TOLL LI KE RECEPTOR 3 ANTAGONI STS, METHODS AND USES Field of the Invention
The present invention relates to Toll Like Receptor 3 5 (TLR3) antagoni sts,
pol ynucl eoti des encodi ng TLR3 antagoni sts or fragnments thereof, and nethods
of making and using the foregoing. Background of the Invention Pathol ogi es
associated with inflammatory conditions 10 represent a significant

chall enge in health care and can be painful, debilitating and |ethal. For
exanpl e, sepsis and sepsis-associated conditions affect nore than 750, 000
people annually inthe US wth nortality rates of 28-50& resulting in
215, 000 annual deaths (Natanson et al., Crit. Care Med. 26:1927 15 1931
(1998); Angus et TREL LIKE RECRPTOR I NTAGRNIFTSR METHADE W) YSES () her

i nfl ammatory conditions such as the inflamatory bowel diseases (IBD)
Crohn's di sease and ul cerative gl iftit?1 fect,nore than 1 mllion people
per year in the U.S. (Hanaue|'F—5\2—~a§i———-?egf’o&—g@'-i’L — TR roenterol . Disord. 3:81-92
(2003)). 20 I nfl amrBherprepehtomaeyticondeldt@astaffcddt Lilge Rengptfaxnsti on such
as chraqnic r Lve. pul DALY, ' h : i nfections
al so a%?ec%ﬁg?én#%%gg%f&r%dgger S S?é%g?’gﬁe&?%%% ﬁ%&s&%ﬁ}séégr%gexanpl e,

af f ect s anfresneper ¢8eterin hhd grethdds tof peieirigcand usAngtihe peresadiogee is
rising (Mapel et al., Manag. Care 25 Interface 17:61-66 (2004)). Pathol ogi es
associated with these inflgg ¥ condbt tonncdhd exacerbati ons of these
conditions have significant healtfh. and econom c | npacts. Exacerbation in
pul nmonary di seé’?égog‘l?&ﬁsa%ssé’&lﬁ’h%? HAER COPBA™AECER T R ELPTRd by t he

wor serliong wHpreyeqt ensignidiaaiecihabierige idCthdauny datechndrranVbeal i nfections

are associ gf. i td,€ r.hat | man ry_disea (Johnston, Am
3 ° Roopi rrpl! RS b TRl Yo bR Y 4Eb SRR LS el
Med. M cr otfipgh s -FFpocsateth cop@P3Pns axftf egt endnsl teared 5000 PegPhmj or cause of
exacer bat i 9R%a1 BEGHEthONs @l PI9r mBEH AMHL AIBL38r ks NSkl ide 1hungs
following viral 1nfection represents a 1 crucial step in pronoting the

i nf | anmat oty PR (FBIaL | dearhe i BlRsanfemFtdrseasSEst (tBrR ¥9-alfs: 1% J. Respir.
Cel |. 1l .188i0l199838: XdJus/ 3¢ 42.Q08)it Paaraasddor gdo-gnon-ei10al(290:Gurr. Opin.

Pul m Nbc%tﬁ%%1gﬁ¥f£%gaéé¥%péggditions such as the inflammatory bowel

diseases (IBD) Crohn's disease and ulcerative colitis affect more
than 1 million people per year in the U.S. (Hanauer et al., Rev.
Gastroenterol. Disord. 3:81-52 (2003)). '

20 Inflammatory pulmonary conditions affecting lung function
such as chronic obstructive pulmonary disease (COPD), asthma and
lung infections also affect significant numbers of people in the
U.S. COPD, for example, affects an estimated 10 million adult
Americans and the prevalence is rising (Mapel et al., Manag. Care

25 Interface 17:61-66 (2004)). Pathologies associated with these
inflammatory conditions and exacerbations of these conditioms
have significant health and economic impacts.

Exacerbation in pulmonary diseases such as asthma and COPD
is characterized by the worsening of symptoms and a decline in

30 lung function. Viral infections are associated with
exacerbations of many pulmonary diseases (Johnston, Am. J.
Respir. Crit. Care Med. 152: S46-52 (1995); Bandi et al, FEMS
Immunol. Med. Microbiol. 37: 69-75 (2003)) and are believed to be
a major cause of exacerbations. Secretion of pro-inflammatory

35 cytokines in the lungs following viral infection represents a



S Insulin resistance has been recogni zed as an integral feature of

nmet abol i ¢ syndronme, which includes glucose intolerance, insulin resistance,
obesity, hypertriglyceridema, |ow HDL chol esterol, hypertension, and
accelerated atherosclerosis (Wsse, J. Am Soc. Nephrol. 15:2792-800
(2004)). 10 Wiile the predisposition between obesity, Type 2 di abetes and
insulin resistance is well established, the nol ecular and cellul ar

mechani snms controlling obesity-associated insulin resistance and Type 2

di abetes still remain nebul ous. The fact that obese individuals exhibit

el evated |l evels of 15 pro-inflammtory cytokines such as TNF-a, IL-1b and

| L-6 has pruriptettaphen hypohésd shehatflabestidoy- Freshmned imsaicious esi st ance

is an infl apAbepdsLandidd N tKar i nagt Al EeV. v UG scov. 3:17-26
(2004)). Thus, |nfal1 am‘ralt((?on “obesi’ t?ﬁ |J§su A\Htrgy stance élr?c? aberrant lipid

met abol i snPREAPLedhGt 2003 ConieaT Bondimerupeslol CWE mEPABOIAUEM Sy ndr ome. | n
fact, non-gé@r @ dad - 1dbug§oo3such as cycl ooxygenase i nhi bitors, which may

|nterfe§e Wlthf(é tor transcr eE]‘{actors uch as NF-ki 3 and
| KKE, Tncrease sfﬁ‘lrr?séﬁ ?feeﬁ @nﬁz &Befs™ ﬁ?ﬁ%ﬁ nodel s and
human pat i EertsirgKaff imetabolalc. syascﬂmma) wiight hrerlwdee, glueoeat data 25 | end

support to, e N as shown
by the abi f%%&eg%‘%KKggcon %:lg%#lga aﬂﬁ%oc%kgg?{t}f n?%&tlj B%%Ehcel ls to
di splay gl é%IHDPn%Itﬂlieﬁtgﬂéﬂsl hyReutensiont peecinsepetrtedt ed agai nst insulin

resi stancea@ferdBtle®siBl PR sskhal. QWer €dr ﬁé@:ﬂo%Kbls 7bbvédo deyed)gp systemic
|nsul in 30 r SI st ance 198 (2005); Cai et

