TOLL- LI KE RECEPTOR 3 ANTAGONI STS This application clains the benefit of
United States Provisional Application Nunber 61/109974, filed 31 Cctober 5
2008 and Wwoizbmehsst7at es Provi si onal Application Nunber 6PRCTAB3@0/ 068813 ed 20
March 2009 and United States Provisional Application Nunber 61/165100,
filed 31 March 2009 and United States Provisional Application Nunber

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

i ncorporated 10herein by tefmigReerecEped®l LhntANIBYENti on  The present
invention relates to Toll-Li ke Receptor 3 (TLR3) anti body

ant agoni sts, pol ynucl eoti des encodi ng TLR3 15 anti body antagoni sts or
fragnent s t her eof Thizndppetdaddsn aflamekitig aedkfisi g Wheed ateges ng.

Background of the ;bpyenti,en.. okl nlike FLceRbors LTLRS), pegylate activation
of the 20 innate immune response and influence the devel opnent of adaptive

i muni ty by PRPY i%ac By tSifgRed teer BRSHGAETOh 2eRSEHIS i FPESponse to
bacterial, victals1spar asiithcz0 aRdch L oPONENL &SESed @@Stesd@'rbVBﬁldnlagandS

(Lancaster eéga{%tﬁil?@#ﬁl °'6Lf§§§10%45 J?f %ODQSI)Ch }'(l%e g [%]altngnbrane

| ocal i zed TL recognlze |gan S |nclud|ng
protein or | Spiitescénporentsl dierbacteonalern rf bhgi73cThe fpiedotfi nant |y

i ntracel | ul ap, TLRS 00 TLR3e ThR%-anghERY sespongd 1@ dsRNA., sSRNA and
unmet hyl at ed G DNA, respectively. Dysregulation of TLR signaling is
beli eved'¥o Balid® RYniATFEltRe of 30 probl ens, and therapeutic strategies
are in devel opnent towards this axis (Hoffman et al., Nat. Rev. Drug

Di scov. 4:879-880, 2005; Rezaej macol 6: 863- 869, 2006;
W ckel gren, Science 312:184-1 elg b ti.j heRbald | e, antagonists of TLR4
and TLRs 7 and 9 BrepirAselt ARealtizs gelvgkopirreirli drikseerertsepsi s and

| upus, r espeQ&Lf\lﬁl )énﬁﬁ%@i?yl gﬂita%}on@-éts, H@iynmg®t1]€%s5§gcc§§%g 2087) . TLR3

signaling _is activated MRNA o rel eased fromnecrotic cells
during i ﬂ?l affret o6 ?ﬁ‘ta\?loflb%t? ﬁFeE{aigS‘ﬁntsl'L%rﬁ%ﬁ’l Fati Bt Phdutes secretion
of i nterferonskanrdapso:ding| amrabosyoiaygt oki nes and triggers inmune cell 5
activation and recruitenment that are protective during certain mcrobial

infections. For exanple, a dgopi Lar@ghgv&vgkggﬂo@l l'el e has been
associated with increased s Si npl ex encephalitis

upon primary infettilonthi t1CHIRTE i(RLRRI FEROode( ZHeNg et &If. thSci ence
10317: 152Q2- 152dat2004pund ReBp&ee IthandeﬁérﬁjeeBBey deS*ea@ﬁ&&Ita&Bd W th

decr eased sur |valveu9r9mnunggxsbacl§|n§ Vi Jus é:lhal nS Rl cher aet %I , PLoS One
4: e4127, 2008 wever, ‘uhcor ontrorted " dr sreg e R3S gnal i ng has
been shown t éncorsehbute b@ctrﬂrrlbﬂdl\tlyraén@amﬁ@allq tynqi mrcept@ai n vir al

15i nf ecti on @99@4 Shbggidéqwgd %%EHM | @ andlteboyi rys, ya%y@m and

i nfluenza A 10: 1366- 1373, 200 4: CGowen et al., J.

| munol . 177: 8%00%56%5/ 2@866 GHE CHeTea efemhrane Jtocp it FLRY:80: 483- 491,
2008; Lez&of frirl etrLaiz, ,TLRMo&dDamhagaecng&&, 120446)s. i20MdR3ghastaks0 been
D O V8 PRRACOSIIEC Nt ol 0 A sRechrumil Jabbammatery.
i mune- nedi at’e autol mune di seases 1 nclu exa q %eptl c
shock (Cavassahiaceflalar, TIRs EXHRIMEGR 285 2609- %zmnd Z@OQFRNPacut e lung

injury (Mrrayret aak. mnm%mlleateBe§§(ij NaCr idspeCaraiVed. pki851244-4237,

252008) , rheumat oid arthriti SD%KI m et al | munol . Lett. 124:9-17, 2009;
Brentano et AF. TFAStEPRREUN il?%t?%%z@d%)lt”é%‘?%ﬁé (Sugiura et al.
Am J. Resp. p@eﬂulerrMabancBltoérapfb@t654st&62egam09;ce Nbr osvd Inpmett al ., I nt. Ar ch.

Alleroy | ol 45, 163,124,,2008; St ouel et al.. oPRS) . Res. 3010: 43,

2009), inflammat or di sease such as’ Grohn's ‘di sease and ul cerative
colitis (Zhod: %?9‘&80 2POSF iRATSHE: H78: AgngwerBagnaceo7e: S2Roklet al ., Proc.

NatlI Acad. 5006 (Wlljg'léélg]zgﬂ 7542né51h,2:2007),7, amtxgl)mnmm leké[r%fleﬂ' sease (Lang
et a J. in. lnvest 1 6- 246 6) and t 35di abet es
(Dogusan et Sptaglﬁnéﬁﬁf I719& % Tzfiﬁs% ?‘ﬁﬁgg ;f? en 8 lf pris, Curr. MNob.
Med. 9: 52568de32@®>@>)nentFLﬁ"o‘gfhe¢xrm]eesep31s and lupus, respectively

(Kanzler et al., Nat. Med. 13:552-559, 2007).



organ-specific increases in TLR3 expression have been shown to correlate
with a nunber of pathological conditions driven by dysregul ated | ocal

i nf | ammatwoyoreasponses such as primary biliary cirrhosi Cofuskeowms2sts ssues
(Takii et al., Lab Invest. 585:908-920, 2005), rheunmatoid arthritis joints
(Cspelt et al., Arthritis Rheum 58:3684-3692, 2008), and nasal nucosa of
allergic rhinitis patients (Fransson et al., Respir. Res. 6:100, 2005). In
necrotic conditionszs thendiehgase 6t ivadduasel dswhvar Fdacentmmt i ncl udi ng
endogenous NMRNA triggers secretion of cy I oki. ne chenoki nes and ot her
factors that “PHAUES T OERPST AT TAMRLI oA FRe (T LATE" &f baF akke of dead cel |
remants and lnéqzra'rlront he'lgdnage.vaheor dsiscaf tenrgerpetianesr farfohamrat ory
processes, capfribut}pg f.9.ohy %K}Egkl%rese%@@%’i%&% 1%40Hd apration

( Ber gsbaken et al., Nature Reviews 7:9 . Activation of TLR3 at
the site of ﬁ%E%"@strlgnrﬁiW EomtHitBltE 82t r?é%?epé‘b"eercrtéﬁ? YW f P @mmat ory
processes andegener aleroméurjtdfebtpdm-r ntdarpahery posdtinverf eedback | oop
via the rel easedC I]LR§L 31 %%l 3 hag%éenTla_SRgocalgtcagomtgm rrar_)éabe 20 benefici al
in avariety "ot di'Sor der ST Aivol Vi ng chroni ¢ or exagger 4téd-i nfl anmat i on
and/ or necr osisceptibilitPonm- Hm@abaﬁﬂ@ﬁreefenfemah@epvmqmnrrrwyal SO

represent a ngvel:ibheatdieatyst nat 8oy ¢hoka 0 @@@L@Qétcalndlse%hws i ncl udi ng
renal cell carcinomas and head and neck squanpus cell 25carci nonmas

(Mor i kawa’ et 2af:1> 2@'???7 CaRbler RBS™MCF3: BFD3I57H9. S 0007 2PrPestet al ., Int.
J. Ml . Med. w24n c@@geé?s'leﬁi, skPO8p1 ot hersmikee thesTLRIN423E al |l el e encodi ng
aprotern wi t du Act a iated wth protection against
advanced "dry E aheeI (régl at edb%/r%si:ﬁsflg é(?Q%Zﬂe?Zz)t%rggn (P@a%\é\értt al ., 30N. Engl. J.
Med. 359: 1458%%63012@08>)f, dysidioeat iavy Tfulﬁ%atSWER%lﬂaana@drﬂeet shary the

beneficial iBohidiSudt S@ASErbidity aRALBOLOGIeS;: Assoebat ed - Wi th inflammatory
condi ti ogg| and others, such as those associated with infections, have
t

signific ﬁeg?cttﬁoﬁn%"d@&(?nb?ﬁl@dll%ﬁq@?% Nier p}a]eeéjﬁlvf]éus\sS"%Wdﬁées in many
areas of nediec#nevflocemparatvael yefew, Naea@mntl(bpﬁﬁ@%mnd%tomer api es are
avail able fo of , these conditions T a;nee ists to
suppr ess TLF(% g%?%\?l %l tg tIrr@glt gTLF\}3 ag?é%lcfg%d@ééﬁdl td}&%?%t&i ef
Description 6f-the Hﬂﬁwoﬁgswo 483-4%, g20a8/shewsC kthe ef fadet Of°Sant i - human

TLR3 (huTLR3p.ras bre=y) DeokB reporter gene assay. Figs. 2A
and 2B slzwgwthe e,HecEj %%inh' bitrg%é ntr-lo huTLR3 S in a BEAS-2B
assay. Fi gs. And 38 RHGWSLRE etrof Ejtveofoa%r}rﬁqenﬁﬁﬂ “HRBY in a NHBE
assay. ik g. sp&cshm/\@ftheflefmﬁlemryof imvinie - herflaR8d neAlss aipoianmPBMC assay.
15Figs. SA a'agséa%e%h%\éltu@%ngf ff%CEteQmp§Qt 'sé&@%@ao@ﬁ‘b%dvﬁséamw assay

Figs. 6A, 6B and 6C show th I anti - mAbs to TLR3 nut ants.
Fig. 7A showslepitopss: fi5F- n%ar’ i@ﬁf%%ﬂﬂ a%ﬂ@)g)an?fuéfoj&glgrrﬁbj?@’(gr ey) (top

i mage) and epMﬁﬁm@ EeraMAbArﬂ.ZQ\/Qk&ﬁMr( btack, ched tmemrnmge)zzwpem nposed on
t he strugtur n L 7B shows | cal i D exchange

perturbation rra e| n corrp exed’

Figs. 8A andl188& %—ﬁdw tHe: eB#eerditanefefr atlt nougeé - afmerumrmir%é@@ﬂ% mAb mAb 5429
(surrogate) bpo#), NEcKB aBdyB) ol SREr.epgft er g > asSAYS1. Biol. FIg. 9
shows the effect of the surrogate mAbs (mAb 542 mAb c1811) in the MEF
CXCL10/ | P- 10445%¥y 002, 2009; quléh”iao ethots <BECiFEi t4H16E9Bi nding of t he
surrogat e 301mAndio TAR3s3Top:,panet; sksedypetrcontr akspiot ke panel : mAb
cl1l811. i ho of th rr penH level in an
AR model? 10+E HhoS B ERLAEL LA P SR00: u%h?%%?géﬁre mbs on total
35 neut r ophi Fisrafsersd | %CIMtJfWeuP@IlﬂrtﬁSahZWHReﬁwfelr - Immunol g, 13 shows
effect of th@7§ur5r4@ga$s% mAbs7 ,0RnEXALQL | PEQkevigl:s . UQC&%ALSJH uid in an AHR

nodel . i 14 shows effect_of the surroIqate on hi stopat hol ogy
scores in a ?ﬁé%nﬁﬁé 7512-7515, 2007), autoimmune TIiver disease (Lang

al., J. Clin. Invest. 116:2456-2463, 2006) and type I
35 diabetes (Dogusan et al. Diabetes 57:1236-1245, 2008; Lien
and Zipris, Curr. Mol. Med. 9:52-68, 2009). Furthermore,



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 showns

ef fect ofwOhelmst47ogate mAb on clinical scores in a Cl ApeDdsk00906R8Iy. 17
shows effect of the surrogate mAb on the clinical AUC scores in a CIA
nodel . Fig. 18 shows effect of the surrogate mAb on the survival of
C57BL/ 6 mce follow ng intranasal adm nistration of influenza Al PR/ 8/ 34.
15][:: g. 19 Z?ey%%%[o@@%fi@f ih&e=SUEr ngat.es ragig)r@ﬁsfdni H%‘?@Jbeéﬁ?ﬁﬁﬁmf ol | owi ng
i nfluenza P 4 adm nistration., Fig. sho effect of the surrogate
b o body G61 SHECHOET LA ST AT &F JAHIHCSETIE FORCBE PR g e

Al PR/ 8/ 34. Fikg.d2Zkeshowsdetdedt iofldrnetswy regatresemAbscionsbl mada20gl ucose
level s in (AL WL.D G and.(B),TER3KO DLG, ani wal s %{t_t Qi.l,gh%llﬁoﬁﬁze%t?@' | Ienge.

Fig. 22 shows effeéect of the surrogate mAb on insulin levels in W DIG
animals. ° 85:908-PPQ, BBS5hJRSUBFFAECE 2BFNTHADS 1IBEVEF ofPSPAYE NTH  and ( B)
25r hi novi r us ai ndugedr GXGEL2RAUR- $0: 393d -ChH/ RANDES ahevielssi1i mudNHEBE cel | s.
Fig. 24 shows_effect.of mAb 15EVQ on ( sICAM1 | evels and (B) viability
nOHUVEC col T8 S0Slar Y of s RE T TUanC =00 < Gher dBsBLt- OF2¢ he

i nvention is%ah0i,sgPddled anti body or antigen binding fragnment thereof,

wherein the antibedybipds. atrdgashsoneTLRY AR AP @¢i-gd-d8shdue sel ected
froma group 35consisting of residues K467, R488, or R489 of SEQ ID NO 2.

Anot her a8 peEP it ARSTYSVERL TR IR "R | i 88 Bh tFBBUY °8r °ant i gen bi ndi ng
fragment thereodkinehereienokhesanthd botdyrbfsdsrattaeastdere1ddR3 am no acid

residue Sele%%ﬁ(méﬁgg&% qg?Hpt%%gghﬁgkggxgkfrggkg%g lQQ%@angé%§5 of SEQ | D
NO 2. 5 Another aspect of the rnvention is an I solated antibody reactive
with TLR3, whepaim thhedaanotbodgchast sariteaserpreiagest e lhordtowivng

properties: processed; JLAUEES ihymen FLR3:i il egigakactivity in an in vitro
pol y(I: Cﬂ) NF- kB reporter gene assag/ >50% at 10<1eéfpi %/ ml; b. inhibits >60%

of 1L-6 or CXCLYBFPPI4D BrORETontt Pdnt BEASI 2B VeFTS SePmiated with <100

ng/ M poly(l 2@9%at xdOivpicgbmikit TLR3 at che isihikbot s:ie2b@psofay L- 6 or

CXCL10/1P-10 | - 2 [ i <100 ng/ m
poly(l:C at C%Q%%g%%&%ﬁégé)?ﬁ%%ﬁﬁts %gg%}[c{m%ﬁ%{%%%g%% S\é\%%%n from RIHBE

cel I s stinul aeeeranet A BZEBSh@RT1pOIPrEQY ’PSKE VeI §FefPack loop e.
i nhi bits >50% ftHel r611seductrnz0nif4m. NHBE sGetlss 28siddnikated, weth 62.5
ng/ M poly(l:Cat <1 pig/ntl; . f.. inhibits >20% of poly(l:C) -induced
"INy, PIEEE BT LTS P duc s gt PRRER R MR at R o O g

i nhi bits cynerstgased LR3I 1biaitdgh cald/actradrbyisn an in vitro NF-kB reporter

gene assay with (50 23510 LA/ MRS L1l DRI LSy GREMRlQUs, TLR3
bi ol ogical activity in an in vitro | SRE reporter gene assay wth 1C50 <5

Anot her aspeffVef ERRUTTNeft 1017 9Y st Un OPsolcat ed ERCABONF 30 twHESi ve with
TLR3 that compgieselorcabkiRBokisndhfchaaidt fnd@ neck squamous cell

25 carcinomas (Morikawa et al., Clin. Cancer Res. 13:5703-5709,
2007; Pries et al., Int. J. Mol. Med. 21: 209-215, 2008).
Furthermore, the TLR3™?F allele encoding a protein with
reduced activity has been associated with protection against
advanced “dry” age-related macular degeneration (Yang et al.,

30 N. Engl. J. Med. 359:1456-1463, 2008), indicating that TLR3
antagonists may be beneficial in this disease.

Pathologies associated with inflammatory conditions and
others, such as those associated with infections, have
significant health and economic impacts. Yet, despite

35 advances in many areas of medicine, comparatively few



nonocl onal anti body, wherein the nonocl onal antibody conprises the am no
aci d sequences of certain heavy chain conplenentarity determ ning regions
(CDRs) 1,w02ardh58470t he am no aci d sequences of certain PCghuS2@ab81CDRs 1,
2 and 3, 35 the amino acid sequences of certain heavy chain variable
regions (VH) or the am no acid sequence of certain |ight chain variable
regions (VL). Anot her aspect of the invention is an isol ated anti body
reactive w thr-rdddR3neosgiosk nghdbehbraibeayy ehal nivapdrar hibghtod chain

vari abl e region and erein the anti body conprises certain heavy chain
conpl ement ar ity AECEI Wi g regions (CDRs) 1, 2 and 3 and the amino acid
sequences of cert@us,| egiHedchaistsCORssubpr2samdR3. aAnotherccaspedt of the
invention isq apsisqlaled.aptipedy, O reactive with TLR3 conprising both a
heavy chain and a light chain variable region and wherein the anti body
conprises5the am no aci d sequences of certain heavy chain variabl e regions
(VH) and the am no acid sequences of certain light chain variable regions
(VL). 15Anot her aspect ofBdiké Dapcemptiom b§ e DPsabiatged anti body reactive

w th TLR3 conpri sing hothkowd beawrrebaidt andi-auhbghtrrehaharivas imdse regi on
and wherein the antibody conprises the am no acid sequence of certain heavy
chai n and t hé"ath N6 HEi*GPselfireAEe® 6F°E&rtai n |i ght chain. 20Anot her aspect
of the invention rsgsanzi solcatedrant thodyrbeavy chaim teomprdrshmgi-t he am no
aci d sequenc wn_in SE 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26,
28, 30, 33 gﬂfﬂ%af“z%%,mmo‘, é%i%ﬁﬁsafzs, 126, 127, 128, 129, 159, 198,
200, 202, 164, 21PigsR132 PP43B2xIBworh B8 fe@bAfother-haSpettmrbf trhe i nventi on
is an isolat@gB@Q%gggdy | i ght chain conprising the am no acid sequence
shown in SEQIDNO 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25 27, 29, 31,
33, 35, 37, 39, 44L91225hops3thqgifeqgt 901l PHESRS JB8S PUG BFUS11.

30Anot her aspesdiy.of the invention is an isolated anti body heavy chain
conpri si t he aning acj d. _seguence 0 i Q.lD | 130, 131, 132,
133, 134?9135, 16 T%ﬁoﬁé %B%?Hi%§ﬁ ggﬁ%ﬂfégtgg i%%ﬁ%gkLQQ%ﬁb%Aﬁther aspect
of the inventifdh dssaan i sol ated anti body 35 |ight chain conprising the

am no aci d sequenggysshen deNaREQd DadNOtnd58indkB8, oA Bhe i 1nBLrRZ0Z0s205, 207,
165 or 167. Anot her aspect of the invention is an isol ated

pol ynucl eot i 48 BAToldr g tan anti body heavy chain conprising the anino acid
sequence shown i NFSEQ7ADINGs épit®pedOforlRab IBEVE6(b1E8K) 200d R206R4p026, 28,
30, 32, : 8, iy VoD 24 5 , 200,
202, 164,%213,gre 13,(t§§4l,m%§?i%l%§ SRR %@Pm%n%ﬁéfésa%éég? ek Bopet 20 o
is an isol at éB2gol yHRRIEEPFEe cenElrlishguaritanef vyl Tight Eehai Ai6onit i si ng
the am no ackHdosLquence: s «xAhSER bP-N@babion maf, oA ILr33EcOlB1Sse1h7, 19,
21, 23, 25, 27, 29, 31,,th33A %%EV 7, 39, 41, 122, 123, 197, 199, 201, 163,
209, 210 or STIANGt hidr* A8pect 8t the invention is an isol ated

pol ynucl eot i de entoxh.-ng2amdanBi Podythearyechaifnreompuesiatg itheussm no aci d
sequence,sho in_ SEQ | 102 30, .131, 15132 3, 4, 135, 160, 204,
206, 208?§2Zg?R%gggo%&iE%Eg;ﬁ%¥ﬁ8?%§§pé%t oy}t%gapﬁé%ngﬁég is an isol ated
pol ynucl eot i der@ncaodésrg ansard.i body |ight chain conprising the amno acid
sequence shown 'nFi%E.Q9IQ_1c%Q tﬁé%fféc@@!oflgge %@og;&gmAQQSOmA%_OgZ;Z@;GS or 167.

20Anot her aspect of the invention is a pharmaceutical conposition
conpri sing t RB°iSG1Lat ed &REiBEAG*or YAB th#éRtYon and a phar naceutical |y
accept abl e carrierig. 10 showAngpdrariaspeot ovindihe énwent swrrogsta vect or

COHpFISIg@ a%A£Q§§%LQ§? 98£¥£H%H?Qﬁkﬁ§p8nx%ﬁ?oiP%%@E&Qanel: mAb

cl811.

Fig. 11 shows effect of the surrogate mAbs on penH level
in an AHR model.
Fig. 12 shows effect of the surrogate mAbs on total
35 neutrophil numbers in BAL fluid in an AHR model.



25Anot her aspect of the invention is a host cell conprising the vector of
the invention. Another aspect of the invention is a nethod of naking an

ant i body weaeotwoses™i t h TLR3 conprising culturing the hogCTaskéosnbt281he

i nvention and recovering the anti body produced by 30the host cell.

Anot her aspect of the invention is a nethod of treating or preventing an

i nfl ammatory condition conprising adm nistering a therapeutically effective
anount of the isofafedzastdodycef bheHenventds@petriarad patdsentoirp-need 35

t hereof for aotine suf f trea%ﬁgnm%$gvent the inflamuatory

icie
condi ti on. evelﬂnHiﬁ%P g%ﬁ@cf“d¥l htion is nethod of treating or

preventing a syst®n.clindicammattroy condiet porrcwenprnizd ng adm ni stering a
therapeutlcahgguﬁgﬁgggk%eSggg%ngnq;[%@em&ﬁgjated anti body of the invention
to a patient in need 5 thereof for a time sufficient to treat or prevent
the systefic infl&ffratorsPE6neftgonot the suriggatpdtrPaspett of the invention
is a nethod afstdrahbngt ¥perdsl adé ahetest coprpr i SimMgxadimanrséani ng a
therapeutlcallg eegeggi%e anount of the isolated antibody of the invention
to 10a patlenf inneed tHereof for a tine sufficient to treat type |

di abet es. Anot herFaspéetstofnshef ieggent ithn fsr@oakt ey of dtlrieatdng

hyper gl ycem a.gonpr i Si ngraggadii stering a therapeutically effective anount
of the isolated antibody of the invention to 15 a patient in need thereof
for a time sufficieht 't o®tPeat™i97¢ Ay JEgPyCEsras ™2 o0 thE&not her aspect of
t he |nventloalnaxalnﬁmhaﬁoaéshmeatmngmhyaerlnsullnenla conpri sing

adm nistering a tperaggu&{cglg¥&§£f89t|ve gg% qL&;Qg j,sol ated anti body
of the invention to 20a patient in nee here atine sufficient to
treat the |n§ubﬁwaﬁe§f§ﬁaﬁééiHAﬁ@tﬁéﬂanﬂeeptawﬁﬁhé iivieattortries a net hod
of treating @r @vientd ngeXjgals i nfections conprising adm ni stering a
therapeuigcally effectlve anmount of the isolated anti body of 25 the

i nventionto a pati%ent’ |ﬁ“ﬁ@eﬁf?ﬁﬁr85ﬁjFoFu%“P?ﬁ§I@ﬁTPFCJéﬁﬁc?% treat or
pr event V|rabcomﬁecblhﬁ&ngDeﬁambedaDeger$@ﬂlaﬂmnﬁsthetMmNentlon Al

publ i cations, i ncpugi g D, sNOLcd bt Gthel 0, 3,201 $,2308R0, AL 0L,
applications, cit in this specification are herein incor orate

ref erence asOVﬁﬁdéhd?ﬁiPﬁtgéﬁ“W%ﬁ%ﬁﬂﬁtlmjOf TH%UF@Fﬁ1A@%¥§Q8hlst" as used
herein means a norggube {hak parddrabl Rl scomplet elapsi shidicba, by any

nmechani s an_effect of another_ npolecul ch a_receptor or
T acdy | aPar it arae IR IS" IPhE Ha e P Rk R S SRS e Kk,

ant agoni st" gtuarseanbdPedye’reactive with TLR3" describes an anti body t hat
is capable of, difectby §wmk”9fﬂ§£tby11§U9§£ﬁﬂk£@hh%>89Uﬂk%ﬁ§§tlng,
reduci ng or |nh|b|t|n TLR3 bi ol ogi cal 5activity or TLR3 receptor
activation. E8reexanplePlan?HAtibody reactive with TLR3 can bind directly
to TLR3 and neutredgze3ThR&sa@£m&ktyfImmel5mkpak HR3irsi gmal iimg to reduce
cytoki nejand ghemoki ne. rglegse of Ne KB act Luatjan.The Lerm  ant i bodi es”
as used %ereln ismeant in a road Osense an icr tides”| I iminogl obul i n or
anti body nol 888# esliiacl udi ng pol ycl onal anti bodi es, nonocl onal anti bodies
i ncludi ng nurine, ¢ .@m,sW@fa@%pgﬁdﬂAbhy@% zgdandehinen g nonocl onal
anti bodi es and _anti body fragnents. eneral, antibodies are proteins or
pepti de chai A8 18P hat 2 EXHT Bl?lﬁpﬁﬁFﬁﬁ gﬁEC|f|C|ty to a specific antigen.

I ntact anti bodies are heterotetraneric gl ycoproteins, conposed of two
identical light chains and two identical heavy chains. Typically, each
light chain is linked to a heavy chain by one coval ent disul fide bond,
whi | e théOnunber 200f di sul f iS¥BReERREgERe \Taventialet ween t he heavy chains of

One aspect of the invention is an isolated antibody or
antigen binding fragment thereof, wherein the antibody binds
at least one TLR3 amino acid residue selected from a group

35 consisting of residues K467, R488, or R489 of SEQ ID NO: 2.



di fferent inmunogl obulin isotypes. Each heavy and light chain al so has
regul arly spaced intrachain disulfide bridges. Each heavy chain has at one
end a varwabkbw/dotmain (VH) followed by a nunber of constramusdamszss3 Each

| ight chain 25 has a variable domain at one end (VL) and a constant donain
at its other end; the constant domain of the light chain is aligned with
the first constant domain of the heavy chain and the |ight chain variable
F'Omﬁi n ihs_ al i g?edAthlﬁrtﬂQ)e\égr&ﬁth@ mitﬂorﬁ)fis'lfobﬁ NRauye € hai trodint :c body

i ght chains of any vertebrate s ies can be .assigned to one of two
Gl aar 1y di ot PRC YR SAANEI Y R RS S 2na P (R P CBASES on t he. i no
aci d sequencesndf athéetgstconstdRB doimai Asid lrppuhoglsebedtienls fcan abe assi gned
to five majop Glasses;snagely LgfudIBi14 9 xl 8Gand:d aM wdependi ng on the
heavy 35 chain constant domain am no acid sequence. IgA and 1gG are
further sub-classtie8Ta3°HeRe P55y PGAPT Y5gAR, +9°geFed 13gEdbodyg&3 and

| gA. ThectieemlantriRodwhkFagment Sind1eans raspet tic@st odnaB i Nt act
ant i body, gertlgéagoll)iotlhne agti en Qi_ nding or variable 5 region of the intact
anti body. Exanpl'es of anti body fragments include Fab, Fab', F(abr)2 and Fv
fragments, diabodi es; w=idngte hehai fi&dt Pbodyindl ectliestvand aulini specific
antibodies formed fromatl ast1tMo Nrk@acl aptd,bodhes.-A) ismunegl obul in

|l i ght or heavy chain variable region 10consists of a "framework" region
interrupt@d by three "d@nt¥gen-binding sites". The antigen-binding sites are
defined using various #8rpB:AScHoldOWs s (dr) ckbe d/epm Conphesmpharity
Determ ni ng Regions (CDRs)_is based _on sequence variability (W and Kabat,
J. Exp. Med. 132:211- 256™ i81978)Cc danerditgted Pf’étﬁn?]iog?eﬂg%i‘lndi ng site has
six CDRs; three in theddk{HGDRL, <HCPR2zw1;HCDR3), and three in the VL
(LCDR1, LCDR2, LCDR3) (Kabat et al. equen of _Proteins of |nmunol ogical
Interest, 5th Ed. Pﬁbﬁ'(“ lEie%ﬁ t>tr:i0fse‘%§/i1§é, Not For TP et BEOTes 6P Heal t h.

Bet hesdal5Md., 1991). (fidop ROFFAEBt erlihs” hyperivasd ablke 1169 op/nl "HVR', or "HV"
refers to the regions %fl ZP' nticbgodyél va rrillabl e domain which are
hypervariable in structure as defined"By Chothia and Lesk (Chothia and
Lesk, Mol. Biol. 196€:90biBi7s >29870f IGeharabhytidnhér@ntNigensddiladi ng site
has si x hypervariabl e regions,. three_25i n V 1, .k H3) . an hree in VL
(L1, L2, L3). Chothia Satﬁguﬁ%s ¢ re he%Zt'g %%/F“?céﬁr%ﬁrgy caotnégrp\t?gaﬁHVs as
"canoni cal structures"inhipitg >Phe o9 MGTe CDRSUcEHDpFopodEdE yellef r anc
(Lefranc,gt al., Dev. t. ok. -55-77,.200Q3 r ased on the
conpar i s%ﬁ of V donmi nssgqggggn%dnﬁ%%{gé%u?g%ﬁé Egonl (gog%)-agce%ﬁal?g:/éngbtors. The

I nt ernati onal | mMVundeGenéTbtss CRMEIOE database - {divcpd/ 158y i TTgt or g) provi des
a standardi zed nunbering. and %\e‘?fjcnitibon - Lhese regj on§.lfl'he
correspondence bet ween S = V- Vate I defiredti ond'9%’§ described in
Lefranc et al., Devg.Gompafitat cyhominghs 2R35bi013577al 2003v{iw)inThe
antigen-binding site n.al edel based 2ci f1Ginty

Det er m ni ng Resi due wc%gég ?%D%U?p%&(%%%&%é ?éo%Ala?rgarﬁgﬁ?Al irrcgi‘r)g(y)r o, Ml.
Recogni t 2517: 132- 143,<12004)ml:where Specificity Determ ni ng Resi dues (SDR),
refers to amno acid regidues of .anJyaounegl gbulin.that.cap g disrectly

i nvol ved in antigen contact. SDRU as defined by 5 Al margo IS a precise
nmeasure of a nunber arfd dPstiButi®n GFPSOR"f S dPFfer &AftYpls~of anti gens
as defined by anal ysegof.icrystal structures of antigen-antibody conpl exes.
The term "conposite sequences” as used herein neans an anti %en- bi nding site
defined to incl ud&dFF* aniff6tach P TotESTdues ‘deft neat et Aditvrtial |y by
Kabat, Chot hiraa@riveMa&Elth GLRAMKa0t batpests t @l eLEhtigen=Ppwadh g regi on
del i neati on. "Fr K" "fr r ences” are the remaining
sequences of man?/calrolnggl %qfﬂég‘ﬁ%n wg% her’ '? E‘g\ﬁ%ﬁﬁﬁﬁ&ge :ﬁ%lzb(f dty 0 be
ant i gen- bi ndicagpsisee. t'Becatse ache mAuegess Ifnderigisi teevyafhdis: be defi ned by
various ternmsoas hesesdRedsabovenitfecgxact @pkdo 1ach dirsegquence of a
framewor k depends on how the antigen-binding site was defined. The
term "anti ge™ s AGSRLIRFETT Means BNy hioiPectiie ™ hiBES HastH& dbility to
gener at e3ant ithediresceidihiesegianeet | ¢f 280taimdesectdhyin lvnchuded within the
definition of "antigen" is a protein-encodi ng nucleic acid. The term
"honol og" neans protein sequences havi ng between 40% and 100% sequence
identity to a reference sequence. Honol ogs of human TLR3 i ncl ude

pol ypeptides from :



250t her speci es that have between 40% and 100% sequence identity to a known
human TLR3 sequence. Percent identity between two peptide chains can be

det er m nesolzy1op@i4™i se al i gnment using the default settiPagaiSedoobzsi1Al i gnX
nodul e of Vector NTlI v.9.0.0 (lnvitrogen, Carslbad, CA). By "TLR3" is 30
meant human TLR3 (huTLR3) and its honol ogs. The nucl eotide and am no acid
sequences of the full length huTLR3 are shown in SEQ ID NGs: 1 and 2,
respectivel yredJhesnyeheoli e andnaddia asq@dnseqirencesaiof 1t e huTLR3
extracelIularhdonainu%QFDl are shgwn in SEQID NGs: 3 and 4, respectively.
35The term " §0BSt dREFETS " F&eHE {4t as used herein neans that the two

anti body or anti bbththbragarent afnthe acicdtiseduencessdletay) soompaived are

i dentical or pave i psubstantial. differencesneadnsubst anti al,dhtf erences
are substitutions of 1, 2, 3, 4, 5 or 6 amno acids in an antibody or

anti body ?ragheht vani#o caérdt YeqientereMihe aciiPoseqirgRéés=Ssubst antial ly
i dentical toctheiiseguencesadi schpsednherediNdatenahsng pastiond this

appl i cation. o] nbaodi, nent t he sequence identity can be about 90%
9710 520 9395 TRon” 0BT 0oL 0705 Uash Q9% of i Gher. BeF CERL | dentity can
be determ nediglst déscr iBBd bbdvend Bxenpl ary peptide chains 10 being

corrpfar ed. are _heavéfncpcrheki Qsﬂ)tecgh@f nn¥aliabk eox gl QHSisol_ated anIE‘@ocIyer m"in
conbination with" as used herein nmeans that the described agﬁpts can be
I

adni ni st &f ed LERCE Caht alf RO gerRet S i 8O %t BF&YY CBAtUrPEnt Y985 single
agents or seguent ivaklybias rsyitgl enagent-sin nhanynwmdey . cckiptheed ehm
"inflammat ory_condition" S er.ei.n ans l ocal i respanse to
cellular inj érrnilnqt %gtl!ji%qufgg?%t g)g ?enrrt%érr]t&%ayyt ﬁ%lélcﬁgﬁatzbggo?egcl%ggki nes,
chenoki nes, dFEl mirdafmataryo celifssgaiegess réuteophiinl $19hpabeist es,
| ynphocyt es, yaaciaphageshsWagh is characterized in nost 20 instances by
pain, Lﬁg ess, swelling, and | oss of tissue function. The term
"infla ory pul HEFY TBTEEt PorCat™ &G herefh HEaAscAf FfI Hmat or y
condi tion af freetting ottragsbeiainedi sirighbbtre al bagsy chhen taarina "Inghocl onal
anti body* (Bh); A%,USEA NELELI) 2Ra MRRADS; ANANLL AN, (Of,30Libady fragment)
obt ai ned from a popul ation of substantially honbgeneous anti bodi es.
Monocl onal aAtibBodicés wmEehrYMiycespednf heavvt gpiearry B Ajleh Pe€éted agai nst
a singl e ant kggnicedet eyt pantliglhe-nzwdi fi er "nonocl onal " indicates the
substantial ly honbgeneous 30 character of .the antibo and does not require
roducti Bh of 1t neRATPEROt Iy Sy et 1O rrolhOE e bR RSB mur | ne
mAbs can be iager byaihechybisidomaherethod ofi dKeddencet stalvn, 1INSEQr e
256: 495- 497, 149¢%. «Chi mani ¢ MARS contagning a,light ;ghaign and sheavy chain
vari abl e region derived froma donor 35anti body tyEicallé murine) in

g r

associ ati on Wit P §ht “And*hed?y chai-nledndtant! FPegiohs tderiV?éd from an

acceptor antobbody2(tyqi,cakty canpther, pesmal bap. speci es such as human) can
be prepared by th t hod di scl dinUS Pat. No. .4,816, 567.

Fman: adént ed” mADSNGVT HGCORS” dar Vet TFOM a nBh- NITER doRar Cs

i mmunogl obul Fagt ypeealdoprnigingefhardithead dr ep@ienicagshown in SEQ

i mrunogl obul i;p-gerisved paris, ol the nel ecdl e;beingsderdivedsfragm one or nore
human i mmunogl obul i ns can be prepared ?é7techni ues known to those skilled

in the art sdéh &s fhat®’di §t1 dséd 173-U'Slr Pae: NIy 5°225°839! ‘Hiifran

framewor k sequences useful for human-adaptation can be 10sel ected from

rel evant ,dat abase t hos Kill in the art. Option VA ¢ n- adapt ed
mAbs can3 e furth%?gﬁﬁéi?ﬁgﬁ%bgéFﬁgoFgﬁ?g%?ﬂdﬁaf?e¥%)a?%%ﬁ%ﬁgggﬁgupport

resi dues to peeserteibiardbngsiabf i tapiby dcechpse queese stehrast tH@se di scl osed
in Queen et ab.no.Pneg, NatliziAcadz, Soiz, {145A) 3586580020 10032,20451989 and
Hodgson et al,, Bi o/ Technol ogy, 9:421, 1991. Ful 'y human mAbs | acki ng
any non-hun362ged§3n8%§f@an be prepared from human i mmunogl obul i n
transgeni c m ce byndteehnigpuees sefterehcedtion ie. gn,idoonbet gnetbaly. , Nature
368: 856- 859, 4; . Fi ild. et a re Bi I 2 -845- 851,

1996; anggwb%é§§:gpgg?h¥%kgf§%g-E%%é%?%g‘%%51%%§%%gg,Q%%57g;ﬁg§an mAbs can
al so be prepaPd anddoptioni ¥ed fPomiPRage’di Splay oPi bF dii’es by techni ques
referenced in, e.g., Knappik et al., J. Mdl. Biol. 296:57-86, 2000; and
Krebs et al., J. Inmmunol. Meth. 254:67-84 2001. 25The term "epi tope" as
used herein neans a portion of an antigen to which an anti body specifically
bi nds. Epitopes usually consist of chem cally active (such as pol ar,

non- pol ar or hydrophobic) surface groupings of npieties such as anino acids
or pol ysacchari de side chains and can have 30specific three-di nensional
structural characteristics, as well as specific charge characteristics. An
epitope can be linear in nature or can be a discontinous epitope, e.g., a
conformati onal epitope, which is forned by a spatial relationship between

.



35rather than a linear series of am no acids. A conformational epitope

i ncl udes epitopes resulting fromfolding of an antigen, where am no acids
from di f fwoizog/3o470i ons of the |inear sequence of the amCIrgsnooeossid n cl ose
proximty in 3- dinensional space. The term "specific binding" as used
herein refers to 5 anti body binding to a predeterm ned antigen with greater
affinity than for other antigens or proteins. Typically, the antibody binds
with a dissociatigbiegensisbs (&D)nef idkn?idl ars kesssorangh binds to the

pr edet er m ned ntr th a KD that is east twofold less than its KD
for binding P8 gﬁ“%sﬁ%%? ing %fhﬁ“éé}ﬁoct J9%VY BSA ca88i M 6r any ot her
specr fied polkypeptindejciot hecnuetnkransrtclm pme&i@t epmied, aht ilgeni2,Theé, phr ases

‘an anti body gecegnigi ng ap, anki, 9%1 33Nds 2’ a@4an§é ,bady speghfic,for an
antigen" are used interchangeably herein with the term “an ‘anti body which

bi nds speei f réad 136t ol%an af 1&&%" 45or 19%mn ZQHtrggoén Specitfic driti body" e.g.

a TLR3 speci big, anti body.c. The di ssocr atr on constant can be neasured using

st andard procedur S @s. descrrcbetd % term ' TLR3 bi ol ogi cal
" ect,, t ntion is a

activity" or "TLRIactivation" as useci’ erein re?ers £6-Any activity

occurring asralyesgktt2ZBotntedandabiandipeiyt 6 1T1RIhaTh R3mprgaimds i ncl ude

dsRNA, pol y( lth@)am%@%&@@@&%‘éé BRNA, i 8. G tﬁﬂ@d@noﬂs olTRINA f1@| eased from
necrotic cells. An exgg % activation results in activation of NF-KB
ig n&5

in respohSe to the Nt:7'K§9act]1'v§t3ro§15 can’ be-asbayéd  using a

reporter- 25genge mssaysagup@m,r ndact 2wn ototoheztecept or vvrth poly(l: QO
(Al exopoul ou et a 738, cker et al ., EMBO J.
18: 6973-6982, 199 lgdthin er exenp% ry hgn al(?t F%at% on resul ts in
activation oPOthtU@rlﬁ@‘rmﬁf Fespbngeat @@ttelib%dY( FRE:B ChRRE-CPPEhsirgsponse t o

TLR3 Iigand. tlj[é%lngoadﬁ%dis@&@éjlcle%cﬁ&t i ¥ addcomp e be2 assayersiysing a
reporter ene_dri venF&é/4 an_int erferon stinmul at ed resgonse el ement (1 SRE).
d

Anot her exenpfar y >TL ctivati®dn T%¥surty i1°seci’et i oh Gf 1pFo-i nfl anmat ory
cyt oki nes and chemmkihnreszsdeor exampl envENEian ilsLaf,idolaBed | L-12, CXCL5/1P-10

and RANTES. The el ase,-0L, 356410kl nes: and, cherokioes J4.om cely s, tissues

or circufation can e neasured using known |nnunoassays such as
an ELI SA i mih®aseay. acid Seq@?ﬁ@e?ﬂtqwé?natl Bive TRMP 't AP 2e-156t t BT/ -am no aci d
codes are usedshexsi nzraﬁ fg@t;) aws: ob 1AmM. no aci dThree-letter codeOne-letter
code Al ag neal aA Ar n| near g pcﬁr |ne?an 10 Aspart at easg Cyst ei necysC
d ut amat gl uE d u‘%%r ﬁég‘ﬁ?@ % 8ot Y E 150 HI 'St P oY NP SE 4S8l euci nei | el
Leuci nel euL kyspareltysk clrmlpht@mgneneetﬂmomtd%h@nyikaldanpftetpteeFmFénmlibneproP

SerineserS and a pharmaceutically acceptable carrier.

Another aspect of the invention is a vector comprising
at least one polynucleotide of the invention.

25 Another aspect of the invention is a host cell
comprising the vector of the invention.

Another aspect of the invention is a method of making an
antibody reactive with TLR3 comprising culturing the host
cell of the invention and recovering the antibody produced by

30 the host cell.

Another aspect of the invention is a method of treating
or preventing an inflammatory condition comprising
administering a therapeutically effective amount of the
isolated antibody of the invention to a patient in need

35 thereof for a time sufficient to treat or prevent the

inflammatory condition.



Threoni nethr T TryptophantrpW 25 TyrosinetyrY Valineval V Conpositions of
matter The present invention provides anti body antagoni sts 30capabl e of

i nhi bi ti fyOTLRAsIbi701 ogi cal activity and uses of such antchase@s/ioeBuzh TLR3
ant agoni sts nmay have the properties of binding TLR3 and inhibiting TLR3
activation. Exenplary mechani sns by which TLR3 activation nmay be inhibited
by such antibodies include in vitro, in vivo or in 35situ inhibition of

| i gand bi ndi ng toadddrd: ddphicki &4 ancofnv@ecept ars ditmyd zatd@acihdhibi tion of
TLR3 |l ocalization to the endoso conpart ment., . i nhi bition of kinase
activity of HOWASHBAM S¥Ghaling” patMRays, BP T nibfYTen ot? TLR3 nRNA
transcri pti opdmi@tilseerard kbodyra@atagonilst sticapabpt emoftint ifi bhe i ng TLR3
activation by ofhey nBRGhan| si® caLe; als0; & Wit hi 0. tibg: scope. of the various
aspects and enbodi nents of the invention. These antagoni sts are useful as
research readBrt®l APaghoirt CUrEAgEts tand ehe? apeat et &g§ents. Anti body
diversity isse¢seatiedi by auset@fy auhditpbe. gernl i ne genes encoding vari abl e
regions and a varjety of 10somatic events. The so i ¢ events_include
recombi nat i on of VATa6l EHYY Gere sHOMENIE avd dldrei £y (O3 ANd | of ni ng
(J) gene seghept STt 81idEkesacaoph ete aVWH riegeonanrd thtiepegtbrdilmat | on of
variabl e and feid¥ing RN :SeHTRAt Ss1Q+BRkS tapc@MRlret & VlavELGiRN o Anti bodi es
and conpositions having 15identical or simlar CDR sequence to those

di scl osed’ hePePH are Hot PP KISy °Pb Trave belnSFhidépend FyeHerr&Pat ed. The
sequence of antdioedyegenes after assenbly and somatic nutation is highly
varied, and these,varied s_are _estinmat to_e Q _djfferent

ant i body nol ecul eéno%gf?nﬁ%ggl %%utﬁienl‘&eﬁgéggfﬁdaerge&?lggd%g]tfg%l{longet al .,
Academi c PresgpeSanciiiegoonalsiifig, addgbytering a thgsapsnréaeivBn provi des
novel anti gearbididiBgaSivheSodenhiVes ik om hunspad mrupeglobuhi ngepe

librarie The structure for carr%/i ng an ,antiﬁen- bi nding site is generally

25 an anf? bodyPHe&Py Bt EFGht"ERar i Gr 2 poftsi SR tiieFRbftC Whet'e 'he

ant i gen- bi ndinpgeiltyeenisa.l ocated to a naturally occurring antigen-bindi ng
site as determ ned, as_de i.be hav . .The jnventio vjdes an

i sol ated anti body OO?C ]‘Gr a%?rpe%ﬁ? ?fhgcr go nvreélzt—i.(l:?? vl-gag \% t% ?ER% CQS%% sgldng both a
heavy chai n &reF30salingghe eW@irnsSved ifaBlelStegioh cahdcwireret whlttHe anti body
corrrd)ri ses th@fh&ﬁ:\i)&eciﬂ%juﬂtc@ﬂmh@n'ﬁiﬁl&ﬂe&Yaﬁﬁb&ﬂﬁio@i a}gedriaﬁwﬂlmson( QER)h am no
acid seguences 1, 2 an SéH , HCDR2 and H . and the light chain
conpl eme%?ar Pt 52 detEr th AR ?éeéfe%slio(rcf)liﬁlmﬁmsﬁglé)éﬁat sté)qﬁéﬁ%tegcgi 2 and 3
(LCDR1, LCDR2n8bamdré€BR3jcas shown in Table la. Table la. mAb SEQ I D NO
HCDR1 HCDR2 FKI]Q3A$§QQB} ééﬁ@@@ &é]ggé gé%ention is a method of treating

or preventing viral infections comprising administering a
therapeutically effective amount of the isolated antibody of
25 the invention to a patient in need thereof for a time

sufficient to treat or prevent viral infections.

Detailed Description of the Invention

All publications, including but not limited to patents
30 and patent applications, cited in this specification are
herein incorporated by reference as though fully set forth.
The term "antagonist" as used herein means a molecule
that partially or completely inhibits, by any mechanism, an
effect of another molecule such as a receptor or

35 intracellular mediator.
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As used herein, a “TRL3 antibody antagonist” or an
antibody “reactive with TLR3” describes an antibody that is
capable of, directly or indirectly, substantially
counteracting, reducing or inhibiting TLR3 bioclogical

5 activity or TLR3 receptor activation. For example, an
antibody reactive with TLR3 can bind directly to TLR3 and

neutralize TLR3 activity, i.e, block TLR3 signaling to reduce

cytokine and chemokine release or NF-kB activation.
The term “antibodies” as used herein is meant in a broad
10 sense and includes immunoglobulin or antibody molecules
including polyclonal antibodies, monoclonal antibodies
including murine, human, human-adapted, humanized and
chimeric monoclonal antibodies and antibody fragments.
In general, antibodies are proteins or peptide chains
15 that exhibit binding specificity to a specific antigen.
Intact antibodies are heterotetrameric glycoproteins,
composed of two identical light chains and two identical
heavy chains. Typically, each light chain is linked to a
heavy chain by one covalent disulfide bond, while the number
20 of disulfide linkages varies between the heavy chains of
different immunoglobulin isotypes. Each heavy and light
chain also has regularly spaced intrachain disulfide bridges.
Each heavy chain has at one end a variable domain (VH)
followed by a number of constant domains. Each light chain
25 has a variable domain at one end (VL) and a constant domain
at its other end; the constant domain of the light chain is
aligned with the first constant domain of the heavy chain and
the light chain variable domain is aligned with the variable
domain of the heavy chain. Antibody light chains of any
30 vertebrate species can be assigned to one of two clearly
distinct types, namely kappa (k) and lambda (2), 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

35 chain constant domain amino acid sequence. IgA and IgG are

10
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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 immunoglcbulin light 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 (HCDR1l, HCDR2, HCDR3), and three in the VL
(LCDR1, LCDRZ2, LCDR3) (Kabat et al., Sequences of Proteins of
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
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

11
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(SDRU), according to Almagro (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 as defined by
Almargo 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.

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 region delineation.

“Framework” or “framework sequences” are the remaining
sequences of a variable region other than those defined to be
antigen-binding site. Because the antigen-binding site can
be defined by wvarious terms as described above, the exact
amino acid sequence of a framework depends on how the
antigen-binding site was defined.

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, Carslbad, 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
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

12

77



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 15-4
111 117 8%O0 2010/051470 PCT/US2009/062813

10

15

20

25

30

35

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
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.

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
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
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
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
the antibody by any particular method. For example, murine
mAbs can be made by the hybridoma method of Kohler et al.,
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

13



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 15-8 111 112 84 121 110 113 15-9 116 118 119 109 110
113 F17 6X02910/051470 PCT/US2009/062813

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
5 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

10 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,

15 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

20 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.

