsis.

35 Gastrointestinal inflammation is inflammation of a

mucosal layer of the gastrointestinal tract, and encompasses
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acute and chronic inflammatory conditions. Acute
inflammation is generally characterized by a short time of
onset and infiltration or influx of neutrophils. Chronic
inflammation is generally characterized by a relatively
longer period of onset and infiltration or influx of
mononuclear cells. Mucosal layer may be mucosa of the bowel
(including the small intestine and large intestine), rectum,
stomach (gastric) lining, or oral cavity. Exemplary chronic
gastrointestinal inflammatory conditions are inflammatory
bowel disease (IBD), colitis induced by environmental insults
(e.g., gastrointestinal inflammation (e.g., colitis) caused
by or associated with (e.g., as a side effect) a therapeutic
regimen, such as administration of chemotherapy, radiation
therapy, and the like), infections colitis, ischemic colitis,
collagenous or lymphocytic colitis, necrotizing
enterocolitis, colitis in conditions such as chronic
granulomatous disease or celiac disease, food allergies,
gastritis, infectious gastritis or enterocolitis (e.g.,
Helicobacter pylori-infected chronic active gastritis) and
other forms of gastrointestinal inflammation caused by an
infectious agent.

Inflammatory bowel disease (IBD) includes a group of
chronic inflammatory disorders of generally unknown etiology,
e.qg., ulcerative colitis (UC) and Crohn's disease (CD).
Clinical and experimental evidence suggest that the
pathogenesis of IBD is multifactorial involving
susceptibility genes and environmental factors. In
inflammatory bowel diesase, the tissue damage results from an
inappropriate or exaggerated immune response to antigens of
the gut microflora. Several animal models for inflammatory
bowel diseases exist. Some of the most widely used models
are the 2,4, 6-trinitrobenesulfonic acid/ethanol (TNBS) -
induced colitis model or the oxazalone model, which induce
chronic inflammation and ulceration in the colon (Neurath et
al., Intern. Rev. Immunol 19:51-62, 2000). Another model

uses dextran sulfate sodium (DSS), which induces an acute
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colitis manifested by bloody diarrhea, weight loss,
shortening of the colon and mucosal ulceration with
neutrophil infiltration. DSS-induced colitis is
characterized histologically by infiltration of inflammatory
cells into the lamina propria, with lymphoid hyperplasia,
focal crypt damage, and epithelial ulceration (Hendrickson et
al., Clinical Microbiology Reviews 15:79-94, 2002). Another
model involves the adoptive transfer of naive CD45RB"9" CD4 T
cells to RAG or SCID mice. 1In this model, donor naive T
cells attack the recipient gut causing chronic bowel
inflammation and symptoms similar to human inflammatory bowel
diseases (Read and Powrie, Curr. Protoc. Immunol. Chapter 15
unit 15.13, 2001). The administration of antagonists of the
present invention in any of these models can be used to
evaluate the potential efficacy of those antagonists to
ameliorate symptoms and alter the course of diseases
associated with inflammation in the gut, such as inflammatory
bowel disease. Several treatment options for IBD are
available, for example anti-TNF-a antibody therapies have
been used for a decade to treat Crohn’s disease (Van Assche
et al., Eur. J. Pharmacol. Epub Oct 2009). However, a
significant percentage of patients are refractory to the
current treatments (Hanauer et al., Lancet 359:1541-1549,
2002; Hanauer et al., Gastroenterology 130:323-333, 2006),
and thus new therapies targeting refractory patient
populations are needed.

Another example of an inflammatory condition is an
inflammatory pulmonary condition. Exemplary inflammatory
pulmonary conditions include infection-induced pulmonary
conditions including those associated with viral, bacterial,
fungal, parasite or prion infections; allergen-induced
pulmonary conditions; pollutant-induced pulmonary conditions
such as asbestosis, silicosis, or berylliosis; gastric
aspiration-induced pulmonary conditions, immune
dysregulation, inflammatory conditions with genetic

predisposition such as as cystic fibrosis, and physical
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trauma-induced pulmonary conditions, such as ventilator
injury. These inflammatory conditions also include asthma,
emphysema, bronchitis, chronic obstructive pulmonary disease
(COPD), sarcoidosis, histiocytosis, lymphangiomyomatosis,
acute lung injury, acute respiratory distress syndrome,
chronic lung disease, bronchopulmonary dysplasia, community-
acquired pneumonia, nosocomial pneumonia, ventilator -
associated pneumonia, sepsis, viral pneumonia, influenza
infection, parainfluenza infection, rotavirus infection,
human metapneumovirus infection, respiratory syncitial virus
infection and aspergillus or other fungal infections.
Exemplary infection-associated inflammatory diseases may
include viral or bacterial pneumonia, including severe
pneumonia, cystic fibrosis, bronchitis, airway exacerbations
and acute respiratory distress syndrome (ARDS). Such
infection-associated conditions may involve multiple
infections such as a primary viral infection and a secondary
bacterial infection.

Asthma is an inflammatory disease of the lung that is
characterized by airway hyperresponsiveness (“AHR"”),
bronchoconstriction, wheezing, eosinophilic or neutrophilic
inflammation, mucus hypersecretion, subepithelial fibrosis,
and elevated IgE levels. Patients with asthma experience
“exacerbations”, a worsening of symptoms, most commonly due
to microbial infections of the respiratory tract (e.g.
rhinovirus, influenza wvirus, Haemophilus influenza, etc.).
Asthmatic attacks can be triggered by environmental factors
(e.g. ascarids, insects, animals (e.g., cats, dogs, rabbits,
mice, rats, hamsters, guinea pigs and birds), fungi, air
pollutants (e.g., tobacco smoke), irritant gases, fumes,
vapors, aerosols, chemicals, pollen, exercise, or cold air.
Apart from asthma, several chronic inflammatory diseases
affecting the lung are characterized by neutrophil
infiltration to the airways, for example chronic obstructive
pulmonary disease (COPD), bacterial pneumonia and cystic

fibrosis (Linden et al., Eur. Respir. J. 15:973-977, 2000;
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Rahman et al., Clin. Immunol. 115:268-276, 2005), and
diseases such as COPD, allergic rhinitis, and cystic fibrosis
are characterized by airway hyperresponsiveness (Fahy and
O’Byrne, Am. J. Respir. Crit. Care Med. 163:822-823, 2001).

5 Commonly used animal models for asthma and airway
inflammation include the ovalbumin challenge model and
methacholine sensitization models (Hessel et al., Eur. J.
Pharmacol. 293:401-412, 1995). 1Inhibition of cytokine and
chemokine production from cultured human bronchial epithelial

10 cells, bronchial fibroblasts or airway smooth muscle cells
can also be used as in vitro models. The administration of
antagonists of the present invention to any of these models
can be used to evaluate the use of those antagonists to
ameliorate symptoms and alter the course of asthma, airway

15 inflammation, COPD and the like.

Other inflammatory conditions and neuropathies, which
may be prevented or treated by the methods of the invention
are those caused by autoimmune diseases. These conditions
and neuropathies include multiple sclerosis, systemic lupus

20 erythematous, and neurodegenerative and central nervous
system (CNS) disorders including Alzheimer’s disease,
Parkinson’s disease, Huntington’s disease, bipolar disorder
and Amyotrophic Lateral Sclerosis (ALS), liver diseases
including primary biliary cirrhosis, primary sclerosing

25 cholangitis, non-alcoholic fatty liver
disease/steatohepatitis, fibrosis, hepatitis C virus (HCV)
and hepatitis B wvirus (HBV), diabetes and insulin resistance,
cardiovascular disorders including atherosclerosis, cerebral
hemorrhage, stroke and myocardial infarction, arthritis,

30 rheumatoid arthritis, psoriatic arthritis and juvenile
rheumatoid arthritis (JRA), osteoporosis, osteoarthritis,
pancreatitis, fibrosis, encephalitis, psoriasis, Giant cell
arteritis, ankylosing spondolytis, autoimmune hepatitis,
human immunodeficiency wvirus (HIV), inflammatory skin

35 conditions, transplant, cancer, allergies, endocrine

diseases, wound repair, other autoimmune disorders, airway
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hyperresponsiveness and cell, virus, or prion-mediated
infections or disorders.

Arthritis, including ostecarthritis, rheumatoid
arthritis, arthritic joints as a result of injury, and the

5 like, are common inflammatory conditions which would benefit
from the therapeutic use of anti-inflammatory proteins, such
as the antagonists of the present invention. For example,
rheumatoid arthritis (RA) is a systemic disease that affects
the entire body and is one of the most common forms of

10 arthritis. Since rheumatoid arthritis results in tissue
damage, TLR3 ligands could be present at the site of the
inflammation. Activation of TLR3 signaling may perpetuate
inflammation and further tissue damage in the inflamed joint.
Several animal models for rheumatoid arthritis are known in

15 the art. For example, in the collagen-induced arthritis
(CIA) model, mice develop chronic inflammatory arthritis that
closely resembles human rheumatoid arthritis. Administration
of the TLR3 antagonists of the present invention to the CIA
model mice can be used to evaluate the use of these

20 antagonists to ameliorate symptoms and alter the course of
diseases.

Diabetes mellitus, diabetes, refers to a disease process
derived from multiple causative factors and characterized by
hyperglycemia (LeRoith et al., (eds.), Diabetes Mellitus,

25 Lippincott-Raven Publishers, Philadelphia, Pa. U.S.A. 1996),
and all references cited therein. Uncontrolled hyperglycemia
is associated with increased and premature mortality due to
an increased risk for microvascular and macrovascular
diseases, including nephropathy, neuropathy, retinopathy,

30 hypertension, cerebrovascular disease and coronary heart
disease. Therefore, control of glucose homeostasis is a
critically important approach for the treatment of diabetes.

Underlying defects lead to a classification of diabetes
into two major groups: type I diabetes (insulin dependent

35 diabetes mellitus, IDDM), which arises when patients lack

insulin-producing beta-cells in their pancreatic glands, and
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type 2 diabetes (non-insulin dependent diabetes mellitus,
NIDDM), which occurs in patients with an impaired beta-cell
insulin secretion and/or resistance to insulin action.
Type 2 diabetes 1is characterized by insulin resistance
5 accompanied by relative, rather than absolute, insulin
deficiency. In insulin resistant individuals, the body
secretes abnormally high amounts of insulin to compensate for
this defect. When inadequate amounts of insulin are present
to compensate for insulin resistance and adequately control

10 glucose, a state of impaired glucose tolerance develops. In
a significant number of individuals, insulin secretion
declines further and the plasma glucose level rises,
resulting in the clinical state of diabetes. Adipocity-
associated inflammation has been stronly implicated in the

15 development of insulin resistance, type 2 diabetes,
dyslipidemia and cardiovascular disease. Obese adipose
recruits and retains macrophages and can produce excessive
pro-inflammatory cytokines including TNF-a and IL-6, free
fatty acids and adipokines, which can interfere with insulin

20 signaling and induce insulin resistance. TLR3 activation on
macrophages may contribute to the pro-inflammatory status of
the adipose. Several animal modes of insulin resistance are
known. For example, in a diet-induced obesity model (DIO)
animals develop hyperglycemia and insulin resistance

25 accompanied by weight gain. Administration of TLR3
antagonists of the present invention to the DIO model can be
used to evaluate the use of the antagonists to ameliorate
complications associated with type 2 diabetes and alter the
course of the disease.

30 Exemplary cancers may include at least one malignant
disease in a cell, tissue, organ, animal or patient,
including, but not limited to leukemia, acute leukemia, acute
lymphoblastic leukemia (ALL), B-cell or T-cell ALL, acute
myeloid leukemia (AML), chronic myelocytic leukemia (CML),

35 chronic lymphocytic leukemia (CLL), hairy cell leukemia,

myelodyplastic syndrome (MDS), a lymphoma, Hodgkin's disease,
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a malignant lymphoma, non-Hodgkin’s lymphoma, Burkitt’s
lymphoma, multiple myeloma, Kaposi's sarcoma, colorectal
carcinoma, pancreatic carcinoma, renal cell carcinoma, breast
cancer, nasopharyngeal carcinoma, malignant histiocytosis,
paraneoplastic syndrome/hypercalcemia of malignancy, solid
tumors, adenocarcinomas, squamous cell carcinomas, sarcomas,
malignant melanoma, particularly metastatic melanoma,
hemangioma, metastatic disease, cancer related bone
resorption and cancer related bone pain.

Exemplary cardiovascular diseases may include
cardiovascular disease in a cell, tissue, organ, animal, or
patient, including, but not limited to, cardiac stun
syndrome, myocardial infarction, congestive heart failure,
stroke, ischemic stroke, hemorrhage, arteriosclerosis,
atherosclerosis, restenosis, diabetic atherosclerotic
disease, hypertension, arterial hypertension, renovascular
hypertension, syncope, shock, syphilis of the cardiovascular
system, heart failure, cor pulmonale, primary pulmonary
hypertension, cardiac arrhythmias, atrial ectopic beats,
atrial flutter, atrial fibrillation (sustained or
paroxysmal), post perfusion syndrome, cardiopulmonary bypass
inflammation response, chaotic or multifocal atrial
tachycardia, regular narrow QRS tachycardia, specific
arrhythmias, ventricular fibrillation, His bundle
arrhythmias, atrioventricular block, bundle branch block,
myocardial ischemic disorders, coronary artery disease,
angina pectoris, myocardial infarction, cardiomyopathy,
dilated congestive cardiomyopathy, restrictive
cardiomyopathy, valvular heart diseases, endocarditis,
pericardial disease, cardiac tumors, aordic and peripheral
aneurysms, aortic dissection, inflammation of the aorta,
occulsion of the abdominal aorta and its branches, peripheral
vascular disorders, occulsive arterial disorders, peripheral
atherosclerotic disease, thromboangitis obliterans,
functional peripheral arterial disorders, Raynaud’s

phenomenon and disease, acrocyanosis, erythromelalgia, wvenous
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5Exenpl ary anti body antagonists may be anti bodies of the 1gG 1gD, 1gG [gA
or IgMisotypes. Additionally, such antibody antagonists can be

post -t rarsbDabioonaiiBy nodi fi ed by processes such as gl yc®esysol0032964

i sonerization, deglycosylation or non-naturally occurring coval ent 10

nodi fication such as the addition of polyethylene glycol (PEG noieties
(pegylation) and lipidation. Such nodifications may occur in vivo or in
vitro. For exasples,thdocantihodbesiOf vhhe-dsaveatdsonacadribeeganj ugated to

pol yet hyl ene gl ycol ated) .to jnprove t har macoki.netic
e o7 1 o, - CofEasT of Bk BE e at I B Ty P L AP TRS TEHBGR T8t hose
skilled in thejant. pGonjougat $yorirofe taher apeuiie-apeirbodices imiudy. PEG has been

shown to enhance Mp“@?&%ﬂ@&&gﬁc‘é@'&%e@gés iAterfering, M. Lhdynction.
(Deckert et al., Int Cancer 87:382-390, 2000; Knight et 20al.

Pl at el et s5159489%418" az@@Al L'd6rbe etorar, aopFekiteP21B f06- 119, 2001; Yang
et al., Prot ehaldingg, 16:t76dt A0t 2003) nedidtakgedratdve shesddgavy chain

Li ght chain I.D SE D.NO . 14 .10 1555 1216151130156152
151 156 15 37195 156- 1570 13 86 15, 5 194 ha 15 6 195 150

demyelinating diseases, such as multiple sclerosis and acute

transverse myelitis; extrapyramidal and cerebellar disorders

10 such as lesions of the corticospinal system; disorders of the
basal ganglia or cerebellar disorders; hyperkinetic movement
disorders such as Huntington's Chorea and senile chorea;
drug-induced movement disorders, such as those induced by
drugs which block CNS dopamine receptors; hypokinetic

15 movement disorders, such as Parkinson's disease; Progressive
supranucleo Palsy; structural lesions of the cerebellum;
spinocerebellar degenerations, such as spinal ataxia,
Friedreich's ataxia, cerebellar cortical degenerations,
multiple systems degenerations (Mencel, Dejerine-Thomas, Shi-

20 Drager, and Machado-Joseph); systemic disorders (Refsum's
disease, abetalipoprotemia, ataxia, telangiectasia, and
mitochondrial multisystem disorder); demyelinating core
disorders, such as multiple sclerosis, acute transverse
myelitis; and disorders of the motor unit such as neurogenic

25 muscular atrophies (anterior horn cell degeneration, such as
amyotrophic lateral sclerosis, infantile spinal muscular
atrophy and juvenile spinal muscular atrophy); Alzheimer's
disease; Down's Syndrome in middle age; Diffuse Lewy body
disease; Senile Dementia of Lewy body type; Wernicke-

30 Korsakoff syndrome; chronic alcoholism; Creutzfeldt-Jakob
disease; Subacute sclerosing panencephalitis, Hallerrorden-
Spatz disease and Dementia pugilistica.

Exemplary fibrotic conditions may include liver fibrosis
(including but not limited to alcohol-induced cirrhosis,
35 viral-induced cirrhosis, autoimmune-induced hepatitis); lung

fibrosis (including but not limited to scleroderma,
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Phar macokwoebioci2pridperti es of the anti bodi es of the i nveariusaoiomsdsds al so be
enhanced t hrough Fc nodifications by 10techni ques known to those skilled in
the art. For exanple, 1gX4 isotype heavy chains contain a Cys-Pro-Ser-Cys
(CPSC) notif in the hinge region capable of formng either inter- or
intra-heavy chadgntdisWfindabpRtsrodise; , kideyt MhrOyss I @skdu@s ¢ n the CPSC
notif may disulfi ct'i:elbo,ntddV\/ith he corres ,onditn% 15h(¥s, residues in the

ot her heavy %H%inno (FAtErY of IHE WS "y s &SI duds P/t a gi ven CPSC noti f
may di sul fi delbondlar tdeheachi=ot hepuy inpphaltis)t degmbel fidvedis hat in vivo

i somer ase en%!H&%d%? 1GAPabL & :qf c convetting ot er nhgavy ghal nhonds of
| gHA nol ecules to i nira-heavy chain bonds and vice versa (Aal berse and

Schuur man? | Afitisl 6697 "£0S: 9RXFS) 2002) T RICET ai iy ot ShivEateHe ‘heavy: | i ght

chain (H L) pabfsna;nitfesendgGoapdecubes MbkbtintbBedieavy chain bonds in

the hi nge resulting from surgical procedures. In such a method, the

fibrosis can be organ specific fibrosis or systemic fibrosis.

The organ specific fibrosis can be associated with at least

10 one of lung fibrosis, liver fibrosis, kidney fibrosis, heart
fibrosis, wvascular fibrosis, skin fibrosis, eye fibrosis,
bone marrow fibrosis or other fibrosis. The lung fibrosis
can be associated with at least one of idiopathic pulmonary
fibrosis, drug induced pulmonary fibrosis, asthma,

15 sarcoidosis or chronic obstructive pulmonary disease. The
liver fibrosis can be associated with at least one of
cirrhosis, schistomasomiasis or cholangitis. The cirrhosis
can be selected from alcoholic cirrhosis, post-hepatitis C
cirrhosis, primary biliary cirrhosis. The cholangitis is

20 sclerosing cholangitis. The kidney fibrosis can be
associated with diabetic nephropathy or lupus
glomeruloschelerosis. The heart fibrosis can be associated
with myocardial infarction. The vascular fibrosis can be
associated with postangioplasty arterial restenosis or

25 atherosclerosis. The skin fibrosis can be associated with
burn scarring, hypertrophic scarring, keloid, or nephrogenic
fibrosing dermatopathy. The eye fibrosis can be associated
with retro-orbital fibrosis, postcataract surgery or
proliferative vitreoretinopathy. The bone marrow fibrosis

30 can be associated with idiopathic myelofibrosis or drug
induced myelofibrosis. The other fibrosis can be selected
from Peyronie’s disease, Dupuytren’s contracture or
dermatomyositis. The systemic fibrosis can be systemic
sclerosis or graft versus host disease.

35
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5 region are not covalently associated with each other, they may dissociate
into H' L nononers that then reassociate with H L nononers derived from

ot her | g&¥ormiogicaiies form ng bispecific, heterodineric PgEUSabME295€S. I n a
bi specific 1gG anti body the two Fabs of the antibody nolecule differ in

10t he epitopes that they bind. Substituting the Ser residue in the hinge
region CPSC notif of 1g&4 with Pro results in "l1gGl-1ike behavior," /.e.,

t he nol ecul es.dﬁmﬂﬁtsaeabinePﬂiﬁlﬂcfehdﬂ:aboodﬁpd&etw heavy chai ns and
therefore, are not suy tl exchan th other 1 g&4 nol ecul es.
In 15 one enbodi néhrﬁ % gapﬁhlf %aolgl eg%% Cttlh% u%htlogntcvxfﬁgegtbrrpri se an | g4
Fc domain w Ehf@:tﬁvEOer tivat atdagment ctrher@%S@lmmtqff coffdhiec ibogathegn of the
CPSC moti f i g tyRicabl Vo ound at i+ esi due,228.0f. a matlre beavy chain but
can change depending on CDR | engt hs.” 20Further, sites can be renoved that
af fect bi Adi R T0"Fe ! eCEPpE BT t6EMEIERan Fan @%ﬁﬁl§aPV§géo?%¥%ﬁfor in the
anti bodi es ofnt heyehBvetdd ani1 ker eef@aﬁp{z@ lnt hae FtCrel’aEﬁ@rﬂi @k bi ndi ng regions

i nvol ved in ADeC;]C(:%n % V|t1){n§ft mma%or 1 (é inth ant!agt |aesC oofh t,he

i nvention. FO&F exanpl e, tion of 25 §4ﬂi u235°in the hinhgé region of
IgGl to L234A/Lt9258§§A vicPhe2385/cloe uPB6 Ownrmmahpr@@rtb@m ofn g4 to

P235A/ L236A fLpdizes feBabindicng; andneegdiicesct he1abildd tyiefy the
i mrunogl obulin to nedi ate conpl enent dependent cytotoxicity and ADCC. In

one enbod? nefitdetheSamt iFBokt e 0F 1t HESFhYSHL 'BTF'30 wil | conprise an 1 g&4 Fc
domain Wi th P235Af4 236A: mit, atm ont.roThssdyecadn opt 0fndihese: reasi dues
identified abgve . s i.cal t chai ut n. change

dependi ng onl% ﬁeh&%/rﬁal% etrﬁr)n ép&sgﬁtllh %:%s %\}ie%gm@%gﬁ? L236A mut ati ons
are anti bodi é@rth]ewlllﬁg Heaeyicharae aﬂmnnbe atitdrsEtpdeniees -skéwwn in 35SEQ I D

NGs: 218, 2181041R20crials) by tnbYldkihuaan, humantagdaptiedpohumani zed and
afflnlty mat ured anti body nol ecul es or antibody fragnments are wthin the

scope of ?heCPhVé}ﬁtrF‘Bhona§fa?eevefrﬁél%ar?tﬁff)t elsﬁghaﬁf&t(? 7 meFi e9pridfei ns.

Ant i body af f dns¢aset onareds ramcanti gereveayed beeisgppoved ibyoratd,onal desi gn
or random af {,0i S TREW BLLOMALS] e LI £ @owlm;ngogéat%gcms random or
directed nutagenesi s, or enploying phage displa I braries. For exanple,
subst it uti on§teemn BetprEd&neEn tbh{et%rsﬁﬂlé%e%@ﬁél?%l difes ArRaseeeEy resi de
in thg rrane\e/]?][ﬂfe reﬂgl@;édoﬁnt@het Eeg&ﬂat%ﬁ ivﬂiltLYal[&t @éﬁﬁ@d’ﬁOBg Baascdeuegl ADRs,
to nodu e affinity an ant.i bo 55; P Pu No.
10107 045900) 2ot o it B B e o RSB RAnBRI88; %1 i ¢y~ fat ur ed
ant i body nol ecolles b@rd@ltdeboajs)cotdarg;rmm shengdifmed 06 thwprove 15stability,
sel ectivity, pELOST1EREC! nw Lyon EEiDibY ,Clmg%%@lsc' ta QL. Qfier desirable
bi ol ogi cal or bi ophysi cal property are within the scope of the invention.
Stability of dahesdr?ﬁpb%)?x’céaﬁ?%ﬁltﬁ%n@é’ﬂ Byeea FRERATEE Bf T ¥e&c 878 ncl udi ng
(1) core packing Of vingi vic dataimadon@iens tédatsyatdct s their 20intrinsic
stabilit (2) protein/protein erface |nter ct S that have |rrpact upon
the HC a%%l LC pa|? ol ‘?%t% ur(la%alnCth LGSR OHn %ch%L?{g};ea FES duied"?Y(4)

H bondi ng nebm%lﬁeﬁtmldaﬁlrea’id’ eha;ﬂvgedmlrﬂe@rtdg@yltandt (lEﬁSSumfeace char ge
and pol ar resigue dhstn buts% apeng cak Nefo1ieph I as magdoé RteLr 2280! ecul ar
forces (Worn et al., J. Mdl. Biol., 305:989-1010, 2 Pot ent i al
structure deSPEMIFISF AP FEstues ReyPhesT &éﬁ?l?l@&rﬁ%%cu}b%}? ffhe crystal
structure of nbhencanttooaddy D]:Réb)teﬁﬂi)‘rﬁﬁulsﬁgnal’lﬁd@l i mgtusucaebbal n cases, and
the effect of fhe resi nt ty..C ested by 30
generati ng anahe\(/larlaggt :jplr%gil/%trll\%n ‘l"srpcﬁ %% %%gp!r)rur%/dast ?gans I|e1érj11 %%e identified
resi dues. Onevefkinhel9®is 0o qCﬁGVe@SéranﬂaH@él?S stfabitl tagdisiqralr ai se t he

t her mal tran%;é&ﬂegi dpoi nt (Trr) as neasured by differential scanning
calorinmetry (DSC), ener a rotein Tmis correlated with its
stability and 35 ?}Pﬁléllp _ISF 88?1?8185?531% £/ i T§TaRsEdht PhT 19Tt ¥t o unf ol di ng
and denat ur atbert iof sipd Ubiventiandméheedegy atatiore processes that depend on
the tendency ( Reme 13: 36- 46,
2000) . Agﬁunﬁlg%l\%)e %s}tl?%d|a§%£lhat\c3)e‘e oungtcorrel gfg?eg%lgge%m%@ﬁgtg e E%nkl ng of

t he physi cal °8tdlsisEi 89eT6F 67 Ak bt $0Rs LedshdrediAsPeparteall st ability by 5
DSC and physical stability nmeasured by other nethods (CGupta et al., AAPS
PharnSci . 5E8, 2003; Zhang et al., J. Pharm Sci. 93:3076-3089, 2004; Ma
et al., Int. J. Pharm, 140:155- 168, 1996; Bedu-Addo et al., Pharm Res.,
21:1353-1361, 2004; Remmele et al., Pharm Res., 15:200-208, 1997).

Formul ation 10 studi es suggest that a Fab Tm has inplication for long-term
physi cal stability of a corresponding mAb. Differences in amno acids in
either framework or within the antigen-binding sites could have significant
effects on the thermal stability of the Fab domain (Yasui, et al., FEBS
Lett. 353:143-146, 151994). The ant| body ant agonl sts of t he
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Anot her enbodi ment of the invention is a vector conprising at |east one
pol ynucl eotide of the invention. Such vectors nmay be plasmd vectors, viral
vect ors, weebwwR7fier bacul ovi rus expressi on, transposonPOadsA0We81964 S Or
any 35 other vector suitable for introduction of the polynucleotides of
the invention into a given organi smor genetic background by any neans.
Anot her enbodi nent of the invention is a host cell conprising any of the
pol ynucl eot i desiafstkheidmnvend., orﬂnsmréaﬁ,s iatpahyspucheot i de encoding a

pol ypepti de conprisin i mmunogl obul i avy chain, variabl e regi on having
P b o act At Bk S anon AR | NG Etog Orouianigst 189" 78 "5,
22, 24, 26, 28, 30he 32¢nB4f 86 38endihn 42y WE24HredPBd 426, 127, 128, 129,

159, 198, 20002020, 1640 20202130, 2141, 30,215, 01 216, Ok @R, imUROgi 0bul i n

i ght chain variable region having the am no aci d sequence shown in SEQ ID
NO 5, 7,29, t89,29F3F 4% an1yctirg, 19qreddgnt Jg appharpgeewficadlyy 35 37 39,
41, 122, 123ac&e&>7;ab189;ar2@&r 168: 209, aélﬁ,lezﬂ.l:aef@&sz%a Another embodi nent
of the |nvent| on |% excolstlecell 15,60 SCI ng, a rﬁ% gnuccl eotl de encoding a
pol ypepti de co?rprl Sing an i Artund gl obll T n"heaVvy thai'n Havi n ng the am no acid
sequence showAmpannSELE Id@mmstﬁ@ed 13®chm@rm1@®t1@33 vell34lei$5m 160, 204,

206, 208, 22Q. 1660, 168n 9f AR MRINGGI Obubindihghtnghabp having the
am no aC| d sequence shown in SEQ I D NO 155, 20156, 157, 158, 203, 205,

207, 165016750297, SR ho WGE%WGSOH&%/Y%EGEW&F%W'C Sl:‘%}lllasS bacteri al
cel I S, plant pegtdtsoor, atogheal ocel | sinebExemaliar yeeukasbyotane €ed | s may be of

mami § an, i DSect , 8yl ot other animlor ogh s, Bl Lan. sukaryot | ¢

cell's incl ude I nmortalized cel I [ines such as 2 omas or nyel oma cel |
| i nes such as$h&P2/s0l¢®resi eah S’F?pele():‘illﬁﬂw@e@éﬂﬁeétrﬁ@rpﬁ ATCQculRBRassas, VA,

CRL-1581), Ng&{&uro mQQIAee%ttiepﬂl%dG&} lcoQUd tues1 ( ECACG) nowsal 1 sbury,
Wlitshire, UK ECACC No. 85110503), FO (ATCC CRL-1646) and Ag653 (ATCC

CRL- 1580Y ° nuff fe 'déPF 1 ﬁsghnlﬁﬁeax&w ar VGABRH™S0 /S ona cel | line is
U266 (ATTC CRbwddsB+18f) ma@t hertausefilrmeeddtikbnies aicnepiudect hose derived from

Chinese Hamstgr, Qé%g_%ﬁb%f?% e% el Sci&bq&eést OS%MM&%@%&J&@Q&CS

val kersvill e, 4. Anot her e i nent of the
i nvention i scanchﬁtlﬁéél pfchass rﬁk?ﬁ@u%ngmfl%%?f@é&@t@wtﬁn th TLR3

conpri sing cdkiniiiingng hastkaahl, Ofubtrﬁ@atlﬂl\éeaﬁdi oldv13nthg egexed,i ng the
ant i body o Pr oduce maki n ‘h‘%} anti podi es and

Met f
puri fyi ng’t h&Rf ar gphﬁ/eﬁncl?%%tloﬁ ¢ thﬁr?gent “oflen Fnot et 8hbdtiHeht of the
i nvention i sphaindsebdorm €etrullichen tdaat vpnodudelsy an - ant ifbodylesk t he

i nvention. 5Anof her,.enpedi rﬁ?é!}aﬁ éé“%r' Qéf%ta!sQ”aHo%ta{‘o irgokatgdyanti body or
fragment thereof wherein the an ){1 inds toll-1ike receptor

3( TLR3) ani no2acid Fedd dies " Kats, alpéms LG L REFE, PEHEPleYmedMGG K467,
Y468, RA88, B48%5quAd8d,d0Kd49351uid volumes, viscosities, etc., according

25 to the particular mode of administration selected.

Thus, a pharmaceutical composition of the invention for
intramuscular injection could be prepared to contain 1 ml
sterile buffered water, and between about 1 ng to about 100
mg, e.g. about 50 ng to about 30 mg or more preferably, about

30 5 mg to about 25 mg, of a TLR3 antibody antagonist of the
invention. Similarly, a pharmaceutical composition of the
invention for intravenous infusion could be made up to
contain about 250 ml of sterile Ringer's solution, and about
1 mg to about 30 mg and preferably 5 mg to about 25 mg of an

35 antagonist of the invention. Actual methods for preparing

parenterally administrable compositions are well known and
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N515, N516, N517, H539, N541, S571, L595, and K619 of 10SEQ ID NO 2.

Anot her enbodinent is an isolated anti body or fragnent thereof, wherein the
ant i body worde/n2oi1B-1i ke receptor 3 (TLR3) am no acid r@esirases 083064 D116,
K117, Al 20, K139, N140, N141, V144, K145, T166, Ql67, V168, S188, E189,
D192, 15A195, and A219 of SEQ ID NO 2. Several well known

nmet hodol ogi es can be enpl oyed to determ ne the binding epitope of the

anfji bpgi els okrt hesepvent iiQrkhnor%OHe_ﬁé(ian%lﬁ,fdMQQarﬁph@,Sﬁﬁéﬁﬁh@lf%’g ng Ept h

I ndi vi dual c¢ onent s, are_known, | Il co proteln-protern ocKl ng can
be carried obt v HRHITT §° CaNBati DI® 5Ftedbsh TRUArAG GHmeery:

Hydr ogen- deutestiamm M/ D) exchange can be carried out wwth the antigen and
anti body conpl ex t0. nap:g&RG ORS-QR:LAe antigen that My, be bound by the
ant i body. Se%nent and poi nt nutagenesis of the antigen can be used to 25

| ocat e an?no ¥R s IFAPOTrantoer At iFBEERSBiItHBEThg” FotuitaPHe protei ns such
as TLR3, poi ptrrdragengsics aappi n@gid $eshiqpjuel had vabensidre b ndi ng site is
first localiz to_a reqgion on the protein uch as_by docki ng, segnent

mut agenests. 5f D BxERange R T he er el B SR D RAS0! nat vi o
conponent s apectkarewneng rngi ditcdnprotlenhprigeeion dockirsnpneantyidoearri ed out
to identify compatible-=Sitese@fiol g eraction. Co-crystal structure of

anti body-anti gen conpl ex can be used to identify residues contributing to

the epitdéPe and pAtardpes B5ARUtHEP EhdodPiett BFct e Aivéntion is an

i sol at ed ant kboghenae f4 agaentlibhefeabecivhier,ehontiieiantd kadyplsisnds TLR3
havi ng an am no aci d sequence shown in SEQID NO 2 with the heavy chain
vari abl e regi on Chot hia residues W83, F50, D52, D54, Y56, N58, P61, E95,
Y97, Y100, and D100b, and with t he Exaiplechain variable regi on Chothia

residues QR7, rdaddisN92ioh T3 pe@dvaiddd SPantIhQuMREVINERBhsPaRBE Ope and
the light charn paratogg Chothi a resi dues corresgond to. heavy chain

resi dues W83, F50T DESIPIEES YEA0 NBEIIBE2T1E08" Y, LVIG4Y and D106 of
SEQ I D NO 2i18ueamad)| tght pohee niispsaduesr{R7,(MY32osNO2AG,T93, L94, and S95 of
SEQ ID NO 4 ! er q%gQi t..of i tien,isan.islated

anti body or ?géﬁégﬁgghéfgo , mﬁggéf%dtﬁggkﬁgyﬁghfgb?% S %ﬁ%%%ﬁgving an

ami no aci d ségaEree s shvswiap Paseer | IyaNeet 2 Wt hf isde Theawpteddi n vari abl e
regi on Chot hiyand €skduesmN3da,c:402ssRo2br 2630 &bds Y53 ¥97mudB8, F99, and

Y100, and with_ the |jght 15chain variable regjon Chothia residues G29, S30,
Y31, Y32,90E5t6,LR%5(%}1T , %g ,IDaH8'[§ic)3?”tr‘hea ﬁé&%ﬁ}‘“@ﬁ i%OlB’é&%ﬁt &"and t he
i ght chai n paga&apeuChidkli lay riegpidileégedonatedpantintioyheavy chai n resi dues

N82, B4, R5G:alocklly Y60 ¥104,0P1083 ELOG, oand 107 0f SEQ 1D NO 214
and light chain residues 20&8, S29, Y30, Y31, E49, D50, Y90, D91, and D92
of SEQ | D NOPredirted extrargpldpradidhitibotiles chadihge cerdi n par at ope
resi dues thatrbimatILBI:eancihe pades Byeforicexappleengrafi eog ddie par at ope
resi dues gntoe @%%Btgbl%eggggﬂplg %aﬁgnbkkggntﬂga25§pgkneg %p scaf f ol ds
into ful F>antibodies ” &Xpressiig the fesulting anfi bodies, “and testing t he
anti bodi es fer Hiatdeng tsgsTLRI of {oribady efrhertntoncTLRB bi ol ogi cal
activity. Exepplary.scafbolidsangq amro A dssgaugnces,of, human anti body
vari abl e regi ons encoded by human gernline genes. 30 The scaffolds can be
sel ect ed bas&dt G ForPBXARPI T6VEFHIY Sedirehrc e Homdfbgyr o9 itdentity bet ween
t he par at operegsirddeguer@estanari cadntsStri dCtasr enth@S8TLRIREEDL Y bet ween t he
scaf fol d,gnd, an. exenpl ary antibody, such as mAb 15EVQ or mAb 12QVQ QBV.
Human antlboay germine genes are disclosed in,

The 62 candidates identified as huTLR3 ECD binders were

screened for neutralizing activity in a range of cell-based

assays relevant to identifying anti-inflammatory activity.

Using preliminary activity data (see Example 2 below), four
35 candidates (Fabs 16-19) defining families 16-19 were selected

from the 62 as parents for CDR maturation of heavy chain CDR2
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35for exanple, Tominson et al., J. M. Biol 227:776-798, and at the

I nternational |InmVvunoGeneTics (I M3T) database (http :// www ingt org).
Consensuswbunam2frianmewor k regi ons can al so be used, e.gPCTAS2068829%bed in
U S. Pat. No. 6,300,064. Selection of suitable scaffold can be done for
exanpl e according to nmethods described in PCT Publ. No. 5W210/045340.