N . WS Fie mgsd éﬁpi%égﬁ‘)“tﬂﬁrbé’@?ﬁé"ﬂ' %%e? r]dé%?"tess A ovi de a

st rong r at msnalla feriskande g ebESiebyabliinded) rther esiektuaacearand Type 2
di abetes tg ikl 'Hi'eﬁc%.gm/sn@é %gﬁéfcﬁ& Bﬁ o%%g#¥ %%s8£1£2e%r oDL@l;anti gens by the
m I's nedi ate

host i mmuné syste rou nnat € 1 mune receptors, whose
acti vat i onrgsisspnes emdsTane i2nporhehes %ttléé Fematinenehilongt i on of an

inflamatory rgspense tndel bpddekendieqapiny $xhihR) chePieentvarsf afi |y of
innate_ _inmune receptors that play a crucial role in nediating an immune

response t B¢ dﬂ‘é?‘@‘l’l“aéﬁﬂ’g‘éﬁ?klﬁmuc?&s eXBifpl eL-1R aqdflrfaR8n 5 pattern
recogni ti opréngept gie hpdtHed6 O 0tHaALEbeMIR] endiceantieshl(fiStesiBbnas wel | as

the synt hetl Candﬁn mmaggllqp%ogglylo ! k8Qa|.rni?18|e¥:"a?l Nat. Rev. Drug
Discov. 3:17-26 (2004)). Thus, inflammation, obesity, insulin
resistance and aberrant lipid metabolism may constitute common
20 features of the metabolic syndrome. In fact, non-steroidal drugs
such as cyclooxygenase inhibitors, which may interfere with key
inflammatory transcription factors such as NF-k® and IKKS,
increase insulin sensitivity in Type 2 diabetes animal models and
human patients (Karin et al., supra). Furthermore, recent data
25 1lend support to the link between insulin-resistance and
inflammation, as shown by the ability of IKKb conditiomal knock-
out mice in myeloid cells to display global insulin sensitivity
and become protected against insulin resistance as well as mice
that overexpress IKKb in liver develop systemic insulin
30 resistance (Arkan et al., Nat. Med. 11:1591-198 (2005); Cai et
al., Nat. Med. 11:183-90 (2005)). Altogether, these results
provide a strong rationale for linking obesity, imsulin
resistance and Type 2 diabetes to inflammatory diseases.
Recognition of microbial antigens by the host immune system

35 is mediated through innate immune receptors, whose activation



ribocytidylic acid (poly(l:C)), (Al exopoulou et al., Nature 423: 732-238
(2001)). Moreover, TLR3 has been shown to recogni ze endogenous |igands such
as nRNA rel eased fromnecrotic cells 10 (Kariko et at, J. Biol. Chem 26:
12542-12550 (2004)) suggesting that necrotic cell death at inflammtion
sites may contribute to activation of TLR3. Activation of TLR3 by poly(l:C
or by endogenous nRNA |igands induces secretion of pro-inflamatory

cyt oki nes and 15 chenoki nes, a finding that suggests that TLR3 agonists
nodul ate di sease outcone during infection-associated inflammtion. Thus,
TLR3 ligation in vivo is thought to occur in the context of viral infection
(Tabet a at rabreseRtgpcan NmportaptadterSdin. thdSAn1 0361 60f 352 inf REOAYJror

necrosi s asgggdaled Miihhy, i lRARDEREd.QN (Kar kO &leng0s @ami1y - ol Chem 26:
12542- 12550 (2004)). Q/e%a ,R%t hese détﬂga delrgrrons?r a?_eatT‘nﬁa}J ??égltl?toen of TLR3
initiates GHEERIESSTHTOTBhERFNOLYY &t IGRCEd retaigcPegtatdndl amdfmver i on events

tﬂat L esul tresﬁdshsi_egeo HRduGH iR 1 §EnNUMBLIYS fbﬁfé:@ﬂiﬁﬁé,ori¥ ﬁ}’%&lﬁiaﬂl@&:l E:, hz}( are
t hought _to _contribute to.innate j ity (revjewe akeda, an ira,

o OBarn? SeRCER PGBt Bt e R PR AR S H RS cuet A ned
TLR3 acti v&Whoas eahl e aherdyntbatic dsnpimentlog pbhe- nikddhasirde-~of

i nfection- | . 1 nflk Lory. di s li,sh d e support to
this hypot %32??%?992%%&%&3@9?%?33 ?‘ﬁl}%gg%@:)% g?eéa%\ie?%%#%dgg?i on of pro
30 i nfl amméABeriteyed)nes Naresysy efilR3 | by APy ries F6ASEizey ndr onre,

i nfection- 2a8egdrdheth RRHEES HhoKs Neat S8 TEsbd SMcRVEEL R i c Vagn1Amer sf oort et
M crobiol. Rev. 16: 379-414 (2003 e-medi at ed chronic

al ., Clllhn %) and irrmg

condi t F8ns EBEHCAE  rHeuntt FPlar tH7Tt FE° (PRIF S 0P M4 sBWEIREE MY | Curr.
pi n. Rheumhtolnecrdtikt c218-d22h( 2004 ) awied ibnfdiaseatar yohowdutdi seases
(revi ewed RO L] L bi, Curr. Pharm Des. 9: 1107-1113 (2003)).

Al t hough i lr:‘%&é\t/llt ro%gt%&é'gg have denmonstrated that stinmulation of |ung
epithelial cellacyivelRipmlof( TER) byl pPely @dCt nr b3 eniogerdwh W8NAnul ti pl e

cyt oki nes, 16H&RmKi; A ANded N 1bAGYE tHr8 DI ) abuk ARG EPtdQRel agior s and
i ncreased expression of TLRs (leki et al., din. .. Aller 34: 745-52
(2004) 155nEPERORIReS. R indinegBat sudgBpts HhBF TR oPSoRFasRetEate 2004)) | ¢ he
physi ol ogi cakeadee bavaneedafimudhf @udhsagembtedliaEeination. Thus,
TLR3 ligation in vivo is thought to occur in the context of viral
infection (Tabeta et al., Proc. Natl. Acad. Sci. USA 101:3516-
3521 (2004)) or necrosis associated with inflammation (Kariko et
20 al., J. Biol. Chem. 26: 12542-12550 (2004)). Overall, these data
demonstrate that ligation of TLR3 initiates cascades of
phosphorylation and transcriptional activation events that result
in the production of numerous inflammatory cytokines that are
thought to contribute to innate immunity (reviewed by Takeda and
25 Ddkira, J. Derm. Sci. 34:73-82 (2004)). Further, these data
suggest that sustained TLR3 activation can be a critical
component in the modulation of infection-associated inflammatory
diseases. Published data lend support to this hypothesis as
shown by findings that associate over-production of pro-
30 inflammatory cytokines to systemic inflammatory response
syndrome, infection-associated acute cytokine storms (reviewed by
Van Amersfoort et al., Clin. Microbiol. Rev. 16: 379-414 (2003))
and immune-mediated chronic conditions such as rheumatoid

arthritis (reviewed by Miossec et al., Curr. Opin. Rheumatol.



10 These pat hol ogi es associated with inflanmmatory conditions and others,
such as those associated with infections, have significant health and
econonm c inpacts. Yet, despite advances in many areas of nedicine,
conparatively few treatnent options and therapies are available for nmany of
these conditions. 15 For exanple, pul nonary di sease exacerbations are
treated w th high dose corticosteroids and anti-IgE, such as XOLAIR(r)
brand of omalizumab. Inhaled corticosteroids in conmbination with E2

agoni sts have been shown to be effective in reducing the incidence of
exacer bations. However, since these therapeutics 20 only reduce the risk of
devel opi ngl&Ra8e? bt ROAE Jarad aint lapsaiselyabate i peasiegni Fevigred divde ef f ect s,

al ternati vegdthera@eubi ¢ cumdabhdinSpésr ot herPreyent 2003 nd treat ment of
pul nonary di seazfl&[ngexacer bati ons are needed. Thus, a need exists to

under st and t he UGt LRSI S5edies AYIeBPYS CahaT tihs and exploit this
rol e to deselmopaapenvs, lurgjiebi@sldal agdnestich bbby (el e@lnlc\ieécy dhecat those

condi tions ption .of .the aw nag: heav chai n
vari ablée) r%%ﬁ%n&%;eqot?gﬁg{e lprfl ?ﬁ’to}un%?) an{am)ﬁur‘?ﬁn‘-’"%{l’-i%l } rmér%ocl onal
anti body aprangenistichCORE-careandiider¢daeddyxprisgion oih@bbe | (Ight ethain

vari able reggio q ceg . I i pody ant agoni st
(CDRs are ﬁ% e;&fl?gﬁlﬁ)@g .§11err8§“ﬁﬁ ﬁggv]\édzl E%—Mb%l%t Pgﬁgg‘toag %JCI)? i nduced IL-6

cyt oki ne ReFdct |H°41ur?éﬁ1i Lng é?ﬁ"ter"fel(?‘lprﬁ)éler?%@%%}Q@gbﬁa]a TLR3

ant agoni stre]l%lvgncél Eheush ivBhbé tdepBivfunpabyf | : C) induced IL-8 cytokine 5
production in jtheliumderived ce .ant agoni st .