25 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-
polar or hydrophobic) surface groupings of moieties such as
amino acids or polysaccharide side chains and can have

30 specific three-dimensional structural characteristics, as
well as specific charge characteristics. An epitope can be
linear in nature or can be a discontinous epitope, e.g., a
conformational epitope, which is formed by a spatial
relationship between non-contiguous amino acids of an antigen

35 rather than a linear series of amino acids. A conformational

epitope includes epitopes resulting from folding of an

14



60 55 56 191 F18 70 194 72 67 68 193 F19 82 196 84 79 80 195 5 In certain
enbodi nents the invention provides an isol ated anti body or fragnent

reacti ve wotzhiofisR&oconpri si ng both a heavy chain and a PCgruSs2@babsivari abl e
regi on and wherein the anti body conprises a HCDR2 am no aci d sequence as
10shown in SEQ ID NO 192, wherein the HCDR2 of SEQ ID NO 192 is defined
as shown in Fornmula (1): Xaa6-1-Xaa7-Xaa8-R-S-Xaa9-WY-N D Y- A V-S-V-K-S,
(1) 15wherei anXapb, nﬁl}/ertéeaﬁ{rgj @el&y$rom><alaf%eﬂa;yg Beriydns Hescry Ser; Xaa8
may be Met, Arg or % e % rf%. | n .ot her eg‘oodi ment s,
(o | nvent | oft BrOVFEaRSSR P ora B BoRneThod] 1°F; BEMEM T dioerve with
TLR3 conpri sdngerdydhah dpeawy chain and a |ight chain variable region and
wherein the anti body conprises a HCDR2 am no acid sequence as shown in SEQ
| D NO. 194, wher eftf tthe™ HEBR21 bfc SEC VD 'NEF b4 Peredef Fakdsase shown in
Formul a (611 hatdddy- brRin¥aed 5 Br SidbeWhindit Xaaﬂ&rnwatk%(@)&éZte‘S_— V- K- S, (rer)

wher ei n Xaamag?j}/nitgg !ﬂYaSn’ f-clj-lr:]rot%erl érletlg%§g(ao%mpgg eltr)lg yplcaflsyp tﬁ
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 Kp for binding to a non-

10 specific antigen (e.g., BSA, casein, or any other specified
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"

15 or “an antigen specific antibody” e.g. a TLR3 specific
antibody. The dissociation constant can be measured using
standard procedures as described below.

The term “TLR3 biological activity” or “TLR3 activation”
as used herein refers to any activity occurring as a result

20 of ligand binding to TLR3. TLR3 ligands include dsRNA,
poly(I:C), and endogenous mRNA, e.g., engodenous mRNA
released from necrotic cells. An exemplary TLR3 activation

results in activation of NF-kB in response to the TLR3

ligand. NF-kB activation can be assayed using a reporter-

25 gene assay upon induction of the receptor with poly(I:C)
(Alexopoulou et al., Nature 413:732-738, 2001; Hacker et al.,
EMBO J. 18:6973-6982, 1999). Another exemplary TLR3
activation results in activation of interferon response
factors (IRF-3, IRF-7) in response to TLR3 ligand. TLR3-

30 mediated IRF activation can be assayed using a reporter gene
driven by an interferon-stimulated response element (ISRE).
Another exemplary TLR3 activation results in secretion of
pro-inflammatory cytokines and chemokines, for example TNF-a,
IL-6, IL-8, IL-12, CXCL5/IP-10 and RANTES. The release of

35 cytokines and chemokines from cells, tissues or in

15



Xaal7 may be Val or Leu. In other enbodinents, the invention provides an

i sol ated anti body or fragnent reactive with TLR3 conprising both a heavy
chai n andwe 2biogist47e6hai n vari abl e regi on and wher ei n t he PRO/Us2000/0628Y3
conprises a HCDR2 am no acid sequence as shown in SEQ ID NO 196, wherein
the HCDR2 of SEQ ID NO 196 is defined as shown in Fornula (V):
Xaa24-1-D-P-S-D S Y-T-NY-Xaa25-P-S-F-Q G 25(V) wherein Xaa24 may be Phe
or Arg; and Xaa25 amayn henAba RasSeda ukin@then -erhedi mRiosssd g i nvention
provi des an isol at ed 30L ant| body or fragment reactive with TLR3 conpri sing
both a heavy Ehaidw ahd 4> Jgrilﬁriu%ﬁ%?aﬁ"vari abl e regi on and wherein the

anti body conpri seSorarchCDRB: lanharactidresedaeroe aasnshkowd ¢aieSEQd D NO 191,
wherein the LCDR3 0f;SEQ EDNQ,.191 is defined as shown in Formula (11): 35
Xaal - S- Y- D- Xaa2- Xaa3- Xaa4- Xaa5-T-V, (I1) wherein 5Xaal may be Ala, A n, Ay
or Ser; Xaa2 may be Ay, GQu or Ser; Xaa3 may be Asp or Asn; Xaa4 may be

A u or Ser; anthXaadamny be Thhes-1Akacoreokeu. 10h&-1eiher embodi ments, the

i nvention prg¥irgiense an i sol a aed anti body or fragnent reactive with TLR3
conpri sing bo fia heavy chain and a |ight chain variable region and wherein
t he anti body2cohpreses a LEDR3 ami no aci d seqbiience as shown in SEQ I D NO
193, whereinthe JCOR3 of FEQ ID NO 193 is 1lidefined as shown in Formila
(I'V): Xaau-S-Y-D Xaau- P- Xaal2- Xaal3- Xaal4-V, (1V) wherein 20Xaau may be G n
or Ser: Xaau®ABRr%5écThr, G2GPor Asp; Xaal2 may be Val or Asn; Xaal3 may be
Tyr or Phe; anpdg-o{mau may beySer, Asn or A n. 25l n other enbodinents, the
invention prayides. an isol %‘i%d anti body or fragnent reactive wiwth TLR3
conpri si ng both a heavy chain and a |light chain variable region and wherein
t he anti bodyGéerprirses a LGDR3 ami no aci d segdence as shown in SEQ I D NO
195, whereingihed.COR3 of SEQ ID NO 195 is 3@defined as shown in Fornula
(VI): Q Q Xaal8- Xaal9- Xaa20- Xaa2l- Xaa22- Xaa23-T, (VI) wherein 35Xaal8 nay
be Tyr, y OrSM%9"*xaa19 May be Ay, Qu or Asn;

Isoleucine ile I
Leucine leu L
Lysine lys K
Methionine met M
20 Phenylalanine phe F
Proline pro P
Serine ser S
Threonine thr T
Tryptophan trp W
25  Tyrosine tyr Y
Valine val Y

Compositions of matter

The present invention provides antibody antagonists
30 capable of inhibiting TLR3 biological activity and uses of
such antibodies. Such TLR3 antagonists may have the
properties of binding TLR3 and inhibiting TLR3 activation.
Exemplary mechanisms by which TLR3 activation may be
inhibited by such antibodies include in vitro, in vivo or 1in
35 situ inhibition of ligand binding to TLR3, inhibition of

receptor dimerization, inhibition of TLR3 localization to the
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Xaa20 may be Ser or Thr; Xaa2l may be Val, Ile or Leu; Xaa22 may be Ser or
Leu; and Xaa23 nmay be Ile, Ser, Pro or Tyr. 5The invention al so provides an
i sol at ed wotzowady470r fragnent reactive with TLR3 havi ngpPChash@awg2sehai n
conplenentarity determ ning regions (CDR) am no acid sequences 1,2 and 3
(HCDR1, HCDR2 and HCDR3) and |ight chain conplenentarity determ ning
regions (CDR) am no acid 10sequences 1, 2 and 3 (LCDR1, LCDR2 and LCDR3) as
shown in Tabkeadsbmal compaPbhdRQdi@sivaRose ankigen- bending site am no acid

di ff bst [y fromth T |3 (SEQ I D NOs:
30-121 and 1915106 “Ar e BACORDASEL Y LR i TR T88C0he 6P THE | nvent i on.

Typical ly, thrsndonoties ofgor anbiedankmeoaci e sgbstilteubions with an am no

aci d having simdar,ghatge, fydrophobi Sthé%r nSLeffegbemcal sgcharacteri stics.
Addi ti onal substitutions in the framework gl ons, in contrast to antigen-

bi ndi ng sPt e¥:HEyP éP%osod’éen‘éﬁéhﬁs"ﬁ‘rdﬁdszgt’Fp% ?Hey aBPbreatv@fsel y af f ect
t he properti ese anvbhﬁlc&ﬂtl bmlsse Sudaﬁ;tnutstﬁ |a&@su§@cmbes nedeatsn i nprove

ant i body proper enecs exanpl e_ SI !31r|1 Qr af ftllglg1 Lacne, two, t hree,
four, five of SiX (Jbsjtlgtnu?lonsc erraeffop?une antigén binding site.
ZSConser vati ve notlitfibedyidrvsraity lpr@l@hﬁ@ednw ecal €5 Muavimlg functional and

chemi cal Cha@é—%ﬁfn'eséér?e% %h@adl% &&Jab@@%e%ﬁo%@%n@i%&%&%t{/f&m whi ch such
nodi fi catl ons are made. Substantial nodifications in the functi onal and/or

cheni cal 1€hafaRteri §TFES - of Theh & ptec G 88 mayC be'cac et e hed BY
30sel ecti ng substrlkutvonent sddnenamana atietsseguencend hatndid fer

significantl %E%oneglg%fq effect, on %gé tr;\é}{]| %%JOL the structure of the

nol ecul ar e area of su tion, for exanple, as a sheet
or heli cal Céﬁfﬂ@rhmﬁtmﬂ O@Z‘)altlﬁél%t?a#dgéomlnhy@ﬁ@pﬁ@@m@ttsyt@fmatkﬁea 35nol ecul e

at the targetogit8e Of rb3)od. heAlsfélzo%d@éstam@ aReut fonsFaky axanpl e, a
"conser vﬁl ve am no_acid substitution" i nvol ve a substitution of a

native antno*agidC Pesidiie™wth CBRn%erﬁlfﬁP??/eto EE‘??fuéll%]cor‘Fefih}é?retlﬁere is
little or noaeétfrect lolreliyheop@lvar btan andefrariget bf oeheramidno ®ei d residue at

that position, qféﬁrgh E?Fo@‘%eﬁé‘é e f e dug, | N hhe, pelypeptide 5 may

al so be substitute ani ne, as has been previously described for
al ani ne scanfP&f it a@éﬁ@ﬁg V(aW&@‘Ii_er@ﬁéntléﬁtsear’arle&cﬂan@nﬁéﬁoI Scand. Suppl .
643: 55-67, 1988im=3a8aki Btodd .1,0'°AgMereBEOPRIYS i bdE; ho24:112898) . Desired am no

acid substitutions t.her cons atlve non-conservati ve) .can 10 be
et (UL TR AL R S (R0 I RS CHd Lot vy K e
desired. For Pexamplsen Rirono @diid - swb@ﬁbtutlons can be used to identify

i nportant residues,of, .t.he nml ggwlge§%nc§ntl% L@ldd@ggeglscgsor decrease the
affinity of the nol ecul es described herein. enpl ary am no 15acid

subst i t ut i on§<&FE s Abth MRATABIMENPH-OPTabT &P, l@rraéﬁ%%ll Fesi due Exenpl ary
substi t uti onstMyw rEonservatyivg substitetiangiN aitd)idVaknedguy I1e Val Arg

(R) Lys, 29. n’anAasnr]cilbxgyA}‘lsegvgl\gr 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
30 a light chain variable region and wherein the antibody

comprises the heavy chain complementarity determining regions

(CDR) amino acid sequences 1, 2 and 3 (HCDR1, HCDR2 and

HCDR3) and the light chain complementarity determining

regions (CDR) amino acid sequences 1, 2 and 3 (LCDR1, LCDR2
35 and LCDR3) as shown in Table la.
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Gn Gn Asp (D) Au GQu Cys (O Ser, Ala Ser Gn (Q Asn Asn dy (G Pro,
Ala Ala Hs (H Asn, Gn, Lys, Arg Arg Ile (I) Leu, Val, Mt, Al a, Phe,
Nor | euci rwolew/dsero(L) Norl eucine, Ile, Val, Met, Al a, Pog/uske@dlysiiK) Arg,
1,4 Diam no-butyric Acid, Gn, Asn Arg Met (M Leu, Phe, Ile Leu Phe (F)

Leu, Val,

(T) Ser

Ser

10

15

Ile, Ala, Tyr Leu Pro (P) Ala Gy Ser (S) Thr, Ala, Cys Thr Thr

Table 1la.
SEQ ID NO:
mAb
HCDR1 | HCDR2 | HCDR3 | LCDR1 | LCDR2 | LCDR3
16 52 88 54 49 50 51
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
15-6 116 112 119 109 110 113
15-7 111 112 84 120 110 113
15-8 111 112 84 121 110 113
15-9 116 118 119 109 110 113
F17 61 192 60 55 56 191
F18 70 194 72 67 68 193
F19 82 196 84 79 80 195

In certain embodiments the invention provides an
isolated antibody or fragment reactive with TLR3 comprising
both a heavy chain and a light chain variable region and
wherein the antibody comprises a HCDR2 amino acid sequence as
shown in SEQ ID NO: 192, wherein the HCDR2 of SEQ ID NO: 192

is defined as shown in Formula (I):

Xaag—I1-Xaa;—Xaag—R-S-Xaays-W-Y-N-D-Y-A-V-S-V-K-5,
(I)
wherein

Xaae may be Arg or Lys;

18



Trp (W Tyr, Phe Tyr Tyr (Y) Trp, Phe, Thr, Ser P he Val (V) Ile, Met, Leu,
Phe, Al a, Norleucine Leu In certain enbodi nents, conservative am no
aci d subswptotwsngoal so enconpass non-natural |l y occurri RGTAIS2000/0623i13

resi dues which are typically incorporated by chem cal peptide synthesis

rat her than by synthesis in biological 5 systenms. Am no acid substitutions
can be done for exanple by PCR nmutagenesis (US Pat. No. 4,683, 195).

Li braries of variants can g gensiat ets usi sg-wel | known net hods, for

exanpl e usi ng random (NNK) or nan-rapndom cqdons, for exanple DVK codons,
whi ch encode 11 ami no “&€7 d&¥( ?@%@@ ,g%rrid *28screening the |ibararies
for variants w th desi¥eed nprvoperivsesy Zazy.shown in Exanple 1. Table I c shows
substitutions made, tQthree parent, TLR3 ;aptibody, antagonists wdhi n the
LCDR3 and HCDR2 regions to inprove antibody properties. 15Dependi ng on

del i neation 6Pt ant i FeATH ndraAg-isict BELD tTIIrg3 dtPHEnt B REFhG site residues
of the antibadies cabit hed BveERhtommandvsthsequendilby &twe wheadmwwonk resi dues
may vary slightly for each heayy,and ight .chain. Table ga and 2b shows the
anti gen-binding site 7esidues of exenplary 20antibodi€s “of "t hé i nvention
del i neat ed aéBoridi Ng: t'PKabatreiChotchiBgPRh bl MST,IDalNd: t1di £s conposi te
sequences. Tabkg dCas LRwnFaMeoYndia LEPR3. SEQ I D NO mAb 17 ASYDGDE
FTV 3

10
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;
15 Xaa;s 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 and a light chain variable region and wherein the
20 antibody comprises a HCDR2 amino acid sequence as shown in
SEQ ID NO: 196, wherein the HCDR2 of SEQ ID NO: 196 is

defined as shown in Formula (V):

Xaazs—-I-D-P-S-D-S-Y-T-N-Y-Xaays-P-S-F-0Q-G,
25 (V)
wherein
Xaayqs may be Phe or Arg; and
Xaazs may be Ala or Ser.
In other embodiments, the invention provides an isolated
30 antibody or fragment reactive with TLR3 comprising both a
heavy chain and a light chain variable region and wherein the
antibody comprises a LCDR3 amino acid sequence as shown in
SEQ ID NO: 191, wherein the LCDR3 of SEQ ID NO: 191 is
defined as shown in Formula (II):

35
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Xaa,—S—-Y-D—Xaa,—Xaasz—Xaas—Xaas—-T-V,
(II)

wherein

Xaa; may be Ala, Gln, Gly or Ser;

Xaa, may be Gly, Glu or Ser;

Xaas; may be Asp or Asn;

Xaas 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 and a light chain variable region 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):

Xaaip-S-Y¥Y-D—Xaa,.—-P-Xaa;p;—Xaaj;—Xaas—V,
(IV)

wherein

Xaaip may be Gln or Ser;

Xaai; may be Thr, Glu or Asp:

Xaai; may be Val or Asn;

Xaai; may be Tyr or Phe; and

Xaais 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 and a light chain variable region 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):

Q-0—Xaajg—Xaas—Xaazo—Xaa —Xaaz,—Xaazs—T,
(VI)

wherein

Xaaig may be Tyr, Gly or Ala;

Xaais may be Gly, Glu or Asn;

20



NSL 7 S S SL consensus AQGS SYDGESDNESFALTYV
191 Famly 17 HCDR2 SEQ | D NGO mAb 17 R |
WO 2010/051470 PCT/US2009/062813

Xaaj, may be Ser or Thr;

Xaa;; may be Val, Ile or Leu:
Xaay; may be Ser or Leu; and

Xaa;; may be Ile, Ser, Pro or Tyr.

5 The invention also provides an isolated antibody or
fragment reactive with TLR3 having the heavy chain
complementarity determining regions (CDR) amino acid
sequences 1,2 and 3 (HCDR1l, HCDR2 and HCDR3) and light chain
complementarity determining regions (CDR) amino acid

10 sequences 1, 2 and 3 (LCDR1, LCDR2 and LCDR3) as shown in
Table 1la.

Antibodies whose antigen-binding site amino acid
sequences differ insubstantially from those shown in Table la
(SEQ ID NOs: 49-121 and 191-196) are encompassed within the

15 scope of 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
contrast to antigen- binding sites may also be made as long

20 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
antigen binding site.

25 Conservative modifications will produce molecules having
functional and chemical characteristics similar to those of
the molecule from which such modifications are made.
Substantial modifications in the functional and/or chemical
characteristics of the molecules may be accomplished by

30 selecting substitutions in the amino acid sequence that
differ significantly in their effect on maintaining (1) the
structure of the molecular backbone in the area of the
substitution, for example, as a sheet or helical
conformation, (2) the charge or hydrophobicity of the

35 molecule at the target site, or (3) the size of the molecule.

For example, a “conservative amino acid substitution” may

21
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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
5 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
10 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

15 acid substitutions are shown in Table 1b.

Table 1b.
Original - More .
residue Exemplary substitutions Conse.zrva.itlve
substitutions

Ala (A) Val, Leu, lle Val
Arg (R) Lys, Gln, Asn Lys
Asn (N) Gln Gln
Asp (D) Glu Glu
Cys (C) Ser, Ala Ser
GIn (Q) Asn Asn
Gly (G) Pro, Ala Ala
His (H) Asn, GIn, Lys, Arg Arg
lle (1) Leu, Val, Met, Ala, Phe, Norleucine Leu
Leu (L) Norleucine, lle, Val, Met, Ala, Phe lle
Lys (K) Arg, 1, 4 Diamino-butyric Acid, Gin, Asn Arg
Met (M) Leu, Phe, lle Leu
Phe (F) Leu, Val, lle, Ala, Tyr Leu
Pro (P) Ala 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) lle, Met, Leu, Phe, Ala, Norleucine Leu
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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. 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.

Table lc.
Family 17 LCDR3
mAb
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 \

F1$x17 HCDR2 SESP
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

23



consensus RKI Y,HS MR Y R

WO 2010/051470 PCT/US2009/062813

Family 18A
mAb
18 Q S|Y D S Q F S
8
9

Family 18B
mAb
10 Q S|Y D T P A
11 S E N F
12 S D N F

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

a

LCDR3

nsensus based onm

Family 18A, 18B
mAb
18 1 Q K R S K \ Y N N Y A \ S|V ]|K]|S
8 T
9 | D L
10
11
12

consensus Il Q| KTl R S K \ Y N [ ND Y AlVL]|S]|]V]|K]|S 194

Family 19
Iy LCDR2 SEQD
mAb NO:

19 Q Q
13
14
15
15-1
15-2
15-3
15-4
15-5
156
156-7
15-8
159
consensus Q Q
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19 F D P S D S Y T N Y A P S F Q G
13
14
15

151 R

156.2

16.3

154 S

16.5 R S

15.6

16.7

15-8

159 R S

5 consensus F.R | D P S D S Y T N Y |[AS| P S F Q G 196
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Table Za.
” 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__ |11 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 RIDPSDSYTNYAPSFQ ELYQGYMDIFDS
151 Chothia GYSFT PSDSYT LYQGYMDIFD
151 Consensus__ |11 GYSFTNYWVG _ [114 RIDPSDSYTNYAPSFQ|84 ARELYQGYMDTFDS
152 IMGT 82 GYSFTNYW 86 IDPSDSYTNY 84 ARELYQGYMDTFDS
152 Kabat NYWIG FIDPSDSYTNYAPSFQ ELYQGYMDIFDS
152 Chothia GYSFT PSDSYT LYQGYMDIFD
152 Consensus__[115 GYSFTNYWIG _ [112 FIDPSDSYTNYAPSFQ [84 ARELYQGYMDTFDS
15-3 IMGT 82 GYSFTNYW 86 IDPSDSYTNY 84 ARELYQGYMDTFDS
15-3 Kabat NYWIS 86 FIDPSDSYTNYAPSFQ [84 ELYQGYMDIFDS
15-3 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 RIDPSDSY TNYSPSFQ ELYQGYMDIFDS
155 Chothia GYSFT PSDSYT LYQGYMDIFD
155 Consensus _ [116 GYSFTNYWIS _ [118 RIDPSDSY TNYSPSFQ|[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

10

In other embodiments,

the invention provides an isolated

antibody or fragment reactive with TLR3 comprising both a

heavy chain and a light chain variable region and wherein the

antibody comprises the amino acid sequences of the heavy

chain wvariable

(VH)

and the light chain variable

(VL)

regions

and also provides for each isoclated heavy chain variable and

light chain variable region as shown in Table 3a.

F17, F18

and F19 represent antibody variants comprising consensus
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amino acid sequences for families 17, 18 and 19, respectively
(see Example 1).
5 Table 2b.
LCDR1 LCDR2 LCDR3
mAb |CDR definition SEQID 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
1562 IMGT 79 QSIGLY 80 AAS 87 QQGNTLSYT
1562 Kabat RASQSIGLYLA AASSLQS QQGNTLSYT
1562 Chothia SQSIGLY AAS GNTLSY
1562 Consensus 109 RASQSIGLYLA 110 AASSLQS 113 QQGNTLSYT
156-3 IMGT 79 QSIGLY 80 AAS 87 QQGNTLSYT
156-3 Kabat RASQSIGLYLA AASSLQS QQGNTLSYT
156-3 Chothia SQSIGLY AAS GNTLSY
156-3 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
1565 IMGT 79 QSIGLY 80 AAS 87 QQGNTLSYT
1565 Kabat RASQSIGLYLA AASSLQS QQGNTLSYT
1565 Chothia SQSIGLY AAS GNTLSY
1565 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
156 Consensus 109 RASQSIGLYLA 110 AASSLQS 113 QQGNTLSYT
167 IMGT QSISSY 80 AAS 87 QQGNTLSYT
167 Kabat RASQSISSYLA AASSLQS QQGNTLSYT
167 Chothia SQSISSY AAS GNTLSY
167 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
159 Consensus 109 RASQSIGLYLA 110 AASSLQS 113 QQGNTLSYT
10
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Table 3a.

mAb SEQIDNO: | mAb SEQ ID NO:
VH \ VH VL
16 6 5 | 15-1 124 41
17 8 7 15-2 125 41
18 10 9 | 15-3 126 41
19 12 1M1 | 154 127 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 | F17 198 197
7 26 25 | F18 200 199
8 28 27 | F19 202 201
9 30 29 c1811 164 163
10 32 3| 9QVQ/QSV | 212 209
11 34 3 | 10QVQ/QSV| 213 210
12 36 35 | 12QVQ/QSV| 214 211
13 38 37 14EVQ 215 39
14 40 39 | 15EVQ 216 41

15 42 41 I e

5 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

10 used to screen for variable domains 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

15 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

20 described.

In other embodiments, the invention provides an isolated

antibody or fragment reactive with TLR3 comprising both a

heavy chain and a light chain variable regions having amino
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acid sequences at least 95% identical to the variable region
amino acid sequence as 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.

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
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.

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
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
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. See
Deckert et al., Int. J. Cancer 87:382-390, 2000; Knight et
al., Platelets 15:409-418, 2004; Leong et al., Cytokine
16:106-119, 2001; and Yang et al., Protein Eng. 16:761-770,
2003.
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Table 3b.
AD 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
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
techniques known to those skilled in the art. For example,
IgG4 isotype heavy chains contain a Cys-Pro-Ser-Cys (CPSC)

10 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
Cys residues in the other heavy chain (inter) or the two Cys
residues within a given CPSC motif may disulfide bond with

15 each other (intra). It is believed that in vivo isomerase
enzymes are capable of converting inter-heavy chain bonds of
IgG4 molecules to intra-heavy chain bonds and vice versa

(Aalberse and Schuurman, Immunology 105:9-19, 2002).
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Accordingly, since the heavy:light chain (H:L) pairs in those
IgG4 molecules with intra-heavy chain bonds in the hinge
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
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
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.

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
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
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 chains encoded by sequence shown in
SEQ ID NOs: 218, 219 or 220.

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

30
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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, variation of Vernier Zone residues that mostly
reside in the framework region can be employed to modulate
affinity of an antibody as described in US Pat. No.
6,639,055. Recently, Almagro et al. defined “Affinity
Determining Residues”, ADRs, that reside in the CDRs, and
whose engineering can increase affinity (Cobaugh et al., J
Mol Biol. 378: 622-633, 2008).

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 caases, 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

depend on the tendency of the protein to unfold (Remmele et
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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
DSC and physical stability measured by other methods (Gupta
5 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
studies suggest that a Fab Tm has implication for long-term

10 physical stability of a corresponding mAb. Differences in
amino acids in either framework or within the CDRs could have
significant effects on the thermal stability of the Fab
domain (Yasui, et al., FEBS Lett. 353:143-146, 1994).

The antibody antagonists of the invention may bind TLR3

15 with a K4 less than or equal 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
any suitable method. Such methods may utilize Biacore or
KinExA instrumentation, ELISA or competitive binding assays

20 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
or fragments by techniques including antibody affinity
maturation. Antibody antagonists can be identified based on

25 their inhibition of TLR3 biological activity using any
suitable method. Such methods may utilize reporter-gene
assays or assays measuring cytokine production using well
known methods and as described in the application.

Another embodiment of the invention is a vector

30 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
other vector suitable for introduction of the polynucleotides
of the invention into a given organism or genetic background

35 by any means.
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Another embodiment of the invention is a host cell
comprising any of the polynucleotides of the invention such
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,
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 or 210.

Another embodiment of the invention is a host cell
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,
156, 157, 158, 203, 205, 207, 165 or 167. 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
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
Ag653 (ATCC CRL-1580) murine cell lines. An exemplary human
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
making an antibody reactive with TLR3 comprising culturing a
host cell of the invention and recovering the antibody
produced by the host cell. Methods of making antibodies and

purifying them are well known in the art.
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Another embodiment of the invention is a hybridoma cell
line that produces an antibody of the invention.

Another embodiment of the invention is an isolated
antibody or fragment thereof that is reactive with TLR3,
wherein the antibody binds at least one TLR3 amino acid
residue selected from a group consisting of (a) residues
K467, R488, or R489 of SEQ ID NO: 2; (b)residue K467 of SEQ
ID NO: 2; (c) residue R48S of SEQ ID NO: 2; (d) residues K467
and R489 of SEQ ID NO: 2; and (e) residues K467, R488, and
R489 of SEQ ID NO: 2. The isolated antibody may further bind
at least one TLR3 amino acid residue selected from the
residues Y465, Y468, N517, D536, Q538, H539, N541, E570 or
K619 of SEQ ID NO:2.

Another embodiment of the invention is isolated antibody
or fragment thereof, wherein the antibody binds at least on
TLR3 amino acid residue selected from a group consisting of
residues D116 or K145 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
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
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.

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,
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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
5 of the invention are an isolated antibody comprising a heavy

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

10 shown in SEQ ID NO: 214 and a light chain variable region
amino acid sequence shown in SEQ ID NO: 211.

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

15 presence of an unlableled antibody can be assessed by ELISA.
Exemplary antibodies of the invention are mAb 12, mAb 15 and
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

20 Imgenex IMG-315A (Imgenex IMG-315A; generated against human
TLR3 amino acids amino acids 55-70, VLNLTHNQLRRLPAAN) do not
compete with binding to TLR3 with mAbs 12, 15 or cl811 as
shown in Example 5.

Another aspect of the invention is an isolated antibody

25 reactive with TLR3, wherein the antibody has at least one of
the following properties:

a. reduces human TLR3 biological activity in an in vitro
poly(I:C) NF-kB reporter gene assay >50% at <1 ug/ml;
b. inhibits >60% of IL-6 or CXCL5/IP-10 production from

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

<10 pg/ml;
c. 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 pg/ml;
35 d. inhibits >50% of IL-6 production from NHBE cells

stimulated with 62.5 ng/ml poly(I:C) at <5 ug/ml;

35
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e. inhibits >50% of IL-6 production from NHBE cells
stimulated with 62.5 ng/ml poly(I:C)at <1 pg/ml;
f. inhibits >20% of poly(I:C)-induced IFN-y, IL-6 or IL-12
production by PBMC cells at <1 ug/ml.
5 g. inhibits cynomologus TLR3 biological activity in an in
vitro NF-kB reporter gene assay with IC50 <10 ung/ml; or
h. inhibits cynomologus TLR3 biological activity in an in

vitro ISRE reporter gene assay with IC50 <5 upg/ml.

10 Methods of Treatment

TLR3 antagonists 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
theory, the antagonists of the invention may modulate the

15 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.
Examples of such animals include mammals such as humans,

20 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
a medicament for such treatment wherein the medicament is

25 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
antibody antagonists of the invention include those mediated

30 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
bowel diseases, autoimmune disorders, inflammatory disorders

35 and infection-associated conditions. It is also thought that

cancers, cardiovascular and metabolic conditions, neurologic
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and fibrotic conditions can be prevented or treated by
administration of the TLR3 antibody antagonists of the
invention. Inflammation may affect a tissue or be systemic.
Exemplary affected tissues are the respiratory tract, lung,
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.

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,
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
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,
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.

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
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
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and chemokines implicated in immune cell recruitment and
activation, thus contributing to tissue destruction in
autoimmune and other inflammatory diseases. TLR3 ligand
endogenous mRNA 1s released from necrotic cells during
5 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
inflammatory cells, and reduce tissue damage and cell death.
10 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
response syndrome (SIRS), septic shock or multiple organ
15 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
that treatment with TLR3 antagonists can provide a
20 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
innate antimicrobial activity, by demonstrating synergistic
25 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
(e.g., treatment of underlying infection or reduction of
30 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
sepsis sensitizer and poly(I:C) is a sepsis-inducing molecule
35 that mimics dsRNA and activates TLR3. TLR3 antagonist

treatment may increase animal survival rates in a murine
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model of sepsis, and thus TLR3 antagonists may be useful in
the treatment of sepsis.

Gastrointestinal inflammation is inflammation of a
mucosal layer of the gastrointestinal tract, and encompasses

5 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

10 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

15 (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

20 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

25 infectious agent.

Inflammatory bowel disease (IBD) includes a group of
chronic inflammatory disorders of generally unknown etiology,
e.g., ulcerative colitis (UC) and Crohn's disease (CD).
Clinical and experimental evidence suggest that the

30 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

35 bowel diseases exist. Some of the most widely used models

are the 2,4, 6-trinitrobenesulfonic acid/ethanol (TNBS) -

39



15.6 15.7

WO 2010/051470 PCT/US2009/062813

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

5 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,

10 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

15 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

20 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

25 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

30 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,

35 fungal, parasite or prion infections; allergen-induced

pulmonary conditions; pollutant-induced pulmonary conditions
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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
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
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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;

5 Rahman et agl., 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).
Commonly used animal models for asthma and airway

10 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
cells, bronchial fibroblasts or airway smooth muscle cells

15 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
inflammation, COPD and the like.

20 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
erythematous, and neurodegenerative and central nervous

25 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
cholangitis, non-alcoholic fatty liver

30 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,
rheumatoid arthritis, psoriatic arthritis and juvenile

35 rheumatoid arthritis (JRA), osteoporosis, osteoarthritis,

pancreatitis, fibrosis, encephalitis, psoriasis, Giant cell
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arteritis, ankylosing spondolytis, autoimmune hepatitis,
human immunodeficiency wvirus (HIV), inflammatory skin
conditions, transplant, cancer, allergies, endocrine
diseases, wound repair, other autoimmune disorders, airway

5 hyperresponsiveness and cell, virus, or prion-mediated
infections or disorders.

Arthritis, including ostecarthritis, rheumatoid
arthritis, arthritic joints as a result of injury, and the
like, are common inflammatory conditions which would benefit

10 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
arthritis. Since rheumatoid arthritis results in tissue

15 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
the art. For example, in the collagen-induced arthritis

20 (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
antagonists to ameliorate symptoms and alter the course of

25 diseases.

Diabetes mellitus, diabetes, refers to a disease process
derived from multiple causative factors and characterized by
hyperglycemia (LeRoith et al., (eds.), Diabetes Mellitus,
Lippincott-Raven Publishers, Philadelphia, Pa. U.S.A. 1996),

30 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,
hypertension, cerebrovascular disease and coronary heart

35 disease. Therefore, control of glucose homeostasis is a

critically important approach for the treatment of diabetes.
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Underlying defects lead to a classification of diabetes
into two major groups: type I diabetes (insulin dependent
diabetes mellitus, IDDM), which arises when patients lack
insulin-producing beta-cells in their pancreatic glands, and

5 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
accompanied by relative, rather than absolute, insulin

10 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
glucose, a state of impaired glucose tolerance develops. In

15 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
development of insulin resistance, type 2 diabetes,

20 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
signaling and induce insulin resistance. TLR3 activation on

25 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
accompanied by weight gain. Administration of TLR3

30 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.

Exemplary cancers may include at least one malignant

35 disease in a cell, tissue, organ, animal or patient,

including, but not limited to leukemia, acute leukemia, acute
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lymphoblastic leukemia (ALL), B-cell or T-cell ALL, acute
myeloid leukemia (AML), chronic myelocytic leukemia (CML),
chronic lymphocytic leukemia (CLL), hairy cell leukemia,
myelodyplastic syndrome (MDS), a lymphoma, Hodgkin's disease,
5 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

10 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

15 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

20 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

25 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,

30 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

35 aneurysms, aortic dissection, inflammation of the aorta,

occulsion of the abdominal aorta and its branches, peripheral

45



GYSFTNYW 86 | DPSDSYTNY 84 ARELYQGYMDTFDS 15-3 Kabat NYWS 86

FI DPSDSYTNYAPSFQ 84 ELYQGYMDTFDS 15-3 Chothia GYSFT PSDSYT LYQGYMDTFD
15- 3 Conswo00/5140 GYSFTNYW S 112 FI DPSDSYTNYAPSFQ 84 AREINQSWNWDIRBLS 15- 4
| MGT 82 GYSFTNYW 86 | DPSDSYTNY 84 ARELYQGYMDTFDS 15-4 Kabat NYWG

vascular disorders, occulsive arterial disorders, peripheral
atherosclerotic disease, thromboangitis obliterans,
functional peripheral arterial disorders, Raynaud’s
phenomenon and disease, acrocyanosis, erythromelalgia, wvenous
5 diseases, venous thrombosis, varicose veins, arteriovenous

fistula, lymphederma, lipedema, unstable angina, reperfusion
injury, post pump syndrome and ischemia-reperfusion injury.

Exemplary neurological diseases may include neurologic
disease in a cell, tissue, organ, animal or patient,

10 including, but not limited to neurodegenerative diseases,
multiple sclerosis, migraine headache, AIDS dementia complex,
demyelinating diseases, such as multiple sclerosis and acute
transverse myelitis; extrapyramidal and cerebellar disorders
such as lesions of the corticospinal system; disorders of the

15 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
movement disorders, such as Parkinson's disease; Progressive

20 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-
Drager, and Machado-Joseph); systemic disorders (Refsum's

25 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
muscular atrophies (anterior horn cell degeneration, such as

30 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-
Korsakoff syndrome; chronic alcoholism; Creutzfeldt-Jakob

35 disease; Subacute sclerosing panencephalitis, Hallerrorden-

Spatz disease and Dementia pugilistica.
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Exemplary fibrotic conditions may include liver fibrosis
(including but not limited to alcohol-induced cirrhosis,
viral-induced cirrhosis, autoimmune-induced hepatitis); lung
fibrosis (including but not limited to scleroderma,

5 idiopathic pulmonary fibrosis); kidney fibrosis (including
but not limited to scleroderma, diabetic nephritis,
glomerular nehpritis, lupus nephritis); dermal fibrosis
(including but not limited to scleroderma, hypertrophic and
keloid scarring, burns); myelofibrosis; neurofibromatosis;

10 fibroma; intestinal fibrosis; and fibrotic adhesions
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
one of lung fibrosis, liver fibrosis, kidney fibrosis, heart

15 fibrosis, vascular 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,
sarcoidosis or chronic obstructive pulmonary disease. The

20 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
sclerosing cholangitis. The kidney fibrosis can be

25 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
atherosclerosis. The skin fibrosis can be associated with

30 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
can be associated with idiopathic myelofibrosis or drug

35 induced myelofibrosis. The other fibrosis can be selected

from Peyronie’s disease, Dupuytren’s contracture or
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dermatomyositis. The systemic fibrosis can be systemic

sclerosis or graft versus host disease.

Administration/Pharmaceutical Compositions

The “therapeutically effective amount” of the agent
effective in the treatment or prevention of conditions where
suppression of TLR3 activity is desirable can be determined
by standard research techniques. For example, the dosage of
the agent that will be effective in the treatment or
prevention of inflammatory condition such as asthma, Crohn’s
Disease, ulcerative colitis or rheumatoid arthritis can be
determined by administering the agent to relevant animal
models, such as the models described herein.

In addition, in vitro assays can optionally be employed
to help identify optimal dosage ranges. Selection of a
particular effective dose can be determined (e.g., via
clinical trials) by those skilled in the art based upon the
consideration of several factors. Such factors include the
disease to be treated or prevented, the symptoms involved,
the patient's body mass, the patient's immune status and
other factors known by the skilled artisan. The precise dose
to be employed in the formulation will also depend on the
route of administration, and the severity of disease, and
should be decided according to the judgment of the
practitioner and each patient's circumstances. Effective
doses can be extrapolated from dose-response curves derived
from in vitro or animal model test systems.

In the methods of the invention, the TLR3 antagonist may
be administered singly or in combination with at least one
other molecule. Such additional molecules may be other TLR3
antagonist molecules or molecules with a therapeutic benefit
not mediated by TLR3 receptor signaling. Antibiotics,
antivirals, palliatives and other compounds that reduce
cytokine levels or activity are examples of such additional

molecules.
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The mode of administration for therapeutic use of the
agent of the invention may be any suitable route that
delivers the agent to the host. Pharmaceutical compositions
of these agents are particularly useful for parenteral

5 administration, e.g., intradermal, intramuscular,
intraperitoneal, intravenous, subcutaneous or intranasal.

The agent of the invention may be prepared as
pharmaceutical compositions containing an effective amount of
the agent as an active ingredient in a pharmaceutically

10 acceptable carrier. The term "carrier" refers to a diluent,
adjuvant, excipient, or vehicle with which the active
compound is administered. Such pharmaceutical vehicles can
be liquids, such as water and oils, including those of
petroleum, animal, vegetable or synthetic origin, such as

15 peanut oil, soybean o0il, mineral o0il, sesame o0il and the
like. For example, 0.4% saline and 0.3% glycine can be used.
These solutions are sterile and generally free of particulate
matter. They may be sterilized by conventional, well-known
sterilization techniques (e.g., filtration). The

20 compositions may contain pharmaceutically acceptable
auxiliary substances as required to approximate physiological
conditions such as pH adjusting and buffering agents,
stabilizing, thickening, lubricating and coloring agents,
etc. The concentration of the agent of the invention in such

25 pharmaceutical formulation can vary widely, i.e., from less
than about 0.5%, usually at or at least about 1% to as much
as 15 or 20% by weight and will be selected primarily based
on required dose, fluid volumes, viscosities, etc., according
to the particular mode of administration selected.

30 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
5 mg to about 25 mg, of a TLR3 antibody antagonist of the

35 invention. Similarly, a pharmaceutical composition of the

invention for intravenous infusion could be made up to
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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
antagonist of the invention. Actual methods for preparing
parenterally administrable compositions are well known and
5 are described in more detail in, for example, "Remington's
Pharmaceutical Science", 15th ed., Mack Publishing Company,
Easton, PA.
The antibody antagonists of the invention can be
lyophilized for storage and reconstituted in a suitable
10 carrier prior to use. This technique has been shown to be
effective with conventional immunoglobulins and protein
preparations and art-known lyophilization and reconstitution
techniques can be employed.
The present invention will now be described with

15 reference to the following specific, non-limiting examples.

Example 1
Identification and Derivation of Anti-huTLR3 Antagonist mAbs

20 The MorphoSys Human Combinatorial Antibody Library
(HuCAL®) Gold phage display library (Morphosys AG,
Martinsried, Germany) was used as a source of human antibody
fragments and was panned against a purified TLR3 antigen
generated from the expression of amino acids 1-703 of human

25 TLR3 (huTLR3) (SEQ ID NO: 4) with a C-terminal poly-histidine
tag and purified by immobilized metal affinity
chromatography. Amino acids 1-703 correspond to the
predicted extracellular domain (ECD) of huTLR3. Fab
fragments (Fabs) that bound specifically to huTRL3 ECD were

30 selected by presenting the TLR3 protein in a variety of ways
so that a diverse set of antibody fragments could be
identified, sequenced and confirmed as unique. From
different panning strategies, 62 candidates (different V-
region sequences) were identified as unique hTLR3 ECD

35 binders.
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provi des w0 2080i5at7@d anti body or fragment reactive w t hPTIRS2@00p2813i ng
both a heavy chain and a |ight chain variable region and wherein the

anti body conprises the am no acid sequences of the heavy 10chai n variabl e
(VH) and the light chain variable (VL) regions and al so provides for each

i sol ated heavy chaid evacdahlkiecandakhgihtticahad murars afbbeniegirenaés shown in
Table 3a. F17, F18 an F19 present antijbaody vari ant ri sing consensus

anino aci d sEHUGHESS For PR TFes TP 187and 16 Peopoctivaly Foee Exanpl 6
1) . 5Tabl e 2bssaysmAbl&BRtdes i imiett bfy inCDRIL I-CORPann@DREy acSEQ 4D NO Sequence
SEQ I'D NO S%gyr%n%%e%r@nlapy activity data (see Example 2 below), four
5 candidates (Fabs 16-19) defining families 16-19 were selected
from the 62 as parents for CDR maturation of heavy chain CDR2
(HCDR2) and light chain CDR3 (LCDR3). One of the parental
candidates (candidate 19) exhibited an N-linked glycosylation
site in HCDRZ; a Ser to Ala (S to A) mutation was made in
10 this candidate to delete the site. Following CDR maturation
of the four parental candidates, a total of 15 progeny
candidates (candidates 1-15) were identified for further
characterization as described in Example 2 below. A listing
of the light and heavy chain variable regions present in each
15 of the 19 candidates is shown in Table 3 above. The
candidates are herein referred to as mAbs 1-19 or Fabs 1-19,
depending whether they were Fabs or cloned as full length
antibody chains (Example 3). Due to expression vector
design, the mature amino termini of the variable regions for
20 all candidates were QVE for heavy chain and DI for the light
chain. The preferred sequences at these termini are those in
the respective germline genes with high identity to the
candidate sequences. For families 17 and 18 the germline
sequences are QVQ for VH and SY for VL. For family 19, the
25 sequences are EVQ for VH and DI for VL. The SY sequence is
unique to the lambda subgroup 3 and there are reports of
heterogeneity with either S or Y as the amino terminal
residue. Thus, the QSV consensus terminus from the prominent
lambda subgroup 1 was considered a more suitable replacement
30 for DIE for VL of families 17 and 18. These changes were
introduced into candidates 9, 10 and 12 from family 18 and
candidates 14 and 15 from family 19. 1In this process, both
the VH and VL regions of these antibodies were codon
optimized. The amino acid sequences of the light chain
35 variable region N-terminal germline variants of candidates 9,

10 and 11 are shown in SEQ ID NO:s 209-211, and the amino
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acid sequences of the heavy chain variable region N-terminal
germline variants for candidates 9, 10, 12, 14, and 15 are
shown in SEQ ID NO:s 212-216, respectively. The N-terminal
variants of the candidates are herein referred to as

5 candidate/mAb/Fab 9QVQ/QSV, 10QVQ/QSV, 120QVQ/QSV, 14EVQ or
15EVQ. The N-terminal germline variants were expressed as
mAbs and showed no effect on binding to TLR3 or in their
ability to inhibit TLR3 biological activity when compared to
their parent counterparts (data not shown).

10

Example 2
Determination of TLR3 Antagonist Activity in vitro

The 15 CDR-matured candidates described above were
selected as potential human therapeutics and a range of
15 binding and neutralizing activities were determined. The
activity assays and results for the four parental Fabs, Fabs
16-19 and 15 CDR-matured Fabs, Fabs 1-15 or their non-

germline V-region variants are described below.

20 Inhibition of NF-kB and ISRE Signaling Cascasde

293T cells were grown in DMEM and GlutaMax media

(Invitrogen, Carlsbad, CA) supplemented with heat-inactivated
FBS and transfected with 30 ng pNF-kB or ISRE firefly
luciferase reporter plasmids, 13.5 ng pcDNA3.l1 vector, 5 ng

25 phRL-TK, and 1.5 ng pCDNA encoding FL TLR3 (SEQ ID NO: 2).
The phRL-TK plasmid contains the Renilla luciferase gene
driven by the HSV-1 thymidine kinase promoter (Promega,
Madion, WI). TLR3 antibodies were incubated 30-60 min.
before addition of poly(I:C) (GE Healthcare, Piscataway, NJ).

30 The plates were incubated 6h or 24h at 37°C before the
addition of the Dual-Glo luciferase reagent, and the plates
were read on a FLUOstar plate reader. Normalized wvalues
(luciferase ratios) were obtained by dividing the firefly
RLUs by the Renilla RLUs. Upon stimulation with the TLR3

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

cascade stimulated firefly luciferase production was
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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

Q

expressed as % inhibition of the Firefly/Renilla ratio with

5 5465 as the positive control (neutralizing anti-human TLR3

Mab) and an anti-human tissue factor mAb (859) as the human

IgG4 isotype control. >50% inhibition was achieved with mAb

concentrations 0.4-10 pug/ml. cl068 and TLR3.7 inhibited

about 38% and 8% of TLR3 biological activity at 10 ug/ml.

10 Similar results were obtained with the ISRE reporter gene

assay

(data not shown).

Cytokine Release in BEAS-2B cells

BEAS-2B cells (SV-40 transformed normal human bronchial

15 epithelial cell line) were seeded in a collagen type I coated

dishes

and incubated with or without anti-human TLR3

antibodies prior to addition of poly (I:C). Twenty-four

hours after treatments, supernatants were collected and

assayed for cytokine and chemokine levels using a custom

20 multi-plex bead assay for detection of IL-6, IL-8, CCL-2/MCP-

1, CCL5/RANTES, and CXCL10/IP-10. Results are shown in Fig.

Q

2 as %

inhibition of the individual cytokine/chemokine

following mAb treatment at 0.4, 2.0 and 10 pg/ml. 5465 is a

positive control; 859 is an isotype control.

25

Cytokine Release in NHBE cells

Cytokine release was also assayed in normal human

bronchial epithelial (NHBE) cells (Lonza, Walkersville, MD).

30

35

NHBE cells were expanded and transferred to collagen-coated
dishes and incubated for 48 hours after which the media was
removed and replenished with 0.2 ml of fresh media. The
cells were then incubated with or without anti-human TLR3
mAbs 60 minutes prior to the addition of poly (I:C).
Supernatants were collected after 24 hours and stored at -20°C
or assayed immediately for IL-6 levels. Results are graphed

Q

in Fig. 3 as % inhibition of IL-6 secretion following mAb
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treatment using doses between 0.001 and 50 pg/ml. 5465 is a

positive control, 859 is an isotype control. Most mAbs
inhibited at least 50% of IL-6 production at <1 ug/ml, and

achieved 75% inhibition at <5 ug/ml.

Cytokine Release in PBMC cells

Cytokine release was also assayed in human peripheral

blood mononuclear cells (PBMC). Whole blood was collected
from human donors into heparin collection tubes to which a

10 Ficoll-Paque Plus solution was slowly layered underneath.
The tubes were centrifuged and the PBMCs, that formed a white
layer just above the Ficoll, were recovered and plated. The
PBMCs were then incubated with or without anti-human TLR3
mAbs prior to the addition of 25 pg/ml poly(I:C). After 24

15 hrs, supernatants were collected and cytokine levels were
determined using Luminex technology. Results are graphed in
Fig. 4 as cumulative percentage inhibition of IFN-y, IL-12
and IL-6 using a single dose of mAb (0.4 ug/ml) with 5465 is
a positive control; hIgG4 is an isotype control.

20
Cytokine Release in HASM cells

Briefly, human airway smooth muscle (HASM) cells were
incubated with or without anti-human TLR3 mAbs prior to the
addition of a synergistic combination of 500 ng/ml poly (I:C)

25 and 10 ng/ml TNF-a. After 24 hrs, supernatants were
collected and cytokine levels were determined using Luminex
technology. Results are graphed in Fig. 5 as levels of the
chemokine CCL5/RANTES using three doses of mAb (0.4, 2 and 10
pg/ml) . 5465 is a positive control; hIgG4 is an isotype

30 control.

The results from the in vitro assays in human cells
confirm the ability of the antibodies of the invention to
reduce cytokine and chemokines release as a result of binding
to huTLR3.

35
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Example 3
Full-length Antibody Constructs

The four parental Fabs (candidate nos. 16-19) and 15
progeny Fabs (candidate nos. 1-15) heavy chains were cloned
onto a human IgG4 background with a $229P Fc mutation.
Candidates 9QVQ/QSV, 10QVQ/QSV, 12QVQ/QSV, 14EVQ or 15EVQ
were cloned onto a human IgG4 background with F235A/L236A and
S229P Fc mutations.