Exenpl ary human germ i ne genes that can be used as scaffolds onto which the
par at ope resi d@@&)aéﬁdgﬁ@maﬂqaahecmm (gemnes . en@&d@a by heeMikh, V23, Vh5,

Vhe , JK, A an f r anewo e. ger regi.ons .used in
Uhei + T0ent | FPYEer n AP FR s 88T ot L FHr e A RS B e e e "o
15EVQ | i ght ehgg nnpéfRope $esitdukes: dantber)gnafdednt eaamvd frr anewor k
encoded by | GKV1- 3950, dhat 48 o) 01 Rd sdi L eckly: 4,0 nbhepr) nbegE AN Fequence
encoded by 1 GKJ1. Sequences from ot her VK1 genes can al so be used, and the
FR4 15 seéueﬁée@leoffobf Ferentegénedi €anshet $abst itfutedPiiepYace of | GKJ1.
The mAb 15EVQa1|‘TI@_1&M&£e§hﬁ:ia[f\dD@d’t&TsOpelﬂ')GSJEdé]&f‘deﬁaﬂhfé@ gsaft.ednd.0 a VhS
framewor k enc 2-51*01, IIo b t.11-1 e |dues for
exanpl e 12 regl ucetse)élzca(?r_?';é i TutRg We&d %ﬁe%%ﬁlsequgn[ce éhdoded by

| GHJ1. 20Theoflthk3 lielst dﬂmésh@acyamclb@wrv\eenlétbﬁe ergioof pirscPR3LY egrron (" CAR')

and the startrofnd he ERAineaions(WEf of st JHLegi ong) and include 4
defi ned par at ope residues from mib 15EVQ Vh. Sequences from ot her Vh5 genes

can al so'Be G8&Y IERY tive "EFRA "sEglETEEstof ol fet 1Th® genéslea Be
substituted uep@bBlipbagetatr|Biklveta Fans)t&terclemamabefultmeem@&m 12QvQ Qsv

| i ght chain e resid e graf ted_t ramewor k encoded
by | GLV3- 1*0%%% O%B C}Eal&sngﬁ (T%r ec j{SOi tt% }g)rre%Silérh Vseé:(ﬁu]gnce encoded by

| GJL2. Sequeﬁ@@sgfbf tb‘% h@rturﬁla“@nan@rmlgerfés tbanvaafllgbl%efeas@eﬁ fPhe | ength of

LCDR3 is mi lawicrs%@l@&te%ﬂa@wt@vg id- mesigduesinfol exampl endOiifggsi dues.
These about - 11 residues span bet ween the end of the FR3 re%l on ("YYC

for nost -V Iﬁ%ﬂh sCAT FEFA8Y S d°tHE St att "GPt HE'ERA PéGi b S F&G' for
nost JL regi ohs)reapdctinel ydenl3 ndefemedwpar atiopei deesidues fhom mAb

12QvQ QBV. The 2 LBV, he hn p t.qp can be
grafted to agvﬁ%r %n%vémg; gencog}é% ﬁ%gh?ci!\/ %Ecgll% ?h% %%Irggl about 9-11
resi dues, foFe@NTEFe? 0 Aestuds, aoAst fautfng HACDRBL lan O ¢ W@GFFM sequence
encoded by I@édzﬂencxbea@b@u@ Sr1inros dueso:span betweensddhenendsof the FR3

regi on R' the FR re ion (WXQ 5for nost JH regions)
g Pl dlie MM RedTismr aFoie heiEod TRORTRED F3GRTEEY Uh. The: ERa
sequences of hetdéweedhitgemésh canhbe %@bst’latsutted aminpl eeeniobl | GHJ1. The

bi nding to TLR3; apd bT}QJSOQk}?@'Qs@céénvéewué)ftefrmﬁmfse%&‘Mn 13 gﬂ%ﬁ‘égﬁ/ can be
eval uat ed usi ngl? standard net hods. Alignnents of and the
mib 12QVQ QSVATRGhEvRHAIUR VardSabPesEgFd s 2R %5991%H§Pha%ﬂepébl e regions
with the exemskame YKd,viVhb, fa‘v(&ﬁheé/hfi addi( 18A Ornela genegsafesshown in

Fi gures The parato r eered an di can further be
nodi f i ed:j%y $0bsHIEGE i OnS o%) C}% g?fer Ai e gafgnggrtgm d%esqL ?ghe%w Affinity
Det er mi ni ng Resdﬂdﬂ%SStJdi ienprovérantiapody Ir-opeér ttihés, pfapesexamyhe affinity,

as described.gboxeanAs/1l 989: @S theRacalope.graf %qeaéudotqody retains
binding to TLR3, the framework am no acid sequence _in the paratope-grafted

ant i body rnatyOBEmf‘G@?éjl 759 8D9° 859 SSOYG U5 96Y, 1979 <889 20 or 99%

i dentical tovbhhaadikeraflonlSEQmanal 2QvR BV vhr aarewobK Seqiences?9,
Sequences,fr n bi ndi ites. c be gr i dition to the
par at opegges?g] g‘erls&eﬁgl %%QEE%%& dggr%t%lﬁogéis %@? %xlarr%{jétacqlg g%%rlp ete HCDR3 or
LCDR3 may beagiaftcaden25Anbt Her hagpechaot ehéabhiveasion Nrseanrigsol at ed

anti body or t;eagﬂ%@tvéﬂ%egff&e@gml\@t@@m IbR312t hat, coppet es.f or TLR3
binding with a nonoclonal anti wher ei n_t he nonocl onal ant i body

conpri ses théh%Vi‘ﬁ i &Y &Ds%feﬁ&észjt?f EeTRSitn Y fieavy Teha hetbstenent ari ty
determ ni ng regicons (CORs)cdpdiZaaad 3¢ BOtHe aniarocacidasequences of
certain bioht,Chaln. (R »1n %(v@ags&%, 1hBS0 ATNNO, AfkflosEaueRGeS, Of certain
heavy chain vari abl e regions or e am no aci d sequence of certain

| i ght chai n waFi%bl &Rt dgiteARI (VLY B afpl Hip  hdieEr otrdrcantt F6di es of the
invention are an isolated anti body conprising a heavy 35 chain variable
regi on having an am no acid sequence shown in SEQ ID NO 216 and a |ight
chain variable region amno acid
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sequence shown in SEQ ID NO 41, and an anti body conprising a heavy chain
vari abl e region having an am no acid sequence shown in SEQ ID NO 214 and a
| i ght chawo 2osvi2atbiBe regi on am no acid sequence shown i RCBEQ201D0BI4 21 1.
5Conpetition between binding to TLR3 can be assayed in vitro using well
known met hods. For exanple, binding of MSD Sul fo- TagTm NHS- ester -1| abel ed
anti body to TLR3 in the presence of an unl abl el ed anti body can be assessed
b%mlilﬁl SA.8 Exenpd @rnyﬂbglmvjeIaOﬁl&ea%feéttdaﬁbLg&ﬁﬁt i:ganI@&BeoﬂAbl %elﬂmbblg and 068
1 c1811 ee Tabl e 10 escribed anti-TL anti bodies cl
and Tts deri VLT Veerr deTeP bad P n PEroBib) SCRG: L OB DSO8R FoTLRS. 7

(eBi osci ence$heuatpan@ntl4:09@6@)paand (dagenaxt BMSB15A (I ngenex | MG 315A;
generated agai nst human TLR3 am no acids am no acids 55-70,
VLNLTHNQLRRLPAAN) do not 15conpete with binding to TLR3 with mAbs 12, 15 or
c1811 as shown in Exanple 5. ExamlRe? aspect of the invention is an

i sol at ed ant bbeébniheaidn e mmhﬁt&;mwbe&ﬁ;umtﬁ&namtﬁndy has at | east one
of the follow ng r 20a, blnd with a Kd of <10 nM
b, teduces hurmn RS OIS 08t CaT SEUTUTEDSI AR PR VT EYD Boy (1) NF-KB
reporter geneeé@g@yl a%@%taﬂtllalphgwm therapeu@l@$ remidbf t ;2156096 BEAS- 2B cel | s
25pq/ml; d. bRhdbigt 8n35R% BEAS12B Lelil st oA RLg/dile rminede. Hthi bits >50%
of IL-6 or CXCL5/IP—10 production_ from stimnmulated with <100 Eg/rﬂ poly(l:C
at 10 of *PL- 6°bIVEXCRHTAYE- 10 grrsatict iF6h FronPst ifmaFated FaPth 2260 ng/ m
poly(l:C) at 16f1d lan6 mMaemaMeﬁrmSNHBﬁasceHLs or30s¢immmbated with 62.5
ng/ m pol y(lI at _5.p N s >50% 6 production from NHBE
cells stimul 39 Wit %/fn%h Yo n@é Crl%%g belifml g. inhibits >20% of
poly(l:C) -induced IFN—y, I L- 6 or IL 12 productlon by PBMC cells at 1
pig/m. h. iphididi§n GYNREDLOQUS Ve Qi%a‘l'iﬁg&%%%&&é i. inhibits

cynonol ogus ¥ : assay with TLR3

bi ol ogi ch gene astHy ciftth veaetIiAvRy T PYEN 1 FESRMeX0Mig/ nll; or activity
in an in | C5Q1sditRogbM cardsivlt hotls LbpTeRatBBNtith heat-ikb&Bi@ntagoni sts of
the invention, for exanple TLR3 anti body antagoni sts, can be used to

modul at e t he FPfmife t555tTaRT SR Ho OWPSHIKAGCt J SBE bidGAdY by any particul ar
10 theory, tmecaﬂgrawms@bst@ﬁ ptlhg‘mid’bvemglfoﬁhgnﬁéfDdeU'\&ic@th$ ingmuNne system

by preventin educi i ndi tg. T i i n of TLR3,
TLR3 interna |I§£atT|rKOn oclf qTE g??l Tk ﬁgﬁg %ﬁe et Hggge@f heBI nvention may
be used £0 t featehih- %lmlsmpatqoemirtﬁettbﬂgﬁemglﬂ@ lagyfetapssoéicati on. 15

Exanpl es of %Q%I@@}/m{e’sﬂwq Lt@%mrmaléna%écgr%t@ ckgdents, dogs,
cats and farm ani ma For exanpl e, the anti bodies he i nvention are

useful in antlagoi-zi'hy TERE® a?é]ttllk?‘?{“fs e Hécf“?%ﬁtdn%%ﬁ of*F nf | ammat i on,

i nf| ammat or ybaﬂdﬂrel’TEHaMolnCoﬂlpSﬂ§$E$)andE a{ealahsaxeuseisﬂatamagz hewgpr eparati on
of 20 a nedi¢ qt Lor such treat nent OV\hﬂhelag the nedi canent is prepared
for adm ni stra?lon I'n dosages ée?l ed her Géne eﬁly, i nfl anmat ory
condi ti oAs, pAfECROAL &@@o@m%ﬂt éﬁélocbwdlfﬁrm r@iﬂgq‘r’f’muﬂ@d rt@él rtaEdsi nf | ammat ory

di sorders th%réfﬂrjéaQeorprae‘z‘ﬁmsecqx%laltfee%% DYy @dmank sdd abh e of the TLR3 25
anti body ant agoni sts of the invention include those nediated by cytokines

or chenoki nesTand *EABS & LORUI °0ROMATBRY Pesfiffiding the firefly

RLUs by the Renilla RLUs. Upon stimulation with the TLR3

agonist poly (I:C) (1 pg/ml), the NF-kB or ISRE signaling

30 cascade stimulated firefly luciferase production was
specifically inhibited by incubation of the cells with anti-
TLR3 antibodies (0.4, 2.0 and 10 ug/ml) prior to stimulation.

The results for the NF-kB assays are shown in Fig. 1 and are
expressed as % inhibition of the Firefly/Renilla ratio with
35 5465 as the positive control (neutralizing anti-human TLR3

Mab) and an anti-human tissue factor mAb (859) as the human
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wholly or partially fromactivation of TLR3 or signaling through the TLR3
pat hway. Exanpl es of such inflammtory conditions include sepsis-associated
condi ti orsQ 20rfi2armat ory 30 bowel di seases, autoi nmune @CTAISAE0H32964

i nflammatory di sorders and infection-associated conditions. It is also

t hought that cancers, cardiovascul ar and netabolic conditions, neurol ogic
and fibrotic conditions can be prevented or treated by adm nistration of
the TLR3 ant iIQQHﬁsaB_TyL@egQI&hSi& of ~the i3bimmenti @b abnAfdaamatiromapay affect a
ti ssue or be systemc | ary affected tissues are the respiratory
tract, Iung,CO?%%“ﬁéE%FﬁlH?£§@|H%V“traE%Oﬁ%ﬁﬁPF“@ﬁtésF?ﬁ@lt?%rge i ntestine,

colon, rectumpotihescas i Quasculas §M§B§D&&p%£glﬁﬁgib@SMﬁughhpOd vessel s,
joint, bone and synovial tissue, carti , _epithelium endothelium

hepatic or adifpose fFEsé. W%“Eﬁ@ﬁﬁ?ﬁ*&wé 8 LA f PRMATEE 0f§ condi tions are
cyt oki ne stoemsor (ayperoyt ekiwrvem a, system c inflammatory response syndrone
(SIRS), graft versus host disease (GVHD), acute respiratory distress
syndronme (ARDS), severe acute resplratory di stress syndronme (SARS),
CataStrOphICCGK“ akeia, BE F ¢gbls 10severe viral infections,

influenza, pneunoga, zgh@é:lkls @gv—ﬁ@pgfaﬁ}sfb%é@m&lamum Rheteotive
response by an ozﬁanlsnlto fend of f an |nvad|n%ﬂﬁgent Inflanmation is a

cascadi ng evERttHaf!i ol vEE ndRYE SEFFUt 4 an Ao? d1YPRredli Xe5FS. On 15
one handlosuppsession ofcubatdammat ory vi espansesi-canah eawe a host

! mmnoconproght?f‘b%l*e‘gvef‘@% b Tl 1o, une Cike((iI Anfl %w"é(]%g, o, can |ead t
serious conplications |nc udi ng chronic Iannatory eases (e.g. asthna
psori asis, aPPhrd tifser rfrearr oicd aMHPPEIES nefe ioplecs@dervsi s,

f20! Inf ! amﬂlat Olék’s%@ekoﬂi@%@ﬁﬁqeaBthé}%mbi{k@ 1eSepd iu%lﬁ%Qipl&ugﬂgn nul tiple organ
ai lure. | npor ant t hese rse di sease states share co

i nfl ammatory™ ﬁg?éxmguﬁﬁ“§%%8§f5ﬁ Aeso" %eﬁﬁ?|n§%%3|ﬁ??gﬂﬁgFory cells
and otheﬂ5nedtauﬁbSRB®ﬁ%etemib¥CLh®§@ tel | Res2b5H R3e agtawvatn agiighy its

ligands pol yol 1O, ;dsRNA;gn gndagenous; gRNA L eads, b o, agkiyati on of
signal ing pathways resulting in synthesis and secretion ofggro i nfl ammat ory

cyt oki nes, aé?iVﬁPP@ﬂmﬁhGr?%%%ﬁttﬁ%ﬁ%4of2ﬁhﬁpénﬁhﬁéfwlceﬁﬂ i$uéh as

macr ophages, pgsaikoemies, ; nelst Lopd lisoand 30gosiinophils, cell death, and
ti ssue destruction. TLR3 induces secretion of IL-6, I1L-8, IL-12, TNF-a,

MP-1, CXCLSLIP-10 RANTES, .apd_agther pro-inflammatory cytoklnes and
chennklnes |ﬁﬁErcafgggfﬁ—rﬁﬁuﬁe—céﬁi—fecrU|tnent and activation, thus
contributing to t¢ssiendesticaetivon phsBssawtsi imunemahdrotaher |nflannatory
di seases. TLB@orlld}ﬂ%mdeﬁqug%Oq;ﬁHﬁ@N%eh§s r@w%e%aﬁﬁ@fgv@@% otypg .cell's
during inflammation, and may result in a positive feedback |oop to
activate TLR§H§ﬁéﬁﬁéFd@%ﬁaf%?@%@ﬁaﬁﬁhf?%ﬁs AdeE it Retla9°sste* ' @dmage. TLR3
ant agoni st s, dssieds aﬁdﬁhﬁﬁbaﬂklHGdYMﬁmbagQQESESxﬂﬂﬁy fior mabkizeaeyt oki ne
secretio reduce recruitment sinflammtaory cells, and feduce tissue
damage agd ceFT@ﬁ%a?ﬁdl?ﬁer%:%fg hR§ antagonlfsatlh %%e thérapeutlc

pot enti al toC?ibawerﬁﬁﬂ@ﬁnﬂm®ﬁﬁtaﬁdﬂéhs©@@Pﬁbwﬂoﬁnﬁﬁﬂhaﬁﬁaf@¥y condi ti ons.

One exanpl e @hpanol REhameebpidk eondid LeRiii$nSEPHS7as5QGI at ed condi tion
t hat may i ncl ude s¥sten1c i nfl ammat ory 10resgonse sgndrone (SIRS) septlc

shock or nul SFPYEe6RYE "GYSFUMCEr bt §yhtT ore P WBDS) USRRA el éded b

viral, bactepradgsafanngalnedostgiar ast tire 61 rvecti orreantlt Hyrraegratniea ceIIs can
contri bu to the ons I il e Shi und by an
partlculg§ t heo ﬁl ?tg%s %eﬁﬁgse fﬁmtha?q%%égﬁﬁghggﬁ%guggﬂg% ant agoni sts
can provide ar@ﬁ@ﬁapeﬁvm@ Betref PetiRerelt €HdPrAg Sureival ORhesisia patients
suffering fropysepsi soassogi @tedsi of asrpioryncondi ti@asn@ks prevent a | ocal
i nfl ammatory event (e.g in the lung) fromspreading to becone a systemc
condi ti on, b?“bﬁﬁéﬁﬁlﬁ%1ﬁ@SQGWﬁnaféﬂaﬁtPﬁ¥@FBHWhPtaégN@7ﬂ§
denDnstratlngc§MQ%@gb§ghghgggh%htytm@ngggnblned W th antlnlcroblal agents,
by mnimzing the local inflammatory state contributing to the pathol ogy,
or any cébbi nation of the foregoing. Such intervention may be sufficient to
permt additional treatnent 25(e.g., treatnment of underlying infection or
reduction of cytokine |evels) necessary to ensure patient survival. Sepsis
can be nodeled in animals, such as mce, by the adm nstrati on of

D gal actosami ne and poly(l:C). In such nodels, D-galactosamne is a
hepat ot oxi n whi ch functions as a 30sepsis sensitizer and poly(1:C) is a
sepsi s-induci ng nol ecul e that minmics dSRNA and activates TLR3. TLR3

ant agoni st




treatment may increase animal survival rates in a nurine nodel of sepsis,
and thus TLR3 antagoni sts may be useful in the treatnent of sepsis.

35CGast roiwbesto/nai13i nfl ammation is inflammati on of a nuecsais2éiapsveof t he
gastrointestinal tract, and enconpasses acute and chronic inflamuatory
conditions. Acute inflanmmation is generally characterized by a short tinme
of onset and infiltration or influx of neutrophils. Chronic inflammtion is
general | y chagyosiiok Z€xbalg¥ on re@Matdaseky 5 | onger period of onset and
infiltration or 1| nftl U of glﬁgnonucl ea{ cells. Q{\/IJcosaI I a%e,r may, be nmucosa of
the bowel (includifig the SmarFe ifitedtihE anttd aF g6t BSHPRET S rect um
stomach (gasbiee) mohpmurgcaorcedrlal (RRMED) t y. WHEX enipl @dywehroonilected

gastroi ntesti:pgl . ptlammtor ¥, conditians, are i of llapoator vy 10bawel di sease
(I1BD), colitis induced be environmental insults (e.g., gastrointestinal

i nfl ammat PonFEeC g Fagyt ift8)STUAGSeY "By BtOdgsbRIFCEed MR e 'g., as a side
effect) a thenapeutkcudegbaRiLifsHeN sas aginpeMsSE r ahkoncaheahenmtiber apy,
radiation therapy, apd,the Likel, infections coldfis, dsehem g colitis,
15col | agenous®or” Pyiphocyti ¢ col Tt &Rt dr6coritias colitis in

', "necrotrzing
condi ti ons sEBCagechrigrincigrémubombttbusr diisease aoriceineacTdisease, food
allergies, g it in ti .gastriti ocol i ti 0.,

Hel i cobact er %%}%/ %il?ﬂfn Oef&ﬁgd’ia%ﬁ?(l)%?cotfag%i@éggaﬁl&ﬁgi@)' a%(kﬁef(()%{lher forns of
gastroi nfiést brad suptreanvats orereaasEdcbyd amnd afedtingussvagentere

| nf | ammat ory sbeveli ndiisease {(UrBR:xi NChHdess,a groun +of a chiepbiked nhl ammat ory
di sorders of _general Ié/ unknown etiolo ul cerative colitis (UC) and

y,.e.g.,.
Crohn's di sed$® (“cBy. C¥B et (?ﬁFc%ﬂifd‘%@xJp%?%hEh?nalofeWhHé(ncEL'slﬁggest t hat
the pat hogenesiisiich L8Dd 8 auldief actcopiahad Mool vignglsusiceps4dsi listy genes
and environmental; factors, . nokh aimhofé’ot§,8¥"eéon%8§?59’ the tissue damage
results froman 1 nappropriate or exaggerated i mune response to antigens of
30t he gutSmcroflora. Several animal nodels for inflammtory bowel diseases

exi st. Sone eftdiiGec"Rsica¥bdel ¥indfiechiiRdel s are the
2,4,6-trinitrobenesulfoni c acid/ethanol (TNBS)- induced colitis nodel or

t he oxazal one nodeficiMi CH PAdUCEEhTHITE THIIam@Et T Oncand tfteration in

t he col on (Nedc@tdrecatwidbabr,wilthbet mnntRervumadnMmur® Inad9: 5liob2t0 2080) . Anot her
nodel uses d ran _sulfate di_um, (D! whi ch.induces .an_acut, colitis
mani f est ed b%é% t&@ﬁyg%iaaf’yﬂ%%ls\%éf gﬁ?t%g%%%tsl,ons%forsibgmg%émlo?o?%ggéI on and
mucosal &P ceradilonngith THEuk r opAEEr i24f hi3r atbomatPsss ivedaced colitis is

characteri zedohistrehogicakbtykiby Lofdilst patd oRtofmiakl ammt ekyixcells into
the lam na propria, with hoi d hyperpl asia, focal crypt damage, and
epi t hel i al ultégf?%luoi%ﬁ- (ﬁ&ﬁ%ﬁ%%%n@f%ﬁhﬁﬁﬁn ELP nitaf MEG6b? I8y Revi ews
15:79- 94, 2002ynokAnet txars/ApMES uavol vesed hesadopt mxe tr.@nsf emdofionai ve
CD45RBhI gh cel I 1ce.. hi. | onor naive T
10cells att acgé/rglﬂé rgﬁﬁ%?gﬁ%ﬁgﬁtgagugio%goc 'rég?(%l 5%\A/£e§?)q“%ﬁﬁ%mmti on and
synpt ons23i nFPaFrde human infl anmatory bowel di seases (Read and Powi e,
Curr. Protoc. | munolres@Ehaptesn knelnhtviksoldsa2004d) huhhe @dakni stration of
ant agoni sts of E,he g%es nti,i nvention in aA;ly of _these nodels can be used to
15 eval uat e CR& Gt ERT %8 8FY i%¢atky® 6t REEE ant dgont3T€ 8" ditel i or at e
synpt ons andrafit®r cthekiceusse cobndiiseasesleassors at edswitt hfilmfrddngrati on in
the gut, such,as,f;pkl anmatory bowel disease. Several treatnent options for
| BD are avail able, for exanple anti-TNF-a anti body therapi es have 20 been
used for 33 decade to treat Crohn's disease (Van Assche et al., Eur. J.
Phar macol . Epub Oct 2009). However, Efanfpilgnsfi cant percentage of patients
are refractory to the curr re t. auer et al., Lancet

359: 1541- 1549, 2002; Hanau%?i'e%ﬂ‘%%,%ﬁz’??‘%tn\f?ﬂf%jy 130: 323- 333, 2006),
25 and t hus new tHer dpiescaranget ifhgsr efendcdorey npat iléent Spopdl &bi ons are

needed. Another,&xapple @L,afqlaf L ammat oy neondi 4i0Rs i.& @ncidHhammat ory
pul monary condition. Exenpla i nfl ammat ory pul nonary conditions incl ude

ry : )
i nfecti on?i ndbited puribrs §1§U%8ﬁﬂﬁFﬁﬁhEhﬁh§E%%?ﬁ§ PhgdeC3ssoci ated with
viral, bacteckadidatungalvo/psar.asobes/asvprimvolofectnons orak berggen-i nduced
pul monary conditions; pollutant-induced pul nonary conditions such as
asbestosis, silicosis, or berylliosis; gastric aspiration-induced pul nonary
conditions, imune 35 dysregulation, inflammatory conditions with genetic
predi sposition such as as cystic fibrogés, and physi cal




trauma-i nduced pul nonary conditions, such as ventilator injury. These

i nflammatory conditions al so include asthma, enphysema, bronchitis, chronic
obstructiwe 2puw/nonary di sease (COPD), sarcoi dosis, histiPOTHUSOEI0532964

| ynphangi omyonat osi s, 5acute lung injury, acute respiratory distress
syndrone, chronic |ung di sease, bronchopul nonary dyspl asi a,

communi ty-acqui red pneunoni a, nosocom al pneunonia, ventilator - associated
pneunoni a, sepsd S1oMéd alntpnguah azgdanbhaezand Rfieat rova/pasail ahhuenza

i nfection, rggg%;%us in&ection, 10 human net apneunovi rus infection,
respiratory Syhci tial ViTds%infection and aspergillus or other fungal

i nfections. Exenpliaa yaiwnfedui bntagsbciatvedchainl anirat eryd dicsieases my

i nclude viral, or. hagteriab pnegaoni@, obngludi BG sever £, ppguUONi a, cystic
fibrosis, bronchitis, airway exacerbations 15and acute respiratory distress
syndrome PARDS). Such infection-associated conditions may involve nultiple
i nfections such asamiipetérary viral infection apnd @ secondary bacteri al
infection. Asthma,is an inflammtory di sease of the(%ung that is
20characteri zed by airway hyperresponsi veness ("AHR"), bronchoconstriction,
wheezi ng, eosinophilic or neutrophilic inflammationyl mucus hypersecretion,
subepithelial fibygsis, and elevated IgE |l evels. Pajdents with asthma
experience "exacerbations", a worsening of synptons, npbst conmonly due 25to
m crobi at¥i nfecti bhs of the respiratory tract (e.g.°¥hinovirus, influenza
virus, Haenophilusiinfluenza, etc.). Asthmatic attawks can be triggered by
environnmental factpors (e.g. ascarids, insects, anigﬁis (e.g., cats, dogs,
rabbits, mce, rats, hanmsters, guinea pigs and birds), fungi, air

30pol lutants (e.g.3 tobacco snoke), irritant gases,9unes, vapors,

aerosols, chem cals, pollen, exercise, or cold air.qApart from asthnma,
several chronic inflammtory di seases affecting the |ung are characterized
by neutr&BhiI infittration to the ai rways, for exadﬁie chronic obstructive
35 pul nonary di sease (COPD), bacterial pneunonia ant cystic fibrosis

(Li nden et al., Eu%. Respir. J. 15:973-977, 2000; 1&phnan et al., din

| mmunol . 115: 268- 276, 2005), and di seases such as COPD, allergic rhinitis,
and cystic fibrost% dfe tharacterized by airway hyp¥rresponsiveness (Fahy
and O Byrne, Am J3, Respig. Crit. Care Med. 163: 822823, 2001). 5 Comonly
used ani nal nodel s_for asthma and airway inflammatjon include the oval bum n
chal | engé " nodel a 7d'Sret hachol i ne sensitization modelS (Hessel et al., Eur.
J. Pharmacol . 2931@%D, 412£v01995) . I nhibition of cytigki ne and chenoki ne
producti on fron1cyb§b5egﬁggﬂan bronchi al epithelia},sl0cells, bronchia
fibroblasts or airway snmooth nuscle cells can also be used as in vitro
nodel s. The adm ni stration of antagonists of the present invention to any
of these nodels can be used to evaluate the use of those antagonists to
amel i orabe sympt o, angd. aller the course of  asthmm, airvay 481 pld ammali on,
CoPD and“the’ |i ke. P her inflanmatory conditions and neuropat hi es,

whi ch nmay beaprigvented lodctdeatedudneet hecmeishbds/"GL LI HEARPAYERL | on are t hose
caused by autekdmngodi;geasess:.fpese contidiianssandnneurapaihices i nclude
mul tiple sclerosis, system c |upus 20 eryt hemat ous, and neur odegenerative

and central ABF VEESYsyEtient{ ORI diisor 4er'E PRSI WV Rg A"z Ret 3°"s di sease,

Par ki nson' s degease, akdunthengitmre st cins easeouldi paleariedi sefdete)ande Amyot r ophi c
Lat er al | erpsi s . - lver -dise i ncl udi.n rimary biliary
cirrhosi§? pfﬁﬁg}ﬁgsc eggs§%a %géﬁﬁﬁgﬁgftf%?gggﬁgﬁﬁ%bﬂgf¥8w#%ﬁty liver

di sease/ st eatohepatpttin, f Py dgioBt dhepat $adusnCvicfushg HEVjPahdshepatitis B
virus (HBV), odi @het 8seandni AslilihP1 fLSLE1ANGEn: €Al dboyaseUb@dndi sor ders

i ncl udi ng at heroscl erosi s, cerebral henorrhage, stroke an ocar di al
infarction, &Pthrit "€"" S0P ReUTECErE arth? it g?‘plsoéhaﬁx@m%ﬁ ritis and
juvenil e rheuratwitddardchuebes €aRA)i,ngoshedpahosiis,inost eoapt hriti s,

pancr eat bLi s ool AT 8,,800ePNAl 1o, PSOIASE Gy Bhanla GaLl Arkeritis,
ankyl osi ng spondol yti s, autoi mune hepatitis, human 1 nmunodeficiency virus
(H'V), inflammatory skin 35conditions, transplant, cancer, allergies,
endocrine di seases, wound repair, other autoinmune di sorders, airway
hyperresponsi veness and cell, virus, or prion-nediated infections or

di sorders.
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Arthritis,
as a result

of

i ncludi ng osteoarthritis,
injury,

and t

rheumatoid arthritis, arthritic joints
he 5 |i ke, are common inflanmmatory conditions

whi ch wouwo 2bswiefils from the therapeutic use of anti-i nPCarasat10/0$2964 ot ei ns,

such as the antagonists of the present
arthritis (RA)

i nvention. For exanple, rheumatoid

is a system c disease that affects the entire body and is
one of the nost common fornms of 10arthritis.

Since rheumatoid arthritis

results in tirssuewdanBgea I%rl Egandse ¢ aled shesprieserd ratndéhe1svte of the
Actlvatlon

further tissd8ddafags iire h

i nfl anmati on.

rheumatoid arthritis are known in 15the art.

TLRB signaling may perpetuate inflanmati on and

Several ani mal nodels for
For exanple, in the

nf I amed j oi nt .

col | agen-i nduced arthritis (ClA) nogﬁhmlgi@e devel op chronic inflammatory

arthritis that cl osel
of the TLR3 antagoni s&8

resenbles h

umat0|d arthrltls Adm ni stration

m ce can

be used to eEabwak@uéﬁexuseh@ﬁuhhaﬁﬁo20t@£hag@nkshsm&oIanel|orate synpt ons
and alter the cou

trace‘?ﬁ?u
to a disease" process

d%r%

| seas

W

refers

:ggs glabetes

actors and

%ECD) W

%termlne 4
rom mul e causa

tr

char act eri zedLhy Hippergleyeem=a diLeRai th EU@&hl.ﬂ(@dS gnd Dbahet es Mel |itus,

25L|pp|ncott
ref erences ci

ven Publ j h
ﬂjthereln E%contr

hers

Ph Iade

bl 180 hypa

L oS A }9@6) and all
hyperg

chenla i'sassociated with

i ncr eased®andCpremat bre mbrtali 1) duéfter avernerdasedheEtskn fasr 4°C
m crovascul akhand .mecioyvassrdarn diseases.wadninehudingonephn ppatdy,

neur opat hy,

retinopat hy,
coronary heaPt O S858% 2

et a

pertension, cerebrovascul ar di sease and

FRITICEAL HoIPESF girc B8 hofEdstasis is a

critically IBp@ﬁ&ﬁmhlﬁpﬁmoaﬁﬁkﬂ@ékﬁﬂﬁSblﬂﬁbﬂEﬁﬁuﬁEtﬂMﬁQ&t2%IDUnder|ylng

defects | ead
di abetes (in

§

patientslbackolns@BSn Gﬁmdudﬂmgkbeiabgekﬂsmma @heppmaamweeaMHe gl ands,

LR &g

Slfl cation of d|

Eﬁ%ﬁfo

roups: type |
ﬁrlses when
and

L S I RS

type 2 diabetgs (jnepn-insulin dependent di ahates smkliidss N.ODOV, which

occurs in patients with

an |

resistance to insulin action.

resi stance 5rasconpani ed by rel ative,
In insulin resistant

defici ency.

hi gh anounts
anounts of i
adequately c
develops. In

decli nes furth
st at

clinical
stronly inpl

of

Dikdrad nol

Ll

insulin to conpensate for this defect.

Oglsieqnae

¥|nan+ n

punber of

npai red beta-cell 1nsulin secretion and/or
Type 2 diabetes is characterized by insulin
rat her than absolute, insulin
i ndi vi dual s, the body secretes abnormally
When i nadequat e
nt to conpensate for insulin resistance and
a state of inpaired glucose tol erance
i ndi viduals, insulin secretion

ol anit
SANRY LR

1

TC

har and
e+—ahE

fh1;1n| a

catded i

n #ﬁﬁ 15

asma gl ucose | evel rises, resulting in the
Adi poci tyassoci ated i nflammti on has been
evel opment of insulin resistance, type 2

di abet es, dy

:Iirf‘iripr'a

'2A0d ¢

rdi ovascul ar di sease. (bese adi pose recruits

and retains

anrﬁwph;

gpégﬁhd

can produce excessive pro-inflanmatory

cytokines in

cl udi ng

TINF-'% an

J IL-6, free fatty acids and adi poki nes, which

can interfer

b With |

nsubin 2

activation o

N _necr of

hagég& ma

signaling and induce insulin resistance. TLR3
y contribute to the pro-inflamuatory status of

t he adi pose.

Sever al

ar¥fial

odes of insulin resistance are known. For

exanple, in

A ditet - |

nduéed o

pesity nodel (DI O aninmls devel op

hyper gl ycem

b and i1

sul2ps re

51 st ance 25 acconpani ed by wei ght gain.

Adm ni strati

bn 0f TL

R3 capt ag

pbni sts of the present invention to the DI O

nodel can be

used t(

ewvabuat

e the use of the antagonists to aneliorate

conplication

5 a3s0cCi

at edsan t

; type 2 diabetes and alter the course of the

di sease. 30E

Xenps ar

capeer s

may include at | east one malignant disease in

a cell, tiss

e, 1or ga

N, 4364 A

or patient, including, but not limted to

| eukem a, ac

It € 17 euk

em @5 ac

Ut e | ynphobl astic | eukem a (ALL), B-cell or

T-cell ALL,

Acute m)

el osead 1 €

bkem a (AML), chronic nyel ocytic | eukem a

(CWM), 35chr

DN Go 1 Y1

IPNGEYA T C

| eukemia (CLL), hairy cell |eukem a,

nyel odypl ast
| ynphonmg,

c synd

one (VDS

a | ynphoma, Hodgkin's disease, a nalignant

non- Hodgki n' s | ynphorma, Burkitt's
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| ynphorma, multiple nyel oma, Kaposi's sarcoma, colorectal carcinong,
pancreatic carcinoma, renal cell carcinoma, breast cancer, nasopharyngea
car ci nomawvormalo/gnaat hi stiocytosis, 5 paraneopl astic symdrarsedloppmscal cem a
of malignancy, solid tunors, adenocarci nomas, squanous cell carcinonas,
sarcomas, nalignant nel anoma, particularly netastatic nel anoma, henmangi ona,
netastati c di sease, cancer rel ated bone resorption and cancer rel ated bone
gai n. 10Exenphagisoear s ewasgadiaro i S@ase&dmytwa u@'elg:ahf%léﬁéﬁéﬁgll)ar

isease in a_c tjssue ani mal , . i.ncl uding, but not
limted to, ?%ﬁ Tdc glf%ﬁngilnd“%gn@%s WSE%rJd‘Céi 4%%“ d¥ reotgesti ve heart
failure, str@kemtmgehenmnesambWesh@Eﬁbtxmage T@mieasogﬂﬂewe$m&
15at her oscl er,g8j S.on" £8tL0051 Suadl abelil.GaAlherossl.er oLl Godi 882SEE
hypertension, arterial hypertension, renovascul ar hypertension, syncope,
shock, syphi FFaltgrarhe Fdarai ovds ciifari syt A Wdhit PGPS, cor pul monal e,
primary pul mpoarar, hyperdaensi ot 1Casul a€ addnhythgdrasurationabwercbopi ¢ beat s,
20atri al flugter atrlal lerfllatlondgsuggglnqgigr g9r96y§§al) post
perfusi on syndfoms. Cardr opuLf monary Bypass “nfTamration response, chaotic
or multifocahiatls ahctmchypeardiTdB-$ eduk agenzadr bwu@RSi¢sachycardi a, specific

arrhythm as, ryentdai-euhar, fhbrilchbatd.on, vk s bundle 25,arLbyLiup-as.
atrioventricul ar block, bundi’'e branch bl ock, nyocardi al ischem ¢ disorders,

coronarylart gtih s BhsE Haitgi 31 peeedrEinss l”rﬁ?élca*fﬂ di%dl " rfidict i on,

car di onyopat @Mbucﬂclta&ecgtc:@ageﬁa by engLar dbemrapalNpe b €8I0hb et r
car di onyopat val vul ar heart diseases, endocarditis, 30 pericardial

di sease, card%%%CF&ﬁ6H§W188?dFEpan&“ﬁéVY%ﬁﬁrﬁ%)an58?9§’ JCActtte
di ssection, batdarmationnofi-tiheaaordaesoteuksion cabptihel abteom nal aorta and
its branches gghrgh@&gjh¥ggqgk@&aggsqgger%anq&m%%5|%ﬁuarteriaI di sorders,

i

peripheral atﬁerosc | erotic di sease 't hr onboangitis’o terans, 35functional
peri pherab arteri®&f>divabrfersre Rﬁﬁﬁiﬁéw@ pre FaReaeh tantudifsedsad e
acrocyanosi sy efytRronmliab ol A YENQUS o fdL%%@éQ§nn$?”&Hﬁm&@ﬁ@qgos'S

vari cose veins, arteriovenous fistula, |ynphederma, |ipedenma, unstable

angi na, repemﬁ@sﬁbﬂmlﬁﬁumy/mbégt0Uﬂmp/syndﬂon@ﬁanﬂum@tﬁeﬁﬁaareperfu5|on
injury. Exenplary neuralogi gqul éﬁ?%@% n@¥llq&1%genge%rologlc 5di sease in
a cell, tissué, or gan, ani I nal ien |nc udi ng, sut not limited to
neurodegenera@nW@ﬂdlseases nultlple scler05|s m gr ai ne headache, AIDS

dementi a,gonpl ex, pdenugl i nati pg Qi SLases, nS4GH sas: JILLEDLE sgl8F 0si s and
acute transverse nyelitis; extrapyranm dal and cerebell ar disorders 10such

as | esi ons of EHEcBPFINCESpi nar g?%iéﬁftd?§HPBeF§h6?t?%éhBE§§P ganglia or
cerebel | ar dimsios dens; hdwy perkimet heTuroveoents desorrdensistioh as Huntington's
Chorea and senile chorea; drug-induced novenent disorders, such as those

i nduced by drugs which bl ock CNS dopam ne receptors; hypokinetic 15
novenent di sorders, such as ParKki ns%';_%lgi sease; Progressive supranucl eo
Pal sy; structural |esions of the cerebelTum spinocerebellar degenerations,
such as gpinal ataxia, Friedraombestitdivaxemitoperehiglihar cortical
degenerations, nmultiple systens degenerations (Mencel, Dejerine-Thonas,
Shi - 20Dr ager, antpiMaehadiorddosepiprrisystsentce desbrdedst¢ Reftsumirs: di sease,
abet al i popr ot gpi 4, 848X @nthﬁdagns&ﬁgett@mn gaagpgnotrocgm%gagm@ul tisystem

di sorder); denyelinating core disorders, such as nultiple sclerosis, acute
transverse nyelitT$ Cameeditdsr ddri§2of® the (ADtEY " bhitt BiieH ig€ Wéttogeni ¢ 25
muscul ar atrmph}e&n(pﬂﬁ%nhogahﬁbae@ehldaggﬁﬁeaahiaaam§M£m a&s anyot rophic

| at er al | erosi s in cul ar _atraphy and juvenile spina
rruscular§gtrop%te)cT ﬂlz e% %EH g%§£g§ %Ca? S ¥%H%”|n n ddl e age;