Fig. Sﬂshovvs in eﬁ' t?éo{:ﬁl%%?&pecﬁ FEFOCREER 2: d* mggo?yt%ﬁ?h ¢ PPoduction in
human | ungam:brqthe:ds Ccelukl dpy thodd RBsoaidtagowist infécthiogs, Ghasleows i nhi bition
of poly(l: 1%9!!;1&:&0' h%f’éh %Bhécon%)ﬁw‘&n@ﬁc% Od"f‘éE' %s&;?t@rdd%ﬁé’eshumn

br oncho- eplt el i al antagonj st shows i nhi bition of
poly(l: Q) F‘iﬁd‘@@é’daﬁ_a%%ﬂe@klch’ée ﬁPBERR?ttFBﬁlY ﬁeﬁrﬁﬁé‘rt?eﬁ%r?é’ﬁmns
br oncho- ephidieheadp 2! hse BYad1dBIR3 for many of these conditions.

15 For example, pulmonary disease exacerbations are treated
with high dose corticosterocids and anti-IgE, such as XOLAIﬁ®
brand of omalizumab. Inhaled corticosteroids in combination with
2 agonists have been shown to be effective in reducing the
incidence of exacerbations. However, since these therapeutics

20 only reduce the risk of developing exacerbations and are
associated with significant side effects, alternative therapeutic
modalities for the prevention and treatment of pulmonary disease
exacerbations are needed.

Thus, a need exists to understand the role of TLR3 in
25 inflammatory conditions and exploit this role to develop agents,

such as antagonists, that effectively treat those conditions.

Brief Description of the Drawings

Fig. 1 shows heavy chain variable region sequences from an

30 anti-human TLR3 (hTLR3) monoclonal antibody antagonist (CDRs are
underlined) .

Fig. 2 shows light chain variable region sequences from an

anti-hTLR3 monoclonal antibody antagonist (CDRs are underlined).



15 antagonist. Fig. B shows the effect of knocking out TLR3 activity on

| BD- associ ated weight loss. Fig. 9 shows inhibition of |BD associated wei ght
l oss by a TLR3 antagonist. 20 Fig. 10 shows increased survival in a nmurine
sepsis nodel through treatnment with a TLR3 antagonist. Fig. 11 shows a
decrease in |IL-6 cytokine production in a nurine sepsis nodel by a TLR3
antagonist. Fig. 12 shows a decrease in TNF-al pha cytoki ne production 25 in
a nmurine sepsis nodel by a TLR3 antagonist. Fig. 13 shows poly(l:C) induced
increases in total nunbers of inflammtory cells in nurine |ung tissue.

Fig. 14 shows poly(l:C) induced increases in neutrophils in nurine |ung

ti ssue. 30 Fig.Fikb ShehewspohliditCpniafdpetd(h: At rauiesdi Hofonvmkinear

i nf | ammat opyoglhisn i ik ﬂu&mquhyngplttmaﬁuﬁn dgi::gvedléeﬁf@‘&? Lh@lrsactivation of
TLR3 with a single dose of C) further inpairs lTung function in

met hachol | AB*29®aFFenged ni ce. 5 Fig. 17 shows that activation of TLR3 with
mﬁl H pl e doses Fﬁj ROLNus: CahinintiBerod BPaY (1S c) ugiukeact-an citokimkhachol i ne
cha enged

df 5
Simol o ol FTSEFiaan PHRE hoprpaPRER OF (g CPURLERoh B0 ng

met hachol i laetazg‘mlllswge Fig. 19 shows that TLR3 knockout m ce are protected

from nultiple pglygl ér@wfo%ﬁlﬂﬁggﬁecﬂfo&gp’?# g?n%ncgl Tf#ncti on during

met hachol i ne chall enge e effect of an TLR3 antagonist on
cytokine  &HECIREnBYINES Lo d@ubt“t"ﬁh 1hpg HigFared GeglorohehTeR3 epit hel i al
cell's. Figangdgeshigws i ncreased survival in a rrurl ne nodel of |[ethal

pneunopj.a t hrough p rogkr IaX|sba,ndtL%¢{a]n¥¢1tws anRS 151%?tagon|st Fi g.
22 shows devel ogjrﬁé St ARS8 M PRYY &) mATIeY WodeP1R4d er i nfection
w t h subl etchedkitkespsoduict iod |imepzfmanyr bisman broncho-epithelial cells by
a TLR3 antagonist.
Fig. 7 shows inhibition of poly(I:C) induced IL-6 cytokine
production in primary human broncho-epithelial cells by a TLR3
15 antagonist.
Fig. 8 shows the effect of kmocking out TLR3 activity on
IBD-associated weight loss.
Fig. 9 shows inhibition of IBD-associated weight loss by a
TLR3 antagonist.
20 Fig. 10 shows increased survival in a murine sepsis model
through treatment with a TLR3 antagonist.
Fig. 11 shows a decrease in IL-6 cytokine production in a
murine sepsis model by a TLR3 antagonist.
Fig. 12 shows a decrease in TNF-alpha cytokine production
25 in a murine sepsis model by a TLR3 antagonist.
Fig. 13 shows poly(I:C) induced increases in total numbers
of inflammatory cells in wmurine lung tissue.
Fig. 14 shows poly(I:C) induced increases in neutrophils in
murine lung tissue.
30 Fig. 15 shows poly(I:C) induced increases in mononuclear
inflammatory cells in murine lung tissue.
Fig. 16 shows that activation of TLR3 with a single dose of
poly (I:C) further impairs lung function in methacholine

challenged mice.



Al PR/ B and Streptococcus pneunoniae. Fig. 23 shows bacterial burden in the

| ungs of influenza 20 virus A/PR/'8 and S. pneunoni ae infected mce. Fig.
24A, B, C and D shows bindi ng of human-adapted anti- TLR3 mAbs to hTLR3 in
ELI SA assays. Fig. 25 shows assessnent of human-adapted anti-TLR3 mAbs in a
cel | -based cytokine rel ease assay. 25 Fig. 26 shows the eval uation of

variant mAbs HBV1 through HBVB (excluding HBV4) in a cell based bioactivity
assay with an |P-10 readout. Fig. 27 shows the evaluation of variant mAbs
HBV1 t hrough HBVB (excluding HBV4) in a cell based bioactivity assay with a
30 RANTES readout. Fig. 28 shows the evaluation of variant mAbs H13V1

t hrough HBVB (Bl ddi #itpweBvdat jagt dvatdlon $gel3 briddcmiitipdeads®s with an

I L-8 readodk. pbiyRirde) 2AreRONS o f;lalfrﬂah atunebi & i%akd@ikndPe HBVL t hrough
HBVS (excl udin HngfK)%l n a cell based |oact| vity assay with an MCP-1

readout . FrH2lE®98AdREer he eval uation of variant mbs HBV1 through 5 HBVB
(excl udi ng HBV4)~1§ nia seds bﬁﬂﬁd‘Lbk aapickyht massa;e ‘gﬁrbtlfbc’:kléd le:cmB readout .