The mature full-length heavy chain amino acid sequences

are shown in SEQ ID NOs: 90-102 and 218-220 as follows:

Candidate SEQ ID NO:
16 90
17 91
18 92
19 93
1 94
2 95
3 96
4 97
5, 6, 7 98
8 99
9 100
10, 11, 12 101
13, 14, 15 102
9EVQ 218
10EVQ, 12EVQ 219
14EVQ, 15EVQ 220

For expression, these heavy chain sequences can include
an N-terminal leader sequence such as MAWVWTILLFLMAAAQSIQA
(SEQ ID NO: 103). Exemplary nucleotide sequences encoding
the heavy chain of candidates 14EVQ and 15EVQ with a leader
sequence and the mature form (without a leader sequence) are

shown in SEQ ID NOs: 104 and 105, respectively. Likewise,
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for expression, the light chain sequences of the antibodies
of the invention can include an N-terminal leader sequence
such as MGVPTQVLGLLLLWLTDARC (SEQ ID NO: 106). Exemplary
nucleotide sequences encoding the light chain of codon
optimized candidate 15 with a leader sequence and the mature
form (without a leader sequence) are shown in SEQ ID NOs: 107

and 108, respectively.

Example 4
Characterization of Anti-TLR3 mAb binding

EC50 values for the binding of the mAbs to human TLR3
extracellular domain (ECD) were determined by ELISA. Human
TLR3 ECD protein was diluted to 2 pug/ml in PBS and 100 ul
aliquots were dispensed to each well of a 96-well plate
(Corning Inc., Acton, MA). After overnight incubation at 4°C,
the plate was washed 3 times in wash buffer consisting of
0.05% Tween-20 (Sigma-Aldrich) in PBS. The wells were
blocked with 200 pl blocking solution consisting of 2% I-
Block (Applied Biosystems, Foster City, CA) and 0.05% Tween-
20 in PBS. After blocking for 2 hours at room temperature
the plate was washed 3 times followed by addition of serial
dilutions of the anti-TLR3 mAb candidates 1 to 19 in blocking
buffer. The anti-TLR3 mAbs were incubated for 2 hours at
room temperature and washed 3 times. This was followed by
addition of a peroxidase-conjugated sheep anti-human IgG (GE
Healthcare, Piscataway, NJ) diluted 1:4000 in blocking
buffer, incubated for 1 hour at room temperature followed by
3 washes in wash buffer. Binding was detected by 10-15
minute incubation in TMB-S (Fitzgerald Industries
International, Inc., Concord, MA). The reaction was stopped
with 25 pl 2N H,;S0O, and absorbance read at 450 nm with
subtraction at 650 nm using a SPECTRA Max spectrophotometer
(Molecular Devices Corp., Sunnyvale, CA). EC50 values were
determined by non-linear regression using GraphPad Prism

software (GraphPad Software, Inc., San Diego, CA).
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EC50 values were determined for binding to huTLR3 (Table
4) by incubating with 100 pl of 4-fold serial dilutions of
mAbs from 2.5 ug/ml to 0.6 pg/ml. An anti-human tissue

factor mAb 859 and hu IgG4k were included as negative

5 controls.

10 Table 4

Candidate no.| ECS50 (ng/ml)

17.18
53.12
2342
12.77
19.94
19
16.13
18.58
22.61
15.84
26.33
25.59
23.51
33.59
32.64
43.66
13.8
9.68
66.54
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Binding affinity for huTLR3 ECD was also determined by
Biacore analysis. The data (not shown) indicated that the

15 mAbs 1-19 had a Kd for huTLR3 ECD of less than 107° M.

Example 5

Competitive Epitope Binding

Fpitope binding experiments were performed to determine
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the anti-TLR3 antibody competition groups or “epitope bins”.
For competitive ELISA, 5 pul (20 pg/ml) of purified human
TLR3 ECD protein generated as described in Example 1 was
coated on MSD HighBind plate (Meso Scale Discovery,
5 Gaithersburg, MD) per well for 2 hr at room temperature. 150

ul of 5% MSD Blocker A buffer (Meso Scale Discovery) was
added to each well and incubated for 2 hr at room
temperature. Plates were washed three times with 0.1 M HEPES
buffer, pH 7.4, followed by the addition of the mixture of

10 labeled anti-TLR3 mAb with different competitors. Labeled
antibodies (10 nM) were incubated with increasing
concentrations (1 nM to 2 uM) of unlabeled anti-TLR3
antibodies, and then added to the designated wells in a
volume of 25 pl mixture. After 2-hour incubation with gentle

15 shaking at room temperature, plates were washed 3 times with
0.1 M HEPES buffer (pH 7.4). MSD Read Buffer T was diluted
with distilled water (4-fold) and dispensed at a volume of
150 pl/well and analyzed with a SECTOR Imager 6000.
Antibodies were labeled with MSD Sulfo-Tag™ NHS-ester

20 according to manufacturer’s instructions (Meso Scale

Discovery) .

The following anti-TLR3 antibodies were evaluated: mAbs

1-19 obtained from MorphoSys Human Combinatorial Antibody
Library (shown in Table 3a); cl068 (described in

25 WO06/060513A2), ¢l1811 (rat anti-mouse TLR3 mAb produced by a
hybridoma generated from rats immunized with mouse TLR3
protein), TLR3.7 (eBiosciences, San Diego, CA, cat no 14-
9039) and IMG-315A (generated against human TLR3 amino acids
amino acids 55-70 (VLNLTHNQLRRLPAAN) from Imgenex, San Diego,

30 CA). For mAbs 9, 10, 12, 14 and 15, wvariants 9QVQ/QSV,
10QVQ/QSV, 12QVQ/QSV, 14EVQ or 15EVQ were used in this study.

Based on competiton assays, anti-TLR3 antibodies were
assigned to five distinct bins. Bin A: mAbs 1, 2, 13, 14EVQ,
15EVQ, 16, 19; Bin B: mAbs 3, 4, 5, 6, 7, 8, 90VQ/QSV,

35 10QvQ/Qsv, 11, 12QvQ/Qsv, 17, 18; Bin C: antibody Imgenex
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IMG-315A; Bin D: antibodies TLR3.7, c¢l1l068; and Bin E:
antibody c1811.

Example 6

5 Epitope Mapping

Representative antibodies from distinct epitope bins as
described in Example 5 were selected for further epitope
mapping. Epitope mapping was performed using various
approaches, including TLR3 segment swapping experiments,

10 mutagenesis, H/D exchange and in silico protein-protein
docking (The Epitope Mapping Protocols, Methods in Molecular
Biology, Volume 6, Glen E. Morris ed., 1996).

TLR3 segment swapping. TLR3 human-mouse chimeric
proteins were used to locate gross antibody binding domains

15 on TLR3. The human TLR3 protein extracellular domain was
divided into three segments (aa 1-209, aa 210-436, aa 437-708
according to amino acid numbering based on human TLR3 amino
acid sequence, GenBank Acc. No. NP 003256). MT5420 chimeric
protein was generated by replacing human TLR3 amino acids

20 210-436 and 437-708 by corresponding mouse amino acids (mouse
TLR3, GenBank Acc. No. NP 569054, amino acids 211-437 and
438-709) . The MT6251 chimera was generated by replacing
human amino acids at positions 437-708 by mouse TLR3 amino
acids (mouse TLR3, GenBank Acc. No. NP 569054, amino acids

25 438-709) . All constructs were generated in the pCEP4 vector
(Life Technologies, Carslbad, CA) using standard cloning
procedures. The proteins were transiently expressed in
HEK293 cells as V5-His6 C-terminal fusion proteins, and
purified as described in Example 1.

30 mAb c1068. mAb ¢1068 bound human TLR3 ECD with high
affinity but did not bind well to murine TLR3. cl1068 lost
its ability to bind to both MT5420 and MT6251, demonstrating
that the binding site was located within the amino acids 437-

708 of the WT human TLR3 protein.
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10 models for docking. Protein docking was carried out with
ZDOCKpro 1.0 (Accelrys, San Diego, CA), which is equivalent
to ZDOCK 2.1 (Chen and Weng, Proteins 51: 397-408, 2003) with
an angular grid of 6 degrees. Known N-linked glycosylation
site Asn residues in human TLR3 (Asn 52, 70, 196, 252, 265,

15 275, 291, 398, 413, 507 and 636) (Sun et al., J. Biol. Chem.
281:11144-11151, 2006) were blocked from participating in the
antibody-antigen complex interface by an energy term in the
ZDOCK algorithm. 2000 initial poses were output and
clustered and the docking poses were refined and rescored in

20 RDOCK (Li et al., Proteins 53:693-707, 2003). The 200 poses
with the highest initial ZDOCK scores and 200 top RDOCK poses
were visually inspected.

Crystallization of mAb 15EVQ was carried out by the
vapor—-diffusion method at 20°C (Benvenuti and Mangani, Nature

25 Protocols 2:1633-51, 2007). The initial screening was set up
using a Hydra robot in 96-well plates. The experiments were

composed of droplets of 0.5 pl of protein solution mixed with

0.5 pl of reservoir solution. The droplets were equilibrated
against 90 pl of reservoir solution. The Fab solution in 20

30 mM Tris buffer, pH 7.4, containing 50 mM NaCl was
concentrated to 14.3 mg/ml using Amicon Ultra-5 kDa cells.
The screening was performed with the Wizard I & II (Emerald
BioSystems, Bainbridge Island, WA) and in-house
crystallization screens.

35 X-ray diffraction data were collected and processed

using the Rigaku MicroMax™-007HF microfocus X-ray generator
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(pegylation)wgnd Ii@id%} on. Such. no ificationsrgaxegﬁgyr in %hgo or in

i
: 5 determined he molecular, replacem
vitro. For exanpie, the antibodi'es of “the T Avention can be conjugated to

pol yet hyl energbyol FIREGyPat@®) (Recdlrppovent Ae¢go,phRar maéokireti c profil es.
Conj ugation ¢agn;hencardd ednoiits Ry 25k echniques &Nown +ant Resecskilled in
the art._Conjugation of therapeutic antibodies with PEG has been shown to
enhance phar HEEBHFRATES Whi T& ABECTUWE8R FEPPRg Wt A Uit Poh. °See Deckert
et al., Int. add Canceri §4r382- 390, 2000; ndricghés ekral addeBl at elhet s

151409 415, 2008 L3088 sy UOL 06, DAS L0 15,2001, o Yoo o
chain SEQ | BINOQrvSEQ IDrroic 42102 at55ng 5rero 2056 e FitBOES6 15-2 131
156 CCP4 suite of programs (Collaborative Computational Project,

15 Number 4. 1994. The CCP4 suite: programs for protein
crystallography. Acta Crystallogr. D50:760-763). Model
adjustments were carried out using the program COOT (Emsley
et al., Acta Crystallogr. D60:2126-2132, 2004).

The resolved crystal structure of mAb 15EVQ showed that

20 the antibody combining site was characterized by a number of
negatively charged residues in the heavy chain (D52, D55,
E99, D106 and D109). Thus, recognition between mAb 15EVQ and
TLR3 most likely involved positively charged residues. The
protein-protein docking simulations performed suggested that

25 two large patches on TLR3 involving multiple positive charge
residues showed good complementarity to the antibody. The
residues on TLR3 in the interface of the TLR3 - anti-TLR3
antibody simulated complexes were R64, K182, K4l6, K467,
Y468, R488, R489 and K493.

30 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.

35 The nucleotide sequence encoding human TLR3 amino acids

1-703 (the ECD), (SEQ ID NO: 4; GenBank accession number
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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)
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.

Table 5a. Oligonucleotides used for site-directed
mutagenesis. Sequences of the sense oligonucleiotides are
shown. The anti-sense oligonucleotides with complementary

sequences were used in the mutagenesis reaction.

Variant Oligo Sﬁgl:l:)
R64E 5 CCTTACCCATAATCAACTCGAGAGATTACCAGCCGCCAAC 3’ 136
K182E 5'CAAGAGCTTCTATTATCAAACAATGAGATTCAAGCGCTAAAAAGTGAAG 3’ 137
K416E 5 CCTTACACATACTCAACCTAACCGAGAATAAAATCTCAAAAATAG 3' 138
KA467E/Y468A 5 GAAATCTATCTTTCCTACAACGAGGCCCTGCAGCTGACTAGGAACTC 3' 139
RA488/R489/KA93E 5 GCCTTCAACGACTGATGCTCGAGGAGGTGGCCCTTGAGAATGTGGATAGCTCTCCTTC 3 140
T4728/R473TINA74S |5 GTACCTGCAGCTGTCTACGAGCTCCTTTGCCTTGGTCCC 3 141
N196A 5 GAAGAACTGGATATCTTTGCCGCTTCATCTTTAAAAAAATTAGAGTTG 3’ 169
Q167A 5 GTCATCTACAAAATTAGGAACTGCGGTTCAGCTGGAAAATCTCC 3 170
K163E 5 CTCATAATGGCTTGTCATCTACAGAATTAGGAACTCAGGTTCAGC 3’ 17
K147E 5 GAAAATTAAAAATAATCCCTTTGTCAAGCAGGAGAATTTAATCACATTAGATCTGTC 3 172
K145E 5 GAAAATTAAAAATAATCCCTTTGTCGAGCAGAAGAATTTAATCACATTAG 3 173
V144A 5 CAGAAAATTAAAAATAATCCCTTTGCAAAGCAGAAGAATTTAATCACATTAG 3’ 174
N140A 5 CCAACTCAATCCAGAAAATTAAAGCTAATCCCTTTGTCAAGCAGAAG 3’ 178
D116R 5 CAATGAGCTATCTCAACTTTCTCGTAAAACCTTTGCCTTCTGCAC 3 176
D536K 5 GTCTTGAGAAACTAGAAATTCTCAAGTTGCAGCATAACAACTTAGCAC 3’ 177
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

Binding assays. The binding activity of mAb 12QVQ/QSV

and mAb 15EVQ to human TLR3 and generated variants was
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167 5 Phar macoki netic properties of the antibodies of the invention
coul d al so be enhanced through Fc nodifications by techni ques known to

t hose skiwbediowosi47ne art. For exanple, |g&4 isotype heargTaisadmmsezsoht ai n a
Cys-Pro-Ser-Cys (CPSC) 10 notif in the hinge region capable of formng
either inter- or intra-heavy chain disulfide bonds, i.e., the two Cys
residues in the CPSC notif may disul fide bond with the correspondi ng Cys
resi ducejsDSiCn teb@l@ttlaaerT%\IyA Cha‘gnezéﬂdmﬁei)t}ﬁ;rpfc%ﬁests\r/]\nrm%éiltéeﬁi ciu@s vvi thin a
gi ven not | nd w 15each ot her ntr

Bel T oved thap FH TGS RET AL RENYY L™ 42 CoapBPee = bORVARt i ng

i nter-heavy chaknbbon@ﬁx@hsf@ﬁ%onUME@mRégﬂﬂbmunﬂﬁach@amylom&iﬂ bonds and
vice versa (gglbersenand. Schuly iRg.. A 0munal 0gy: ANB: %] 9 2002) o
Accordlngly, since the heavy:light chain (H' L) pairs in those g4

nol ecul es®wi PH T5ieta2 Heaiyy chdicRa btdshy n The FiTger*egrBRl arésndt

coval ently assasicat ed et hreachcetherichttey 1pay wissagirabenivso H: L
nononers that th reaSSOCI t oner ved. from ot her g4
nol ecul es fo%nlnﬁﬁﬁls &Ci éhe >Q%eréz@%@zgrlc %§)§5€&% eg "In a bispecific
s[€] antlbodysuh€3EM9 @hﬁQHOffWMEOGﬂ@mboﬂyfnﬁhécvﬁ@rd@¢$@rmvhﬁﬁhesepltopes

that they bigd. 3ukstityti pg ke, Sey E@@é@%ﬁe'&p&B?ehhﬂgﬁerﬁghQn CPSC not i f
of 1g& with Pro results in 10"1gGLl-1ike behavi or, e., the nol ecul es

formstabfe 6%%%IfFB%“b6ﬁ8§l%%Fmé%ﬁfHéﬁqy”bﬁa?ﬁgﬂéﬁdb¥ﬁ%P8FﬁF@ysare not
suscepti bl e EOprErEM@hﬂ@@EZMM@hmthﬂﬁ t g T ewol es.mdcAndNe enbodi nent ,

t he anti bodi iaven i onpr,j.se l. n wth a S to
P nutation | ﬁﬂ'EP E%%tl%é %g§%%£ ﬁo%gﬁkénﬂ%gﬁ?ﬁgﬂgﬁéa ﬁgﬁif is
typically fodpglatiresicdue 2ghofsinyat e héawylehas ssat can change

dependi ng on;cORIeAGNSToom tempeFiFIRCEsr SHot Sn GRAR BEodepDVed that affect
bi ndi ng ig Fc rece tors ot her than an FcRn salvagg rec%Ptor in the 20

ant i bodi oPV?ﬁEQ'ﬁvﬁhP$8thf$F exaptes PHEC FEY &Pt 6rSbindi ng regi ons
i nvolved in ABGGma@buMLthﬁan:bécreﬂmvedﬂumwth@c&ﬂtth@dﬂeSe@ﬁmthe

i nvention. Y2 i.nge region of
1gGL to o TSR g Bk Pib kg R 00 ik %E”td;a?gﬁd o g4 to
P235A/ L236A Z28ReRANHAT ¥&S ﬁéwi&oﬁdﬁﬁéoahdﬂ?éﬂﬁcé§5ﬁﬁér%blPFF?fof t he

[ mTuncr)Tgl obul masﬁ&hﬁaglmlﬁ@mt@?mh wdependenta %tlegmmkéyd and ADCC. I n
one e nent t odi es of the ention wl rise an g

Gt Wb Bobi T Shh B BtensT a T DRI Ot RogRRrES ks
identified aBoverdlsatypiheabindingOaaivature heavizoyRadsyv bat hosm change

dependi ng onEPR néngéﬂ%ntgx%m%%ﬁ/eé%h bv%%' es, navi ng: R43pALA236A mutati ons
are anti bodi es haV|ng heavy chai ns encoded by sequence shown in SEQ | D NGs:

218, 219 or 228/Q and binding BNIGAR RS, Pﬁﬁ%ﬁﬁe%dﬁb@€60KﬁﬁﬁaﬁW%éﬁband

af finity-35 nmetuy,ed=<asdd bady drel ectiesngraranbbdpdypsf ragmeatsarare within the
scope of ghelbﬁy/g%bon as are fusion proteins and chimeric proteins.

Anti body affin <§ owards an antigen may be inproved by rational design or
random af finity nmpurldevoiesisi e wehdidnewre retrhots 1s0ed &S random or

directed mut agenesi $ici0h enPlQyhhdphage- disspkashe hpral iregs For 5 exanple,
variation of Vernier Zone residues that nostly reside in the franmework

regi on can b8 erploged S 6 U at e"laf FEATTY SF R tantibody as described in
US Pat. No. 6p6GR9,iQ55rTLRReetidty, wAldragh duatedal D11def | mexba’;, Afifdomi, ty
Det er mi nLRg du A t eside,i At he, CDRs ose
englneerFQg ?g%h}ng?ég%egﬁgw?ngﬁé3§ %'gug et ah 51%319%191 378:
622- 633, 2008yd‘“44AImF@Ptyﬁhwwﬁncm%@ﬁahhaéapﬂEuZthuﬁﬁnﬁi@&NOSV

af finity-mat yred..@antipodynanlecubes Ok ant ihady:d @@gmtlwmmahted to
i nprove stablllt selectivity, cross-reactivit

i munogeni ci €99 % het [deaT T abFad i B Eare %?%%FBﬁﬂyéFBéﬂﬂﬁPBperty are
within the scopeitof Thes,i nventicondliSt abillditay eficnaaatdlbedyyis influenced
by a nunber gbud ALt 8 Sendl 061 HANG: (%309%% Racking.af.d ndi vidual, donai ns
that affects their Intrinsic sta proteln protein i'nterface
20|nteractloﬁét%%éPrH§Vé1?ﬁﬁééﬁvuﬁﬁﬂuﬁﬁénﬂc and LC pairing, (3) burial of
pol ar and charged residues, (4) H bonding network for polar and charged
resi dues; and (5) surface charge and pol ar residue distribution anong ot her
intra- and internolecular forces (Wrn et al., J. MIl. Biol., 305:989-1010,
252001). Potential structure destabilizing residues may be identified based
upon the crystal structure of the antiB%dy or by nol ecul ar nodeling in
certain caases, and the effect of the residues on antibody stability can be
tested by generating and eval uating variants harboring nmutations in the
30identified residues. One of the ways to increase antibody stability is to
rai se the thernal tran5|t|on nldp0|nt (Tn) ‘as neasured by dlfferentlal

VA LYY o, . N 1 a1



al ., Biopharm, 13:36-46, 2000). A nunber of studies have found correl ation
bet ween the ranking of the physical stability of fornulations neasured as

t hermal sweaebkiowasys7by DSC and physical stability nmeasure@Chyusettss2snet hods
(Gupta 5et al., AAPS Pharntci. 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 THO%) . cHenaul atdsonusd udi s snuggﬁﬁjvgt/@@t rnkaky; Tm has

|rrpI|cat|onfor | ong-term 10 physical stabil.it orrespondi ng mAb.

Di fferences R &fnd Qe |18§af‘?1£8| ther'© ?%?’r%\%rkgor \Ef\nﬁzf\ RIR C‘:%ﬁs coul d
have signifi @anitheeﬂf-emrrsn@h stdmletlhe:rfnmhe SH&Bi ¢togondin h@iFadr .demai n (Yasui,
et al ., FEBSLeftv. 35343146, u1094)o, The sankibady afagonid s of the

i nvention may bind TLR3 less than or equal to about 10-7,
10-8, 10-9, f@m%](?telﬁﬁ)lltf%rmlld f?“ti\?ll“TH%h%ﬁ FEATEPSot™ &16i ven nol ecul e for
TLR3, such asecammnthdadyicad) beidetersl nad rexparddinmentalibyidsiing any

sui tabl e net hod Such e ormeg] “lflltslh|ll ze Blbacore OL Ki nExA

i nst r ument at i on- ECI A 67 corrpe |t|ve b? ndi ng assays” Z0Rnown to those
skilled in theriaquular theory Anitti bodyelanvegomiastisitsiindi ofg mabgi ven TLR3

honol og wi t hiag@esisyegh akki fidy canRenselacted f bemldibearies of variants
or fragnments by techni ques including antibody affinity maturation. Antibody

ant agoni St's ¢AR-HETFdet P BasRd A" 25 Thef o4 RAI M (F6RS'f TLR3

bi ol ogi cal aatsmidtynysicrgpany et abiteometrliodet Suehometthadsndtayaut i | i ze
reporter-gen a assays neasuring cytokine production using well
known et hodg %?% }Aé Egaretshg:q?‘?/%ed in the application. Another enbodi nent of
the invention is myaéEwe: 30bonililsivihty dLRP easenbnerepol gickeddi de of the

invention. SHehs VeGkor s xIBye PespbRASMAE Y eGUEES, RAUshB] NREOLOISS3cXeCtOrs for
bacul OVI S exgresm on, transposon based vectors or angmot her vector

sui t abl e or PPRtodactt ol o otAt ﬁé%%l Nﬁﬁyf o6l ters K6F “the i iveriti on into a

gi ven or gani snmugre gehett @45%1&:4«@1661&;10!1 8bipe anyamrean®2sS/R473T/N4RA6GLE her
embodi ment O%n& he t'rﬁ%ﬁé‘%%nﬂ %4%@%%9%%493%“%%%9% %e Y Ofshe

pol ynucl eot i des of i nventi on such as a pol ynucl eoti encodlng a

pol ypepti de EBAPTILS N &R | FhPFoBT B W%é&@ytfclr?éienml%/t&nl abl e regi on having

the am no 5a¢i4d2§/@queﬂm7sbom>wéa Sk NObihaid, tdavl2seddt, 16, 18, 20,
24 2, 34, 36, 38, 40, 42 24, 125, 12 127, 128, 129,

159 198%320?5 %6‘34“ 2131 78 714 278 é?f e ot 2 (CSH FURBg1 obul i n

| i ght chain mataracbzl B4¢8yi BASIFavKAGH/NEcadiand BEG AT /8egEee3shown in SEQ | D
NO. 5 7 9 3‘9 %§1anjc156C)171 Ti]igu:@n%’ln vgélar?t Sggwed?’l 33 35 37 39
41, 122, 123, 1 7 201, 163, 209 or Anot her enbodi nent of
the invent | oﬁ“F%r“?dﬁé"sﬁt béaftnE GrpR i @ienﬁ‘l%%Bﬁyﬁt%ltéﬁtqr@ét%ﬁ‘bodl ng a

pol ypepti de eergud.singL ai tmannaegtobul bouheavynohabvovdawivogridie am no aci d
sequence, 5sho in 0 131 2 133 134 135, 160, 204,
206, 208 %226 mbté S§O“%€89hﬁgreﬁlg%%g7l BB Ffl%ggll “hATH havi ng the

am no aci d seéguemndeastowd tie SEQ 1@\7[510&931%6 15635:1@5@" R4B8Bal203, 205, 207,

165 or 167. Sugh ihastqcel ltﬁer@xtpge eu‘ﬁﬁéé’@tﬂeglﬁ:@és §er@%%§éiﬁ| cells, plant
cells or 20archeal cells. Exenplary eukaryotic cel %P?e of rramml i an,

i nsect, avi afPBr>Gh ﬁ%rthﬁnFﬁ‘ﬁ? SGFF ISt Ff%ﬁfeeﬁﬁéry CECELFS i ncl ude
immortalizedaced Ishlowa@Sthsluchesaﬁuhymz%don%8ormewel opBs,cekbBs) imzes, such as
5P2/ 0 (Aggri T Lu ction. ( na V. L-1581),
NSO 25( iy opaay Oo! BotT oo Br* CaIT Gl taron( B S Sa T 2burs” Wi tshi e
UK, ECACC Noan@5HBO503)ntrFO{EATCC TR <R EUGE - anHlJAQGSIIBﬂ(UA‘-I-'@CV@RL 1580)

nurine cell lpesr e@pmwlwxhewegyﬁar@@ag&e&lesw% hﬁb Li25@6@(ATTC
CRL-TIB-196). O her _useful cell lines include those deriv from Chi nese

Hamst er Ovar y - 38{°CH®) SE&F %%‘H@ﬁ 2 1ERPO KISV {0285 B A8 ?%V and

Wal kersvi |l | e15RD) , bCkﬂMKhn@Am@@8GRu>8§)e@rsD@@ﬁmposed<xAm0éher enbodi nent
of the '@B’G”EFP&eﬁe a,#met,hod ﬁlfRﬁmkfh%gegﬂo%@t EDOgy, T eackl v, W th TLR3
conprising culturing a host ce I nvention and recovering the

anti body 35 produced by the host cell. Methods of making anti bodi es and
purifying themare well known in the art. Anot her enbodi ment of the
invention is a hybridonma cell line that produces an anti body of the

i nvention. Another enbodi nent of the invention is an isolated anti body or
fragment thereof that is reactive mnth TLRB 5 wherein the antibody binds
at | east one TLR3 amno acid



resi due selected froma group consisting of (a) residues K467, R488, or
R489 of SEQ ID NGO 2; (b)residue K467 of SEQ ID NGO 2; (c) residue R489 of
SEQ | D NAwo2p1ad)47wesi dues K467 and R489 of SEQ | D NO PCTArsdoopms28nesi dues
K467, R488, and 10R489 of SEQ ID NO 2. The isolated anti body may further
bi nd at | east one TLR3 am no acid residue selected fromthe residues Y465,
Y468, N517, D536, B38, H539, N541, E570 or K619 of SEQ ID NO 2. Anot her
\%rbodi men:1 offeghﬁleisny?ﬁ,i @m61',slyi45@J ated, aiéﬂ??i9b0ﬁb’l715D93;i6,f @agsg,ent tlhereOL,
erein the i i at on TL am no acid residue selecte
froma gr oupggg%s%g%{ilhg&gﬁ’ra&di %giés D116 or K145 of SEQ ID NO. 2.
Several well knowd/ImBkhbdwleogtediesan e &nployedndo det ermvcagutdse bi ndi ng
epi tope of the.antibodigs ofc the:2Qinyenti.en:; For,examplie., when the
structures of both indi'vidual conponents are known, in silico
pr ot ei n- pr ot ENAE FEERF HFCBASHEVEAY r iFedvbutett 611 dent P¥§"Conpati bl e sites of
i nteraction. Hyelt:0gebs deuter i, (BHE); exehangeicamsibengastired out with the
antigen and gntifody, complex, (0, mp, 25, 1eglons. on the.antigen that may be
bound by the "antibody. 'Ségnent "and poi nt nut'agenesi s 0 he"ant i gen can be
used to | ocaffeRamiCho (agirdss¢hportaft? fotlantibodyebirhtilngisFeo | ar ge
proteins suchnas, tkiR3:q)PQLBt; fRibagenesi 8 JRRRLAGJ $a84Mbifi £d when the
binding site is first localized to a_30region on the protein, such as by
docki ng, 1%egﬁ@ﬁtprﬁﬁﬁ’éﬁﬁé‘ﬁéﬁjstlﬁ}esl—l}fﬁué%élﬁ%rf@e?le“e“um RO ARt dSPect of the
i nvention isaanreisahatadeantddoody ofonkr agmentietdernesd meactiveawi th TLR3
that compet es,far. JLES binding W0 a.Mongekonal.Anki bady, mherein the
nonocl onal 3 nt'i body conpri ses e anmi no acid sequences of certain heavy
chai n conpl etrept arish§d detér avusiong YeEgeons TheDRs)k-excangrd BLR3 £RR ami no
aci d sequencegso@finCeEL aliRtkh FonChal RoCERS aha ZoNnd:3:idhhesanmino acid
sequences_of certain heav;i(Echai n variabl e re?i ons V%—!)/ or the amno acid
L)

sequencefgf EEY Y™ FYIELEHE ATOHIG 451 88F &§Forys- ¢ PERATI%ary monocl onal
anti bodi es 5dofedteni mentborsrareasrivissol ateda antfiebetye conprdlsi ng a heavy
chain vari ablecs eghop.fiavi pd. an.amifla achd Sequence. showd, | 860, 1 D NO 216
and a light chain variable region amno acid sequence shown I'n Q I D NO
41, and an af?i BodyreBiprrsthgray ey edrbivacvar ithbl @2 reghlorrRaving an
amno acid saq@edafe@ &Qﬁﬁ@v\@nd;]rMSE@ LR NQ 244 antea hd ght chain variable
regi on agjno aci d sequence own in SEQ 1D NO  211. . Conpetition
between BY ndFAEH ST Hs AR e, ASEAYEATH PO B ST bl = Rnown et hods.
For exanpl e, ihisdiedgtofoeVBI> Bulsfbe T aganNHS-Llesperteckadelred anthabody to TLR3
in the 15 pregence of.an;unkapleled antibody ganle.assessed by ELISA
Exenpl ary antibodies of the invention are mAb 12, mAb 15 and mAb c1811 (see
Tabl e 3a). PrefousFy ' de'sErP bedPant i APPR3 %4t PhddiceB ¢FO68°AHG Pt s
derivatives @dgsas icbesbdcntPELBYbles Novap6/ 060%2k3A)ge TLR3. 7

(eBi osci gpnces, cat no 14-9 20 Enex | MG 315A (I ngenex L MG 315A;
gener at e%gaggléﬁts rtbﬁgﬁ%nn “fL ar%gﬁgoyaé"#gg am naor%é*.%a%“ 55- E;g?ure k!

VLNL THNQLRRL PAAN)tPd oS Frtene onp T8 3 witchinBi i rgrtionTERS=AtehbmiBs 12, 15 or
c1811 as showBeyd) iEXa8RIL£3r clarity. ThéANQLRERsASReCtnOh bhe d nvention is
an isolated antibody 25reactive with TLR3, wherein the anti body has at

| east one of SEREF6FI BWithG Propert] e8Pyl ates RGmMEMRSTERB "ol ogi cal
activity in aptidrrected apolydilavCy. NF- kB reporter gene assay >50% at <1

pq/ mL; b. inhibi >60% | L-8. CXCL5/.1 P- 10 .pr.oduct | from

30BEAS- Z%Ocel S s??err&?gt%x éva\ng%% Slgfgbg%glﬁﬁ%b% e)?(‘l;?p&?ldgt yeﬁi“ﬁggf g/ nl; c.

i nhi bits >50% Y¥KYLRL G0k« ERTEISF FIRDYYspr U et L f2r o BEAS 2B:celdss

stinul ated Wrth EOOnOY B RAM(bn Grrat w0 pArpihAtiy 30derihybits >50% of

| L-6 production fromNHBE cells stimulated with 62.5 ng/m poly(l:C at <5
pig/nl: e. PARTBI% §° 8% o 9 -L- BY priddictien Friom CéP13 stimul at ed
with 62.5 ngithegpohyfpinG) attrhl hni g/suk]l§ .cannbi bictfsne20%cbf

pol y(I: in ed |LFN-y.. 1]1-6 - d i b ls at <1

' ig/m %%g Qg% I eistgk%?fﬁolrcr%ﬁ 3%%51%%@8% gg% crg ta%:{%%?{yt%c@n an in vitro
NF- kB report éRtHee assayow thewPTso <16 extegpife cGFTeP PARRATHIY $heynonol ogus
TLR3 biological activity in an in vitro | SRE reporter gene assay with | C50
<5 1Jg/nm.
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10 Met hods of Treat nent TLR3 antagoni sts of the invention, for
exanpl e TLR3 anti body antagoni sts, can be used to nodul ate the i nmune
system WiDI2e1m51470i shi ng to be bound by any parti cul ar PCnasego9/0613e3

ant agoni sts of the invention may nodul ate the 15 i mmune system by
preventing or reducing ligand binding to TLR3, dinerization of TLR3, TLR3
internalization or TLR3 trafficking. The nethods of the invention may be
ufsed tﬁ treat{/arb@h%ﬁ%é apat et i bedongbngd giasy a@tbé&&jofnif‘i@édﬂdén Exanpl e;
of such ani include ma ents 0gs, cats an
farntanlnalg%LﬁbrhgxﬁﬁﬁPﬁe C”mah?lhéﬁfﬁgﬁhﬁsthga'hvgthSht%fE Tuseful in
ant agoni zi ngmibR3. achMﬂbyndnnaEheehmeaLMEﬂmeoiuwntlamnmtBQni i nfl anmat ory

and met abol i ¢ diseases;ahd.arg a3k squseful ibBathe RESRALALI pir-Of a
medi canment for such treatnment wherein the nedicanent is 25 prepared for

adni ni st rati 6A°1 n "GosHYe< 8T iRéd e éf nwas found todapehosPF§d 9onfl ammat ory
condi tions, baﬁ@nﬁbopraﬁsecéﬁ&@gl@@n@kta@haF@@umhnmhenﬂedka&ﬁﬁtlnflannatory
di sorders that WQ%_b§($ge%en£%g or %;§§(3 bbxwadnl ggératlon .of the TLR3
anti body ant agonists o e T VeRt T on i he ?%ose rediat 2 36

cyt oki nes or cheﬂﬁ%lmééZEﬁWQthvgbﬂGOﬁuﬁppen@ﬁmhp@huﬂéyu@mwuhélHy>or
partially frem atdriyatiRNngfsHeR3: oheStonald: NG thoaugh dhherddR3 pat hway.
Exanpl es_ of such i nfl ammat ory condi tions incl ude se95|s associ at ed

condi ti oS, i‘Aftamratory FheweNadi s€dds, SHut ¢ hun8  disSraery, infl anmat ory

di sorders 35and61m@e@tMGMuaﬁseﬁlatedJcenmlmhems2sht T&sal’sos t hought t hat
cancers, car ascul nd li.c,CO n ur g nd fibrotic
condi ti ons cghez SLre%teﬁ{ied %Eegggaf% Qgggh?n??trgtlgkgo l%hg JTLR3

ant i body antégdﬁt§P§n@ﬂxth@yuﬁvéh@ﬂéh‘th%ﬁhﬁnﬁhﬂﬁohehnv@dft®@t a tissue or

be system c. nExemp awnp@eft@@\t@@ntitsswgﬁaaép@tgh@ d-@8pé rakery tract, lung,
5t he gasi ointestinal tract, small _intestine, Pr ge intestine, colon

rectum e CardiSvistulrart %V§t8ﬁ$ﬂt§Pa?%€ftF§%dﬁftBTdBﬁﬁﬁessels j oint,
bone and synQVﬁabrtl§suept¢aJUnbwqeblepmmhehdunumenduuhebdunt hepatic or
adi pose tissye. Exenplary systemic inflammatory conditions are cytokine
storm 10 or ﬁy rcy t okl nem a, system c inflammtory response syndrone
(SIRS), graft versus host disease (GvHD), acute respiratory distress
syndronme (ARDS), severe acute respiratory distress syndronme (SARS),
catastrophi ¢ anti-phospholipid syndrone, severe viral infections,

i nfl uenza, pneunonia, shock, or 15sepsis. Inflammation is a protective
response by an organismto fend off an invading agent. Inflammation is a
cascadi ng event that involves many cellular and hunoral nediators. On one
hand, suppression of inflanmmatory responses can | eave a 20host

i munoconprom sed; hovewer, if |eft unchecked, inflanmmtion can lead to
serious conplications including chronic inflanmmtory di seases (e.g. asthnma,
psoriasis, arthritis, rheumatoid arthritis, nultiple sclerosis,

i nfl ammat ory bowel disease and the like), septic shock and 25 nultiple
organ failure. Inportantly, these diverse di sease states share conmon

i nfl ammat ory medi ators, such as cytoki nes, chenokines, inflammtory cells
and other nedi ators secreted by these cells. TLR3 activation by its |igands
poly(l:C), dsRNA or 30 endogenous nRNA | eads to activation of signaling
pat hways resulting in synthesis and secretion of pro-inflammtory

cyt oki nes, activation and recruitnment of inflammtory cells, such as

macr ophages, granul ocytes, neutrophils and eosinophils, cell death, and

ti ssue destruction. TLR3 35i nduces secretion of IL-6, IL-8, IL-12, TNF-a,
M P-1, CXCL5/1P-10 and RANTES, and ot her pro-inflamuatory cytokines and
chenokines inplicated in imune cell recruitnment and activation, thus
contributing to tissue destruction in autoi mune and other inflammtory

di seases. TLR3 ligand endogenous nRNA is rel eased fromnecrotic cells
during 5 inflammtion, and may result in a positive feedback |oop to
activate TLR3 and perpetuate inflanmation and further tissue damage. TLR3
ant agoni sts, such as TLR3 anti body antagoni sts, may nornalize cytokine
secretion, reduce recruitnment of inflammtory cells, and reduce tissue
damage and cell death. 10Therefore, TLR3 antagoni sts have therapeutic
potential to treat inflammtion and a spectrum of inflammtory conditions.
One exanple of an inflammatory condition is sepsis-associated condition
that may include systemc inflannatory6§esponse syndronme (SIRS), septic
shock or nultiple organ 15dysfunction syndrone (MODS). dsRNA rel eased by
viral, bacterial, fungal, or parasitic infection and by necrotic cells can
contribute to the onset of sepsis. Wiile not wishing to be bound by an
partlcular theory, it is believed that treatnent with TLR3 antagoni sts can



20 therapeutic benefit by extending survival tines in patients suffering
from sepsi s-associated i nflammatory conditions or prevent a |ocal

i nfl ammatwoygosvesnt7o(e. g., in the lung) from spreadi ng t@Chaseme/ 06283y st em c
condition, by potentiating innate antimcrobial activity, by denonstrating
synergistic 25 activity when conbined with antim crobial agents, by
mnimzing the |ocal inflamatory state contributing to the pathol ogy, or
any conbi nation of the foregoing. Such intervention may be sufficient to
permt additional trea msnt (e.g., treatnment of underlying infection or

reduction of 300y?%ki< °1 evel S) necessary to ensure patient survival.
Sepsis can be nodel ed\,%mg1 ani el s, such |as |m ce,,. Ry the adninstration of
D gal act osam ne and po } g, I'M°stich nog is a

hepat ot oxi n whi cH*flyrici%Pons as a sepsi 5 seHSIBESRr anld polw(1:C) is a

sepsi s-induci ng nB$4ecul e 35 that # mcyg d§RWR and actf vates TLR3. TLR3

ant agoni st treat nereee may 1 ncfease~ani ngl gumeoa val ratles 1 na nuiji ne  nodel
of sepsis, and thugedLR3 ant agoni s s nmay B@asaaser ul 1 n| t he ,Jreat nrent of
sepsis. @Gastroint egsg,& mat 1 nf {ammagion s ijgfigammation of a, mucogal | ayer of
t he gastrointesti REBVE t dbL T enconpasses,; '
i nflammat ory con h%%é,..o Actte—+rfarm t'""'(MeéES geter erized by a
short tine of onse % Aet —Chroni c
inflammation is gﬁ%’%al |y charactérized. by Q1§7AP elatively | diAger period of
onset and infiltr¥¥n or influx of 10 |moddf¥#cl ear celis. MWicosal |ayer may
be mucosa of the Bl (incl uding+the gnal |l _intestine and |arge intestine),

rectum stomach (|g264ric) |ihing, +or orlal cavity. Exenplary chronic

gastrointestinal [psBhammatory conditions are inflammatory bowel disease
(I1BD), colitis indsseed by enyironpental|l insults 15(e.g., gastrointestinal

i nfl ammmati on (e.gH539@0||t|S) causgp by |or “associated with (e.g., as a side
effect) a therapegfx TETI TETT, ST Tas adm ni-st ratlon """ of ~chenot herapy,

and |n'F| frafi+nn or ir LR n'F
T AT T A~ A Nl I

radi ati on therapyEsﬂéd the— kc),++. rf-egtions colitis; ischemiccolitis,
col | agenous or | ygp Kéﬂ oeyte—epHt+S; necrr—ort;i~rzri~—ng~—~20enrtrr;errocolrrrirrrtrrirrsrr,g col i ti s in
condi ti ons such &hronic gtanul Bmat oys.-di-sease--or--cel-i-ac--di-sease, food

allergies, gastriffi® infect{ous tastriltis or enterocolitis (e.g.
Hel i cobact er pyl of#S7¥ Y8t ed| chroni ¢ adtive gastritis) and other forms of
gastroi nt estinal |RBREHIEET on caused byl an 25i nf ecti ous agent.

| nf | ammat ory bowel47eli/rieeiaer4é | BD) +4+hcl udes a group of chronic inflammtory
di sorders of generally unknown etiology, e.g., ulcerative colitis (UC) and
Crohn's disease (CD). Cinical and experinental evidence suggest that the
30 pat hogﬁnem s of IBDis nultifactori aI | nvgl ving susceptibility genes and

envi ronnental factors. In inflanmmator di esase, the tissue danage

results froman i né&@r%ién{ g 9£ra%@98;§'1§1t Sthd n&uér%%i’oé‘c%%ﬁ‘gdag“ gens of
the gut nicroflor wi%m I

di seases exist. SeweIcoHEreH@sppstnamndelyroused awdetsdare g9nerate

2,4,6-trini t'é@@ﬁd'@ﬁ@u{/iﬁ%in@sa@ﬂt@/ ethanekq (tBR): stapduced ol tis nodel or
the oxazal one . nodel f@ nduce chronic rmatl on and. ul ceratl on in

t he col on (NSEJ%%%“%?US errothit éanallﬁé?\?mﬁlﬁ)?u%b Pge81-%2 VD006 Anot her
nodel useée dexmrrarzesmnhaltoeesnmtum (DSS), which induces an acute 5 colitis
mani fested by bl opdy ;dE@g rvp;\%aselV&'thth 0S§4: RRQELENI BY of,:the. col on and
mucosal ul ceration with neutrophil 1nfi Jfration. DSS-induced colitis is
char act er i zed™RiS196P 6% fal Py bPerRfinet PatdtdA"dfPIeRE FatfaPo?Py cells into the
| ami na propr b@meﬂMcﬁBl|%§Ehoﬁ}§bnh¥@ﬁﬁcﬂ|u@§l asont0focali o6$ Wred@m%d and

epi thel i al gg on \;Pf—%%%geleq%légogf e {%Eﬁig éég%%%l g/l ¢ ob| er%gy Revi ews

15: 79-94, 20 Ano her P nvol™ ves tive trans f naive
CD45RBhI gh CDH o ‘célLbs tegpRAGVery BGIDent Cenefinvithi shaddebn donor naive T

cells attack the ireci &{e%nhsgr'# B%@élﬁ's%gr%gson' endowele s oLpfiapmation and
synpt ons si mlar to human infl anmmat o% bowel di seases I% ead and Pow i e,

Curr. ProtocSSEHTRs! T9chaptet vise ifirtaa’s 218, %Ofi*cog)ler?é & ni stration of
ant agoni st s abotiwe rpreseahdi yents@rtinemny ohe tthesevimdel s can be used to
eval uate the potential efficacy of those antagonists to 20aneliorate
synptons and alter the course of diseases associated with inflammation in
the gut, such as inflammatory bowel disease. Several treatnment options for
| BD are avail able, for exanple anti-TNF-a anti body therapi es have been used
for a decade to treat Crohn's disease ?Y/an Assche



25et al., Eur. J. Pharmacol. Epub Cct 2009). However, a significant
percentage of patients are refractory to the current treatnents (Hanauer et
al ., Lancw0 28B820514641- 1549, 2002; Hanauer et al., Gastro@orarsetny2813

130: 323-333, 2006), and thus new therapies targeting refractory patient
30popul ati ons are needed. Another exanple of an inflamuatory condition is
an inflammtory pul nonary condition. Exenplary inflammuatory pul nonary

condi tions i acktdentaf eclromdnrdeced pulsmnany «onditd oms vmcnudi ng t hose

associated with viral, bacterjal, 35fungal, parasite or_prian_infections;
T er gan- | ndGRETE 501 Hndry LOMa U7 oRS: TBalIPARR=H ratedd pul Toar y
conditions gaeh aslasbest 0sits, (¥i) G308 Sy316r der yBEVosiTse gastric

aspi ration-i nduced ;pyl monagy. ¢ardl 1 Q0s, . AYRE, Ly Sk eguhat L on,. ;i nfl ammat ory
conditions with genetic predisposition such as as cystic fibrosis, and
physi cal B tFaf PFﬁdﬁ%égeﬁﬁﬁhﬁﬁ5W% EBAMTESI6HSS RGeRCEs vertib®at or injury.
These i nf | anpateimy eendintkonscaksoedaeh toe wast hymeceaphysena, bronchitis,
chronic obst%Hcgk%%iguln%ngé¥19g§et%§C£C§§£p tEQEEQEQQ kgé hi sti ocyt osi s,

| ymphangi onyonat osi s, > acute 1 uhg i njury’ acute resprratory distress
syndrone, 10ehtBmidy [(tatg Edimelase)  brodrehiopulsroray edysypleast zingomuni t y-
acqui red pneusPi.as HOsOGABEh@lripREUNERI A, sentdlatoky -cA38pciat ed
pneunoni a, sepsis, viral pneunonia, |Influenza infection, parainfluenza

i nfection® rotaRhrTGEYi it E6Fi GIFe ATNEN PRt Apdeuntvier 637w 8% i'6noe
respiratory syogt ical asdomusddes af ecidhemy ardgas peragthiis saeh atsher fungal

| nfecti ons. ~Exempl @1 ysdnfecti onzassocial od: LT Lammlor y Jiseases may

i nclude viral or bacterial pneundni a, Inclu I'ng severe pneunonia, cystic
fibrosis, brohtut §, Bdiondays exacervat Fonscanti wdut ehdesgi rat ory di stress
syndrone (ARBS)no:uehe 20i0f et 20D-asSegi atedecondi hi,@ApnBBYC | Nvol ve

mul tiple gnfectjons such as a primary viral infection and a secondary

bact eri al °i nFBELISGAS™® "0 ka1 °8h T Padtit of §° ' di%¢Ease of the 1ung
that is charaet@mozedy hysainavay Bypempesponspyeness (£ AlHR:)1y 25

br onchoconst L, Cl400... MIPEZL L\ BOSI NAPBLLL 6207 allgUbY ORALLT Codt] ammat i on,
mucus hypersecretion, subepithelial fibrosis, and elevated IgE | evel s.

Pati ents wi t H3astWnaf ekpéri enteVE elvdeaEper irt6As%UC-a Wot SEANAG Of synpt ons,
nost commonl i duenatieo 14 eoby alnd Bhecthonsawf nthe ikespig-at oiyort kagt (e. g.
30rhinov%gus, influen;g)virus, Ebennphigus influ nng %%p.%. Ast hmat i ¢
attacks tan B&'t¥i%ger €4 By LV BRMEART & "% Act B S( £9%."8staritds, insects,
ani mal s (e. gcalodessddogsyisaibivt Snspeicced imafgpolhanst ers, gui nea pigs and
birds), fungig..ai B%Aluyo@git.s €8r%a Lobagco;smmke)y iJd itan,gases, funes,
35vapors, aerosols; chemcals, pollen, exercise, or cold air. Apart from
ast hma, sevelFars ChPBRISS PHf fatfal Bty cdi Seakes P&t Péetiitg e hE" S ung are
characteri zed:bys,nevbsophinh 1 indhttrat hompiost hegaieswayss, ptesarexanpl e
chronic structive pul ary di sease D), bacterial pneunonia and
cystic f?gro§Ps %Tﬁndelﬂgﬁnﬁ%?,w%ﬁ?.m %ﬁ?%ﬁhf.ef%?%%ﬁgggfﬁcﬁﬁﬁﬁ; 5Rahman
et al., Cdinentovimglrall 5a268n2¢60r 2005) ,fuvandhdhseases wudclhsas COPD
allergic rhinitis, and cy tic.%%groséf ar c@aracterLged bd_airmay

hyper r esponsi?BRE3EST Fhy  aTd 1 6F Byt he AR €1 > Resp? rota9% Y care Med.

163: 822- 823, c2001)g Catnminfuysusetn@muiadk modebs forxmstiem and ai rway 10

i nfl ammati on anlqu t he oval bum n cpallen e nodel and nethaiholine

sensi tizati of-hbdETS (HESKEFSet &t T, B Y Phar Macot©9205°401- 412, 1995).
I nhi bi ti en othayyekinenand pchenaks feopraduc biebct s @mneiddaneed shuman
bronchial epithelial cells, bronchjal fibroblasts or, airway snooth nuscle
celI's 15 canfalsé"be WEPTES PR/ VvitT & Iiddel 7 THe Qi i &Fi Oh of

ant agoni sts gfitthei presentitayents on fix anyratatbese smdelisgean be used to
eval uate the use of those antagonists to anmeliorate synptons and alter the

course of asfhtm, HP% WP STHPPENEET R COPBafrd Phet 19 K& 268 her

i nf | ammat or y neendi ¢t @ns-'andcpennhepad i @ . Wrhehophyihes prievested or treated
by the nethods of the invention are those caused by autoi mune di seases.