Di ffuse Lembe@dwrdbséasMP)SéﬁlWeLDéWenﬁﬂafet temyt@mﬁyatype V&P ni cke-
30Kor sakof f EyndggneM$9@ﬁgg' 88@%"? o Sgg%;fglg&] ggqp di sease;
Subacut e scl érosi ng panencep alifis, errorden patz i sease and Denenti a
pugi l i stica. aE%éhﬁpaﬁyﬂbe#bFF@-EQﬁdﬁﬁﬁ@ﬂ§rnéwui@éIH@énl|ver fibrosis

(i ncludi ng butmfiotcl ko t@@!aﬁ& akeohplsnkaduced @iﬂe@,hgﬂys,o 35y \deial - | nduced
cirrhosi s, autoinmune- | ny duced hepatitis); lun rosis glncludlng but not

i ted 65 SBHErdePial 11 T GEHERIEY PRSI [ b8 Syt kTGiidy. 1 br osi &
(including but not limted to scleroderma, diabetic nephritis, glonerular
nehpritis, |upus nephritis); dermal fibrosis (including but not limted to
scl eroderma, hypertrophic and 5kel oid scarring, burns); myel ofibrosis;
neurof i bromat osis; fibroma; intestinal °fibrosis; and fibrotic adhesions
resul ting fron1surgica| procedures. In such a nethod, the fibrosis can be
organ specific fibrosis or systemc fibrosis. The organ specific fibrosis
can be associated with at |east




10one of lung fibrosis, liver fibrosis, kidney fibrosis, heart fibrosis,
vascul ar fibrosis, skin fibrosis, eye fibrosis, bone marrow fibrosis or

ot her fibwo2ow/12The | ung fibrosis can be associ ated wi t RCRtUSR@a®B296he of

i di opathic pul nonary fibrosis, drug induced pul monary fibrosis, asthmg,
15sarcoi dosis or chronic obstructive pul nonary di sease. The liver fibrosis
can be associated with at |east one of cirrhosis, schistomasom asis or

chol aﬂgi tis. 17he el hRHoSiLe3 Gan b@tﬁ%ﬂl@iﬁé&dﬁtf E&m%|i@@fw| [ ﬁalﬁélLd’dPOSi S,

post epatltl clrr is, prinma RN r cirrhosis. The cholangitis is
D0sc! or bei ng“ERGINGF 110, Hha raiy orr B surS B oBs is0ci ar ed it h

di abetic nepbbﬁﬂﬁkhytﬂﬁm|upu&4gb0ﬂﬁmﬂ|GﬁﬁhﬁbEéDSiSntEhﬂRbeart fibrosis can
be associ at ed mrt%_ngocard agf qu qacgge v s%ulah_flbrosls can be
associ at ed with Postang Splast y “ar erla r'eéSténosi s  or 25atheroscl er osi s.
The skin Pi brosirs @anZ%edasgdmwatedﬁmﬁthzﬁwmn srakef gy whyperdantophi

scarting, ekl fhasOk: NeRhr ogel.ac£idr gslig. derimianathy . dbe \aye fibrosis
can be associated with retro-orbital br osi S, post cat ar act surgery or

proliferativé: %“fﬁ@B?%ﬁWﬁéﬁﬁt%? TTHe bYrid Keafr B FEbf 08i°s 936 €4n be

associ at ed mwthhkﬁbapamhm@aﬂyel@#E&MDSBSthsdémgxraduﬁadlmmekﬁfrbr05|s. The
other fibrosis, cagwe 1%%%9Ct%q fronkgexrgﬁh%Rqub%gagﬁj Dupuytren's
contracture or dernma onyosrtr “the system c f1'brosi 8 can be system c

scl er osi 0 or 2grdfadiversys hestledi sirds BSD 3511 EAdP | $EFatdten/ Phar maceut i ca
Conposi ti oNs zccording THE mathhefapedti cahkyrehifiget i yesgnmunt” of the agent
effective in_the treatnent or prevention of conditions where suppression of
TLR3 act|V|t91F%“@é¥?rable can be determined 5 by standard research

techni ques. For e’}(&m ?lown‘r% %9 Rgfanttqgoc%%%n e}_; h%tva ua ed ﬁaf fective in
the treatnent or preventlon o] annator ‘condi ton such as ast hma,

Crohn' s Di seasé? ateersat |f\rem@or4pm>ksosms rmnﬁ@m@aa@rm tnsilea be

det er mi ned by, ; gemni at;arnl ag imeag@nt c&@ar e\b@yarrtbeanrml 10nodel s, such as
t he nodel s desc%%fed her e invitro assa s can

optional Iy b&°% 68§%5¥P0 ﬁgﬁﬁ 8@h@?F§ %ﬁ??nﬁEﬁﬁ8§8d€IPaﬁ§% Sel ection of
a parti cul ar hebfieohbverdogsesC anoberadet enmimedd (vltg. moMﬂﬁTBR$nlca| trials)
by those ski it art t si~der at.i sever al
factors. Suc%kgactorsﬂﬁﬁ%?udgﬁ%%gl ggas%§1%§%%ptfgafgi g? %{evented t he
synpt ons invép%@dF“ﬂh@“bﬁﬂ?%n%ﬁsehﬁﬁv-ﬁﬁ@@?tthﬁmﬁaFF%h@msn@ﬁﬁﬂﬁé status and
ot her fagtor smkhowaiby asheoswmhe@h@rmsm) Then pingehSe desepitgope enpl oyed
in the fornulatlon will also de nd4pn % a}ZOroute o%?a m.ni stration, and
the severity ot di'Séa¥e® Bnd'sh 1d'b8n eci d8U" ¢ Er 9% the judgment of
the practiti opevo/and, eeNOpaiv,entE'® orr YAt apcesiselEf frechivestddses can be
extrapol ated from dose-response curves derived fromin vitro or ani nal

nmodel test systenBasePs5pp qdfechEtdodssdfs -t prtiMBatdndALCdIRe TERB ant agoni st

may be adm nkstefed sb nglvzé A sdifceWbisnatdienaw dadpsat, |.east, ongves her

nol ecul e u ddi |o nol ecul es b ther TL ant agoni st nol ecul es
or nDIecaFes?gff % eraBéﬁfﬁc ﬁ%ﬁeflg H%t% g’é%e S %ﬁRS recept or

si gnal i ng. AmD@hbmﬁwcgﬁ 30aaitd/ wsval s, parEhatCve@tahdrpﬂheamnonpounds t hat
reduce Cyt0kﬁﬂézh%ﬁe|§l o, a%hh%bﬁxaﬁ%%R§Xﬁ”EH§§8 £n8uch, additional

nol ecul es. hé mode of adm nistration for therapeutlc use of the
agent of theaPﬁVéﬁW|6H“#ay be any suitable route that 35 delivers the agent
to the host. Pharnaceutical conpositions of these agents are particularly

useful for parenteral admnistration, e.g., intradermal, intranuscul ar,
i ntraperkfoneal, intravenous, subcuganequssor intranasal. The agent
of the invention nmay be prepared as—%%grnateutical conposi tions containing

an effective amount of 5 the age@hl@@na?ﬁidgle |ngred| ent in a
pharmaceutically acceptable carrier erm"carrier” refers to a

di | uent, adj uvant SCREREFPTEATS FrEVeAT T X th WAt Th PhECRIC P i@ %onmpound i s
adninistereddesummepharmaeemkaGaWeuehe¢@3$dcaarhﬁrkhqumﬂstoﬁuch as water
and oils, in gt f tr.ql i V | e or synthetic
origin, such%gggﬁéand%%§%P8 6%35983&8 H&Hﬁgé lh?lggggggne oil and the

li ke. Fo§5ean@F@Ch©S4%H§aP@ﬁEI5h@30ﬁ39@@4W@Pﬁ@“@hﬁxﬁﬁﬂﬂséﬁ$ These
solutions are sterile and generally free of particulate matter. They may be
sterilized by conventional, well-known 15sterilization techniques (e.g.,

filtration). The
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conpositions may contain pharmaceutically acceptable auxiliary substances
as required to approxi mate physiol ogical conditions such as pH adjusting
and buf f ewDregreaigenss, stabilizing, thickening, |ubricatiPog/useaonsisesi ng
agents, 20etc. The concentration of the agent of the invention in such
pharmaceutical fornulation can vary widely, i.e., fromless than about

0.5% wusually at or at |east about 1% to as nuch as 15 or 20% by wei ght and
will be sel eﬁrtj&ﬂge@re.bmr iHI/ys &aﬁedg@rhnﬁequigledcd?)gsre,teiﬂawr@tmlaunes
viscosities, etc. cor to t articu m.ni stration
sel ected. - ThASo o R e ee TS ARt G5 P PGS o BERBTY rvere S Por

i ntranuscul aBi¢hject Vvomneoal dSllgee pr épares «do, coifttai.n 1 nml sterile buffered
water, and bet Weeft.r?sbglé&me"ntngwOﬂ:ﬂBOUtTL%@Ohmm —Boke @2ROML ;30 ng to about 30
ng or nore preferably, about to about 25 , of a TLR3 anti body

ant agoni sP oPTPHe Pnvert P6Rd S ﬁP‘Faai'reI Yro% phathtriett T a9 €oMidsi ti on of the
i nvention fobni MAzAVeNaUsuhii USRONo:GRULA He raada wiprtaeontaan about 250 m
of sterile an sol ution, and about to u 0_ny referably
5 my to abouf" JSJed 1oF° lghr%% S ayoni &t %fz%ghe |%3gn%ré§naa 4%{] net hods
for prepari ngcmﬁ’dengercalalmyneohﬂlm emmbebreg cerposit honsn éﬁé%@ﬁﬂmknov\n and
are deSC“ bedcid Jreuendet abhpddi, afor N%X?Wﬂ)b@azsﬁem nes.on' sphhanpaceuti cal
Sci ence", 15th ed., Mack Publishing East on, PA. The anti body
antagonr%?s Bfothe Wﬁ%éﬁ?FBﬁ“%hﬁyb@*%aFV6b%WW?%é&Rﬁoﬂm§Po?%§E and
reconstitutediom sudtableoTanr te€rreppbodidgOntse: afhis dceahininguee has been
shown to be gffectiyg i th.conventignsl, | munoalahul ins ,aad.prot ei n
preparations and art- Tmovvn yophi [+zatioh and reconstitufion techni ques can
be enpl oyed. 43&THE) pr %@nﬂ%%ﬁleﬁtlrwaww oW beeddescrarbdeding t h ref erence
to the fol | ow.Agh SREED faiccidsn&npbismlténlagzr?%@@@' @35 moﬁé@nﬂllR@ dnidodenti fication
and Derivation, of Antl - huTLR3. Ant agaon The Mor phoSys Human

Conbi nat ori aF#nt i B8ESF Litbr arSrae ED)N%OINB ?)We?éé d?“EﬁPa?CJﬁSbrary
(Morphosys AG38-NHY i. nsililedpnGennanyjereagenssededsira tsourages ofedraman ant i body
fragments an r rated fromthe
expr ession OELQ%SE%@QIEQI% gﬁlgg Q% mg%r % T JI{GRS’3C %Q%{%%’i ?§ | D NO 4)
with a CterRFpAdUpeFYy- H‘P§tﬁ’ﬁ1tﬁenf a@rﬁnﬁraﬁﬁﬁﬁrﬁ@d eEpr§SATObtT i zed net al
affinity chranmtography asAmsnnsact@kserﬂaﬂQB cersespendiin the predicted
extracellbrl ar do%%f‘ é%@ dhuTLR3 ab fragnents (Fabs) that bound

speci fi cal | yPEe HeTRE éﬁrﬁ%er 135°%8Pa%t'ed by presenting the TLR3 protein
in a variety of waAs c866% hatmria didvérisersiehuroin ghR} bodywirragient s coul d be

identified, geauan eﬁlu@faqdcr%‘é‘ 'bf ABd,As LN Quenc Frem d'Jlfo%'éesttpa““' ng
strategies, 62 candi dates ferent V-region se%uences were identified as

uni que hTLRSlE%?D“bSéE)icPé)r §l“d to Loyt ¥TR% € andi Wees i Herrrtiaddds huTLR3
ECD bi nders wese ﬁlereenﬁdgf oftenet rwclazradﬂguaam WhkyahihAat adge 30f

cell - bas a t to ddentifying anti-inflammtory activity. Using
prelini ng?y Zggr i tgegy@ﬂu %neeTlL anp oItg 2 bel ow), four 35candidates (Fabs
16- 19) defini ng fww m@éDréZ@éJ/@éVeldDUfnrdomfﬂheh@Qe@§ +parents for CDR
maturation of ,BRAVY nghai-n GRRZ ina(HODRR) anduhi ahbyehain,CDR3 (LCDR3). One

of the parental candidates (candidate 19) exhibited an N-1inked
gl ycosyl ati on°Sit%¢ FA"HEDRDS Ai8eraddsaAl & st o-'K) "Hirattbh was nade in
thi s candi dabeot«aindebetre bheecﬁrehee Frolh o goCORNwatur ati on 5 of the four

parental ;gandi dat ; di dat ndi dat es 1-15)
were i demgr fied f%? sflgrl%ﬁtep%logg i’gtog%#ggtg?ﬁéﬁ%gs s%?ry%) agl in Exanple 2
bel ow. A [i stSFﬁlg?telffet%WAPgrﬁEV@nélSqrﬁaé\?yo‘@hapﬁ e ipabl eshedghars present in

each of the I9reandidat.es E@llS%@V\Qli NoTalec3xabave. the,30candi dates are
her ei n referred to as rrAbs -19 or Fabs 1-19, dependl ng whet her t hey were

Fabs or clonéd’%s Wﬁﬁfleqeéﬁétri’fnéﬁf?%dodﬁ SRS ‘WBRaipfe By ‘Due to
expression veomrmrtadesq:@m this7rat ur e %af nwrt eseriani tbé dthetvari abl e regi ons
for all candidales uere N, o beavy .chaldy and BL.fof dbe ddght 15 chain.
The preferred sequences “at hese termni are those in the respective

germ i ne gené8OWHRR hi YhAFeRHYISt ySaro DEREC c &l ddt € seyreHeesteFor fanilies
17 and 18 the germine sequences are QVQ for VH and SY for VL. For famly
19, the sequences are EVQ for VH and DI for VL. The SY sequence is 20

uni que to the |anbda subgroup 3 and there are reports of heterogeneity with
either Sor Y as the amino term nal residue. Thus, the QSV consensus
termnus fromthe proninent |anmbda sub§foup 1 was considered a nore
suitabl e replacenent for DIE for VL of famlies 17 and 18. These changes
wer e



25i ntroduced into candidates 9, 10 and 12 fromfamly 18 and candi dates 14
and 15 fromfamly 19. In this process, both the VH and VL regions of these
ant i bodi esowerogizeadon opti m zed. The am no aci d sequencesTafS2a410031964ht
chain variable region NNterm nal germine variants of candidates 9, 3010
and 11 are shown in SEQ ID NO s 209-211, and the am no acid sequences of
the heavy chain variable region NNterm nal gernmine variants for candi dates
9, 10, 12, 14, andxlb. ar @hérh(H/Mal it SEQr b2 ING. 51 258292465, vespectivel y. The
N-term nal variants of t gaég |dates are her ej fe red 0 as 35

candi dat 6f mABF FE SRRV SO 4BV 67 TEEYQ The
N-term nal geitd iAse V@ﬁrudanssnvr@peareﬁrwéssz@@ as, W@Ab$9®nd52h03/@d no effect
on binding to,JLB3;0r:de yhei rspabild ¥t oduphibis; TLR3 fi0l agigal activity
when conpar ed to their parent counter parts data not shown). 5Exarrp| e 2

Det er i nafi 06861‘11#&#231%1619%%6%@& PUPESEY AUOT theg ticipatighel EMEDR. mat ur ed
candi dat es destciddagdagbore yeieeselactreseasypot entrgl drtmam tdner apeuti cs
and a range ndi_n nd raIrzmg act|V|t|e re determ ned. The
10activity agé%%s g %t%sulP%%) rPthe ' BUF “parentalt abs(a Fabs 16-19 and 15
CDR- mat ur ed FabsterFdbsnd £is @ththerrrosn@n‘gﬁerenreﬁ@ev- pegironcyerd ants are

described bekewek |@hi J,%tauon @%%‘%A@ﬁ@@bh@% S@nal ing cascasde 15293T
cells were grown in DVEM G utaMax nedia (lnvitroge Carl sbad, CA)

n
suppl ement ed "wFt rrhﬁeameﬁactwéﬁéd@@é 3Ffer St At 80t B® WPPHS 3USRY pNF- KB or
| SRE fireflywkueifienase, nepesdten. pl asm ds, 13.5 ng pcDNA3.1 vector, 5 ng
phRL- TK, and 1.5 %WA ncodi , The thL TK
pl asm d cont ai ns ?%esIEE enlﬁalec 8€uécé|q Srfléﬁs%l"gg%a(e EI’I J\C/leenc{\%%ttz%f' Erg -1 thym di ne
ki nase pronovepoyPréfegaer Midiconat WO'C 1BRIeanti bodi %@q\ﬁere Nateubat ed 30- 60
mn. before addidd-an of1ROLy(,| 26)7( CEThealtiRear esc-BLsGat auaysetNd}. The

pl at es ver e i ncubated 6h or 24h at 37C before the 25addition of the

Dual - A o Puci*fErase ¥ &dgént ot drd” tHE pl BIES Sner 8 68 O FL'OEt ar pl ate
reader. Nor mabihzedaval uesp{iticiotes asqurat igestewere1ebial Reekwidhvi di ng the
firefly RLUs by the Renilla RLUs. Upon stinulation wth the TLR3 agoni st
poly (1:0 (2 % i ) S SREONF-SRB" bY°- SRE S iI9g ARt 17y " STt asE atfe 'St Fiul at ed
firefly luci kgsase pooducki Qé‘)sewii51§%@hf,i&ﬁ| | ynd nhbbidediby imeobati on of
the cells wrt Fnts'y; erant i es 0 5%3&1 ajc9 agS/rri) prior to

stimul ation. "The fesutts’f the NF- asare shovvnrn Fig. 1 and are
expressedOas cobdanticbi¢d on M 3L e /=l n@ﬁhy/zﬁenpm@tmaﬁ obwi £Hl1355465 as the
positive contrﬁ@'sc(regyirrgakrgglg&f@%éd kmmhuﬁiszg\@bk and ap,anhiy- human

ti ssue factor mAb (859) as the hunman i sotype control. >50% i nhibition
was achi eved B i¥ S %ﬁ&%ﬁ%&t?ﬁﬁ]% Ygz*)l(ﬁmﬁ Y M8 1068 and TLR3. 7

i nhi bited capoitl 138%iands 8260k . TIHRD biolowgscatasactisdiyiatd 1@ pi g/l .
Simlar results were obtained with the | SRE reporter gene 5assay (data not
shown) . Cyt oRihe Rel'®4s6 ‘i n BEAS- 23 cel | s BEAS- 2B cel | s (SV-40

t ransf or Aed nor meX-tymaht rechedi alktepiadeerpblectef |and nejcasere seeded in a

col | agen typ%sln&QﬁEeﬂngaQudMﬁé}%ﬁa@mod7@@ur¥?§etr%@o¥\&§ B-Qhy WehBooant i - human
TLR3 anti bOdI es rior to additign_ of D%&lf éﬂ . Twenty-four hours after
BCi'ed afth S8y

treatnents, SHPEFTAt Ght's 2Re?E" ol V Sier @GR e and
chenoki ne I erzeb SdelitSbﬂ@r,aaﬁdSétrom-Bthfetalm ‘pbexo beadcasisay é;@rtedet ection of

IL-6, IL-8, /R@N% Results are
shown in Fi Q% Ngjq: Cfrlg ii% F(C)Pr?r?of §§?Cn 8§ dgg%llhjsg%% ki'nel chemoki ne
fol | owi ng® rrAlgeWCEt@Ejrr@Yﬂr at 2o 4cr28@laﬁatamo|@grrrﬁh tBAGHHOSUEE JOEFL i ve

control; 859qksiAnsi sot )ﬁﬁ@f%&é@llma%e lekkn&ﬁ%eaa@rbn NHBE cel | s
Cyt oki ne rel ease was al so ass%y or mal_ human bronchi al epithelial

(NHBE) cel | sPERozaY Wik EPSA |°Péam fREINHﬁégéléLPrs wWet & eRpatded and
transferred wescltkageredcoated dbsdedaancedlaceatrattedefiord 48idwuhs aft er

whi ch_the medig,ugs pehramyed,and.caplenished; wid hef) 2 mhopf fresh media.
The cells were then incubated or "W thout ant’i -human TLR3 mAbs 60

m nut es pPi oPCEH-i°RE %delt?inwaéflr%oﬁa}?tﬂ?’ Crrestperfat@rtsRierE col | ect ed
after 24 hounsiandist@rediattire2@EsQrutassayedei mredepat edoy Fos 1skv6 | evel s.
Results are graphed 30in Fig. 3 as %inhibition of IL-6 secretion follow ng
mAb treatnent using doses between 0.001 and 50 pg/m . 5465 is a positive
control, 859 is an isotype control. Mst mAbs inhibited at | east 50% of

| L-6 production at <1 p,g/nm, and -



achieved 75% inhibition at <5 pig/m. 35 Cytokine Release in PBMC cells
Cytokine rel ease was al so assayed i n human peri pheral bl ood nononucl ear

cel | s (PBNOR2010VH0118 bl 0ood was col | ected from hunan donoPsTiust@olayas i n
collection tubes to which a 5 Ficoll-Paque Plus solution was slowy |ayered
underneath. The tubes were centrifuged and the PBMCs, that forned a white

| ayer just above the Ficoll, were recovered and plated. The PBMCs were then

i ncubat ed w '(athj’O—Wi Mmlﬂbramﬂ -1th@/@s$LR3qa%bsmcplreicene§ Qetrbeaa@di tion of 25
pg/ mL pol y(I: 24 10h nts were_ coll ecggdlegveg cyt oki ne

Af er nat
|l evel s were 8&% 'Lﬁ%d’ “us lﬁéti%“ dﬁﬁg YeBRNOI §§y"9 RESUfY's © phed in
Fig. 4 as cuntdl &i.i velpengentdgerepiiidoictionagfiordMeye ddrfdmeahdith-6 using a

single dose of.mAb,(0.A PYEN )bt %@%Bo’%a@ﬁ’@%‘o&b&@a&%ﬂéf ol; hlg&tis an
i sotype control. 15 Cytokine Rel ease in BASM cel Bri efly, human

ai rway snmoot REFRSEr eNEHASM - cells v%]reec?%ﬁﬁé‘f%d F\X/P?ﬁarﬁr £QF t hout anti - human
TLR3 mAbs pr ibostdia Eh@t&ddb@ﬁa@lﬂyOfAc&aSyﬂﬁ‘@ﬂ$bg1€ oeobidratsen. of 500 ng/ m
poly(l: QO 20@1”9 10 ngsm TNF- a. After 4 hrs %u&erngt ant s.yere col | ected

and cyt oki ne' Tevel’s’ WeYE 48t &r' i Rgc uéji %ugt LG hex "t Beihof oGy, Results are

graphed i n Fi(grsBvast|avel 3ciof CrhetadReapkil®é : COLGLRANTESOGSI ng t hree doses

of mAb (0.4, 2 anghJlQ-pgi{la) crpdQ3 LSrRtROSIdd WEp COM/HOlLoROGHY s an
i sotype 25control. The results fromthe in vitro assays in human cells

confirm the &BF Iai“ttfbe?Y REC HHE 9Bt e &28f CtHECFTVERLE 'oh & 8UFedué cyt oki ne
and chenoki nesgateheage-rasgad resiubteofinbtindinagvy acrhudLRS2, 305Exanpl e 3

Full-length poLihady SONSLEdOlSmye cocodfiS EOU. RRLENGR! L EARS (gand date

nos. 16-19) and progeny Fabs ?can € nos eavy chalns were
cl oned 35 ontTéRh negfraht Heg AL byad Kge aprdt Wity ah8ZpgpPreeidvatat ida. Candi dat es

IQVQ BV, 10V LBV r J2MAEEN n 1451%%@{0&9‘35&@0%663@9@@@& ante a human
| g4 baclégr ound wi th F235A/ L236A and 5229P Fc_ nutations. The mature

full-lendth ABRW"ERaTH AT nY' déftd lélé(a&‘éﬁ@egué‘fleo%h%ﬁftﬁﬁe SEQPD NOs:
90- 102 and 218s2R@sashdiekl ows! cbmCamdhdatieSEC |DeNantiHB90 171 1892 101993

194 295 396 %ggld’ltléé’ or@’TLE%8iI$9c%e9glgc%rface of the TLR3 - anti-TLR3
antibody simulated complexes were R64, K182, K4l6, K467,
Y468, R488, R489 and K493.

20 Mutagenesis studies. Single and combination point
mutations were introduced into surface residues of TLR3 ECD
in the regions identified above to contain the epitopes of
mAb 12 and mAb 15EVQ and the mutant proteins were tested for

antibody binding.

25 The nucleotide sequence encoding human TLR3 amino acids
1-703 (the ECD), (SEQ ID NO: 4; GenBank accession number
NP 003256), was cloned using standard protocols. All mutants
were generated by site directed mutagenesis using the
Strategene Quickchange II XL kit (Stratagene, San Diego, CA)

30 according to the manufacturer’s protocol, using the
oligonucleotides shown in Table 5a. Mutations were verified
by DNA sequencing. The proteins were expressed under a CMV
promoter as C-terminal His-tag fusions in HEK293 cells, and

purified as described in Example 1.

35 Binding assays. The binding activity of mAb 12QVQ/QSV
and mAb 15EVQ to human TLR3 and generated variants was
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10, 11, 12101 13, 14, 15102 209EVQ?218 10EVQ 12EVQ19 14EVQ 15EVQ220 25For
expression, these heavy chain sequences can include an N-term nal |eader
sequence wWoch1aR 7MWW LLFLMAAAQSI QA (SEQ I D NO 103). Ex@msha@aopsrvec! eoti de
sequences encodi ng the heavy chain of candi dates 14EVQ and 15EVQ with a

| eader sequence and the mature form (w thout a | eader sequence) are 30
shown in SEQ ID NGs: 104 and 105, respectively. Likew se, for expression,
the |ight chaba.sequencesIof. t he anddbedies pioddie, iﬂy@mtiwirh gap i nclude an

N-t | | d h MGVPTOVLGALLLLW.TDARC |DNO 106
Exenpl ary nUETSGI a0 QI SRbe BRLSUCNGE (e I T PERSTH oF Cikdon 35

optim zed canditate & twiehbfertieader T$BgUEINCBuBd thetamtuger CRorm (w t hout

a | eader sequenge). anes %Qewlﬂhnm%(?zb@%g%@ %9&&%@ 308, F especLively.
Exampl e 4 5Characterization of Anti- bi nding EC50 values for the

bi ndi ng of the THS tE IRdAACTTERIt @EePaEel ITHF af e PSRBT SECRED) “Rér @

determ ned byofghilcSAcr HirmanL AL R3t ECGD kot & 19as I(Ii]lllsUziﬁiiotaGh 22q/ mML in PBS
and 100 jtl ali were dij.s e 6-wel |l plate

10( Cor ni ng I%c ql%gft }(D)ecauf’/li\)JC ggr&&t\/@(ﬁ% atngﬁﬁ%bugé €% 2606t he pl ate
was washed 3Sttterﬁeglrﬁndmghtbmomepn%@mté%ﬁ ‘ngnof 0596 hreen=-20 ons

(S| gma- Al dri Qb)oﬂen 3?55 arghgnwellz ﬁ’@ra@fgé‘@cilﬁ@depwttope ZQLO tHE cpdl"ﬁéc;‘ck' ng
sol ution consi sti n%Hof 2% | - Bl oc plied Bi os]%/}dt ens, Foster City, CA) and

0. 05% Tweln- 51520 ThSPBSCAf ¥&r B?]becklrsﬁ@ Forh2 ﬁﬁsbjd‘tdl%o"’iﬁstaéﬁper ature
t he plate was washedwdll ioFes0 f@Vth&ddbyy@ddmkx arrpobr sertkat Tabl e 4.

%nggdg‘t ?_Sngg gt@zléls( nrglErgS) wélr co%gec? o§3aral%4s% glgh né ]g.';l'lzc\tg7 D?es]og 94 6 19 7

Scale Discovery, Gaithersburg, MD). The plates were

incubated at room temperature for 60 min and blocked.

15

20

25

30
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10 15.84 11 26.33 12 25.59 13 23.51 14 33.59 15 32.64 16 43.66 17 13.8 18
9.68 19 66.54 dilutions of the anti-TLR3 mAb candidates 1 to 19 in
bl ocki ng wof2zbmv127iibe anti - TLR3 nmAbs were incubated for PChase&oas29500m
tenperature and washed 3 tines. This was followed by addition of a
per oxi dase- conj ugat ed sheep anti-human 1gG (GE 5Heal t hcare, Piscataway, NJ)
diluted 1:4000 in blocking buffer, incubated for 1 hour at roomtenperature
fol l oned by 3Zammshes idrqyaskeduff ets thwidlggmm@ebeme@daby 10-15 mnute
i ncubation in TMB-S éF zgerald | dustr Intern tlonﬂ_ Inc., Concord,
MA) . The realf?8h wake §¥$g ed "o W h "2 Cﬁl SN HD: %Oﬂ”%) hebsbrbance read at
450 nm w t h sebtaraeti orreatis&b0 nnphaigiungen<SPECTRRAtMax. spect r ophot onet er
(Mol ecul ar Devices Corp Sunnyvale, CA). EC50 values were_determ ned by
non-1i near rpgressi on |usi ng G aphPad Pr#sm sof tware (G aphPad Sof t war e,
Inc., San D ggo, CA) . [[&ECEwakaes werecchedcerm ned for bl hdkng to huTLR3
(Tabl e 4) byKeacubat i fgaETErIBOMpprrgpargarpesteive@piad dil ut] ofis|of mAbs from
2.5 pig/nml td“ 6 pg/n CCW‘)&PFAE%?TTAI*CCN?FFAWNW@FWF@&%or mAb 859%and hu | g&HK
wer e includeﬂfﬁﬁﬁﬁ%%al folia e F8PfThity forl HETIR3 ECD was

. Rzg%%g‘}ﬁ% . 5[\9(\:(};1‘&3AA§%%T QI%CFC@AGGA.PE‘TGGC%WEA AA}'GTGGATAGC'[‘(\:‘I’CC'ITC\S’ n“ﬁu L
al so det er m pede Ry R-acOf CoatiahYaEertiittaia, thot—Showh— Rtficat ed that
the mAbs 1- 1R hada Kq {of B iR Fe el Lessmbhan, 108 M xgmpl e 5
25Conpet i ti Ve LT tope [BLIH, BmmecmcrctePhch GREWI AL Ty EXPETTTBRLS Wer e
per forned tof@gt er m Nés FRaditFérca e Ak RRI¥-GQIPET | Ui on graups ofr
"epi tope bi nglze For conpebidiavesrdbhSApcchchart2Bacpaeatyrc ©Ff puri i ed human
TLR3 ECD prokedn generathedras aesorsiyeddmpdexanpheci was 3pcoated on MsD
Hi ghBi nd pl apes(Meso ScatevDisseoveryecr@GairthergmrgracD) per Well for 2 hr

a D

at room tenpgidature SOMCEANTCHPAMBORRSIBICOCIE A BApIf f er (MesB Bcal e
Di scover y) W EBRQHHQH t EhCA'HEﬁG(FTATQ\TWCFW(EQ@R‘AHAWFTQWPTE%C for 2 hr g A om
eati—Wel1—aha—1Hcdboat a0+ H—a -

D536K 5 GTCTTGAGAAACTAGAAATTCTCAAGTTGCAGCATAACAACTTAGCAC 3 17

D536A 5 CTTGAGAAACTAGAAATTCTCGCATTGCAGCATAACAACTTAGCAC 3 178

K619E 5 CTAAAGTCATTGAACCTTCAGGAGAATCTCATAACATCCGTTG 3 179

K619A 5 CTCTAAAGTCATTGAACCTTCAGGCGAATCTCATAACATCCGTTGAG 3' 180

E570R 5 CCACATCCTTAACTTGAGGTCCAACGGCTTTGACGAG 3’ 181

N541A 5 GAAATTCTCGATTTGCAGCATAACGCCTTAGCACGGCTCTGGAAAC 3 182

Q538A 5 GAGAAACTAGAAATTCTCGATTTGGCGCATAACAACTTAGCACGGC 3 183

H539E 5 CTAGAAATTCTCGATTTGCAGGAAAACAACTTAGCACGGCTCTG 3 184

H539A 5 CTAGAAATTCTCGATTTGCAGGCTAACAACTTAGCACGGCTCTG 3' 185

N517A 5 CATTCTGGATCTAAGCAACAACGCCATAGCCAACATAAATGATGAC 3’ 186

Y465A 5 GAAAATATTTTCGAAATCTATCTTTCCGCCAACAAGTACCTGCAGCTGAC 3 187

R488E 5 GCCTTCAACGACTGATGCTCGAAAGGGTGGCCCTTAAAAATG 3’ 188

R489E 5 CTTCAACGACTGATGCTCCGAGAGGTGGCCCTTAAAAATGTGG 3' 189

K467E 5 CGAAATCTATCTTTCCTACAACGAGTACCTGCAGCTGACTAG 3’ 190

5

overnight in MSD Blocker A buffer (Meso Scale Discovery,
Gaithersburg, MD) at 4°C. The following day the plates were
washed and the MSD Sulfo-tag labeled mAb 15EVQ added at

10 concentrations from 500 pM to 1 pM for 1.5 hours. After
washes the labeled antibody was detected using MSD Read
Buffer T and the plates were read using a SECTOR Imager 6000.
To evaluate the binding activity of mAb 12QVQ/QSV to human
TLR3 and variants, co-expression was carried out with maAb

15 15EVQ and binding ELISAs were performed as described for mAb
15EVQ, except that the detecting antibody was labeled mAb
12QvQ/QsV.
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tenperature. Plates were washed three tinmes wwth 0.1 M HEPES 35 buffer, pH
7.4, followed by the addition of the m xture of |abeled anti-TLR3 mAb with
di f f er entwoanpet2itior s. Label ed anti bodies (10 nM were PaTaIsa¢100324964 h

i ncreasing concentrations (1 nMto 2 pM of unlabeled anti-TLR3 anti bodi es,
and then added to the designated wells in a 5 volune of 25 pl m xture.
After 2-hour incubation with gentle shaking at roomtenperature, plates
\c/i\elre vvgshedhsdti m&zfol \Mztghgﬁbsiz MH@FBF%M tefe (foH rZAkA)lze‘k@@sRleaQs Bu;ferOT was
iluted wt istilled wa o] i spense vol ume of 15
pl/wel | and anat fleﬁl%ﬁntc éﬁ@fﬁlﬁﬁ 20%068_t g%{ﬁatn ﬁéﬁges were | abel ed
w th MSD Sul b@)@ﬂ_ﬂ@ NHSleeetrexn@jceormmgeQWMHwiza@ttudeqrs S mstructions (Meso

Scal e Di scoveLy)oying TIR3 ED@aJt%' L, oM ng, antde TLR3 sant indi eg amgr e eval uat ed:
mAbs 1-19 obt ai ned ?roma Mor p s Human Conbi natorial Antibody 15Library

(shown in TaHFé“SaF“EEloéé‘lZ%eé%? ed" PR \R66/ (B 1342 VPR I1BEE (rat
anti-nouse TLR3 vm%bApfﬁlﬁﬁueeghcbz)édacds}wa&hﬂmlgeﬂej abeghd nogvgatss i nmuni zed
with nmouse T n) SCi ence at no 14-
9039) and | égl"gr %gene?g aI:z%a%aclg %l Uran grrﬂnR%)oDelggﬁd‘%utfﬁgm no acids
55- 70 ( VLNL TENOURRL PAAN)E i Eroihyl ng@n@d bemnn eg@nl@A)to For #4589, 10, 12,
14 and 15, vapiants SMQ BY: quldQVQRNa AR &BVard45VQ- 05 15EVO were

used in this study Based on conpetiton assays, anti-TLR3 anti bodi es
wer e assﬂ@neép?%seﬂ 98 disFrRA ShPhsILRBi PP LARbS 159285 £3Y SR4EQE; 2515EVQ
16, 19; Bin Bltém&sﬂmm 125VQ/62sv7,(F183urQQ\ﬁQ’ @V, 10QvQ v, 11, 12QvQ v,

17, 18; Bin C an{n %41 g%t IIelgtfia Oﬁpﬁle mel\gib;R)/:Qn g&%: L@ 7, c1068;

and Bin E ant]i bo present ative
ant i bodi es fﬁemcuheswemtloeetqcbpeablw dscdescrihedRVh Exdhpd eis5ewer e

sel ected for atuiﬁéqﬁlt@ﬁdﬂngpesé%EQt r!:gE tE@'iL@B%&%@hQ% was rper,f eenmed usi ng
various 35 approaches, includin egnent _swappi ng. _exper.i nents,

mut agenesr's, aﬁ/D%‘%Bﬁ%ﬁ&@%d |ﬁ %II 183) priot éP h-prot eT K’ docKing (The

Epi t ope I\/applcnlgol%rtet ociglope Metlhodstdim MWiecukatdBisobogye Vol une 6, den E
Morris ed. n | T ;&hijneric 5
proteins were u%%%gh&g?gtgg?gﬁ%g(\é@gﬁtr?g%é Irf%;eatc} @Qﬁﬁﬁgs&%n TLR3. The
human TLR3 pedteisssertri@eariul élptd@r?ﬁlllﬁgwia%balm@éldt@ MY three segnents (aa
1-209, aa 219aﬂt3@,ulaa %zrypataeeo&éiilege& anami mdaagdomuﬁberi ng based on

h TL GenB. A NP 003256 MI'5420
clrjlirmrrgri cRio g]?%\?%/% V\A%% 3 %IFR% 881%%?%[]8%3( Cdglrﬁﬁtlﬁ’ur?ﬁn gﬁﬁ no acids

210- 436 and 487=7B8<byittorr@Epondiny moUBR3ant nolcaeids t(nlemei&e TLR3, GenBank
pcc. No NP 90907 -gMacacl dangld-A3Z, ad 438200), JheoMIB2edychi mera
was generated by replacing human amno acids at positions 437-708 by npuse
TLR3 ani no 15&%@%“@@%@5‘%% GenBank Acc. No. NP 569054, amino acids
438-709). Al consty uctsowerrae genepatef Tir3 thie apCER4A rvestNfatédd f e