Fi g. 31§ and 9 ItFCL nockout . ce gth cg\l %| are

protectdd f ed@veﬂ) n?o ef PHYEYT 8P ﬁrﬁ‘g%%eoto}m@ ance "a4sSYEt R ed with

hi gh- f at f@edlilafrglolme Iéhglle&eshows t hat TLR3 knockout mce have nor nal
fasting bl ood Qléjccﬁesﬂo%\ée#ﬁa@tﬁﬁﬁ GBHEK 508 S dpObedRealifly Fig. S3A B

and C shows an I ncrease I n asti i nsu eve ore an ter a
gl ucose chaPieiRje PAYVIIERE) Idrsek brduapfcEpairpent 26 W&§%ﬁt3§nh| gh-fat diet.

15 Fig. 34Aurfhg Rethhdhodike YHaWMsedg@roved ipid profiles of TLR3 knockout
mce f a high-fat t eks conpar.ed ce on a
hi gh-fgg diet. HY. 2 gS%WSV\Eh%r?fggﬁ’ércifnﬁﬂt%{‘lmp?%'ia(?@f)‘fwtf o‘?"yg?’ﬁ factic (Pr)
and t her apeotli chefidkiteseprodnitinntin dutdiRIvapgtlagaehssl cpithglia20 i nducti on of
chronic DSG.¢plitis. Fig. 36 shows protection by a TLR3 antagoni st of weight
Fig. 21 shows increased survival in a murine model of
lethal pneumonia through prophylaxis and treatment with a TLR3
15 antagonist.
Fig. 22 shows development of lethal pneumonia in a murine
model after infection with sublethal doses of influenza virus
A/PR/8 and Streptococcus pneumoniae.
Fig. 23 shows bacterial burden in the lungs of influenza
20 virus A/PR/8 and S. pneumoniae infected mice.
Fig. 24A, B, C and D shows binding of human-adapted anti-
TLR3 mAbs to hTLR3 in ELISA assays.
Fig. 25 shows assessment of human-adapted anti-TLR3 mAbs in
a cell-based cytokine release assay.
25 Fig. 26 shows the evaluation of variant mabs HBV1 through
HBVS (excluding HBV4) in a cell based biocactivity assay with an
IP-10 readout.
Flg. 27 shows the evaluation of variant mabs HBV1 through
HBV8 (excluding HBV4) in a cell based bicactivity assay with a
30 RANTES readout.
Fig. 28 shows the evaluation of variant mabs HBV1 through
HBVS (excluding HBV4) in a cell based bioactivity assay with an
IL-8 readout.



| oss occurring with each cycle of DSS ingestion. Fig. 37 shows body wei ght

| oss and recovery with a TLR3 antagonist after a second DSS cycle. 25 Fig.
38 shows body weight |oss and recovery with a TLR3 antagonist after a third
DSS cycle. Fig. 39 shows the effect of TLR3 antagoni st treatnment on net
body wei ght | oss associated with chronic DSS colitis. Fig. 40 shows the
effect of TLR3 antagonist treatnment on 30 colon shortening associated with
chronic DSS colitis. Fig. 41A, B and C shows the effect of TLR3 antagoni st
treatment on the severity of chronic DSS colitis. Fig. 41D, E and F shows

t he hi stopat hol ogical effects of hTLR3 antagonist treatnment in chronic DSS
colitis. 35 Fi §i9422%RbRKs TeheePYaetiontdfoMeTIRrEhPoRE EBPESheerekis. 7 Fig.

43 shows tisyeeféoatudohg r}fmblyixa%t 61T R3e@Yiageni bty A&RA1 WBE 20N

DSS- assomﬁé g |nc({e§se of CDIlb+ cells in spleen. Fig. 44 shows the effect
of TLR3 ant an nf$°Freat nent on systemc levels of IL-4 and IL-10 in
chroni ¢ DSS colHigi s30 BhSusmerey evdlvaléon mfenatinmtOnabswpemttnrbugﬂne i nvention

is an ta%' ;Aﬁ%]:d Iﬁé'&IBlV'l;Keln lgeggﬁ %ng)? (b-ll-.logggl\;lrl aégl%) g!‘ﬁéé %el l'ul ar

pr oductl on of ot her aspect o he 1 nvent on | S0l at ed
anti body 1¥16eedqaE-with TLR3 haV| ng the antigen binding ability of a

monocl onal antlpﬁgdy3ﬁ@faaal§ld?ﬁw§ héha2 Mg fabekSRAMEAC R thltglaefaileavy chai n
etermn in SEQID NGs: 9, 11

conpl ement ari t on as sho
0 15 At Y AL SENnARBLOBITE nE PGS L AR PR Fe S Rown’ | 1 SEQ
| D NGs: 19a3sptiamet 273thjrﬁghnﬁameﬂeeaﬂ|@ct of the invention is an isolated

ANt oOfY | eactiue 4 Lholh Tt OB LB LNCn Al R Bclut UERCEs of Lhe

heavy chai n conpFenentarit etermning regio in SEQ ID
NOs: 9, 11pkaed aBuqpse %ﬁ@lanﬁﬁ@raéﬁdﬂ%ﬁéqu@h@eéleﬁ fialgedi¢ti.ght chain CDRS as

shown in SEQ I 31@)0533;195 2dd aNdhdwd aR0iMRLBEriASRECinOfind i@l NVeNtion is an

isolated a |bo havi a VH CDR1L ami no acid sequence as_shown in Formul a
(1): Thr We ? eﬁﬂrs ?fFFE %Ig}ucose challenge in TLR3 knockout mice

after 26 weeks on a high-fat diet.

15 Fig. 34A, B, C, D and E shows improved lipid profiles of
TLR3 knockout mice fed a high-fat diet for 30 weeks compared to
wild-type mice on a high-fat diet.

Fig. 35 shows an experimental protocol for prophylactic
(Pr) and therapeutic (T) treatment with a TLR3 antagonist during

20 induction of chronic DSS colitis.

Fig. 36 shows protection by a TLR3 antagonist of weight
loss occurring with each cycle of DSS ingestion.

Fig. 37 shows body weight loss and recovery with a TLR3
antagonist after a second DSS cycle.

25 Fig. 38 shows body weight loss and recovery with a TLR3
antagonist after a third DSS cycle.

Fig. 39 shows the effect of TLR3 antagonist treatment on
net body weight loss associated with chronic DSS colitis.
Fig. 40 shows the effect of TLR3 antagonist treatment on

30 colon shortening associated with chronic DSS colitis.

Fig. 41A, B and C shows the effect of TLR3 antagonist
treatment on the severity of chronic DSS colitis. Fig. 41D, E
and F shows the histopathological effects of hTLR3 antagonist
treatment in chronic DSS ‘colitis.