These condi t "6RS ARANFETROPArh s Had Wdd maPei pMe &1wrideids, systenic

| upus eryt hemat ous, and neurodegenerative and central nervous 25system
(CNS) disorders including Al zheiner's di sease, Parkinson's disease,

Hunti ngton's di sease, bipolar disorder and Anyotrophic Lateral Sclerosis
(ALS), liver diseases including prinarg biliary cirrhosis, primry

scl erosing cholangitis, non-al coholic %tty l'iver



30di sease/ st eat ohepatitis, fibrosis, hepatitis Cvirus (HCV) and hepatitis
B virus (HBV), diabetes and insulin resistance, cardiovascul ar disorders

i ncl udi ngvatzhmvisseber osi s, cerebral henorrhage, stroke aodi/usp@oasisiil
infarction, arthritis, rheumatoid arthritis, psoriatic arthritis and
juvenile 35rheumatoid arthritis (JRA), osteoporosis, osteoarthritis,
pancreatitis, fibrosis, encephalitis, psoriasis, Gant cell arteritis,

ankyl osi ng spapdebytds . vaautai-anidaee hepald Wrss hyman- iaunodeaf i ci ency virus
(HV), inflammatory skin conditions, transplant, cancer, allergies,

endocri ne di $é85e3% Wou® répaiP, N%ﬁhe@”ﬁdﬁﬁlﬁﬁﬁﬁe WSGHdEr s, airway 5

hyper r esponsi ¥gness &PQJQ%E|aanE@§vaﬂwﬁh%0@nHE@u§ieﬂakﬁﬁﬁ%bbeys or

di sorders. Arthritis, including osteoarthritis, rheumatoid
arthritis, abAritilt|Giairs §§ram$%s%§hVQﬂanﬁnPGﬁy?n%&ﬂﬁqqﬁ§ |i ke, are common
i nf| anmat ory ygonditd ons Jwhieh:worksh benef it»10f fom g he dhekagedbic use of
anti-inflammatory proteins, such as the antagoni sts of the present

i nvention. F@?néﬁﬁﬁﬁWéCﬁ?ﬁ@@ﬁaﬁéFHa%F{hrlt|s (RA) is a system c disease
that affects the entire body and is one of the nost conmon forns of
arthritis. Since rheumatoid arthritis results in tissue 15 damage, TLR3

| i gands coulaﬁBﬁiéiesent at the site of the inflammation. Activation of
TLR3 signaling may perpetuate inflammati on and further tissue damage in the
i nfl amed j oi pt——Several—antal—rodets—for—rheuvmatotd—arthr+ti+s—are—+knpown in
the art. For|exanple, in the collagen-induge@énarthritis 20(Cl A) nodel, mce
devel op chropic inflTfamatjory afthritis[that[closély résenDI WAL =T}
rheunmat oi d af tardte ios|. HORRIIND 1O HaRR° g1sPT “Phe | TIORB | akt agohY st sy@f |tdhe present

invention to the C!' nd mc cah hn Headltn aval Uate +h Hea Cf these

LR >A~ 8] o T Ot U oy oty T oo T

ant agoni sts to dnelilor'ate s@%ptdﬁs dffd| alfef TRelcdlr $e?6f | 280 seibed.
D abetes nel |itws, di abetles’4reféers 00| aldi setSe| proces®4der ged fid®om
mul tiple caupat hevpe flactoris and charaect erized by 1yperq| y6 el a31(leIR@|th et
al ., (eds.), [Dagetes MetTLIs, 4T POgTEOL L= Raygm Pyptisters,  Shitaget phi a,

Pa. US A 1 aqR/) 30land a|| | Fe,f erefces citad t hn ein Uncomt rnl e

uvvl, oot A A B AR T TGOt

hyper gl ycem a_i & ‘assioctiat led" i | H*i hdPensél nd®p eftht Ur & mpr £41 it Pdie to
an increased|ri$® for mcrovascutar engd macrovascukar |dideases, |imel udi ng
nephr opat hy, [ newsopalt hys [ etd npopat hyio 1yper1ens|)n41cerebrovascula% di sease
and cor Onarymbﬁz THgT -,'f%l e, pontTot ol giugpse ‘159”‘ PoStasis is
acriticallyH roach—for the treatnen 3 diabetes—1Undes | yi ng
defects | ead to' cllas8iff catilpr*of & hb&Peb it fZio 4] o 8?01p§$ ype
diabetesl§insulﬁw dependent 1&di pbet esioarel 1Pt s3] DDV, |wWiech 2P0 sesswhen
patients [ack 1 nsulin-producing beta-cells 1 n their pancreatic glands, and
S5type 2 diabetes (non-insulin dependent diabetes nellitus, NIDDVM, which
occurs in patients with an inpaired beta-cell insulin secretion and/or
resistance to insulin action. Type 2 diabetes is characterized by
insulin resistance acconpani ed by rel ative, rather than absolute, insulin
10deficiency. In insulin resistant individuals, the body secretes
abnormal Iy high amounts of insulin to conpensate for this defect. Wen

i nadequate anmounts of insulin are present to conpensate for insulin

resi stance and adequately control glucose, a state of inpaired glucose

tol erance devel ops. In 15a significant nunber of individuals, insulin
secretion declines further and the plasma glucose level rises, resulting in
the clinical state of diabetes. Adipocityassociated inflammati on has been
stronly inplicated in the devel opnment of insulin resistance, type 2

di abetes, 20dysli pidem a and cardi ovascul ar di sease. (bese adi pose recruits
and retains nmacrophages and can produce excessive pro-inflamratory
cytokines including TNF-a and IL-6, free fatty acids and adi poki nes, which
can interfere with insulin signaling and induce insulin resistance. TLR3
activation on 25 nmacrophages may contribute to the pro-inflamatory status
of the adi pose. Several aninal nopdes of insulin resistance are known. For
exanple, in a diet-induced obesity nodel (DI O animls devel op
hyper gl ycem a and insulin resistance acconpani ed by wei ght gain.

Adm ni stration of TLR3 30 antagonists of the present invention to the D O
nodel can be used to evaluate the use of the antagonists to aneliorate
conplications associated with type 2 diabetes and alter the course of the
di sease. Exenpl ary cancers6%ay i nclude at | east one malignant




35di sease in a cell, tissue, organ, animal or patient, including, but not
limted to | eukem a, acute | eukem a, acute |ynphoblastic |eukem a (ALL),
B-cel | orw®-208/d51450L, acute nyel oid | eukem a (AM.), chr @eoiraSeg0ei06sys i c

| eukemia (CM.), chronic |ynphocytic |eukema (CLL), hairy cell |eukem a,
nyel odypl astic syndrone (MDS), a |ynphoma, Hodgkin's disease, 5 a malignant
Iynphona, non- Hodgki n's | ynphoma, Burkitt's |ynphoma, multiple nyel oma,
Kaposi's sarcon, saoliagest ahpeariinonss-spancrigat s céaaclhmmabyrenal cel |

carci nom, breast cancer, na aryn I
hlst:ocyt05|g %%ﬁgﬁggﬁﬁﬁg¥lg §yﬁﬂ¥%%§/%§ %RﬁgﬂgeﬁFaggﬁhﬁg ]6ﬁancy, solid

10t unors, adé&nbcafci hones fosyldppkidlacebbric@aletnomdsossiancems, nal i gnant
mel anoma, pagticulacl y. netastati g el.aporm., .beomnghons, 0Bt aglati c di sease,
cancer re|ated bone resorption and cancer related bone pain. Exenplary

car di ovascul 4t 1HicseaBELRaGS iFEFuRe WBERT ditovAstuPaF tildedRe in a cel

ti ssue, organauprRtafal onter tpaticant, mmelpﬂhﬁgwa@u&mnﬂ£t&jattmnfbe car di ac
stun syndrong nyoca 9<r1 |ggtrct| COQ&FStIV tegart failure, stroke,

i schemi ¢ stroke, heifor rhage, VterloscP%rOS|s Atherosdi%rosis, restenosis,
di abetic athép@SEﬁeﬁmﬁi@OQOﬁﬂgéasEe ﬁyp@@ﬂ@mé%@hSCaﬁm@mlthﬁypevtension

renovascul ar cByRgRt easi Ofo. SYNGEPes5SHREK . anSy R st Ofndhg £anrdbovascul ar
system heart failure, cor pul nonale, grlnar¥%pulnonary hgperten3|on
i

cardi ac afr hytamisas, I%T%OEFS%FBWV&SS& teveratti di2t 1t t &P~ %t al
f|br|IIat|onoesugmalﬂ&dp@étéampatexysnahyxep@smmﬁepim&;@aasgmdrone,
car di opul non i_nf resp nse chaotic or nultifocal atria
tachycardi a, q&%ﬁ% 93%2%?%85?2E£$t%Y1§éar speci fic arrhythm as,
ventricular fibrillation, H's bundle arrhythnias, atrioventricul ar bl ock,
bundl e branch bl ock, 30 nyocardial i schem c disorders, coronary artery

di sease, gnglna ectoris, nyocardial infarction, cardionyopathy, dilated
congestl 05?%} opathy, restrictive cardi onyopat hy, val vul ar heart

di seases, endocarditis, pericardial disease, cardiac tunors, aordic and
peripheral 35aneurysns, aortic dissection, inflammation of the aorta,
occul si on of [T g [abdom nal _aorta and its branches, Ppeni.necal,, | vaseslar

di sorders, opcul §I'VE art &fTal di sorders, peripheral atfter gseldef Qi i
di sease, thrpnboar gFlsogl s photteranssccfoumeticonal periphgrad |arterial
di sorders, Raynaud' s

he homrenensanecdhs@as@sscacr ocyandsi:s,| eryfhronellal gi a,
venous 5di sefases, venousAgQ&Q@naﬁﬁamevar|cose veins, arfLeriovepous fistul a,
| ynpheder ma, |'1 peﬂé“?ﬂa, U ST 08308l BRec & RRESIHS oM T Y, “Popt "Puny
syndronme andfrsctienmia-T1 E%gAGéTHquC&HTTéCId& ury- :xenp ary [meur progice
di seases [y | i lude e Ul QL OgE LLACRSE LI ARl T TTysyey orgpn-vanimal or
patient, 10i petudirg—bu Ho—redrodegenrerativrg—cH-Seases;
nul tiple sclaa05|®AmmmgrA@@mmﬁm“ﬁﬁmﬁG ALDS denentia dofbllexs: fempel ijnating
di seases, sugh_as nnlfinCﬁ”%%ﬁ?%ﬁ@ﬁ@“ﬁ%ﬂ”%ﬁﬁPE“WW%W%@nr%n myel | tis;
extrapyram dals arE&Rps%segp ST HCEEY BT SRR | esi ons™ofl the| s
corticospi nal_systefy" di SEATHEFTAGTCTHEM S FaTalrc"gFargci|a'*on cer ebel | arn
di sorders; hggerkmnetic reEmetCTUPSordersacygemas  Hunt isngt gn' 5 Chor ea and
senile choreh; diffye*Rtedecmovenentcadicsordarseesuch asst Hose | nduced by
drugs whi ch olock CNS dopamcaesdceceptocsiechiypaldsnet | ¢ [mevenent | di sorders,
such as Par k|'Hson“s "8 e RSRs~dr0@r L5620 upr@nucl ed Ral|sy? st Fiitt ural

| esi ons of tne carebel T UtcshiReceE8bel ar degenerati ¢gng, |such|as spi|nal

ataxia, Friedrei ¢i"S" at axl & L8T BT bt L SRl HETeTerAY i Ofis| mif tijpl e

Systens degefrerations { MRt Rleah I BB, ST~ aggr . and

Machado- Josept?) ; Ssh e Ldi-seage,—qbeta ig@@rctenia,
/56 S/Q67H/E99Q GTA-CCCTG?TACA%TGG(}FGGCG?AGTAGTAC*_ATGGCG
at axi a, telaﬁﬂ'ﬂf m-techoneh systemlarsorder

denyellnatlnd”?ﬁ?@wﬂf?%?ﬂ@?%““%d@ﬁ“é?gWﬁﬁfﬁﬁW@“?%ler05|s acute transverse
nyelitis; and disorders of the notor unit such as neurogenic nuscul ar
atrophies (anterior horn cell degeneration such as 30anyotrophic | at er al
sclerosis, infant n cul a Y, 2nd, Je s nmuscul ar
atrophy); Al zheine b§? ﬁ%gﬁﬁggy W Ee g?éﬁ%glnicma i ffuse Lewy
body dlségsecagbﬁﬁﬂé E%hﬁMF?%ﬁdMlﬁ@%vlde¥ft?@@ﬂwveFW%cW@l kmrsakoff
syndrone; chronic al coholism Creutzfeldt-Jakob 35di sease; Subacute

scl erosi ng panencephalitis, Hallerrorden- Spatz disease and Denentia

pugi listica.
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Exemplary fibrotic conditions may include |liver fibrosis (including but

not limted to al cohol-induced cirrhosis, viral-induced cirrhosis,

aut oi nmuneoi2ndusedohepatitis); lung fibrosis (includi ngPomtuseaw/obisndted to
scl eroderma, 5idiopathic pulmonary fibrosis); kidney fibrosis (including
but not limted to scleroderma, diabetic nephritis, glomerular nehpritis,

| upus nephritis); dermal fibrosis (including but not limted to

scl er oder ma, whycﬁertteﬁﬁ@ﬁit@lrémfif@l:@rildjaSSﬁé-ifvfeieﬂgthé)lﬂelﬂéﬁendéygﬂl@fi brosis;

neur of i br omat osi & SC)L i ntest |lnal fibr 85' anld fi ltor t| . adhesi ons
resul ting fr8mRtr §real wﬁf%c RGP BT LR 5 et oG L tHETFT Bosi s can be
organ speci f powdi lnoss s Ormsiest eptre Hepbedsirom ThéCorqg&h Specidic fibrosis
can be associated W Lt 3t %@a%?hé?ﬂe ofnd &5@9 1d0r 084S ki ey b brosis,

ki dney fi br05| s, heart 15fibrosis, vascular fibrosis, skin Fibrosi s, eye
fibrosis,°boAgd rieer 6%\??‘?%?65@%“6?1 GhéP $5BPEsi s Th‘?h%oqcﬁﬁﬁrﬁlﬁflom s can be
associ at ed Wubdd aitn teasiscoaﬁp&flmeﬁﬁs)pzatshaubumubm)m@r/ylf| bresys,s drug i nduced
pul nonary fi tBéOSIeSS,uliCi r’rgémsoarrggé dw%%l S Of c ronsll% o} Strro[ljcil ve Qul nonary

di sease. The 201 Ver Tibrosis %an bs aBsociated Wi fh at °Féast '6ne of
cirrhosis, séhisttorasoftiiaspsalor Letol angitis. The cirrhosis can be sel ected

from al coholic ci FENQSE Sma1PQ8Ls NERAL (Hr)S o€ GId LBASIReaPFd MBLYS bidsi ary
cirrhosis, The cholangitis is sclerosing cholangitis, The kidney fibrosis
can be 250 as&8RTHEdPWTN dTHU6t Pt n@ﬁﬂgﬁﬁapﬁyt}%ﬁ aPEkatPéjy variants

gl omer ul oschebergsi sas Thepheare tobmasi sf car bercassdcimatieddws t h nyocar di al
infarction. The vascular fibrosis can be associated with postangi opl asty
arterial restenosis or atherosclerosis. The skin fibrosis can be associ at ed
wi th 30burn &elaty iBagSuinpper of opht s carpdmgurkel Gi-d, o forhaephii egeni ¢
fibrosing deppatopathy.e Fhe Ly8nkikHasi s can be associated with
retro-orﬂstal fibrosis, postcataract surgery or proliferative
vitreoretirnopathy. The bone marrow fibrosis can be associated with

i di opathic nyel ofibrosis or drug 35i nduced nyel ofibrosis.|The ather
fibrosis can CBé'daééﬂ ect ed"f¥8m Peyroni e' s di $848%e, Dupuytret” s donf FAg¢t ure
or dermatonyositis| Tme systemc|fiDrosis can be system [ scl grosis|or
graft versus|Hdst dj sed¥e. Admi ni stration/Pharmaceutical [Coffdosli tiong 5The
"t herapeuti catty effective amount | of the agent effectiveim the treat nent
or preventioffof conth §f*Gns wher e [$ppPressi on of TLR3 act| vy |i s*desirabl e
can be det er mned by standard resgarchtechniques—For—exanpte,thedosage
of the agent|®hat w PN [WBe ef fecti Ve ciqractie treat ment or 1D previenti on of

i nf | ammat or y eenti-tonrstech—as—asthra,—Crohn—sbBrsease—ufcerative—<ol iti s
or rheumat oi gsart hr| tN svsgems be detewrmminedodpycimdm ni st er i ng t1he agent [to
re| evant ani |u! .".”Jd ! creh A tha mAAl o nlnor\rl hod haran addAr

S, SUUTT AT T IIL: LBA A AY2 Ire ] \¥ A3 | PAVAW | LILAYZ2 B2 I T (=4 Aw ]| LI On,
in vitro asspys can| epfdscnatl y be |[\ervpla@yedi siist @arda@diputidn dent |65y1 apt o.mal
dosage ranges—Selectionof a partticular effective dose can be ldetermi ned
(e.g., via cldaical| tvi@RSIHY t hgSEL aRick ey it phecke ¥'based Uponst he

; . d .
consi derati oh—of selkera fm"r ars ¢ mg actores ISit nelude the disdase to be

treated or ppgventedyy t\laﬂesﬁymtomH.uorn.mQJHV@qack.rg,Og;nh@ofp@eau@da ss bodyogass, the
patient's inmune stiatus and other [factors known by the skilled lartisan. The

preci se dose({,0 be enpllayedsi n t he Heormil ation.w || al so depgnd ongt he
route of admnistration, and the gseverity of disease, and| shoulld be deci ded

accordi ng to|,the judgment, of the 25 practitioner and each| patignts
circunstances. Effectiye doses can be extrapolated from dpse-responseg

curves derivgd from | nredrivigsssr  ani fYarieroderin m 3[@%‘%‘% Ln|the
1 = . ackin: surface charge distributl emoval, ol . . D,
met hods of the i nvent | ('S PHETL RYuant Z@T.Sm 3T ey " BE "adi hi st erled Simgly or

in combination with at | east one 300t her nDIecuIe Such addi t i onal

nol ecul es may be ot her TLR3 ant agoni st nol ecul es or nolecules with a

t herapeutic benefit not nediated by TLR3 receptor signaling. Antibiotics,
antivirals, palliatives and ot her conpounds that reduce cytokine |evels or
activity are exanpl es of such additional 35nvol ecul es. The node of
adm ni steation for therapeutic use of the agent of the invention may be any
suitable route that delivers the agent to the host. Pharnaceuti cal
conpositions of these agents are particularly useful for parentera
5administration, e.g., intradermal, intranmuscular, intraperitoneal,

i ntravenous, subcutaneous or intranasal. The agent of the i nventi on
may be prepared as pharmaceuti cal conpaéltlons containing an effective
anount of



the agent as an active ingredient in a pharnmaceutically 10acceptable
carrier. The term"carrier" refers to a diluent, adjuvant, excipient, or
vehi cl e vwohRowhise4rot he active conpound i s adm ni st ered. PEHAls2@hassat eut i cal
vehi cl es can be liquids, such as water and oils, including those of

petrol eum animal, vegetable or synthetic origin, such as 15peanut oil,
soybean oil, mneral oil, sesane oil and the like. For exanple, 0.4% saline
and 0. 3% gl yci ne can be used. TheseEg%hm&iwns are sterile and generally

free of particul ate tte Thyrra sterll b onventional ,
wel | -known sterilizatioSAoee? FlaSierofare GnbiRd. e e 20 corrp05|t|ons

may cont ai n phar naceutecat Iayltawepltadalr@tamwda anylsruvbse anges as required to
appr oxi mat e physi ol ogiGal ncondist L ANS ;sych, ag.pH adiuss ing; and buffering
agents, stabilizing, thickening, lubricating and coloring agents, etc. The
concent r afi o f&tctchaet aﬁ@ﬁ? of %t RER} MERTH IO IR SUERU25PhaE Faceut i cal

formul ati on &agenar ysvunéehymamzed aﬁtrleaai@s@eh@wteabﬁumxemﬁ% usual ly at or
at | east abogt 1%to_as Smgglc as. 1o or, .20% b)érvvaer%tg;l r]C aWIEH be sel ected
primarily baSéd O required 4oss, iU d Vol ures. Vi scosities, Yetc.

accordi ng tofphenOplaﬁtTWI arTYrﬁ)dermgaadnﬂm@trneth@n%e? ot edl ] 3@Thus a

phar maceut i cak s GIRASI L1408, 0f-rdohge 'ﬂ\é@n&ﬁ&%oﬁg cigRt r BUSEHL @lnohBE ection
coul d be repared to contain 1 m sterile buffered water, and between about

1 ng to About HDCifFge 1 d% " abdie 55:hd ™t B Rhottd 30°hP G efore pref erabl v,
about 5 ng t paaboith i 25namyan Démsa id LS eant | Hedysant-agoniist tbé ddee.
35invention. Sim rl romceu | o) it t vention for
i nt ravenous i nf US]IB%CI’] %:é(i)ﬁ f%lt%g 1!}”%;1 e %ug%StgcioTﬁgzl nka 58%3 f&otiﬁ? of sterile
Ri nger's sol gtforioantrdalyéuretbafgon @faéemlmseté‘ﬁg iahdepreeferaldlry 5 ng to

about 25 ng ebn@nrant agorhstrLfichhr irBventd QRer ALl ual JwRt B@dmfaor preparing
par ent ergél y adm ni strabl e conpositions are well known and are descri bed

in more det aff ieweifor Exkafpie 22 BN gt iP5 L Phiar mBE Ut Raf a§(Ellt§nce 15t h
ed., Mack PubhishirngiCompaayyatbagt@mdiPfonsThecantinbody ant agoni sts of t he
i nvent i on can be.d yaphidi zed fioha SLor 806, Andaesgnstifuted in a suitabl e
10carrier prior to use techni g been own to be effective with
convent i onal P FANTE§PBh KRS d&ﬁﬂafﬁsotaéiinﬂtﬁuélaé?lﬁ PSR ERE, art=eknown

| yophi | i zat i epredtd oheconst tigH itonaieechnis ques can be enpl oyed. The present

i nventi 0%1 wi |l now be described with 15reference to the follow ng specific,
non-1lim Png exarrpl es. Exarrpl e 1 | dentification and Derivation of

Anti - huTLR3 gatexrs < A ropetdvinrbho®\ds Hunan Conbi nat orial Anti body
Li brary (HUCALED)c@JaQspw@%el%émz@M didRr aL Yo MRE Phosy s, AGrpMar tinsri ed,
Germany) was used as a source of human antibody fra ments and was panned
agai nst a pufFFYEHTTLRE"AAL| Yen'sgenkraPedP s o e expr&s8#dhn #6f - ani no

ac: dshl 703 ab. mmala9@ﬂ'ELBS?e(Jalﬁ}?hRﬁs)ln@SEQﬂlDethh%hsWl ]Eﬂi}'m]_ah&yttéém nal

pol y- hi s ine t an rifi netal affinity

chr omat og%\!r3 ap%y %m nogta%%ﬁmoﬂs ﬁg}/%go[n:gg}foood to thepredicted extracel | ul ar
domai n ( ECD) mofirtsuTLRB.weEabffaegdghe ntOs mi &adys) C@hlaﬁt béumineslpeél fically to
huTRL3 ECD wekg, 3056l ectredobiePresantings the: I RIrpr Q.01 Aglh@ivariety of
ways so that a diverse set of antibody fragments could be identified,
sequenced an@"¢oritFie as? ufigae®  FEomM o PLeterty panting sttt egi es, 62
candi dat es (du&iﬂarreaé r\épbegezeransaqmmeesr)brwehec|ﬂiembu>1fasedae§ayt$m que hTLR3
ECD 35bi g gh? bz idor %93 &andi dat, e§e {dentified a hUT{ng. ECD bi nders
wer e screene neutral izing activity 1n a range o el ased assays
rel evant to Fdetitiobyl igeranbie imgplamueror yreaet svduepcedUsineg prel i mi nary

activity datai¢see-Exanml 8,2 hehomdiachour Geandidat escHFabs,d6-19) defining
famlies 16-19 were selected fromthe 62 as parents for CDR nmaturati on of

heavy chain CORY CREORIVand 9 i*gAt ot AR CIEDRBIL =G bt t he par ent al
candi dat es (¢anditdat entkOplexhidoekecksanoiN-tdcnked wglay cosylidatd arvaghte in

H ’ a3 ersgquences(E%r geﬁgra lkgté(”%lﬂgﬁiénﬁat/éélb C muIgGl/k mAb

designated as mAb 5429 using routine methods. The antibodies
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10t his candidate to delete the site. Followi ng COR maturation of the four
parental candi dates, a total of 15 progeny candi dates (candi dates 1-15)
wer e i derwOof2omdsign further characterizati on as descri bedTius2eansie 2
below. A listing of the Iight and heavy chain variable regions present in
each 15of the 19 candidates is shown in Table 3 above. The candi dates are
herein referred to as mAbs 1-19 or Fabs 1-19, dependi ng whether they were
Fabs or cl 0n@@r@ﬁexg!dé:Lsédeag:]clﬂas@ﬂus&pd}ﬂ chaipns ﬁE&aH@:‘&lﬁ)} adue LF
expressi on vector desi t re amno ermn of the v r|a e regions
For 50 al | CERUTTSERct SaPs TUE T OF Raady  Chat Fnie B FOLt e [ight oharn.
The pref erredeseguencesshatintitesgot Br mﬂ‘pn16ﬁa|aedt$iﬁséD| ¥Oo1 Ré3r especti ve

germ ine genessyith,bigh.hdentd hyai aBBelfg%@d&%tnef§§ﬂli%98§§ For famlies
17 and 18 the gernline sequences are Qf nd SY for VL. For famly
19, the 2Bsed@eifcessat’e EVEYT 6 WP did @)lW%?W/LSEQTFl% Ny setiuence is uni que
to the | anmbdacsggroup, 3 and Hdaeyeadr eigepentsn ofuihetarqgenei ty with either
S or Y as the_am no ter al si due. Thus consen m nus from
t he promi nent“fanbda subAEou18r1 #Rs “Considers QeIDQrﬁ%{r epé;éw ?%B%% ?épl acenent
30f or DI E f oNOVLLI&H t@ﬁﬂelcrce‘selm and 18. These changes were introduced into
candidates 9, 10 and 12 fromfamly 18 and candi dates 14 and 15 fromfamly
19. In thjis process, both the VH and VL regions of these antibodies were
codon op%brri Egaﬁﬁﬁé—éiﬁi%%?ences of the Iight chain 35 variable
regi on N-term nal ngerrbd nesvaniantsr ofeccandi gahes & 1:0vand aas@rse shown in
SEQ ID NO s ;the amn aci gquenc ft chain

vari abl e regl%gﬁ %tg?lﬁant naIlZl %}JI %let vgr |dTa%t%sg nr‘—jelcaﬁdl th%egc 6 12, 14,
and 15 are shoewvd ﬁngE@SPDtN@rsf pqer2bgd hedgpecti vel y. The N-t er mi nal
variants of the candidates are herein referred to as 5 candi dat e/ mAb/ Fab
aQvqQ QSV noovqQ sy, 1 X 15EVQ The N-term nal germine
vari ant s er SSE3a% & S5 — AR IEAHSERBwIEA0 effect on binding to TLR3 or
intheir ability Tl |m|ala1rlm tTLHHiRS)NlAl ®$mgll®amoadt6llwGe)nBMIemo@:orrmr ed to their
parent countefp 0 a ter on of TLR3
Ant agoni st Aggqr\?;zﬁl%li (r:}?aw ta“?%i ﬁ@g\i@) CP:B%R frﬁaﬁlugg}! %gaﬁ%%eé]t ggh%gtsggrl bed above
wer e sel ect eBl%%Clﬁﬁ?%ﬁt iBgP L pifha M2t herdpetanicds ialifd the reiifgé victP5 bi ndi ng and
neutralizi ng (actd vethes oyeee, deterwadieda) Thenacddaviibya assayss.and results
for the four parental Fabs, Fabs 16-19 and 15 CDR-matured Fabs, Fabs 1-15
or thei r”ﬁonég? i HEKV%Teﬁ?JOJr? V&FF ateseard §astqlibBl BelFdGR 20 | nhi biti on
of NE- KB andpbSRm Signal lalaga Caseastiation of 4293116 cedlis/vere lgrovvn i n DVEM

and d utaMax ne ( rogen, suppl epent
heat - i nact i va?epglegﬁsbbgﬁﬂd 7 anusSFe(?gédst??%w § Ay pN F% W“S%e?gﬁﬁ firefly
| uci ferase repord érrpfagamdss 2P805( hgpoWBCQrwec€@¥slb5dngCP95phRL TK, and

1.5 ng pCDNA encodin T ) TK. pl d contains
the Renilla l gm gr alg% pg“an rll(r\%e% lucNﬁéraH)év-( ﬁg%:% gaﬁllﬁ%g!é pr onot er
( PromegazS Ma@Rorer W) 1ng PLRBE aﬁﬂrtrﬁﬁbmlés;lﬁ\@r@ei @@@apé@l@@eso mn. before

addi tion of pehy{ds, CI)IA)(GE k%%htRﬂC@zE &onPtSCatanay, 15@)fex%@§he plates were
i ncubat ed 6h or 24h at efore the addition of the al-d o | uciferase

reagent, and Fﬁ%“eﬁlaa?%%o wel?ﬁ%djrs@ﬁd T acRrUest B2 Prate 1r éaﬂ%rp.CEﬁér mal i zed
val ues (| uci tecasieqgr a4 (fS)lV\Err@t@bﬁla:imedTW davd didng ddhembty ef ly RLUs by
the Renilla p t A e 230 nist, poly (1:C (1
pqg/ nl), the Ekﬁ% ] 9%%%& nﬁ%a&?% \Mlggc%%e g%%ﬁjl%{at ftlgre f | uci f erase
product i 8h wase tsoﬁéél W%éf@?ﬂ A %@ tr@dvHL - néhibEtiréne ottt he cells with

anti TLR3 ant kb@rddf%%ti&i 4,th8 &elaedwel& @géma)tearf&r sbonstdcayl @& iton. The
results for the NF-K| s _are shown in Fi are expressed as %

i nhi bition oflo‘t%eatFFFgf WW enel FH EWFHJG\MTP%Q%E@%O%% he ¥6&l'ti ve control
(neutralizi ngeam-frhamMEMTbRD rivhble anidiatrranti 6 Hupanl tiggsue factor mAb

(859) as the humpn gg%hiesgia}’tl%% &?Qﬂet %kaegtégo/gféﬁ}' bi, i on Was; Achi eved with
mAb concentratl ons 0.4-10 g/m . ¢c1068 and TLR3.7 inhibited about 38% and

8% of TLRB brcbfdﬁiaéaﬁl%éwpvfwsatAWYg%t.em (Promega, Madison, WI).

The relative light units were measured using a FLUOstar
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10Sim lar results were obtained with the | SRE reporter gene assay (data not
shown). Cytokine Release in BEAS-23 cells BEAS-2B cells (SV-40 transforned
nor mal hwwarolwsnehi al 15epithelial cell line) were see@el/lisaoe/06sid agen
type | coated di shes and incubated with or without anti-human TLR3

anti bodies prior to addition of poly (1:C. Twenty-four hours after
treatnents, supernatants were collected and assayed for cytokine and
chegoki ne8I evsetmzzs;l&hmgi@e%é%{_i@;rn] Zé)iﬂgét i/vi@{d@éTg_@Zﬁg;/o@&SaaQé femc dlet ection ﬁf

| L-6, IL-8, - - 1, 5/ RANTES, . an XCL1 P-10. Results are shown
in Fig. 2 as%%trencﬁz\%riﬁ?%’oﬁeﬁ?a%e i i ttE Ve i(bﬁ]é?JC éfbki ne fol | owi ng
MAb treat nentagto. 4er Btantdl Oy py/viklind468 Fsredlpossitatves clomhrol ; 859 is

an isotype copi{ol iz Qyt ki ne,Rel Lasesi n NeBE GeLLS,c11 a5 51Oyt OKi ne
rel ease was al so assayed in normal human bronchial epithelial (NHBE) cells

(Lonza, W&l kBREAT MaP NS NMBEAReld STkt JaxpHifiiead &id t'f ansferred to

col | agen- coatieguc3@ disiresnantreEnsubiataetdod am 48adeuaspafdar uncbnt he nedi a
was renoved d replLeni sh with 0.2 m _of fresh. ia. .The cells were then
oubat od w (RSP nrENBt hy e Tt rD HRBS R T ek &8 pr or o the

addi tion of potagqoliz€)theSaperriavant ILRer e 160k ecteedred tier t24 1388r s and
stored at -2 r._as ed, i dj | l]-6 .eyel sylts are
graphed in F?‘g?%%gég%s'%h%ﬁ ﬁﬁgnbﬁ %P{T%%rsoéclj%bt i%%yﬁ‘ 0 o?fnag]drTAb

t r eat mentOusivply dddeés eprreeivedy00l 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 /m . andlachi eved 75% inhibition at <5 pig/m. 5

Oyt oki ne Rel Eﬁgﬁ—&ﬂbﬂf&&wﬂi—éﬁﬁ% rel ease was al so assayed in
human peripheral ®©70denmronuc] earreeddtsi(RBMIpn Mhdlseodd iond was col | ect ed
from hunan dopors, koto-NEnakin 4Rkl ection.lubes jo wolen 2 0FiGal | - Pague

Plus solution was s y |ayer under neat h. e tubes were centrifuged and
the PBMCS? t haet forfed rdahht t @0 Byeten) ust 2Ab60e ehésFiddl En 3M8relrecovered
?rgg pl at ed. Mhﬁhn{%%wz(mlﬁdewit?ﬁ@lﬁﬂ&ﬂé/ hat ﬁ@i%l \M(egh ﬂ{ac\ﬁ\%{zi@dt—F@@I ilﬁhuman TLR3

S prior tg e addjtio 2 , po [:C).. After 24 15 hrs,
super nat ant s “{er’e a(?gl JfoeéthZH?a%&%% 3(f:Lol%};.ﬁe ﬁlévéil%gk?%r}gn%éﬁeé? Wed*bisi ng
Lum nex t echAdl@gyco:Resid thouar efgraphieding Firg. S&asrcwrulcasive percent age
i nhibi tion of |FN¥eq! &iel2,and | Lp gh{?&s 38k ngl e dose oty i (0.4 pg/n)
with 5465 is a positive control; hlg I's an Isotype control. 20 Cytokine
Rel ease fH BABR der| §hr, after BJFlilél?IP)P,lYHBi“FanaFrﬁﬁé’%}ids%&t HIflsdPe (HASM
cells were iBeubateed. W elipaaintbotds abtd -JoumascELR3repARS2 priek to the
addition of a _synergistic, conbination of 5 ng/ m. poly(L:C and 10 ng/ m
TNF-a. After lﬁily ar%sl,gn’suﬁé’rt%}é Bt s Wer &565l eg(ef &t eﬁlngs%:%%t Sk}?%\aedzgégel s were
det er mi ned usimgtrgmemexrpechirabdopd, Rasula sebee grapHedPrhO Fig. 5 as

llevel s of the champkipe GCLOLRANIES uskog, t hhee doses Rf M (Qq4, 2 and 10
pg/m). 5465 is a positive control; hlg4 is an isotype 30control. The

results from*ehe iGﬁaPlli“%ardoPé%%>§§fW?I}‘?u%a]?‘Pt€eF‘P%ib€86?? riidtAe‘ ability of the
ant i bodi es obothe :cnventicea dxwLneduce ocydakisnen andoshiermkhtias rel ease as a
result of bi pngrilrpeqr,t 8erpoun-glt|§§tin%5thgxa%qgligiess o'f:u‘lc}!e-sleeglgéil’f)oé‘ri]éé bc%dy Constructs
antagonize endogenous TLR3 and inhibit TLR3 signaling (Figure
9).
30

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,
were dosed intraperitoneally with 1 ml of 3% Thioglycollate

35 medium (Sigma) and 96 hrs later, the mice were euthanized and

the peritoneum from each mouse was lavaged with 10 ml sterile
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The four parental Fabs (candidate nos. 16-19) and 15 progeny Fabs

(candi date nos. 1-15) heavy chains were cloned 5 onto a human | g4

backgr ourmsiowntansa478229P Fc nut ati on. Candi dat es 9QVQ QSYCTABCMQ0BY3

12QvQ @SV, 14EVQ or 15EVQ were cloned onto a human | g&4 background with
F235A/ L236A and 5229P Fc nutations. The mature full-length heavy chain

am no aci d sequences 10are shown in SEQ ID NGs: 90-102 and 218-220 as

foll ows: Candidat Q‘SE&;ly@oN@te—%@letkagﬁeﬂ-ﬂlﬁggl 1893041245295 396 20497 5, 6,
798 899 9100 10, 11, 21011352 513, 14l 15}%0 %218 10E\(/:1 12EVQR19 14EVQ
15EVQR20 30 Eor"BxPredsifons® thidse® Hedvy chhlglyn Tediieness €8k ncl ude an
N-term nal | Gadem Séguerteénsuch asl VAW IHeFLMARARSI QAtESEQdtDoNO. 103).

Exenpl ary nug| gatd.de,seauences epeadiagsihe hesyy ehaip-of jcapdidates 14EVQ
and 15EVQ with a | eader 35sequence and the mature form (wi thout a |eader

sequence) > ar é"3HOWATFH FEEQ P D ONCB 042 atif) 1089 1e&§ pedtt GBIYET Li kewi se,
for expressiane. t el ¢mght/ 3chaidgesequencesicotel hexsantédedi es of/1bhe

i nvention can cl.ude, an N-term n Ie d sequence such as
I\/GVPTQ\/LG_LLE@\{ ]((gI? TONG” 1 9fEx eprary r?ﬂc?sheotl de sequences
encodi ng themhﬁwﬂhaehai nTo¢ %@d@nweﬁfeogttﬁm@eue@mdﬂ@atcellﬁ iwi £P0 a | eader

sequence andt he MBEYF e fehMm (SWht RO, aAiééd@Euo%efélé@n%;)leéuﬁarShovm in SEQ
| D NGs: 107 and 108, respectively. 10Characteri zati on of

Ant i - TLR3Y mAB =B Sdi ﬁ@mugated BE50: 4/ 68§ “fAc?r lehe BRhdIHY BfUthe mAbs to
human TLR3 extraceklinbar tdetraiaa @E@jzmv\egsaa:ldewtrw aed iy sELldsSAasHuman TLR3

ECD protein was dilbl ed 0.2 pALOT.INPRS 200 4900 Uoaliqut s ver e

di spensed to each t i ng ITnc., Acton, M.
Aft er over ni ghtuiatedbert ilen at t@@ dét%e fplf aioemmlalste\ﬁash@w ZefimesrEn wash

buffer consi ghima aha0:-23% dwren1 2G5S, gree- Ahds ikitretn PBS. The wells were
bl ocked th 200 pi bl ocking sol ut| Qn conpsistin f 2% | - Bl ock (Applied
Bi osyst em Foster '8 157 Pca) i (BP 6596 Tweshs °Ffr BBS Wt er bl ocking

for 2 hours atidedbem fenperat urcembhe tphat 8 wasuwasbedo3 ticpessiftabh owed by

addi ti on of r |yt i f n T i 1 to 19 in
bl ocki ng buf ?)? 44 ﬁgg aé#ijt |Fg?'%% rr%\%]? t\%ﬁ?%tﬁéﬁsgbg%dg ol %Bﬁg%tr%onét room
tenperature AREP \egsHetF ZoLipried ThihenBACT &PFWUEWQ Cell Quest

Pro Software. FCS Express was used to analyze the collected
20 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

25 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,

30 having the same binding regions as mAb cl1l8l1l, is assumed to

have the same binding specificity as mAb cl811.

Example 9

TLR3 antibody antagonists protect from TLR3-mediated systemic
35 inflammation

Model
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25 addition of a peroxidase-conjugated sheep anti-human | gG (CE Heal t hcar e,
Pi scataway, NJ) diluted 1:4000 in bl ocking buffer, incubated for 1 hour at
room t enpeoabuvesi47ol | owned by 3 washes in wash buffer. BiPa@iusgoosms2sdet ect ed
by 10-15 mnute incubation in TMB-S (Fitzgerald Industries 30lnternational,
Inc., Concord, MA). The reaction was stopped with 25 pi 2N H2504 and
absorbance read at 450 nmw th subtraction at 650 nm usi ng a SPECTRA Max
spect (rjOphot OWEEGLT}(MBE?W:@B—D@iﬂc@@ssy&reﬁiic @uag{r\@dﬁaem&he E&%l v?l ues
wer e determ ne non-|inear regressiqn usjn aphPad Prism 35software
(GraphPad Sof tuaré: Thé M%ah T 6go TEAI 20 “7s oM BaEg \TAMGRS er o

determ ned fén Biisdinogeltt, ophitTURS) ( TRAS) edel)iveyed nictbabs migoned L y100 t| of

4_‘ fold seri alin&'&éel&t go%t%%imoL[%nagdSQk@mg&% tr%sgorﬁseogflm 'waén anti - hunan
tissue factor mAb 859 and hu I'gAK were i1 ncluded as negative 5controls. 10

Tabl e 4 €CandfHat®d Ho ECE0{atg Am ) 1 17.18 2 53.12 3 23.42 4 12.77 5 19.94
6 19 7 16.13 8 18r&d19 22150)610ickS5.(B41 0 kelbs 33l 202FhNd F183kd1 14 33. 59
15 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

10 (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
15 analyzed for cytokine and chemokine concentrations by

Luminex.

Results
Poly(I:C) delivered intraperitoneally induced a systemic
20 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
25  post-poly(I:C) challenge, and IL-la, CCL5/RANTES and TNF-o 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
30 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.

35
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32.64 16 43.66 17 13.8 18 9.68 19 66.54
huTLR3 ECD was al so determ ned by Bi acore analysis. The data (not shown)
i ndi cat edwohato/asigo15mAbs 1- 19 had a Kd for huTLR3 ECD etCTiusg@9tobzsm3 10- 8
Exanple 5 Conpetitive Epitope Binding Epitope binding experinments were
performed to determine the anti-TLR3 anti body conpetition groups or
"epitope bins". For conpetitive ELISA 5 pl (20 pg/m) of purified human
TLR3 ECD protein generated as described in Exanple 1 was coated on MSD
Hi ghBind plate (Meso Scal e Di scovery, 5Gaithersburg, MD) per well for 2 hr
at room tenperature. 150 W of 5% MSD Bl ocker A buffer (Meso Scal e

Di scovery) was added to each well and incubated for 2 hr at room

t enperatupe. Plates were washed three times with 0.1 M HEPES buffer, pH
7.4, followed by the addition of the m xture of 10l abel ed anti-TLR3 mAb
W|th di fferent corrpetltors Label ed anti bodies (10 nM were incubated with

Binding affinity for
M

i ncreasi ng cOARENtFat i ons (1 nMto 2 pM of unlabel ed antl -TLR3 anti bodi es,
and t hen added—+e—the—destghrated—weHsinA—a—velure—of ph m xture. After
2-hour incubation with gentle 8%¢haking |at roorﬁ"?%ﬂmpr at ure, pl ates were
washed 3 tinmgs wieh 0.1 M HEPES puffer (pH 7.4). NSD Read Buffer T was
diluted with|cissted he) yater- (4-fol d) and di spensgd at-a volume of 150
pl/well and cmd(;qg@ g@) ma _SECT rager| 6000: Antipodiies were | abel ed
wi th MSD Sul fre—Fae—NHS—ester—20a cordi Ag—to—ranufacturer—s-{i nstructi ons
(Meso Scal e rith(L C\V%?”%e\ The faollowing anti-TIR3 antibodies|were eval uated:
mAbs 1-19 obtai néfﬂFOfromeWB%SysmHaﬁhﬁ getazi4rdat or|#3&b + ®A¥1 body Li brary

(shown in Tab

le 3a}; cl

D6+ b.ebesc

Risbed bn

229\00GA 06

051802

anti -nouse TLIL

R3MRR Pro

15@1@96&3)/

—

%31'?)/@5% '7*00

' 1 96J36T ¢

¥2%1+ 2bd M

cl1811 (rat

rats i nmuni zed

w th nouse TIHRS protetn 1 eBt-ostt .

9039) and Ihﬂ+Q1M£P?npn8ﬁg g sag 4ﬁépmﬁnng7 %gglds am no aci ds

55-70 (VLNLT}MWPMN‘ from | ngenex, San Di eqo, 30CA). For mAbs 9, 10,

12, 14 and 1%, varticant s |206N6)&SV|79eXQ@UEY B\ + 1BQVQIoeEVL0 94 EVQ or 15EVQ wer e

used in this|STUd¥res |20s7: BA5CUON: %@E‘pegd(ﬁQﬁl%@SSﬁM%m%@“ -TLR3 anti bodi es

wer e assi gneg—to ||vc drstinct—b AbS 3 114EVQ  15EVQ

16, 19: Bin B—mibsr 3 AE g 5617 3 817 1515?/”5'2 3\05?7/%5%:\ 11, 12QVQ Q8V,
0001 OneVVayA 7 /6 PB 2!

17, 18; Bin C~~~~~~an~t~~|~~body ~~59~AE§(&0 L,§§,P|j3 n-D:- ant i bodi es TLR3.7, c1068;

and Bin E anti body~ 01815. Exarrp &6 5Epi't ope-Mappi'ng - Repr esent at| ve

anti bodies fromdistinct epitope bins as

CA, cat no 14-

Table 9B.

C57BL/6

PIC

mAb 5429 (mg/kg) 50 20 10

mAb ¢1811 (mg/kg) 20

1 h PIC challenge
TNF-a

20.33 £3.78"* [31.05 +1.59*** |59.55+12.71*** [32.54 + 3.89*** [42.22 +7.04** [42.61+10.58"**

KC 466.3 + 92.35*** 1440.3 £ 10.01*** |744.6 £ 103.1** |637.3 £ 151.0*** [944.2 + 130.9** |919.3 + 231.2*
IL-6 480.2 + 62.88*** |375.9 +46.14*** |705.2 £ 149.8™* |739.2 £ 113.3*** [1047 + 222*** 1229 + 378.4***
MCP-1 168.5 + 15.04** |321.6 £ 206.7 219.2+70.58* (184.0+£14.92** (278.3 +53.57 4149+ 9717

4 h PIC challenge

IL-1a 343.0 £ 33.01*** (4526 +94.86"* [481.1+121.0* [354.8 +4543*** [351.7 +68.85"** [352.4 + 39.60***
RANTES 1381 £ 169.7*** 12439 + 308.7** |1601 + 398.9*** |1303 + 168.0*** [1365+474.1*** |2209 + 402.5**
TNF-a 100.1 + 8.5"** 205.1 £ 41.85*** (226.1 +64.72"** [138.9+26.0* |121.6 + 38.85"** |223.8 + 47.74***

5***p<0.001, **p<0.01, *p<0.05: One Way ANOVA statistics were compared to the C57BL/6 + PIC group

15
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described in Exanple 5 were selected for further epitope mapping. Epitope
mappi ng was perforned using various approaches, including TLR3 segnent
swappi ng weperwosestds, 10 nut agenesi s, H D exchange and POTAISR600062813
protei n-protein docking (The Epitope Mapping Protocols, Methods in

Mol ecul ar Bi ol ogy, Volune 6, Gen E. Mrris ed., 1996). TLR3 segnment
swappi ng. TLR3 human-nouse chineric proteins were used to | ocate gross
anti body binding domains 15 on TLR3. The human TLR3 protein extracellul ar
dormain was divided into three segnent s £aq_01 209, aa 210-436, aa 437-708
according to amino acid nunberl ng b-ar?é‘@—eﬁ—hurran TLR3 ani no aci d sequence,
GenBank Acc. 93 § e WARSTCEAS SR ES peporgamenggsed by
repl aci ng hugg@elTLRS am no aci ds 20210 436 and 437 708 by correspondl ng
nouse am no acids (nouse TLR3, GenBank Acc. No. NP 569054, ami no acids
211-437 and 438- 7HY)2Y TRE W65 SCHF Metea "daisi eRet &ved by Tt aci ng human
am no aci ds at poséraallans:s%?ﬁ?rﬁ)ﬁsebylmesT@RB amMaa@misa&mm TLR3,

GenBank Acc. 054 o a ds 5 nstructs were
generated in Pf% NéE%%g{\?ec or e %oliogl es, m)a&tsa? s#nba "CA) using
standard cl onnt@fﬁﬁe@@uweg lS‘pﬁéumr@t ehfAssaperel tdoansi @r%llyo expressed in
HEK293 cel | s g8, Mo 86 56 L@fs@e'@@ie frasi Qo PLotelinserand purified as
described in Exanple 1. 30mAb c1068. mAb c1068 bound human TLR3 ECD with
hi gh af f i fi t y2BIA" @R d Yrot VhFhd =fet 1°% 6 hef iPAB ARE2 T t1568 1 ost its ability
to bind to bebhy MES428- and) I\&H’ﬁ%a 2zde1nmnsﬁersatpmotdhaétvte|@e &adi ng site was
|l ocated wi thip Q aci h nT rotein.

mb 12QvQ QSV Ip%t?gg; bound ﬁwu{? %ggag\%t I%{;jrlacat H?g r!tohat t he

bi ndi ng sitePBor armn@c@a@@swmg ﬂU@@ét@d apilt digvavhe ami no acids 1-209 of

the human TL@pM&%@M&%MEé‘Q 3 REGURNGE: hoWRe iR aSEQJ RsNQY 2modin silico
prot ei n-EéOt el n daockin The créstal structure of mAb 15EVQ (see bel ow) and

the publ i 2heG°RUMaR ERDAS PEQU BEPTEBt af2® ™3C° Efif6t BXi T Res.