Technol ogL es I u S r ni r r he proteins
wer e tl’a%él ent% %)%Q?Igsggp%?n ﬁ%%g%aggﬁ %4%19\/5&%926%%%?%? %%r?g "fusion
protei ns, an@s2¢x, p@i5i3$lire¢i5é%Ardé1§é9Erbé@4Hhr Exappl &619A, K619EmEh c¢1068. mAb
c1068 bound hupan %EﬁltE&%%wmmg@ @HM@ wtmt Tdh €k Rabshhndauel | to
murine TLR3. c¢1068 | ost its abil }/ bind to both MI5420 and Mr6251,
denonst r at i n§"¢ Hat"*t At Hiuﬁﬁliltnd”é?]? &%E/W?@Et ed™V% thth ®Re Hfi‘no aci ds 437-
25708 of thetW AarnnxH2R3 Ml@ﬂﬂemlﬁ}tants and Ab 42QVE) BNt mAb 12QvQ QSV
bound bo chi, i-Gat bi ndi fo 12Q\/Q’ QSV was
| ocat ed \%\pt h?n%@iggﬁ#}r}%gglé %9, énpta?%f]ﬁ B Ml mar 1[‘% bprrl(5)t ein having a
sequence showAi§ureSER) 40 Kep= 58®| n T&el @@Gbeﬂiz)t@idnﬁet dtiedntddéRing. The

crystal strussawgresomma 2oEMQ ksef: Rekom).randiddrerpedl ikgbed human TLR3
structure (BeII et al Endot oxin Res. 12: 375- 378, 2006) wer e ener gy

mini m zed in ‘CHARIME Wol?g) et 4P LSRN ES AL AP IS CRBASY: 187- 217, 1983) for
use as the stiard¢imgi3d3S nmodelsy h@thd@ekRm@E Protrej mhdopkiangswas carri ed out
wi t h ZDOGKpr ( el ey a C iV, t to ZDOCK
2.1 (Chen angf%e\e%g,AI%flot é‘cl ?%es Hu%$%48% A q2%§aﬁﬁgng %E grid of 6
degrees. KnowASWN-YS| ﬁR@thgltWﬂbﬁ?ﬁa@?SorIf‘lé?t@dA% t esrduestindhuman TLR3 (Asn
52, 70, 196, 252, 265, 275, 291, 398, 413, 507 and 636) (Sun et al., J.
Biol. Chem 5281:11144-11151, 2006) were bl ocked fromparticipating in the
anti body-anti gen conplex interface by an energy termin the ZDOCK

al gorithm 2000 initial poses were output and clustered and the docking
poses were refined and rescored in (Li et al., Proteins 53:693-707,
2003). The 200 poses




10 with the highest initial ZDOCK scores and 200 top RDOCK poses were

vi sual Iy inspected. Crystallization of Fab 15EVQ was carried out by

t he vaporwaizbfurnoa net hod at 20C (Benvenuti and ManganiPCTNstano®3®esot ocol s
2:1633-51, 2007). The initial screening was set up 15 using a Hydra robot
in 96-well plates. The experinents were conposed of droplets of 0.5 pi_
protein solution mxed with 0.5 pi_ of reservoir solution. The droplets
were equili baat&dnlalawsatf 1883 mlAbOisﬁr\@segsmplé sotddtiben.raBbeafab sol ution in
20 MM Tris buffer %? g hcont gl ni ng %ﬁ 1 was 20cioncentrat ed to 14.3
mg/m using ARCOR" /5 EPROR LefT TR dere HiTng=Was BT Tor med with the
Wzard | & | bridamel ab d-1Bi e8ystsamtacBaitnbriddEiqwieaid) . WApe arruilns house

crystal i zat Log, SeL.eensnFap. L2QVQ RV waseCr ystal bized gbhg a :skai | ar
manner . 25X—rag}rd| ffraction data were collected and pr ocessed usi ng the

R gaku M ér oNBXTv'E2007 1P Int et et 6chL X Paygengrditor efditfpedidifth an
Gsm cTm Var i Mz lmsconiocat vopid €s, tn%abpwbp%M €219 deﬁcemsabm @&d an
X-streanifm 2000 cr ocool | n e Wod|.a raction
intensities \%er e Fodetiect %‘52&62&%69 angt aft ro{olte??it‘i”otr%1 E{é exposur e
time of 120 $ipere Ral $h<df@gbeeiungag@t0?hesJ)Cetsa901da@as\Ab%%@p@%ite@é,ed with the
program D" TREK={dRi @ak)). afhecslebusidirg-v@s <det efponed Ly hbhe nol ecul ar

repl acenent net hod usi ng t he program %haser or CNX (Accelrys, San Diego,
CA). Atoffc 85"HIsTEi Ond 4nd ﬁper%teu?%ltfoé)ét b1 "Rer &V FRET Swi t h REFMAC
usi ng all datasiduekshesdesakert,i oneg amges s weif/or oFady ©58/Q and 50-1.9 A
for Fab 12QV VoYt | ec were added at the (FO-F) electron
density peak%%| SX\t{ih:ErSglq? d?k?gvel of 30. Al crystall ographic

cal cul ations wer eH&IE?‘GIP?ﬁﬁ? datedieshe TCPE/Buircgéande pibgrantsefCHls aborati ve

Conput at i onal,ssfrQj gg&myzléluﬂﬂ@@ran‘@lbé@%erﬂ'%agﬁé Ykt &niPEeHANs for
protein cr yst allo raﬁjge/etdhAct a Cr 760- 763 Model adjustnents

st allo
were carrred "odt Br%‘fjﬁﬁf’ 9‘(%Féy et Bfoolacta Crystal | ogr.
D60: 2126- 2132¢ci2004)s IBhe 71 €lsul, VéOiOZi‘;rjﬂstraletstaﬂuctBubeh@fflSﬁAb 15EVQ showed
that 10 the Q@té@gdm%m%wmmgom\eaao&mrcggwsl zeg by, a, qunber of
negatively charged resi'dues in the heavy chain (D52, D55, E99 D106 and
D109) . Thus TP%%:(?&ﬁl {eHrepethdeamn?ly $5EVQV ARkl CPLER3™ vt HILF’K@Igy i nvol ved
positively ctaaﬁqmlméd)duag inthigapiotiai A-pheteidedoskingosidnat i ons
performed suggeste that 15 two | ar atches on TLR3 involving nultiple
oS L1 ve tharde Eor "B vl g LEonp GnBROAEY 15 oFRE S body. The
resi dues on FLRScdhantémblienhedfoger @fomshe THeRBeutegnpted TIIR3 B¢ ivbody
si mul ated cOUpbexes Were BB, K182, KA16,nIA07;. 0B, RE8S, .fU89 and K493,
20Miut agenesi s studi es. Single and conmbination point mutations were
i ntroduced i APE" sEPPat e FBstaress ot FFERS EED Pirt h&CrEWOnS G dERPI i ed
above to COﬂb@.bﬂfbﬂhh@a@Fth@@@Sfr@fn fﬁé&)c&ur&ﬂdmﬁ%cb&lﬂ/@@mdof he nut ant
pr ot ei ns re tested for antibady bindin The n cleotl e sequence
encodi ngZ%\ﬁ RUTRI ™ amf 176 - aci e .XL ITE5° (1 he °E é “4; GenBank
accessi on nunberstNPn0OBRB6s amas etadneds usﬁﬁgas#@ﬁdamh ppotmlol s. Al

nutants wer ecgenefat ed.y sid %r@bégefdeglmﬂa@%r@@eg tUsd RdsthegoStgat egene
Qui ckchange |1 XL kit (Stratagene, San Di ego Oaccording to the

manuf act ur er ©8 HrHE6R G Wﬁ%??\@“tlﬁea%lelrgﬁ?ﬁféllrﬁo?r? &é‘@ SHOWAYY FFaBl e 5a.

Mut at i ons V\Blaﬁd\/fﬂfehf w&ﬂleldyaM\l/élS(%ﬂcﬂjemctHQ sa?ﬁhemapfn@tceaﬂs:h\a/ere expressed
under a m n K2 cells, and
purifi edgg/g %e CI‘I Eé% 1 % | n I ng ass%?lé&o?ﬁ %fl?'ndl ng activity
of mAb 12Q¢Qﬂ®fr@ﬁdt¢rm§e iB@\ﬁQStlée%Gﬁ?éﬁtﬂ‘L@RS armtegeneriaradexdrrant s was

eval uat ed by EL|SAs J&it%)iﬁeg|ﬁl%hte]ﬂefrﬁ'6@§@r$%f AULRRE S i vhahhendr edi cted mAb
15EVQ bi ndi ngﬁm te were co-expressed_in HEK cells by co-transfection of

TLR3 ECD nut aRt°EOnEai Hing“R C"Per ni AGP HS "t 8 Wit K™ HRE" 190 EBv,

foll owed by parpdd catsmribibyepetads .af flapd tof Ehr ematagreaphy. The recovered

sanpl e a h i i rgach was

f easi bl \g@?)eca%g{ﬂb%é %m%lgmwaﬁggnﬁb%S%bQ %‘lgvﬁralqu]g%éﬁl%%sqgre di st ant
from one anoPRpgy ;thandediens, opditht pUati Bits Partomeastedcdriey ibi kely to
affect the epitope at the other 10site. These conpl exes were used in the
ELI SA bi nding assays. 5 pl per well of 20 pg/m wld type TLR3 ECD or

mut ant proteins in PBS were coated on an MSD Hi ghBi nd plate (Meso Scal e

Di scovery, Gaithersburg, MD). The plates were incubated at roomtenperature
for 60 mn and bl ocked. 15 20 25 30 73



Tabl e 5a. Sequences of the sense oligonucleiotides are shown. The
anti-sense oligonucleotides with conplenentary sequences were used in the
mut ageneswe 20waerilen. Variant A igo SeglD NO R64E 5  PCT/US2010/032964
CCTTACCCATAATCAACTCGAGAGATTACCAGCCGCCAAC 3' 136 K1 82E

5" CAAGAGCTTCTATTATCAAACAATGAGATTCAAGCGCTAAAAAGTGAAG 3' 137 K41 6E 5
CCTTACACATACTCAACCTAACCGAGAATAAAATCTCAAAAATAG 3' 138 K467E/ YA68A 5'
GAAATCTATCTTTEGTAG CGT CACT AGGMEGTLe B'or 138 B488diRA891KA493E 5
GCCTTCAACGACT GATGCT CGAGGAGGT GGCCCTTGAGAATGT GGATAGCT TC. 3" 140

T472S/ RA73T/ NE74S 69 &r &E’rﬁi&éﬁééﬁ %:Ef”ﬁ“f%% "$° 141 N 196A
5' GAAGAACTGEAT AECETTCCEEETIGAPCT TTAAAAAAATTAGAGITG 3' 169 QL 67A 5'
GTCATCTACAAAAT TAGRAAGT GQOGTTCAGCTEGAMAATCTCG 3 440 1K1 63E5' .
CTCATAATGGCTTGTCATCTACAGAATTAI CTCAGGITCAGC 3'" 171 K147E 5'
GAAAATTAAAAATARTCEETTTGTCARBEAENEGAATT TAKT CAEATTAGATEFRTE 310:17 2K145E 5'
GAAAATTAAAAAT ANTCHSCIT T oAk AGAAAAR S TANT CACATIAGr By al#3rdd44A 5'

CACMAATTAMEATIATCES TR AMEAPMGATIT AT AR LA R 104

linear mapping method and usually cannot define which

residues within the peptide segment are most affected by

10 antibody binding. However, the extensive overlap between the
H/D exchange and mutational results gives added confidence
that the surface shown in Figure 7A is the binding site for
mAb 15EVQ. This binding site was in same linear amino acid
sequence region as previously described for mAb cl1068 (PCT

15 Publ. no. WO06/060513A2) but it was found to be located on a
completely non-overlapping surface (Figure 7A) in agreement
with the lack of cross-competition between these antibodies.

The mAb 15EVQ binding epitope was spatially proximal to

the dsRNA binding site at the C-terminal segment on TLR3

20 (Bell et al., Proc. Natl. Acad. Sci. (USA) 103: 8792-8797,
2006; Ranjith-Kumar et al., J Biol Chem, 282: 7668-7678,
2007; Liu et al., Science, 320: 379-381, 2008). Not wishing
to be bound to any particular theory, it is believed that
binding of mAb 15EVQ on its TLR3 epitope causes steric

25 clashes with a ligand dsRNA molecule and/or the dimer
partner, preventing ligand binding and ligand-induced

receptor dimerization.

30
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N140A 5' CCAACTCAATCCAGAAAATTAAAGCTAATCCCTTTGTICAAGCAGAAG 3' 175 011 6R 5
CAATGAGCTATCTCAACTTTCTCGTAAAACCTTTGCCTTCTGCAC 3' 176 0536K 5
GICTTGAGAROCIAGANAT TCTCAAGT TGCAGCATAACAACTTAGCAC 3' 177 PD3R152018/032964
CTTGAGAAACTAGAAATTCTCGCATTGCAGCATAACAACTTAGCAC 3' 178 K61 9E 5'
CTAAAGT CATTGAACCTTCAGGAGAATCTCATAACATCCGTTG 3' 179 K61 9A &'
CTCTAAAGTCATTGAACCTTCAGGCGAATCTCATAACATCCGITGAG 3' 180 E570R 5
CCACATCCTTAACTTGAGGTCCAACGECTTTGACGAG 3' 181 N541A 5°
GAAATTCTCGATTTGCAGCATAACGCCT TAGCACGECTCTGGAAAC 3' 182 (B38A 5
GAGAAACTAGAAATTCTCGATTTGGCGCATAACAACTTAGCACGEC 3' 183 H539E 5
CTAGAAATTCTCGATTTGCAGGAAAACAACTTAGCACGECTCTG 3" 184 HS539A 5
CTAGAAATTCT CGATILTGLAGCCTAACAACTTAGCACGECTCTG 3' 185 N5l 7A 5
CATTCTGGATCTAAGCAACAACGCCATAGCCAACATAAATGATGAC 3' 186 YA6K5A &'

GAAAATATTTTCGAAAT|ICTATGERT CCGCCAAGAASTAQCT GCAGHEHAC 3' | 187%,AR488E |5’
GCCTTCAACGACT GAT GEECGAAAGCCGTECECCCTTAAAAAT -3

wt TLR3 ECD T+t wt TLR3 ECD e
R64E | D116R -
K182E | N140A ++
K416E | V144A et
Y465A + | K145E +
K467E A K147E ++
R48SE + K163E ++
RA48OE A Q167A ++
N517A | N196A "
D536K + |
D536A - |
Q538A ++
H539E - |
H539A ++
N541A ++
E570R ++
K619E ++
K619A ++
KAB7E/Y468A _
R488/R489/K493E _

s T472S/RA73T/NATAS T

Examgle 7

Generation of variants with enhanced thermal stability

Structure-based engineering was conducted to generate
10 antibody variants with increased thermal stability, with
simultaneous efforts to maintain the biological activity and
minimize immunogenicity.
mAb 15EVQ was selected for engineering. To minimize
immunogenicity, only germline mutations predicted to be
15 beneficial based upon structural considerations were pursued.
The VL and VH sequences of mAb 15EVQ (SEQ ID NO: 41 and SEQ
ID NO: 216, respectively) were aligned with the human

germline genes using BLAST searches. The closest germline
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188 R489E 5' CTTCAACGACTGATGCTCCGAGAGGTGGCCCTTAAAAATGTIGG 3' 189 K467E 5
CGAAATCTATCTTTCCTACAACGAGTACCTGCAGCTGACTAG 3' 190 5 overnight in MsD

Bl ocker Avbubfeer7(1Ibeso Scal e Di scovery, GGaithersburg, MPLTAIS201Q032Pkhe

foll owi ng day the plates were washed and the MSDSul fo-tag | abel ed mAb 15EVQ
added at 10concentrations from500 pMto 1 pMfor 1.5 hours. After washes
the | abel ed anti body was detected using MSD Read Buffer T and the plates
were read UsisBguehcSECI(IRtE FBgerc600insIok eval uat e ahbeoddisndhdg activity of

mAb 12QVvQ QSY human TL nd variants ex sion was carried out
with mAb 15 f%%% gﬁﬁl Bl RE n\é’EE?%CtWE?IeY pe??%rpfrr‘?gzo‘éjsngdescri bed for mAb

15EVQ exceptiffrtenthe wdetetddndtdart ibbotgerwase | ayall edk MBh 1R2QuQ QSV.
mb 12QvVQ Q8V;,.d J‘%fbtﬁ@'mﬂg §5!Etv% T/@ran@“bL 12V QBN vas) hagat edhswi thin the

am no acids 1-209 of the human (got ein as determned in the segment

swap st udpesF>Fhe 204F1 cﬂﬂdn%mﬁ_Rév%t Afs kgfe BFaPdaAY edTPD116R NL196A,
N140A, 5V144Agedliasky d€tdélse @163&;@@@6 @h@?ﬁappﬁaeomw dhéy@ﬁysEbRS and V144A

mut ant shovved comnpar a O\ ¥ The anti body
did not bind°to’ % f#l%@ ?éénd@ﬁ %%I i cgn ydr r%8 duced bi ndi ng
affinity to pPhekkKb4sed msrrtcaniaceThu‘sera{CéspraﬁJefﬁr@lsleaeah@d K®45 which are
closely 103p@9§§¥£e¢29n& he pgutd %%%noiheTE@sﬁ/ﬁr gtf&&@&éfé@Qh@S key epitope
sites for mAb 12QV Figure 7A). The two critical residues of the

mAb 12Q\/€? @9’“5%9?6}13’@5%&?6%%16\/\@?9 HoSEALET AERICHHE FHCE o 1RE dsRNA

bi ndi ng siteratiddee MNedernemalrisegment bdfsmzhe ddR3sectoagdanmiwes(Pirher, et
15al ., Nature ue Bi_ol 17,763, ,3008),; . The_¢ te epltope
will contain 0%1 chd %%sll&ndh/g% “nth fevr%%léa% or| ng Trhe(g g%ls tyV\Pn cﬁg&gge not
reveal ed by ﬁm@wh tnatccanabyzes apekifabichedia rNet w@hhw tsechbetshound to any

particul ar theory,2hteds okeli eved thabubindiangeof vl 2012QUQQ8V on its
TLR3 epi t ope mﬁy d| rectly or indi rec“ﬁg' nterfere with dsRNA bi ndi ng on

TLR3 ect 6dondi %thér%wnai%? GEET NG T eCRptePatT eri 24t5%f and activation of
downst r eam sicgnal:yngtpatrovnayst Eﬁﬁbwa]:ﬁ&h@ gEherdolyl owilgphdbR3 nmut ants were

eval uat ed: 2@554&%;%55%@%% %6?% %ﬁv%ﬁg%éggggb N517A, D536A,

D536K, (B38A, H539A a doubl e nut ant
K467E/ YAG8A, nalQWOﬁFLég rﬁaftsaﬁ*eesr47éls¢mvsar/%4wsgr@ﬁa & tUrSPﬁHeY mut ant

Rﬁ88E/ R4|89E/ KA&ﬁg%tlwﬂyMu}a@Ia\tdmmJ LR3, tiﬁhe hgé%stléw%;fmng4égﬁ%cﬁut anﬁnsAb and
the trip a 0T472SI RAT3TI NA74S owed ¢ ar e binding to

Loevo (Rl de B s e B R R S o B R TP ot it s
K467E, RASIEsiHABEENYUE6SALBNchrRASBE R48IE W4 98E (iFk gimec6Bumimd tBE) . The

remai ni ng vapihants sh@%@ldw%%qe%@tpgcpmdh@gwwkghfweth&ﬁ@%e@@v' ng the
greatest 35 effect. ese nutants bound mADb V. These

resul ts showsaltHACSH RI0dEES Y467 HHPeRABD MeFETri ti cal det erm nants of
the mAb 15EVQ.epit/openciResydue BR48& absor Gentfiididt ed 4 t/hedcﬁa@ﬁh@pe. These

resi dues re cl osel osed an a urf of ure 7A). The
results arso"Showe %/1?1 %ryegal‘ ueéﬁ%fgg %@8 %’g&? t%‘%% 8, H539’
5N541, E570, 7aﬁbl6 K629%) .al RlbmalheukaneramirifcaceiavekKdérte RISSRradd R489,

contributed tg ﬁmleplmra@lorlsmgrg%%% %ew@%ﬁe@g&&ewe@wp@rted by the
H D exchange studies with mAb 8 . ure 7A shows bi nding epitope sites
)g

for mAbs 12QUEFIEVIahtP f%EW@W(tSI at %168@""%8%5‘?%)% superi nposed on
the 10 structtneaakdhidmrsdtR3d Tﬂi‘l&:@ﬂpl@ﬂﬁu%@rﬁg rmAbndSEVQL eoMver S resi dues

vios, Kigf, A8, DABG,. BB NI, L636..CR0, 639, N1, ER10. and K6lo.

H D Exchange ‘s e proce ures used to anal yze the
anti body per Eur bettiroreatece SimiPiiagot 6216t Harodest Mirbed lor Bviagushy (Hamuro

et al., J. BkoMDIpirected Mutagenesis Kit (USB Corporation, Cleveland,
OH) or Quick Change II Site Directed Mutagenesis Kit
(Stratagene, San Diego, CA). The reactions were performed
35 according to each manufacturer’s recommendations. The

obtained clones were sequenced for verification, and the
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Techni ques 14:171-182, 2003; Horn et al., Biochem stry 45:8488-8498, 2006)
with sonme nodifications. Reconbinant TLR3 ECD (expressed from Sf9 cells
with Ctewoiznel12H18-t ag and purified) was incubated in aCiasc@oasmdds wat er
solution 20for predetermined times resulting in deuteriumincorporation at
exchangeabl e hydrogen atons. The deuterated TLR3 ECD was captured on a
columm containing i mobilized mAb 15EVQ and t hen washed wi th aqueous

buffer. The E@@lkltﬁﬁghmﬂaeﬂ_MaE@t@r ot el nawas ebyt eglof rom-tihe col um and
| ocal i zati on _of 25 eut i um cont ai i g fra%geq1 ﬁas determ ned by

prot ease di gBSTTSH dnt Migs” Sr&¢ Artarysy 19 EftnceTontrol ,  TLR3 ECD
sanpl e was precesgedhsimi(Hart ) exeepkrrtswasveposedvilsl depkt errat ed wat er
only after C@Qﬁﬂ%% QPf¥Qﬁa§9ﬁk@§9¥mﬁ%|Hﬂﬂxéﬁgeéh%Qc$@§Q%thQ% eluted in the
sanme manner as t experi nmen . Regi ons bound to the antibody
wer e |nfePreBeF@’5§a%%d§%‘§%@é§ F%PﬁFl§€WV“6P0%%6&edAﬂﬁéﬁf@%éﬁange and t hus
contain a hi ghersefr astnen efr dedt esAasym-shiam1the-gieherenceqdt R3dECD sanpl e.
About 80% of the protein e pped tao_sp CIfIC ep |des ,Maps of HD
exchange 35 pef@hr%a?ﬁ%ﬁnofH¥ﬂF§ fég§ v aB 15 ar%‘ap Somn i Flgure 7B.
Only the segﬁéﬁWD@deURBeagUuﬁdeﬂhéwpent$oﬁ afdectiedTdyenPb TEBEVQ is shown
for clarity. sTheJeprinder cof Jjhe- priohebn Lxhepdisngeto the am no and
carboxyl termini of TLR3 ECD was not affected appreciably. The H D exchange
studi es i'tentified peptide segnents 5465YNKYLQL411, 514SNNNI ANl NDDM.526 and
529LEKL532 ofraSEQ6.D NO 2 as regi ons where exchange on TLR3 was
particularly altered by binding to mAb 15EVQ By its nature, H D exchange
is a linear mapping nmethod and usually cannot define which residues within
t he peptide segient are nost aff ected hifQ'Pm‘ﬁinf' body bi ndi ng  Howeyer, the
ext ensi ve ov§ﬂﬂﬁb|hemdeenuthem%VEnmx:hangauamd muwt at irendl @é<q¥?% gi ves
added confi denge LW@L the Sttdageghowit i opr A4S Lug u.gﬁ.m35|te
for mAb 15EVRQ BTN Sbimdiang Sk te V&S |1 fio SAMEs | [ Naar| ag No a&cifd,;geguence
regi on as previeousiiys deserijbed i onromib11cIP68s ([PCH I5HFeDI[. 1910.] 156
W06/ 060513AR)5buft e |wa® flodnd [t d@be I'ecated pn4la |[copplleti®l y 156
non- over | app|l 0§ sur'flage 'Eilgiif e [ 7 i n"aqgr eBhrent 4'wi it H?t he Bagk 1%6f

cr oss- conpet ﬂ§§n ﬂ%}weﬁﬁ .hége antibolfes The ﬂgE\Cﬂgirdﬂ%g epi t ope
was spati al | y By ot |1|1n| L»ﬂé th%4 €9 % i lﬁgi |g11§i 6122?1'( tdée C102CI 4 ial segnent
on TLR3 20( Bet®s et @ -, 103 QC.a Natt iz Acas TSEi - | (SA) 20387925 15@/ 97, 2006,

Ranjith-Kuma[ €% [alue |J 1Bl QI 1loN@Miog 282710 /6685 /o /8, |2ZQEb/;| Lol |Eseal .
Sci ence, 320} 1879} 3&1,[ 2008) .1"9Not 1084 $himg| t we be ound2t 9 awy [part i cul ar
theory, it is believed that binding of mAb 15EVQ on its TLR3 epitope causes
steric 25 clashes with a Iigand dsRNA nol ecul e and/or the di mer partner,
preventi Aag |igand binding and |igand-induced receptor dinerization. 30 35
Tabl e 5b. Exanple 7 Generation of variants with enhanced thernal
stability Structure-based engi neering was conducted to generate 10 anti body
variants with increased thermal stability, with sinultaneous efforts to

mai ntain the biological activity and mnim ze i mmunogenicity. mAb 15EVQ was
sel ected for engineering. To mnimze i munogenicity, only gernline

mut ati ons predicted to be 15 beneficial based upon structural

consi derations were pursued. The VL and VH sequences of mAb 15EVQ (SEQ I D
NGO 41 and SEQ ID NO 216, respectively) were aligned with the human
gernli ne genes using BLAST searches. The cl osest gerniine
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sequences identified were GenBank Acc. No. AAC09093 and X59318 for VH and
VL, respectively. The following differences were identified between the
gernl i ne wbl20Mi12and t hose of the mAb 15EVQ VH and VL se®a@&nseslo/ofidh) V34l ,
&355, 5F50R, A61S, and QB67H; (VL) G305, L31S, and A34N. The identified
sequence di fferences were mapped onto the crystal structure of the mAb
15EVQ and residues predicted to alter packing and interface interactions
were sel ected forgenghgesr inigs Based upont hererysd akastddect ppe of the

10anti body ( Exanpl e 6), potential _struc e destabilizing residues were
i dentified. ?ﬁ?SAAlg‘%ET‘Tasg ¢l ogléﬁa%aT\%RtgyE%s&%e}Ht iof%i gdlq/ﬁ%tw%%or e of VH
near V34. ThESDCawist yowmss thar eaendlighstd adeormedabeci@nskl ghtly | arger

si dechain Su%bel_angiglh_lceat (421? Eg{%eo layéésq;v)&e_ \Q@ghg&'ralngdbﬁ;ckrege a\él?y VL interface

15 wi thout a H-bondi ng network. The negatively charged carboxyl ate group of
E99 was i A adgeterall - e s pridbi %lléﬁhl\cig?%r%eﬁg Wi PR MBSt y"van der \Waal s
(vdw) cont actispliacanei giaorhagienesi dues. pBueyivhg acobatge agrougors usual |y
energeti cal | klljonfraSVO{1a bllne ag%lt hus ik;]%smdewstsag(i%éeic iegg Seifnf ect. 20(3) F50 of
VHis a VH VL i‘Aterface Pedidud. 1T aronkti c-sidéchainlis bul ky and thus
may have negatiiescapeactPClpaubstthet paiRerng . ArEl bohdicagnendMedwvrepacki ng
networ ks for gthg kv wer eycal culsabeghapd: visuabby nspaciead tdsRymol  (wwe //
pynol or % Buri eg cavities in the VH and VL domai ns 25were conputed by

Caver (P r ekJaERsEP, TmeRBF Gitnt or ThEtt €50Ve7: 36,°2200%)-. LAPT %0l ecul ar
graphi cs figuaepes anar enproepas edsi peRymal a dMetationspiere reader t o t he
expression v rs.encoding Fab fr n or 1g& full human anti bodi es
gener at ed asqggéfs)eccruil%]ég%vﬁC%i’a%ﬁf”éyv EZi %ZS) 'standard cl oni ng 30t echni ques

usi ng Qui ck ChangeSd ExXer8iepes Digrecpedf vt dgenestscikicel (Sthrae dgene,  San

Di ego, CA), Ghangerl Toddilstiple Mitaldon Sid enbidmabesh Mihagenesis Kit (USB
Corporation, (Cevel and, O—g or_ Quick Chanv?e Il Site Directed Mitagenesis
Kit (Strafag8hes? SERPBI%F0T CAF S FHE o BT Ons " WerFéSpetFofMed 35accor di ng
to each manutacty eelss recommendatéony. nddrrobt aindedalironesd wer e sequenced
for verificatjpo ad_th ul ting i neered, vari So e, naned mAbs
15-1 - 15- 10Ejgc%oruglggsé' tga?é]]gj%r %TD%I fe?{g%h hegvypoorélﬂlogﬁi5 cc\r,:g%na Each vari ant
chain (H or Bfewidy éxpr eSsedl w ttt-hel Pdctsqpe me ISEVEY IM16Ft$F chain to
produce anti bedi@s, rexcephgtfhatiobhgid 1beansnabal nntofodmdbe 15-138 was from
mAb 15-6, A listing of the SEQ ID NGs: far th vari abl e regi ons of

" ht - and® hedos: CHar b ‘SAA=FAHIL"F Bg AT AWy bt 07 b - CRAFHS OF b 15EVQ
and its engi neeredguvainanhsrigrshowasi nedialrhed 6isiTiabllie-rpCshowsgpni mers for

gener ation of, gagh_yar g’@@gocz;lq Jabl e 6. SEQ I D NO Candi date no: HCDR1
HCDR2 HCDR3 LCDR1 L LCDR3 LV Heavy | g4

25

30

35
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Light chain 15 111 112 84 109 110 113 41 216 220 156 15-1 111 114 84 109
110 113 41 124 130 156 15-2 115 112 84 109 110 113 41 125 131 156 15-3 116

112 84 10w02a(»/127113 PCT/US2010/032964
Table 7.
Ca.ndldate Mutants Primers Sec.] D
no: NO:
GCCTGGAGTGGATGGGCCGGATCGACCCCAGCG 142
151 HC: F50R
CGCTGGGGTCGATCCGGCCCATCCACTCCAGGE 143
AGAGGTAACTCCCGTTGCGG 144
152 HC: V34l
GCATCTGGCGCACCCAGCCGATCCAGTAGTTGGTGAAG 145
AGAGGTAACTCCCGTTGCGG 146
15-3 HC: V341/G35S
GCATCTGGCGCACCCAGCTGATCCAGTAGTTGGTGAAG 147
AGAGGTAACTCCCGTTGCGG 144
154 HC: A61S/Q67H
CGCTGATGGTCACGTGGCCCTGGAAGCTAGGGCTGTAGTTGGTGTAG 148
HC: CTTCACCAACTACTGGATCAGCTGGGTGCGCCAGATGC 149
15-5 F50R/V341/G358/
AB1S/Q67H CGCTGATGGTCACGTGGCCCTGGAAGCTAGGGCTGTAGTTGGTGTAG 148
H: CGCCATGTACTACTGCGCCCGCCAGCTGTACCAGGGCTAC 150
15-6 ;
VBAVG3ES/EQ | 1A GCCCTGGTACAGCTGGCGGGCGCAGTAGTACATGGCG 151
GCCAGCCAGAGCATCAGCAGCTACCTGGCCTGGTACCAGC 152
157 LC: G30S/L31S
GCTGGTACCAGGCCAGGTAGCTGCTGATGCTCTGGCTGGC 153
AGAGGTAACTCCCGTTGCGG 144
15-8 LC: A34N
CGGGCTTCTGCTGGTACCAGTTCAGGTAGCTGCTGATGCTCTG 154
HC: CGCCATGTACTACTGCGCCCGCCAGCTGTACCAGGGCTAC 150
15-9 F50R/V341/G35S
/AB1S/Q67TH/E99Q |GTAGCCCTGGTACAGCTGGCGGGCGCAGTAGTACATGGCG 151
CAGGGCAACACCCTGCCCTACACCTICGGCCAG 228
1510  |LC: S95P
CTGGCCGAAGGTGTAGGGCAGGGTGTTGCCCTG 229

5
The thermal stability (Tm) of the generated variants was
measured by DSC (Table 8). Binding of the antibody variants
to TLR3 was comparable to that of the parental antibody.
10
15
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113 41 126 132 156 15-4 111 117 84 109 110 113 41 127 133 156 15-5 116 118
84 109 110 113 41 128 134 156 15-6 116 112 119 109 110 113 41 129 135 156

15-7 111 w02010/127113

10

15

Table 8.

Summary of melting temperatures

and rationale for making them.

(Tw)

PCT/US2010/032964

of the variants

Candidat )
az&ae Mutations Rationale ™ (°C) [ATM (°C)
15EVQ WT 64.7 0
15-1 HV F50R VH/VL interface 69.3 4.6
15-2 HV V34l VH core packing 66.9 2.2
15-3 HV  |v34rG3ss H-bonding, VH core 71.2 6.5
packing
VH/VL packing, VH
154 HV AB1S/Q67H 65.4 0.7
surface charge
F50R/V341/G35S/ VH/VL interface, H-
155 RV lae1s/Q67H bonding, VH core 76.2 1.5
H-bonding, VH core
15-6 HV V34l/G34S/E99Q . 75 10.3
packing, removal of
15.7 LV |G30S/L31S L-CDR1 surface polar | 4 16
residues
15-8 LV A34N VL/VH interface 64 -0.7
F50R/V341/G35S/ VH/VL interface, H-
159 HV' |a61S/Q67H/E99Q  |bonding, VH core 76 1.3
15-10 LV S95P Canonical structure 76.6 11.9
stabilization
Example 8

Generation of a surrogate anti-TLR3 antibody

A chimeric antagonistic rat/mouse anti-mouse TLR3

antibody,

herein named mAb 5429 was generated to evaluate

effects of inhibiting TLR3 signaling in various in vivo

models,

as the humanized antibodies generated in Example 1

did not have sufficient specificity or antagonist activity

for mouse TLR3.

The surrogate chimeric maAb 5429 as well as

its parent rat anti-mouse TLR3 antibody ¢l1811 inhibited mouse

TLR3 signaling in vitro,

and in vivo,

and ameliorated

pathogenic mechanisms in several disease models in the mouse.

Data discussed below suggests a role for TLR3 in the

induction and perpetuation of detrimental inflammation,

80
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84 120 110 113 122 42 102 157 15-8 111 112 84 121 110 113 123 42 102 158
15-9 116 118 119 109 110 113 41 159 160 156 15-10 116 112 119 109 110 226
225 129 186 2807127113 PCT/US2010/032964

contribute to the rationale for the therapeutic use of TLR3
antagonists and TLR3 antibody antagonists, for example acute
and chronic inflammatory conditions including
hypercytokinemia, asthma and airway inflammation,

5 inflammatory bowel diseases and rheumatoid arthritis, wviral

infections, and type II diabetes.

Generation of the surrogate maAb 5429

CD rats were immunized with recombinant murine TLR3

10 ectodomain (amino acids 1-703 of seq ID NO: 162, GenBank Acc.
No. NP 569054) generated using routine methods. Lymphocytes
from two rats demonstrating antibody titers specific to
murine TLR3 were fused to FO myeloma cells. A panel of
monoclonal antibodies reactive to murine TLR3 were identified

15 and tested for in vitro antagonist activity in the murine
luciferase reporter and murine embryonic fibroblast assays.
The hybridoma line C1811A was selected for further work.
Functional variable region genes were sequenced from mAb
cl81l1l secreted by the hybridoma. Cloned heavy chain and

20 light chain variable region genes were then respectively
inserted into plasmid expression vectors that provided coding
sequences for generating a chimeric Rat/Balb C mulgGl/k mAb
designated as mAb 5429 using routine methods. The antibodies
were expressed as described in Example 3. T he amino acid

25 sequences of the mAb 5429 heavy and light chain wvariable
regions are shown in SEQ ID NO:164 and SEQ ID NO: 163,
respectively, and the heavy and light chain full length
sequences are shown in SEQ ID NO:166 and SEQ ID NO: 165,
respectively. The heavy and light chain full length

30 sequences of mAb ¢cl1811 are shown in SEQ ID NO: 168 and SEQ ID

NO: 167, respectively.

Characterization of mAb 5429

mAb 5429 was characterized in a panel of in vitro assays
35 for its neutralizing ability on TLR3 signaling. The activity

assays and results are described below.
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15 Bi nding of mAbs 15-1 - 15-9 to TLR3 was eval uated by ELI SA

i munoassay. Human TLR3 ECD (100 pl of 2 pg/m TLR3- ECD) was bound to a

bl ack Maxweantw/prase (eBi osci ence) overni ght at 4C.  ThePplratSesioms2oe4 washed
and bl ocked, and 5 diluted antibodies were aliquoted at 50 pl per well in
duplicate onto the wells. The plate was incubated at RT for 2 hours shaking
gently. Binding was detected using | um nescence POD substrate (Roche

Appl i ed Sci emgeindVhasRirdse GaipdRbY:r deab.adday 11 582 950 001) and goat

anti - human Fc: HRP 10(Jacks oRe earch t. No.
109- 035- 098) and th uﬁ’r%ﬁ wg% ad™ %%g %e&t? I\?aengﬁ?}étAé’Cre ter
(Mol ecul ar Déui g o6 Burasy wap B, 1EA) by DSE Exqpeminerst spwerme cpék f BPned on a

McroCal s Adt s MRy Capiskhas ¥, DRE SY:shem {MaCt ol e LiGpsNorthanpt on, MA)
in 15 which ten%)er ature differences between the reference and sanple cells
5

wer e cont Pnudbsts TREARUPEISS andredtd%hr ot ed St B89 power2thimesP°Sanpl es were

heated from %@ Qllt Qed>C at1 s Q@@élﬂgté@tﬁl ot £0.Chow 1dhe pre-scan tine
was 15 minutes and the filtering period was 10 seconds. The concentration

20 used in tRetBECréXper aﬁeﬁt@“ﬁﬁ%t%éaf‘ Y. 3 ﬁgjlom CelﬂﬁéW?@l d%f the
resul ti ng thesnmigransvmgs aperdsermedt Usi ngriMgcanCalor O tgistie dt im0kt war e

(Ng crlgcil HCLL%%%&%%%G%% Ta%F§E7H Cagdl datg nOGCgU]ijjfta% PéA)ners Seq ID

CCCTGEEGT CRATEGEECEUCAT COASTICCAGSCL 14 3 c 1812 sEICH S V34 h g AGACHAACECLCCGT TGCGEG

F T CTERRAR LR GCTAFT T8 14 shasdi e V3411 G855

AGAGGTAACT
Bedford, MA), 5 ng phRL-TK control Renilla luciferase

(Promega Corp., Madison, WI) reporter plasmids, 1.5 ng pCEP4
encoding the full-length murine TLR3, and 13.5 ng empty

15 pcDNA3.1 vector (Life Technologies, Carslbad, CA) to bring
the total DNA amount to 50 ng/well. 24 hours post-
transfection, the cells were incubated for 30 minutes to 1
hour at 37°C with the anti-murine TLR3 antibodies in fresh
serum-free DMEM before the addition of 0.1 or 1 ug/upl

20 poly (I:C). The plates were harvested after 24 hours using
the Dual-Glo Luciferase Assay System (Promega, Madison, WI).
The relative light units were measured using a FLUOstar
OPTIMA multi-detection reader with OPTIMA software (BMG
Labtech GmbH, Germany). Normalized values (luciferase

25 ratios) were obtained by dividing the firefly relative light
units (RLUs) by the Renilla RLUs. mAb 5429 as well as its
parent mAb c¢l1811 and mAb 15 (Table 3a) reduced poly(I:C) -
induced NF-kB and ISRE activation in a dose-dependent fashion
(Figure 8A and 8B), demonstrating their abilities to

30 antagonize the activity of TLR3. IC50s measured in the ISRE
assay were 0.5, 22, and 0.7 ug/ml for mAb 5249, mAB 15 and

mAb c1811, respectively.