35 Fig. 42 shows T-cell activation in chronic DSS colitis.



wherein Xaal is Ile or Met (SEQ ID NO 61) 25 a Vx CDR2 am no acid sequence
as shown in Formula (11) u IIe Asn Pro Asn Asn Ay Arg Il e Asn Xaa2 Xaa3
G u Lys Xaa4 Lys Thr (11 0 wherein Xaa2 is Tyr or Ay, Xaa3 is Asn or
Ala and Xaa4 is Phe or Qdy ( EQ ID NGO 62); and a VH CDR3 am no acid
sequence as shown in Formula (I1l) 8 Val Gy Val Xaag Ile Thr Thr Phe Pro
Tyr (I111) wherein Xaa5 is Met or Ile (SEQID NO 63); 5 and VL CDRs having
the ami no acid sequences shown in SEQ ID NGs: 19, 21 and 23. Anot her aspect
of the invention is an isolated polynucleotide encoding an antibody heavy
chain conprising the CDR amino acid sequences shown in SEQ ID NGs: 9, 11
and 13. 10 Anot ki 43p¥tawsorhe 1R EpAb axft PePPlivdaghiq SoRAta¥agpeisinucl eot i de
encodi ng anraftddaedyn |U59h&s§3lﬁlaﬂe@qiﬁ§fré§dengftd,‘]ﬁlb%lél@‘ DR SAlednsequences
shown in SEQ | D_Nos: 3. Anot her as ect of the invention is an

i sol ated pol ynfrtd eéf‘l w@n‘ég%ll °5h FntHhb AV RERN EchEFAT"EB™ sing the 15
am no aci d syeterercCewdiownf | IL-SEd DLNDY i cBRboni27ps@30l13tis 45, 47, 49, 51
or 53. @nother aspect of the invention is an isolated polynucleotide

encodi ng an anti body light chain conprising the am no acid sequence shown
in SEQID NO 16, 33, 35, 37 or 39. 20 Another aspect of the invention is a
met hod of treating or prevew condi ti on conpri sing

adm ni st eri ng adn¢ hepapewfi the | jnvehtiant ivecamephagordfstaofl|TR3 Lalmtkegoni st to a

patient ingaegdd.her Pﬁﬁzzgot{ha?c GhABh:RYf £ Gl J.QahbeRin B RAMPEENt the
inflammatory condition 5 Anot her aspect of the invention is a nethod of

i ncreasi ng  t hePPREFf 2FRAToRAL rthee iBYensicR i @BnbTIletRY BGAPE®t i ng a TLR3
ant agonost rehttive eetd rx'a;hathaa»mgeereeanmg}EJnRBmcm@phmmtgr ofdime sufficient

to increase th [ i ion rate he cell. | ed De tion of the
et ! oo SRRt 1 TPy e HE R PR U0 S, PRI EEoF Skt RNt o and

heavy chaln complementarlty determining regions (CDRs) as shown

t
a
)

in SEQ ID NOs: 9, 11 and 13 and the amino acid sequences of the
light chain CDRs as shown in SEQ ID NOs: 19, 21 and 23.

15 Another aspect of the invention is an isolated antibody
reactive with TLR3 comprising the amino acid sequences of the
heavy chain complementarity determining regions (CDRs) as shown
in SEQ ID NOs: 9, 11 and 13 and the amino acid seguences of the
light chain CDRs as shown in SEQ ID NOs: 19, 21 and 23.

20 Another aspect of the invention is an isolated antibody
having a Vy CDR1 amino acid sequence as shown in Formula (I):
Thr Thr Tyr Trp Xaa; His
(1)
wherein Xaa; is Ile or Met (SEQ ID NO: 61);
25

a Vy CDR2 amino acid sequence as shown in Formula (II):

Glu Ile Asn Pro Asn Asn Gly Arg Ile Asn Xaa, Xaa, Glu Lys Xaa, Lys Thr
(I1)
30 wherein Xaa, is Tyr ox Gly, Xaa,; is Asn or Ala and Xaa, is Phe or
Gly (SEQ ID NO: 62); and

a Vy CDR3 amino acid sequence as shown in Formula (III):



patent applications, cited in this specification are herein incorporated by
reference as though fully set forth. The term "antagonist” as used herein
means a nol ecule that partially or conpletely inhibits, by any nechani sm
an effect of 9 another nolecule such as a receptor. As used herein, a "TLR3
ant agoni st” or a conpound "reactive with TLR3" describes a nolecule that is
capable of, directly or indirectly, substantially counteracting, reducing
or inhibiting TLR3 5 biological activity or TLR3 receptor activation. Such
ant agoni sts may be, for exanple, snmall organic nolecules, peptides,

pol ypepti des, fusion proteins, antibodies, antibody fragnents, mnetibodies

or polynucl eotides. Theg he&p ngb;(%yogleelshr R gggq,rg ginis meant in a broad
0

10 sense and i ncl udes i Mmunogl I'n or anti &cul es i ncl udi ng

pol ycl onal anti bodi es, nonocl onal antfbbdi es |nclud|ng murine, human,
human- adapt ed, humani zed and chi neric monocl onal  antibodi es and antibody
fragnments. in geéneedh, Xeaptidddiesr ane KB’EDX ebne:063pepti de chains that 15

exi bi 551 96 N9 RRCHLLGl Yl QiaBPECld ot gehia i Ak 0tidod] €5 are

heterotetranerlc gl'ycoprotel ns ose chai ns and
two identiéal %bav?iﬁhalns Typlcally, each |ight chaln is I|nked to a

heavy chain by gnfnesoyeebto ﬁiltﬁulimﬁtb&nq,s mlls%lgla@d nunber of disulfide
l'i nkages 20 varies between the heavy chains of different immunoglobulin

i sot ypes. BAUFYiERY SnEPFIghe Tharhiardo Ray B fIF-spdCet i ntrachain
di sul fi de bDpRdgasc daichsb@anyeshficimhas sEb omaioends A 11vand abl.e domai n (VH)

foIIo by a n of _copst domai ns. .Each ligh hai n has a variable
domai n gt one e%qnté?l\/f)asfeag %Ehcolnns"fegﬁ rﬂolr?af?l 150is %%got her end; the
const ant deadimucdeotive eh¢qpingcimiamtibody il goled omam Qomprisingt thenst ant

domai n of the anhﬁévé’cl‘ahéé&e%'&@st%wh' ghtsephah owar igbhe gdomsikn is aligned
with the variable domain t he heavy chain. Antlbody | 1 ght chains of any

vertebrate spec?‘%ﬁ"h@érﬁ%?@cés%? fheditEnshen g foisalet®dy 30 distinct types,
namel y kappalyntclasehdeashéetiiing)an b&h&@ﬁo@l’lh'éﬁlﬁy chEi N capkdssROuraces of their

const a5k CUNBLTSq STRRESL QRULAT G0 he,eesianed 1 Luvemyer ol asses
47, 49, 51 or 53.

Another aspect of the invention is an isolated
polynucleotide encoding an antibody light chain comprising the
amino acid sequence shown in SEQ ID NO: 16, 33, 35, 37 or 39.

20 Another aspect of the invention is a method of treating or
preventing an inflammatory condition comprising administering a
therapeutically effective amount of a TLR3 antagonist to a
patient in need thereof for a time sufficient to treat or prevent
the inflammatory condition.