12: 375- 378, 2006)theerieoleneprq@y pienhyarpgdapin cCRARMM0Brolokseettcal ., J.
Conput at. Chem., ¢ 7z ) sf a sta a0 model s for
docki ng. Prot g}l;ln%étjggklf(;nﬁl?a\’?va%ega%gr r |Ig gég %OEP%D%KE)%&Q (Accelrys, San
Di ego, CA), WA#EHISs I@(‘f@l W%Gér?txpP%GCZD@G@CZGES(%éiﬁsaﬁcPf\/‘éﬁ}@Ullpleét eins 51:
397- 408, 2003}tMidnb1aKe aRgyhAr S@ri]dqufs &qcﬂlegr@}% neKaowraN- | i nked

gl ycosylation site Asn residues.in 2, 70 196 252 265,
AT W T T e T R

281:11144- 11954yte2@6869 qmeliectblomckedordr,ommwdmypatM‘rgnunnte h@st

anti body- ant 89?&&9@&@ sLpt&fface Megé‘u{%ﬁ%% de@h i it,be ZDOCK

al gorithm 2000 initial poses were output and clustered and the docking
poses were ré&fPfhedosand r§§cbr}céﬁaﬁ?ld 2201 RDOCRS %ff;tia“é? wS NepFytE AS

53:693- 707, zaﬁ)a?f)oedThﬁ;s%OQp@@sesnwﬁshrébﬁeééhgg@ssts kR tdvakadD@EKnscor es and
200 top RDOCK ?os%§7 wer.e |r§lunat yrécrésf pect e% &%ggﬂ zatcl on of mAb 15EVQ
was carrfed ol Ehe Vapor-diff Usicon nethod (B&hVenuti and
Mangani , Nat ﬁpélov@;fagthgoégrhcstl@ﬂ1@%415imer21@(;)7l)uceTMer¢ Muthahizcr eeni ng was

set up using,aqdr ausRbot i N 96n Weldy. pl@lio%%ho;lh%o%pelralvqgggsngre conposed
of droplets of 0.5 i.11 of protein solution nmxed with of

reservoir solBfF AFFITHEUPSpIEES Wid & BYUIT FBF at®d Sifai lﬁé’é’s g5 %l of
reservoir sokdtiRindheeFabrsehut i amel murz_i,) t3@§ﬁMsTme3e bidzinf)eéd apmbi 7.4,

cont ai ni 5 Na c rat n Utra-5
kDa cell g@ T%egns\f/lecnr eec%zfﬂr/l%%\lf\écggp%rg%o%ﬁg tﬁe%gjér ti%l Hg % mer al d

Bi oSyst ens, Ba¢rsrliidesd shasdiatin)s ardei Wlﬁéeé%d erystiaddedzat |1:$ﬁ &creens.

35X-ray diffracti QRadatia we&@lcgéif&tsede%qeeﬁ%%@@dw@bogplt hesRi gaku
M croMax' - 007HF m cr of ocus X—ra¥h§enerator equi an GsnicTm

Vari Max| m confbcdl 2optic sS4ty 'biﬁlééﬁqﬁéﬁecﬁgf m%Hﬂpéﬁx XSSEY eaniTm 2000
cryocool i ng systemfORigaku]l ldod| andsandictubef fr acdiamli atenskti es were
det ect ed;pve 0 t hg. SUr i me 5of 120 s per
hal f - deg?ge #Hgﬁéﬁgg g&§§%§§SdﬁkgEmg@éw%#gfésgégéﬁ??%'t 2 progr am D* TREK
(Rigaku). The structure was determ ned by the nol ecul ar repl acenent mnet hod
usi ng the program Phaser or CNX (Accelrys, San Diego, CA). Atom c positions
and tenperature factors were refined with REFMAC 10using all data in the
resolution range 15-2.2 A for mAb 15 and 50-1.9 A for mAb 12. Water

nol ecul es were added at the (FO-F) electron density peaks using the cut-off
| evel of 30. Al crystall ographic cal cdfations were performed with the CCP4
suite of prograns (Coll aborative Conputational Project, 15Nunber 4. 1994.
The CCP4 suite: progranms for protein crystallography. Acta Crystallogr.

D50: 760- 763) . Mbdel adjustnments were carried out using the program COOT
(Ensley et aI , Acta C}ystallogr EBO:2126-2132, 2004) . The resol ved
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20 the anti body conbining site was characterized by a nunber of negatively
charged residues in the heavy chain (D52, D55, E99, D106 and D109). Thus,
recogni t iwo 2bmosesn mAb 15EVQ and TLR3 nost |ikely i nvolPegaSpamiosisee| y
charged resi dues. The protein-protein docking sinulations perforned
suggested that 25 two | arge patches on TLR3 involving nmultiple positive
charge residues showed good conplenentarity to the anti body. The residues
on TLR3 in the interface of the TLR3 - anti-TLR3 anti body sinul at ed

conpl exes vere %64 K182, K416, K467, Y468, R488, R489 and K493.

30Mut agenesi es. Single and conbl nation point nutations were

i ntroduced i nto strddcesreaskeduesioob JdrRBsECD ddnthdre thegionrsnpskent i fi ed

above to contajf,;the.epit opes,, géxn&bl;au@éwa%ﬁﬁy@a%q the mutant

proteins were tested for antib bi ndi n 35The nucl eoti de sequence

encodi ng AumdAPF RS aniThd agi %@Cgl%fﬁn(‘flh%e EED) , IPCSEFIDNG "4 GenBank

accessi on nupbese (NPh03R56)rerd@s 0 OGRS WsNgp SHrandaiqtaprpt ocol s. Al l

mitants were eneratfdb(a'§ ;Site directed mut agene3| s, using the Strategene
t T

Qui ckchange 1'77%° ki Fatagénes” san i ey *382ordi hg to the

manuf act ur er'aerOdtl%@Imetbsﬂnglvhe a%l@@l@@ﬂﬂ@@@tﬁfd@s shown in Tabl e 5a.

Mit ations wepe delshbbhed By s ONApseatenci RY. wbbe, dJoet gAfS Wef £ expressed
under a COW pronpter as C-terminal H s-tag fusions in HEK293 cells, and

purified s d@%%]ﬁmﬁéa i B e F4nCti 0T At 253°C A PG oHidel eot i des used for
si te-direct edetitcpgenesicsuiSeqitences tat lhe, semsenokégaaucteilet bdes are

shown. The a sen | Lgonucl eot ary nces were
used in the gu%adl:frlléﬁrlnagc rg J;Iuclo(];n {/%%f%gér% %I m)%%mlﬁﬁg I%gtj]é%
CCTTACCCATAATOAACT CTAGHGAT T ACCAGCCAICAAT! @Ablg‘é? 9Kﬂa82@aluated in

5' CAAGAGCTTCTATT ATCAAAGAAT GAGATT GAAGCECTAMAAGIGAAG 3, 137 K4l 6E 5'
CCTTACACATACTCAACCTAACCGAGAATAAAATCTCAAAAATAG 3' 138 KAG6T7E/ Y468A 5

GAAATCTATCTTTEE T ACARENGE A TECACL TCACTAGERACT C U i 3G BASB 114891 KA93E 5'
GCCTTCAACGACTW@T@GAG@A@GW@@@CCTTGAGAATGTGGATAGCTCTCCTTC 3' 140

T472S/ RAT3T/ NATAS, By _%@%@% W ;gr%gﬁg;rccc 3' 141 N 196A
5" GAAGAACTGGATATCITT CA TAGA 169 Q1 67A 5'
GTCATCTACAAAATTACGARTTGOGSTTCAGET GERARATCTOE gnimals with TLR3

antibody antagonists prior to the poly(I:C) challenge. TLR3-

20 mediated increases in baseline PenH and airway sensitivity to
methacholine were prevented in the anti-TLR3 antibody-treated
animals (Figure 11). Further, TLR3-mediated recruitment of
neutrophils into the mouse lung and generation of chemokines
in the airways were reduced in the anti-TLR3 antibody -

25 treated animals. The neutrophil numbers (Figure 12) and the
CXCL10/IP-10 levels (Figure 13) were measured from the
collected bronchoalveolar lavage fluid (BALF). The studies
were repeated at least three times with similar results.

Data shown in Figures 11, 12 and 13 are from one

30 representative study. Each symbol represents a data point
from one mouse, and the horizontal bars show group means.

The study demonstrated that systemically-administed TLR3
antibody antagonists reached the lung, reduced TLR3-mediated
impairment of lung function, neutrophil infiltration into the

35 airway, chemokine generation and respiratory tract

inflammation in the used model. Thus, TLR3 antagonists may
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170 K1 63E 5' CTCATAATGGCTTGTCATCTACAGAATTAGGAACTCAGGTTCAGC 3' 171 KI47E 5
GAAAATTAAAAATAAT CCCTTTGTCAAGCAGGAGAATTTAATCACATTAGATCTGIC 3' 172 K145E 5'
GAAAATTAAROATAVFCOCT TTGTCGAGCAGAAGAATTTAATCACATTAG 3' 1 PETNB44N062813
CAGAAAATTAAAAATAAT CCCTTTGCAAAGCAGAAGAATTTAATCACATTAG 3' 174 N140A 5'
CCAACTCAATCCAGAAAATTAAAGCTAATCCCTTTGTCAAGCAGAAG 3' 175 011 6R 5'
CAATGAGCTATCTCAACTTTCTCGTAAAACCTTTGCCTTCTGCAC 3' 176 0536K 5'
GICTTGAGAAACTHAGMWA FTGTCAAG THKCACEAMMEAACTLAGEMNG o3 od 7resPO36A 1§’
CTTGAGAAACTAH TTCT%ATTGCA TAACAACTTAGCAC 3' 178 K61 9E 5'

CTAAAGT CATTGRACCTTCAGEAGRATCTCATAACATCEET TE ™37 ° FPg°KET gA 5°1" 2°
CTCTAAAGT CAT FGAACCT T CAGBCGAATCTCATAAGATCRCFFEAG 31 vE 801 IEE7TOR 5'

CCACATCCTTAACTTGAGGTOWMOBRLT TTGACGAG, 3. 181 NS41A &

GAAATTCTCGATTTGCA CGGCTCTGGAAAC 3' 182 (B38A 5'
GAGAAACT AGAAATTCTCGAT TTGRCGCATAACAACT TAGCA 3' 183 H539E
Example 1
TLR3 antibody antagonists protect from inflammatory bowel
disease
10 Model

The DSS colitis Model was used as a model of
inflammatory bowel disease.

Female C57BL/6 mice (<8 weeks o0ld) or female TLR3KO
mice (C57BL/6 background; <8 weeks old weighing between

15 16.5g and 18g, Ace Animals, Inc.) were fed gamma-irradiated
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%.

20 The DSS-water was administered for 5 days, after which it
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

25 (0.1 mg in 0.1 ml PBS) mAb 5429, mouse anti-TNF-o 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.
Abdominal cavities were opened and the ascending colons cut

30 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
were done in a blinded fashion by a veterinary pathologist

35 as described below (PathoMetrix, San Jose, CA).

Histopathologic evaluation

Two segments of large intestine, colon and rectum were
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5' CTAGAAATTCTCGATTTGCAGGAAAACAACTTAGCACGCECTCTG 3' 184 H539A 5
CTAGAAATTCTCGATTTGCAGCCTAACAACTTAGCACGECTCTG 3" 185 N51 7A 5

CATTCT GGAVGRABSAACAACGCCATAGCCAACATAAATGATGAC 3' 186 Y263A4US2009/062813
GAAAATATTTTCGAAATCTATCTTTCCGCCAACAAGTACCTGCAGCTGAC 3' 187 R488E 5'
GCCTTCAACGACT GATGCTCGAAAGGGTGECCCTTAAAAATG 3' 188 R489E 5'
CTTCAACGACTGATGCTCCGAGAGGT GECCCTTAAAAATGTGG 3" 189 K467E 5

assays. The b i g act vl ty of Mt LoOVO GaY, and b, 18EV0 Fo. huran TLRa
assays. e binaing activity of . , .and r t.0 _hunman

and gener at eﬂegjaﬂegﬁ?ilswaély)e\?gllﬁ ?leld‘%%lqé%ééﬁ?n’leé%()péeﬁilflgjtlﬁé process,
mut ants i n thkéopreédoet 60) mMAlyckBEVEQ duiendi ny)sictel wepelitoeexpressed i n HEK
celI's by co-transfection.ef JTLR3ECR;AYT ant ;¢ontalnLng, acfslgrmnal Hs tag
with mAb 12QVQ @SV, followed by purification 5 by netal affinity

chr onat ogr apR§ MetHe" r Bt SVer e iSanpf @ rhas FiddhpIeRuott4Re TS nut ant wi th
mMAb 12. Thi siappic0achnwasaf easd)bkeohiecausa ntthenimAbr 2@ QSV and mAb 15EVQ
bi ndi ng si teslngrleh%g' stant tfr m,one. orrlng'%hnetr.; agnd thlSJs C%isn mut ati ons at
one site are UntiKEry 0 &f fact Phe epitope At tHe otHer=1bsite. These
conpl exes weeeéensed in the ELI SA binding assays. 5 pl per well of 20 pg/m

wild type TLR3 ECR ;01 OUtRBLLPr QLeLOS A @e?eﬁ%t}ﬁ&@s ceated,eBgas MSD Hi ghBi nd
plate (Meso Scal e Discovery, Gaithersburg, MD). The plates were incubated

at room t&npéPatiecritd 66°Mai9snd bl ocked 15overni ght in MSD Bl ocker A
buf fer (Meso Scal e Dnsgesersyenai t hersburg, MD) at 4C. The foll owi ng day

the plates were shed.and th 0- | abel.ed mAb 15EVQ added at
concentrations f\rNgm g‘ébgblc\jﬁof:(aﬁ1%5??%%1013%29%0%?% After washes the | abel ed
anti body was det e¢teditdi nylMsB>Read 20Buffer T and the plates were read

using a SECTOR | nagemo8000.c, Terayahuas ectihe hicndi ngraetd dysof mhb
12QvQ QSV_to hunman TLR3 and variants, co-expression was carried out with

mAb 15EVEY and bi ndi NG EETBAS TREIE Cpér For et 6 He¥ b8 for mAb 15EVQ
except that the dettectiogs anti body was | abel ed mAb 2512QvQ QSV. mAb

12QvQ QBV:  The bi ndi ng §1iléret|__i\y%9£e AR, 12Q¥YQ BV was | ocated within the am no
uman TL

acids 1-209 of the h protein as determned in the segnent swap
studi es. The fol | owi NGETLRISHEL S KRre eV URPEE:OTP1IBRNENLIO6A, NI140A,

tissue

20 submitted

Results
Previous observations demonstrated that TLR3KO animals
showed significantly reduced histopathology compared with
25 wild type mice in a model of inflammatory bowel disease
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
30 necrotic cells can act as endogenous ligands to stimulate
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

35 model.
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30V144A, K145E, K147E, K163E, and QL67A. The wild type TLR3 and V144A

nmut ant showed conparable binding to mAb 12QvQ QSV (Figure 6A). The anti body
di d not bwoadotowsT47R3 D116R nut ant and had si gnificant| yPcediseed/obismsli ng
affinity to the K145E nutant. Thus, residues D116 and K145 which are

cl osely 35 apposed on the surface of TLR3 were identified as key epitope
sites for mAb 12QvQ SV (Figure 7A). The two critical residues of
the mAb 12QVQ QS\bhidadi ng-epiit ppasvere il-esated nneasr-besdacainf1d he dsRNA
bi nding site at the N-tecrni al %egaq%@t og. tge TLR3 ectodongin (Pirher, et
al ., Nature SPPULTECENBI “"BI §"F 157815765 °2008) 25w © npl ete epitope
wi | | cont ai ncotdremdr esitdreshelvatyhecareisghibieniragl 4)egi Bhsirewht cthower e not
reveal ed by gutaliqpalsanalyses:pel foumed. Nok; Wshi ng Lo.be dound to any
particular theory, it is believed that binding of mAb 12QvQ QSV on its TLR3
epi t ope may AifEEt FEHTItHAPTEEEl §° O AtErfePE i t AL HSRN22Hi ndi ng on TLR3
ect odomai n, therahyndisrupt saigcsecept obséivear i Z atnleoni Bnd yaetoseat i on of

downstream signal in at.h S. : : 1 .The .fol |l ow R3 nut ant s
wer e eval uat 8%1?03584%]P%fg\é\@eﬁzf%ﬁthygg‘gﬂﬁ%%ﬁl%ﬁ%ﬁ,(PRjgg@,B'mﬂA,
D536A, 15D536Ksn @338AreHB3oMtrd8BOE,wiNB4dke EBORS - KEADAxKGEEIE, a doubl e
nut ant KAG7ELYA68Aanandifd PLe mibantc A £253 REE3 T LI4S 88852 triple nutant
RA88E/ RABOE/ K4A93E. The wild type TLR3, the R64E, KI182E, K416E nutants and
the tripl@ nBEarxrPa7Q IRAFET/NE7LS "ghowed "evapairdbte™i nding to mAb 15EVQ
20( Fi gure 6Bqanshstables 5B) indhecattd bady; dicdanati Biynd, t@Th&B nut ant s
K467E, R489E, KA67E/ Y468A and RA88E/ RA89E/ KA493E ( Fi gure 6B and 6C). The
remai ni ng vaffants ShOWEG FnteFfnBdt SPEhiTdI Rg WSTH t He SRABEEREvi ng t he
greatest effedtrapfukiof thheseymibagits thounthat oparAknl 2€Q¥Q1ESVAn These
25resul ts showed that resides K467 and R489 P/ere critical determnants of
the mAb 15EVQ'2pi'top8" 'REBPHUE RASE Arsd ¢hAfFiiited 16 the epitope. These
resi dueslier ecctosekynapposetrRénattidodane meyr hace toé JdtRBt{#i gare 7A). The
resul ts al so showed,that; r esidues, Y465, Y468, NaLl, D536, 1638, H539,
30N541, E570, and K619, all on the sanme surface as K467, R488 and R489,
contri but ed tbotdvenepitwpend T sneorfdFusidreraases.urt her supported by the
H D exchange studies with mAb 15EVQ Figure 7A shows binding epitope sites
for mAbs 12QvQ QSV and 15EVQ (bl ack) and C1068 mAb (grey) superinposed on
the 35 struc of human TLR3. The epitope for mAb 15EVQ covers residues
Y465, K467, Y468, TiR488ce RA8ZanNEL7 ModBE36as (Bs3B, aba3%hoadb4lk, E570, and K619.
H D Exchange.studi es._ For D,.exchang t.he procedures. used tao analyze the
ANt body per C0F BAPE SR barat ST Aot o tB e Reder! ea siaciuticrl (ammiro o
al ., J. Bionpks frechad ques§Cld mize-182he2003sfporat etraulatBirochem stry

45: 8488- 8498 .0 2000), Wi # hesore.andi fd:cat i ons 1 s Recanbihant - ThR3 ECD
(expressed fromSf9 cells with Ctermnal Hi s-tag and purified) was

i ncubat ed i n"aCWelPeratdd Watert L 9o oM HEfor S Predet € nPhkd ti nes

resul ti ngsi nmdeadeer i um i ncor porati on at exchangeabl e hydrogen atons. The
deuterated TLR3 ECD was captured on a columm containing  inmobilized mAb
15EVQ and then waShed W tH 1&qiebus ot er .t fﬁélsdaé’ﬁg%%%ﬁﬁﬁbeedd TLR3 ECD
protein was ehutegriromalhe colbusrniandclwealtzat iioduofd chbodisut eri um

contai ning fragnents s determ ned . rote di.gesti on and nmass spec
anal ysi s. Ascgglrtestér e%%ée gont rol’ " %GE(%SSZ%% éll\g/)vré%usﬁr ocessed sinilarly
except it wasnexgresedortsaldeutvehated anat esl)onhip afsér (Taptourreowsr t he

ant i body3 ol t{rr]rpraand age nmmnner_ as t he 20

. eriE hee%.l ?heoq: gr"?td —efkl Lo?danitnbt e (% g/meuse
experi mental “sanplé. (ff?egl ons’ bound to the “an |%oydy wer e inferred to be

t hose sites retapevetyngalol ectoedt fromrrekechangesamdny s heont ai n a hi gher

fraction of deuignihymthar.the refenence, ThB3 EGR.sammlg. About 80% of the
protein could be mapped to specific peptides. Maps of D exchange 25

pert ur bat i on “BFURPRST ECS By"i#b STBEVQ 4F € SR6Hh TN 1R g é 8. Only the
segnent of TkR3nsareeuner tihen pordel onstaffieeted thyi fmak i dE6ERQobsy shown f or

clarity. ,The remainder of the protei.n _extendi to_the 1.ho and car boxyl
Lermin 37 TURS ECD Ak o~ &t FECLed SnprserAbTY. "5OTRG H'D Bxchange

st udi es i dent'ef¢ €dxpéptricdef Segreht &led65YNKYEQEZihed514SNNNI ANl NDDML526 and
529LEKL532 of SEQ ID NO 2 as regions where exchange on TLR3 was
particularly altered by binding to mAb 15EVQ By its nature, H D exchange
is a linear mapping nethod and usually cannot define which 35 residues

wi thin the peptide segnent are nost af Pect ed by anti body bi ndi ng. However,
t he extensive overl ap between the



H D exchange and nutational results gives added confidence that the surface
shown in Figure 7Ais the binding site for mAb 15. This binding site was in
same | i neso 2amvosos7aci d sequence regi on as previously de®criusea9feas1anib
c1068 (PCT 5Publ. no. WO06/060513A2) but it was found to be |ocated on a
conpl etely non-overl appi ng surface (Figure 7A) in agreenment with the | ack
of cross-conpetition between these antibodies. The mAb 15EVQ bi ndi ng

epi t ope was agg&cip@lthyﬁgyoxbmlaﬂ ih@iiﬂ'l%tﬁlcsrﬂ:\%rpﬂ)@(ﬂb@%e§éés? gt)thSBC-term' nal
segnent on TL 10(B et al., Proc. . Acad. Scj. A) 103:
8792-8797, 26B5:" ﬁj?i‘?ﬁ?—skﬂ%rgogfe%lc.e}y\?{ﬁism aftfﬂgﬁwelzsvﬁ‘:l%esas-?a?s, 2007;
Liu et al., StidmreenpgB20:s 37%H<384, 0 2008)atiNelywirshi hyindedbéadidand to any
particular theory, it is believed that binding of mAb 15EVQ on its TLR3

epi tope causes steric 15 clashes with a |igand dsRNA nol ecul e and/ or the

di ner par?neReSPréventing |igand binding and |igand-induced receptor

di merization. SExpymke Fevebenenatki anc1afboryasd ant snimattb endtanced t her nal
stability Strycture based engineering vas conducted to geperate antibody
variants wi th increased therfal “stdbility, W th sintl taneous efforts to

mai nt ai n t heabfdlcoigeealasaetisdstey and 1301 hiaanki zelviciiemogehiei ty. mAb 15EVQ
was sel ect ednf 9ro RRALNGESN LRY.ofTAc MY Fhae JAPHAQOeRi Gid Yonofly gernline

mut ati ons _predi cted to be beneficial based upon structural considerations

vere pur stied 2 e VP ghd "V $BGehtds of ©'mABe 15EVOT (SEGSFD NGPt41 and SEQ
151 D NO 216abs&seet i ey}t wer, enalirgpedl vintthut heohusmarreger mdsne genes

usi ng BLAST ches, The closest _gerniin ences _ident]fi wer e
GenBank Acc. é‘ﬁﬁr”ﬁicﬁ%gt%'a%a l?&éQ%%éxfl(a)r“%ﬁggﬁ%t%ﬁ, g?%gﬁgé%rﬁuv%ﬁy. The

foll owi ng ditfferenees waer esisdenti f i edobetiveeh thacgeymiebAae VH, VL and
those of the phb L3EYRVH-a0d Mecseauencesrat Vi) a¥34heut@BpSi1 FOOR  A61S,
and Q7H, (VL) G30S, L31S, and A34N. The identified sequence differences
were mapped opfb:t HECErAdst BF &5 0sir fdotre o)t hethAbTHBEVert Bitdvr esi dues
predi cted towabt@eapack Rgsandel Bberface: idkes acldvans, Webei &l ected for
engi neering. Baseaﬂ Egonf,t he crystal structure of the antibody (see Exanple
6), potentialPstHuctt?e destabilizing residues were identified. (1) A snall
encl osed cavity was:di€r deniiof ted viehl t hrevooneledt ¥H imgaam\34ryThi s cavity
was | arge engugh tQ.accampdatgsa. sl igbtty.harger, sidechain such as Ile.
(2) E99 of VH CDR3 was buried at the VH VL interface wthout a H bonding
net wor k. 2% he IABYHr 9B tERAr GEd B PNy PRt grOUPRf 2 BIY Mas in a general |y
hydr ophobi ¢ ibt&nisofnneatnhad tdhempsd nycyvan ader radhaks (vdw) contacts to

nei ghbori ng resjidues. Buryin charge_group_i.s u |1y energetically

Unf avor abl 6 4RatHAS Fad “Hestabi [T 2ing"of et  (3) "RE05T Vi i s & VH WL

i nterface rediflireenttstacommtd aeshadchai n Theshulllyy amchaohistIraypyhave
negative inpgagt,dRen-1he 20 pal kbt bk bondiRg,and ¥dwHRacki ng networks for
the Fv were cal cul ated and visually inspected in Pynol (ww.:// pynol org).
Buri ed caVit désedsgst henoyHdapml avE i dBfaiinse Werceoeormpated dyy Cdver (Petrek et
al ., BMC Bi ol phHdMRELhLSea/p3d104006)in Ad sABLECUkaL: raphigs figures were
prepared 25 in Pynol. Miutations were nmade to the expression vectors

encodi ng Fab fragnments or 1g&4 full human anti bodi es generated as descri bed
in Exanple 3 using standard cloning techniques using Quick Change Il XL
Site Directed Mutagenesis Kit (Strata ; Di ego, CA), 30 Change-IT
Multiple Mutation Site Directed I\/Utag%n‘e?ag@flg—sfgt (USB Cor porati on,

d evel ana@ OH) or TBB3ca ey 2 are! s Afngm spblagencinduced
(Stratagene, San Diego, CA). The reagtdr@rsswere perfornmed according to each
manuf act urer's recomendati ons. The obtai ned cl ones 35 were sequenced for
verification, and the resulting engineered variants were nanmed mAbs 15-1 -
15-9. A listMngelof the SEQ ID NGs: for the CDRs, variable regions of |ight
and heavy chains and cbullod-eaghiieavsn, ands | iahi £hahng,{ ok.gah, LSEVQ and
its engineered 5 variants is shown in Table 6. Table 7 shows priners for
gener ati 6p offcddckRIvarTERtoITaBIrR B-1s-

Male B10ORIII mice (6-8 weeks old, Jackson Labs) were
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SEQ I D NO Candi date no: HCDR1 HCDR2 HCDR3 LCDR1 LCDR2 LCDR3 LV HV Heavy
lg&A Light chain 15 111 112 84 109 110 113 41 216 220 156 15-1 111 114 84
109 110 M0 24/05P40130 156 15-2 115 112 84 109 PCT/US2009/062813

divided into groups of 15 per group (arthritis groups) or 4
per group (control mice). Arthritis groups were anesthetized
with Isoflurane and given injections of Type II collagen
(Elastin Products) and Freund’s complete adjuvant

5 supplemented with M. tuberculosis (Difco) on days 0 and 15.
On day 12, mice with developing type II collagen arthritis
were randomized by body weight into treatment groups and were
dosed subcutaneously (SC) on days 12, 17, and 22 (dl2, dl17,
2d2) with mAb 5429 (25 mg/kg), the negative control antibody

10 CVAM (a recombinant mAb of no known specificity in the mouse)
(5 mg/kg) or anti-TNF-o antibody (5 mg/kg, positive control).
In addition, control groups of mice were treated with vehicle
(PBS) or dexamethasone (0.5 mg/kg, Dex, reference compound)
subcutaneously (SC) daily (QD) on days 12-25. Animals were

15 observed daily from days 12 through 26. Fore and Hind paws
were evaluated by a clinical scoring system (shown below) .
Animals were euthanized on study day 26 and histopathology
was assessed in a blinded fashion (scoring system described
below). Efficacy evaluation was based on animal body

20 weights, and clinical arthritis scores. All animals survived

to study termination.

Clinical scoring criteria for fore and hind paws

0 - normal
25 1 - hind or fore paw joint affected or minimal diffuse
erythema and swelling
2 - hind or fore paw joints affected or mild diffuse
erythema and swelling
3 - hind or fore paw joints affected or moderate diffuse
30 erythema and swelling
4 - marked diffuse erythema and swelling, or =4 digit
joints affected)
5 - severe diffuse erythema and severe swelling entire
paw, unable to flex digits)
35

84



110 113 41 125 131 156 15-3 116 112 84 109 110 113 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 W0&010/051470 PCT/US2009/062813

Histopathologic scoring methods for mouse joints with Type II

collagen arthritis

When scoring paws or ankles from mice with lesions of
type II collagen arthritis, severity of changes as well as
5 number of individual joints affected were considered. When
only 1-3 joints of the paws or ankles out of a possibility of
numerous metacarpal/metatarsal/digit or tarsal/tibiotarsal
joints were affected, an arbitrary assignment of a maximum
score of 1, 2 or 3 for parameters below was given depending
10 on severity of changes. If more than 2 joints were involved,
the criteria below were applied to the most severely
affected/majority of joints.
Clinical data for paw scores were analyzed using AUC for

days 1-15, and % inhibition from controls were calculated.

15
Inflammation

0 - normal
1 - minimal infiltration of inflammatory cells in
synovium and periarticular tissue of affected joints

20 2 - mild infiltration, if paws, restricted to affected
joints
3 - moderate infiltration with moderate edema, if paws,
restricted to affected joints
4 - marked infiltration affecting most areas with marked

25 edema
5 - severe diffuse infiltration with severe edema

Pannus

0 - normal

30 1 - minimal infiltration of pannus in cartilage and
subchondral bone
2 - mild infiltration with marginal zone destruction of
hard tissue in affected joints
3 - moderate infiltration with moderate hard tissue

35 destruction in affected joints
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112 119 109 110 113 41 129 135 156 15-7 111 112 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 1680 2010/051470 PCT/US2009/062813

4 - marked infiltration with marked destruction of joint
architecture, most joints

5 - severe infiltration associated with total or near
total destruction of joint architecture, affects all

5 joints

Cartilage Damage

0 - normal
1 - minimal to mild loss of toluidine blue staining with
10 no obvious chondrocyte loss or collagen disruption in
affected joints
2 — mild loss of toluidine blue staining with focal mild
(superficial) chondrocyte loss and/or collagen
disruption in affected joints
15 3 - moderate loss of toluidine blue staining with
multifocal moderate (depth to middle zone) chondrocyte
loss and/or collagen disruption in affected joints
4 - marked loss of toluidine blue staining with
multifocal marked (depth to deep zone) chondrocyte loss
20 and/or collagen disruption in most joints
5 - severe diffuse loss of toluidine blue staining with
multifocal severe (depth to tide mark) chondrocyte loss

and/or collagen disruption in all joints

25 Bone Resorption

0 - normal
1 - minimal with small areas of resorption, not readily
apparent on low magnification, rare osteoclasts in
affected joints

30 2 - mild with more numerous areas of, not readily
apparent on low magnification, osteoclasts more numerous
in affected joints
3 - moderate with obvious resorption of medullary
trabecular and cortical bone without full thickness

35 defects in cortex, loss of some medullary trabeculae,
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156 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 Maxweanty/gsi4we (eBi osci ence) overni ght at 4C ThePpplratsSesomeases 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 Science, Murhekghar&at Ny ow Gatoni Nocathidn p82%t8501 L0%) nand goat
anti-human Fc: HRP_10(Jackson _Lnmu oResearch West Grove, PA, Cat. No.

109- 035- 098) and” {18 °Pf at'e *HAT T Ead T 5a SpectraMax pl ate reader
(Mol ecul ar Devi ces,- Sankgvalieh AL tiEkabbe defeCandindatetimel Miteant s

Primers Seql D NO Bee%uuzﬁmgilg%ﬁ 308 Mibegemis, Lo/l at e el s d# 15-1
HC. F5OR GCCTGGAGT GGAT GGGECCGGAT CGACCCCA 142 5042 164595

CGCTGGGGTCCAT CCEFCCEATECACTECAGIES 138 medy bl ar yeong 3 AP MAREGT AACT CCCGTTGCGG
144 5046 164584 GGATCTOGCCEACCCAGRCGATCCAGTAGTTGGTGAAG 145

5 — severe with full thickness defects in cortical bone

and destruction of joint architecture of all joints

10 Results
Dexamethasone (Dex) and anti-mouse TNF-a antibody was

used as a positive control, PBS was used as vehicle control,
and CVAM was used as a negative control antibody. All
treatments were initiated on day 12 of the study, during the

15 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
had the highest clinical scores. Significantly reduced
clinical scores were observed for the groups treated with Dex

20 (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
area under the curve (AUC) were significantly reduced by
treatment with 25 mg/kg mAb 5429 (43% reduction), 5 mg/kg

25 anti-TNF-0 antibody (52%), or Dex (69%) as compared to
vehicle controls. Figure 17 shows means and standard
deviations for AUC for each group.

Histopathological effects of the treatments were also

assessed. Paw bone resorption was significantly decreased by

30 treatment with 25 mg/kg mAb 5429 (47% decrease) as compared
to vehicle controls. Positive control mice treated with 5
mg/kg anti-TNF-o antibody had significantly decreased paw
inflammation (33%), cartilage damage (38%), and summed paw
scores (37%). Treatment with Dex significantly reduced all

35 paw histopathology parameters (73% reduction of summed

scores) .
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15-3 HC: V341/ G355 AGAGGTAACTCCCGITGCGG 146 5045 164584
GCATCTGGECGECACCCAGCTGATCCAGTAGT TGGTGAAG 147 154 HC: A615/ Q67H
AGAGGTAAGYQREEIFEZEG 144 5048 164584 PCT/US2009/062813
CCCTGATGGT CACGT GGCCCTGGAAGCTAGGECTGTAGT TGGTGTAG 148 15-5 HC

FS50R/ V341/ G355/ A61S/ Q67H CTTCACCAACTACTGGATCAGCTGGEGTGCGCCAGATGC 149 5069
p5042 CCCTGATGGT CACGT GECCCTGGAAGCTAGCECTGTAGT TGGTGTAG 148 15-6 HC
V341/ G355/ E99Q CCAEGIAGT ACh X LCEEECHRACCT (HACEAK I TAG dhfd i st s

improve clinical and histopathological disease symptoms in
the CIA model, and suggest the use of TLR3 antagonists for

treatment of rheumatoid arthritis.

5
Example 14
TLR3 antibody antagonists protect from acute lethal
viral infections
Model
10 An influenza A virus challenge model was used as a model

of acute lethal viral infection.
On Day -1, 4, 8, and 12, female C57BL/6 mice (12 weeks

0ld) or female TLR3KO mice (C57BL/6 background; 12 weeks old,
ACE Animals, inc., 15 mice per group) were dosed

15 subcutaneously 20 mg/kg mAb 5429, or PBS alone. On day O,
the mice were anesthetized by isoflurane and were
intranasally administered Influenza A/PR/8/34 virus (ATCC,
Rockland, MD, Lot no. 218171), in 25 pl PBS (equivalent to
10°°°° CEID50). Animals were observed two times a day for

20 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

response to Influenza A virus treatment.

25 Clinical scores

0 - normal, alert and reactive, no visible signs of
illness
1 - ruffled coat, with or without slightly reduced
ambulation

30 2 — ruffled coat, hunched posture when walking,
reluctant ambulation, labored breathing
3 - ruffled coat, labored breathing, ataxia, tremor
4 - ruffled coat, inability to ambulate with gentle
prodding, unconsciousness, feels cold to the touch

35 5 - found dead
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5070 p5045 GIAGCCCT GGTACAGCT GGCGGEECGCAGTAGTACATGECG 151 15-7 LC
G3051315 GCCAGCCAGAGCATCAGCAGCTACCTGECCTGGTACCAGC 152 5043 164595
GCTGGTACRAGCOASHEIAGCCT GCTGATCCTCTGECTGEC 153 15- 8 LC: R84NS2009/062813
AGAGGTAACTCCCGTITGCGG 144 5047 164588

CCGEECTTCTGCTGGTACCAGI TCAGGTAGCTGCTGATGCTCTG 154 15-9 HC. F50R/ V341/ G355
[/ A6151Q67HLE99Q CGCCATGIACTACT GCGCCCGECCAGCTGTACCAGGEGCTAC 150 5097 p5069.
GTAGCCCT GGTARALIITHEGCCGEECECAGTAGTACATGECG

Survival, daily clinical scores, and changes in body
weight were evaluated in the study. Both influenza A
infected WT mice administered mAb 5429 (20 mg/kg) and

5 influenza A infected TLR3KO not receiveing mAb 5429

demonstrated a statistically significant increase in survival
(p<0.001 and p<0.01, respectively) when compared to C57BL/6
mice inoculated with the Influenza virus, indicating that
antagonism or deficiency of TLR3 can prevent influenza -

10 induced mortality (Figure 18). Clinical scores were
significantly reduced in the group receiving 20 mg/kg mAb
5429, as well as in the TLR3KO group (Figure 19). The body
weight of the mice was observed over a period of 14 days
after influenza virus administration. Body weight decreased

15 steadily in C57BL/6 mice dosed with Influenza A virus.
However, both the C57BL/6 mice dosed with 20 mg/kg mAb 5429
and the TLR3KO mice demonstrated significantly greater body
weight relative to the WT C57BL/6 mice inoculated with
Influenza virus (Figure 20). These results demonstrated that

20 TLR3 antibody antagonists reduced clinical symptoms and
mortality in an acute lethal influenza viral infection model,
and suggested that TLR3 antagonists may provide protection

for humans in acute infectious states.

25 Example 15

TLR3 antibody antagonists improve hyperglycemia and

reduce plasma insulin

Model
The Diet-induced obesity (DIO) model was used as a
30 model of hyperglycemia and insulin resistance, and obesity.
C57BL/6 WT animals (about 3 weeks old, Jackson Labs) and
TLR3KO animals (C57BL/6 background; about 3 weeks old, Ace
Animals, Inc.) were maintained on a high fat diet for 12 to
16 weeks. Both TLR3KO and WT C57BL/6 mice were fed either
35 with normal chow or high-fat diet (Purina TestDiet cat. no.

58126) consisting of 60.9% kcal fat and 20.8% kcal
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151 *p5069 as a single gene for heavy chain. Variable reagion of p5069
swaped to p5070 backbone DSC experinments were perforned on a
M cr oCal '"wWOARNtsVR020capi |  ary DSC system (M croCal, LLECTNSeelvamsidn, M)
in which tenperature differences between the reference and sanple cells
were continuously neasured, and calibrated to power units. Sanples were
heated from 10 Cto 95 C at a heating rate of 60 C/ hour. The pre-scan tine

was 15 m nut esri®and-bihe filiter vage perinegiwas o4O seconds .1idke-cencentrati on
used in the DSC experiments s _about, 0,5 ng/m_ Analysis_of the resulting
s%‘,\r%gf Cg’r o %/ :

t her nogr ans  WaS Per'f of MG POCATP O gi ' F Eot{ el 0 crocal, LLC).
The thermal sbtadd iityir Baphofrauhevgenerated veslhlant snas419measur ed by DSC

(Table 8). Binding,of.ghe.gnidbody, varkaps tor Thi3:Was gopparable to that
of the parental antibody. Table 8. Summary of nelting tenperatures (TM of

the vari ant s TahtP 4t PHIFACE # dfeekakiTigot Aemtois!l cindi thitke - ndfF2Wheat i ons
Rat i onal e TMréQo-AIM {0) p1b&VQerW sabdids Qelb- dsddVeEBORsVIHIVL 1 nterface
69.3 4.6 15-2 HV V341 VH.c re packi ng. . 66. 9. .2, &5-% HV

e t . lucose tolerance

measurements at 1me polfits 1indicate
tests were performed by i.p administration of glucose at 1.0
mg/g body weight after overnight fast at week 7. In
10 addition, fasting insulin and glucose levels were measured.
HOMA-IR was determined from the equation based on the
levels of fasting glucose and insulin levels (12) using
following equation: HOMA-IR = ((fasting glucose (mmol/l) x
fasting insulin (mU/1))/ 22.5 (Wallace et al., Diabetes Care
15 27:1487-1495,, 2004). Fasting blood glucose (BG) was
determined using glucose oxidase assay. Fasting insulin
levels were determined using the insulin rat/mouse ELISA kit

(Crystal Chem, cat. No. 90060).

20 Results
After 12-16 weeks on high fat diet, the WT DIO aimals
were hyperglycemic and hyperinsulinemic. Glucose tolerance
was improved in the WT DIO animals but not in the TLR3KO DIO
animals upon treatment with mAb 5429. Significantly reduced
25 blood glucose levels were observed in mAb 5429 treated
animals post glucose challenge at 60, 90, 120, and 180 min
when compared to control (PBS only) (Figure 21A). About 21%
reduction in AUC was observed in the mAb 5429 treated WT DIO
animals when compared to the WT DIO mice not receiveing the
30 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
indicated improved insulin sensitivity in the WT DIO animals
35 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
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V34VG35S H- bondi ng,

VH core packing 71.2 6.5 15-4 HV A61S/ Q67H VH VL
packi ng, VH surface charge distribution 65.4 0.7 -
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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

hyperglycemia, insulin resistance, and type II diabetes.

Example 16
TLR3 antibody antagonists protect from bacteria and

virus-induced inflammatory responses

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
Center, Buffalo, NY). Human rhinovirus 16 was obtained from
the American Type Culture Collection (ATCC) with TCID(50)=2.8
x 107/ml.

NTHi stimulation assays

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
x 10"/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
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
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11.3 20 Exanple 8 GCeneration of a surrogate anti-TLR3 antibody A
chinmeric antagonistic rat/nouse anti-nouse TLR3 anti body, herein naned mAb
5429 was wyonerwsedot o eval uate 5 ef fects of inhibiting PCRAISSgNEdSIhg i N
various in vivo nodels, as the hunmani zed anti bodi es generated in Exanple 1
did not have sufficient specificity or antagoni st activity for nouse TLR3.
The surrogate chineric mAb 5429 as well as its parent rat anti-nouse TLR3
anti body c18%iqivyri-bit gd raotsenl0ddR3, si ghahbag, ica) vid ree andner vivo, and
anel i or at ed gg& hso%elfitc lmscgflni sns in sever al disease nodels in the nouse.
Dat a di scussed’ bel'ow §Uggest ¥ &°F81€ FO7 R3*TH "CAEST FdGctT on and

per pet uat i on (ofmigdetr Comrtratieomf Pastat i 6X), . and contribute to the rational e
for the therapeutic use of TLR3 15 antagoni sts and TLR3 anti body

ant agoni sts, for exanple acute and chronic inflammtory conditions

i ncl udi ng>hyp TERE e U2 EOPhABRSNd ai rway i nfl ammation, inflamatory
bowel di seases anghprheunsd ekde adddaebtis Miviswalsti nf-ectionsssuand type |

di abetes. 20 nerati on of e surrogat 4 rats were
mond zed i 1L BEoRbT Mt h e Rt TORy ditadbRar i) (&hihd S de 1703 of seq
I D NO 162, cGenBamklAcc.ThhoneXNPd569054)bgerer at ¢ usi 31y ppout imeanet hods.
Lynphocytes 25from t rat s_dempnst.rati antibody titers specific to

i e TLRS Ger eI iebR o RS marans Capr <t RERoRh b s Er e el

ant i bodi 88 r eactdaredt tomur hne fPLR3vanebe ddentof icdland /tvested for in vitro
antagoni st activity int ri.ne. iLer rLer i_ne enbryonic
fi brobl ast agégﬁfs\%l)é%' Tﬁg%ﬁ%ﬂd&g%} Cii ];Zlg %igﬁ‘%%\%alégseqa%g%% fogr further
wor k. Funct i 6nEdkipapi alsl €RPRYIIOAS gEnES I heT@eserfitrdiiced S P6RRYARLPE 1811
secreted by theitwbrigdomaa.s Goenedohieavy £hain and |ight chain variable
regi on genes were then respectively inserted into plasm d expression
vectors that provided coding 35 sequences for generating a chineric
Rat / Bal b1 & nBkg@l/sKk mAb desi gnated as mAb 5429 using routine nethods. The

anti bodi es were ﬁMﬁ%ﬁ@;%@%%@c&&@fqnh{}c@%@m@/&cﬂo hg,q;am no aci d
sequences of the mAb 5429 heavy and |i1ght chain variable regions are shown

in SEQ | D NORABESARELSEOCPEF NG 163 JpespEeendelty maam t Helkeadl§ and |ight
chain full | epgtdbi5sequrRGeshiaizg SFOWIstdhaSEQ: | DN 166)anehSEQ | D NO. 165,

respectively. The .heavy a |.i ght ain full length se ces of mAb c1811
are shown i nngﬁﬁqﬁlglﬁﬁgy fgge%ttn “s‘&%qﬁ Bgﬁﬁﬂafé?? &é%re%%ig\g/gl y.mA%O

Char act er? zat PR of spAlRhER29:d rhinovirgAbl BY29dwasléharadleridzed i n a panel
of in vitro assaysybes Jbsubewr akiZi-pg-ability on TLR3 signaling. The
activity assays and results are descri bed bel ow. 15 Mirine Luciferase
Reporter Gene Assay The nurine TLR3 cDNA (SEQ ID NO 161, GenBank
Acc. No: NM 126166) was anplified by PCR fromnurine spleen cDNA (BD

Bi osci ences, Bedford, MA), and clo i t he pCEP4 vector (Life

Technol ogi es, Carsl bad, CA) using srkte—%m'ﬂ%et hods. 20200 t|l HEK293T cells
wer e pl ated i BLRES apbibodyhpriagonaats shppress phitammanery) regpenaesr 4®i on of 4 X
104 cells/well in conplete DVEM angiused,dshe foll ow ng day for
transfections using Lipofectam ne 2'0'0'0_(% trogen Corp., Carslbad, CA)
using 30 ng pNF-KB firefly luciferase (Stratagene, San D ego, 25CA) or 30
ng pl SRE fireaétiwodsuci ferase (BD Bi osci ences, Bedford, MA), 5 ng phRL-TK
control Renillag lucif e (Pr a \ IS W . pl asm ds,
175 ng pCEPs encoding ThS FUIT-T nat b 1 Ae LA S 1578 e ot y
pcDNA3. 13VectBt (elef elatechhologhessl ICatsthad, 7TA0t ecbrsi/gl BGt'He total DNA
amount to 50angéMRl ko 24aBRUESErpOSEE. t PANSTeEt i), thhesgebls.aaere i ncubat ed
for 30 mnutes to 1 hour at 37C wth the anti-nmurine TLR3 anti bodies in
fresh serum Free BRVEMDELER 24h8IGHdPPEBN 6P 8~ %6r 14 HgrpI™pol§(1: C). The
pl ates were harvestedraft ertddnBouwscustng r3athe tahe:d 0 Luci ferase Assay
System (Pronmega, Madison, W). The relative light units were neasured using

a FLUGst ar
35
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OPTI MA nul ti-detection reader with OPTI MA software (BMS Labtech GrbH,

Ger many) .

Normal i zed values (luciferase ratios) were obtained by dividing

the firefwooslatioe | ight units (RLUs) by the Renilla RCU4IS2000628429 as

wel |

as its 5parent mAb c1811 and mAb 15 (Tabl e 3a)

r educed

poly(l: QO

i nduced NF-kB and | SRE activation in a dose-dependent fashion (Figure 8A

and 8B),

| C50s neasur edsinst he | SRE assay were 0.5, 22,
mAB 15 and 10mAb c1811, r ,
Assay C57BL/ 6 H0EE (E&]"s TEtE€ lobt HlUREHCT Pém Rt s

respectively.

Murin

e Enbr

Y

denonstrating their abilities to antagonize the activity of TLR3.
and 0.7 p,g/nl for
oni ¢ _Fi brobl ast (MEF)
oot Abst Ot =VEFTM

mAb 5249,

Co57BL/ 6 - 00Q%)-y The-1eelks, were pirated dda96cmel/kadiid ahgbottom plates (BD

Fal con) at 20,000 cells/well

in 200 pi

VEF

medi a

DVEM wi t h gl ut amax,

10%

heat inacti vatred-¥BS 1] ¥eREARM AR BYpBIF ! Sgetit RPER n)™ TAP1S ilAcubat i ons
mAb c1811 were
added into m@llﬁélghe pl ates were incubated with the 20mAbs for 1hr, after

were donesat 37C/ 5%C2. 24 hours after plating,

mAb

5429 or

whi ch Pol y(I: was added at 1 pg/m in each well. The supernatants were
collected after a 24-hour incubation. Cytokine |levels were determ ned using
a bead kit (fmnvitrogenm Corp., Cars{bad, CAJ to detect CXCLIOftP-10
foll ow ng mapgloacturer’ s protpgol . | The g esul t s . yere|gr aRhed [25 gl ng

G aphPad Pri sm,Sgffware. E6. s | edi.e5 of gehscets polxygl 7€) - 1 |ackuced
CXCL10/1P-10 TENGiS 1Th a qR5e-0RRENERBL JANRAT, 0 sdENDASLTAT I Ng 4., abill i ties
of these ant Q%&MSE\[O QD[@gonIE?LOndPQenO,%BiH%d Elqjkghlbl sl LRSS |
signaling (FIgHl e 9) 150 |50y {fl BHEL L %50 o s ot Olggb W18 117+ &0 (BL/ 6
and TLR3 kno"D%rE)rZL\ FTCRSKO)—(C57BL ou,'zgl und; femu e, 0" 1:2| weeksof age,
396 Thi g1 y oo Bk ot JRLS e dad o et ot RIS I T M O
eut hani zed apd22hd pe'itorga%$ P ol B38E 09 1435 0o TR0az g L eS0T o
sterile PBS—PPMiQglycolldle-eliciied peritidnéal wa?uﬁgﬂiges3%§?f
resuspended |rPoRER+ A 1&c el 1393521819 8156\9-4{?\13%4-3 B2a g Y ﬁirj-zTr yf_\%ﬁq’iﬁ ue
staining. Ce|lls were pelleted by centrifugation and resuspended in 250 p
FACS Buffer [DPBS - Ca2' - My2®XCLIMg hePCLIMA-4aat | Veiied FBS/RAVTRIIGESSHAT-19m| Azi de)
and were kept_wowatwet i ce. |Plie 0CD16/[232 9P eageitt H(¥EBi ol ence) Was used|at 10
pg/ 106 cel |l s| frow 140 m nut e&8t0.7bl opks £¢5 Regeptroris orp' t he nmaclplophages. The
cells were d| stopadut ed at |BO6 4sel | psoa+ 300 |Forwetd {7es2:supf aew4stias niing.