Murine Embryonic Fibroblast (MEF) Assay

35 C57BL/6 MEF cells were obtained from Artis Optimus
(Opti-MEF™ C57BL/6 - 0001). The cells were plated in 96-well
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GCATCTGGCGCACCCAGCTGATCCAGTAGT TGGTGAAG 147 15-4 HC: A615/ Q67H
AGAGGTAACTCCCGTITGCGG 144  CGCTGATGGTCACGT GGCCCTGGAAGCTAGGGCTGTAGT TGGTGTAG
148 15-5 WQ208QRIY341/ G355/ A61S/ Q67H PCT/US2010/032964
CTTCACCAACTACTGGATCAGCTGGGT GCGCCAGATGC 149

CGCTGATGGT CACGT GGCCCTGGAAGCTAGGGCTGTAGT TGGTGTAG 148 15-6 HC: V341 / G355/ E99Q
CGCCATGTACTACT GCGCCCGCCAGCTGTACCAGGGCTAC 150

mg&wwﬁ%% 11;5)32, 048-c21LE/weG3054 L35 n1
GCT CGTACCAGOLACGTACCH AT AT G T Tooe 183° 158 /= kPS>
AGAGGTAACTCCEGA,GEBES 10 4:g/ml gentamycin) . All incubations were done at
37°C/5%C0,. 24 hours after plating, mAb 5429 or mAb cl1811
5 were added into wells. The plates were incubated with the
mAbs for lhr, after which Poly(I:C) was added at 1 upug/ml in
each well. The supernatants were collected after a 24-hour
incubation. Cytokine levels were determined using a bead kit
(Invitrogen Corp., Carslbad, CA) to detect CXCL10/IP-10
10 following manufacturer’s protocol. The results were graphed
using GraphPad Prism Software. Both antibodies reduced
poly(I:C)-induced CXCL10/IP-10 levels in a dose-dependent
manner, demonstrating the abilities of these antibodies to
antagonize endogenous TLR3 and inhibit TLR3 signaling (Figure

15 9).

Flow Cytometry- Surface Staining

C57BL/6 and TLR3 knockout (TLR3KO) (C57BL/6 background;

female, 8-12 weeks of age, Ace Animals, Inc.), 10 per group,

20 were dosed intraperitoneally with 1 ml of 3% Thioglycollate
medium (Sigma) and 96 hrs later, the mice were euthanized and
the peritoneum from each mouse was lavaged with 10 ml sterile
PBS. Thioglycollate-elicited peritoneal macrophages were
resuspended in PBS and cell viability was assessed using

25 Trypan Blue staining. Cells were pelleted by centrifugation
and resuspended in 250 pl FACS Buffer (PBS -Ca’"-Mg®’, 1% heat-
inactivated FBS, 0.09% Sodium Azide) and were kept on wet
ice. The CD16/32 reagent (eBioscience) was used at 10 pg/10°
cells for 10 minutes to block Fc Receptors on the

30 macrophages. The cells were distributed at 10° cells in 100
nl/well for surface staining. Alexa-Fluor 647 (Molecular
Probes)-conjugated mAb c¢1811 and mAb 1679 (rat anti-mouse
TLR3 antibody that had no TLR3 specificity, and thus used as
an isotype control) were added at 0.25 ug/10° cells and

35 incubated on ice in the dark for 30 minutes. The cells were

washed and resuspended in 250 pl of FACS Buffer. The
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CGGECTTCTGCTGGTACCAGT TCAGGTAGCTCCTGATCCTCTG 154 15-9 HC: F50R1V341/ G355
[/ A6151Q67HLE99Q CGCCATGIACTACT GCGCCCGCCAGCTGTACCAGGEGCTAC 150
GTI AGCCCT GEDACAACTIBBCECECGCAGTAGTACATGECG 151 15-10 LC: POPRIS2010/032964

CAGGGCAACACCCTGCCCTACACCTTCGECCAG 228

229
measur ed by

melting tenp
Candi dat e no!

10

15

20

25

30

35

Cl GGCCGAAGE GTAGGEGCAGEE GI'TGCCCTG

The thermal stability (Tm) of the generated variants was
DSC (Table 8). Binding of the antibody variants to TLR3 was
conpar abl e t ¢ithati of sdhe, parent abp anbkbodyes, 1:dkbra,Talh ¢ s Summary of

th t d rat le f Ki th
BT 41 Bt BaCT ool B T CC) AT (E): BBV Ui 64170 15-1 H

of samples on FACS Calibur to detect a dead cell population.
Samples were collected by the FACS Calibur using Cell Quest

Pro Software. FCS Express was used to analyze the collected
data by forming histograms.

The binding of mAb ¢1811 to murine thioglycollate-
elicited peritoneal macrophages from C57BL/6 and TLR3KO mice
were evaluated by flow cytometry to determine binding
specificity. mAb 5429 was not used in this assay since the
mouse Fc region of this chimeric antibody was expected to
contribute to non-specific binding. mAb cl1811 exhibited no
binding to TLR3KO macrophages, and increased binding to the
cell surfaces of C57BL/6 peritoneal macrophages, suggesting a
specificity of the mAb for TLR3 (Figure 10). mAb 5429,
having the same binding regions as mAb cl811, is assumed to

have the same binding specificity as mAb cl811.

Example 9
TLR3 antibody antagonists protect from TLR3-mediated systemic

inflammation

Model

The Poly(I:C)-induced systemic cytokine/chemokine model
was used as a model of TLR3-mediated systemic inflammation.
In this model, poly(I:C) (PIC) delivered intraperitoneally
induced a systemic cytokine and chemokine response that was
partially TLR3-mediated.

Female C57BL/6 mice (8-10 weeks o0ld) or female TLR3KO
mice (C57BL/6 background; 8-10 weeks old, Ace Animals, Inc.)
were given mAb 5429 at 10, 20 or 50 mg/kg in 0.5 ml PBS, mAb
c1811 at 2, 10 or 20 mg/kg in 0.5 ml PBS or 0.5 ml PBS alone
(vehicle control) subcutaneously. 24 hours after antibody
dosing, mice were given 50 pg poly(I:C) (Amersham Cat. No.
26-4732 Lot no. IH0156) in 0.1 ml PBS intraperitoneally.
Retro-orbital blood was collected 1 and 4 hours after the

poly (I:C) challenge. Serum was prepared from whole blood and
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FSOR VH VL

interface 69.3 4.6 15-2 HV V34l

VH core packing 66.9 2.2 15-3 HV

V34l / G35S H bondi ng, VH core packing 71.2 6.5 15-4 HV A61S/ Q67H VH VL
packi ng, wbhl2suw2ane charge 65.4 0.7 15-5 HV F50R1V341/ GBe®/USABLS851964H VH VL

i nterface,

Hbondi ng,
core packing,

VH core 76.2 11.5 15-6 HV V34l/G34S/ E99Q H bondi ng, VH

removal of 75 10.3 15-7 LV G30S/L31S L-CDR1 surface pol ar

residues 63.1 -1.6

10

15

20

analyzed for cytokine and chemokine concentrations by

Luminex.

Results
Poly(I:C) delivered intraperitoneally induced a systemic
cytokine and chemokine response that was partially TLR3-
mediated, as evidenced by the significantly reduced
production of a panel of chemokines and cytokines in the
TLR3KO animals

(Table 9A). The TLR3-dependent poly(I:C)-

induced mediators were IL-6, KC, CCL2/MCP-1 and TNF-a at 1 hr

post-poly(I:C) challenge, and IL-lo, CCLS5/RANTES and TNF-a at

4 hr post-poly(I:C) challenge. Both mAb cl1811 and mAb 5429
significantly reduced levels of these TLR3-dependent
mediators, demonstrating the ability of the antibodies to

reduce TLR3 signaling in vivo (Table S9B). Values in Table 9
are shown as mean cytokine or chemokine concentrations in
pg/ml of six animals/group *SEM. These data suggest that
TLR3 antagonism can be beneficial in reducing excess TLR3-
mediated cytokine and chemokine levels in conditions such as

cytokine storm or lethal shock.

Table 9A.
C57BL/6 TLR3KO
PIC - + - +
mAb 5429 (mg/kg) - - - -
mAb ¢1811 (mg/kg) - - - -
1 h PIC challenge
TNFa 6.005% 0.32 319.4 + 34.1* 9.13+4.41 43.80 £ 10.13**
KC 129.3+ 9.83 2357 £491.5* |152.0+21.34  |432.3 £ 90.66**
IL-6 40.91x 5.66 5317 £856.7* [120.1£99.99 1214 + 294.9**
MCP-1 84.67+ 18.45 694.6 £ 127.8* |67.85+34.16  (249.9 £ 55.60**
4 h PIC challenge
IL-1a 28.21+ 17.78 796.7 +45.0* 13.94 £ 13.84  |408.5 £ 29.91**
RANTES 20.87+ 1.738 4511+783.4* |36.01+4.484 706.3 + 84.36**
TNFa 0100 561.7 +81.84* (3.215+3.115 305.8 + 53.63**

*p<0.001: One Way ANOVA to C57BL/6 PBS
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15-8 LV A34N VUVH interface 64 -0.7 15-9 HV F50R1V341/ G35S/ A61S/ Q67H E99Q
VH VL interface, Hoonding, VH core 76 11.3 15-10 LV S95P Canoni cal

st ruct ur eweteatw/i2imati on 76.6 11.9 5 Exanple 8 GCener at iPOm/UsR018/032964 0gat e
anti-TLR3 anti body A chineric antagonistic rat/nouse anti-nmouse TLR3 10
anti body, herein naned mAb 5429 was generated to evaluate effects of
inhibiting TLR3 signaling in various in vivo nodels, as the humani zed

ant i bodi es generateed in Exanple 1 did not have sufficient specificity or
ant agoni st activity for nouse TLR3. The surrogate chinmeric mAb 5429 as well
as 15 its parent rat anti-nouse TLR3 anti body c1811 inhi bited nouse TLR3
signaling infvitro, and in vivo, and aneli otsaiied pat hogeni c nmechani sigs in
several disease g@dells i n, T hel NDUSE. + Data.di squssed bélow,suggests a
role for TLR3 T _the nducti ana perpetuatlon of dgtrimental
i nf | anmmat i on|™aha "Bt ri*but el t o *the rati'onalle for tHe therapeutic use of
TLR3 ant agon|msd ss1afdkg|TLR3 ant|i body ant agonl st|s, tor @xanm e acute and
chronic inf|qHHg&M%% ondi-tions—nctudinghypercytoki nema,—asthma—and

ai rway i nfl apmetnEQ, s 1A EpEt Oy euE L A REsS s A B 2 e B0 G s
arthritis, vjral,dnfegklops. @R fyPe. L. 41.a0el £S5 H0eS.akboNof. Ahe

Surrogate n‘A 5/1’)0 ab rats—vere Lnoni zad \M t reco fhi nanpt—ny |r| ne TI R3

- A= —C— 1Tt LLLEE “R A% T LERAA AN L AN N %1 A"

10ect odomai n| (antho affPes2%: 71730 ofe 1Ses 4 IrIRO 73&?&2133&wsaﬁk***Ac@%9+M64 NP
569054) generata@hu& m@sr@wl @eew&bhog&mwﬂm@&m@s 375 008 & W01 A S

ocnaait A

denonstratin ﬂ(')'dhéllédg}éu)' t++ters SPect He—tormurine—TtERS—were—fused—to—+HO

B B P A g e L e o
murine | ucifer da¥¥E? ep té?“ﬁnélmﬁﬁw ﬁemé“r*ié‘%&?tﬁni%?’vﬂqsﬁ*r qiitsast " ac%f(ﬁy@?”l'he

hybridoma |ine GE311AwRSssel (@61 adlssh-Ofos f.L41 LG N0EK:  [BLIGE kOl s MAk-qbl e
regi on genes -wete SeqUERGEdH RN 0 fvbttinis Glsldm il rodksld e siy0T T HotTe:

respecti vgl y inserted into plasm d expression vectors that provided codi ng
sequences for generating a chineric Rat/Balb C nul gGl/ K mAb desi ghated as
mAb 5429 using routine nethods. Thé&xampldddi es were expressed as descri bed

|n Example 3. ohebe, ATLBSy A6kdadn IS UERCES Ay o282 106a06 and | ght
chai n vari abl &€ Al O 0 163,
respectlvelyr_éﬁb the heavy and |i ght chaln fuII Iength sequences are shown

in SEQ ID NO 166 andaSEQdd2-MNonkbSendfspestinekbya vhheoheavy) and |i ght

chain Tulh | enathe 30sequences of ™o, GABHL &5 sPoMnLD AEQLRNG 168 and

(C57BL/6 background; 12 weeks o0ld, Ace Animals, Inc.) were
anesthetized with isoflurane and several doses (10-100 ug) of
poly(I:C) in 50 pl sterile PBS were administered
intranasally. Mice received three administrations of

15 poly(I:C) (or PBS) with a 24 hour rest period between each
administration. 24 hours following the last poly(I:C) (or
PBS) administration, lung function and airway
hyperresponsiveness to methacholine were measured using whole
body plethysmography (BUXCO system). The mice were placed

20 into the whole body plethysmograph chamber and allowed to
acclimate for at least 5 minutes. Following baseline
readings, mice were exposed to increasing doses of nebulized
methacholine (Sigma, St. Louis, MO). The nebulized
methacholine was administered for 2 minutes, followed by a 5-

25 minute data collection period, followed by a 1l0-minute rest
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Characterization of mAb 5429 mAb 5429 was characterized in a
panel of in vitro assays 35for its neutralizing ability on TLR3 signaling.
The acti woyossams and results are described bel ow.  MerCrs2000819+ ase
Reporter Gene Assay The nmurine TLR3 cDNA (SEQ ID NO 161, GenBank
Acc. No: NM 126166) was anmplified by PCR from nurine spleen cDNA (BD

Bi osci ences, Bedford, MA), and cloned into the pCEP4 vector 5(Life

Technol ogi espeCaishbaske GhYsdipicnd siandard-aetHodsnaQihk HEK293T cel | s
were pl ated IF 916 wel | V\/Ellte clear-botégm pl ates at a concentratlon of 4 x
104 cel I s/ wef211¥°86hpl ef'e DVERT ahd 'ased’ thig" {51 owi g a4y °or °°

transfecti ongnumiorg bayef éetam aed 2-@0®e1é1twmte©gaesnt@ora}yera@ﬁ@lﬂbad, CA)
10usi ng 30 ng.pNF- KB, fifetly; luci ferage,d Sk %@9@;@%@0 %%/@tgn)ego CA) or 30
ng pl SRE fi refI%/ | uci ferase (BD Bi osci ences, Bedf MA) , ng phRL-TK
control Reni FP& Clwl}c‘fﬂf%Wé?séu%qul@ﬁe@%ﬁseoﬁrbentswaﬂ%%eoHerWe)Ut érbbﬁde pl asmi ds,
1.5 ng pCEP4agacodi Pgng&oew]ldanhengieo rTUTﬂbdﬂlehal]R%,ola.ﬂglaﬂzgtgés R@AE)’TD'[?/ 15
pcDNASlvector Li fe Technol agi es t ring the total DNA
amount to 50 ngl wel T o"%4 Eiﬁur@g g?c‘i rggrnngfetg?%n ® the]1 Pg Viere i ncubat ed
for 30 m nut estlt@\flnhdme aﬁleJF@tvm {Thet Fen @tk s P wﬁee TleR8vehtarbodi es i n

fresh serum frree DVEMbDef Qf & thee addjth anyRf @20’10 Qbml ROMLRA.2QRAI Y(I1:C).
The plates were harvested after 24 hours usin Dual -d o Luciferase

Assay System"(Pronegat e MIdPSO 29 WeﬂFﬁecorléleﬁg?Q/émfjl @ﬁﬂre&n?tt s %€t e neasured
usi ng a FLUCsharl GBILMsrruI td-1det enitisone reeadenspdridhd GRATRMA sofeewar e ( BMG
Labt ech GrbH r y e lLue l.uci f.era tiQ wer e

obt ai ned by i \g/;:at T %th I re‘ernq76 glel%tllyvézoﬂ(ntght Tglnl rtﬁs f%ﬁ%g)a Ss%yt he Renilla
RLUs. mAb 54298&9@r\ﬁemeda§oit%@ﬂloar@m mﬁmaf@rgm{f Enararrolsafddiite 3a)
reduced pol y{hiQGpiexi Nekeeds N kB and 1h SRE-ackiMat-ton, iMa)a dose-dependent
fashion (Figure 8A and 8B), denobnstrating their abilities to 30antagonize
the acti ?ty of TLR3. 1C5Cs neasured in the | SRE assay were 0.5, 22, and
0.7 p,g/nl feesuwAls 5249, nMAB 15 and mAb c1811, respectivel y. Mirine
Enbryoni ¢ Fi brobl F Y: o395 BLLS %@F S Vere ned from
Artis Optinus (Opt%?etvl\/ég’ig & 7B long ((E)%-?O“O%EIC e st wer et aﬁg%%d in 96-wel |
flat bottom ﬁ[ira%fés‘tEBDqﬂaPE(ﬂﬂlyéi{ Q)O,loé@c%jelal §¥R/€el r“eiilnatEGO pl MEF nedia
(DVEM wi t h g'ltdlbﬁrﬂﬁlént 10%0 heaqtrunnacdd vat ed-FBSch | dcNEAMG anghank@apg/ m

gent amycin). ncubati ons were done at 37C/ 5% 24 hours after

o at f. Ph P80 BEAT =R 1S Sa e Wt SRR it EFTETTRE. pl at es. ver e

i ncubat ed w t(Autdre arAbmskoindlang af tiecryddech rPadopElivE)esmaso added at 1 pg/ m
in each well ae?%ﬁ%’c%d%%%o%lﬂ@r% %&Péétt%g af tet, 2, 24-hour incubation.
Cytoki ne | evel s were determ ned usi ngi a bead kit (lnvitrogen Corp ,

Car sl bad, CA}vYPeregereeteexet10FFP-Ae 10F o1 "ORF NP Omartht)act tRet' s prot ocol .
The results WﬁﬂS&r@l’ea’phﬁd tdsi NG gCGraptRad Frd spx&oftrware.thBot h anti bodi es

reduced gl y{le uce(gmg< JEOI | P Jﬁge vel s |C51 l%cggss%dd?geqdeng manner ,
denonstrating 1f”h bi 1157 85 5F 't hese ant| ‘Bddi &5 t0 an agoni ze endogenous

TLR3 and i nhpbvtln'lfll%ﬂéslogmawtwq (& /pherolBep. iF|thw Oymtonmeiny=hiSur f ace
St ai ni ng stu&{a7@ké 6 a0d: TLR3Kknookout g (RbR3KD) 1,6 CoZBLL 6 hagkgr ound;

femal e, 8-12 weeks of age, Ace Aninmals, Inc.), 10 per group, 20 were dosed
i ntraperit on8atY (i THECRE GP398FHi 681 Y8 FARE 1RBdPUmM (Si gma) and 96 hrs
| ater, the nheeinmerereaiy hadh zed i Bod, TahGSQD&rfgi/k@ﬂﬁiH)lﬁfhfir&fﬁueaph)rribldse was

I avaged th teri Thi ogl ycol l ate-elicited peritoneal

macr opha\ggs \%ér erﬁryezu@peckl d’sB%Je PBS and cell viability was assessed using
25Trypan Bl ue st afWingedGaledsingiampet |ogt eehdbyfueentan fagati on and
resuspended ish gl&chhtl%@@d&efdf 8l t(rpea%nérga%f A@ﬁnalslv/gﬁa@@LRgl nacti vat ed
FBS, 0.09% Sodl um Azi d and were on ce. The CD16/ 32 reagent

(eBi osci ence)am@\iabé)dﬁs%%t “iﬁtspﬁfi% té’eﬂl% PrO&uY ﬁ(?)mcﬁ‘ﬁ]t]@é]g?o bit6ek Fc
Recept or s onmthat30mbacrephages. babel igel Psnbivene dirstyi dxutsediattyl06 cells in
100 p1/ I r ini a (

Probes)V\lg‘Lonj E“gé?% PLAEE & %%lﬂygﬁ R %}EA %ﬁé% 6fa%tﬂ Mn%%gng | tg.%tl body

t hat had no ?E%@pé@%qqr@i ti), - aﬁHr%Ws tsedmadiaedi st ypéEresntrol ) were
added at 0.25 pg/106 cells and 35i ncubated on ice in the dark for 30

m nutes. The cells were washed and resuspended in 250 pl of FACS Buffer.
The
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viability stain, 7-AAD (BD Bi osciences, Bedford, MA), was added at 5
pl/well no nore than 30 m nutes before acquisition of sanples on FACS

Cal i bur twodetosieri1ia dead cel |l popul ati on. Sanpl es were @oriusetea3ivgs t he
FACS Cal i bur using Cell Quest 5Pro Software. FCS Express was used to

anal yze the collected data by form ng hi stograns. The bi ndi ng of mAb
cl1811 to nurine thioglycollateelicited peritoneal macrophages from C57BL/ 6
and TLR3KO nmhegrmphel evialcyatied mbysd 110wy Cytcomeh& yatlion det enBhd@nbkndi ng
10specificity, qﬁb 5429 was not used.in this assay si n,cbgdt he nmouse Fc
region of thi-8 CHi AerTYantt by was “Bxpect8a 10 Cont riBd e to non-specific
bi ndi ng. MAbted8ED eximdiist edlrro nbrindiphgl tromPERSK@ ipacy dphages thand
increased bi pding te_1heceld (%%@%%%]2 of . 54 BLL 6 Rerid,pngal macrophages,
suggest i ng a 15specifi mtg of the mAb for TLR3 (Fi gure 10) . mAb 5429,

havi ng the s&felYithbi WP regt virs1as MRBIR181r1d (B radsundd t6'have the same
bi ndi ng speciti€itepecasedamb cdBtlina@anphe %itR0Hik3r antsubogdy ant agoni sts
protect from. TLR3-nedi ated system c jnfl tion Model The

ol y (1 O 1 ntCed Sy 5t 2 6By okt hel caHoR] RE" el °55 was used as a model
of TLR3- nedi atet:sspseeiviec stndd-anfiatt onnbdh rehissampded ,dapel y¢intC) (Pl C)

del i vered intrapenit gneal | ¥nd nduced ;a3 .ayst eqi-¢ &%%gét&% abgh chenoki ne
response that was partially TLR3-nedi ated. Fenal e 7BL/6 m ce (8-10 weeks

ol d) or fBnalB® TIRSKOIBORTEE (CESTBLY 6YBRTKGFOUREI 82 10 e ek’ ol d, Ace

Ani mal s, | ncaptieice ghteepnmis 3426hat t46,1120, ofedblebeg-naditbam PBS, mAb
c181l at 2, 100520 M/ ki 05,0, BES 010, 5.am, PES glons dyebicl e
control) subcutaneous! y. A nours after anti Bodly dos| ng, mce were given 50
pg pol y(I: C) afAmershasmGare Neer3526- 4732 dspt raigeryl HOAB6) in 0.1 m PBS

i ntraperitoneak] dmaReLAL QnOERL takabhed . was,eol tect edcdyRndc4 gurs after

t he pol y&l : C) chal |l enge. .Serum was rr%rnepar ed from whole bl pod and analyzed

for cytokrne®anf Ehentki 8 tonéent rat i ofs By EUmicHeRt REBUFTLY5P0l y(1: O)
del i ver ed i ntit agrercist omealckyrinduced iawsy Styeri ce pphokvearesandsweheapki ne
r?Sppnse thagsﬂ%%,pgiﬂh%hgyﬂﬁ5ggisﬁ%gkgﬁﬁgbbé?r %HggqﬁﬁgmerJhe .
significantly reduced production of a panel o chenoki nes and cytokines in
the TLR3KO afAifwdss (Tale 97 cvFhec TER3Hependent pol y(1:C) - 10i nduced
medi ators were |1L-6, KC, CCL2/MCP-1 and TNF-a at 1 hr post-poly(l:C
chal l engep and |L-1a, CCL5/RANTES axdmgiN--1a at 4 hr post-pol y(l: QO
chal | enge. Bot FTLRARnt1Bddy antamili sbd 30rageghi fhopaitilmmmethiyetovalvel s of
t hese TLR3-dependent nedi ators, denodisteagei ng the ability of the antibodies
to 15reduce TLR3 signaling in vivo (Table 9B). Values in Table 9 are shown
as nean cyt okpéel or chenoki ne concentrations in pg/m of six animals/group
SEM Thege data suggest ddhat:iILRAcantageptsmLambeibeneficial in reducing
excess TLR3- .nedi ated cytokjne and chenokine levels in conditions such as
20cyt oki ne stlg%rﬁm&at?]é% ry?gf“e HOERSTabl e 9A. C57BLJ6 TLR3KO PIC - + - +
Female C57BL/6 mice (<8 weeks o0ld) or female TLR3KO

mice (C57BL/6 background; <8 weeks old weighing between
16.5g and 18g, Ace Animals, Inc.) were fed gamma-irradiated
30 food starting on day -1. DSS (Dextran sulfate) (MP
Biomedicals, Aurora, OH, Catalog no: 160110; 35-50kDa; 18-
20% Sulfur, Lot no. 8247J) was diluted in autoclaved
acidified drinking water to a final concentration of 5%.
The DSS-water was administered for 5 days, after which it
35 was replaced with plain water. Mice were allowed to drink
water ad libitum throughout the study. All water bottles
were weighed every day to record water consumption. On days

0, 2, and 4 mice were dosed intraperitoneally with 5 mg/kg
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mAb 5429 (ng/kg) - - - - mAb c1811 (nmg/kg) - - - - 1 h PIC challenge TNFa
6. 005 0.32 319.4 34.1" 9.13 4.41 43.80 10.13** KC 129.3 9.83 2357

491. 5" 1580Q01022784 432.3 90.66"" |1L-6 40.91 5.66 5317 PC3AB2010/03264 1
99.99 1214 294.9"" MCP-1 84.67 18.45 694.6 127.8" 67.85 34.16 249.9
55.60"" 4 h PIC challenge IL-la 28.21 17.78 796.7 45.0* 13.94 13.84 408.5
29.91"" RANTES 20.87 1.738 4511 783.4" 36.01 4.484

(0.1 mg in 0.1 ml PBS) mAb 5429, mouse anti-TNF-a antibody,
or PBS as a control. Mice were monitored daily throughout
the study and were weighed on days 0 through 4 and day 7.
Mice were euthanized on days 2 and 7 of the study.

5 Abdominal cavities were opened and the ascending colons cut
where they join the cecum. Colons were collected and fixed
in 10% neutral buffered formalin. Colons were paraffin-
embedded, sectioned and H&E stained (Qualtek Molecular Labs,
Santa Barbara, CA). Colonic histopathological assessments

10 were done in a blinded fashion by a veterinary pathologist

as described below (PathoMetrix, San Jose, CA).

Histopathologic evaluation

Two segments of large intestine, colon and rectum were
15 evaluated and scored for the following changes: (i) single
cell necrosis; (ii) epithelial ulceration; (iii) epithelial
sloughing; (iv) cryptal abscess; (v) cell proliferation;
(vi) cryptal cell proliferation; (vii) granulation tissue
formation in the lamina propria; (viii) granulation tissue
20 in the submucosa; (ix) submucosal inflammatory cell
infiltrate, neutrophil predominant; and (x) submucosal
edema.
A single, overall score of severity was given based on
the following standards:
25 0 — non-existent
1 - mild, focal or occasionally found
2 — mild, multifocal
3 - moderate, frequently found but in limited areas
4 - severe, frequently found in many areas or
30 extensions
of the tissue submitted
5 - very severe, extends to large portions of the
tissue
submitted
35
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706.3 84.36"" TNFa 0.10 O 561.7 81.84" 3.215 3.115 305.8 53.63""
*p<0. 001: One Way ANOVA to C57BL/ 6 PBS **p<0.001 One Wy ANOVA to C57BL/ 6
PIC Tabwe208/127G57BL/6 PIC + + + + + + mAb 5429 (ny/ kg@LTAB200/03064 - -
mAb c¢1811 (ng/kg) - - - 20 10 2 1 h PIC challenge TNF-a 29.33 3.78"""
31.05 1.59""" 59.55 12.71""" 32.54 3.89"""

Results
Previous observations demonstrated that TLR3KO animals

showed significantly reduced histopathology compared with
wild type mice in a model of inflammatory bowel disease

5 induced by DSS ingestion (PCT Publ. No. WO06/60513A2), thus
suggesting that TLR3 signaling plays a role in the
pathogenesis in this model. It has been reported that
commensal bacterial RNA or mammalian RNA released from
necrotic cells can act as endogenous ligands to stimulate

10 TLR3 signaling (Kariko et al., Immunity 23165-231175 2005;
Kariko et al., J. Biol. Chem. 279:12542-12550 2004), and
therefore TLR3 stimulation by endogenous ligands in the gut
may enhance and perpetuate inflammation in the DSS colitis
model.

15 Disease severity was ameliorated in DSS-exposed animals
upon treatment with anti-TLR3 antibodies, as assessed by
compound histopathology scores (Figure 14). Figure 14 shows
means, standard deviations and 95% confidence intervals for
disease severity scores as horizontal bars. Significant

20 reduction in the scores were observed in the wild type DSS-—
exposed animals treated with anti-TLR3 antibodies (p < 0.05)
when compared to untreated wild type animals. DSS—-exposed
TLR3KO animals were protected from DSS-induced changes.
DSS-exposed animals receiving anti-mouse TNF-o mAb

25 demonstrated no improvement in histopathology in the DSS
model. Therefore, the DSS model may be useful in evaluating
therapeutics that may target the human patient population
that is non-resposive to anti-TNF-o therapies, and
neutralizing anti-TLR3 antibodies may have the potential to

30 provide benefit to patients with inflammatory bowel disease

who do not respond to anti-TNF-a therapies.

Model
The T cell Transfer Model was used as a model of
35 inflammatory bowel disease. In this model, gut inflammation

was induced in SCID mice by the transfer of a population of
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42.22 7.04""" 42.61 10.58*"" KC 466.3 92.35""" 440.3 10.01"""
103.1"" 637.3 151.0""" 944.2 130.9"" 919.3 231.2"" IL-6 480.2 62.88"""
375.9 46.W0 200612211349, 8""" 739.2 113.3""" 1047 222""" PRZAIS2B9M3W64" MCP-1
168.5 15.04"" 321.6 206.7 219.2 70.58" 184.0 14.92"" 278.3 53.
97.17 4 h PIG challenge IL-la 343.0 33.01""" 452.6 94.86"" 481.1 121.0"
354.8 4543""" 351.7 68.85""" 352.4 39.60""" RANTES 1381 169.7""" 2439
308. 7"" 1601 re398:t8ry T B303-ackB8a0natvel86114 /#hkch’ 1nmid208omdd208" " TNF- a
100.1 8.5""",205w% 41.85"""

10

15

20

25

30

35

mice, ich "attack antigen-presenting cells in the gut

mucosa.

igh

Naive T-cells (CD4+CD45RBhl T cells) were injected

intraperitoneally into SCID recipients to induce chronic
colitis. Mice were given either PBS (500 pl/mouse
intraperitoneally; vehicle control), mAb 5429 (0.1 mg/mouse
intraperitoneally), or anti-TNF-o antibody (0.05 mg/mouse
intraperitoneally; positive control) beginning 48 hours
following transfer of T-cells and then twice weekly
throughout the 8 week study. At 8 weeks following T-cell
transfer (or when mice lost >15% of their original body
weight) animals were euthanized and colons removed. Colons
were fixed, paraffin-embedded and H&E stained.
Histopathology (cell infiltration, crypt abscesses,
epithelial erosion, goblet cell loss, and bowel wall

thickening) was assessed quantitatively in a blinded fashion.

Results

Disease severity was ameliorated in animals that
received T-cell transfer upon treatment with anti-TLR3
antibodies, as assessed by significant reduction in the
histopathology sum of scores when compared to the control
animals (p<0.05) (Figure 15A). For the sum of scores, crypt
abscesses, ulceration, neutrophil influx, goblet cell loss,
abnormal crypts, lamina propria inflammation and transmural
involvement was assessed. Significant reduction was
observed with crypt abscesses, ulceration and neutrophil
influx (for all p< 0.05) (Figure 15B). Anti-TNF-a antibody
was used as a positive control at doses known to provide
optimal benefit.

Studies using two well known models of inflammatory
bowel diseases, the DSS and the T-cell transfer model,
demonstrated that systemically delivered TLR3 antibody
antagonists reached the gut mucosa and reduced

gastrointestinal tract inflammation induced through two
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226.1 64.72""" 138.9 26.0""" 121.6 38.85""" 223.8 4774""" p<0.001,
**p<0.0 , *p<0.05: One Wy ANOVA statistics were conpared to the C57BL16 +
Pl C gr oupw® 2Bxzmzpilie 10 TLR3 anti body ant agoni sts redBCE/US2010M2964
hyperresponsi veness Mdel Airway hyperresponsi veness was i nduced by
Poly(1:C). 10Female C57BL/6 m ce (12 weeks old) or fermale TLR3KO m ce
(C57BL/ 6 background; 12 weeks old, Ace Animals, Inc.) were anesthetized
with isofl uram&@g@atsmbg&nﬂp&%m(rﬂl@mioo mg)s of LRROk¥{dgoR) st m2Q pl sterile
PBS wer e adnknlstered |lntran_t t % gived t hree adm nistrations of
15 pol y(1: C) °Eot~PBSy* 4 ﬁ%‘i’“ePEs? JEbethesiceach
adm ni str at| amsea%éshomauﬁoﬂad QWi hgTNFhe - kasﬂacpafy(das@ (on PBS)r
admi ni stration, Iungdlgpgﬁ Quﬁ@dl%§ﬁﬁﬁ hyperresponsi veness .t o
met hachol i ne “Wers feasured”using’ 5dy “pl et hysiography” {BUXCO syst en) .
The mce tere placed 20 into the mhole body plethysanraph chanber and
allowed to acclinmate for at least 5 nﬁ@#kgg 140l | owi ng basel i ne readi ngs,
m ce were exposed to i hcreasing doses” Of _nebu |zed nethachollne
Louis, MD). The nbBEicRtdPREY ERIAGPRISLS BTG, ]
follomed by a 5- 25 mnute data colhﬁﬂﬁummsperlod follomed by a 10-m nute
rest perlog before subsequent increasing-dose methacholine challenges.
The increase fl ow resi stance was neasured as Enhanced Pause (Penh) and
is represeénted asThchecaveragenPersd vativetovelClthenBled mut espécor di ng peri od
(BUXCO syst epbae D Folhaw-ng: 4 ungnfungti on neasurenents, mce were
eut hani zed and the Iun S were cannulated Bronchoalveolar | avages (BAL)
were perforned by"§ 8Evidg Tt 68 P§§kﬁn?ﬁitH@C¥%ﬁb§a%ﬁdwFéTrleV|ng t he
ef fluent. Thélbun@.tnssu@SuMEKE temevedrand (Argzenis BAoubbuids 4ner e
centrifuged (12000mcctQ. 01 Nkoand 19,tha Collodr 6e. supernaliants vere
col l ected and stored at -80C until anary5|s Cel'l f ets were resuspended
in 200 pP5PBSleﬂSPé%%WHQnﬂn%ﬁﬁﬂé?eﬁﬂﬁﬁFﬂﬁ@lPféb@ﬁt§1<¢Héa%ﬂ1t|plex assay
\I/vas perfor rre&ﬂ@tlla\/\bftgjubla@) raaﬂutﬁ&mr'@rc&np@é@é acglvand the I\/UIPti pl ex
mrunoassay Kit or.e revi ous
observar; ons “HRHSHEPFEt S TP HE: RS T PP S04t RORTnPET & P8R 15 pol v(1: O
i nduced a TLR8 dawediatedel npai daeatopingl tyrg fOnctlilepen rrnvhceciwi t h i ncreased

enhanced 20 pause oLREAH.MBASHETELLN; WN0L e Dody. PLELYSIRgLaphy (Buxco)
at baseline and an increased resgon5|veness to aerosolized nethacholine (an

i ndi cat of? of A@FtWEYPAYFELESPBhSPrerfEs§7YE PET PUblandING o6/ D60513A2). Thi's
i mpai rment i natherikungad vacy i @B M@Bqﬁ$Sﬂ&iak@Qthiboﬁﬁxﬂeuﬁ&ﬂﬁhyl
recruitnent |9£ %hgeé&&g q?dAknc#eas Q‘Lp%e §Lﬂc ro- |n£Iannge

cyt oki nes/ chemoki ResSTH the” sChdy. " Che’ eff 6t of 1811 and
mAb 5429 was ewahu@bed:mmthMyXb/éatmmﬁucedeWpal@ﬁentumnchunglﬁunctlon by
admi ni stering each antibody at g, subcut anequ 0 poly(1:0Q
chal | enge. Zn (%ch%” %ﬁn %_g alrﬁen “Sof “fun re?uﬁ%?ﬁgh\@hlca
5|gn|f|céhtlyPW@dG@e@@hy@théaﬁﬁem@fbﬂ@éh%n@hg mﬁﬂhr$%ﬁscamw®bmﬂy
antagoni sts pLAQItah@otdle ROEY (Wi E) @3l benges TLR3- nediated.dacreases in
basel i ne PenH and ai rway senS|t|V|%% to 35 methacholine were prevented in

the anti-TLRS ﬁﬁ?mﬁoﬂ?1¥ﬁééf%dm§ﬁl 8 ¢ Egare £PFe EUt EheY PTERS- nedi at ed
recruitnment @érmeﬂhnm@hxﬂsylmkn;hhaﬂnﬁuseubuagsamd gener ation .of chenoki nes

in the airwa h T ted ani mal s.
The neutroph% nunbgégagﬁggﬂF% %2? hh{ &ﬁpigf%%yﬁgguﬁmﬁég (Figure 13)
wer e nea§&reﬁa$r%ﬁﬁﬁﬁ%jB@OPH@GPéédUF@héWbaSV@BPE?SW&V@@@eﬁ¢Hﬁ@d(BALF) The

studi es wer epkeeppat eﬂfﬂtcabga&xalbafﬁﬁu Lk gBsswht dh Sinfhd Aorgsul ts. Data shown
in Figures 11, 12 and 13 are fromone rggresentatlve study. Each synbol

represents a"daiHSpofit FFondné” WEusdS Hitdefhe Hdr F25HE a1 SHar€=Show group
means. 10 Theostudy demomstiat.ed that system cally-adm ni sted TLR3 anti body
ant agoni sts reached the lung, reduced TLR3-nedi ated inpairment of |ung
function, neutrophil infiltration into the airway, chenokine generation and
resplraté?y tract inflammation in the used nodel. Thus, TLR3 antagonists
may 15 be beneficial in the treatnent or prevention of respiratory diseases
characterized by airway hyperresponsiveness, such as asthma, allergic
rhinitis, chronic obstructive pul nonary di sease (COPD), and cystic
fibrosis.
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20Exanpl e 11 TLR3 anti body antagonists protect frominflammatory bowel

di sease Model 25The DSS colitis Mddel was used as a nodel of inflammuatory
bowel di swae10/127113 Fenmal e C57BL/ 6 mice (<8 weeks ol #rTars2éiemsises TLR3IKO
m ce (C57BL/6 background; <8 weeks ol d wei ghing between 16.5g and 18g, Ace
Animals, Inc.) were fed gamma-irradi ated 30food starting on day -1. DSS
(Dextran sul fate) (MP Bionedicals, Aurora, OH, Catal og no: 160110;
35-50kDa; 18¢120%aSubddiingleti taeia 82473) rasadhidst galvd N aut ocl aved
acidified drinking water to a final concentration of 5% The DSS-water was
adni ni stered for 5 d&y§™after which it 35 was replaced with plain water.
M ce were all owedltohdndnk iatercaad]bird e@mqtr@ﬁoqgh@mumalheilsfw. Al'l water
bottles were wei ghed,eyeryday.ta,5ecord water consunptl on. On days 0, 2,
and 4 mce were dosed intraperitoneally with 5 ng/ &0 1nminO.1n PBS)
mAb 5429, >rouse afti PTRE-AF ARET Body) oot spBS sded %l”or‘i‘tl Bl e were

nmoni t ored daily téareughouind Bee;sﬂludy and were wei ghed on days O through 4
and day 7. Mce wer e eu%hanl zed on a%/sCS 9Pected°£r tm% ertUdgllfé Abdom nal
cavities were opened an afthey join the

Thé asdEndi ng Cof ons "clit wher
cecum Col ons wererwokhectredsand fhfoxed in 10% neutral buffered fornalin.