25 Another aspect of the invention is a method of increasing
the proliferation rate of a cell comprising contacting a TLR3
antagonist with a cell that expresses a TLR3 receptor for a time

sufficient to increase the proliferation rate of the cell.

Detailed Description of the Invention
30 All publications, including but not limited to patents 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



constant domain am no acid sequence. IgA and I1gG are further 10
sub-classified as the isotypes IgA, I1gA2, 19G, I1g&, 1g&G and |g&4. The
term "anti body fragnents" neans a portion of an intact antibody, generally
the antigen binding or variable region of the 5 intact antibody. Exanples
of antibody fragnments include Fab, Fab', F(ab')2 and Fv fragnents,

di abodi es, single chain anti body nolecules and nultispecific antibodies
formed fromat |least two intact antibodies. The term "antigen" as used
herein neans any nolecule that 10 has the ability to generate anti bodies
either directly or indirectly (alternatively called an i munogen). |ncluded
wi t hin thengsh¢nimoileculsf stightdsgentedeptar pr dseisedeheveimgantfElRsi ¢ aci d.

"CDRs" are gdelbogdcasot he ceppl-amenlanily Jdeherih fgsci8gkon am no acid
sequences of an antibody which are the 15 hypervariabl e regions of

i munogl obU™ ﬁc‘l”ﬂéaa\‘fi}a'érfcﬁ CREMRIC RAI rsirecitlp oreipdireghbat et al ., Sequences
of Prot ei nssubbtanBiunny Qgiu(ﬁabradtﬂhgl’ aslduciid) #dinhiBiSindepast ment of Heal th

and Hu eryi ces, I |tute of Heal th (1987 There are three
heavy n%ha% g‘ﬁ%llciaﬁr %%? A& P{t °Eﬁ[§% B EOR'FEGPons™ T the variabl e 20
portion of atagemisteghab e, nforl husmpl'eCDRséllas’rg&aeb hetaiulesefers to all
three heavy, cbag OBB?’? A haj %Qgﬁ r heavy and
all 1ight &h %Pn %DRS e%é:ﬁ%%%)ptrfpg?% lpk:%gésm% ‘li{ltcf' eegnaaflgr?%{hfof cont act
resi dues fofraghentspi Hmmbéﬂl?%@ramlimé%qtédaﬁ antigen or epitope. CDRs of

25 interest in fhtScdmvesididRadss deriddnbiom dandarnti Rodycayari abl e
heavy and i ght chai.n sequences, and .i.ncl ude apal o%o%of the naturally

occurr |]T?g W ERCHHRS0 JEMHOFHORHAP O PSP Mol AT eSO 82N bi ndi ng
speci fi ci t ypcApdi@talnent iidizs ngroabeldray ax&t&]:iobﬁéesddlﬁﬁﬂ.udhﬁigl hatihef,r om whi ch

they were %&'{a}{e um§9 T&%é%gr rgd;ggtyqe | Sfkkic dRpUSRGRerein means a cell

that origina f anous™ ce ar f1SSue covering a portion of a
free surfao@%é?@kes skq‘lrﬁ)nteboqiy rﬁrﬁgm@tlsube or cavity (e.g., colon) of an

ani mal . Such celﬂ,_s% ali?e drQbBbfd gte g&%ﬁéié@ Raplpt i@eMOEL B Gy organi zed

group of cells such as t hose found in tissues, organs or in vitro nodels
of t heék? qﬁPlblt binding specificity to a specific antlgen 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 of disulfide linkages

20 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 (Vy) followed by a number of constant domains.
Each light chain has a variable domain at one end (Vy,) and a

25 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 vertebrate species can be assigned to one of two clearly

30 distinct types, namely kappa (k) and lambda (A), based on the
amino acid sequences of their constant domains.

Immunoglobulins can be assigned to five major classes,

namely IghA, IgD, IgE, IgG and IgM, depending on the heavy chain

constant domain amino acid sequence. IgA and IgG are further

10



The term "honol og" neans protein sequences having between 40% and 100%
sequence identity to a reference sequence. Honol ogs of hTLR3 include

pol ypepti des from ot her species that have between 40% and 100% sequence
identity to a known hTLR3 sequence. 5 Percent identity between two peptide
chains can be determ ned by pair wise alignnment using the default settings
of the AlignX nodule of vector NTI v.9.0.0 (lnvitrogen Corp., Carslbad,
CA). By "TLR3" is nmeant hTLR3 and its honologs. A full-length human TLR3
am no aci d sequence and encodi ng pol ynucl eoti de sequence is 10 shown in SEQ
ID NGs: 1 and 2, respectively. The term"in conbination with" as used herein
means t hat subivdadestedbes thgehsstypen tod adivrai Sg8edgbp dgGarndnl toget her
in a mxtyg &, concurrent ly as single agents or sequentially as single
agents in any order. 15 The term"inflammtory condition" as used herein
nmeans a | ocal i HedtPESpSRSEPIYY EErIUFNAR” iNFRHF Y2 HPAELPR Afedh alnddctn part by

the activi taﬁtmodgytgyﬁleaeﬂ,y cheniidiges, blelam@fdzamim)é Qétjllo&a of &He-

t I t d t
st ances. By FEUPEaHos SXEYE 1A Ao iogReR e ECetRe Fanct | on. - The
term"i nf | aaprat G(3b'Pul awhavyiragmedi ¢, diabedi ess esinyd pechn ineansikady
M ammat Of ¥ &RRdL 4 AlBELL PG, %tﬁaso%qgga%%w Hlbed 0 1d195e,JThe L erm

"m nmetibody” as uUse erein-means a protéern havin "he generlcqrorrrula (r):
25 (V1- Pepintacpanigibofess) (t) (|) where V1 is a portion of an

N-term nus of apd mmo%ebgléﬂm asV@ddaARL o inCAL &b aREMdiRcB1PUryReEPt i de t hat
binds to cell surface TLR3, is a pol %peptl de or chem cal |inkage, V2 is

a port+%n Bfs d&e aléltlék’n??u??nﬁfa%afl §F cbHPR YFHSCRBY €Tregion, Hg is a
portion of maueﬁmmoghebﬂlamvhwgeme@lamnmﬁhi%gleﬁ) an Inbmmemghm in heavy

chain CH2 ns i op an bul i n_heav calnCHB
const ant rgg\a oc%%érﬁ%it]tg‘ gt i T endent?fré)%e}rhteélgggln(% nfc?elcl \ m neti body

can mimc 35 pryf&stiese dﬁﬂlrﬁqmelsl Ures cofipldimehieaeitly fgpemioing mmnogl obul in
12 nol ecul ?@ ﬁﬁcgmﬁ% lagﬁi-’séqg@gceé Qggan ag%odﬂ‘ahlé}gl\c{lrel &Q and | gE

dependent on t he heavy chain constant domain am no acid sequence
hypervariable regions of immunoglobulin heavy and light chains.

See, e.g., Kabat et al., Sequences of Proteins of Immunological
Interest, 4th ed., U.S. Department of Health and Human Services,
National Institutes of Health (1987). There are three heavy
chain and three light chain CDRs or CDR regions in the variable

20 portion of an immunoglobulin. Thus, "CDRs" as used herein refers
to all three heavy chain CDRs, or all three light chain CDRs or
both all heavy and all light chain CDRs, if appropriate.