Al exa- Fl uor pdrby(dyblreswl ar1sE@Rmobep) 2 €anj ugatced.amAb|ec1811 andopdb 1679 (rat
anti - nouse TlpR3:Aanti body tlhat had ho TLR3 gpecificii{y, and tlhus used|as an
i sotype cont [ Q] Jeatder € addegb-ais 0. 2h2pgh 106 [eeldcs angh i ncubatigd on ice in
the dark for|[ 30,0 nutes. e €Ll T S|vef es washed @nd fesuspendgd T n 250 pl of
FACS Buffer. [Tl ROV abl THRY 5t al Nissfs A0 (BB, Blu@SCIRIGES 7. gghgng,JAM,
was added at—%g& el |10 [TRLe -t Mafgs s F MUteEs Ief ore acqui shd,08, of
sanpl es on FA W”“'Yﬂbur”tc;pet%qt?afdéadwcer+wpopuﬁatr0n; """ Sanples wer e

col | ect ed byWthemFACSWCakfﬁu%@bggﬁm@%%f+WCMestWPrOWSOftwareimFCSWExpﬁess
was used to anal-yze-the-coll8EH2O8St a by forning histograms. - The

bi ndi ng of mAb c¢1811 to murine thioglycollateelicited peritoneal
macr ophaggs from C57BL/ 6 and TLR3KO mice were eval uated by flow cytonetry

to determ ne binding specificity. mAb 5429 was not used in this assay since
the 25 nouse Fc region of this ch
t o non-speci f rerDianditgly BEaRhB4ds exbpbedse dn Alantia Bk GebPonda33 K

i body was expected to contribute

macr ophages,
peritoneal
(Figure 10).

macr ophages,

and i ncreased bi ndi

.e%%oh‘?e]:[igﬁ. gee.l.I lls

suggest i

surfaces of C57BL/6
y of the mAb for TLR3
mAb 5429, 30 having the sanme binding regions as mAb c1811,

is

assuned {9 hgve,dfae sanme binding specificity as mAb c¢1811. Exanple 9 TLR3
anti body antagonists protect from TLR3-nedi ated system ¢ 35i nf| ammati on

Mbdel

TheV'B61 §tt-0) iriiducBat'sstentc &t okitfief'tHebki e nodel was

used as a nodeltusfcottRIrimgdyated systentecdunthadarat/i bohzal N ¢diils nodel ,

pol y(1:C) (PLQ). del|
chenoki ne response

PSRl
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iral Ty

Erﬁittr%@erﬁélg[ i_(g'r%nul%gfvg%lkse%%tvleﬂ
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"Femal e

ne and

C57BL/ 6 mi ceMPB- rafiedkis 8pdjeldr piairal et TERIKG AL eén); CBTBLINGubaiddyr ound:;

8-10 weeks ol d, Ace Animal s,

Inc.) were given mAb 5429 at 10, 20 or 50

ng/ kg in 0.5 nmM PBS, mAb c1811 at 2, 10 or 20 ng/kg in 0.5 m PBS or 0.5 ni
PBS al one 10(vehicle control) subcutanggusly. 24 hours after antibody



dosing, mce were given 50 jig poly(l:C (Anmersham Cat. No. 26-4732 Lot no.
| HO156) in 0.1 m PBS intraperitoneally. Retro-orbital blood was coll ected
1 and 4 hwonsiist4en the poly(l:C) chall enge. Serum was pcease@d/062803n whol e
bl ood and 15 anal yzed for cytoki ne and chenoki ne concentrations by Lum nex.
Results Poly(l:C) delivered intraperitoneally induced a systemc 20

cyt oki ne and chenoki ne response that was partially TLR3- nedi ated, as
eviddenceg byathﬁosihgmcbbcmoﬁ loy Hﬁ@fiuc(egll%rmdgctdmﬁi@fth@%g@ﬂeI of chenoki nes
an cyto ines.in the T KO ani S e 9A). The TL ependent

pol y(1: %aﬁ%atd‘wﬁ%m@?o?%sﬁ& |aLt 6, “KC°* Cfﬁl?/ﬁbtﬂatéﬁﬂsTﬁFga at 1 hr
25post - poI y( Itoe)ooclnaymanged antdohted d@pr COhRANEEScand aENE7a. atrdk hr

post - pol y(I: q$€lIeg%penagggsgggsggg%llﬁﬁén%ﬁéa%QZQ S|g |ﬁ!g§ntly reduced

| evel s of the ent ors trating ealflty of the
anti bodi eS t atreduces TddR3estgrabhango r ¥ v /aTabina QIB)ubaVacﬂutEﬁ B Table 9
30 are shown as nean cytoki ne or chenokine concentrations g/m of six

anlnals/grouﬁlgEﬁFt?ﬁe °Hath HaGY ST Vi hit) Tﬁﬁéuﬁﬁéaﬁﬁhlén?% 7 be
benefi ci al i neredupkngtexcessrEl R3tlaredd atreldceydiokieneswand ehenoki ne | evel s

Co7BLI6 TLRARS Pre T S AR o Ry oo P e e Y B ko) - - -
- 1hPC ChéP@@ﬁé@gYNﬁ@VGtUGEUOCQ%D319a@ﬂb3@ 1°2)9, 18> m¢2449r#43. 80 10. 13**
KC 10 sICAM-1 expession, the HUVEC cells were treated with 20 ug/ml

poly(I:C) and various concentrations of mAb 15EVQ (0.8 - 50

pg/ml) . The cell supernatants were analyzed for sICAM-1

expression by ELISA (R&D systems). Cell viability was

measured using the CellTiterGlo kit (Promega, Madison, WI).

15
Results

HUVEC cells produced the following cytokines in response
to poly(I:C): IL-1RA, IL-2, IL-2R, IL-6, IL-7, CXCL8/IL-8,
IL-12 (p40-p70), IL-15, IL-17, TNF-o, IFN-o, IFN-y, GM-CSF,

20 CCL3/MIP-lo, CCL4/MIP-1(3, CXCL10/IP-10, CCL5/RANTES,
CCL2/MCP-1, VEGF, G-CSF, FGF-basic, and HGF (Table 11). mAb
15EVQ dose-dependently reduced levels of all cytokines
induced by poly(I:C) (Table 12). The ability of mAb 15EVQ to
reduce poly(I:C)-induced production of TNF-&, CCL2/MCP-1,

25 CCL5/RANTES, and CXCL10/IP-10 suggested that inhibiton 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

30 angiogenesis in a variety of cancers and ocular diseases such
as age-related macular degeneration.

TNF-o 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-

35 47, 1994; Pober et al., Am. J. Pathol. 133:426-33, 1988).

CCL2/MCP-1, CCL5/RANTES, and CXCL10/IP-10 have been
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129.3 9.83 2357 491.5" 152.0 21.34 432.3 90.66"" 1L-6 40.91 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 24970 20885600" 4 h PIC challenge IL-1a 28.21 17. 78CTAG2009462803 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 0.10 O 561.7 81.84" 3.215 3.115 305.8 53.63"" *p<0.001:
One Wy ANOVA to C57BL/ 6 PBS **p<0.001 One Wy ANOVA to C57BL/ 6 PIC Tabl e
9B. C57BL/6ilpGcht#dHntmdnocyte and T cell recruitment and contribute

to the development of atherosclerosis (Lundgerg et al., Clin.
Immunol. 2009). The generation of VEGF by endothelial cells
has been linked to abnormal tissue growth or tumors in a

5 variety of cancers during angiogenesis (Livengood et al.,
Cell. Immunol. 249:55-62, 2007).

Soluble Intercellular Adhesion Molecule 1 (sICAM-1) is
generated by proteolytic cleavage and is a marker for
endothelial cell activation. ICAM-1 plays a key role in

10 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)
activated the endothelial cells to upregulate sICAM-1

15 expression and the uregulation was reduced by treatment with

mAb 15EVQ (Figure 24A7).

20

25

30

35
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+ mb 5429 (ng/kg) 50 20 10 - - - mAb c1811 (mg/kg) - - - 20 10 2 1 h PIC
chal | enge TNF-a 29.33 3.78""" 31.05 1.59""" 59.55 12.71""" 32.54

3.89""" ARo2810/08144""" 42.61 10.58*"" KC 466.3 92. 35" 'PCTABR003/08413101" " "
744.6 103.1"" 637.3 151.0""" 944.2 130.9"" 919.3 231.2"" |1L-6 480.2
62.88""" 375.9 46.14 705.2 149.8""" 739.2 113.3""" 1047 222""" 1229
378.4""" MCP-1 168.5 15.04"" 321.6 206.7 219.2 70.58"
Table 11.
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(:C) 0.00 1286.6 + 300.8 1360.1 + 245.4
Poly(:C) ug/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
12.5 650.5 + 29.8 38.8+6.5 39.8+10.9
6.25 643.4 +39.9 342+0 32.1+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(kC) ug/ml IFNo. CXCL10/IP-10 CCL4/MIP-1B
100 50.7 + 0 3803.1 + 185.5 234.5+19.7
50 44.9+1.7 2235.9 + 184.6 201.6 +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 + 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 poly(:C) 0.0 0.0 0.0
Poly(kC) ug/ml RANTES TNFo VEGF
100 6266.9 + 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+28 700.3 + 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 4404 + 295
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(:C) 4.9+45 1.9+04 32.1+8.8
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+36* 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 6542 +14.8
IL-15 00+00* 0.0+00* 00+0.0* 41+00* 388+65 434+ 00 388+65 434+ 00
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
IFN. 09+13* 09+1.3* 19.0+7.7* 36.1+ 0.0 44.9+17 41.2+ 35 47.3+1.7 40.0+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 21574+ 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
TNFc 19+04* 16+00* 22+00* 34 +0.0 63+05 85+ 0.0 76+14 69+23
VEGF 872+87% 28.6+8.7* 88.3+52.1* 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
This suggested that TLR3 antibody antagonists can
inhibit leukocyte trafficking and thus tissue damage caused
10 by the influx of inflammatory cells.

HUVECs were cultured, plated and

For viability assays,

stimulated with poly(I:C) as described above. mAb 15EVQ
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184.0 14.92"" 278.3 53.57 414.9 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""" WOMNIE®S1381 169. 7""" 2439 308.7"" 1601 398. #CTUS2B08628168. 0" " "
1365 474.1""" 2209 402.5"" TNF-a 100.1 8.5""" 205.1 41.85""" 226.1
64.72""" 138.9 26.0""" 121.6 38.85""" 223.8 4774""" ***p<0.001,

**p<0. 01, *p<0.05: One Wy ANOVA statistics were conpared to the C57BL16 +
EI C group E&amcﬁpéﬁ?\%ﬁl?L%&@BE&Q%ﬁy(ﬁﬁ)agﬁméédsré@ditG@naier\/gy 4 b
yperresponsi_yeness del, . rwa rresponsi veness was i nduced by

Pol y(1:0). Y ﬁgﬁﬁlvela%%%ﬁy/ 6 M CE %gg) weeks ol d) or female TLR3KO nice
(C57BL/ 6 backgr oundin-h2dweeksn ol [d endcercAne hreded 1 deicivptiver e€aanest heti zed
with isoflurapg,and several. dosgse (191100::09) . 0foPaLy (@l it 20 Pl sterile
PBS were adm nistered 10intranasally. Mce received three adm nistrations

of pol y(!I .5C) dEBIIPBIYSSH PH @Y P AUt PEsI el ot Bet WeenJeach

adm ni strati enr1z2daboety soheltionsng tihelbasiipol aHd o @ r{ke B of

adm ni stration, Jl.ung functijion and air hyper.responsi veness t

et hachol | ne HeTe et G Uei g Ghoi e 15 oty IRt RL <Hiadr abity "EBUXCO
system) . Thecmicabwepes ploaded liont oo tahée whrolle rboidy apf etupgsegri@ph chanber

and al | oned tQ.acchifel.@haL Ak ibeast rar r@-x%lﬂ)@%g Fal | owieng;: basel i ne .
readi ngs, mce were exposed to increasing doses of nebulized nethacholine

(Si gma, . beuist MD)IERPheR ekl T e d 0207 fet Rat o Re Mas adhicAfist ered for
2 mnutes, foktoviedibylwaibyg waskul ecideka €0l kectd araperimgd, fol |l owed by a

Lo-minute rest.narhod: hefore.subsequent ] nareasi ngzdose Jagthachol i ne
chal | enges. e increased airflow resistance was nmeasured as Enhanced Pause
(Penh) and i $rfeymeserit eddasvarser rasedgey RPénhe 25 sy dbRes 9V esandeaas- mi nut e

recording perkod «hBUXQOsHsteh. ifRld-ewbhie g funet i ofr-pRaASUr ENENt'S, mice
wer e eut hani zed, and the | ungs were cannul ated. Bronchoal veo] ar | avages

(BAL) were pefformsal by infedtiiig® PRt PES 18t HerFdngs End retri evi ng
t he ef fl uent (K308 .| unEeH ks uagowene prefoviednanchtr30ufe azenhe BAL fl uids were

centrifuged (%E@Qiovarlpg} 150 glfs )(L??ngtogﬁ gell- rﬁ%lsﬁﬁrﬁln%"i‘t. anfs syer e
col l ected and stored at -80C until ana ysis. Ce pellets were resuspended
in 200 pl PBS82f of0t ot alTtEAdHiAPRE It Farl € &F| PesURtsal Frer PiHAPl ex assay
was per f or mednfoldeat ng sikbeadmpub acd wher ' prataeel antrshenBaMil ti pl ex
| ITTYUI’]O&SE&[y Iélréve I\t/lilml_:jlJ)eqlie{/ia%illlig§clloas’s m protecting endothelial

barrier integrity to prevent vascular leakage, a potentially

serious condition associated with organ failure and life-

threatening inflammatory conditions such as sepsis. TLR3

antagonism may also be beneficial in viral infections

25 involving endothelial cell pathology such as the viral

hemorrhagic fevers caused by members of the families

flaviviridae (e.g. Dengue, yellow fever), filoviridae (Ebola,

Marburg), bunyaviridae (e.g. Hantavirus, Nairovirus,

Phlebovirus), and arenaviridae (e.g. Lujo, Lassa, Argentine,

30 Bolivian, Venezuelan hemorrhagic fevers (Sihibamiya et al.,

Blood 113:714-722, 2009).
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Resul ts Previ ous observations denonstrated that the intranasa

adm ni stration of poly(l:C induced a TLR3 -nediated 5 inpairnment in |ung
functi on wWo 2nioas14wt h i ncreased enhanced pause (PenH) neasarsesmens2sih whol e
body pl et hysnmography (Buxco) at baseline and an increased responsiveness to
aerosol i zed net hacholine (an indicator of airway hyperesponsiveness) (PCT
Publ . No. WO06/060513A2). This 10inpairnent in the lung function was
associated wi th neutrophil recruitmxahpidti® the [ung, and increased |evels
of pro- |nflannatory(£ytok|ne /che 0| in IQF Iggo. In thls gtudy, t he

ef fect of mAb 1811 afe—Ab—54 ’ 5Oy “hdtced

i npai rment in lung functi onciye 2) ‘ imen GLRAC h antlbody at 50 ng/ kg
subcut aneousl y prA&ﬁNHQyQ&kxggtC%mggéiL%n'grmulneTHE5R§5Q§QE§é§Qﬁ!npaIrnent
of lung function was significantly reduced by treatnment of animals with
TLR3 ant i Bodysait &§entEts TpRI0E Tt 2h &Sl el 98 dhat | ien§eamPrER3: 20

nedi at ed |ncmea&g&omalﬁﬁsebmmaDPg@%hﬁna akrwayu&QHSRguﬁmhy tamoneb hachol i ne
wer e prevent he anti t|bo e 11).

Furt her, R§8 %3 wee?@@ ? QXl ﬁlls n 6m%h% ﬁgﬁée | ung and
generation OPCEM%WBRt@@ﬁcﬂﬂnmﬁ@Jalmmhysmeﬁedreﬁubedrﬂwdth@ﬁant|-TLR3

anti body - h i (Flg and the
CXCL10/1 P- 10 %%\?ZS}ESQ(%{HQE?E& éy)1E g\e{%%%rerg‘gt}r“gdpfu{r%ﬁm&? e ‘o %'%2’
bronchoal@eoNaﬂdiauaghﬁﬁﬂusﬁn@BAbEﬁecTheﬂstudo@ﬁumereaﬂep@akﬁﬂ at | east

{rom one. 50r ot beght bt Y&oEE by “RadH €onbor VERPeathiS"A #CA°poi nt 1 om

one nouse, amdsmhe;heh;zomsahmbacsmsh@wagnmuplﬂeams ndJ kg fstudy denonstr at ed
that system ¢ally-adginisted TLR3 antibody antagonists reached the lung,
reduced TLR3-nedi ated i npairnment of lung function, neutrophil infiltration
into the 35 airway, chenokine generation and respiratory tract inflammation
in the used nodel. Thus, TLR3 antagonists may be beneficial in the
treatment or prevention of respiratory diseases characterized by airway
hyperresponsi veness, such as asthma, allergic rhinitis, chronic obstructive
pul monary di sease (COPD), and cystic fibrosis. 5 Exanple 11 TLR3 anti body
ant agoni sts protect frominflammatory bowel disease 10 Model The
DSS colitis Mddel was used as a nodel of inflammtory bowel disease. Fenual e
C57BL/ 6 mce (<8 weeks old) or female TLR3KO m ce (C57BL/6 background; <8
weeks ol d wei ghi ng between 1516.5g and 18g, Ace Aninmals, Inc.) were fed
gama-irradi ated food starting on day -1. DSS (Dextran sulfate) (MP

Bi onedi cal s, Aurora, OH, Catal og no: 160110; 35-50kDa; 18- 20% Sul fur, Lot
no. 8247J) was diluted in autoclaved acidified drinking water to a final
concentration of 5% 20The DSS-water was adm nistered for 5 days, after
which it was replaced with plain water. Mce were allowed to drink water ad
l'i bitum throughout the study. Al water bottles were weighed every day to
record water consunption. On days 0, 2, and 4 mce were dosed
intraperitoneally with 5 ng/kg 25(0.1 ng in 0.1 m PBS) mAb 5429, nouse
anti-TNF-a anti body, or PBS as a control. Mce were nonitored daily

t hroughout the study and were wei ghed on days O through 4 and day 7. Mce
wer e eut hani zed on days 2 and 7 of the study. Abdom nal cavities were
opened and the ascending colons cut 30 where they join the cecum Col ons
were collected and fixed in 10% neutral buffered formalin. Colons were

par af fi n- enbedded, sectioned and H&E stai ned (Qualtek Ml ecul ar Labs, Santa
Bar bara, CA). Col oni c histopathol ogi cal assessnents were done in a blinded
fashion by a veterinary pathol ogi st 35as descri bed bel ow (Pat hoMetri x, San
Jose, CA). Histopathol ogic eval uation
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Two segnents of large intestine, colon and rectum were eval uated and
scored for the follow ng changes: (i) single cell necrosis; (ii) epithelial
ul cer ati omQ 20i0/as)47epi t hel i al sl oughing; (iv) cryptal ab®ceas000§28¢z! |
proliferation; (vi) cryptal cell proliferation; (vii) granulation tissue
5formation in the lamna propria; (viii) granulation tissue in the

subrucosa; (i x) subnucosal inflammtory cell infiltrate, neutrophil

predom nant; and (x) subnucosal edensa. A single, overall score of
severity was given based on 10the followi ng standards: O - non-existent 1 -
mld, focal or occasionally found 2 - mld, nultifocal 3 - noderate,

frequently found but in limted area&AIME - severe, frequently found in
many areas or extensions of the tissue submtted 5 - very severe, extends
to large portions of the tissue 20subm tted Results , Pr evi ous

obser vat i ons 'déPonSe 1HEEd? T HEC T LRk Hifi Pl 8= Shonet S ghi Ficant | y reduced
hi st opat hol ogy =eapatetinit kt2bexdd dnt ype 1Al e iracaptmdel (Tfk3h nf | anmmat ory
bowel disease i ed..bhy iLn ti 0513A2), thus
suggesti ng thata%$ﬁ§23£sﬁ%gﬁa% rlfs %%%fls%gg é‘g’ﬁgt?éﬁ@fﬁléyg%’t“\égg%“%s% inthis
nmodel . It has bBeeadeepdrbed RIRatacomiehsdl ShactleFPal2-RNA or manmal i an RNA
rel easedifirom 30 necrotic cells can act as endogenous |ligands to stinulate
TLR3 signali gT%Kari o.et al., Imunity 23165-231175 2005; ,Kar%lko et al.,
J. Biol. 21 791125459 19556°3004) ST ARG E hiet &F6rB LB Kt niitati on by
endogenous | i gan@s amirohecgutrembyueenhancelanteperpeturat eréourf | anmmati on in
the DSS colitis 3amdel,. D sease severity was ameliorated in DSS-exposed
ani mal s upon treatnment with anti-TLR3 antibodies, as assessed by conpound
hi st opat hol ogy scor &§s{Fisghife’ P4) SEFilgule: #4 shows neans, standard

devi ati ons and 95% cenfddences igtt eryalosnd or2;5di sease severity scores as
hori zontal bars. Significan duct | i e res were observed in the
wild type DSSexpoSe e%llrﬁ!lur?asl Ié%fé"gge%ﬁ%\% ?ﬂ %1% iIE'CIIf%ﬁén?nldbodi es (p < 0.05)
when conpared to danteested @0 RYype anind®. oDSEeXxpo¥ed 2TLR3KO ani mal s
were protected from DSS-induced changes. 10 DSS-exposed ani mals receiving
anti-nouse TNF-a mAb denonstrated no inprovenent in histopathology in the
DSS nodel . TRer'®Fot &1 Re DISPADUS” FBSP et usefdP T n' -eVAF LD AGS

t her apeutdcs t hatipayy trargeir bheahuraneat beatripopathiatd agid hat i1 s
non-resposive t,0.antl-INEsa 4 Der anlgs, And 39 neytrald zlng,anti - TLRS

anti bodi es may Tave t he potf ential to %r ovi de benefit to patients with

i nfl ammat ory boWeb, di‘8asE>Wholade neb3¢edipehd Nod lankd 0T Xt Aerfapi es.
Model 20The T %ol kp lvoansfer Mdel was used as a nodel of inflammatory
bowel disease. In this nodel, gut inflamuation was induced in SCID m ce by
the transfer of a population of regulatory T cell-devoid naive T cells from
i Mune- cohpetemn AEcktehactibatly ack raagngentpresentitgeceldis i n t he gut
25mucosa. high I T- ( + C i.njected

i ntraperi tonealalmgll%{ﬁctlyo b%%i%sarte%ﬁ'tg?ggaﬁgﬁ %A&Jun?ea%\% grr?isg&geol itis. Mce were
gi ven either PBSLlES08 ifren/twhsugecimepapertiitondaltbyidusehPel ® agdntrol ), mAb

5429 (0.1 ng/ NOUSE of SEQ ID NO: 2.

30 5. The isolated antibody or fragment of claim 3, wherein the
TLR3 amino acid residues are selected from the group
consisting of:

a. residue D116 of SEQ ID NO: 2; and
b. residues D116 and K145 of SEQ ID NO: 2.
35
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30intraperitoneally), or anti-TNF-a antibody (0.05 ng/ nouse
intraperitoneally; positive control) beginning 48 hours follow ng transfer
of T-cel I woant/ashen twi ce weekly throughout the 8 week eCuaB2006B1eeks
following T-cell transfer (or when mce |ost >15%of their original body 35
wei ght) aninmals were euthani zed and col ons renoved. Col ons were fixed,
paraf fi n-enbedded and H&E stained. Histopathology (cell infiltration,
CLpr abSC)eS$e5An ep&:talt@gi @{ti%aw&n,frig@mnet r@ﬁﬂivl&&ﬁi&%h anek bowel wal :

t hi ckeni ng) was _ assess uantitatively in a blinded fashion. 5 Results

Di sease severitywas’ a I‘?‘?Jtrlgf)gﬁal?aﬁ ahi T&rs ‘frheatogr }éeeif\?igowﬁ-n@ell transfer
upon treat ment pwiobhrtamsi:- TLR3 anti bodi es, as assessed by significant
reduction in the histopathol ogy sum of scores when conpared to the control
10ani mal s5(p<0. 05) | (EhgWended) T1kOMnilhe 8N of SCQKES, LF YRt abgcesses,

ul ceration, neutrophil influx, goblet ce?l | oss, abnormal crypts, |am na
propria inflammati oRcant ‘Cr afSTREr 8¢PA1v¢0| SFveRtsatas SassessediRigni f i cant

reduction was obsgrvegiiish. edypl abscessesLiy) eenat hamandonaeytrophi |
15influx (for all p< ure 15B). Anti-TNF-a anti body was used as a

0. 2225) %Fi gur e ). A d¥-
positive control at PH0SeS Rhovin SEO™provide Gpfi Malropeheidy. 1@ a2t gtudi es
using two well knowripodghs;of inflammatory bowel diseases, the DSS and the
T-cel | tignsfer model , . 20 deppnstrated that Liﬁ %egi cally delivered TLR3
ant i body™ant agoni St $* P 8a¢ted’ thé gtit” it osa FeduBsdghstt diffitest i nal
tract inflammtion BAdtcEdcthroughntlagedi 4ftér eh?0 pat hogendivceI mechani sns.
Thus, TLR3 ant agoni sts, may/mpe beneficial for the treatnment of inflanmtory
bowel 25di seases, incl udigng anti-TNF-a-refractory cases, and ot her
i mrune- nedi at ed pat hohggites>9¢r liellgagstroduritesti @ ViRtcel Exanpl e 12
30TLR3 anti body ant agoni-s pr.at e r al I.agens i ndu rthritis Model
The col | agen-i nduceéggﬁlﬁﬁt?giwsl %C%%)g rrr%g}'(naf p\/(\)/al gﬁ&édagsgsz%ggmfﬁodel of
rheumat ol @ arthri¢i $nhNbilte BICRPIE| Imcer¢®:8 ineeksmoNiBE Fackson Labs) were
di vided into groups r..gro rthyiti r S r per group
(control mice). Artﬁ?ﬁ%%tggovﬁ%g \g\g'r%%gr/lﬁistpﬁégi(ge lA\%i %]hqllgéﬁ%'l urane and
gi ven injections of ifypeitlsl >20 loagen y((El @stinduPrdduots) 1and oEr eund' s
conpl ete adj uvant 5syppl enent ed wi t ubercul osis (Difco) on days 0 and
15. On day 12, ni ceﬁ\%i %Odal%\ele?noﬁ?’n%ﬁ@)\/ﬂﬁé Tu]l “88?4’agen arthritis were
random zed by body. wehjhittsi nyroorton eqt sTERR3 grioupsi @rid avere tgosedn
subcut anggusly (SC) .an Sl - ) wth mAb 5429
(25 mg/ k%? t he negé?i ve )éoqul%r%{gl %%?%%gdégnle(()q%,\g/%ﬂq%ghr%g)(%;nf)imnant mAb of no
known specificity imgtie mouse) (5 ng/kg) or anti-TNF-a antibody (5 ng/kg,
positive control)y kLp,addist b%mo@@@&é Qh R gnOURS Pf aMLee WRLe; freated with
vehicl e (PBS) or dexanet hasone (0.5 ng/ kg, Dex, reference conpound)
subcut aneously (SC) *dal1y7o( EFF oR S T12575 2520 a8 Were<15 observed
daily fromdays 12 thyeugh 26. Fore and H nd paws were eval uated by a
clinical _scoring system (shown below). Animals were euthanized on study day
26 and h?étopat hol ogy was assessed in a blinded fashion (scoring system
descri bed bebown iEbfdteacyniewabuaid anayastbased ioa aninmatrbadyt 20wei ght s,

and clinical arthritis .Al'l. ani mal rviv to.s term nati on.
Clinical scori ncé)m (r%ﬁserf?go];%r% 6?%3”1 nvélrr%l %d%%%o\%oggl -anrtléé(?‘rcgf%/ 251 - hind or
fore paw joi nt @fpPettied:or mnimal diffuse erythema and swelling 2 - hind

or fore paw joints, ahfecded ofaim La-dichtuse enythems andiosweld.i Bg
3 - hind or fore paw joints affected or moderate diffuse 30erythema and
swel 1ing 4 - narked "F fF98E St Enéne3Rna el g, °Z8r 124" git’ Poi nt s

af f ect ed) c. the heavy chain variable region of SEQ ID NO: 214 and
the light chain wvariable region of SEQ ID NO: 211; or

d. the heavy chain complemetarity determining regions
(CDR) 1, 2 and 3 (HCDR1, HCDR2 and HCDR3) amino acid

35 sequences as shown in SEQ ID NO:s 70, 77 and 72; or
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5 - severe diffuse erythema and severe swelling entire paw, unable to flex
digits) 35 Histopathol ogic scoring nethods for nouse joints with Type I
col | agen wot2nro/asi40o When scoring paws or ankl es PCOMSA000626i13 h

| esions of type Il collagen arthritis, severity of changes as well as 5
nunber of individual joints affected were considered. Wien only 1-3 joints
of the paws or ankles out of a possibility of numerous

HELacar pal / met ataésahé]gijgjhtt @f{aitnaé&@l/etn.bb%ﬂtt@r g@derijBMgs el énaf f ect gdi an
arbitrary assi gnnent Xi core of 1, r or_paraneters bel ow
was gi ven depending (Eg%)nalSeve?’r}rEtu? ngCODéﬁanIgceDg.Z ??gr%ggfég)t KIA"2 99t s were

i nvol ved, the criteskavdelcoveswethevappl iS8d IloNDhe 4Yost8 sever @l yr

affected/ maj orityeof L QIS chain cor G, BiGAl sdata f or; paw scores vwere
anal yzed using AUC for daysS 1-15, and % inhibition fromcontrols were

cal cul ated. 15 |nfl &METONTD 6P il 517 ri’nfrml”2i AFF IFPFati By of
inflanmmatory cell s icRasymogi umzandd pernasid icubageducssae Bf sedfreched joints

202 - mld infiltrat] if , .restricted to affected joints 3 -
noder at e infiltratitgﬁ8vn\ﬂ ﬁgﬁ%?ﬁa?% E e?rg’, Tf paws, restricted to affected

joints 9. 4he hrmvikedhdinf vetiagtleoredEbPhedtichginost lazgasds>wi t h mar ked

25edema 5 - severe q-ljafzrﬁ‘d&_%%lim!tlhter@z;ﬂi%@lwEé&_i%ﬁ%&p?%m?@@é%d 0 -
normal 301 - minimal infiltration of pannus in cartilage and subchondral
bone 2 -1Hild infil EFRALTER @F tHFOmEP di%ial Zoé destruction of hard tissue in

affected joints h. the light Shainndgeraate tdyfiohtwatdnons witt hesdderat e hard

tissue 35destruction in affected_joint 4 c.;marked infiltration with
mar ked destruction 59(%%1%%& %ér %hiet\ééctl&?%? most j%ﬁvﬁf]g L1k Cssa-%lgevere
infiltration associ ae@eenwiet bf tFLalD dt°:néak- total destruction of joint
architecture, affects all 5joints Cartilage Damage O - normal 1 -

m ni mal g m | d | gss of toluidine blue staining with 10no obvi ous
chondroc§7 e Pod® OF TS ayEn Par s rUpti of s aFFected’ i nts® 272 ni 1 d | oss of
t ol ui di ne bl ue aemangow TIR3f btading v dkH superddlonal )anchiosilr ocyt e | oss

and/ or col I agen, disruption in affected joints 153 - noderate |oss of
toluidine blue staining with nultifocal noderate (depth to m ddl e zone)
chondrocyt e | oss andrerhegl| den drsrapei B1PicR of 56t &d Nooi ats or 4 -
mar ked | oss of t obuicdi ne gak ugnstaiai ng 1w tdyimul &4 fsepatp mar ked: depth to

deep zon % chondr oc;%e Ieo%s_ Oand/ or, %gl I ae%%n d%l&srsﬁgti onoi_n Q%)sat joints 5 -
severe dfffuse | 0Ss 68f 161di dite BFUS sEai WiRg Wi h=nth {1 otal 288vere
(depth to tide markyhehortochdtie Vessbandioriocobt sgenidiNeorupti om in al l
j oints 25 Bone Reép&géiﬁgévy chain CDR 1, 2 and 3 amino acid sequences
as shown in SEQ ID NO:s 82, 86 and 84; or
e. the light chain CDR 1, 2 and 3 amino acid sequences
25 as shown in SEQ ID NO:s 79, 80 and 87; or
f. the heavy chain CDR 1, 2 and 3 amino acid sequences
as shown in SEQ ID NO:s 82, 86 and 84 and the light
chain CDR 1, 2 and 3 amino acid sequences as shown in
SEQ ID NO:s 79, 80 and 87; or
30 g. the heavy chain variable region which is at least 95%
identical to the variable region having an amino acid
sequence of SEQ ID NO: 216; or
h. the light chain variable region which is at least 95%
identical to the variable region having an amino acid

35 sequence of SEQ ID NO: 41.
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O- normal 1 - mninmal with small areas of resorption, not readily apparent
on |l ow nmagni fication, rare osteoclasts in affected joints 302 - mld with
nor e nunewousisess of , not readily apparent on | ow nmagRrCiuSat00o06m813

osteocl asts nore nunerous in affected joints 3 - noderate with
obvi ous resorption of medullary trabecular and cortical bone w thout ful
t hi ckness 35defects in cortex, |oss of sone nedullary trabeculae, |esion

apparent on | ow nagnification, osteoclasts nore nunerous in affected joints
4 - marked wiith full thickness defects in cortical bone, often with
distortion of - profPt&6f ?%%%%Pﬁ?nogr oF 1Al r%%%ﬁ?%cvéﬁthnﬁ?%ged | oss of
medul | ary bone,congnerigysbogt eobtast shaaf faedt s Inpbdt §loiint salSablgevere with
ful'l thickness defgcts  dhoQitical hongandodestruction of joint
architecture of all joints 10Results xamet hasone (Dex) and
anti - nouse TNF-a anfBof? " Wes aidetPRs  a?pdyt i ¥8ICoAE+DISEIPBS Sfas used as
vehicle control, andsQ#iMowas disedp a®:8 pfegabbvendcent ralerant itedy. Al
treatments were initigled on.day 42, qf,the study, Quring Lhe, gedevel opment
of joint disease. Disease inctdence for vehicle=" tTeated di $€ase control

ani mal s was 100% by ist tdynuday (D2, Negative control groups treated with
vehi cl e or CVAM anti body had.thexhi ghestrcdinical_ysgorespign figantly
reduced clinical scores were observed for the groups treated with Dex
20(p<0.0§0for d18-d26), 5 g/ kg anti-TNF-a antibody (p<0.05 for di18-26), or
25 ng/ kg mAb 5429 (p<0.05 for d18-d28)and d25- d26) (Figure 16). Cinical
arthritis scores expressed Egrgmea under the curve (AUC) were significantly
reduced by treatnment with 3 nﬁfkg mAb 5429 (43% reduction), 5 nmg/kg 25
anti-TNF-a anti body (52%, Xefs Dex {699 as Leénpared to vehicle controls.
Figure 17 shows neans and standatd.devi-atiiens,far;AUC for each group.
Histopatgglogical effects of the treatnents were al so assessed. Paw bone
resor pt i was si gni fi cant F§2d8eY dds &G by 50t 2t et wi t h 25 mg/ kg mAb
5429 (47% decrease) as conpanredatooevelicde Acontamwl s. Positive control mce
treated with 5 ng/k i = - aant4.badyh i gnifi I ased paw

i nfl ammati on (339 ;Qég??ﬁFgggl gn%ggq(3§° , gn §%h%gg$5%ﬁ?§%%%es (379 .
Treatment with Dex SPgpifitcantd®e Feditcéd al 15038 P aw! hiEiespat Hélcogy

pﬁr aneters (73? aedmcbﬂm@foémqm@i: Sl@)@".ﬂ§)f-urt?er dgfrilﬁétﬁsg @I}ﬁdwlal dermlnstrate
that TL anti body antagoni sts inprove clinical an i st opat hol ogi ca
diseaseRggnptonB ianhg u;?ngﬁér, and suggest the use of TLR3 antagonists
for treatnment of rheunatoi daartShitRiXsa. Xabkxanmpl-&ad4T-TLR3 anti body
antagoni sts protect fromacute lethal;yiral infections Mddel 10An

i nfluenza A virus chall enge nodel was used as a nodel of acute lethal viral
i nfection. On Day -TPe#"8, and 12, fenmale C57BL/6 mice (12 weeks
old) or femal e TLR3KO mi cex&&5tBlL/: baskgneyndiy b2 weeks ol d, ACE Ani mal s,
inc., 15.pice per group) re dosed subcut aneously 20 ng/ kg mAb 5429, or
PBS al oné” On day 0, the ﬁ?@%zﬁﬁygxé#g§theui?Edgﬁy i sof | urane and were
intranasally adm ni stered Katl nenztze ASPRIB/A34: virus (ATCC, Rockland, MD,
Lot no. 218171), in 25 tl RBS (gquiyahent, t@,105,H55CElI D50). Aninmals were
observed two tinmes a day for 20 changes in body weight and survival over
the period of 14 days. A cPPfi & PScoPfngleydt éMivas used to eval uate the

| evel of di sease prageeaessivoncradich soibtil,e2i 4qar oveneiit Scid scespoise to

I nfl UGI’]Z?OA virus t%gagl{g%ﬂt in SEQ ID NO:s 61, 192 and 60, wherein the
HCDR2Z of SEQ ID NO: 192 is further defined as shown
in Formula (I):
Xaa;-I-Xaa,-Xaag-R-S-Xaas,-W-Y-N-D-Y-A-V-S-V-K-
S,
35 (1)

wherein
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25CIinical scores 0 - normal, alert and reactive, no visible signs of
illness 1 - ruffled coat, with or without slightly reduced anbul ati on 302 -
ruf fl ed cwatpromsmrned posture when wal ki ng, reluctant amrbmiesteone2siabored

breathing 3 - ruffled coat, |abored breathing, ataxia, trenor 4 -
ruffled coat, inability to anbulate with gentle proddi ng, unconsci ousness,
feels cold to the touch 355 - found dead Results Survival, daily

clinical scores, and changesai mabosly awgi ghtrywere eval uated in the study.
Both influenza A infected W_mi ce admni nistered mAb 5429 (20 ng/kg) and 5

i nfluenza A infected TLR3KGAof™¥etei Vel n%lsnﬁﬁ %429 denonstrated a
statistically significant iXaer @asecd WesurAbdoval {y<02001 and p<0. 01,
respectively) when conpared,to Co7RLA6 M ca fnogly ated with the Influenza
virus, indicating that antagoni smor deficiency of TLR3 can prevent

i nfluenza®- 10i nduced T6r 231 ¢ReF §ORel 18) anH 3 AMéAP 3§ébres were
significantly reduced dagquthegueugmdwaceh WmgI20arg/ kg mhba5s429;, as wel | as
in the TLR3KO group (ijh ure ],t%)eL e tggﬁ)délE W%gm)t letihseflrln' ge was observed
over a period of 14 days after influenza i FUs admi ni'St rat i on. Body wei ght
decreased 15steadi|ly id4pfCBIBlys6shiwre idosadwapt EIDnfl uenza A virus. However,
both the C57BL/ 6 m ce doseg Wi tshy20 -0/ kg 5429, ang, t he TLR3KO mi ce
denonstrated significantly greater body weight relative to the WI C57BL/ 6
m ce inocYl ated with Influenza vi rus'%i gure 20). These results
denonstrated that 20 TLR3 anhttdiody antagoni sts reduced clinical synptons
and nortality in an acute lLethal influen viral in tion nmodel, and
suggested that TLR3 ant agoﬁ(lgélt gaﬁa}% 6#%% é]’pé%f eoétlg%gr:f for humans in acute
i nfectious states. 25ExanpKeadBay MRFlantGlody @¥tagoni sts i nprove

hypergl ycem a and reduce pkasma.insulisp .;Madgl The Diet-induced obesity
(DG m)[gLigI was used as a 30 nodel of hy(g%rgl ycem a and insulin resistance,
and obesity. C57BL/ 62 "a%i el v (Hb St $Weeks ol d, Jackson Labs)
and TLR3KO ani mal s ( C57BL/ &abaskgreuhick, abeutr 3eweeks ol d, Ace Ani mal s,
Inc.) were maintajned.on.g. high,fabe gl'se\EM itrﬁ{ r?lgrmitq% %ﬁié{"%%%ﬁﬁné%t h TLR3KO

and WI' C57BL/6 mce were fed elther or na ow or high-fat diet
(Purina TestDiet cafs #iev"rs8126)R eBri¥i:st Vhg 16f BT 9% kKewretatthend 20. 8%
kcal carbohydrat esuchhre swere ik aioneds o rand2.dk2i Red laghtndar k cycl e,

w th wat @ and food . ad Iib'bltum The wei ght of each npbuse w thin each group
was measred weekly'nii™5229'\ids gi ven intraperitoneal |y twice a week for
the first week 5foll owed by-6reeXaanerks-doBt ngi-Kea: st virakaef -F-inEeks.
Fasting retro-orbital blood serumsanples were used for insulin
measurenents at the tine points indicated. ( ucose tolerance tests were
performed by i.p adnministration of glidddse at 1.0 ng/ g body wei ght after
overni ght fast at week 7. knReddfiaddition, fasting insulin and glucose |evels
wer e neasured. HOVA-IR was ngt eram' %edeSro Jt:hoer %uati on based on the |evels
of fastifg glucose and insaffn Tevels {Izghum ng Tol | owi ng equati on:

HOMA- IR = ((fasting gl ucos&agnmly P &stif astfsgy engul in (mMJy 1))/ 22.5

(Wal'l ace et al., D abetes Gare JR27:1487-1409;; 2004). Fasting bl ood gl ucose
(BG was determ ned using %I ucose oxi dase assay. Fasting insulin |levels
were determ ned uSi AgS thHeMEnStAPN PRt mdudE ELFSAKPELT P8 HI®SChem cat .
No. 90060). 20Resul ts shown iffdrer 1d240k6 weeks omd hiogh dratredh ethe the WI' DI G

ai mal s e hypergl jCc.a per | | i A ucose. tol erance was

i nmpr ove\c,i@?n the WI éﬁ%gar?ifrrg?%r%utﬁéhg?%i hgﬁger%ﬁ]hg%l%%agn?ﬁﬁ%s upon
treatment with mAb B3a2%rrSilgnifieantly reduced 25 bl ood gl ucose | evels were
observed in mAb 5429 treat ed,antmalbsxpostp ghucose chakl efnge at 60, 90, 120,
and 180 m n when conpared to control (PBS only) (Figure 21A). About 21%
reduction in AUC was observed in the' 5429 treated WI DI G ani mal s when
conpared to the WI' DI G m c&haotimr ecei veing the 30 mAb. Fasting insulin

| evel s wg%;a al so reduced i&agﬂema\@_bg Gan.nels treated with mb 5429

(Figure TLR3KO DI G
Xaai; may be Thr, Glu or Asp:
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ani mal s showed no inprovenent in fasting insulin upon mAb 5429 treatnent.
Honeost ati ¢ nodel assessnent (HOMA) anal ysis indicated inproved insulin
sensiti viwg 2000/aSlgoWI DI G animals 35 treated with mAb 522%/USkesv/osasu3 i n t he
TLR3KO DI G animals. The HOVA-1R val ues were 14.0+9.8, 8.7+4.9, 9.0+3.0 for
W DG 5 ng/kg of W DIG mAb 5429, and 20 ng/ kg of WI DI G mAb 5429
animal s, respectively. No effect was observed in TLR3KO DI G ani mal s. The
study denonstrated that TLR3aantdpedyvantagosi;sts 5 inproved insulin
resistance and reduced fasting gl ucose in thrg DI G nodel without weight

| oss, suggesting that TLR3 ﬁﬁjﬁa(gac}’ni §t8'may b&'béRSficial for the treatment
of hyperglycem a, insulin Kesi.staante,seandrAtrype ¢ln;dicabet es. 10Exanple 16

TLR3 antibody ant 2geni st prota6t cht am bagieni g, and ¥4 usyi.aduced
i nflammatory responses Reagents 15Nont %(g’teabl e Haenophil us influenza

(NTH ) strains 35, P§oP"@d* rdm &b oD iléAt and 'R bEEEEET dihe
exacerbations, was abbmt redsfgam . 164 B dMicpdy Bufdalae MbWMedi cal
Center, Buffal o, NY)ih g,—(i)urna$ rEﬂ?\!i rus 16 was obtained fromthe American
Type Culture Col | ection (ATCC) Wi th TCI D(50)=2.8 20x 107/ ml. NTHi

stinmul ati on assays NHBE céFILsC (eazalk-IngkEr SvWi-Khe,s- VD XaereSseéded in
Mcrotest 96-well tissue culture plates (BD Biosciences, 25 Bedford, MA) at
1 x 105/ well. NTH grown on agar plates for 16-20 hr were resuspended in
growth mediumat -2 x 108 cfu/m, tredtéd with 100 pg/m gentanycin for 30
mn. and added at -2 x 107iwetdit 0 96-wel|l plates containing NHBEs. After 3
hours, supernatants were r ved a epl d wi.th fresh growth 30nmedi um
with or w thout antibodi es%(qglforga% %QS%YSB gﬁﬁﬁorf il%{% concentration). After
addi tional 24 hr incubatioiaaprexseheerst ceyboki a8 and chenoki nes in cell
supernatants was assayed i Rahri@lJ gat € wictkhra,;Cetigki ne 25-pl ex AB bead kit,
Human (i ?gl uding IL-113, IL- 1RAh I L-2R |L-2R, IL-4, IL-5 1L-6, IL- 357,
IL-8, IL110, 1L12p40p70:c FEIMB3ERfEE £8R T 21729 TNESADC 1N a, | FN-y, GM CSF,
M P-1a, MP-113, |P-10eavk@esEotaxiavn RANEESID aved sMOP- BB édd f1e3,

Technol ogi es, Carsl bad,, CA), iRt hedsumingx 10013 qygtiisolf%%elruor escence
anal yzer and reader system (Lum nex Corporation, Austin, TX). 5 Rhinovirus
stimul ati on assays defineq\IaBESE@IT snweEr@usdeeded:in M crotest 96-wel |

ti ssue culture plates (BD Bhuescs-encesaa Baedfiand,xdMY)-xat,, lvx 105 cells/well.
The next @Jay, anti bodies (0.08 to 50 &g/nﬂ final concentration) were added
to NHBE 8Y BEAS-2B cells and 10i ncubfted for 1 hr, followed by addition of
10 il/well of rhinovirus. Ahterinadditional 24 hr incubation, presence of
cytokines and chenokines ing.cell,supegnatants was assayed by |um nex assays
as descri bed above. 15Results mAb 15EVO i nhi bited NTH i nduced

| P- 10/ CXCL10 and RANTES/ CCE82pr&iucti bif i f1a YodePdependent manner, while
the control antibody, humamabgGéey Segmdm, o%tasdouis, MO, showed no

i nhi bi to%%/ effect on NTHi §<tiarrul at 'bon Fi gupe 23A). mAb 2015EVO al so

i nhi bi ted”rhi novirus i nduced®exXti'10F1 P10 and 'cEL5/ RANTES pr oduct i on
(Figure 23B). Exanple 17 2Z531:R8vahtidsodyrantagéin-sts suppress inflammatory

responses in astroctyes,.Vethods chermab fuman,asts ey esqheqms2 donors
(Lonza, Walkersville, 30MD) were gl ated in a 24 well plate at 75,000

. I
celIs/well and al | of€d®t¥ att ath SVEticght . Phe ekt  ddif ctheast r ocyt es
were treated wi th 2@0prg/of spolyp( ko O)1%andé aruribepicgkiledrAb di8winor 24 hours.

Cyt oki negywere neas%epo%lgum)qex. 35
Xaay4—I-D-P-S-D-S-Y-T-N-Y-Xaa,s-P-S-F-Q-G,
(V)
wherein
Xaayqs may be Phe or Arg; and

35 Xaa,s may be Ala or Ser; or
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Resul ts Poly(l:C)- induced
| FN-y, CXCL9/M G CCL3/M P-1a,

i nhi bi t edwbyormAl514/8, as shown in Table 10. Table 10.
| FN-y untreated 876.0 + 36.8 539.7 + 32. 6 16.6 + 0.5

IL-8 IL-12 | FN-a,

production of IL-6, IL-8, 1L-12, IFNa,
CCL4, CCL5/RANTES and CXCL10/1P-10 were
PCT/USR@062813 | L- 6

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(l:©Q or ol

30.31.5 47.1+3.1 35.9 +1.0 Poly(l1:C) + mAb

18 2225.0 + 108. 1n6104. 4 g289%hi1k6cB% 10. 9 3 3 4id 1did sktqlelddonor 2

as shown in SEQ ID NO:s 79,

LCDR3 of SEQ

in Formula

80 and 195, wherein the

ID NO: 195 is further defined as shown

(VI) :

QO-0—Xaajig—Xaas—Xaazpo—Xaa —Xaaz,—Xaa:—-T,

(VI)

wherein

Xaais
Xaass
10 Xaazo
Xaann
Xaas,

Xaass

15
HCDRZ of SEQ

in Formula

Xaag,—

20
Xaay,

Xaays

j. the light chain CDR 1,
as shown in SEQ ID NO:s 79,

25 LCDR3 of SEQ

in Formula

. the heavy chain CDR
as shown in SEQ ID NO:s 82,

may be Tyr, Gly or Ala;

may be Gly, Glu or Asn;
may be Ser or Thr;
may be Val, Ile or Leu;

may be Ser or Leu; and

Ile, Pro or or

1,

may be Ser, Tyr;

2 and 3 amino acid sequences
196 and 84, wherein the

ID NO: 196 is further defined as shown

(V) :

I-D-P-S-D-S-Y-T-N-Y-Xaa,.-P-S-F-0Q-G,
(V)

wherein

may be Phe or Arg; and

may be Ala or Ser; and
2 and 3 amino acid sequences
80 and 195, wherein the

ID NO: 195 is further defined as shown

(VI) :

QO-0—Xaajig—Xaas—Xaazpo—Xaa —Xaaz,—Xaa:—-T,

(VI)

wherein

30 Xaass
Xaars
Xaas
Xaas
Xaay,

35 Xaazs

may be Tyr, Gly or Ala;

may be Gly, Glu or Asn;

may be Ser or Thr;

may be Val, Ile or Leu;

may be Ser or Leu; and

may be Ile, Ser, Pro or Tyr.
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untreated 729.1 + 7.1 248.2 + 4.7 14 + 0.5 19.5 +1.8 10.5 + 0.5 mAb 18
779.0 + 9.8 1132.6 + 30.6 14.3 + 0.6 20.8 +1.9 10.5 + 0.1 Poly(1:C ol ol
25.5 + 0.WO0261085+470 9 . . . . 30 8 + 0 9 Poly(l:C + nAPCTIRIS3BOB®6B1F* 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-1a CCL4 CCL5/ RANTES CXCL10/1P-10 untreated 12.6 + 0.7 21 + 0.9

10. An isolated antibody or fragment reactive with TLR3
comprising both a heavy chain and a light chain variable
region and wherein the antibody comprises:

a. the heavy chain variable region of SEQ ID NO: 6; or
5 b. the light chain variable region of SEQ ID NO: 5; or
c. the heavy chain variable region of SEQ ID NO: 6 and
the light chain variable region of SEQ ID NO: 5; or
d. the heavy chain CDR 1, 2 and 3 amino acid sequences
as shown in SEQ ID NO:s 52, 88 and 54; or
10 e. the light chain CDR 1, 2 and 3 amino acid sequences
as shown in SEQ ID NO:s 49, 50 and 51; or
f. the heavy chain CDR 1, 2 and 3 amino acid sequences
as shown in SEQ ID NO:s 52, 88 and 54; and the light
chain CDR 1, 2 and 3 amino acid sequences as shown in
15 SEQ ID NO:s 49, 50 and 51; or
g. the heavy chain variable region which is at least 95%
identical to the variable region having an amino acid
sequence of SEQ ID NO: 7; or
h. the light chain variable region which is at least 95%
20 identical to the variable region having an amino acid

sequence of SEQ ID NO: 6.