Col ons were paraf {i n-gnbeddeds, sectioned and HEE stai ped{ Qualt ek Mol ecul ar
Labs, Santa Barbara, CA). Col onic histopathological assessments 10 were
done in a’bli nded $4%Hi oty veteri nary pat hol ogi st as described bel ow
(Pat hoMetri x, Sans JJoseyefA)ifHist epatialaoghc€ sevalaiatveohinglwat segnment s of

| arge int esti ne, ¢olon rectum 5eval uat ed and scored for the

fol | owi ng changeslg (i )n5| %gl g H% ‘é’eé‘}r é5| s; (ii) epithelial ulceration;
(iii) epithelial sloughing; (iv) cryptal abscess (v) cell proliferation;
(vi) cryptal peeldppholddier atdQRy hMinohs gFaNubatd qeihiswehfﬂrp@&ton in the
l'ami na propria; (Viil grr,anul ation tissue 20in the submucosa; (iX)
submucosaP i ﬁﬁ%@%—@?—éeﬁ infiltrate, neutrophil predom nant; and (x)
subnucosal edena.When schrBionghes coverklds scor eiof wewvetedipnwast gi ven based

on the foll O%S%tﬁ g!gﬁfa %ﬁ d?tr Qnon; exi.st ent, 1m Jh%gégcaas' WQI qgcasi onal Iy

found 2m |l d, nu at e, fre uently foun in |mted ar eas
4severe, freéja‘é@ﬁll pif giddl thalnﬂﬁyme?r é‘é§e%tred3@%$@ ERSFEifTeaf t'Hent i ssue

submi tted 5Svenyy Sle\?seﬁ&nt%XbErtdm% b&wd akgenipekt bensroh fheibissyeosubm tt ed
35 Results ervations denonstrated that TLR3KO ani mal s
Shoved SPhni FIESHP, T GHGCEa NELE HAPROTSEY Conparal WERCHT type m e in
a nodel of inbiammatos effewedd, deseade tbanducedoinenbSE iangesinuon ( PCT Publ .
No. VD06/605134A2) ,oftbus2 %ygg%trl Bgrath@E J lb%%o@mau\% RLBYSaidgrol e in the
pat hogenesis in this nodel been reported that cormensal bacteri al
RNA or mammaPPaffVRNACY &5 égweﬁroﬁ%é‘é%ﬁk@“celJ%WEénW%F@t e lgRdogenous

| i gands to Sthew@teria below were applied to the most severely

25 affected/majority of joints.
Clinical data for paw scores were analyzed using AUC for

days 1-15, and % inhibition from controls were calculated.

Inflammation
30 0 - normal
1 - minimal infiltration of inflammatory cells in

synovium and periarticular tissue of affected joints
2 - mild infiltration, if paws, restricted to affected
joints

35 3 - moderate infiltration with moderate edema, if paws,

restricted to affected joints
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10TLR3 signaling (Kariko et al., Imunity 23165-231175 2005; Kariko et al.,
J. Biol. Chem 279:12542-12550 2004), and therefore TLR3 stinul ation by
endogenowsOl2oganada3i n t he gut may enhance and per pet uat @CirafSb@onwszdson i n
the DSS colitis nodel. 15D sease severity was aneliorated in DSS-exposed
animal s upon treatnment with anti-TLR3 anti bodi es, as assessed by conpound
hi st opat hol ogy scores (Figure 14). Figure 14 shows neans, standard

devi ations and 95%-ceaftikéence:itteryvalsrbotfid sease seyerithynsoqes as

hori zontal bars. Significant 20reduction in the scores were observed in the
wild type DSS- ex%E%?d animals treated with anti-TLR3 antibodies (p < 0.05)
when conpared to bnt seated MM Fdsd ypéldmamadbs . wibDESsexeposettrniELR3K0 ani mal s
were protected from DSS-i nduced changes. DSS-exposed ani mal s receiving
anti-nmouse TNF-a mAb 25 denonstrated no i nprovenment in histopathology in

t he DSS npdeF2™THerefore, the DSS nodel may be useful in evaluating

t her apeutics thatomayotasget the human patient population that is
non-resposive to anti. NG therapies, and neutralizing anti,TLR3

anti bodi es may have {He ot eRtial  to 30 pPovide benafit 1o Pati ents with

i nfl ammat ory bowetulgihseds® whee do not respond to anti-TNF-a therapies.

Model The T cell Irapsfgr; ¥bdel.Mas #5ednasya0dele abs3aistbammtory bowel
di sease. In this nmodel, gut inflammation was induced in SCID mce by the

transfer '06f a poptdit Fon° 6t Felyuicatory °F Eel | - devoid naive T cells from

i mrune- conpet ent ®i-cepdwddtehiatilackt aoH ivgen-rpiaeserd inagd celdssei n t he gut
mucosa. high Naive T-cells ( + T . ls) were injected 5
intraperitonealIy&?ﬁfgggﬁfbgggg?%¥%§$5CFgg%nduce chronic colitis. Mce were
gi ven either PBS {500apk¢hoaselimtiaperithoreddelydestehrel® ebnigiolt), mAb
5429 (0.1 ng/ nousgrdteaperd tahgakby)ss or anti-TNF-a anti body (0.05

ng/ nouse_intraperitoneal ly; positive contro“%ib&ginning 48 hours

10f ol | owi g trans?é?88V6$¥68Ef£“§ﬁdoTﬁﬁﬁofhi & WEEkIY thrdughdut the 8 week
study. At 8 weekstdwlll omstngicTiceldf tsansktechitertwhenanfess et >15% of
their original bogynwgight) ani mal s were eut hani zed and col ons renoved.

Col ons were fixed, paraffin-enbedded and H&E st ai ned. 15H stopat hol ogy
(cell infiltration, crypt abscesses, epithelial erosion, goblet cell |oss,
and bowel wakkrthigkeminag) was assessed quantitatively in a blinded
fashion.2 esults 20D sease severity was aneliorated in animals that

recei vedT-cel | t?andf&F%upon treatment with anti-TLR3 antibodies, as
assessed by significantimaductnionl iLnsg g hobtiopat Holuvegytsiuinofwisdor es when
conpared to the contygl.animphs {RE0- OR) (FiQune d5A)k < FOn JLhe, sum of
scores, crypt 25abscesses, ulceration, neutrophl? i nflux, goblet cell |oss,
abnormal crypts, #&Eficha‘propEfa inflammation and transmural invol verrent was
assessed. Si gni fi cant nhieducissonrs was uobser ved: Wrhhn Gy pt tialscessesa

ul cerati on and neytrophi L, inf Lux (for. all_p< 0,09) (Figure 158). Anti-ThF-a
anti body 30 was uSEE as & PositiVE Eont Fof- at"‘doses KAowh to provi de

opti mal benefit. disrupt8tmdinesfissitag 1ddotael | known nodel s of inflanmatory

bowel diseases, the DSg.and thes Trceblyilnansfiet podelingdempnstrated that
systemcally delivered TLR3 anti body 35 antagoni sts reached the gut nucosa

and reduced gast rBititiésti ndricraet FrritanfeatiGhei HFe et PHFSEHH t wo

di fferent pathogen<s aeghanicsnsagehhassrubk R3n ant agostetisjdmmysbe benefi ci a
for the eat nent , of _i 0 wel. di S . 1.ncl udi,ng
anti-TNF%g-refrac%orﬁag%%gggg%ﬁg 5? %Vhf%n%ﬁgigéﬁfggédwﬂgihoIogies in the
gastroi ntestinal ®rdctfocdl Brahpd edipth ToR3eantziobodyrhant agporicst & spr ot ect

from col | agen-i ndpeed rard iaigbh Sqisruption in most joints

5 - severe diffuse loss of toluidine blue staining with

multifocal severe (depth to tide mark) chondrocyte loss

35 and/or collagen disruption in all joints
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Model 10The col |l agen-induced arthritis (ClA) nodel was used as a nodel of
rheumatoid arthritis. Mal e BIORIII mce (6-8 weeks old, Jackson
Labs) werwodbwided3i nto groups of 15 per group (arthritiPETgSoup®}32964 4 per
group (control mce). Arthritis groups were anesthetized 15 with Isofl urane

and given injections of Type Il collagen (Elastin Products) and Freund's
conpl ete adjuvant supplenented with M tuberculosis (D fco) on days 0 and
15. On day 12, mice with developing type Il collagen arthritis were

random zed by bo weitgiht into treatnment groups and were 20dosed
subcut aneous%&—@&on ° ys 12, 17, and 22 (d12, d17, 2d2) with mAb 5429
(25 ng/kg), the negatpbvealcontrol antibody CVAM (a reconbi nant mAb of no

known speci ficity;in. R, OUSe) sra?1 MY/KQ) o PraBkbe i ENF- g anthbody (5 no/ kg,
positive control). In addition, control groups of mce were treated with
vehicl e 28 (PBS) ¥Pid&RarEt REEAHE (OB Gl kg, 2 "PeXS 96t &t lehd@ conpound)
subcut aneously (SO rdacty;(iQD) on days 12-25. Aninmals were observed daily
fromdays 12 thro%g_h m%gd e emarned nﬂi ngu%a\é\@eav\slerg eryo%l l%g;giq by a clinical
scoring system (showi bel 0\%;1. Ani hal's Wer 8" €Ut Rahi zed "of" st'udy day 26 and
hi st opat hol ogy 30amvaesecassesded navnafbtdtided FsashibrstEseord ngneysisem

descri bed bel ow) . ; Effdrcacyy ilgngngati on was based on ani mal body wei ghts, and
clinical arthritis scores. | animals survived to study termnation. 35

C i nical *8coring ¢ri feffe For For8Vart RFAtrPane °0 "nbrdfl 1 - hind or
fore paw joi nt af teckediar anbnddrmlicdi ffonsewemmypihens 1andi swekki ng 52 - hind
or fore paw joint ffecte m | i f eryt nd s ing 3 - hind
or fore paw j oi ntcze%ﬁ%gc%negogﬁexrfoég?gtoeff glér{?? l%éuyé]%%hgﬁ%egﬁ%hel ling 4 -
mar ked di f fuse erigHenaarardeswedd ilag, magnisdcadiight d0cerhsgsaffected) 5 -
severe diffuse erythennsand. sevale swelds ng entire paw, unable to flex

digits) Hi st opat hol o%i,c scori n%, net hods for nouse joints with Type 11
15col | agén art hri ti's™@rked "itinhii Lo tor NG S paiid ©6r S dnik FEE POy e wit h
| esi ons of type |dfieol bageniiarddrioni sf geverd oy ofmeaghangerascaiel | as

nunber of individyal:joi nfs.affected Y)ﬁdﬁlf%lﬁ%g%,eqlmm only 1-3 joints
of the paws or ankles out of a posmfn ity o nuner ous
met acar pal / met at aPSECrdr it 6FfeEsAPyt ilBidtarsal joints were affected, an

arbitrary gssi ggr@m sefe B RAXK rﬁ-iﬂ}lsﬁlﬁicﬁm@fss Jdeff%cﬂi i3 Eercipanapeiers bel ow
was give ependi ng, on severity of changes, |If nore than 2 joints were
RIS TR S S R A USRS A

25affected/ majority of joints. Clinical data for paw scores were anal yzed
usi ng AUC fog.days 1-15, and % inhibition fromcontrols were cal cul at ed.
Inflammation™300 - normal 1 - mnimal infiltration of inflamuatory cells
i n synovi um and pesisaethcidnar (Ps:9saed ointaf fecredVyoi ahsiody Wit d

infiltration,sbd PRaWS,odi@stLiLheds1,0 pdEfect eded Qnlen393 zodmderate
infiltration with noderate edema, if paws, restricted to affected joints 4
- mar ked?? nf PPErAtioafrectihg HoEtt1df s WPt HHEPREY eféhm 5 - severe

di ffuse infikteatnecans widre semarecedendad Papfushe QtudnoriBling the

development of joint disease. Disease incidence for vehicle-
treated disease control animals was 100% by study day 22.
Negative control groups treated with vehicle or CVAM antibody

30 had the highest clinical scores. Significantly reduced
clinical scores were observed for the groups treated with Dex
(p<0.05 for d18-d26), 5 mg/kg anti-TNF-o antibody (p<0.05 for
d18-26), or 25 mg/kg mAb 5429 (p<0.05 for dl18-d23 and d25-
d26) (Figure 16). Clinical arthritis scores expressed as

35 area under the curve (AUC) were significantly reduced by

treatment with 25 mg/kg mAb 5429 (43% reduction), 5 mg/kg
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1 - mnimal infiltration of pannus in cartilage and subchondral bone

2 - mldinfiltration with margi nal zone destruction of 10hard tissue in
af f ect ed Wwoi2nt$123113 noderate infiltration w th noder at e PORN$2410932964
destruction in affected joints 4 - marked infiltration with marked
destruction of joint architecture, nost joints 155 - severe infiltration
associated with total or near total destruction of joint architecture,
affects all Lol ntr=Cartidiage, Daprge or_ZQQx 30y Ml L5, m8gnigml to mld |oss
of toluidine blue staining with no obvi ous chondr ocy}t)e | oss or coll agen

di sruption i HcafFecrerf jogrnt soure 17pshong Mgeppsedoftatsitafdi ne bl ue

stai ning W t betDoabngi tad 25¢ Sﬂbﬂeéidl’f“gabl)lp chondrocyte | oss and/or collagen
di sruption in affgctted 0| nts fgo € tfeth 0SS of tgl ui di ne. bl ue staining
with multifocal erogf‘e Tg€p f&h 5 rr(fdsdloe zone) °¢ Folyield%s and/ or
col | agen di snaap@ﬂsmd I rPaaf bect edspodtitos @mmgnaﬂcedtmsﬂ@coéastaﬂ bvdi ne bl ue
staining W th g di.togalh marked(depthoto d/@e@e@r%@%) chopdrocyte | oss

and/ or collagen disruption in nmost joints - severe dlffuse | oss of

t ol ui di ne bl G8 SYECAT W b h° rru???’ftdﬁ’ﬁl C%@Rf@llem(cﬁeﬁf%atte& ¥ e “mar k)

chondrocyte hLgsgsy %5@@1#@ aGak b egen ndh syiupt Eoninkcny addcr0kdt $aBone Resorption
0 - nornal mnimal wth small areas of resorption, not readily

5appar ent oanBJv@‘“FPﬁ@h‘Prfl (Far] o2 Fard oSt e 4589 i ﬁn%fsfué‘ﬁ‘?%d)aj oints 2 -
mld wthonoseorasreBoUSs. areastmeht woth beadiibyiajpparentreconcé@wll

magni ficatio t UMBr oysS,d f edejd 103 - noderate
w th obvi ousB?Végi(S)lr pt ?%%%é?g%ggfﬁary t;(lz e%ﬁ?aérte%%dgfcog{nﬂ%gl bone wi t hout
full thicknessodesflects in cortex, |oss of some nedullary trabecul ae, |esion

apparent on | ow nagnief isas iceRonasteac ast SLID@+ IWUIRS apsadoniafd ected joints
154 - marked with ful] thi ckneﬁs def ef‘??%l'n gortl cal bone, often with

di stortion of ™Brofi FE'B el At RERES U F568° TPKET I1'8ss of

medul | ar ySbones qTanmerdus est ecgbast SheafifecttsTHRIStnfaimtists for 5 -
severe with full, thickness defegts in;cortical bone 20and destruction of
joint architecture of all joints Results Dexanet hasone (Dex) and

anti-nouse TNF-a anti body was used as a positive control, PBS was used as
vehicle control, 25 and C,\/AM was usedesnpdeBgati ve control antibody. All
treatments were ini rrh?i €d 9 cgagn g of. he sg:udé/f IlIJlI‘I ng the dcivel opnment of
joint disease. Disease v et e xte Seasd % ont r ol

ani mal s wAs 100% by st udy day ZMQMHOI groups treated with
vehicle or CyAMqanti body 30had the highest clinical scores. Significantly
reduced clinical scores were observed for the groups treated with Dex
(p<0.05 for di18- d¥6)\"TEUsR{kE ENtS- TNE- & Rt T B6dy"{H L0 D5 5f 6r "ofrs- 26), or
25 ng/ kg mMAboB42tepxdHIs szfaldleéiﬂ:&oand d25- d26) (Figure 16). dinical

arthritis scores gxpressed as der _t e (A0 vere
significantly redﬁclqgé’i1 Pt réa? msnt w?t ﬁf%?%[e #‘%BE% 0 g%l g&( 43%7 educt i on),
5 ng/ kg anti oTNF-c& émqlﬁoayR%@%ce olCS DRk § @g%g@yndorﬂﬂawewq oldehicle

controls. Fi @Ut%n%a%m%c”ea%sm%@ p%tra@{fj&qu dexd abkops for AUC for each
group. Hi stopat hol ogl cal effects of the treatments were also 5 assessed.

Paw bone resdrptiGREREsYsi §riTF/ieam 3?431%'croé‘a§%%i Py erednBdt With 25 ny/ kg
MAb 5429 (47% decicease)e asesionmared tyoivetiiuches cont refs. Positive control

mce treated. n i.C y decreased
paw i nfl ammat %Q%En (%%E’ ig%gr%ﬁ ggg&:dﬁ%l%pz%sé‘{/??}%/% ggiurfrlrlﬁe dacw 10scores
(379 . TeReat rentlandi MDexosimgni RiLedD ] yir edugedrEsl l(equivalent to

10°°°° CEID50). Animals were observed two times a day for

changes in body weight and survival over the period of 14
days. A clinical scoring system was used to evaluate the
level of disease progression and subtle improvements in

35 response to Influenza A virus treatment.
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paw hi st opat hol ogy paraneters (73% reducti on of summed scores).

These data denonstrate that TLR3 anti body antagonists inprove clinical and
hi st opat wbagiociar11di sease synptons in 15 the C A nodel , Pam@Ssugysdsv4 t he use
of TLR3 antagoni sts for treatnent of rheumatoid arthritis. Exanple 14

TLR3 anti body antagonists protect fromacute | ethal 20viral infections
Model An influenza A virus chall enge nodel was used as a nodel of
acute |l ethal cvid@aii pfectkion. On Day -1, 4, 8, and 12, female C57BL/6 m ce
(12 weeks 250l d) gr_femalle TERBKO gp ce (C57BL/ 6 ba&ﬁgr ound; 12 weeks ol d,
ACE Animals, inc., 15°M'¢e pertgrlip)iwer & ddSed sibcut 8001 y 20 ny/ kg
mAb 5429, or PBS allores On day O, the mce were anesthetized by isoflurane
and were intranasally agmpistered.hnfl yepza, APRLB/134, vidug (ATCC, 30
Rockl and, MD, Lot no. 218171), in 25 W_ PBS (equival ént to 105" 55CEI D50).
Ani mal s were obsetWBd2EW' ti mes a day for changes in body wei ght and
survival over thezperiuoehaf c34t dayschd ebktiGalnseariAgneyst em was used to
eval uate the IeveIelqlfct(ajrilseaﬁggl rogre asgo(%nda}gld a%HPf%l e inprovenents in
35response to I nffUenza  ANVIrus treathent. ~dfinical scores 0 - nornal,
alert and reactive,- nof¢isi bbetsilghsrof birkdtHegy, ataxia, trempr- ruffled

coat, with or without,sHaghthy: [ edused Sanbulatian 2:wnradfhed coat,
hunched Eosture when wal ki ng, reluctant anbul ati on, | abored breathing 3 -

ruffled ¢Bat, | abdr¥E B edt PR, C4PAX S, TEFEhoPd to the touchy | ryff|ed
coat, inability t® -ambuhateawi th gentl e 10proddi ng, unconsci ousness, feels
cold to the touch 5 - found dead Results Survival, daily clinical scores,
and changes in body 15 wei ght were evaluated in the study. Both influenza A
infected WI Begelt®dm ni stered mAb 5429 (20 ng/kg) and influenza A infected

TLR3KO not recei veiRgvARD £429 denenst rabeds ashatishksald %og) gni fi cant
increase_in survival (p<0.001 and p<0.01 resgect,l vel%/%&v\hen conpared to

P
C57BL/ 6 20 ni'G&%MEEHT &U@d With Ehd' fffUenz A Vi ras Ui Hdi tat i ng t hat
ant agoni sm ot ntefdedi €noy cof adiliR3s caredpnsy &3 91 (fd menza@ -aniinduced nortality
(Figure 18). ;Cjnical,sce re.significantly reducedsin the group
recei ving ZOlngJ]L[}S %AAb 54%%?6%?.\/\%% glé %éﬁc%tlh% rlI'?{_IQSBIKO@gr?oup (Figure 19).
The body 25 WergHttreted lve Shieetwazllobservidd covernarpetd éd ofrvigatays after
influenza vi rygso adm ahstocat d N .rBody ivel ght.ndecreasess sloeastidry si n C57BL/ 6
m ce dos with Infl uenz A Vi r#s. wever, both t F[e C%S.?BL 6 m ce dosed
with 20 AY/ kG ARo 5558 Ehd "t He “FE Ui ek VaERONSTT AT Ed i gt i cant |y
greater bodyaB8tueiightor ekatidract oot TERWICaGSPBL/<Btmiceluenogu! ated with
I nfluenza vinys, {5 QUF€120) . (Fhlgse rgsul s degpnsirated that TLR3 antibody
ant agoni sts reduced clinical synptons and nortality 1n an acute | ethal
i nfl uenza vi Fé‘i?mifﬁFéE*%]iyoﬁeﬁ‘iﬁfé’i ing¢ Saggeseet HRat 2T 1IR3 kamayoni sts may
provi de proteegtd,orns3bdir sburmnsei nuacut @rdupf @eidous1 st at ese bdkyanpl e 15
5TLR3 ant L body, ant agoni sts i nprove h rgl ycem a .and uce plasma insulin
voder 2R B e e o R T (T Srbaer vk s Gt hs a model of
hyper gl ycem afesrd infsedriza vesisstanue,stantlcobestedy. ¢ 0C87BE¢G-AFdani mal s
(about 3 weeks.olid, Jacksen dabs) andqTL-RIKQ,anidmhsa (G4BL/ 6 background;

about 3 weeks old, Ace Animals, Inc.) were maintained on a hi %h fat diet
for 12 to However, both the C57BL/6 mice dosed with 20 mg/kg mAb 5429

and the TLR3KO mice demonstrated significantly greater body
30 weight relative to the WT C57BL/6 mice inoculated with
Influenza virus (Figure 20). These results demonstrated that
TLR3 antibody antagonists reduced clinical symptoms and
mortality in an acute lethal influenza viral infection model,
and suggested that TLR3 antagonists may provide protection

35 for humans in acute infectious states.
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16 weeks. Both TLR3KO and WI C57BL/6 m ce were fed either with normal chow
or high-fat diet (Purina TestDi et cat. no. 1558126) consisting of 60.9%
kcal fat wocdoRo28tBkcal carbohydrates. M ce were mai nt aiPo@diSonoma3zbgs 12- h

i ght-dark cycle, with water and food ad |ibitum The weight of each nouse
wi thin each group was neasured weekly. mAb 5429 was given intraperitoneally
twce a week for the first week 20foll owed by once a week dosing for total
of 7 weeks. Fasting retro-orbital blood serum sanples were used for insulin
measurenents at the tine points indicated. G ucose tol erance tests were
performed by i.p admnistration of glucose at 1.0 ng/g body weight after
overnight fast at week 7. In 25addition, fasting insulin and glucose |evels

wer e measur ed. HOVA-1 R was det erglagdlefgpm t he equation based on the
| evel s of fasting gI ucose and i nsul i n‘!%r%_( 12) usi ng foI | ow ng equati on:
HOMA- | R =°((f ast i ngITHf488E8P9W3 Jony SES, JIPRAVE AYRE ayand 22.5

(Wall ace et al., Di abet es Car eremzz ﬂléh&i’lalélr%112004) Fastl ng bl ood gl ucose
(BG was det r m ned using glucose oxidase assay. Fasting insulin levels
were determ ﬁﬁ%USI ng the insulin rat/muse ELISA kit (Crystal Chem cat.

No. 90060). 35 ReB Pset-induceftobpsiy I6IMeekscbrras ghed ats diet, the W

DI G ai mal s \/\/%@elhlé)@eﬁ%!e)é%@%&nl%ngn&'m%[dﬂ$l%'e!sﬂ%n%e, dceses {9l erance was
i nproved in the animals but not in the TLR3KO DIG 5 ani mals upon

treat mentOwi t h mab® 5428, "SEgATiTdAPPYF Petitded CbPlood §F Ut dsBs] éPél s were
observed i n mARHAZ29italeat ed/ENicNMBdSgposid;gbhucoase ehatd enge mte 60, 90, 120,

and 180 mn onp d n S 0 Ei qur.e About 21%
reduction i n%%t%l%/as ‘2‘%2&%@% m?‘n“é ne(r%ﬁg 5a4g§¥% rf(eaét gﬁgt\/\f%éf% f8 ani mal s
when conpar edétiecakie RPtD GRakOeamdtTr e &V éi hira merentlsd Faltdrng i nsulin

| evel s were aks® JoeNCedolNot hﬁgwfa[el @l@ni @Lﬁ@nat rmeat e wehh, b 5429
(Figure 22). TLR3KO DI G ani mal s _sh ggr ovenent in fasting insulin

upon Mb1%42§8%%6éafﬁ%ﬁ8tl%n%§pa?f&Cﬁf)dfﬁt desfent Y HOMA) anal ysis 15

i ndi cat ed i nproweddirastd.i nMs@enskte widiyitainddhen VW 1D & -enilahts-dareat ed with

mAb 5429, bu T gs were
14.0%0.8. 8 rY Ve 2 egt 0 V\%‘)J’Cgléh%t%}“k Gl LT 3320, and 20
mg/ kg of WI PP A CBUD Faghi Frelvs, Wfr‘se@ﬁéélﬁe\?}eW?eklNo et ot 2dagsobser ved i n
TLR3KO 20D Gg@%mhgraperlrone—[sll@ysﬁ\bhd:)é geﬁﬁ@dlstéﬁtt@l@ that: TLE3 ?nti bOdy "
ant agoni st s i oved insulin resistance_and reduce t|n ycose in the
DG poder i EROUT AeP BT P obe Euguadt: fig CRE TiRs Adgoni Gia fmy be
benefi ci al f@EtlthT@rblt‘&B]I mentd cer2blpapet gb yeeni ased Asulinsutesi st ance, and
type Il diabgtes, Expple 16 t-ﬂn53pcﬁ'ﬁtt!sbﬂ%ﬁcé@é@@lo@hééo%ep%’i&%cérOm
bacteria and virus-induced i nflammatory responses 0 Reagents

Nont ypeabl e HaghppRIrf RELIAFTYRRZal (INPAM) " STFAF HE? Qé,gjiuscﬁfsét%td 1+Pom a coPD
patient wt hmba@t@ﬁ&a\belﬁﬂﬁaCﬁt{é&t i)@é\fﬂ,lgﬂ@.Sfa@lﬂt at nedxfvomibr. T. F. I\/Urphy

(Buffal o, VA ical 3 nt er, rhinovirus 16 wa
B ol aea2 romity i SO ET s L L et oM IR o I AOKRL S e
TCI D(50) =2. 8 x IMENER WNFHie Stimwntatizon maysatlmrts&s@blohstr(q_onza

Wakersville, 1mlsw&efa%,%§9§dgﬂu@o%%@t es4u196- weldi st i spueseture plates (BD
Bi osci ences, Bedford, M) 1 x 105/well. NTH grown on a}gar pl ates for

16-20 hr wer éopeoé“i}%e?fﬁjé‘&l% g R meditintats - gzlufoi‘% CPUI T X treated with
100 pg/ M gentamyei Anfrin30nuwiln,) / arwd sadeed aat 2 210X HdiGPeved ICatre 96- wel |

pl at es cqpt ai,ni N r 3 , er t re.renoved and

repl acedgg\ntﬁef{r]%ghﬁgﬁm é%rr@dl U%Q%J\nct %]?O%\;n ou%%%aﬁ?%o ires (0.08 to 50

p, g/ mL fi nal debhgentd atiion) glusserodddrt i ansal - 2&3kELincabatiton, presence of
cytoki nes andeghiemokinestibncld wSURErRAt ant.$: Nas cassauedr 15 nitriplicate
with a QItokl ne 25- pI ex AB bead kit, Human (including IL-113, IL-1RA, IL-2,
|L- 2R, IL-4, ‘TEYE2H 2% Fet7 Nor L9(§j60| t-10, 1L12p40p70, |L-13, |L-15,
IL-17, TNF-a, IFNa, IFNy, GMWCSF, MP-la, MP-113, IP-10, MG Eotaxin
RANTES and MCP-1) (Life Technol ogies, Carslbad, CA) in the Lum nex 20100l S
mul ti pl ex fl uorescence anal yzer and reader system (Lum nex Corporation,
Austin, TX). Rhinovirus stinulation assays
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NHBE cells were seeded in Mcrotest 96-well tissue 25culture plates (BD

Bi osci ences, Bedford, MA) at 1 x 105 cells/well. The next day, antibodies
(0. 08 to WO 2p1og2mii3f i nal concentration) were added to NPBEUSz01BEAS6LB cel | s
and incubated for 1 hr, followed by addition of 10 il/well of rhinovirus.
After additional 24 hr incubation, presence of 30 cytokines and chenoki nes
in cell supernatants was assayed by | um nex assays as descri bed above.
Results mAbrdSEVGQ i nhibited NTH i nduced | P-10/ CXCLlO and 35 RANTES/ CCL5
production in a Ei se- ntrol ant]:\ﬁody, human

ndent er, e th
| g4 (Sigma, St. Sw gzepl% q%%&men}b‘l off‘?‘nhllﬁl t or ye ffoct 2on°
stimul ation @Eir@UWeeQ@AacemmnﬂSE@rahsmllwmbl t édurdsenadviewmicenduced

CXCL10/ 1 P- 10,,and; ,GCLSL RANTES. WTOQEW QR { FisQUr £,23B) rnoEXRIR €147  TLR3

ant i body ant agoni sts suppress i nfl ammat or{ resgonses in astroctyes Methods
10Nor mal  RumBh&s!Sr BBt éSSRPEM27HEhEPS (1°0nzaS I MAF k& €| TEUCRD) were
plated in a B4o&bﬁ|g|lu@d>3’iat @catls/ 5000 ekisd \MB| ha@and2al 4 @aeddat o attach

overni ght. The, Xopog’é’/grrifce as}llg&fceyt %sﬁt Bgeazlzgd vvldtq 200 | ng/ m

pol y(1:C) andlc maf hour 3 tbkines were neasured by
Lum nex. 15 Résrulqomared Pol g¢dtrC) - (FBydackd pFoduct ok of Abeute21lkL-8, |L-12,

I FN-a, T FEN Y o GXCL LM Ganel3/ MhBsdag ECLkhe Rl 5/4RANTES tapdiCXeb10/ | P- 10
were inhibited by mAb 18, as shown in Table 10. 20 25 30 35 Tabl e 10.

Donor 1 f- aPtmaéSI FED CPEREZED FENRP Oht Peat'et® 8776, 655136189589, 7 + 32. 6

mAb. Fasting insulin levels were also reduced in the WT DIO
animals treated with mAb 5429 (Figure 22). TLR3KO DIO
animals showed no improvement in fasting insulin upon mAb
5429 treatment. Homeostatic model assessment (HOMA) analysis
15 indicated improved insulin sensitivity in the WT DIO animals
treated with mAb 5429, but not in the TLR3KO DIO animals.
The HOMA-IR values were 14.0+49.8, 8.7+4.9, 9.0+3.0 for WT
DIO, 5 mg/kg of WT DIO mAb 5429, and 20 mg/kg of WT DIO mAb
5429 animals, respectively. No effect was observed in TLR3KO
20 DIO animals.

The study demonstrated that TLR3 antibody antagonists
improved insulin resistance and reduced fasting glucose in
the DIO model without weight loss, suggesting that TLR3
antagonists may be beneficial for the treatment of

25 hyperglycemia, insulin resistance, and type II diabetes.

Example 16

TLR3 antibody antagonists protect from bacteria and

virus-induced inflammatory responses

30
Reagents
Nontypeable Haemophilus influenza (NTHi) strains 35,
isolated from a COPD patient with bacterial exacerbations,
was obtained from Dr. T. F. Murphy (Buffalo VA Medical
35 Center, Buffalo, NY). Human rhinovirus 16 was obtained from
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16.6 + 0.5 28.8 +1.5 12.3 + 0.3 mAb 18 1011.9 + 57.4 1401.9 + 49.7 17.1 +
0.5 31.6 +0.7 10.4 + 0.2 Poly(1:C or ol 30.31.5 47.1+43.1 35.9 +1.0
Pol y(1: OwWe 200121832225. 0 + 108.1 6104.4 259.9 16. 8+ 0. 9C3QIS201603P641. 7 +
0.6 Donor 2 untreated 729.1 + 7.1 248.2 + 4.7 14 + 0.5 19.5 +1.8 10.5
+ 0.5 mb 18 779.0 + 9.8 1132.6 + 30.6 14.3 + 0.6 20.8 +1.9 10.5 + 0.1
Poly(l:C) ol

the American Type Culture Collection (ATCC) with TCID(50)=2.8

x 107/ml.

NTHi stimulation assays

5 NHBE cells (Lonza, Wakersville, MD) were seeded in
Microtest 96-well tissue culture plates (BD Biosciences,
Bedford, MA) at 1 x 10°/well. NTHi grown on agar plates for
16-20 hr were resuspended in growth medium at ~2 x 10° cfu/ml,
treated with 100 pg/ml gentamycin for 30 min. and added at ~2

10 x 107/well to 96-well plates containing NHBEs. After 3 hours,

supernatants were removed and replaced with fresh growth

medium with or without antibodies (0.08 to 50 pg/ml final
concentration). After additional 24 hr incubation, presence
of cytokines and chemokines in cell supernatants was assayed
15 in triplicate with a Cytokine 25-plex AB bead kit, Human
(including IL-1f4, IL-1RA, IL-2, IL-2R, IL-4, IL-5, IL-6, IL-
7, IL-8, IL-10, IL12p40p70, IL-13, IL-15, IL-17, TNF-o, IFN-
o, IFN-y, GM-CSF, MIP-lo, MIP-1(3, IP-10, MIG, Eotaxin, RANTES
and MCP-1) (Life Technologies, Carslbad, CA) in the Luminex
20 100IS multiplex fluorescence analyzer and reader system

(Luminex Corporation, Austin, TX).

Rhinovirus stimulation assays

NHBE cells were seeded in Microtest 96-well tissue
25 culture plates (BD Biosciences, Bedford, MA) at 1 x 10°
cells/well. The next day, antibodies (0.08 to 50 ug/ml final
concentration) were added to NHBE or BEAS-2B cells and
incubated for 1 hr, followed by addition of 10 ul/well of
rhinovirus. After additional 24 hr incubation, presence of
30 cytokines and chemokines in cell supernatants was assayed by

luminex assays as described above.

Results
mAb 15EVQ inhibited NTHi induced IP-10/CXCL10 and
35 RANTES/CCL5 production in a dose-dependent manner, while the

control antibody, human IgG4 (Sigma, St. Louis, MO), showed
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ol 25.5 +0.436.3+19. . ..308+09Poly(l:C + mb 18 3393.3 +
107.5 8660.4 + 354.3 16.2 + 0.3 24.7 +1.2 12.6 + 0.3 Donor 1 CXCL9/M G
CCL3/ M P-we 2007a6L5/ RANTES CXCL10/ | P-10 untreated 12. @CEUB270D32964 0. 9
14.8 + 0.7 bl ** bl mb 18 14.8 +1.7 19.5 +1.5 14.8 +1.1 bl bl Poly(l:C)
78.3 + 4.8 1569.3 + 36.9 159.7 +12.7 788.2 + 94.9 461.4 + 10.3 Poly(l:C) +
mAb 18 18.5 +1.6 31.2 +1.9 13.2 + 0.9

no inhibitory effect on NTHi stimulation (Figure 23A). mAb
15EVQ also inhibited rhinovirus induced CXCL10/IP-10 and
CCL5/RANTES production (Figure 23B).