CDRs provide the majority of contact residues for the

binding of the antibody to an antigen or epitope. CDRs of

25 interest in this invention are derived from donor antibody
variable heavy and light chain sequences, and include analogs of
the naturally occurring CDRs, which analogs also share or retain
the same antigen binding specificity and/or neutralizing ability
as the donor antibody from which they were derived.

30 The term “epithelial cell” as used herein means a cell that
originates from a membranous cellular tissue covering a portion
of a free surface (e.g., skin) or lining a tube or cavity (e.g.,
colon) of an animal. Such cells may be isolated or comprise part
a more highly organized group of cells such as those found in

35 tissues, organs or in vitro models of these.

11



present in the construct. In sonme m neti body enbodi nents, V1 may be absent.
A m neti body antagoni st of the present invention 5 affects TLR3 bi ol ogi cal
activity through binding to cell surface TLR3. The term "nonocl onal

anti body" (mAb) as used herein means an antibody (or antibody fragnent)
obtained froma popul ation of substantially honbgeneous anti bodi es.

Monocl onal anti bodies are 10 highly specific, typically being directed
against a single antigenic determ nant. The nodifier "nonoclonal" indicates
the substantially honbgeneous character of the anti body and does not
require production of the antibody by any particul ar nethod. For exanple,
muri ne mAbs canThe texde"bynallg" yasnB dorntenpt $ronienfes] hakbhd detweeral ., Nature

256: 495- 497; 19751 0601 SRRdeRc MR CQNLAI DI NG Akt el amshiggyy chain

vari abl e region derived froma donor_ antibody (typically nurine)~in

associ at i orPWPTHR? Fpghtdearalyreniydeh frAn corsramRediesi that B&¥¢ved from an
acceptor anitivbady okt yii aabk yseanehderideRIIB) itana WMReh GSrIRICHeq@fenByMAN) can
20 be prepared by .t.he t hod disclosed in U .S, Pat. ..4, 816, 567.

- adap ST SRS EC o DEDRET Y S R PR R i A RR ABRBRIeE &7

i mmunogl obwlaim ¢isepht ddrimentnvg img) tadeffheltr erbitimgsgof i riruRdidrobul i n- deri ved
parts of thg i T4 ye 3 r tdmgg i nogl obul i ns
can be prepasggég%ukggﬁ% SSé?ZdSKKﬁO%Q%r%gsgéﬁl ?ae |naf héem;rt such as
t hat di scl ¥edTHR3"Uis, meapit hTHgS, and 215 Bowploggt | dn&Rly, lemgiarhur@apt ed mAbs

can be furfiReraiidi htedl RYuéde0bR@eHcbBinR pbel et lkbai@Mabkusiipest
residues to_ preserve binding affinjity b\é t echnl ques such as those discl osed
in Qued? et®™ 8l TSER. TNAPET R, % sieSPRLISAF1Y30 86: 10029- 10032 (1989) and
Hodgson at al ., TBeo{ekechiw|cogpindiddlwi ftht 984 Jusclxrenyiar wednem@hat r amewor k

sequences ysef H{g]sér% Hua@eﬂt aé’aqpﬁaétid?ﬂp%@er%dsg& Oa%e%n al gbg?ther_ i
www. ncbi . nl mnih. govfent ezl query.fcgl; ww. ncbr.nih. gov/igblast; 35
WWW. at cc. ordyMpRbiges habndunyent wasng ngle3agqidsc am SeaueRy IWLLBENMENTS. php;

www. kabat dadiaas eade@lht 8P sl ygexf t p. Ncbi . ni h. gov/reposi tory/ kabat ;
WWW. Sci_quest . co WWV. abcam com www. ant.i bodyr esour.ce. com onl i neconp. htm ;

wawv. puli c. i ast 308, Bl S HRUPSMRESRaFERI GRS 4t ped hereln 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 and lymphocytes) which is
characterized in most instances by pain, redness, swelling and
20 loss of tissue function. The term “inflammatory pulmonary
condition” as used herein means an inflammatory condition
affecting or associated with the lungs.
The term “mimetibody” as used herein means a protein having
the generic formula (I):
25 (V1-Pep-Lk-V2-Hg-Cy2-Cy3) (t)
(1)
where V1 is a portion of an N-terminus of an immunoglobulin
variable region, Pep is a polypeptide that binds to cell surface
TLR3, Lk is a polypeptide or chemical linkage, V2 is a portiom of
30 a C-terminus of an immunoglobulin variable region, Hg is a
portion of an immunoglobulin hinge region, Cy2 is an
immunoglobulin heavy chain C42 constant region and Cy3 is an
immunoglobulin heavy chain Cy3 constant region and t is
independently an integer of 1 to 10. A mimetibody can mimic

35 properties and functions of different types of immunoglobulin

12



5 www. whf r eeman. cont i nmunol ogy/ CHO5/ kuby (5. ht m

www. hhm . org/ grants/ | ectures/ 1996/ vl ab;

www. pat h. cam ac. uk/ -nrc7/ m kei nages. ht i ;

nch. harvard. edu/ Bi oLi nks/ | nmunol ogy. ht m ; www. i nruncl ogyl i nk. com

pat hbox. wust | . edu/ - hcenter/index. ht m; ww. appl i edbi osystens. com 10

www. nal . usda. gov/ awi c/ pubs/ anti body; www. m ehi ne-

u.ac.jp/-yasuhito/Elisa. htm; ww.biodesign.com ww. cancerresearchuk. org;
www. bi ot ech. ufl . edu; www. i sac-net. org;

baserv. uci.kun.nl/-jraats/linksl.htm; ww.recab. uni-

hd. de/ i nmurRLasibehwycbdre I@al, Mas2epaBante4 .ukRgA199M, IgD and IgE

WAL | Dt . UNGEBAMENE TdhVEndN HeRv Dt SllainNt ddthh WML 81 Hfin8r Qcia(/s@%%nce
ant i body. bat h. ac. uk; ~www. uni zh. ch; ww. cryst. bbk. ac. uk/-ubcgO7s;
vy ni T . nPEESEEE 1KY CBP cRAE RGP Eaed. $RTH mimetibody embodiments, V1 may

VW pgt h. CBénaa)é/eﬂtk/ - &Y ﬁﬂéﬁilﬂi&ﬂfy Sa&ﬁ:h@dfﬂi%ﬁﬁﬂenb'resent invention
WWw. i bt - una vi.I/lstr-ucture/ stat, ai tm .20,
VWY, bi 03 Ci ?Er%e?é%u&'rﬁ .3e%h?i;°rﬁlfﬁ p?‘ittﬁ&’égé'. Et}‘ﬁ?‘fgﬂmﬁﬁf‘?ﬁgi hP. L SPRRSCi nes. fr;

and Kabat ®&R3al ., Sequences of Proteins of |mmnol ogical Interest, US.

Dept . Heal th (1987)er@aGln SIS doeihOE RARE! &l NELLIHADY TRbgLence. Fully

human mAbs | acki ng any non-hunman sequences can prepared from human
i munogl ob® iFtEPeHYS JeRi ATiPedy yageetii ghexinedefraenceepylatien @f, Lonberg
at al ., Nabuis?adbfil396n8RYend8@HantivdEiYL | dickbedbnal BAt 111 BE afrachnol ogy

14:845-851 (1996) and. Mendez at al,, ture Genetics 15;146-156 (1997).