11. An isolated antibody or fragment reactive with TLR3
comprising both a heavy chain and a light chain variable
25 region and wherein the antibody comprises:
a. the heavy chain variable region of SEQ ID NO: 8; or
b. the light chain wvariable region of SEQ ID NO: 7; or
c. the heavy chain variable region of SEQ ID NO: 8 and
the light chain variable region of SEQ ID NO: 7; or
30 d. the heavy chain CDR 1, 2 and 3 amino acid sequences
as shown in SEQ ID NO:s 58, 64 and 60; or
e. the light chain CDR 1, 2 and 3 amino acid sequences
as shown in SEQ ID NO:s 55, 56 and 57; or
f. the heavy chain CDR 1, 2 and 3 amino acid sequences

35 as shown in SEQ ID NO:s 58, 64 and 60 and the light
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14.8 + 0.7 bl** bl mAb 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(1:C) +
mAb 18 18w6 2010/61480. 2 +1.9 13.2 + 0.9 bl 6.9 + 0.5 DonoPCZ/US2009/062313 eat ed
9.9 +1.6 12.3 +1.7 11.3 + 0.3 bl bl nmAb 18 8.9 + 0.7 13.2 +1.5 11.1 +0.7 bl
bl Poly(l:C) 62 + 3.8

chain CDR 1, 2 and 3 amino acid sequences as shown in

SEQ ID NO:s 55, 56 and 57; or
g. the heavy chain variable region which is at least 95%
identical to the variable region having an amino acid

5 sequence of SEQ ID NO: 8; or
h. the light chain variable region which is at least 95%
identical to the variable region having an amino acid

sequence of SEQ ID NO: 7.

10 12. An isolated antibody or fragment reactive with TLR3
comprising both a heavy chain and a light chain variable
region and wherein the antibody comprises:

a. the heavy chain variable region of SEQ ID NO: 10; or
b. the light chain wvariable region of SEQ ID NO: 9; or
15 ¢. the heavy chain variable region of SEQ ID NO: 10 and
the light chain variable region of SEQ ID NO: 9; or
d. the heavy chain CDR 1, 2 and 3 amino acid sequences
as shown in SEQ ID NO:s 70, 77 and 72; or
e. the light chain CDR 1, 2 and 3 amino acid sequences
20 as shown in SEQ ID NO:s 67, 68 and 69; or
f. the heavy chain CDR 1, 2 and 3 amino acid sequences
as shown in SEQ ID NO:s 70, 77 and 72 and the light
chain CDR 1, 2 and 3 amino acid sequences as shown in
SEQ ID NO:s 67, 68 and 69; or
25 g. the heavy chain variable region which is at least 95%
identical to the variable region having an amino acid
sequence of SEQ ID NO: 10; or
h. the light chain variable region which is at least 95%
identical to the variable region having an amino acid

30 sequence of SEQ ID NO: 9.

13. An isolated antibody or fragment reactive with TLR3
comprising both a heavy chain and a light chain variable
region and wherein the antibody comprises:

35 a. the heavy chain variable region of SEQ ID NO: 12; or
b. the light chain wvariable region of SEQ ID NO: 11; or
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1552.9 + 41.1 140.7 + 4.8 546.8 + 21.7 533.2 + 15 Poly(l1:C) + mAb 18 18.3 +
2.7 66.6 + 3.8 12.1 + 0.8 bl 29.1 + 6.2 *01: over detection |evel **bl:

bel ow detwotzommsievel Exanple 18 TLR3 anti body ant agoniPSTAISSW9N6I833
inflammatory responses in endothelial cells 15 Methods HUVEC cel | s
(Lonza, Walkersville, MD) were cultured in serumcontaining growh nedium
recommended by Lonza. Cells were resuspended in serumfree nedia (Lonza,

Wal kersville, M)g. @h@tmvg/na&ﬁnwe&hawlatﬁ@l@h Sx k@5 celdos/ 1t ,anand

i ncubated at 37C, 24 hrs. | t hca e Pi scat away,
NJ) was added at in r&%:%gﬁg TEHEeltT la?t}f’(i ’gg(lf21 5%@0%3 6109/ ®and
i ncubat ed for anofhehe2&ahgursiat CBYA., Foandt @rkmmeapnmlsbelqvermesassays mAb

15EVQ was added to thegcell s, 5al yngd)gségé:org;%eQM egt4| ons (0 - 50 p,g/nl) and
i ncubated for 30 min, after which 20 pig/ml poly(l:€ was added for 24

hours. CePl supermatints dher @ sl FRR tled? aditf: éyﬁwonéc’r%@@lqge%@rse measur ed
usi ng the human cyt aki fi:wd0iplearp kb tncard7umonexa MAP &.echnol ogy (I nvitrogen
Corp., Carsl bad, TO reasur.e |,.CAM 1 pession, he HUVEC cells were
treated with 20 p%}nﬁ healvff(sh éﬁ% varB/lL onudg)gc%rﬁlcnen FAT iT0RS5t "mAb 15EVQ
(0.8 - 50 p,g/nl). FTheskelnl isuiier AAtNEssherte amaldizedd frtbe $190AM 1

expression by ELI SAQR&D $¥St emdhna CelahiNd abiihi {dwascheasurgd, usi ng the
Cell Titerdo kit (Promaﬂia Madi son q61) 15 Resul ts HUVEC cells produced
NOF 2 2 76 pd

the fol | 6% ng cyt oki*A8s 2spons IV :0): IL-1RA IL-2, IL-2R
|L-6, IL-7, CXCL84I 8, helakzyl&a(lm491§)ﬂjﬂa)o,le| tedlitn wuﬂ;w;sw:laasﬂ PNea, | FN-y,

GV CSF, 20CCL3/ M P- . G4/ M th%Ta%ﬁl%%lroe/glngﬁj*fg ég/% BANTES, . 00L2/ MCP- 1,

VEG-, G CSF, FGF-basic, ose- depen ntIy
reduced | evel s of aISPQWC@kPﬁe@Ql RAUEed by Pol y(1:C) (Table 12). The

ability of mAb 15EV@ht 01 if@dues: ipoly{lan@) - i dueesh phoducid @B of gFAF- a,
CCL2/ I\/CP}% 25CCL5/ RANTES, _and CXCL10/1 P-10 sug ested that inhibiton of
te

TLR3- nedi d acti V|19F%%lcﬁﬁyt%rt&ee‘é?“§ﬁé? nst? P 69?eanar"i‘8“10 &
infiltration that canghead b0 sacheposc| erosis. Al so, inhibition of VEG by
mAb 15EVQ suggested a potential benefit of TLR3 bl ockade in pathol ogi es
nmedi at ed by VEGF i ncl udi ng 30angi ogenesis in a variety of cancers and

ocul ar di seasés stithsasaife2retradondcarar degenervat Ko TLR3  TNF-a and
| FN-y function dofipkedkecyben heeeakit BBALn and & NGeasendinevexphessi on of
adhesi on | ecul es on the acti V%?ge?%gqu‘% hel i um gDoukas et al., Am J.

Pat hol . 145: 137-°938 72" 8972 1Bo Y CARRTLFSSPbat hol . 133: 426- 33,
1988). CCL2/ MOP- 1a. €0k 51RANTES, i nana (GXCk 14diPo 16f s80eTheen 14; or

b. the light chain wvariable region of SEQ ID NO: 13; or
c. the heavy chain variable region of SEQ ID NO: 14 and
the light chain variable region of SEQ ID NO: 13; or
25 d. the heavy chain CDR 1, 2 and 3 amino acid sequences
as shown in SEQ ID NO:s 46, 47 and 48; or
e. the light chain CDR 1, 2 and 3 amino acid sequences
as shown in SEQ ID NO:s 43, 44 and 45; or
f. the heavy chain CDR 1, 2 and 3 amino acid sequences
30 as shown in SEQ ID NO:s 46, 47 and 48 and the light
chain CDR 1, 2 and 3 amino acid sequences as shown in
SEQ ID NO:s 43, 44 and 45; or
g. the heavy chain variable region which is at least 95%
identical to the variable region having an amino acid

35 sequence of SEQ ID NO: 14; or
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inplicated in nonocyte and T cell recruitnment and contribute to the

devel opnent of atherosclerosis (Lundgerg et al., Cin. Immunol. 2009). The
gener at i onOoah1EGFoby endot helial cells has been | i nkedPCo/tskovonnmsi3ti ssue
growh or tunors in a 5variety of cancers during angi ogenesis (Livengood et
al., Cell. Imunol. 249:55-62, 2007). Sol ubl e I ntercellul ar Adhesi on
Mol ecule 1 (sICAM 1) is generated by proteolytic cleavage and is a marker
for endothelial ce|lknactignatinn L GAMpleplaysnavkieyn [ola 1BadO dseukocyt e
m gration and acti va%i on a?d is. upr e]gl\%%gt ed on endothelial ,cells and
epithelial cells durfRy-if1 Smtafi 63 ¥ e 5% Chetfivaf@s? hdféss i ito

| eukocytes via integeavenrel eCHEQSIDE®R:11and Mac-1. Poly(l:C) activated the
endothelial cells to upregulate sl CAM1 15 expression and the uregul ation
was reduced by treatment with mAb 15EVQ (Figure 24A). 20 25 30 35

dose- depe?ldeﬁgr y PRSE6F PP oFf Nddere  édacti'é6n i W HUVEC cel |
viability (Fi gweep24B)hg Pown-ampeihathem ehaendatghel dralinceddiadcti vati on can
suppress excessrievgori] n%nve\lhecreeli!n h@‘ ialntcga(;t' ogorgnrdlsr educe tissue 5 damage
caused by cytoKies" that "are i’ ncredse riAg AT anmmat ory

condi tions. | nfl amrathemeaand odwvdrexprie®seorewrcyt Gkikngs Nendl @divesi on

nol ecul es on endog hehial; el Li$::@r 62 Key 10t iUl Orsg ot o devel 9pihg

at heroscl erosi s and hypertensi on. These data provide rationale for

expl ori ng’t he pot entlal " BFYbehfef Y2 0P TERFEHAT agonitst & for U436 n di seases
of the bl ood vessel shéncilqudi igriviasettabtl Edesyioands tdrQsed fiveat usi G

endot hel i al dysfugction, _Anofher QBQ%asg 1 hat, !;u%'r%f f g&g]esgqggmie@f | ammat i on
and overexpressed cyt okines is Kaposi''s sarcomaj( 853 that I's conmon in

i mmunosuppr essed and@sHi inntecifed D 8itdi ¥ ddal snarkd /i s caused by Kaposi's

sarcoma herpes vigUsné KSIM): . cMEGcand ,cyt old neapieduetd QRoGOMdS bute to the
survi val %‘gf KS cells (Livengoaod . | mmunol . 249:55- 62, 2007).

et _al., Cell
TLR3 ant agoni st s coﬁ‘lsdS}bOé“nngfﬁeSrEchF]?allNoaitS tedudi A angi Ogeni ¢ ri sks
associ ated with KS ahd totsherciaimdeBR and2adn20 preventidqigecetdcasi ability
| oss and prot ecting engdathel) lpcbapnil Ll egrLiy Loapfeyent;gascul ar
| eakage, a potentially serious condition associated with organ failure and
| i fe-threatening i nFRamm&®PBr{r coRdftl GR3NS AEH JascBEPSES . 2STERB maRtagoni sm
may al so be benefi cisab i nwtk & alo,i Bf ecld ens 25 i nvol vi ng endot heli al cell
pat hol ogy.such as the viral henorrhagi ¢ fevers caused by nenbers_ of the
famli es¥9l avi vi r?‘dége (&Y %éaﬁ&uﬁ?m%gﬁfeowgfl@{}eﬁl&% ilfo%lfi e “CEbol a,
Mar bur g), bunyavi ri ddent(iead. tdHameavariedle Nadgioviraygd pg Rl ebove ragg), and
arenaviridae (e.g. LujQ.,JassaeArgant.i ig, 30Bolivian, Venezuel an
henorrhagi c fevers (Sihibamya et al., Blood 113:714-722, 2009). 35
Exanpl e 19 Cross?r éBetidintyCl "TY I8 3RAE i Body afit &gonf stts L&ttt 2>Eynonol gus
and nurine TLR3 Actibvhdiradgad nsk €3NeRDE gUsioh HAMihgean kRBnawvereqassessed 5
usi ng th§5l SRE reporter gene a¥D%_d$€cri bed in Exanple 2. The
cynomol g3 (SEQ I D N&? ) “andnufineé TLR3 cDNAs (SEQ ID NO 161) were
anplified fromwhol e blood and cloned into the pCEP4 vector (C ontech), and

expressed as;gdescgi bed; aboven: M 10EVQ Bad.d Cats: ofe 4:48 g/ Ml and 1. 74
pig/nml in the cyno 10NF- KB and ISI%E assays, respectively, conpared to | C5Cs

of 0.44 and 0. 65"BrH7iE PRt Re"ftiftATTURS "NF2 KB 9Rhd™1°SRE" 4s'S4y S,
respectivel y. |=otyperncontselinatiid badiesiyvhadmnpdsekfect in these assays. 15
CLAI M5 530 a. the heavy chain variable region of SEQ ID NO: 18; or
b. the light chain variable region of SEQ ID NO: 17; or
c. the heavy chain variable region of SEQ ID NO: 18 and
the light chain variable region of SEQ ID NO: 17; or
d. the heavy chain CDR 1, 2 and 3 amino acid sequences

35 as shown in SEQ ID NO:s 58, 59 and 60; or
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1. An isolated antibody or fragnent thereof, wherein the antibody binds at

| east one toll-like receptor 3 (TLR3) am no acid residue selected fromthe

group consDingi4rd resi dues K467, RA88 and RA89 of SEQPCDUNSN09D62818 2. The

i sol ated anti body or fragnent of claim1, wherein the TLR3 am no acid

resi dues are selected fromthe group consisting of: a. residue

K467 of SEQ ID NO 2; 15b. residue R489 of SEQ ID NO 2; c. residues K467

ﬁlnod 2R482 of hSEQ If) Iﬁlﬁla ﬁLgh@B@hadn t‘:ﬁ[filduesar’r@@zamﬂﬂﬁamcam\%ﬁﬁ?é&%sof hSEQ I D
The isolated antibody or fra t iim1 erein the

20ant i body further BFnd&“At *Fe4st ore” %rr% %ﬁ Cllg’m d°T esi due sel ected from

t he group consi st fnghefhaagsi chres YAH5, Y468 3N&liho BEBE,se@88;esH539, N541,

E570 and K619 of SEQs'QJNQ 2y s%@“m% ' 5% at5%da§c§‘t6'0b99<¥ Pk Hg@ﬁm?nt
t hereof, wherein the anti b0d¥ bi nds at | east one TLR3 ami no aci d residue
S

sel ected Prom the grbab® CORststd AR of 2FERT difés TEIE SR R145°6F 18EQ | D NO
2. 305. The isol at edranto voedy =, ¢ &gfaseav ofr claim 3, wherein the TLR3

am no acid residues gr seI ected from rou consisting of: .a, residue
D116 of SEQ ID N&'* 27 Craeléﬁ oS Bl 1 and Rids of %E% " 2. 35 6.
An isol ated anti bodyd@mtﬂfqaégmmher‘e%z@taﬂo\]/@ 1gigtthn TiER3 ng whre e me tdveédant i body
has at |east one of ;the @l gpvgg@glﬁr@peﬁgl : 5a. reduces human TLR3

bi ol ogical activity in an in vitro (r: C) NF- KB reporter gene assay >50%

at <1 pq}“ﬁrtL b. ihhi*BF ts 9860980 Y‘E“Gab F QLT er16° ptodfets R f rom
BEAS- 2B cel | s stinulia¢edioait to <h@0vag/apie palgyoh  iGQviaty =l@mphg/aziyg 10c.

i nhibits >50% of X | P= 10,.producti on from BEAS-2B cel | s
stinmulated with <106g%u§n . %IJS%QI E)%:) at 520 4 pig/m; d. inhibits >50% of

I L-6 production from NHBE cells stimulated with 62.5 ng/m poly(l:C) at <5
pi g/ ml; 15e. 1k nhlmtl%o?we@ %tiﬂed@ QJE Oﬂilé%é&n koM NHBE icel ks stimul ated

wth 62. ng/m C)at <1 inhibits >20% of

pol y(I: CF2i nducé& PF%{T\}}V PR 6 8$ ‘%i_CT?lrbraBau?:t]llgﬁtbi}laléBl\iﬁ?%ﬁab%i pi g/ ml;

g. inhibits cyneabogus ThiiFibi chogncaboactbmitiypesn an 20in vitro NF-kB
reporter gene assgytmtﬁgalv@&al%ovgﬁ%@,reogrlon o} MBEDES Siccynemlogus TLRS

bi ol ogical activity 1n an in vitro reporter gene assay with 1C50 <5 25
7. An isolated an®i Ebﬁylwﬁltf?f&gﬁeﬁ%rlraé’éétﬁﬁéow ¢h SFRRBP tat L Compet es for
TLR3 bi ndi ng wi t hc a capnackonadaianthHogy e CaPhSbNGEQ ID No: 20 andd. the

heavy chain variable region of S NO the ght chain
vari abl egb egi on of SE® J\Igjﬁ%fildhazli]l%%lrab&e err?eloﬁe%{/f%gh%ﬁ AoV i al?l e region of
SEQ I D NO 214 and. tthe Hdaght clehai ADKdri abiel Begiiorr efiEE@IhENNG 211; or

d. the heavy chain ggnpflo%e&@@ﬁ@ylgq&oerw' ng L£giens,{CDR) 1, 2 and 3
(HCDR1, HCDR2 and HCDR3) am no acid 35sequences as shown in SEQ ID NOs 70,

77 and 72; or e.®th&°|IHGht EHEPnConpl énEtari £ et et MiSTERE $Egi ons ( CDR)
1, 2 and 3 (LCDR1, LEDR2wandn LEDRB) ramisnes acicdaseguenses as shown in SEQ I D
NO s 67’ 2@8 and 7?’ tgé heavy chain CDR 1, 2 and 3 amino acid sequences
as shown in SEQ ID NO:s 61, 62 and 60 and the light
chain CDR 1, 2 and 3 amino acid sequences as shown in
SEQ ID NO:s 55, 56 and 57; or
g. the heavy chain variable region which is at least 95%
30 identical to the variable region having an amino acid
sequence of SEQ ID NO: 20; or
h. the light chain variable region which is at least 95%
identical to the variable region having an amino acid

sequence of SEQ ID NO: 19.
35
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f. the heavy chain COR 1, 2 and 3 am no acid sequences 5as shown in SEQ ID
NOs 70, 77 and 72 and the light chain CDR 1, 2 and 3 am no acid sequences
as shown WO 280Q5140NO s 67, 68 and 78; or g. the heavysediosestari abl e
region which is at |east 95%identical to the variable region having an
am no acid 10sequence of SEQ ID NO 214; or h. the light chain variable
region which is at |east 95% identical to the variable region having an
am no acid sequenge 661 85EQ LaDcNQdyZa»ﬂ- frbéﬁen&&eia@@@t edciantkbody or
fragnent reactive with T R%1 hg corTBetes for i ndi n

%II? eavy

nonocl onal ant i 88y toifpr? S HPfed hlelgvy % ai'n Ilvwb«i\%l e region of
SEQ I D NO 216;region and wlberetlhetkhq ghtildvyi novmarisabl e regi on of SEQ I D NO

41; or 20c. the hgauecﬁgaatvg vari-able: peai anoh SEQehD:NG. 248 and the |1 ght
chain variable region of 41; or d. heavy chain CDR 1, 2 and

3 amino acid sequenéBs ]a“§h§h%%}+n| ﬁa@E@lFETGNG% %fz SEgeI AN 84t/ oF

e. the light chaia. EBR feav2 &Mn3vafﬁaMeaﬂdgioﬁe@ﬂ$EQeSD Apas2shean in SEQ I D
NO s 79, 80 and 87; _or heayv 0 aC| d
sequences as shown |tﬁ §El6h% s rzlag r?{jlo§4éfan&8 ﬁD%ﬁ i 3%1 Chain CDR 1,

2 and 3 am no acid- §éqdm&escmnsﬁw i A 8EQ3| PNOG sc¥D,se80caed 87; or 309

the heavy chain variableegh okonih b isSeat dieasd 95%i dentical to the
vari abl e regl on having an am no aci d sequence of SEQ ID NO 216; or h.

the IightYchain varitabl & egfoh whPth i s e PedBt 9591 deAtTrd® to the
vari abl e region haV|aegsmnam rezcach dicdsseguencenofs35EQ | D NO 41, 9. An

i sol ated anti bodyor r}%%rrené% r.eactlve wi M} §L§§ln%ogpré sl %? fgcot h a heavy

chain and a |ight chal n var e reg |on and wherein“th eéy conpri ses:
5a. the heavy chai n2€DRkn 2n &HH@ BDeNﬁ Ro%aciod @@h@@né@% tas sHWn in SEQ I D

NO's 61, 192 and 60.nuwher@kn f he sHEDR2n0ho SEQul RNOLAdD2 sl sndur ther defined
as shown %\E Formul a %I )i, Xaa6-1 - Xaa2- Xaa8; R-S- Xaa8- W Y-N-D- Y- A- V- S V- K-

10S, (1)'wherein Xad62m&y "Be® A%y oF s X£42 may be Tyr, His or Ser;

15Xaa8 may be Metg. Ahg kmavacmalanda%aaaﬂenmglbe yishots Artgleast 1955t he |i ght

chain CDR 1, 2 and 3 eguence h L .S 55, 56
and 191, wher ein the a&% % N%é lg q},}ﬁrlt ﬁearﬁlEg }Ll ne'!glas shown
20in Fornmula (I1): XQQTQI‘S@YQE}%?@a?D %223(61694?- Xaa5 T-V, (I1) wherein Xaal

may be Ala, An, & ynoriider; crraXaazr My ecbedd@oy, wild 08 2ehcaaazzmy be Asp
or Asn; 5(51a4 may be 9eu or . Ser;

and
ntical to the variable region having an amino acid

sequence of SEQ ID NO: 21.

19. An isolated antibody or fragment reactive with TLR3
comprising both a heavy chain and a light chain variable
25 region and wherein the antibody comprises:
a. the heavy chain variable region of SEQ ID NO: 24; or
b. the light chain wvariable region of SEQ ID NO: 23; or
c. the heavy chain variable region of SEQ ID NO: 24 and
the light chain variable region of SEQ ID NO: 23; or
30 d. the heavy chain CDR 1, 2 and 3 amino acid sequences
as shown in SEQ ID NO:s s 61, 64 and 60; or
e. the light chain CDR 1, 2 and 3 amino acid sequences
as shown in SEQ ID NO:s 55, 56 and 65; or
f. the heavy chain CDR 1, 2 and 3 amino acid sequences

35 as shown in SEQ ID NO:s 61, 64 and 60 and the light
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Xaa5may be Phe, Ala or Leu; or c. the heavy chain CODR 1, 2 and 3 amno acid
sequences 30 as shown in SEQ ID NOs 61, 192 and 60, wherein the HCDR2 of
SEQ | D Nawor9/ass47burt her defined as shown in Fornul a (IPLT/US2009/062813
Xaab- | - Xaa2- Xaa8- R- S- Xaa8-WY-N-D Y-A-V-S-V-K- 5, 35(1) wherein Xaa6 may
be Arg or Lys; Xaa7 may be Tyr, His or Ser; Xaa8 may be Met, Arg or Tyr;
and Xaa8 may be Lys or Arg; and 5the light chain COR 1, 2 and 3 amno acid
sequences as shown icRaSEQDRDL NQ sné@% 28bnandi1d99squsheseian the.l €PR3 of SEQ

I D NO 191isfurthrdf|ned o] Forrrula(ll)
Xaal - S- Y-DXaaZ-Xaag %a:D4N9a%55%T g/? %( FTQ) Wherein Xaal may be Ala, Gn,
Gy or Ser; Xaa2 gayhber@vy, ci@im oariSels Xaa®nmayidheiAsyy drafAsiySs15Xaad may

be G u or Ser; and Xgadnmyibg, Rhg, ,Al;a,0r J-e onor(avqngti}qe sheayy,.ghai n CDR 1,
2 and 3 am no acid sequences as shown in NO s 70, 194 and 72,

wherei n the HCDR2 ofeSEOFDPNGE S N% %rtcﬁer defl ned as shown 20in
Formula (I11): 1-h:-@ne )Qaaaﬂ& cR-faSnKvé/Vl\érbNeXﬁ@]l@nkaA-c)(aaaktSl&/a% 95z wherein
25Xaam nay be Lys, TQ ntl ahl Xaam may Asn or As 'aandlr)](g%% nay be Val
or Leu; or e. the Iight calnéﬂs\ilf e§amnoaldjseuences

as shown in SEQ | D N&user®E, o6& E@ndDd 193, 2Wner ein the 30LCDR3 of SEQ I D NO
193 is further defined as shown in Forrrula (rv):

Xaau- S- Y—DXaau P- Xaal2- Xaam Xaau-V, (1V) Werein 35Xaau may be @ n or Ser;
Xaau maylbe FAr, & ¢S6raiRHARTREN Ryt BETVH T6FCNSH: “Xdamifdy be Tyr or

Phe and comprlslng both a heavy chain and a light chain variable
region and wherein the antibody comprises:
a. the heavy chain variable region of SEQ ID NO: 26; or
b. the light chain variable region of SEQ ID NO: 25; or
15 c. the heavy chain variable region of SEQ ID NO: 26 and
the light chain variable region of SEQ ID NO: 25; or
d. the heavy chain CDR 1, 2 and 3 amino acid sequences
as shown in SEQ ID NO:s 61, 64 and 60; or
e. the light chain CDR 1, 2 and 3 amino acid sequences
20 as shown in SEQ ID NO:s 55, 56 and 66; or
f. the heavy chain CDR 1, 2 and 3 amino acid sequences
as shown in SEQ ID NO:s 61, 64 and 60 and the light
chain CDR 1, 2 and 3 amino acid sequences as shown in
SEQ ID NO:s 55, 56 and 66; or
25 g. the heavy chain variable region which is at least 95%
identical to the variable region having an amino acid
sequence of SEQ ID NO: 26; or
h. the light chain variable region which is at least 95%
identical to the variable region having an amino acid

30 sequence of SEQ ID NO: 25.

21. An isolated antibody or fragment reactive with TLR3
comprising both a heavy chain and a light chain variable
region and wherein the antibody comprises:

35 a. the heavy chain variable region of SEQ ID NO: 28; or
b. the light chain variable region of SEQ ID NO: 27; or
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Xaam may be Ser, Asn or Gn; or f. the heavy chain CDR 1, 2 and
3 amino acid sequences 5as shown in SEQID NOs 70, 194 and 72, wherein the
HCDR2 of waQuiodsN» 194 is further defined as shown i n Porrask@o0bashy: 1-1-Q
- Xaam R- S- K- W Y- N- Xaam Y- A- Xaau- S-V-KS, 10(I111) wherein Xaam may be Lys,

Thr or Ile; Xaam may be Asn or Asp; and Xaau may be Val or Leu; and 15t he
light chain CDR 1, 2 and 3 amno acid sequences as shown in SEQ ID NO s

GE, 68 and 193|, V\A(El.eftﬁia Mmdhe LEDR3vefiSEQ 143 NG ofl%&gi@fmr:thezane)efimned as
shown in Formula (I1V): Xaau- S-Y-D- Xaau- P- Xaam Xaam XaamV, I erein
Xaal o may be G n or \t%%rf;(lgigaﬁ aﬁﬁy"%%#ﬁ?,reélﬁno? AED: ggl‘zgprfafrbe Val or
Asn; 25Xaal 3 may be thyrhegvyPtregginafidR Xaak4armhy beirSerpcidsiaoend@sn. g. the

heavy chain CDR 1, 2 an¢.3 %nsrt? agig .seqpenges, as,,shgywn in SEQ I D NO's 82,
196 and 84, wherein the HCDR2 of SEQ I'D NO. 196 is further defined as shown
30i n Formil a (V):©X&824-19hb P1agrDE R Vo T2 NeNE Ra@PBiopaSiE-s9qeEnqe9) wherei n
Xaa2.4 may be Phe oksAsigwnangl s3pXamdm:Ray7 bessAkad aw;Ser; or  h. the |ight

chain CDR 1, 2 an amino acid s nces_as .shown in. SEQ ID NOs 79, 80
o Tos wher oi oM En8 Bagy A0 £S04 80 s 00N Ll Rt b 2 ohoum i n
Formula (VI): 5Q Q Xaalf8wXadlFERad?(WoXaa2d- Xaa2d Xaa2®! The(Mdhtwher ei n

Xaal 8 may be Tyr, G.¥.0f obkai, XaahQ Imyihe &Y, sddudnOts AsNsnddXag2o may be
Ser or Thr; Xaa2l ma%Qbe Val, 1le or Leu; Xaa22 may be Ser or Leu; and

Xaa23 may'be Ile, SEFQ Bt 8O0t Ofyr 58 gnd 69 or i . the heavy chain CDR 1,
2 and 3 am no aci ¢g. sequencescilbasvshiomei redSEQ tHDNOLs 82,1496 9and 84,
wherein the identical to the variable region having an amino acid
sequence of SEQ ID NO: 28; or
h. the light chain variable region which is at least 95%
15 identical to the variable region having an amino acid

sequence of SEQ ID NO: 27.

22. An isolated antibody or fragment reactive with TLR3
comprising both a heavy chain and a light chain wvariable
20 region and wherein the antibody comprises:
a. the heavy chain variable region of SEQ ID NO: 30; or
b. the light chain variable region of SEQ ID NO: 29; or
c. the heavy chain variable region of SEQ ID NO: 30 and
the light chain variable region of SEQ ID NO: 29; or
25 d. the heavy chain CDR 1, 2 and 3 amino acid sequences
as shown in SEQ ID NO:s 70, 73 and 72; or
e. the light chain CDR 1, 2 and 3 amino acid sequences
as shown in SEQ ID NO:s 67, 68 and 69; or
f. the heavy chain CDR 1, 2 and 3 amino acid sequences
30 as shown in SEQ ID NO:s 70, 73 and 72 and the light
chain CDR 1, 2 and 3 amino acid sequences as shown in
SEQ ID NO:s 67, 68 and 69; or
g. the heavy chain variable region which is at least 95%
identical to the variable region having an amino acid

35 sequence of SEQ ID NO: 30; or
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HCDR2 of SEQ ID NO 196 is further defined as shown in Fornmula (V):
Xaa24-1-D-P-S-D S Y-T-NY-Xaa25-P-S-F-Q G (V) 20wherein Xaa24 may be Phe
or Arg; awo2XeABb47may be Ala or Ser; and the |ight chai rRCCDR2M9/0&228a0d 3

am no acid sequences as shown in SEQID NOs 79, 80 and 195, wherein the
25LCDR3 of SEQ ID NO 195 is further defined as shown in Formula (VI):

Q Q Xaal8- Xaal9- Xaa20- Xaa2l- Xaa22- Xaa23-T, (VI) wherein 30Xaal 8 may be Tyr,
Gy gr A ia; X?al 9n Mayte bﬁg@tg%ha@nuvﬁfiagﬁig; régaazowmmdbg a%eilgé?))it Bh%;b XaiaZl
may be Val, Ile or Leu; Xa e . or Leu; an 5Xaa23 may be Ile,
Ser, Pro oF Tyr.  160°HH ool & Qd KHUFBRy: S OF FEOHERL > GA6ET Ve i th TLRG
conpri sing both a heawyerckarh EedIn NA:ghe. chai n vari abl e regi on and wherein
t he anti body conpri ses: a. the heavy chain variable regi on of
SEQ ID NO 6; or 5b. the light chain variable region of SEQ ID NO 5; or c.
t he heavy”chdfn va?iigBLet§egrbHP vl SEGPHREY “62ahnid et Heth iTgRe chain

vari abl e regi ortcabr SHQgl BrNOa hiawf cHaid heahgavynehaiainCR ikp12 and 3 am no
aci d sequences as .ghoa\/r\jllg1 %‘er%%g 1D NO s, 52, 88 alggs54; or 10e. the |ight
chain CDR 1, 2 &Hd°3 A no-adi d Sedlencsy S8 "¥H&WA in SEQ ID NO's 49, 50
and 51; or f. theahébheyreehai pha@DRvdria@land:@oanthdEacid Megdienees as shown

in SEQ 1D NO's 52, 88candnpdcnand ibehitghtyichabhn seBRrd o2 and 3 am no acid
sequences_as shown in 15SEQ ID NO's 49, 50 and 51; or g. the heavy chain

vari abl elf egi on whi ER®iRE3Y St VISR EeTIICAI °t SERhEP VEFi 2bI%E % egi on
havi ng an am no aci dnseguencenhdh SEQarDeNRgidh ©f SEQ ID M. she oki ght chain

vari abl e regi on i i,.s..at l.east % 20i dent,ical to the variahle region
havi ng an am no \é\@i gﬂge}heﬁg céehaol]‘n g%%l?DQI\%CP% gr%ff. 2 hgﬂisse F%{%% ant i body or
fragnment reactive wieshsiTPR31iedifer I8Ny sbdth 72 Aedvig/ctvain and a |ight chain

variabl e 25regi on. ande Whehei fhdihecsati, body, CoMBEiRLcid schigndieavy chain
vari abl e_region of SEQ ID NO. S8; or b. the I|8ght (:7ha| n variabl e regi on of
SEQ ID NG 7; or c. *FhEHeavy ERaih Nrdri abl €°r & dit’ of* SEQ ID NO 8 and the
i ght chain vari abl ehe dgieon ofaiSEQYR D,NO: ang 30emBdacidecheaweschai n CDR 1,
2 and 3 amno acid SEAUENGES, sko D NO:s 70, 75 and 72 and the light
chain CDR 1, 2 and 3 amino acid sequences as shown in
SEQ ID NO:s 67, 68 and 74; or
20 g. the heavy chain variable region which is at least 95%
identical to the variable region having an amino acid
sequence of SEQ ID NO: 32; or
h. the light chain variable region which is at least 95%
identical to the variable region having an amino acid

25 sequence of SEQ ID NO: 31.

24, An isolated antibody or fragment reactive with TLR3
comprising both a heavy chain and a light chain variable
region and wherein the antibody comprises:

30 a. the heavy chain variable region of SEQ ID NO: 34; or
b. the light chain variable region of SEQ ID NO: 33; or
c. the heavy chain variable region of SEQ ID NO: 34 and
the light chain variable region of SEQ ID NO: 33; or
d. the heavy chain CDR 1, 2 and 3 amino acid sequences

35 as shown in SEQ ID NO:s 70, 77 and 72; or
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as shown in SEQID NOs 58, 64 and 60; or e. the light chain CDR 1, 2 and 3
am no acid sequences as shown in SEQ ID NO s 55, 56 and 57; or

f. the hesoyom#i470CDR 1, 2 and 3 am no acid sequences Bbagisgtomsesih SEQ | D
NO s 58, 64 and 60 and the light chain CODR 1, 2 and 3 ami no acid sequences
as shown in SEQ ID NGO s 55, 56 and 57; or g. the heavy chain variable
region which is at |east 95% identical to the variable region having an
anmno aci d 5sequeaceneofiighQ &}BlINOcmB;l,oa A{hd tahgmllrioge&l@m@haerv@rsi abl e region
which is at |east 95% . denti c% ot Q)e_ % %ggl on having an am no acid
sequence of SEQ ID RO SEP P61 2F i"S6Pa e’d n‘fm y of fragment reactive
W th TLR3 conpri sfnghbotdrva M\mycmhdi n2aadl & bnight achaiseavardeabl e regi on
and wherein the ant |agogyowgogpr§®e§D No:s 7& 7Hhe,heavy,ghaln; ) gq{tl abl e region
of SEQIDNO 10; or b. the iight chain variable region of SEQ I D NG
9; or 15c? the heav?héﬁhlcﬁRvéﬂ ‘aBl'e 1 egion G ISEIUER NO2S10 &id 1ehe | i ght
chai n vari abl e regi enpofp SEQsIeD Nex £ia 06; br the heavy chain COR 1, 2 and 3
am no acid sequence s S 77 and 7 or .-
e. the light chai® %f)ﬁ%i WrhacanVfélrrqnark?(li)‘)earcelC}J&oseqhulec%ces a2t0§13 2Thown in SEQ I D
NO s 67, 68 and 69; igenficafhec Hdéavyachala GORo1, ha¥igackB aamn@cadi d
sequences as shown isBgREQe! Br NSt Gio:744and 72 and the |ight chain CDR 1,

2 and 3 am no acid sequences as shown in SEQ ID NO s 67, 68 and 69; or 25g.
the heavy’chai n vrit8bl & %egfsh whi T s HROIPBASH. G546 i HentrTal’>fo t he
variabl e regi on haviifgntiraantaanhaciriseqeereeoofnSEQy 4 Nind Giciar h.
the Iight chain variable re i is,at least 95% i dentical to the

vari abl e region hawsﬁg %ﬁeafgﬁ% %(%Q\gg?ﬁ\%oéequence of SEQID NO 9. 13. An

i sol ated anti body or fragnent reactive with TLR3 conprising both a heavy

chain and a bbghtaghabn.val abldvegh Oﬂ}a@mgnmgagilmet nﬁt}@-r’ItLiR@Ody conpri ses:
35a. the}?eavy chain varjable region of SE or b. the |ight

| D NO
chai n vartabl e 8§F oH"6f °SEQ? ¥ k30 gpd ¢ Hiohe ﬂ@d\?yv%ﬂﬁlbﬁevarl abl e
regi on of SEQ |BghNh 2bd amdretihethd @htlmtazl norvgarmsabl e region of SEQ I D NO

11; or d. the heayy v n %a ;| IS nc shown in
SEQ I D NO s 82, 8% gﬁ%q{S %%e ¢ ﬁl%%lé %H %ﬂa nS% %g% gﬁd%% am no acid

sequences as show: |tHeS]EQhFDﬂI’@nsV57]91,ab89 %089@f §|EQfIDtNQe heawy chain CDR
1, 2 and 3 am no acicde SeGHENEEs nasashows idyiSEQ 4 RENCS B2, 383nand 84 and

the light chain CDR - and 3 .ani no, |dse 0 mlOSEQID
NO s 79, E%0 and 89; t%? él.g he Heavs ¢ ; gPa%feS%Peé?iﬁ? % ‘K is at |east
95% i denti cal to #hehvardaabl engiegtom 1ha\2| gl @namimionecatissasequence of SEQ

ID NO 12; or 20 sitdie bl gy ehaid va(g abl e, 4 egi.on, which is at |east
95% 15i dentical to the variable reg%yl havi ng an anino aci d sequence of SEQ

ID NO 11.  14. AntP8olaédmiti oty -of ¥ragneht™r eatd isPE W1 TLR3
conprising both a heavynhgchain ﬁ@dla Nd:ght7 chai any amsi: abt e 20r egi on and

wher ei n 5?6 ant|b9d¥h qgg&ksc din CDR 1, 2 and 3 amino acid sequences
as shown in SEQ ID NO:s 70, 77 and 72 and the light
chain CDR 1, 2 and 3 amino acid sequences as shown in
SEQ ID NO:s 67, 68 and 78; or
g. the heavy chain variable region which is at least 95%
30 identical to the variable region having an amino acid
sequence of SEQ ID NO: 36; or
h. the light chain variable region which is at least 95%
identical to the variable region having an amino acid
sequence of SEQ ID NO: 35.
35
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a. the heavy chain variable region of SEQ ID NO 14; or b. the light chain
variable region of SEQID NGO 13; or c. the heavy chain variable region of
SEQ | D NQwo2X4dicznsesohe | i ght chain variable regi on of SE®CTSk®D9/0d2313 or 25d.
the heavy chain CDR 1, 2 and 3 am no acid sequences as shown in SEQ ID NO s
46, 47 and 48; or e. the light chain COR 1, 2 and 3 am no acid sequences as
shown in SEQID NO s 43, 44 and 45; or f. the heavy chain CDR 1, 2 and 3
am no acid sequenges s30aseshombddy SEQabndNQ $e46:147wand M8zand the |ight
chain CDR 1, 2 and 3 am ohaci sequences as slhogln i.n . SEQ I.D ?lQS 43, 44
and 45; or CO&W%%&%Q%W “chat i vartasi'e 7 edi'h WH'Eh"1's°80°1 east 95%
identical to thegvanizabl ehemgnonhdhavingodancammiceaci d 35sequence of SEQ I D
NG 14; or h. the Light. chalnvarlable.regon wigh i5 @t teast 95%
identical to the variable region having an am no acid sequence of SEQ ID
NO 13. 515. An iR30[F&E el %&ht T oAy Vor aPr aghRaie  r eacERvE? Wt h3TLRS conpri si ng
bot h a heavy chai . and dviygttaichah i awaei adjienr €gisen andiowhes eina t he

anti body conprises: ,a. the heavy chain. variable .0 SEQ I D NO 16; or
b. the light chain 8% L ‘?%ag%oﬁa%fabéﬁdﬁ%oﬁﬁg %%IQ fb%oﬁ% 5& heavy

chai n vari abl e regi 6heofeaSEFHDINCPR 16 dnehd Reatinghecehaieauerassabl e regi on
of SEQ ID NGO 15; ornsdsndhe;heavyrsghal.n §PORsk, 22 and 3. ami no acid sequences
as shown_in SEQ ID NO s 52, 53 and 54; or e. the light chain

CDR 1, 2'8nd 3 anfndMaci @ Setfirdice™® 15a¢ ¥Hovin2TiSER} | 5eREE 49, 50 and
51; or f. the heavyaehsidvnCDR skQ 20 and s37@msnoamcisd ; seguences as shown in

SEQID NGO s 52, 5 54 and t.he. |l ght ,chai R 1, .2 ino acid
sequences as shovmf:,' %ﬁgéﬁ% P/Dg?\?égsc4%?l’56 gn%!d%%%& aﬁb%%%tgﬁgn%e@avy chai n
vari abl e regi on whi el $vat it &St I1D5%: isdent iScaknd ¢4t hed Faei &ihe regi on

haV! ng an am: no aC! @h§§ql¢©ﬁcﬁ, of .SEQ |a_Qi1NQa_cl@; s@fuences - sltlcm?n |i-hgh_t chain
vari abl e [egion which is at |least 95% identical to the variable region

havi ng ah’ani no aci 4°255e4ténhce of " SEO PO G 15. 16. An isol ated anti body
or fragment reactgyvehwidaviLRBiconpriapilagrdyobh enhieavy athakast@arsdza | i ght
chain variabl e regi gn.and _wherein the _aniihody conprises: 30a.. the heavy
chai n variabl e regi onertf?)‘;1 §EQCFD NO. 1§; or}q%. the | ?]!éht caﬁarlqn Vari abl e
regi on of SEQ | D NOSeI7encEr €. SHh &P HeavyScpdi n vari abl e regi on of SEQ ID
NG 18 and the |ightnehaigntveudiabl er f-80k0reQbnSEQINDi NQt 1435101952
d. the hg@vy chain tl, % andh3 am',n% aci d,seqﬂuences 35as shov,vg in SEQ ID
NO s 58, “59 and 60; *6F"= &2 t he F'Fght™ 'ERAT i CORY 1222 4t 3™ART 6 Hci d
sequences as shown ispa8EQel X NBosI55J0:587and 57; or f. the heavy chain CDR
1, 2 and 3 amino acid sequences as shown in SEQ ID NO s 58, 59 and 60 and
the Iight 5chain CDR 1, 2 and 3 am no acid sequences as shown in SEQ ID
NO s 55, 56 and 57 i6Plgted RBREH®AYy CEHditA AT iT54BFe eelyi Bh TWhfch is at | east
95% i denti cal t@mphesivarbahl & neghornhaviang an iaft nhaaei daseguence of SEQ
1D NO 195 or region and wherein the antibody comprises:
a. the heavy chain variable region of SEQ ID NO: 40; or
b. the light chain variable region of SEQ ID NO: 39; or
c. the heavy chain variable region of SEQ ID NO: 40 and
the light chain variable region of SEQ ID NO: 39; or
30 d. the heavy chain CDR 1, 2 and 3 amino acid sequences
as shown in SEQ ID NO:s 82, 86 and 84; or
e. the light chain CDR 1, 2 and 3 amino acid sequences
as shown in SEQ ID NO:s 79, 80 and 85; or
f. the heavy chain CDR 1, 2 and 3 amino acid sequences

35 as shown in SEQ ID NO:s 82, 86 and 84 and the light
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10h. the light chain variable region which is at |east 95%identical to the
vari abl e region having an am no acid sequence of SEQ ID NO 17. 17. An

i sol at ed wotzotwady470r fragnent reactive with TLR3 15conpPC3iusgoontisia heavy

chain and a |ight chain variable region and wherein the anti body conpri ses:
a. the heavy chain variable region of SEQ ID NO 20; or b. the light chain

vari able region of SEQ ID NGO 19; or c. the heavy chain

vari abl e region of SE&M RpNQ, Zzoaaﬁlds 20the ddightefRatbss \war kadile ihegi on of
SEQ I D NO 19; or d. Eé I3 h f;lvy7 Sngl 2 and 3 am no aci d sequences as
shownlnSEQIDNOS : tHe light chain COR 1, 2 and 3

am no acid sequen@e$hashe9h®v\mailm sEQaIbDeN@@%Sth@@ anthth7sagr 925f. the

heavy chain CDR 1, 2 and .3;am Q%e%éﬂa%@guﬁ%%%ﬁ 18%,1 850N oDy SEQi KD NO's 61,
62 and 60 and the |light chain am no aci d sequences as shown

in SEQ ID’NO's 55, 56%&{fe59t BR ID’Nog “heéTheavy chain variabl e region
which is at | easth9%% 3ﬂ|g€ﬂlen&}ta&&h| v&@lalbhle mafioablie dhegh ot haydngsan am no
aci d sequence of SEQ.LD o Qr Vama P I ht chal n varl abl e rggl on whi ch

is at |east 95% i denti caﬁca%og? K vETi'abre TEgron havPny &R amo aci d

sequence of SEQ | D RNeuud@e 85 SEDRID A:i 881 ated anti body or fragment

reactive with TLR3 eQapid-singh et br aSE@e@nyd:h@b@ anpd a light chain variable
region and wherein the antibody conp a. the heavy chain

vari abl elf egi on of - $E® 1IN H2:; OBrSE@bIDt% LPght°chai n vari abl e regi on of
SEQ ID NO 21; orkcithé heeah@amyal@uhaf repgard all:e loeginantiod 1SE&x IDaNE 22 and
the Iight chai n var iogbélgg region,Qf SEQ ID NO 21; or d. the heavy chain CDR
1, 2 and 3 amino acid sequences as shown in SEQID NO's 61, 64 and 60; or
10e. the light chain CDR 1, 2 and 3 am no acid sequences as shown in SEQ ID

NO's 55, 56 apd 68: i@b1fecd het heavy o £halgnGRR raci andi &, arkpo aci d
sequences_as shown in SEQ ID NO s 61, 64 and 60 and the Ilrght chain CDR 1,

2 and 3 ami no acc?fnaréséﬁ]ﬁe]ﬁ%@b 328°SHowh* th 8 SEQ 1B N ¢ "552 786 and 63: or g.
the heavy chai ncegarh abldevnegiiontiwhischibsivatoheasts 95% i dentical to the

vari abl e region having an.aning . agld seguenas,of SEQ LD 4 220 or h.

the light chain vari e region which is at |east % 20i denti cal to the
vari abl e regi on havithg Jalﬂhén?%naé?@a@éau@%@no?f SEQ IDMO 4210 19, An
i sol ated anti bodycOrnt ragrenéndieacii @ 1w £44:10hRS: ceaprd songabald a heavy

chain and.a |light ch bIe 25reqi.on _and wherein_the anti body
corrprisegp a. the hé%gll(?ﬁﬁl%é\}&ri"%ﬁ P etiBh ot §%% b §4oror . the
l'ight chain variahl éhe egicon OfaiSEQR D,NO a2B83 animp. athe skeavyceshai n

vari abl e regi on of §g@ﬂOQnNgj s%@ @gqqd ge8i|ggtgt arg;@ey yariabl e region of SEQ
ID NO 23; or 30d. the heavy chain and 3 ami no aci d sequences as

shown in SEQ | D N&x §'8 6B t624RdCBD; 1'012 %“d the™1gREIEIFERASTR 1, 2 and 3
am no aci d sequencess shown in SEQ ID NO:s 79, 80 and 87; or