5 Example 17
TLR3 antibody antagonists suppress inflammatory responses in

astroctyes

Methods
10 Normal human astrocytes from 2 donors (Lonza, Walkersville,
MD) were plated in a 24 well plate at 75,000 cells/well and

allowed to attach overnight. The next day, the astrocytes

were treated with 200 ng/ml poly(I:C) and/or 10 pg/ml mAb 18

for 24 hours. Cytokines were measured by Luminex.
15
Results
Poly(I:C)- induced production of 1IL-6, IL-8, IL-12, IFN-q,
IEN-v, CXCL9/MIG, CCL3/MIP-la, CCL4, CCL5/RANTES and
CXCL10/IP-10 were inhibited by mAb 18, as shown in Table 10.
20
25
30
35
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bl 6.9 + 0.5 Donor 2 untreated 9.9 +1.6 12.3 +1.7 11.3 + 0.3 bl bl mAb
18 8.9 + 0.7 13.2 +1.5 11.1 +0.7 bl bl Poly(l:C) 62 + 3.8 1552.9 + 41.1
140.7 + 4wW0 266128113 21.7 533.2 + 15 Poly(l1:C) + mAb 18 P8TAIS2018/032966. 6 +
3.8 12.1 + 0.8 bl 29.1 + 6.2 *01: over detection level **bl: bel ow
detection |level 5 Exanple 18 TLR3 anti body antagoni sts suppress

I nfl ammat ory responses in endothelial cells 10 Methods HUVEC cel | s
(Lonza, WAl keeswd libe, MD) were cultured in serumcontaining growh nedium

recommended by Lonza. Cells were resuspended in serumfree nmedia (Lonza,

Wal kersville, MD), plated in 96-well plates at 3x105 cells/n, and
i ncubated 15at 37C, 5%CP [for 24 hfs. Poly(]l:C) (GE[Healthcare
Donor 1 IL-6 IL-8 IL-12 IFN-g, IFN-y
untreated 876.0 + 36.8 539.7+ 32.6 [166+ 05 288+ 1.5 123+ 0.3
mAb 18 1011.9+ 574 |1401.9+ 49.7 [17.1+ 05 316 + 0.7 104 + 0.2
Poly(l:C) ol ol 303+ 15 471 + 3.1 359 + 1.0
Poly(l:C) + mAb 18 22250 + 108.116104.4 + 259.9 |16.8 + 0.9 305 + 16 117+ 06
Donor 2
untreated 7291+ 71 2482+ 47 14+ 05 195+ 1.8 105+ 0.5
mAb 18 779.0+ 938 11326 + 306 |14.3+ 06 208+ 1.9 10.5+ 0.1
Poly(l:C) ol ol 255+ 04 36.3 +19 308+ 09
Poly(:C) + mAb 18 3393.3+ 107.5 |8660.4 + 354.3 |16.2+ 0.3 247 + 1.2 126+ 0.3
Donor 1 CXCLYMIG CCL3/MIP-1a CCL4 CCL5/RANTES [CXCL10/IP-10
untreated 126+ 07 21+ 09 148+ 07 bI** bl
mAb 18 148+ 17 195+ 15 148 + 1.1 bl bl
Poly(l:C) 783+ 48 1569.3 + 36.9 [159.7 + 12.7 7882+ 949 |4614+ 10.3
Poly(:C) + mAb 18 185+ 16 312+ 19 132+ 09 bl 69+ 05
Donor 2
untreated 99+ 16 123+ 17 113+ 03 bl bl
mAb 18 89+ 07 132+ 15 111+ 07 bl b
Poly(l:C) 62+ 3.8 15529+ 411 |140.7+ 4.8 5468 + 21.7 5332+ 15
Poly(1:C) + mAb 18 183+ 2.7 66.6+ 3.8 121+ 08 bl 291+ 6.2

10

15

Example 18

TLR3 antibody antagonists suppress inflammatory responses in

Methods

HUVEC cells
serum-containing growth medium recommended by Lonza.

were resuspended in serum-free media

endothelial cells

(Lonza,

Walkersville,

(Lonza,

MD) were cultured in
Cells

Walkersville,

MD), plated in 96-well plates at 3x10° cells/ml, and incubated

at 37°C,

Piscataway,

to 100 pg/ml)

cytokine inhibition assays,

5%C02 for 24 hrs.

at various concentrations

Poly (I:C)

(0 - 50 pg/ml)
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(GE Healthcare,

NJ) was added at increasing concentrations

and incubated for another 24 hours at 37°C.

(1.5

For

mAb 15EVQ was added to the cells

and incubated for 30




Pi scataway, NJ) was added at increasing concentrations (1.5 to 100 p, g/ ml)
and i ncubated for another 24 hours at 37C. For cytokine inhibition assays,
mAb 15EVQVeastitaddad to the cells at various concentrati @a3/US2010/03864pg/ nl)
and incubated for 30 mn, after which 20 pig/nl poly(l:C) was added for 24
hours. Cell supernatants were collected and cytokine | evels were neasured
usi ng the human cyt oki ne 30-plex kit and Lum nex MAP technol ogy (Ilnvitrogen

Corp., Carslbad, .GA).. Vﬁﬁcﬁeé’@% ?m?sdo%'}/f lyexpessien, edheHIVEC cells were
treated with 20 p,g/nl 8 various concentrations of mAb 15EVQ

(0.8 - 50 p, ﬁfhlﬂ)sup?ﬁféat@é‘fcis Wﬁe?ﬁ%@&ﬁ?% e Y EHENY 2 & F6r "SISCAM 1
expressi on byekhd:3A (R&Q syét@mﬁsh cyeekhinyizabplét )kl%&nd’l’&@.ﬁ!.lrﬁeedelsl ng the

Cell Titerdo kit (Pro W Re HUVEC cel | s
S otuced thotrRiRRRridls s B I kar B BPSHLLS ro measuid Ra rL. 3.

| L- 2R, 1Ls6, sktal @@s&hbh 8;he| BoEZ cpA0p7@)e ddealbq WilthlZQ ublk: a, IFN— a,

| FN-y, GMCSF, .1 3 a, CCl4/ MP-113, C 04 / RANTES,

Q2 WP 1, VR G St TR as e ndt PR (TaBPe 110 Wb 158V0

dose- dependent/myl)r.edticed el evelps rodtaltk @qmeolanma&eldnd@nc@dcw Ipol y(I (@)

(Tabl e 12) LLjt edug duced production
of TNF-a, ccn_gﬁ?%% ih %0%&%@%%%%{ OXELTONT X%ltgjgégsted t hat

i nhi biton of mq’ﬁﬂaﬁeﬁewJa?tgeéh%té%ell\}?ﬁ%fé;lﬁa]yltprBF@WaagDéi%Pnl €likocyte and T
cell infihtration that can | ead to atherosclerosis. Al so, inhibition of
VEGF by mAb 15EVQ suggested a potential benefit of TLR3 bl ockade in

pat hol ogi es Fe#idt’ed by VEGF i ncl udi ng 25angi ogenesis in a variety of
cancers and ocuI amU\djcseaBBspstheaSt@@e}ouebxair@dcﬁmuhas ﬂegea@wra;tei on.

TNF-a and | FI\- ggt&n)omee lfgcyt rgfgr tﬁt 2@ 223%% heAse t he

expression 01‘t i 0 fe”dctivat (1 um’( Doukas et
al., Am J. Pétlﬂ)l p4@.4570137IL 3@47IL ﬂg94TN33®<beEFbét0< afEny- vArrGMJCSFPat hol .

133: 426- 33, %8§§/)MIPCQ2/CIMEE’ML L RANTES- 18N @XChA@/elsP- 10 have been

inplicated in nonocyte and T cell recruitnment and contrlbute to the

devel opnent S?L%&Nﬁgr os CiFEF oSt $SFLUifdgerd et 2af . FSF (TS Minol™*2009) . The
generation oflsMEGHoby-@ndotitrel livaketelehis1 8k 1kast beenciidkedst o abnor mal
tissue growh

(Livengaod et ars BT arinar S 544 66 a3 80077 Tab 6 1 o5 Bol y(1

pg/m | IL-6 €X@&4s8P2IB(ICE) 2} MoPd LPIGEB: @ @f5WF90<12<867162/MCR-12314 0 11813 4
+ 1420. 926 7813/ rhnZed, Lh36Skch 1t/ 108.025dd38%ed thaltldndindeon of

TLR3-mediated activities may protect against leukocyte and T
cell infiltration that can lead to atherosclerosis. Also,
inhibition of VEGF by mAb 15EVQ suggested a potential benefit
of TLR3 blockade in pathologies mediated by VEGF including

25 angiogenesis in a variety of cancers and ocular diseases such
as age-related macular degeneration.

TNF-oa and IFN-y function in leukocyte recruitment and
increase the expression of adhesion molecules on the
activated endothelium (Doukas et al., Am. J. Pathol. 145:137-

30 47, 1994; Pober et al., Am. J. Pathol. 133:426-33, 1988).
CCL2/MCP-1, CCL5/RANTES, and CXCL10/IP-10 have been
implicated in monocyte and T cell recruitment and contribute
to the development of atherosclerosis (Lundgerg et al., Clin.
Immunol. 2009). The generation of VEGF by endothelial cells

35 has been linked to abnormal tissue growth or tumors in a
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607.1 + 91.6 10961.5 + 2200.7 11607.3 + 2155.7 1.25 419.2 + 178.4 9631.5 +
3675.8 11690.9 + 3189.9 0.63 263.8 + 81.4 6231.9 + 1568.0 9075.6 + 1152.2
0.31 183.020W6@7835257.9 + 1855.0 8106.8 + 1193.1 0. 16PLTMISN16/0IRsH 4057. 6
+ 1127.4 6619.8 + 1728.2 no poly(1:C) 0.00 1286.6 + 300.8 1360.1 + 245 4
Poly(1:C) pg/ml IL-2R IL-15 IL-17 100 784.4 + 45.4 61.3 + 12.5 43.8 + 5.3
50 718.6 + 56.8 61.3 + 12.5 47.6 + 0 25 735.7 + 23.4 56.7 + 18.9 58.3 + 4.9

variety of cancers during angiogenesis (Livengood et al.,

Cell. Immunol. 249:55-62, 2007).
Table 11.
5
Poly(:C) ug/ml IL-6 CXCL8/IL-8 CCL2/MCP-1
10 848.8 + 50.9 12876.0 + 2314.0 11813.4 + 1420.9
5 751.3+2.1 11363.7 + 108.2 11365.7 + 113.1
2.5 607.1+91.6 10961.5 + 2200.7 11607.3 + 2155.7
1.25 419.2+178.4 9631.5 + 3675.8 11690.9 + 3189.9
0.63 263.8+81.4 6231.9 + 1568.0 9075.6 + 1152.2
0.31 183.5 + 168.3 5257.9 + 1855.0 8106.8 + 1193.1
0.16 111.9+72.5 4057.6 + 1127.4 6619.8 + 1728.2
no poly(l:C) 0.00 1286.6 + 300.8 1360.1 + 2454
Poly(kC) pug/ml IL-2R IL-15 IL-17
100 784.4+454 61.3+12.5 43.8+5.3
50 718.6 + 56.8 61.3+12.5 476+0
25 735.7 +23.4 56.7 + 18.9 58.3+4.9
12.5 650.5 + 20.8 38.8+6.5 39.8+10.9
6.25 643.4 +39.9 34.2+0 321+0
3.13 681.8 +24.3 38.8+6.5 43.8+5.3
1.56 578.6 + 10.5 204+6.7 36.1+5.6
no poly(:C) 0.0 0.0 0.0
Poly(l:C) ug/ml IFNo, CXCL10/IP-10 CCLAMIP-1p
100 50.7+0 3803.1 + 185.5 234.5+19.7
50 449+ 1.7 2235.9 + 184.6 2901.6+41.8
25 46.1+0 2403.0+271.9 278.7+4.7
12.5 41.2+3.5 2185.4 + 64.9 243.8 + 634
6.25 36.1+0 2100.0 + 288.1 201.9 + 46.2
3.13 40.0+ 1.8 3553.2 + 197.1 191.5 + 20.8
1.56 42.5+1.7 2064.3 + 242.1 165.3 + 16.3
no poly(:C) 0.0 0.0 0.0
Poly(kC) pug/ml RANTES TNFa. VEGF
100 6266.9 + 1708.7 12.8+ 3.2 581.1+181.4
50 2919.7 + 1194 11.5+3.2 637.9+47.7
25 2805.1 + 176.7 9.8+ 2.8 700.3 + 62.5
12.5 2508.6 + 68.6 7.3+0.9 513.2+73.5
6.25 2449.2 + 830.6 6.9+ 14 440.4 + 29.5
3.13 3117.1+795.7 7.3+0.9 393.9+40.2
1.56 2481.0 +719.3 6.0+ 1.8 358.4 + 74.8
no poly(l:C) 49+4.5 1.9+04 32.1+8.8

concentrations shown as pg/ml

Soluble Intercellular Adhesion Molecule 1 (sICAM-1) 1is
generated by proteolytic cleavage and is a marker for

10 endothelial cell activation. ICAM-1 plays a key role in

leukocyte migration and activation and is upregulated on

endothelial cells and epithelial cells during inflammation

where it mediates adhesion to leukocytes via integrin

molecules LFA-1 and Mac-1. Poly(I:C)

15 activated the endothelial cells to upregulate sICAM-1
expression and the uregulation was reduced by treatment with

mAb 15EVQ (Figure 24A7).
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12.5 650.5 + 29.8 38.8 + 6.5 39.8 + 10.9 6.25 643.4 + 39.9 34.2 + 0 32.1 +
0 3.13 681.8 + 24.3 38.8 + 6.5 43.8 + 5.3 1.56 578.6 + 10.5 29.4 + 6.7 36.1
+ 5.6 no WOlzy(12@130.0 0.0 0.0 Poly(1:C) pg/m| |FNa @EKTILHEO¢ 0P34
CCL4/M P-1p 100 50.7 + 0 3803.1 + 185.5 234.5 + 19.7 50 44.9 + 1.7 2235.9 +
184.6 291.6 + 41.8 25 46.1 + 0 2403.0 + 271.9 278.7 + 4.7 12.5 41.2 + 3.5
2185.4 + 64.9
Table 12.
5
mAb 15 (ug/ml) 50.00 10.00 2.00 0.40 0.08 0.016 0.003 0
PIC + + + + + + + -
IL-6 177.8+56* 2146 +3.6* 359.2+57.6* 727.2+505* 10000 + 0 10000 + 0 10000 + O 10000 + 0
CXCL8/IL-8 1040.7 + 185.9 1765.9 + 97.1 6460.3 + 3684.4 | 57349.5 + 6293.4 |72422.8 + 88279.2|47047.5 + 52393.1|76066.5 + 11354.1(96478.0 + 122298 4|
CCL2/MCP-1 | 1187.7 + 1654 * | 19554 +72.7* |9054.4 +4110.9* 20000+ 0.0 20000+ 0.0 20000 + 0.0 20000 + 0.0 20000+ 0.0
IL.-2R 250+353* 00+0.0* 312.3+137.6* 521.5+55 664.7 + 9.8 661.2 +14.8 698.4 + 57.6 654.2 +14.8
IL-15 00+00* 00+00* 00+0.0* 41+00* 388+65 434+ 0.0 388+65 434+ 0.0
IL-17 13+18% 11.8 +16.8 11.8 +16.8 27.9+6.0 47.4+104 543+ 20.2 40.0+ 0.0 51.2+51
IFNc 09+13* 09+1.3* 19.0+7.7* 36.1+ 0.0 44.9+17 41.2+ 35 47.3+1.7 400+1.8
CXCL10/IP-10 00+00* 58.1+2.6* 633.0+471.6* 14414 + 971 3023.8 + 166.1 2107.5+ 372.6 2346.4 + 2261 2157.4 + 282.7
CCL4/MIP-18 00+00* 00+0.0* 29+41* 62.1+7.2" 176.6 + 21.3 * 227.5+19.9 248.3+19.4 281.7+37.5
RANTES 3.0+00* 154 +4.5* 201.1 +169.1 * 9524 +41.1* 24544+ 98.5* 2698.1 + 88.6* | 2624.4 +129.8* 3459.7 + 181.8
TNFo 19+04* 1.6+00* 22+00* 34+0.0 63+05 85+0.0 76+14 69+23
VEGF 872+87* 28.6+8.7* 88.3+ 521 * 156.1 + 6.4 * 479.6 + 14.1 5446+ 83 533.5+70.2 607.3+29.9
* Indicates significant p-values (less than 0.05) comparing mAb15 concentration vs. poly(1:C) alone :

,,,,,,,,,,,,,,,,,,,,, Values are mean (p/mi) £ SEM 1 e

This suggested that TLR3 antibody antagonists can
inhibit leukocyte trafficking and thus tissue damage caused

10 by the influx of inflammatory cells.

For viability assays, HUVECs were cultured, plated and
stimulated with poly(I:C) as described above. mAb 15EVQ
dose-dependently restored poly(I:C)-induced reduction in
HUVEC cell viability (Figure 24B).

15 Down-modulation of endothelial cell activation can
suppress excessive immune cell infiltration and reduce tissue
damage caused by cytokines that are increased during
inflammatory conditions. Inflammation and overexpression of
cytokines and adhesion molecules on endothelial cells are key

20 contributors to developing atherosclerosis and hypertension.
These data provide rationale for exploring the potential
benefit of TLR3 antagonists for use in diseases of the blood
vessels including vasculitides, and those featuring
endothelial dysfunction. Another disease that is affected by

25 inflammation and overexpressed cytokines is Kaposi’s sarcoma
(KS) that is common in immunosuppressed and HIV infected
individuals and is caused by Kaposi’s sarcoma herpes virus
(KSHV) . VEGF and cytokine production contribute to the
survival of KS cells (Livengood et al., Cell Immunol. 249:55-

30 62, 2007). TLR3 antagonists could be beneficial at reducing
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243.8 + 63.4 6.25 36.1 + 0 2100.0 + 288.1 201.9 + 46.2 3.13 40.0 + 1.8
3553.2 + 197.1 191.5 + 20.8 1.56 42.5 + 1.7 2064.3 + 242.1 165.3 + 16.3 no
pol y(I: COwO0.20100.20116. O Poly(l:C) pg/nl RANTES TNFa VEGPFCIOG2@2662994 +
1708.7 12.8 + 3.2 581.1 + 181.4 50 2919.7 + 119.4 11.5 + 3.2 637.9+ 47.7 25
2805.1 + 176.7 9.8 + 2.8 700.3 + 62.5 12.5 2598.6 + 68.6 7.3 + 0.9 513.2 +
73.5 6.25 2449.2 + 830.6

angiogenic risks associated with KS and other tumors and at
preventing cell viability loss and protecting endothelial
barrier integrity to prevent vascular leakage, a potentially
serious condition associated with organ failure and life-

5 threatening inflammatory conditions such as sepsis. TLR3
antagonism may also be beneficial in viral infections
involving endothelial cell pathology such as the viral
hemorrhagic fevers caused by members of the families
flaviviridae (e.g. Dengue, yellow fever), filoviridae (Ebola,

10 Marburg), bunyaviridae (e.g. Hantavirus, Nairovirus,
Phlebovirus), and arenaviridae (e.g. Lujo, Lassa, Argentine,
Bolivian, Venezuelan hemorrhagic fevers (Sihibamiya et al.,

Blood 113:714-722, 2009).

15 Example 20
Cross-reactivity of TLR3 antibody antagonists with

cynomolgus and murine TLR3

Activity against cynomolgus or murine TLR3 were assessed
using the ISRE reporter gene assay as described in Example 2.
20 The cynomolgus (SEQ ID NO: 217) and murine TLR3 cDNAs (SEQ ID
NO: 161) were amplified from whole blood and cloned into the
PCEP4 vector (Clontech), and expressed as described above.
mAb 15EVQ had IC50s of 4.18 pg/ml and 1.74 ug/ml in the cyno

NF-kB and ISRE assays, respectively, compared to IC50s of

25 0.44 and 0.65 ug/ml in the human TLR3 NF-kB and ISRE assays,
respectively. Isotype control antibodies had no effect in

these assays.

Example 21
30 Therapeutic dosing of TLR3 antibody antagonists protect from

acute lethal viral infections

Example 14 descirbes prophylactic treatment (dosed on
days -1, 4, 8, and 12) with TLR3 antibody antagonists against
influenza A infection. This example demonstrates that

35 therapeutic dosing of TLR3 antibody antagonists (day 3 after
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6.9 + 1.4 440.4 + 29.5 3.13 3117.1 + 795.7 7.3 + 0.9 393.9 + 40.2 1.56
2481.0 + 719.3 6.0 + 1.8 358.4 + 74.8 no poly(1:C 4.9 + 4.5 1.9 + 0.4 32.1
+ 8.8 cowmoentwrarilens shown as pg/ m Sol ubl e | nt eczaistaboas299dhesi on
Mol ecule 1 (sICAM1) is generated by proteolytic cleavage and is a narker
for 10endothelial cell activation. |CAM1 plays a key role in | eukocyte

m gration and activation and is upregul ated on endothelial cells and

epi thelial cehtsicduki 0giraft avmation twbesa ekt onediiat €51 aghgsien to

| eukocytes via i nftgelgr in nmolecules LFA-1 and Mac-1. Poly(l:C) 15 activated
I

the endot hel PAf T FEctEup? sgUPATE %S PEAM T expr essi on and the uregul ati on
was reduced Byd¢reatnment with mAb 15EVQ (Fi gure 24A). Table 12. 5 mAb 15

Wrrp 50. 00 10.00 gnqgf@ue[lr@avoﬁirQIsog-}@alQ'eggg nQ)dgthas used as a model

5 of acute lethal viral infection as described in Example 14,
except that dosing of animals with mAb 5249 was done 3 days
post infection with influenza A, and the animals dosed were 8
weeks old. Anti-mouse IgGl isotype control mAb was from
Biolegend. The animals were dosed days 3, 7 and 11 post-

10 infections with influenza A.

Survival, daily clinical scores, and changes in body
weight were evaluated in the study. Both the C57Bl/6 mice
administered mAb 5249 and the TLR3KO mice demonstrated a
statistically significant increase in survival (p < 0.028 and

15 p < 0.001, respectively) relative to the C57BL/6 mice
inoculated with the anti-mouse IgGl isotype control mAb and
Influenza virus (Figure 25). The clinical scores were
reduced (Figure 26) and the body weights incrased (Figure 27)
in the C57BL/6 mice dosed with mAb 5249 and in the TLR3KO

20 animals when compared with C57BL/6 mice dosed with anti-mouse
IgGl isotype control mAb and Influenza A. These results
demonstrated that TLR3 antibody antagonists reduced clinical
symptoms and mortality in an acute lethal influenza viral
infection model, and suggested that TLR3 antagonists may

25 provide protection for humans in acute infectious states.

Example 22
Epitopes and paratopes of TLR3 antibody antagonists by X-ray

crystallography

30 The human TLR3 extracellular domain was crystallized in

complex with Fabs of mAb 15EVQ, mAb 12QVQ/QSV and mAb cl068.

Methods

Expression and purification of proteins

35 The expression and purification of the TLR3 ECD (amino
acids 1-703 of SEQ ID NO: 2) the three Fabs were as described

above.
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IL-6 177.8 + 5.6* 214.6 3.6* 359.2 57.6* 727.2 50.5 * 10000 O 10000 O
10000 O 10000 O CXCL8/1L-8 1040.7 + 185.9 1765.9 97.1 6460.3 3684.4
57349. 5 wWO2B1041270422. 8 88279.2 47047.5 52393.1 76066 PET/UBXB5430606478. O
122298.4 CCL2/ MCP-1 1187.7 165.4 * 1955.4 72.7* 9054.4 4110.9* 20000
0.0 20000 0.0 20000 0.0 20000 0.0 20000 0.0 IL-2R 25.0 + 35.3* 0.0 +
0.0* 312.3 + 137.6* 521.5 + 5.5 664.7 + 9.8 661.2 + 14.8 698.4 + 57.6 654.2
+14.8 IL-15 0.0 + 0.0* 0.0 + 0.0* 0.0 + 0.0 *

Preparation of the TLR3 ECD-three Fab quaternary complex

4 mg of human TLR3 ECD was mixed with 2.4 mg of each Fab
and incubated at 4 °C for 3.5 h, corresponding to a molar
5 ratio of 1 TLR3 ECD:1.1 Fab. The complex was purified by
anion exchange chromatography on a MonoQ 5/50 GL column (GE
Healthcare, Piscataway, NJ), equilibrated with 20 mM Tris pH
8.5, 10% glycerol (buffer A) and eluted with 20 mM Tris pH
8.5, 10% glycerol, 1 M NaCl (buffer B). Approximately 2.48
10 mg of complex in 1.74 mL was diluted to 10 mL with buffer A,

loaded onto the column at 1 mL/min and eluted with a linear

gradient of 0-40% B over 40 column volumes. Five consecutive
purification runs were performed. Fractions from peak 1 were

pooled, concentrated with an Amicon-15 mL Ultra-30000 MWCO

15 and a Microcon 30000 MWCO to 14.49 mg/mL in 20 mM Tris pH
8.5, 27 mM NaCl, 10 % glycerol (Extinction coefficient: Azg (1
mg/mL) = 1.31).

Crystallization

20 Automated crystallization screening was performed using
the Oryx4 automatic protein crystallization robot (Douglas
Instruments) dispensing equal volumes of protein and
reservoir solution in a sitting drop format using Corning
plate 3550 (Corning Inc., Acton, MA). Initial screening was

25 with Hampton Crystal Screen HT (HR2-130, Hampton Research,
Aliso Viejo, CA). Small crystals from several conditions
were used to generate seeds, which were then used in
Microseed-Matrix Screening (MMS). Several rounds of
refinement were performed that were based on conditions from

30 the initial screening that gave small crystals. Reservoir
conditions used for MMS were based on those that gave small
crystals after refinement: 18-28% polyethylene glycol (PEG)
3350, 1M LiCl, pH4.5 and 2.0-2.9 M (NH4),SO,, 5% PEG400, pH
4.5, and explored pH and different additives. MMS

35 crystallization screening was performed using the Oryx4
automatic protein crystallization robot (Douglas Instruments)

by dispensing components in the following volume ratio: 1
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4.1 .0.0*

16.8 11.8 16.8 27.9 + 6.0 47.4

38.8 + 6.5 43.4 + 0.0 38.8 + 6.5 43.4 + 0.0 IL-17 1.3 + 1.8*
+ 10.4 54.3 + 20.2 40.0 + 0.0 51.2 '5.1
| FNo 0. 9 woRo8/120119 + 1.3* 19.0 + 77* 36.1 + 0.0 44.9 +PCT/USAM0D32968. 5 47. 3

+ 1.7 40.0 + 1.8 CXCL10/1P-10 0.0 + 0.0* 58.1 2.6* 633.0 + 471.6*

97.1 3023.8 166.1 2107.5 + 372.

248.3 + 19.4p28dsih $0B4ki%n: 0.25 seed stock: 0.75 reservoir solution.

10

15

20

25

30

35

Crystals diffracting to ~10-A resolution grew from 0.1 M Na
acetate pH 4.5, 2.9 M (NHy),S04, 5% methyl-pentane-diol (MPD)
and 0.1 M Na acetate pH 4.5, 26% PEG3350, 1 M LicCl.

In an effort to improve the resolution of the crystals,
MMS with the above conditions was combined with additive
screening using selected components of the Hampton Additive
Screen HR2-428 (Hampton Research, Aliso Viejo, CA) in the
following volume ratio: 1 protein solution: 0.125 seed stock:
0.2 additive solution: 0.675 reservoir solution. X-ray
quality crystals of the TLR3 ECD complexed with the Fabs,
which diffract to ~ 5-A resolution, were obtained after
applying a combination of MMS and Additive screening from a
solution containing 0.1 M Na acetate pH 4.5, 28% PEG 3350, 1
M LiCl, and 30 mM Gly-Gly-Gly.

X-ray data collection of TLR3 ECD quaternary complex

For X-ray data collection, a crystal (size ~1.0 x 0.5 x
0.1 mm’) was soaked for a few seconds in a synthetic mother
ligquor (0.1 M Na acetate, pH 4.5, 28% PEG 3350, 1 M LiCcl, 16%
glycerol), and flash frozen in the stream of nitrogen at 100
K. X-ray diffraction data were collected and processed using
a Rigaku MicroMax™-007HF microfocus X-ray generator equipped
with an Osmic™ VariMax™ confocal optics, Saturn 944 CCD
detector, and an X-stream™ 2000 cryocooling system (Rigaku,
Woodlands, TX). Diffraction intensities were detected over a
250° crystal rotation with the exposure time of 1 min per
half-degree image to the maximum resolution of 5 A. The X-
ray data were processed with the program D*TREK (Pflugrath,
Acta Crystallographica Section D, 55:1718-1725, 1999). The
crystal belongs to the monoclinic space group C2 with unit
cell parameters: a = 214.90 A, b = 142.08 A, ¢ = 125.04 A,
and B = 103.17°. The asymmetric unit contains 1 molecule of
the complex. The X-ray data statistics are given in Table

13.
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1441. 4 +
6 2346.4 + 226.1 2157.4 + 282.7 CCL4/ M P-1p
0.0+ 0.0o* 0.0+0.0* 29+ 4.1* 62.1 .7.2* 176.6 + 21.3 * 227.5 + 19.9



RANTES a o + 0.0 * 15.4 + 4.5* 201.1 + 169.1* 952.4 + 41.1 * 2454.4 + 98. 5*
2698.1 .88.6* 2624.4 + 129.8* 3459.7 + 181.8 TNFo 1.9 + 0.4* 1.6 + 0.0* 2.2
+ 0.0 * 3W020100120118. 3 + 0.5 8.5 + 0.0 7.6 + 1.4 6.9 + 2PBTNEGHIBF2984 + 8. 7*
28.6 + 8.7* 88.3 + 52.1 * 156.1 .6.4* 479.6 + 14.1 544.6 + 8.3 533.5 + 70.2
607.3 + 29.9 * Indicates significant p-values (less than 0.05) conparing
mMAb1l5 concentration vs. poly(l:C) alone Values are nean (pg/m) + SEM

Thi s suggested that TLR3 anti body antagonists can inhibit |eukocyte
trafficking and thus tissue danage caused 10 by the influx of inflanmtory
cells. For viability assays, HUVECs were cultured, plated and

stinul at ed wrehlepdBy(1: C) as descri bed above. mAb 15EVQ dose-dependently
restored poly(l:C) -induced reduction in HUVEC cell viability (Figure 24B).
15Down- nodul ati on of endothelial cell activation can suppress excessive

i mmune cel | iQeta Colleglidnon and reduce tissue damage caused by cytoki nes t hat
are increasedpdoe gnogp i nf | ammat or@§2condi ti ons. I nfl ammati on and

over expr essi amitetll axs oki nes and adiedsi40av2e@ul es on endothelial cells are
key 20contri mﬁtgwa,{g@s,@vel opi nggoatmg:np@gl erosi s and hypertension. These
data provi de gabiapake for expl ogd 51@ the pofgeqigyal benefit of TLR3

ant agoni sts fuar eases Jhe Dbl vessel s including

vascul i ti des, ?1 %,/ieat uri n ndot he gl dysfunction. Another di sease
that is affe eﬁ% ° flam*rat and q xpressed cytokines is Kaposi'
sarcoma ( KS) GWH? § comon in i nosupg@é’%sed and H V infected

i ndi vidual s dhdeiéd caused by Kap®$2t s sar@a@ta) herpes virus (KSHV). VEGF and
cytoki ne prodygtion contribute tp1the surpigyal of KS cells (Livengood et
al., Cell Inmmunol. 249:55-

Structure refinement

Resolution (&) 29.4-5.0
Reys/Rireo( %) 26.8/30.0
Na. of reflections
Working set 15,782
Test set (5% data) 7588
Rmsd from ideal values
Bond length (&) 0.007
Bond angels (%) (0.744
Number of protein atoms 15,442
Ramachandran plot ©
Favored regions (%} 93.1
Allowed (%) 938.8

5 Disallowed (%) 1.2

Structure Determination
The crystal structure of the TLR3 ECD - Fab 15EVQ - Fab

10 12QVQ/QSV - Fab ¢l1068 was determined by molecular replacement
using Phaser (Read, Acta Crystallogr. D. Biol. Crystallogr.
57:1373-1382, 2001). The search models were TLR3 ECD
(Protein DataBank (PDB) structure ID lziw with all glycans
removed, Choe et al., Science 309:581-585, 2005) and the high

15 resolution crystal structures of the three Fabs determined
(See Table 13 for a summary of the crystal data and

refinement statistics for these Fab structures). The elbow
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3062, 2007). TLR3 antagonists could be beneficial at reducing angiogenic

ri sks associated with KS and other tunors and at preventing cell viability

| oss and woavseR2ing endot helial barrier integrity to precensS2:assasbar

| eakage, a potentially serious condition associated with organ failure and
life- 5 threatening inflammtory conditions such as sepsis. TLR3 antagoni sm
may al so be beneficial in viral infections involving endothelial cell

}oat h?)I ogyf lsuahg;aés ogfhEaB/ilQ@{/Q@WDiﬁz&i]&@hlﬁ?f@Vséﬁl&%USEQutIMCHEmd ers gf | t he
amlies avi viri ow fever viridae (Ebola,

10Mar bur g), BGRY atVI % f@ee ﬁ]!t‘a rﬁ%rleﬁla?f VPr %%Q PRI OB gﬁs) and

arenaviri daeWéee @enﬁagitoed bassiusArgenhe nelboBobnadicant VEnezueivanshenor r hagi c

fevers (Sihibamya,eloflae Blood:-318,114,4122,:2009) . 1kxaml e 20
Cross-reactivity of TLR3 anti body antagoni sts with cynonol gus and nuri ne

TLR3 5 AERiVAty HpaiPhstceyRomdligascdr Yair fae TTE RS fRef essed using
the | SRE r eparteis gener gssays@shdesahn hedidn Ex;amabe 20020Therneynonol gus
(SEQ ID NO 2 and nurin CONAS Q Tere anplified from
whol e bl ood a%ﬁ K uéﬁeaasi ﬁfeglrfeﬁj “pCEP4 v}g dor{‘ﬁ onte ahd expressed as
descri bed abdvmlmoam@m ah@SI% rofid sE8mpi e rfﬂ?eéndtloﬁm weg/ nl in the
cyno NF- KB and ﬂ%e@%ﬁé%t faQJSl@@Céll—\i@b)/1o9<lQ€Palrsﬁd2b@ d0G28X%7 0f55250. 44 and
0.65 p,g/nmL in respectlvely | sotype

control afti B%h 3é)§ ﬁé%f %6 éﬁ é‘&t6 ??14't4ﬁés%14a§%3y%70 E?(Jan%}lf3 6596839 Ther apeut i ¢
dosi ng of TLR3r ae hmud:y E&Dt\a:gﬂlnbﬁéSB protectfok r @mnaesd erilgetihaddwvi r al

i nfections . oF _’i%@ %4 scirhes.. ]3&5?%%' actic treatment (dosed on

days -1, 4, §nd anti bo ant agoni sts agai nst influenza A
infection. This e%eﬁ'fﬁllétd@#ohsl@lrae?tlés/ ti‘rﬁ:eﬂeWBSTltSher%\fbleﬂ@tﬂﬁ@t desi ng of TLR3

anti body ant agenisit-sa(day edciafdeetne imbl venzaphadnf gﬁ&iﬂmaﬁézerwaghe onset of
clinical syrrpt J(%E) are efficacious in_enhancing survival

i nfluenzd®A WYUECHRFT ende® medBr Was tuked 48 ¥ hidet®s I8¢ N%C&t e I et hal
viral infect G@ﬂcas ddesmyl Besdl iiniExanplreldHf exeept Nthatcodositngnof ani mal s

W th mb 524 Pl?oh%zdg JBQ% s 1L GCLd @ %é‘léah %Qiié{%@é%ﬁ’tpé%t he

ani nal s dose Were weeks 0 nti-nmouse | sotype contro was

from Bi oLegeﬁHmaﬂrﬁéRérﬁ%Pgewlérd%@éndé@@eset Flandscllfnﬁ@st - 10i nfections

with influenzasfssi-585, 28ubyinsal stéajhye clo:nieal) $€0& esenandhshanges in

body weig t vere eval u%t ed | t he studg Bot h theg%?%Blm m ce_adm ni stered
e

mib 5249°and TR’ FERIKO i %e &irohstr b et 4 =8t at'l al Ty ETgi'FF cant
i ncrease in sarviazabf (§E0<ID.NIR282anchsl5psl@. 60dsr rresp@ch'odyel y) relative to

the C57BL/6 %Eﬁaém@%u'a%egtVwa%hflﬁ%da%'Wl@%ﬁ‘e I9GL i 3QkyRpe control mAb
and | nfluenza virus ure 25). The clinical scores were reduced (Figure

26) and the ESW%F@W& DENEr s B8E (TG Ur B 2 7F TR UERe 5 7BEF 6 Mifce dosed
with mAb 5249:ancriop. e 1 TLRIKQ 20:i anupr) aomhemmomp%@dzmsthp@E?BL/G m ce

dosed wi an use_lg sot nt r ol | uenza A. These
results E(;rmnté TATEH ¢ ELatcjl%_RS' éﬁ f’fﬁ vy ant a oni sr}is Feduced Cel'%i ni cal

synpt ons andafdritiahet yangign @@@t@aﬂO@Ehatthatanf ue¥za Viriagl s¢grfeact i on nodel ,

and suggeste%ﬁhaqtongB?sE@nm%m 81 SyaMBYh&D r%%éaewpmt@@glmsfor humans in
acute infectious states. le 22 E |t%%es and paratopes of TLR3

anti body ant 4§6ni%t's O‘E)yzaﬂwr a@buér ystallEogriaphyedsoThe himar* TLR3
extracel | ul abetiormmi AhsvasRer ySirakhtedzif and 2a0z and refined as 13

30 rigid body segments (amino acid range: 30-60,61-108,109-
156,157-206,207-257,258-307,308-363,364-415,416-464,465-
514,515-570,571-618, 619-687) .

The LCDR3 of Fab 12QVQ/QSV apparently adopted different
conformation from its free form. Multi-start simulated

35 annealing was carried out with standard parameters in PHENIX.

The models of this LCDR3 were visually inspected in the
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conplex with Fabs of mAb 15EVQ nmAb 12QvQ QSV and mAb c1068. Met hods
Expression and purification of proteins 35The expression and purification
of the TDRB 2BON2(EAI no acids 1-703 of SEQ I D NO 2) thePChruseoibabener e as
descri bed above. Preparation of the TLR3 ECD-three Fab quaternary conpl ex
4 nmg of human TLR3 ECD was mxed with 2.4 ng of each Fab and incubated at 4
Cfor 3.5 h, corresponding to a nolar 5ratio of 1 TLR3 ECD:1.1 Fab. The
conpl ex was @ué&a‘ﬂoadd&)glagim exehangenedy-aaat g @By @Ana: MINa&: 5/ 50 Gl
colum (CGE Heal h%are ) scatawag I\L]d) e%l.flllﬂb ated with 20 nM Tris pH
8.5, 10% gl yE8&FO1"( Bt ér°A) aid"elitsd  with 207w 7T STBFFE 5751006

gl ycerol, 1 NoNaCkefbuf fRer. B alrﬁquﬁéxcbmmelyefz_edcsldr@s wgt ofsidenpl ex in 1.74
. was dil ut 8d: 8.0 10; i s Wh £y Q%f@élc%’lajc%%ed ante.t he golymy at 1 nml/min
and eluted with a l'inear gradi ent of 0-40% B over 40 colum vol umes. Five
consecuti ve POFiT iféaET 0o OF utRCTWEF & PiEr BT ned uErhet oS fFPERATEak 1 were
pool ed, Concaﬂﬁrn&hedlmetbhlacﬂhn@%ﬁ%elélm uggm@@@@o&d\m& 1band a M crocon
30000 MACO ta / 27 MM NaGl, 10, %gl ycer ol
(Bxtinction Goot T eianer RSB CEoMyrres =L s =R Leyhty (bt tos

20Aut omat ed €PYBt @bigzatatoal screeni fryshaslquer f br redl uﬁrrygt@H@QQ yXx4

automatic praebeiChystabhi zatians r,0hok_ (. P%gl as_| fstd upesnt $hqdi spensi ng
equal vol unes _of proteln and reservoir solution in a sitting drop format

usi ng CorRi ng®plat §°3BXF 8L Ni*AY Trc 7 Act SRTINBFS T % 8F“S¢feeni ng was
25 with Harrptcens @ yist atheSee eprenklt (HR21430,s Hasptioan Res@abcdy 1Al i so Vi e o,
CA). Small crystgls fromseveral conditions were used to generate seeds,

whi ch were tﬁen used in Mcroseed-Matrix Screening (MVB). Several rounds of
refinement were perfornmed that were based on conditions from 30 the
initial screegkugst hat gave small crystals. Reservoir conditions used for

MVB wer e bas% on .t hose tgat ave rr%l ITI(‘:F' S'E:a| aftb(_ar ref{:nenent 18- 28%
Tyt ol B e SR 8L Y S P R ril B8 8, B0 Bl LR Jeon o0t
PEG400, pH 4cbwplaxd explored pH and different additives. MVB 35
crystallizatign Sgr. Q?P'(TEBQ X‘{?‘ﬁarDEELPJt'E%Q &'fS'tﬂQ é%&@yﬁ“ <Ayl omgtic protein

crystallization robot I nstrunents) ensi conponents in the
fol | owi ng voFuse s 8t o: Inltb? GRS SEicur R oin thGIQSLSséé%I ckeD @r#5 reservoir

sol ution. Crystalsedifd ractidqrgrtp. - h@e%ﬂf&ﬁ:@hb&i QR Agr e f mm @ck M Na

acetate 4.5,.2.9 304, 5% pt.an (MPD). and 0.1 M Na
acetate gﬁ 4185156, gé(:”ﬁ%ég uep E/F‘P_T %I 87aﬁ ett 2?? ?SC?Q ﬁ%r Ve the
resol ution ok)the&ocr yist ahsee MWBsw 211 trheialsev er@onde i crspwasiveonbi ned with

addi tive screeping ¥sifg.,sel %E@Qd&&%&@@&@ts%l%ntt @@nbaamt Q- Addi tive Screen
HR2- 428 (Hanpton Research, Aliso Viejo, CA | owi ng vol une rati o:

1 protein solatioHese. {25 %Pe?dE§PdE‘1%eCTB® P é%l@f tsllWél%ltﬁtF% 0. 675
reservoir sobuttditslX-feppraadldetycarmest ah Svetathe opbReyECEheompl exed wi th
the Fabs, which diffract to A resal ution, were obtai.ned after applying
a conbi nati ol 2? N% gt v addnd ?veSScaflgeﬁlér?g%f Fom-a sol539t| gn 2dnt aining 0.1
M Na acet at e Th#{ Zrb5 st D894PEG 335011 1deB5Md41CEe Erdr3teamkcaye dy-Ay. X-ray
data col | ect i,98,.0fa FLEZ EQ@e&UQBWWE&é &prfralbemvg/gsv Fohe Ko Fiapqdat a
collection, a crystal (size -1.0 x 0.5 x 0.1 nmB) was soaked for a few

seconds i n a'ByftHets A hitherds 20° 194G8r "0 °1° M NaSatet’at’e, 'BH"4. 5, 28% PEG
3350, 1 M L| et, TIYEgbArcer ohy)erfands fl ash frozen in the stream of nitrogen
at 100 -ray diffraction data were collected and processed using a

Ri gaku Mgcr oMaxTm O07HF mi crof ocus X-ray generator equi pped with an Gsm cTm
Vari MaxTm confocal optics, Saturn 944 CCD 25detector, and an X-strealMm 2000
cryocooling system (Ri gaku, Wodlands, TX). Diffraction intensities were
detected over a 250 crystal rotation with the exposure tinme of 1 mn per

hal f -degree inmage to the maxi numresolution of 5 A. The X-ray data were
processed with the program D TREK ( Pflugrath, 30Acta Crystall ographica
Section D 55:1718-1725, 1999). The crystal belongs to the nonoclinic space
group C2 vvlth unit cell paraneters: a = 214.90 A, b = 142.08 A, c¢ = 125.04
A, and 13 = 103.17. The asymmetric unit contains 1 nol ecul e of the conpl ex.
The X-ray data statistics are given in Table 3513. Table 13.
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Data Coll ection Space group Unit cell axes (A) Unit cell angles ()

Resol ution (A) No. unique reflections Conpl eteness (% Redundancy Ra nerge
<1/ 6> St rwotarea2reaBi nenment Resol ution (A) |icryg/ Rfree( $Ch/UN0010082964
reflections Wrking set Test set (5% data) Rrsd fromideal val ues Bond

| ength (A) Bond angels (c) Nunber of protein atons Ramachandran pl ot
Favored regions (%9 Allowed (% Disallowed (%9 C2 214.90, 142.08, 125.04
90, 103.17, 90 30-5.0(5.18-5.00) 15,877(1589) 99.8'.(99.6) 5.2 0.121(0.312)
7.1 29.4-5.0 26.8/30.0 15,792 788 0 007 0144 15,442 93.1 98.8 1,2

Structure Determ nation The crystal structure of the TLR3 ECD - Fab 15EVQ
- Fab 1012QvQ SV - Fab c1068 was determ ned by nol ecul ar replacenent using
Phaser (Read;&cta,Crystallogr. D. Biol. Crystallogr. 57:1373-1382, 2001).
The search nodels were TLR3 ECD (Protein DataBank (PDB) structure ID 1lziw
with all glycans renoved, Choe et al., Science 309:581-585, 2005) and the
hi gh 15r esol with @Rcigr yst al structures of the three Fabs determ ned (See
Tabl e 13 for a sunmary of the cr staI data and reflnenent statlstlcs for
these Fab structures). The2e2BE%*Vangl e ; aVialia SV
devi at e si gniFreaHt M1y frofthat in the lf)%dee form A §31r|es of Fab 12QvQ Qsv

Cell dimension

nodel s were g%rke;g\af ed by adiustl BOt he %'699!("74%1%9 alg, z015b B gLyal s, one of
whi ch was foun;d,et,o agree welismighh the & gResd N 5 densifaps odhe structure
refinenent wassogar#i ed w t7h2PHENE 4-26Adasm2et  @bs-220). s@yachr gbrien Radi at .

11: 53-55, 2004yereMies st r ucl (e WSS ef | HedP as(1?5ig)g| d Boeo dofrgiehs (each V or
C domai n) for & Fats and®13 rilgl d segifgnt s (81 ni &lons ué%a inthe
refinement: :§{0 60, 61- 108, 109 15 2’% 7- 2084520778045 258 65 0264)

10307, 308- 363@@@%3@ 416-464, 4 52) 14, 5;85 570(,15)71 618,,619- 684

Structure Refinement

(1)

Resolution (A) 15-2.5 (2.56-2.50) 15-2.2 (2.26-2.20) 75.36-1.90 (’i G4—1.90)
Foryat Reree(%0) b 19.7/25.4 (30.8/40.8) 19.3/26.9 (24.6/31.1) 20.4/27 .7 {39.8/51.1}
No. of reflections

Working set 26,723 23,308 111,413

Test set 382 1,608 5817

Number of atoms

Proteins 7,046 3,705 13,421

Solvent (water, etc.) 486 333 1,779

RMSD bond lengths (A) 0.012 0.013 0.023

RMSD bond angles (°) 16 1.5 2

Ramachandran plot ®

Favored regions (%) 923 496.8 87.2

Aliowed (%) 889 89.3 g9.7

Disafiowed (%) 1.1 6.7 0.3

Values for highest resolution shell are in ()’s.

* Rieree™ Eil - <B{1 Th, where s the intensity of the measured reflection and < is the mean intensity

of al measurements of this reflection.

""'=R3,.\,,,\,\ = 2 HFopdd - IFeacll  Z {F oo, where Fo,s and Fg, are observed and cajcuiated structure factors and Ry, I8
calculated for a set of randomiy chosen 5% of reflections prior (o refinement.

“The Ramachandran plot was calculated with MolProbity (Davis, LW, et al., Nucleic Acids Res, 32: W615-9, 2004).

The epitopes and the paratopes

The residues involved in binding between the TLR3 ECD
10 and the three Fabs are shown in Figure 28B. Fab 12QVQ/QSV
bound near the N-terminus of the TLR3 ECD. The
conformational epitope was composed of residues from the TLR3
LRRs 3-7 (amino acids 100-221 of SEQ ID NO: 2). The binding
of Fab 120QVQ/QSV buried approximately 928 A% and 896 A? on the
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for the TLR3 ECD with one B factor for each Fab rigid body and a single B
for the entire TLR3 ECD. Translation/ Libration/ Screw (TLS) refinenent was
i nt roducewiof2oro/ieanh of the Fab rigid bodi es and TLR3 ECPCRams2a1b@sassded i nt o
2 TLS segnents at residue 330 of SEQID NO 2. dycan density was visible
for 10 of the 15 N-glycosylation sites. Carbohydrate nodels fromthe
crystal structure of the human TLR3 extracellul ar domain (Choe et al.,

§Ci ence ?09 5811?%&5%@%5&138@5 stepcieurer).D F%:%;E‘(él)a v\@%\@/bbeg t&%dgd f2(%Tge
ensity for a short m ssi nent TLR3 resi dues 7-342 0 EQID
NO 2) was vi&7bi%e 8F¥%C$CUFgg Bbﬁlfdrg?u OW&EHtTLRénEE I% f|21)led in wth
the corresporditgpesegnentst romdst hel IH.RB1 ekt pacel [ubar b@t@udﬁuﬂe 2a0z (Bell

et al ., Procy,Nallsboad.es Sciyey( U 1026109769 10980, ;2005 . DB 25strucutre
| D 2a0z) The 'C-terninus o CD contai ned additional density that

mat ches t Pat 28t 2a69" Fefii 42QEYRENt (647E703 Lof L SEG FD Hert 2§i4fas t hen
replaced w t lo(1®Shgues 64ge 6G&E) a0ds:2alynt Thusy tshe ThRD:ECD)nodel was a
hybri d betwe t T S ctyres a0z a refined. as 13 30 rigid
body segment EQ% a}r%%r%olhé%gll dgggnt}% 60\9,%@l %83 BS2 " Gelf %t

156, 157- 206, 2672 2B7N268-1307, BB@S 3838, 364- 415, 4&@,46’@946@04, P105,

514, 515- 570, 574¢ 635%d61113)—7687) The LCDR3 of Fab 12QvQ QSV apparently adopted
different conformation fromits free form Milti-start simulated 35

anneal i ng°was carfied 60t At FrstCAABArP P HTECEr 5 PR PHEREXPThe nodel s of
thi s LCDR3 \Nepamﬁjn@uaﬂmsy 1bAspeetetb iaritheloel-est raanseensi ty: map and t he
best - mat ohl R0 G901 OLABLL AN, WaS O ALLEd anloy e BLLELghdel,., The
refinement process was non f ee agai nst e reflections set
aside prior £664df t@rattihﬁgaftth@e@aal@ulaaﬂkmﬁls’r terreheiYelyal "keoend, Y& one B

fact or TOF eachsd esh-die 9\6@SA2| Bed udedaz Madele laﬂ%D@éH [NJ;) ﬁﬁQbB@fﬁua'
r ebui | di ng of the el bow regl ons of the Fabs and side chains at the
ot

pr ot ei n- pr ot EFFPTTE8F Faces wee taond Cast iy 1eOGT CERET ey SetVdl ., Acta
Crystal | ogr. KDL6 Bikall8, Qrayst alddogr E460: 2196- 826620047, VHse, fissal, R yst and R

free were 20840, a%%%o F9s0% 5158SREGLT MBI Y, 1698 sk 15,5692 ﬁarb%epe“de“t

reflections to e re Inément 'stati'stics are given in Tables 13 and
14. Results 218 KFH@ %I%él #rovgt EuctEer P df0t Re 'FIPRSFWFH@eéhF—'ab

quat ernary cemaé@g sﬂ-hﬁ:tﬂ‘!@riﬁe'ntﬂpie%ﬁlﬂbﬁiovﬁhﬁuﬁiﬂﬁcﬁp@fréshﬁu@@”p' ex i s shown
In Fi gur

[ [ |.n the asynmet ric un IS e T and one nol ecul e
of each b lﬁ%t E?h%tﬁ?jgl M@el ?ﬁﬁg{%cdﬁ)%l ég)&g?ﬁq resi dues from
30 to 687 of shuTLER3v{ SEQihD(NQ IQ)NO FQMIh@BBhr@@ Fabs, pDabl ¥5gsi dues from

their respecgiye E;é@bolgggj Q%fnsy%ege dnachugled except sol vent ions and water
mol ecul es. The TLR3'ECD 'nol ecule i's very sinmilar to the previously reported

structures in ovefdl IFaPopAEgytis rEESGF o509 A 671218 613 Ca's, and
1.37 A for 2abz10w895 &a'tspe dheqhkab st rued uses ar e@oall) ;i demg,ical to their

respect i ye upbound, o s except, for, LCDER, of ,Fab AZV,QEY as descr i bed in

Met hods as bw régi ons "and sofre $i de’¢haing’ a LR3 ECD/ Fab
interfaces. 80035 FP5WO Z020/ 125281 3FCH, USQMOE@SQ@@@dT@bﬂ%lﬂor 5'apat a

coll ection E@-@681,5%MQ J:r%’gtgﬂ-%guc{:@be lg@@f%&/ following paratope

residues light chain: H30, N31, Y32, N50, E66, $67, G68
(glyc). Heavy chain: T30, T31, Y32, w33, H35, E50, N52, N54,
30 N55, R57, N59, V99, M102, I103, and T104.

Mechanisms of neutralization and implication for TLR3

function
mAb 15EVQ: The mAb 15EVQ epitope contains TLR3 residues
35 N517, H539 and N541, which overlap with the C-terminal dsRNA
binding site (Bell et al., Proc. Natl. Acad. Sci. USA,
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Space group P21 P21 P21 Cell dinensions a, b, ¢ (A 75.83, 80.35, 83.06
54.68, 74.74, 64.99 82.48, 136.94, 83.25 a, 13,Y(1 90, 115.24, 90 90,
103. 69, W02010/1214395, 90 Resol ution (A) 70-2.5(2.59-2. BOY/US2010/032964
49-2.2(2.28-2.20) 50-1.9(2.0-1.9) Unique reflections 27, 785. (1653)
24,439(1859) 117,490(5916) Conpl eteness (% 88.5' (53) 94.2'-(72.8)
89.3'.(45.2) Redundancy 4 5.2'(4.3) 3.2'(2) , 0.164(0.297) 0.088(0.445)
0. 065(0. 264) 151/om2tunavebpgethud, B ho2)widn8nd koAbe BolinGloHlanSt ruct ure
Ref i nement particulat theory, it is believed that the mAb 15EVQ competes

for TLR3 binding against its ligand and prevents ligand-

induced receptor dimerization, which is required for the

5 formation of the signaling unit (Liu et al., Science 320:379-

81, 2008). Figure 29 illustrates this direct competition

mechanism for mAb 15EVQ. Depending upon the antibody

concentration, this mechanism would lead to total inhibition

of poly(I:C) or dsRNA induced TLR3 activation.

10 mAb 12QvQ/QSV and mAb ¢l068: As shown in Figure 30,

these two antibodies do not have direct clashes with the
dsRNA ligand. Thus, it is unlikely that they would
neutralize TLR3 function in a similar mechanism to that of
mAb 15EVQ. The Fab fragments are also oriented away from the

15 ligand (Figure 30). Structurally, both mAb 12QVQ/QSV and Fab
cl068 can bind to a signaling unit (SU) without disrupting
its function. Sterically, it is unlikely that the two Fab
fragments of a mAb molecule would be able to bind
simultaneously the two TLR3 molecules in one SU, and thus

20 prevent dsRNA mediated TLR3 dimerization. By not wishing to
be bound by any particular theory, it is believed that
binding of mAb 12QVQ/QSV or mAb cl068 to TLR3 prevents
clustering of the signaling unit due to steric clashes
between the antibodies and neighboring signaling units.

25 Binding of TLR3 to dsRNA is not limited to the signaling unit
defined by the dsRNA:TLR3 complex (Liu, et al., Science, 320:
379-81, 2008). It is possible that clustering of multiple
SUs can lead to enhancement of signaling or that efficient
TLR3 signaling requires this clustering. The positioning of

30 mAb 12QVQ/QSV and mAb cl1068 can block the clustering and
result in neutralization of TLR3 activity. The maximal
neutralization effects of antibodies would therefore be
dependent upon the degree of separation of SUs due to
antibody binding. As illustrated in Figure 30, mAb 12QVQ/QSV

35 would cause larger separation than mAb c¢l1068, and this could

translate to greater potency of mAb 120QVQ/QSV. This is
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Resol ution (A) 15-2.5 (2.56-2.50) 15-2.2 (2.26-2.20) 75.38-1.90 (1.94-1.90)
Rer" A/ RfreeW19.7/25.4 (30.8/40.8) 19.3/26.9 (24.6/31.1) 20.4/27.7

(39. 8/ 51.wp 2bw/120f13r ef | ecti ons Wor ki ng set 26, 723 23 p80AIS2d10/032b84 Test
set 882 1,008 5,917 Nunber of atons Proteins 7,046 3,705 13,421 Sol vent
(water, etc.) 486 333 1,779 RVSD bond | engths (A) 0.012 0.013 0.023 RVSD
bond angles () 1.6 1.5 2 Rarnachandran pl ot

consistent with observations that mAb cl1068 and mAb 15EVQ can
lead to ~50% and 100% TLR3 neutralization at saturation
concentrations, respectively, and mAb 12QVQ/QSV exhibits
intermediate activity. Thus, combined structural and TLR3

5 neturalization studies suggest a TLR3 signaling model in
which the dsRNA:TLR3 signaling units cluster to achieve
efficient signaling. mAb 12QVQ/QSV and mAb cl068 and also
define a class of antibodies that can partially modulate TLR3
signaling without interfering with ligand binding or receptor

10 dimerization.

15
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Favored regions (% 92.3 96.8 97.2 Allowed (% 98.9 99.3 99.7 D sall owed
(%9 1.1 07 0.3 Values for highest resolution shell are in (ys. Rr",e=El,
where | iwothw/i2ntiensity of the measured refl ection andP€rausSeaobmesrean
intensity of all measurements of this reflection.

where Fot, and F, are observed and cal cul ated structure factors and Rfr","
is calculated for a set of randomy chosen 5% of reflections prior to
refinement. ' The Ramachandran plot was cal culated with Mol Probity (Davis,
LW, et al., NulemMg Acids Res, 32: W515-9, 2004). The epitopes and the

par at opes The residues involved in binding between the TLR3 ECD
10and the thre Fe FLgur Fab Y/ 4 nd near the
N-term nus of the TLF%% %édqgmﬁegdé&gn%orﬁ%?la%%at 5 60112 e}%\% C%Qn%osed of

resi dues from t he2d13R39Y AR$A3- P lahi o r@é?@%orléoi”—QLZ{J?)o@mJSEQaPEﬁ NO 2). The
bi ndi ng of Fab 12QAJQ8Y ki eghapptoxd,matel y 928 AZsancdiB96 #Z7on the

antigen and anti bo ect ely. Far Fab QV! V e st al
structure identi fi(géc/? f%??s % @Iﬁ%l(éﬁ(%% ﬂ]%é’ ‘%l épfq?%ﬁeHgé 1 dues: S115,
D116, K117, Al 20, N%1139$5NL4®59N1¢M RAPA o f KIAS IDTN®B6 2. QL67, V168, S188,
E189, D192, Al195, A@Q@o%%%ntfﬁdf@? é%@%@(t%}{eré&e %é’ﬁéﬁ' tﬁérUCture

identified follow ng paratope residues: ht chal n g NO 211): &8,
S29, Y30, Y31, E49'tipgey dYgds tot-lafd %th%évwl&% ﬁmj(ngEQPJer NO. 214):
N32, (B4, R56, Sbiesikh8s HMGE, Mll(bé,l Kmﬂ5Alfd.,06(,l3aﬂdql¥ﬁlp7lﬂl41LOF‘a1344l5EVQ and

Fab c¢1068 bound n oV o S in no aci ds
406- 635 of SEQ | NG %éﬁggw?h tgsre%’shg}gﬁ%ﬁ gh 3155 rl‘a% EVQ buri ed

1080 A2 and 1064 A2 SR theéldanti gen and anti body, respectively, whereas Fab

c1068 buried 963 A2 ;apd, 14 A2 Q0 t d&%h%% %QQ\;A)?%EPIQ%&H%@@SDGN ively.
The epitope for Fab 15EVQ covers re5| 416, K418, L440, N441, E442,

Y465, NA66, K467, 468 2RSS EUgSNa M oEr i HIsR reNETs O NEIFEMERBE 17, HB39.
N541, S571, L595 amndeKBl9rofeThR3eshommobn SEQs! BL.NOnaRindah 5alb1015EVQ t he

crystal structure_identified follow PE I e 20l i,ght chain
(SEQ ID NO 41): 62]715 Y35 " Re2 " Fo3” %&4%2% gg%et%HgH Sheahéu A (SEQ | D NO
216): WB3, F50, D5 iapks, re‘fé‘é?n NBYhiPeRsiEgs W\?101F,50Y19512 &hd, D106.

For Fab c1068, thesqcrystalpest riwgd urer ) depti fiedpf @dd awhnchepi fiope resi dues
on TLR3 (SEQ ID NO 2): E446 25T448 50, R453, R473, NA74, AA77, L478,

P480, S498, P499, RHA3VAP504° FEHPD iapesa dues 27 7 530, Nafd K559. For

Fab T93, L94, and S95.
4., The isolated antibody of claim 3, wherein the antibody
has at least one of the following properties:

a. binds to human TLR3 with a Kd of <10 nM;

b. reduces human TLR3 biological activity in an in
vitro poly(I:C) NF-kB reporter gene assay >50% at
1 pg/ml;

c. inhibits >60% of IL-6 or CXCL10/IP-10 production
from BEAS-2B cells stimulated with <100 ng/ml
poly(I:C) at 10 ug/ml;

d. inhibits >50% of IL-6 or CXCL10/IP-10 production
from BEAS-2B cells stimulated with <100 ng/ml
poly(I:C) at 0.4 ug/ml;

e. inhibits >50% of IL-6 production from NHBE cells

stimulated with 62.5 ng/ml poly(I:C) at 5 pg/ml;
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c1068, the crystal structure identified follow ng paratope residueslight
chain: H30, N31, Y32, N50, E66, S67, 68 (glyc). Heavy chain: T30, T31,
Y32, WB3,wbi2b10/8303 N52, N54, 30N55, R57, N59, V99, MLOPCTABO®@N/032v64 T104.
Mechani sms of neutralization and inplication for TLR3 function

mAb 15EVQ The mAb 15EVQ epitope contains TLR3 residues 35 N517, H539 and
N541, which overlap with the CGtermnal dsRNA binding site (Bell et al.,
Proc. Natl. Acad. Sei. .indShits 328328792176 p&@@@&tlo-ﬁhﬂﬁmn IPMBDQ{el\MSShi ng to be

bound by any particulat theory, it is believed that the mAb 15EVQ conpet es
for TLR3 binding agai nsé"tlmil%%telq Yo %and PrEvert'y (i garfdi AdEEd’ r ecept or

di meri zation, whichgis; fheguid edof ols gB@y@f .05 Mt d eRqofmihe si-gnal i ng unit
(Liu et al., Sci ence 320: 379- 81, 20 Figure 29 illustrates this direct
conpetition nmechani sm¥lgi2 nﬁﬂ&?dPSEVQ bDe]iPéWdlahgl Weonlt he anti body
concentration, thi Sh”ﬂ%ﬂ@ﬂl@nc\ﬂ)@%cﬁloggg%ﬂ@ gpélanlbgmla@t&bpgly qf, poly(1:Q)
or dsRNA i nduced TLR3 activation._ 10mAb 068: As shown
in Figure 30, these t\W aftTYddi 85 }ﬁor%?rtﬁév‘ée“(ﬁ PERTY ¢TERNES wi th t he
dsRNA | igand. Thus, i t<iiosudai; k@Ly that they would neutralize TLR3 function
inasimlar rrechanlsmtothat of 15 The Fab fragnents are al so
oriented away from tlhemf%iofbsaﬁén‘frf—‘?]ﬁﬁ?% "‘3[(5{? PEOGEET Ay Botth mAb

12QvQ SV and Fab c1068 canviinedItRE acsigral pag uwasdy Sth WItheot

di srupting its functi on terically, it is unlikely that the two Fab
fragments of a mAb nol"& S¢lfe woul d be able to bind si mul t aneously the two
TLR3 nol ecul es i.nTloné sSUsteandnt 1usly 20 prleveni, ds&RNAnmeds atnedbddR3

di nerization. By E'é}&pr%éé“anﬂeé% t?;%a?r‘?%q\p?éfm&% P%Ftd'e%'h?l hihheory, it is
bel i eved that binding of 8 TLR3 prevents
clustering of thers'gRaltHyg dnit D&éé ?k@tsf-%r]izcaﬁf%ﬁééd%elﬂ\/\é%?ﬁtthhe

ant i bodi es and memgﬁhb@blﬂgadSIagfhaJdd@goﬂmlbsm 325wBaaMJnngh@fan'ELR8d>t o dsRNA i s
not limted to the_ si naI i n% Hnl\;[ fi n%om ]yemeng lngorrpl ex (Liu,
et al., Science, 3207 §ﬁ§ ‘8T, "S00sY ! JII} S possi b tﬁ Stering of
nultiple SUs can feddntol @ﬁihahce%renti of §F@Rﬂal ﬁﬁ@Ribr Hﬁh%ﬁ) @fifflrrm ent TLR3

si gnal i ng requireg,thi gc6d USLELING. adThe RESéd:l 9RENG @l 30 b, L2@QVQ QSV and
mAb c¢1068 can bl ock the clustering and result in neutralization of TLR3

activity. The maxfmel SR8UTAFi ZatTon” effell S'%GF &t i®BodieS“woul d t herefore
be dependent uponrédrecdegrige eofd separiafhtonhain Shlspidentoriant i body bi ndi ng.
As illustrated ingFigure 30, mAb 120V V, 3 I S er separation
than mAb c1068, an dt s Could 1 ra%slggéto érc\eyg %C%Q%eﬁc&)ﬁg? mAb

12QvQ QSV. This |lsa\@@ﬁsarsxr@nﬁcvﬁtSﬁq@%fy@svatlldmtt% ﬁﬂbtl@ﬁ%eo and mAb
15EVQ can | ead t otndQ¥% andic100%TeR3enNewblal irzakh o ab: satyr as i om
concentrations, respectively, and mAb 12QVQ QSV exhi bits internedi ate
activity. Thus, c%?rblrﬁéﬂecstt%ﬁ%:}t’ural and TLR3 5 neturalization studies
suggest a TLR3 =i gmzalusngatmmdehtihmmhw;mah@ JskPMTHiIRS silgmaki ng units
cluster to achi eVé?haE‘iffk?ér& g'vﬁﬂ%h' Ng., M, 12QYQ %Xt@gﬂ] %bt#? 068 and

al so define a class of antibodies that can partlajl ul ate

signaling wt houtari‘lﬁi]toer”“f”é?r |Sﬁ@UWGcehOF|@dﬁahm%ilﬁg"%ﬁlai@é%ef@%@n

10di meri zation. 15 ., CLAI MR} fépnehgpi ated, antd Qopeya rf:agment thereof,
wherein the anti boc}D binds toll-1like recegt or ) am no acid residues
K416, K418, L440, fwworl‘ﬁmdlzch%ast @%ﬂ&ﬂentﬂm@ CRAEE, AR4BY, A491,
K493, N515, N516,ad'\@1§eqﬂ1’d5}%g oN5a4:hea§57cLa11L5&5,lal@Iﬁj K61ish ofh5SEQ I D NO 2.

2. An isolated any bod ﬁ}gmsnt t hereof, wherein the antibody binds
toll-1ike receptor no acid residues S115, D116, K117, Al 20,
K139, N140, N14, Tk\;é144014<c1a115anﬁ|‘m>/ QL1168 yh&188, tE18%1 D192, A195, and

A219 of SEQ ID quagnewérk AR Lsalabed, antd bosy: cGORDF.Si BY A:h8ayy chai n
variable region and a light chain variable region or fragnent thereof,

wherei n the anti bdHPBFACEOTERS K& HY "eh amir nén%ct"tht‘f %ﬁféﬁ&‘%w%”d{ovm in SEQ
IDNO 2 with them@a\tyd@hauynxwa abt @ megion achetiicaatesisdyesndAB3, ESO,
D52, D54, Y56, N58, P61, ;2100 and D100b and the light chain
vari abl e regi on Chothi & r'esi aues Q§ Y32, N92, T93, L94, and S95. 4. The
i sol ated anti body of claim 3, wherein the anti body has at | east one of the
follow ng properties: a. binds to human TLR3 with a Kd of <10 nM b.
reduces human TLR3 biological activity in an in vitro poly(l:C NF KB
reporter gene assay >50%at 1 pg/ml; c. inhibits >60% of IL-6 or
CXCL10/1P-10 production from BEAS-2B célfl s stinulated with <100 ng/m
poly(l:C at 10 pig/nml; d. inhibits >50% of IL-6 or CXCL10/1P-10 production
fromBEAS-2B cells stinmulated with <100 ng/m poly(l:C) at 0.4 pig/nm,; e.
inhibits >50% of IL-6 production from NHBE cells stimulated with 62.5 ng/m
poI y(I @) at 5 pq/nTL f. [ nh| b| ts >50%of I L 6 productl on from NHBE cel | s

N 1 N ~~N - o, o Y. Y. Y. Y A J



i inhibits cynonol ogus TLR3 biol ogical activity in an in vitro | SRE
reporter gene assay with 1C50 <56 1-1g/m . 5. The isolated anti body of claim
3, wher eiwothw/antiBbody conpri ses a heavy chai n conpl emeoTArS2a19/08®6€r m ni ng
region (CDR) 3 (HCDR3) that is 12 amno acids in length. 6. The isol ated
anti body of claim3, wherein the anti body conprises the heavy chain
conplenentarity determning regions (CDR) 1, 2 and 3 (HCDR1, HCDR2, HCDR3)
havi ng am no aci d sequences at |east 90% i dentical to the am no acid

sequences sho in SEQ 1D NO s, 82, 86 and, 84, respectively, .and the |ight
chai n ol et abt i BT A1 R Eine 10 ERE $ e L R L COR?)
havi ng am no aci drsEgueaces atoliteastifO%rideltt realot ort imoaanno aci d

sequences shown iy SEQ:| DNOLS, 79 80 @M, 875, dSHECHLYEY o0 TaniThe is0l at ed
anti body of claim3 conprising a light chain franework which is at |east
90% i dentical to tH¢ GRTHEAcP P Seqiietite 1BN% Fi ght” ¢haitravdr f%ie region
kappa 1 (VK1) framewabke (M§lpnandraiheavydchaingl) aewordeonhsed, i s at | east
90% i dentical to 1N Ci e nce .of heayy .chai n .variabl e regi on
Vh5 framework (Vh %q“e gobmRe Tt s%?g;t 2 'ar?t“fjb%lcfio'o?“%ﬁéﬁem%?g?ltwﬁ{é?lé} n the Vk1
framewor k i s encodedabye |1@GVer 390h1hangisaduen G nodlaci el .s€qéence shown in
SEQ ID NO 221, ap¢h thRe; Vhb f radewgrk des encoded by | GHV5-51*01 having an
am no acid sequence shown in SES I D NO. 222. 9. An isolated antibody
conprising a hedvy chaift variddBre?tegProh Undla iYght"cliai nRrari abl e regi on
or fragment thereaitibaberieisnat heeaant obody bBiandslTdR3ghavigegtass:am no aci d

sequence shown in SEQI. A i e heavy i ri.abl e regi on Chothia
resi dues N3la, b2, IgrRéji’b@,dSS S%U%%L@EGWI%Q%K%%% gk%gl,w'and Y100, and the

| i ght chain vari abl & regivens Gvaehi ERceki dhpesc@R Rt Sy ¥81an ¥32, E50, D51,
Y9l, D92, and D93. 10.Theisalated antibady,of.claim. phesei o the

anti body has at |east one of the follow ng properties: a. binds to human
TLR3 with a Kd of <10 nMg/ibl; reduces human TLR3 bi ol ogical activity in an
(nyitro poly(1:Q Me-AR:penonker gene-assavo0yal;d pobalo8. | nhibi ts
>60% of IL-6 or CXCL10/1P-10 production from BEAS-2B cells stinmulated with
<100 ng/m poly(I:C) atroroBpiglhicelds P BRES 509 of00 p96Mor CXCL10/ | P- 10
production from BEAS- %%lngﬂcs) stimlated with <100 ng/m poly(l1:C) at 0.4
pig/ml; e. inhibits >50% of IL-6 production from NHBE cells stinmulated with
62.5 ng/m pol y(I: CP-at"hgPhief 0 fof TRA? Bitt §¥950% 8119 Predyitddicti on from
NHBE cel I s stinul at ed aMolhB®&-58ngd1Mls poimy(1bt & watnl<imioghglyl 9. inhibits
>20% of poly(l:C-induced 1ENy, 1L-6 or |L-12 production by PBMC at 1

pg/ ml; 11. The isol at ecPoéﬁft(?bcddﬁto?"lcl“ﬁ?rf]ﬁ'g, wherein the antibody conprises
a HCDR3 that is 10 amimpiacidsson dength @mrduar lceDRBort IWaBET 110 am no aci ds
|l ong. 12. The isolated anti body of claim9, wherein the antibody conprises

t he heavy chain conpl e?FéﬁP%ﬁ»ﬁ%%w "eﬁé?nis MHG r RYidns“ EORY H2/™7 and 3
(HCDR1, HCDR2, HCDR3) imavbhigs ambhofadiLds segdencies atod @@ast G0%si dentical to

the am no acid sequences_shown in .S D s 70, 77 and 72, and the |ight
chain conpl enentarity S&éf“@r?ﬁw%i Aot ggi‘%nn N%Jl %Ola}/r{&'(;zl) (afcblii(j/”@CDRZ LCDR3)
havi ng am no aci d sequemcestat-2beast p90%1:deniiLakat trN-he @AkNEr aci d
sequences shown in SEQID NO s 67, 68 and 78. 13.The isol ated anti body of
claim9 conprising a Ii'ght RIPAAEFFamBwork ®hi cH9Slat | east 90% i denti cal
to the am no aciid sequerces@fatadl agiboahaimcvain abl endreghothkappa 3 (V23)
framewor k (V20) and . eavy chain f k. whi is at_least 90% i denti cal
to the anino aci dargce%ﬁgﬁcce%gflséeSh@a%gﬁ%hmgl{l%t vlasrlggbéimem?eagﬁlé% Vhé framewor k
(Vh6) . 14.The isoleatwed amt isbedyRofehet disml @ Fmivkereids heg V20 framework is
encoded by | GLM3-1*01 havihg ARcaN8.a¢i & seguenceghawn i SEQ I D NO
223, and the Vh6 franmework i s encoded by | GHV6-1*01 havi ng an am no acid
sequence shown i n*SEQCED NPT 18 &Y S5 gt e ARt PRty "8r fragment of
claim1l1l or 9, wheseieinthengprtybody (avr)i 9, faldng Aunaeprb, Heerhuman- adapt ed,;

c. iIs conjugated | yet.hyl ene glycol_; d. ]| g4 isotype; or e. Fc
dormai n conpri ses %@Df%g M?szlg Agrglrnol_éééﬁ %ﬁﬁ?%ﬁ%n% %%Sk p ar maceut i cal
conposi tion conpri&imgethed sot atede artiidbodyrores ragment® 6Ectaim 1 or 9
and a pharnmaceutically acceptable carrier.
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17. A nethod of treating an inflamuatory condition conprising adm ni stering
a therapeutically effective anount of the isolated antibody of claiml1 or 9
to a patiwotoio2naed thereof for a time sufficient to tPeatUSROL0P8®GLNt t he
i nflammatory condition. 18. The nmethod of claim 17, wherein the inflanmatory
condition is an inflammtory pul nonary condition, inflammatory bowel
di sease, autoi nmune di sease, system c inflamuatory condition, or rheumatoid
arthritis. 19. Theometbpd;obngl &,MA8, cHahef @i chhe idahp sdmat g y+pul nonary
condition is asthma, chronic opstructjve pul monary di sease D), airway
hyper r esponsi venegegt,e%f’n?%g irﬁ%ﬁﬁ:nesdlfbyi IﬁSﬁtgp@%lg?L’ I-Ifacgg'g’pl{‘lclr% Vi nfluenza.
20. The method of holiagned@io whet eienuttressystierist $4f lidameitcotytecondition is
cytokine storm orhypet cytokhnem a, Sy Shel Cid BEH aFRLOL Yo egpaflse syndrome
(SIRS), graft versus host disease (GVHD), acute respiratory distress
syndrone (ARDS), $evere acute respiratory distress syndrone (SARS),
cat astrophi ¢ ant.phosphel ipdichtsyneiamedy Severginvior abmgmkesd izons, influenza,
pneurmni a, shock,, or, Sepsis. 2., The method of cl ai ml7, wherej . he
i nfl anmat ory condit1on IS ass6¢i ated Wit h gastroni nt'estinal "dl ceration. 22.
The met hod of cl afm 2hingdseriéi sedurecgast rol hesthamal val cedriat remians
associated with i tho Ql.Lris, 0sghgmc,colitis, collagenous or
| ynphocytic coli t?isp %r bng@r‘o’gt ir%%]%lgd%n?e:}gg%ﬁ? t s?g%.(}h%« nmet hod of treating
type |l diabetes, fiafpergk yeenat alorthyperti ASulicnerm @ lconpriss rhgro _
adni ni stering a therapeytd.cal by £hteetiocne: amuntsof Aheod sekat ed antibody
of claiml1l or 9 to a patient in need thereof for a tine sufficient to treat
type Il diabetes, SYRPEPYFy@&fl a or hype rinsulinenia. 24. A method of
treating or prementingrn¢ tab1derfiegtdionsy GCaNpLisi ng, admEBE st ngs a
therapeutically effective amount of the isolated antibody of claim1l or 9
to a patient in ne&dt'REF 6 SFo19°4 Y nIeGngfJf iabéi g?ﬁf”igoa?r °ot“Pr event
viral infections.s2benfenetchodiofsEe] ab mo2422whenei thet kigs Vireabwénif ection is
influenza A vi rusié réfngg&écp%y IGHV6-1*01 having an amino acid sequence
shown in SEQ ID NO: 224.
15. The isolated antibody or fragment of claim 1 or 9,
wherein the antibody
is fully human;

a.
b. is human-adapted;

Q

. 1s conjugated to polyethylene glycol;

(o}

. 1s of an IgG4 isotype; or
e. Fc domain comprises S$S229P, P235A or L236A
mutations.

16. A pharmaceutical composition comprising the
isolated antibody or fragment of claim 1 or 9 and a
pharmaceutically acceptable carrier.

17. A method of treating an inflammatory condition
comprising administering a therapeutically effective
amount of the isolated antibody of claim 1 or 9 to a
patient in need thereof for a time sufficient to treat
or prevent the inflammatory condition.

18. The method of claim 17, wherein the inflammatory

condition is an inflammatory pulmonary condition,
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19.

20.

21.

22.

23.

24.

25.

inflammatory bowel disease, autoimmune disease, systemic
inflammatory condition, or rheumatoid arthritis.

The method of claim 18, wherein the inflammatory
pulmonary condition is asthma, chronic obstructive
pulmonary disease (COPD), airway hyperresponsiveness, or
is induced by Nontypeable Haemophilus influenza.

The method of claim 18, wherein the systemic
inflammatory condition is cytokine storm or
hypercytokinemia, systemic inflammatory response
syndrome (SIRS), graft versus host disease (GVHD), acute
respiratory distress syndrome (ARDS), severe acute
respiratory distress syndrome (SARS), catastrophic anti-
phospholipid syndrome, severe viral infections,
influenza, pneumonia, shock, or sepsis.

The method of claim 17, wherein the inflammatory
condition is associated with gastronintestinal
ulceration.

The method of claim 21, wherein the
gastrointestinal ulceration is associated with
infectious colitis, ischemic colitis, collagenous or
lymphocytic colitis or necrotizing enterocolitis.

A method of treating type II diabetes,
hyperglycemia or hyperinsulinemia comprising
administering a therapeutically effective amount of the
isolated antibody of claim 1 or 9 to a patient in need
thereof for a time sufficient to treat type II diabetes,
hyperglycemia or hyperinsulinemia.

A method of treating or preventing viral
infections comprising administering a therapeutically
effective amount of the isoclated antibody of claim 1 or
9 to a patient in need therecof for a time sufficient to
treat or prevent viral infections.

A method of claim 24, wherein the viral infection

is influenza A virus infection.
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