25 f. the heavy chain CDR 1, 2 and 3 amino acid sequences
as shown in SEQ ID NO:s 82, 86 and 84 and the light
chain CDR 1, 2 and 3 amino acid sequences as shown in
SEQ ID NO:s 79, 80 and 87; or

g. the heavy chain variable region which is at least 95%
30 identical to the variable region having an amino acid
sequence of SEQ ID NO: 42; or
h. the light chain variable region which is at least 95%
identical to the variable region having an amino acid
sequence of SEQ ID NO: 41;
35 i. the heavy chain of SEQ ID NO: 102; or
j. the light chain of SEQ ID NO: 156; or
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as shown in SEQ ID NGO s 55, 56 and 65; or f. the heavy chain
CDR 1, 2 and 3 am no acid sequences 35as shown in SEQ ID NO s 61, 64 and 60
and t he Iwghoio/osheon CDR 1, 2 and 3 amino aci d sequence®Cadisstvommsih SEQ | D
NO s 55, 56 and 65; or g. the heavy chain variable region which is at
| east 95% i dentical to the variable region having an am no acid 5sequence
of SEQID NGO 24; or h. the light chain variable region which is at |east
95% i dentical to kthenvatdaabl endi@gbonsdraybng :amoamaocaeidgseqensge of SEQ
ID NO 23. 1020. An isoEI artéd @_nti Qody or fragment reactive with TLR3
conprising both a h85v§/ Th&i Wand®a |l ight chain variable region and wherein
the anti body conpri ses: a. the heavy chain variable region of SEQ ID
NO 26; or 55 ba,tiheLight, chaif M@@r%%%@ntr%%&)@iv%f wSEQMLRsNO 25 or
15c. the heavy chain variable region of SEQ ID NO 26 and the |ight chain
vari abl e tegi orf°6PTSEQY BPNO2 253V FNEn the hidd Wt cHER TPR2P1e2 and 3
am no aci d sequences as shownni thSEQLEY NOcsn®li,se64 and 60; or
e. the light chain 1, 2 and 3 _amino acid se e as,shown in SEQ I D
NO s 55, 56 and 66: %?R}ﬁavf’h% eavy ¢ baf%nre(%ﬁnlgygggng[) Ant ng(; acid
sequences as shown. ithe SEQhEDrINAnsvédiab84 eawdo60card@Ot He NOi:ght’ omai n CDR 1,
2 and 3 am no acid s$gguences-is nShomnphiB RERLDNQEs BSno5628NdL86; or 25g.
t he heav¥ chain variable region which is at |east 95% i dentical to the
vari abl e’Pegi on havitAg AW anifo "aéf dteSequetideno?t SE® D6 * 262 or h.
the |ight chain varicablreavegtioninwbi cdEg spato:l east @5% i dentical to the
vari abl e regi on havi 1.n0 _acij 0 N of SEQ ID NO 25. 21. An
i sol ated anti bodyg'ortggrl;Ll r}rlgrr%&rlé]ag% idSvEg”) \?\nﬁﬁﬂﬁTE ’ (%npri sing both a heavy
chain and a |ightfchatnmarari dblie pedifenlamd whet eird the laabt bddyconpri ses:
35a. the heavy chai grvadd abl goregson of SEQ ID NO 28; or b. the |ight
chain vai'gabl e region of SEQID NGO 27; or <c. the heavy chain variable
region of " SEQ ID NO 28 and the light chain variable region of SEQ ID NG
27; or d. theéoheawmy ichaatreCBR:Ijod?z andr3gaminaeactidesequernce@d as shown in
SEQ I D NO s 70, d 72 ..0r i i 1, . 3 amno acid
sequences as shcg\g\]n%r?%q}gEéoﬁhDaN%.gaév%gsa%{S%gﬁdgglg;g%%.l%t‘ﬁ%m%gg(\%/y chain CDR
1, 2 and 3 am rE9ael hrseririréest s agh8hiyi AOSEDSED' NO's 70, 71 and 72 and
f\lge I i69ht ghai 3 %Rtﬂxe }?eaarﬁlﬁckgahi&nifﬁlﬂaﬁ)(ﬂedr&ﬁ%HE%;CQ;SQaSD 3&@@\/\@24‘,-E 030SEQ : D

s 67, an ; .or g. the heavy chain variable regiaqn ich is at |east
05% i dentlcal to EheobdNrabl G Bot a6 A ShoAs SN stiioREe of SEO
ID NG 28; or c. the lereyl ¢ighin chaiarlvardabheot egROMP Woi:ch24;scat | east
95% 15i dentical tg the yariable regioni bavifng,an: aghng, ael.d; sequence of SEQ
I D NO 27. 22. An isolated antibody or fragnent reactive with TLR3
conpri si ng both ahé&B%yVChEi Mradfdvar 15PgRt *<H&rn° varfab? &°20t &4i 6 and
wherei n the anti bodynearprlSesinavath@ibesayy cehad Egarsd abl: e1regicon of SEQ

'D NG 305 or b. the,light chain variable J&gion oo SERYP NI 28 o

the light chain variable region of SEQ ID NO: 41; or

h. the heavy chain variable region of SEQ ID NO: 125 and
the light chain variable region of SEQ ID NO: 41; or

i. the heavy chain variable region of SEQ ID NO: 126 and
30 the light chain variable region of SEQ ID NO: 41; or

j. the heavy chain variable region of SEQ ID NO: 127 and
the light chain variable region of SEQ ID NO: 41; or

k. the heavy chain variable region of SEQ ID NO: 128 and
the light chain variable region of SEQ ID NO: 41; or

35 1. the heavy chain variable region of SEQ ID NO: 129 and
the light chain variable region of SEQ ID NO: 41; or
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c. the heavy chain variable region of SEQ ID NO 30 and the Iight chain
vari able region of SEQ ID NGO 29; or 25d. the heavy chain CDR 1, 2 and 3
am no aciwoemusmres as shown in SEQ ID NGO s 70, 73 andPZ2/useeodms2sihe | i ght
chain CDR 1, 2 and 3 ami no acid sequences as shown in SEQID NO s 67, 68
and 69; or f. the heavy chain CDR 1, 2 and 3 am no aci d sequences 30as
shown in SEQID NOs 70, 73 and 72 and the light chain CDR 1, 2 and 3 am no
aci d sequences as shovvn in SEQID NOs 67, 68 and 69; or g. the heavy

chain variable re his.at lea 95%|de t he variabl e
regi on having an E%m{;éﬁ% 8qu%rla§18fre§é®nlg Iﬁ%g %EE)%O ?22}1 °the 1ight
chain vari abl e regi @hewmq@h usalalt vheadt e 96%iodent iscal IR &0t he23raricabl e

regi on having an am.po acigd ér%qlrhe{)gﬁa%flesfe% LR JMOSEé%D 3@3. 1 Angsol ated
anti body or fragnent reactive with TLR3 conpri si ng@bot a heavy chain and a

light chaPn variabl &F elfi%h %W%?Jébﬁetwléﬁt?% ¢ CoRpri 585 4. the
heavy chain vari apl ent egiaof &ai9EQIRHNO r32on0ss seg 1M.Nok he2 ldnght chai n

vari abl e regi on of Q1D NO c._the hev abl e reglon
of SEQ ID NO 32 an E he I %}falé]h\é?%la\%grl abl'€ ey |08 h[?N%EQ?ﬁD RO

d. the heavy chaia- @DRhﬂ.eavz WHSCaRnlnﬁa@ncU 3serque>neesd FSIShTAS | n SEQ | D

NO's 70, 75 and 72; ,Qrshown in sEg ID ®:st e | hghtaghakh DR 1, 2 and 3 am no
aci d sequences 15as shown in SEQ ID NO s 67, 68 and 74; or f. the heavy

chain COR'1, 2 ant 3"amSigYacid sedtiencés HE 3ot PRTSEOIBNG s 70, 75
and 72 and the |ightscitaiwna CDORED, 12 xand Bianiino aci d4seq:uences as shown in

SEQ 1D NOUs 67, 68 and 4.0, 290col he heawy schaln, yali able.Legi on which is

at | east 95% i dentica the varrablé region having an am no aci d sequence
of SEQ ID NO 32; oes Shownh.lntﬁ’ﬁé? [P g¥ét: schiin 1¥ardrabBé/ reegi on which is at

| east 95% i denti C@' th@ HeyVardiabksr negb oshhaviRthAlc alfRguacdd 25sequence
of SEQ IE An isolated_anti bod%/ or fr nment reactive with TLR3
conpri si hy bot h a hé‘ﬁvﬁlhoé’ﬁaf‘% Hrd 4 ¥9:ghttehaitn Pabl% regi on and wherein

the antibody conpwi ses:he3@a. citie hemvy ehaidvanirabkeid egibosnafs SEQ | D NO
34; or b. the light chgin variahl e;negi opldlo 1%&%A%SW 33; or c. the heavy
‘th

chain variable region of SEQ ID'NO 34 an e l1ght chain variable region
of SEQ ID NO 33;Vofhe heavy chain @DR tlhe2 gy y éfPFdiOnaEBRquu?n%ﬁﬁd 3 amno
aci d sequences 35as ashewini hn SEQ D N‘d@sslf@, 17¢ andgd2;o0r e. the |ight

chain 1 2 and g no acklld Sg ]%yencgs 3shown in %Eg ID NOs 67, 68
and 76; . the"h 8%316@%% Y a3 3afi Y 361U SS84TETCes as shown
in SEQ ID NO s 70, #% sindn72n aavd theld:isght6,5¢haiandCDRSA,0r2 and 3 ami no acid

sequences as ShOMQ EHeSﬁQv ]hgh C@g]_Gg £ﬂ937§mugia'ldsgﬁugﬁﬁ%y chain
variabl e region which is at least 95%identical to the variable region

havi ng an ami no aci @5s&fiienee R SEDI'D NG+ 34°% 619 16% %Fhe 1ight chain
vari abl e regi on Wi eheirseaat; tieast c89%,i demtd cabnid tbed waghakie regi on

having apsam no acid_sgquence Of, 35QJ.D N 33, .04 64 ana the 1igne
chain CDR 1, 2 and 3 amino acid sequences as shown in
SEQ ID NO:s 109, 110 and 113; or
z. the heavy chain CDR 1, 2 and 3 amino acid sequences
as shown in SEQ ID NO:s 111, 114 and 84 and the light
30 chain CDR 1, 2 and 3 amino acid sequences as shown in
SEQ ID NO:s 109, 110 and 113; or
aa. the heavy chain CDR 1, 2 and 3 amino acid
sequences as shown in SEQ ID NO:s 115, 112 and 84 and
the light chain CDR 1, 2 and 3 amino acid sequences

35 as shown in SEQ ID NO:s 109, 110 and 113; or
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25. An isolated antibody or fragnent reactive with TLR3 15conprising both a
heavy chain and a |ight chain variable region and wherein the anti body
conpri seswo 2010/051470 a. the heavy chain variabl e regipom/usko0SBQSID NO

36; or b. the light chain variable region of SEQ ID NO 35; or

c. the heavy chain variable region of SEQ ID NO 36 and 20the Iight chain
variable region of SEQ ID NO 35; or d. the heavy chain CDR 1, 2 and 3

aLn' no chi?d seczquen%ﬁg aseShowy igﬂaﬁE@DRDlN@ ana% afin@ndid2; or e. téhe I6i8ght
chain 1 an am no aci sSequen S own .in 7,

2nd 78 or 251t he RAAVYERET TEDR T S5Caa "3 Amido hE 4"SetlaRtes as
shown in SEQ | D NO $h70Ligh¥Y @rdn72bRnd thend Bghtirchatid GBRudnce? and 3 am no
aci d sequences as shaowy, d.n %@E‘QDIM&‘SGYM 68, and,78; 307, g. the heavy
chain variable region which is at [east 95% 30i denti cal to the variabl e
regi on having an @i no"acieP SeqlighcéP8f L SEQPTH NeMi38;2%F h. the |ight

chai n vari abl e regi @aqmc@la &S sabwh easttedS5en mdemmaal 1170 ahhesaranhibabl e

regi on havi ng an am_no eque of SEQ LD, NO 35, .35 26, An i sol at ed
anti body or fragrrenttgr eg ?vzha‘\n tE&%L 2corrpri SIS Both “ZREAVY chain and a
l'i ght chai n vari abl esrggivoniarfdowher®i:a the aabidodyleompri ses:

a. the heavy chai @dvarﬂ}@bhga\rﬁghg{h eHrSEQ le}lg a38no Qz1a@b. the light chain
vari able_region of SEQ ID NO 37; or, c. t he heavy chai n vari abl e regi on of

SEQ I D N 38 and t REYTGhP %fhﬁhﬁWdﬂ abP e gﬁr%ri”éf' SEQard No287; or d.
t he heavy chain CDRtﬂle 2 gandcid iantow lackdargequenices aasd shawandes SEQ | D NO s
82, 83 and 84; or L (% 1, am no aci d sequences
as shown in SEQ | D Sﬁo?dgl Jé%ﬁz g]gg\’l “Sor 1. 11 e rllceja\i‘jy E:ghal n COR 1, 2 and 3
am no aci d sequen%@s ddes heatry PhaSEQDRDer@ §n<823 ag3rard¢i84 and the |ight
chain CDOR 1, 2 and 3.gMHRsagd @h%@gwenggé as nshown ¢, N1 L63EQ 1.3 NO's 79, 80

and 81; P% the heavy chain variable region which is at |east 95%
i denticaf°to the vatai“gtbﬁ‘hee regtorASviTG an afffio’ 4818° S&gdence of SEQ I D
NO 38; or h. sthesrdeghss chaivm masE@bite Npegilon, whichnisiiagt: | east 95%

20identical to the yariable region having an am no acid sequence of SEQ ID
NO  37. 27. An isolated antibody or fragnent reactive with TLR3

conpri sing both afheawfrechadtit aheima PRght “chaf P vatfacéd25r egi on and
wherein the anti bodye&@iekses snawn the sheamy nohaimmoyari@bhe 1egi on of SEQ
ID NO 4 o Of b. the Iight chain variable region of SEQ ID NO 39; or c.
the heav§ chain vari"dbl e region of SEQ ID NO 40 and the |ight chain

vari abl e regi on ofg SEQheDINDt 892ir0rICDB0U. 2t hed heawynchain CDR 1, 2 and 3

am no acid Sequence%ee&e&;@g% iRk Qd BeNQ s 82 186, and) 844 pr3e. the |ight
chain CDR 1, 2 and 3 am no acid sequences as shown in SEQ ID NG s 79, 80

and 85; or °t  f. the heavy chain CDR 1, 2 and 3 amno acid
sequences hh. the heavy chain CDR 1, 2 and 3 amino acid
25 sequences as shown in SEQ ID NO:s 111, 112 and 84 and

the light chain CDR 1, 2 and 3 amino acid sequences
as shown in SEQ ID NO:s 120, 110 and 113; or
ii. the heavy chain CDR 1, 2 and 3 amino acid
sequences as shown in SEQ ID NO:s 111, 112 and 84 and
30 the light chain CDR 1, 2 and 3 amino acid sequences
as shown in SEQ ID NO:s 121, 110 and 113; or
ij. the heavy chain of SEQ ID NO: 130; or
kk. the heavy chain of SEQ ID NO: 131; or
11. the heavy chain of SEQ ID NO: 132; or
35 mm. the heavy chain of SEQ ID NO: 133; or
nn. the heavy chain of SEQ ID NO: 134; or
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35as shown in SEQID NO s 82, 86 and 84 and the light chain CDR 1, 2 and 3
am no acid sequences as shown in SEQID NOs 79, 80 and 85; or g. the
heavy chawo 20mwisadybe regi on which is at | east 95% i dent Pcaluse@9bmsivari abl e
regi on having an am no acid 5sequence of SEQ ID NGO 40; or h. the |ight
chain variable region which is at |east 95% identical to the variable

regi on having an am no acid sequence of SEQ ID NO 39; i. the heavy
CEai E of SES | D NfQ;.SlQ%;e Qilaoxﬂ_spjch%irh%f' b]ﬁ@txlpchcﬁi n3ef &EQf I ES) go 1?% or k.
the heavy chain of SEQ ID NO 102 an e light chain of SEQ ID NO 155.
28. An isolated afti bc%ﬂ? 8 ﬁg%nntot%r %%%tIiDvgo\/\/ilfﬁ’ﬁ’fRB 15conpri sing both a
heavy chai n and aadi ghthechaavy vheirablfeSrediDoNO andOwhet e¢hn tdetant i body
conpri ses: chain &¢ 5B& Meayy Ghain. variabl e region of SEQ ID NO

42; or b. the light chain variable region of SEQ ID NO 41; or

c. the heavy chai i* variP&bledtegrat of SEQIPDVRIO! 2422%thd 20t 8 i ght chain
vari abl e regi on of SEQA DN&xo 4b; nor 1ds;tde heavy chain COR 1, 2 and 3

am no aci d sequences shown in SEQ._I s 82, .86_and.84:. or e. the |ight
chain CDR 1, 2 and 3 gt%engeaavcyi (:CIQ%lenqu%é‘cngEe gsNgholv%g ?rhc{]%ﬁé Jfl[g%lﬁO s 79, 80
and 87; or 25f. thecheavyfchad FPCOR 1,562 @nd 3 ani no acid sequences as
shown in SEQ 1D NQ s B2 86xandagd andsifiar) hht: sehaid (R dne2 and 3 ani no
acid sequences as shown in SEQ 1D NOs 79, 80 and 87; or g. the heavy
chain vatfabl e regi 6A2%hic¢hSFS &t NP edst’ 95% 30i dentical to the variable
regi on having an am nohachehseqguence rofEGSEQ I N4 424 tae hightthe |i ght
chai n variabl e regi i ¢ch.l t.le .95% i dentical to the variable

regi on having an am%ﬁ%%ggdségzq@eﬁ%éa% "SEQ ID NO 41; 35i. the heavy chain
of SEQ ID NO 102vvor fhe by ichhin cfabiR P SEQISD NO tisetiakt k. the
heavy chain of SEQ LB:NOor182 andyd heski.ght chain of SEQ ID NO 156. 29. An
i sol ated gnti body or fragnent reactive with TLR3 5conprising both a heavy
chain an8’a | i ght"thai Wevariabré®tegicontand W'erléionaﬁé?hﬁnﬁg&gdy conpri ses:
a. the heavy chai n vasiablfestr@giponcofisls; ¢he |ight chain variable region of
c. the heavy chaip, var,i.ab eqi f L chain variabl e regi on of
d. the heavy chai %x'of %%QHSIP%{tN%%}Q%ZO;f LR Lo Ht57,e<'?f the light chain of
SEQ I D NO. 156; fYYthéRedV§htcRBrH of SEQIPDYNO1°820°%and the |ight chain of
SEQ I D NO é56.h 15Zh.30.tkénhé§\9) ahﬁﬁn @lm_t isﬂﬁpctwhp@: flroag_magltthéeafg_thitve vvl;jt cmTLR_C%
conpri si oth a heavy chain and _a light chain variable region an erein
the anti ggdy conpri §§%J.Yn 21268 338, lr?‘ng’t%re | i ght chain variable region of
SEQ ID NO 122; o#aa. the heavy chain of SEQ ID NO: 102 and the light

chain of SEQ ID NO: 158.

31. The isolated antibody or fragment of claim 7 or 8,
25 wherein the antibody is fully human.
32. The isolated antibody or fragment of claim 7 or 8,

wherein the antibody or fragment is human-adapted.

30 33. The isolated antibody or fragment of claim 7 or 8§,

wherein the antibody is conjugated to polyethylene glycol.
34. The isolated antibody or fragment of claim 7 or 8 having

an IgG4 isotype.
35
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n. the light chain variable region of SEQID NO 123; or 0. the
heavy chain variable region of SEQID NO 42 and 5the |ight chain variable
regi on ofweGBQWWMB14®: 122; or p. the heavy chain vari abl eCrageem/0688185EQ | D
NO 42 and the light chain variable region of SEQ ID NGO 123; or . the
heavy chain CDR 1, 2 and 3 am no acid sequences as shown in SEQ ID NO s
111, 112 and 84; or 10r. the heavy chain CDR 1, 2 and 3 amno acid
?:eDguench a33§hovmhei risSE%eldDah\Qb%dgzla-n fkdi4manid 08410k sNoOrt ke heavy ghaig

1 an m np acl d_sequences as, sho | D 115 112 an
84: or %erelrf R e ccr?gPﬁls(ﬁﬁR\M{ZéP EE%A& Oén%%% aci d sequences
15as shown in SEQ@FDMNO s 116, 112 and 84; or u. the heavy chain CDR 1, 2
and 3 ami no acid sequences as shown in SEQ ID NOs 111, 117 and 84; or v.
t he heavy chain CDR 1, 2 and 3 am no acid sequences as shown in SEQ ID NO s
116, 118 and384; %rphﬁewcet%écﬁ%aﬁ??p%%lﬁ“wpflsﬂn%ﬁ&%l%ﬁhaﬁ%daC|d
sequences as shewibbdy SEQfﬂdamN&Sofll;ﬁalr&JJZoan@ ahd9a or x. the heavy chain
CDR 1, 2 and 3 mnoa equenc bsshownln SEQ ID NO's 116, 118 and
119; or y. the théavy ch éf%ﬁé{Dﬁ ehf nd %3 "am no acid sequences 25 as shown
in SEQID NGO s 111, 112 and 84 and t he light chain COR 1, 2 and 3 am no

aci d sequences, aSA§h%‘6@a&Ja 2EQ dddy NG Sfr:]ag%entllrga@-@quel;l@?)th arrz. the heavy
chain CDR. 1, 2 and 3 ami no acid sequences as shown in SEQ ID NOs 111, 114

and 84 ah{ the 9ght S3Gchaith 2CBR ™Y, ch2Hhd"8 aninBtaciid seyuéhices as shown
in SEQ I D NO s Q9 n EHa amekeli3thomnagbodyheoheawygsechain COR 1, 2 and 3

am no aci d sequence sho S I A 1 2 8 nd_t he |ight
chain CDR 1, 2 an%j %hg%leﬁoyg%a&%segggﬁggls\p aé (2 6%/% f]%rh%E fl?%g NO s 1009,
110 and 113; or ‘bbltheheidheéaspichad nta@DR 1891i2nanid SBOamd MO aé‘fiﬂ sEQqUENcCes as

shown in SEQ ID NO %hémaav;l&amdv%a@m@ m«aohig@tw@h@@ MoEDRs 4l and and 3

anm no aci‘ic)j sequences, as shown in SEQ ID NOs 109, 110_and 113 or 5cc. the
heavy cha’n CDR 1¢' 2"&nd 93t amiHd ﬁﬁfjtfbégqﬁeegﬁ(?@so%s%gh{)w inl SEQ°FD NO s
111, 117 and 84 andtthehdavghthahmabf EORIL,NR ang: Iram no aci d sequences as

shovvn in SEQ ID No s ;01 n110. and 113, of dd. ;the heavy chain CDR 1, 2 and
3 amino acid 10seq ue}ﬁces as %ﬁ o%n §E | D N%)s 1016 118 and 84 and t he

| i ght chain CDR 19J 2hamfa3zyamiaio aéisd?QséE]LF@ncé§6 91 R PRt SE@PD NO s
109, 110 and 113; onreesp tibendeavy; chain COR 1, 2 and 3 anmino acid

sequences as sho EQID NQs 11 112_an 19 15and the light chain
CDR 1, 2 And 3 a néﬂ%ﬁ? g"%’e%ﬁféﬁc% 258 shown ?ﬁgsé’é ID NO's 109, 110 and

113; or t hehtighhtchraim CORED, IR NMndl187amirno aci d sequences as
shown in SEQ ' D NO: $1d 202,110, 2nd, 1 130 %9%0 99ss the 'chegle%Hbadh%lQDR 1, 2

and 3 am no acid sequences as shown in SEQ ID NO s 121, 110 and 113; or hh.
the heavy chai n CDR®f, S dRdV% df'no acid 25sequences as shown in SEQ I D
NO s 111, 112 and 84 and the Ilght chain CDR 1, 2 and 3 amino acid

sequences. as ,sho [ 120,,110 and 113; or ,Lhe heavy chain
oo T S2s s 3 ot e DR Bl i8R A T s oty 4954 00T ond B4

and 30t he | i ghtchehai CFPTT@DRSJELHQ Zhar@R3aamm@Ca@|@qseqm@ese@@dshom in SEQ
D NO's 121, 1moﬁn%é%§bu§rconsisting of:

a. the heavy chain CDR 1, 2 and 3 amino acid sequences
as shown in SEQ ID NO:s 61, 192 and 60, wherein the
30 HCDR2 of SEQ ID NO: 192 is further defined as shown
in Formula (I):
Xaa;-I-Xaa,-Xaag-R-S-Xaas,-W-Y-N-D-Y-A-V-S-V-K-
S
wherein
35 Xaags may be Arg or Lys:

Xaa; may be Tyr, His or Ser;
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jJ.the heavy chain of SEQ ID NO 130; or kk.the heavy chain of SEQ I D NO
131; or 1l1.the heavy chain of SEQ ID NO 132; or 35mm the heavy chai n of
SEQ | D Nawoz8syosos7onn. t he heavy chain of SEQ I D NO 134PCoUS2000062813

2010/ 051470PCT/ US2009/ 062813 o0o0.the heavy chain of SEQ ID NO 135; or
pp.the heavy chain of SEQ ID NO 160; or qq. the heavy chain of SEQ I D NO
130 and the light chain of SEQ ID NO 156; or 5rr. the heavy chain of SEQ
ID NO 131 and the light chakhmef b%E@eEDM@ o256ir;06n®S. the heavy chain of
SEQ ID NO 132 and the |ight chai IDNO 156; or tt.
the heavy chain of SEQ I D NEf’ T@%nban&yfh A§ht 10chain of SEQ ID NO 156;
or uu. the heavy kthaha lofav8EQdiD SR 1134 arﬁd3t breirad ghtd clhabenafs SEQ | D NO.

156; or vv. the heayy ghain; 9fsrER 3. glqo 13@4% t7ae Vj,ﬂeqlggn chain of SEQ ID

NO. 156; or 15ww. the heavy chain of SEQ and the light chain of
SEQ I D N 156; or )EIQlezhé)fl Pifht Pchai riL96flﬁS§(9rFf?lf\|®ef1]5‘?d agr S5t he |i ght
chain of SEQ I D NO lihSqurrmLa (III) zz. the heavy chain of SEQ | D NO

102 and the light 20chain aaa. hai n of SEQ
ID NO 102 and the |ight cha| n otxagﬁ%gﬁj%ﬁl@ ‘%{5% a31l” AT%e ]|7sol ated anti body
or fragment of claim7 or 8 25wherein the antibody is fully human. 32. The
i sol ated anti body or fragnept,of, claim7 or 8, wherein the antibody or
fragnment | s human- adapted. 3033. The isol ated anti body or fragnent of claim
7 or 8, Wherein the antibod§2is"torFuldt-ed™f Ppot§et hyl ene gl ycol . 34. The
i sol ated anti body or fragmahmofﬁa}choal mr/ oar A& :haviing an 1g&4 i sotype. 35
35. The isol ated anti body % rrg)t JOf ¢laim7 or 8, wherein the Fc

dormai n conpri ses 5229P, P2 gif 36A mitations. 536. A phar maceut i cal
conposi tion conpr¢sithg kdrevi @@Ilat eeR dnt ¥ body Sopnincagrihtsegierdesdi m 7 or 8

and a pharmaceuti calagys}a%em adloe s aid: iseéz 138 arﬁsﬂ su$olratreds anei body or
f ragnent ]g)eactl ve With T i sing heav¥%chal n and a |light

10co
chain vatPabl e regi gﬁD%%deV\ﬁ%? éiDrr:B?hewénf? bf(%i?h%]br‘?ﬁF as shown a.
t he heavy chain var |1ab1rcecmuegi on :of SEQ ID NO 164; or b. the light chain

vari abl e region of SEQ ID 163 _pPE g yop_n-v- 3 _Et_@_ heavy chain
vari able region of SEQ ID “164 z]a?nd f thNe YI |Xa t5 chai ngvarl abl e region
of SEQ ID NO 163; or wherein

Xaayqs may be Phe or Arg; and
20 Xaa,s may be Ala or Ser;
d. the heavy chain CDR 1, 2 and 3 amino acid sequences
as shown in SEQ ID NO:s 52, 88 and 54;
e. the heavy chain CDR 1, 2 and 3 amino acid sequences
as shown in SEQ ID NO:s 58, 64 and 60;
25 f. the heavy chain CDR 1, 2 and 3 amino acid sequences
as shown in SEQ ID NO:s SEQ ID NOs: 70, 77 and 72;
g. the heavy chain CDR 1, 2 and 3 amino acid sequences
as shown in SEQ ID NO:s 82, 83 and 84;
h. the heavy chain CDR 1, 2 and 3 amino acid sequences
30 as shown in SEQ ID NO:s 46, 47 and 48;
i. the heavy chain CDR 1, 2 and 3 amino acid sequences
as shown in SEQ ID NO:s 52, 53 and 54;
j. the heavy chain CDR 1, 2 and 3 amino acid sequences
as shown in SEQ ID NO:s 58, 59 and 60;
35 k. the heavy chain CDR 1, 2 and 3 amino acid sequences

as shown in SEQ ID NO:s 61, 62 and 60;
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e. the heavy chain of SEQID NO 166; or f. the light chain of SEQ ID NO
165; or g. the heavy chain of SEQ ID NO 166 and the light chain of SEQ ID
NO 165; wo28005147he heavy chain of SEQ I D NO 168; or PCTiUseo0iogist3 chai n
of SEQID NGO 167; or j. the heavy chain of SEQ ID NO 168 and the |ight
chain of SEQ ID NO 167. 25 38. An isolated pol ynucl eoti de encodi ng an

anti body heavy chain conprising the COR am no acid sequences selected from
the group consi stingnefricady thanheavyr,chaidy GDRnilkho 2canGeFuakddro acid

sequences as shown in SEQ ID NQO s 61, 192 and 60 1erein the 30HCDR2 of
SEQ ID NO 192 is f&Ft:F%\éor%“dé? i'\é%gdlgsmsﬁo%\h :%% St fira (1):
Xaab6- | - Xaa7- Xaa8- R ShXdaS~W dhaNnDeXR A~ V2 Sk K- afsinshered se8b¥aat may be Arg

or Lys; Xaa7 may be_ Iyt H $, W=oSek no- X288 ray he -Met, Arg or Tyr; and Xaa8
may be Lys or Arg; b. the heavy chain CDR 1, 2 and 3 am no acid sequences

as shown Pn SEQ I'D NCESPSROY AU aRR 72, 2vdfet €i ftTre 2SHEBRIVSTCSSEQ | D NO

194 is further definedsmasnshowro np Rer:gut@ (Bl kya 72k-1-Q

- Xaal5- R-S- K- W Y- N- Xaal6- Y- Aég(aala1§<5§-lv- gsar%%r aei n 10Xa @enggncbes Lys, Thr or
Il e; Xaam may be Asn or Asp; “and xaal-, “may be®Val® 67 Led."c “Fhe heavy
chain CDR 1, 2 and 3sagimo acidEOséfueneesd, 75 and 72; as shown in SEQ ID

NG s 82, 196 and 84 nwherein-ihe ¢5HGDR2 ofq SEQY NG g 1R6uLsdsurt her
defined as shown in Fornula (V): Xaa24-1-D-P-S-D-S-Y-T-N Y- Xaa25-P-S-F-Q G
or Arg; and or Ser; 2%afiP"3 HiFHO ARiM:Sedlrerlded$22/88 and 54; and 3 amino
aci d sequences 58qg. 64e anthv60chaiandDB lanknindci enisequenteeqSaQdsD NOGs: 70,

77 and 72; and 3 ani.no cid.g en 82,8 arg 41;, and 3 am no acid
sequences 46, 47 and 4 ; "and gzamﬁﬁ\(ﬁ))'gcig%( éé?’q%ec}%eé 52, 53 and 54; and 3

anm no acid sequente$h88:ea59 ad n60PR land 3 hri Ablrecikdliseggemees 61, 62 and
60; as shown in SEQ ID NO:s 82, 86 and 84;

15 s. the heavy chain CDR 1, 2 and 3 amino acid sequences
as shown in SEQ ID NO:s 111, 114 and 84:;
t. the heavy chain CDR 1, 2 and 3 amino acid sequences
as shown in SEQ ID NO:s 115, 112 and 84:;
u. the heavy chain CDR 1, 2 and 3 amino acid sequences
20 as shown in SEQ ID NO:s 116, 112 and 84;
v. the heavy chain CDR 1, 2 and 3 amino acid sequences
as shown in SEQ ID NO:s 111, 117 and 84:;
w. the heavy chain CDR 1, 2 and 3 amino acid sequences
as shown in SEQ ID NO:s 116, 118 and 84;
25 x. the heavy chain CDR 1, 2 and 3 amino acid sequences
as shown in SEQ ID NO:s 116, 112 and 119; and
y. the heavy chain CDR 1, 2 and 3 amino acid sequences

as shown in SEQ ID NO:s 116, 118 and 119.

30 39. An isolated polynucleotide encoding an antibody light
chain comprising the CDR amino acid sequences selected
from the group consisting of:

a. the light chain CDR 1, 2 and 3 amino acid sequences
as shown in SEQ ID NO:s 55, 56 and 191, wherein the

35 LCDR3 of SEQ ID NO: 191 is further defined as shown

in Formula (II):
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1. the heavy chain CDR 1, 2 and 3 am no acid sequences as shown in SEQ ID
NGO s 61, 64 and 60; m the heavy chain CDR 1, 2 and 3 am no acid sequences
as shown wo 2868051490NC. s 70, 71 and 72; 5n. the heavy chaCm/uSBRID¢2823 and 3
am no acid sequences as shown in SEQID NGO s 70, 73 and 72; o. the heavy
chain CDR 1, 2 and 3 am no acid sequences as shown in SEQID NOs 70, 75
and 72; p. the heavy chain CDR 1, 2 and 3 am no aci d sequences
10as shown in SEQ ID NO s 7%Qa,-87vamtkad2:xag.-xhe-heavy-chain COR 1, 2 and 3
am no aci d sequences as shown in SEQI NO s 82, 83 and 84; r. the heavy
chain CDR 1, 2 and 3 amno acid sequ%r% es as shown in SEQID NOs 82, 86
and 84; 15s. the heavy chawhe@BR 1, 2 and 3 am no aci d seqguences as shown

in SEQ D NOs 111, 114 anqa§4ma%) bd Q@ahe@i\ﬁy {Zg;aoq ¢€DR 1, 2 and 3 amino
aci d sequences as shown in SEbI NO s 112 and 84; u. the

heavy chaPn CDR 1, 2 and 3%afi A8y &l§eqft}éln%ssezf@as shown in SEQ ID NO s
116, 112 and 84; v. the heavy. @haive GOR d; a2nand 3 am no aci d sequences as
shown in SEQ ID NO s 111, %17 and 84,G W. tlge heav chain CODR 1, 2 and 3
am no aci d sequences as shown' i'nY ' No°s 11861 118 and 84; 25x. the
heavy chain CDR 1, 2 and 3Xafi hav &ci Hh@e@&en@le§eas shown in SEQ ID NO s

116, 112 and 119; ba@ge)ﬁl he.fisavypehai B GPR31andhARd; 3 RRLEAQACH d
sequences_as shown in SEQ ID NOs 116, 118 and 119. 3039. An isolated

pol ynucl €8t i de encodPnifdit antiHody ¥9:Ghe 7 R&i AP orfpr i 'EISH6 T E HE'SCDR ami no
aci d sequences sel ecterB faroprd he gooupP3conSustherg definal atkhehdwinght chain
CDR 1, 2 and 3 am ngQ . ﬁ%ﬂ“ §%q ces as shown in SEQ ID NO s 55, 56 and 191,
wher ei n t he 35LCDR3 of 6 ' 191 is further defined as shown in
Formula (I1): Xaal- S- YXBPrXad2-Rad2a  XdadaXaasra: T=2¥a(Y1) wherein Xaal
may be Ala,Gn, Ay or Ser; 5 Xaa2 nay,be Ay,Gu or Ser; Xaa2 may be Asp
or Asn;

15 Wherein
Xaaip, may be Gln or Ser;
Xaai; may be Thr, Glu or Asp:
Xaai; may be Val or Asn;
Xaai; may be Tyr or Phe; and
20 Xaai; may be Ser, Asn or Gln; or
c. the light chain CDR 1, 2 and 3 amino acid sequences
as shown in SEQ ID NO:s 79, 80 and 195, wherein the
LCDR3 of SEQ ID NO: 193 is further defined as shown
in Formula (VI):
25 0-0—-Xaajs—Xaais—Xaa,;—Xaaz—-Xaaz,-Xaay;-T,
(VI)
wherein
Xaaig may be Tyr, Gly or Ala;
Xaais may be Gly, Glu or Asn;
30 Xaa,, may be Ser or Thr;
Xaaz; may be Val, Ile or Leu:
Xaay; may be Ser or Leu; and
Xaa;; may be Ile, Ser, Pro or Tyr; or
d. the light chain CDR 1, 2 and 3 amino acid sequences

35 as shown in SEQ ID NO:s 49, 50 and 51;
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Xaa4 may be A u or Ser;and
chain CDR 1,2 and 3 am no acid sequences 10 as shown in SEQID NGO s 67, 68
LCDR3 of SEQ I D NO 193 is furt hercaafSeevoacss3 shown
Xaau- S- Y- D- Xaau- P- Xaal2- Xaal2- Xaau-V, (I1V) 15 Werein
Xaau may be Thr, 3 u or Asp;
Phe; and 20 Xaal 4 nay be Ser, .
the |ight chain CDRthe21iamd Sham 0or aGi d SeOUVEAERS a8iSRRWIehd:sSEQ I D NO s

and 193, wbenrmiasi47be

in Formul a(lV):

Xaau may be G n or Ser
Xaal 2 may be Tyr or

Asn;
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LCDR3 of SEQ ID NO 193 is further defined as shown in Formula(Vl): 25

Q Q Xaal8- Xaal9- Xaa20- Xaau- Xaa22- Xaa22-T, (VI) wherein Xaal 8 may be

Tyr, Ay owoAbwyos147%Xaal 9 may be Ay, u or Asn; 30 Xaaecways2dme/o0&si3 or Thr;
Xaau may be Val,lle or Leu; Xaa22 may be Ser or Leu;and Xaa22 may be
Ile,Ser,Pro or Tyr;or d. the light chain COR 1,2 and 3 am no acid
sequences 35 as shown in SEQID NOs 49,50 and 51; e. the light chain CDR
1, 2 and 3 am no AcCitlde SEQUENEes naspshown idt SEG A NOX$ Ljuedfsand 57; f.

the light chain CDR 1, 2 and 3 am nq_aci d sequences as shown in SEQ ID NO s
67, 68 and 69; 5g. taﬁesﬁﬁwﬁhfncsl@%[)%a?sl?mz ggg %ndarlri?%’o aci d sequences as

shown in SEQID NOs 79, 80 and 89; h. the light chain CDR 1, 2 and 3 am no

a_Ci d SGQU?I’]CQ@_ asAr?h%%ati,éh §ggrldgl%l_9cisde4§nco4ﬁn%ngn Aa%;tibody heav i. the
light chain COR 1, 2 and 3 ami no acid sequences 10as shown in ySEQ ID NO s

49, 50 and 51; GreifHEPrERNChRAR PTEPR ACiD SaEE S ati e aeitFSEfuences as
shown in SEQ | ONGss 5105612and4 5756, kist e, | tghtachad,n2€PRd, 32, and 3 ani no

aci d sequences 3%5, §£‘I’OV¥%,I EO,SIZ:IQ,|B4N01§5,5§’26,5612a7r,]d19§,; 129, 159,
198, 200, 202, 1le4, 212, 213, 214, 215 or 216.

10 41, An isolated polynucleotide encoding an antibody light
chain comprising 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
or 211.

15

42, An isolated polynucleotide encoding an antibody heavy

chain comprising the amino acid sequence shown in SEQ ID
NO: 102, 130, 131, 132, 133, 134, 135, 160, 204, 206, 208,
220, 166 or 168.

20

43, An isolated polynucleotide encoding an antibody light
chain comprising the amino acid sequence shown in SEQ ID
NO: 155, 156, 157, 158, 203, 205, 207, 165 or 167.
25
44, An isolated antibody heavy chain comprising 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,
30 213, 214, 215 or 216.

45, An isolated antibody light chain comprising 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,
35 197, 199, 201, 163, 209, 210 or 211.
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151. the light chain CDR 1, 2 and 3 am no acid sequences as shown in SEQ ID
NGO s 55, 56 and 65; m the light chain CDR 1, 2 and 3 am no acid sequences
as shown wo 280@514920NO. s 55, 56 and 66; n. tIRETIUSQIM/0613a3 N CDR
1, 2 and 3 am no acid sequences 20as shown in SEQID NGO s 67, 68 and 69; o.
the light chain CDR 1, 2 and 3 am no acid sequences as shown in SEQ ID NO s
67, 68 and 74; p. the light chain CDR 1, 2 and 3 am no acid sequences as
shown in SEQsbD NQ S s67atdiB aabthol§; n@bg: chhen ldoghti Lhgi mLBRids 2 and 3

am no acid sequen es as shown in SE he Iight
Chain DR 1. 3 Snd FARTRo Hord SeqtBnbed i Chiona 1 1 S0 1o Kot 79, 80
and 81; 134, 1%, the |A0ght2@hakn8.CRDROL,165 andl@.am no aci d sequences
30as shown in SEQID NOs 79, 80 and 85; t. the light chain COR 1, 2 and 3
am no aci g sequences as shown in SEQID NGO s 79, 80 and 87; u. the |ight
chain CDR 1, 2 and 3 am no_acid sequences as shown in SEQ ID NOs 109, 110
and 113: 35v37t he®t iight > cHarAt CPRY1 1P Al T &7PRD HePd-Kegliéhites as shown
in SEQ I D NG s &28, s&fl@nandshbi3; irasdo W Npheldd,ghtechairn CBR 2032 and 3
anmno aci d sequgnces,As shown in SEQ ID NO's 121, 110 and 113; 40. An

i sol at ed polynucléotlde encodlng an anti body heavy 5chain conprising the
am no acid sequence shown in SEQID NO 6, 8, 10, 12, 14, 16, 18, 20, 22,

24, 26, 28, 30. 3R.n3foads £38ari4, aAZLnflglﬂrmat%%§,cc;r‘Zj@tla{27 128, 129, 159,
198, 200, 202, 164, 212, 213, 214, 215 or 216. 1041. An jsol ated

pol ynucl eot i de Cé’ﬁBBﬂ?W& 3?{“%ISF%W Fi ﬁ?ﬁraBﬁlétilr?aéeﬁperﬁfgfﬁjgvet he ami no acid
sequence shown dampuSEQf PhdGsobatdq a@rildddy ¢8,c1E5m 174r 39to 21, 23, 25, 27,

29, S 38, 35 81nS%n Ao 122::02%0: 10010l e d0Lun 163, 209, 1210 or 211

15 42. An isol ated pol ynuc eot 1 de enco an anti eavy chai n
conpri si ng t he PARIABC é@?dl%@@ﬁ@ﬁ‘é@ysﬁ@%ﬁtllﬁnSEQ |D NO. 102, 130, 131, 132,
133, 134;5135, 160, 204, 206, 208, 220, 166 or 168. 20 43. An isolated

pol ynucl eotl en odi ng_an antj bo l'i ght chal nec ris the amino acid
sequence sho % ?lﬁmﬂlﬁ% iJEf‘S %%6, ?%%mm%qﬁ% 207, 165 or 167.
25 44. An isol aioedlantm botkctseavyischai mlmnpqilﬁlomgatmuam no acid sequence

shown in SEQ | NG 0c80r e 1205 colfy 18y, B0ng22i24, 26, 28, 30, 32
34, 36, 38, 40, 42, 2 6, 127, i28 129, 159, 198, 200,

202, 164, 212, %GE%Lant?lenaZHSI%?t'2f6al]45nt%\?1tlln§ol %ﬁré?ﬁ éﬁ?‘?%ﬂ? i ght chain
conpri si pg t he @bAp @Ckdn Seguengeiishoytulian SEQRehP NQaib¢ thssQe, 11, 13, 15,
%gl 1263212053k§%gd-%;§f S,jOlhtS%bn au§éyn§guﬂ4%is%%3 c%&?l 35197 199,

epithelium, endothellum, hepatic or adipose tissue.

50. The method of claim 48, wherein the inflammatory
25 condition is associated with increased TLR3-mediated

neutrophil infiltration into the tissue.

51. The method of claim 48, wherein the inflammatory
condition is an inflammatory pulmonary condition.

30

52. The method of claim 51, wherein the inflammatory
pulmonary condition is asthma or chronic obstructive

pulmonary disease (COPD).

35 53. The method of claim 51, wherein the inflammatory
pulmonary condition is induced by Nontypeable Haemophilus

influenza.
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46. An isol ated anti body heavy chain conprising the am no acid sequence
shown in SEQ ID NO 102, 130, 131, 132, 133, 134, 135, 160, 204, 206, 208,
220, 166 w0 22088514047. An isol ated anti body |ight chai nPcorgseéionzsis he

am no acid sequence shown in SEQ ID NO 155, 156, 157, 158, 203, 205, 207,
165 or 167. 1048. A nethod of treating an inflanmmatory condition conprising
adm nistering a therapeutically effective anount of the isol ated anti body
of claim?7 o648 tenanpatéent truineed, thereof dheridrthiBrsuf ficient to treat
or prevent the inflammtory condjtion. 15 49. The nethod of claim 48,
wherein the i nfﬁug%%atré’r yOROMd T oh 2af T et dPE 159808 'S&rdtt ed from a group
consisting of the respiratory tract, lung, the gastrointestinal tract,

smal | intestispe, {ar gechdd €3t LNy 30, GRlop; , iect 4m,,Lhe cardi ovascul ar
system cardiac tissue, blood vessels, joint, bone and synovial tissue,

cartilage? epi tHeFFIRAPCBAHGIRER| tim?SRePHTEE Bitradrpuse i LyWec 50. The
met hod of cl ai md8;twhererm, thecydfikammtoery. 25condition is associated with
i ncreased TLR3-nedi ated neutrophil infiltration into the tissue. 51. The
met hod of claim 4 wherein_ the .infla tor ndition is an inflamuatory
pul monary co%éiti%}ﬁ m§gh%!2.0fTﬁgalrrrnet4%1bm£%frg%: atl% %la\%ﬁ%troeﬁyn t he

i nfl ammat ory pulorgagryr éanati tihdheringtasy Miveeordiciepdni ¢ obstructi ve pul nonary
di sease {€OPD). 3553. The nmethod of claim51, wherein the inflamrmatory

pul nonary condition is_induced by Ngnh%lpeabl e Haenpphilus influenza. 54.
The nethod of ‘¢l ai'Mi BE-%hérfer i the®i AfParhat oy puiPfBnE?y condition is

ai rway hyper r esponst kenessassbbiaflhe wiret hedtofnicltasm b4, uierseiont he ai rway
5hyperresponsi veness is associated with asthma, allergic rhinitis, COPD, or
cystic fibrosis. 56. The nethod of claim48, wherein the inflamuatory

condi tion is>58n iff9 ARFBEDY BBUWE Sdi seaselin rhes57estrRénmEtthedl of cl ai m 48,
wherei n the infliaapationyisandbti ontd siasseectatedsWwdhcgastienentesti nal

ul ceration. 58. '[he, met h99 of cl ai m157 hWhgrei n.the gast r oi r%t,esti nal 15
ulceration is asSoctdt SGTWIR TR Ect¥BRC ST t9%8 TS HeRf T CoF ity s,

col | agenous or dyrpbodytie. colitis or necrotizing enterocolitis. 59.
The nmet hod of claim48, wherein the inflanmatory 20condition is an

aut oi mmune di sease. 60. The nmethod of claim59, wherein the autoi mmune

di sease i s rRéumal®si @<drthrift F52 12881 "IA At HOE 1T eFBatiTg or preventing a
syst em c20nf | arsvator yorc@Bdirt la@Bo GOMRPET Sidtgsadm ni stering a therapeutically
effective anount of the isolated antibody of claim7 or 8 to a patient in
need thereof for a time sufficient to treat or prevent the systemc

i nf | ammat or y 680coflth tedmed B2. cdien fet hdgrefn dhai m@inmwrerdésmatche system c
inflammatory condi-fi@tbSqCytaking storm or hypercytoki nem a, systemc

i nfl ammatory response syndrone 35(SIRS), graft versus host disease (GVHD),
acute respiratory distress syndrome (ARDS), severe acute respiratory

di st ress2syndromnmer (nBARS) , oL atastimopbt pranthtingphosphehipi d syndrone, severe
viral infections,, LAf)uenza, ROeHmRn B, SN0k Ql SERSLS, 563, A method of
treating type T a7 abet &% conprising dmnrsteri ng a tﬁerapeuu cally

ef fecti ve anourihesfreiiécpbbl afédctane podytoft dhgi asFlagedgaitgbadpati ent in
need thereof fqyr ailinme sufd ici ergattiont r@ahelypecliodirabef 65,1064, A

met hod of treating, hyperglycem a conprising adm nistering a therapeutically
effective am)u,ﬁUfng eﬁlé? ?%oﬁrgtaédoraﬁtq%ﬁ%ﬂy tg? DI lSFl%“rTa&oéypati ent in
need t heBeof farnditiome sufficient to treat the hyperglycem a. 1565. A

met hod of treating hyperinsulinema conprising

62. The method of claim 61, wherein the systemic
inflammatory condition is cytokine storm or
hypercytokinemia, systemic inflammatory response syndrome

35 (SIRS), graft versus host disease (GVHD), acute
respiratory distress syndrome (ARDS), severe acute

respiratory distress syndrome (SARS), catastrophic anti-
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adm nistering a therapeutically effective anount of the isolated anti body
of claim7 or 8 to a patient in need thereof for a tinme sufficient to treat
t he i nsulwo 20egisst7ance. 20 66. A nethod of treating or pCEWS20OR8YS ral

i nfections conprising admnistering a therapeutically effective anmount of
the isolated antibody of claim7 or 8 to a patient in need thereof for a
time sufficient to treat or 25prevent viral infections. 67. A nethod of
claim 66, wher gndsbhe ivibadydarbest iseReis iRkl uerzar Anvi, I usrivehegt i on.

pneumonia, shock, or sepsis.

5 63. A method of treating type II diabetes comprising
administering a therapeutically effective amount of the
isolated antibody of claim 7 or 8 to a patient in need

thereof for a time sufficient to treat type II diabetes.

10 64. A method of treating hyperglycemia comprising
administering a therapeutically effective amount of the
isolated antibody of claim 7 or 8 to a patient in need

thereof for a time sufficient to treat the hyperglycemia.

15 65. A method of treating hyperinsulinemia comprising
administering a therapeutically effective amount of the
isolated antibody of claim 7 or 8 to a patient in need
thereof for a time sufficient to treat the insulin
resistance.

20

66. A method of treating or preventing viral infections
comprising administering a therapeutically effective
amount of the isolated antibody of claim 7 or 8 to a
patient in need thereof for a time sufficient to treat or

25 prevent viral infections.

67. A method of claim 66, wherein the viral infection is

influenza A virus infection.
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