Hurman sht%ﬁy %\?escd%ﬁ‘é' ptryé’ﬁﬁ?@d' gﬁﬂn% FRT S a’??’cﬂﬁ%pﬁa@’epg(}Fspl ay libraries

by 30 techatggesic efeeeeniyechti. n, The. godif{eappmdacalordl”, iddiddtes Bieol .

296: 57-86 (2000}, AN K805 ALodl chadacdeYP e Mitfhoad5%id hoBd ndc2001) . The
af e d h th C

term"prolifteration e" "as used herein refers to ange 1 n the nunber
of cells pEPIUAPIPAIGELHI (HetlhaNGELIdy PHeany3Bantafvdrr glether} s Boxhi biting a
mar ker of prH@esShdint MMsdBat 1R ndde 8! Ené M50 domandirsd bedi vi si on, per

unit time. Such markers _may be norphol ogical, indicators of DNA replication
or exptessBy§Enst aplr'odﬁ‘?:‘f'é.e Thes 4oar ti™ ‘I‘g?@s)bi of BYITAF RS vity" or "TLR3

recept or Scantaivaid @nligist whedn ekehsavwyetramn tvardsyleackgiod desiweicurri ng as
a result Ogréd QaQSLJ¥ QQL{g%é§O(g§%fca§ig1¥%%§hé”‘§%'association with
light and heavy chain constant regions derived from an acceptor
antibody (typically another mammalian species such as human) can
20 Dbe prepared by the method disclosed in U.S. Pat. No. 4,816,567.
Human-adapted mAbs having CDRs derived from a non-human donor
immunoglobulin (typically murine) and the remaining
immunoglobulin-derived parts of the molecule being derived from
one or more human immunoglobulins can be prepared by techniques
25 known to those skilled in the art such as that disclosed in U.S.
Pat. No. 5,225,539. 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),
30 86:10029-10032 (1989) and Hodgson et al., Bio/Technology, 9:421
{1991).
Exemplary human framework sequences useful for human
adaptation are disclosed at, e.g.,
www.ncbi.nlm.nih.gov/entrez/query.fcgi; www.ncbi.nih.gov/igblast;

35 www.atcc.org/phage/hdb.html; www.mrc-
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Conventional one and three-letter amno acid codes are used herein as
follows: Am no acid Three-letter code One-letter code 10 Alanine ala A
Arginine arg R Asparagine asn N Aspartate asp D Cysteine cys C 15
Gutamate glu E Gutamne giln Q dycine gly G Histidine his H 1sol eucine
ilel 20 Leucine leu L Lysine lys K Methionine net M Phenyl al ani ne phe F
Proline pro P 25 Serine ser S Threonine thr T Tryptophan trp W Tyrosi ne
tyr Y Valine val V 30 Conpositions of matter The present invention rel ates
to antagoni sts capable of inhibiting TLR3 receptor-nediated signaling and
uses of such antagonists. Such TLR3 antagoni sts nmay have the properties of
35 bi ndi ng ePreFERB. e ok PAINIGNMAKITS phpbiiwwn gald ke taeepton/tpdhated 15

si gnal i ng. ARL A HNBGHAR h JLR3c$ | Lgg, may be inhibited by
such ant ago%bgt s incl E% héﬂﬁtﬁ n}é‘ﬁ#aq:kl nase actlvi fy, transcript
reduction o¥"4-eeeyt GPmari'E"ét’géﬂFlshﬁdY@Wrcea‘Fﬂ“d@BH%Q@man&fe of inhibiting

TLR3 recept @iw.pagi . edsats. QH@}JMrQX’ré%TeB%h r&emgmt&m; are also within the
scope of_the éri’;}rlous aspects an i ments of the invention. These

ant agonlsstsw"é"? bERER - /FEE%%WY?%%P&éﬁP%YO *dfE8hosti c reagents and

t her apeut i cwwag@hih$.org/grants/lectures/1996/vlab;
www.path.cam.ac.uk/~-mrc7/mikeimages . html;
mch. harvard.edu/BioLinks/Immunology.html; www.immunologylink.com;
pathbox.wustl.edu/~hcenter/index.html; www.appliedbiosystems.com;

10 www.nal.usda.gov/awic/pubs/antibody; www.m.ehime-
u.ac.jp/~yasuhito/Elisa.html; www.biodesign.com;
www.cancerresearchuk.org; www.biotech.ufl.edu; www.isac-net.ozxg;
baserv.uci.kun.nl/~jraats/linksl.html; www.recab.uni-
hd.de/immunc.bme.nwu.edu; www.mrc-cpe.cam.ac.uk;

15 www.ibt.unam.mx/vir/V_mice.html; http://www.bioinf.org.uk/abs; -
antibody.bath.ac.uk; www.unizh.ch; www.cryst.bbk.ac.uk/~ubcg07s;
www.nimr.mrc.ac.uk/CC/ccaewg/ccaewg.html;
www.path.cam.ac.uk/~mrc7/humanisation/TAHHP . .html;
www. ibt .unam.mx/vir/structure/stat_aim.html;

20 www.biosci.missouri.edu/smithgp/index.html; www.jerini.de;
imgt.cines.fr; and Kabat et al., Sequences of Proteins of
Immunological Interest, U.S. Dept. Health (1987), each entirely
incorporated herein by reference.

Fully human wmAbs lacking any non-human sequences can be

25 prepared from human immunoglobulin transgenic mice by techniques
referenced in, e.g., Lonberg et al., Nature 368:856-859 (1994);
Fishwild et al., Nature Biotechnology 14:845-851 (1996) and
Mendez et al., Nature Genetics 15:146-156 (1997). Human mAbs can
also be prepared and optimized from phage display libraries by

30 techniques referenced in,ve.g., Knappik et al., J. Mol. Biol.
296:57-86 (2000) and Krebs et al., J. Immunol. Meth. 254:67-84
(2001) .

The term “proliferation rate” as used herein refers to the
change in the number of cells per unit time or the change in the

35 number of cells exhibiting a marker of progression through the
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One aspect of the present invention is an antagonist of 10 Toll Like
Receptor 3 (TLR3) that inhibits cellular production of RANTES (Regul ated on
Activation, Normal T-cell Expressed and Secreted) cytokine. Another aspect
of the invention is an antagonist of TLR3 that inhibits cellular production
of RANTES and a cytokine selected fromthe group consisting of interleukin
15 6 (IL-6), interleukin-8 (IL-8) and macrophage inflammtory protein-1

al pha (M P1-al pha). In another aspect, the invention provides an isolated
anti body reactive with TLR3 having the antigen binding ability of a

nmonocl onal anti body having the am no acid sequences of the 20 heavy chain
conpl ement 883l yydde dowrad Myl edivisdol CORS) umid shoswn Siah SE@keEs N@y: 9 (VH
CDRL), 11 (¥/HCDRRIoAREL 13inaYEL(ddBds 3l 0611 AN A ACkL SRIUEKES of the
light chain CDRS as shown in SEQID NOS: 19 (VL CDR1l), 21 (VL CDR2) and 23
(VL CDR3) RHP®¥&fipl ary antibody is a nmonocl onal antibody conprising heavy
chain CDR 25 antuzotach d'TIRBULRCOG1iAS. Sbowityn SEQTLRS N@Bepfor 11 and 13 and
i ght chain CDR _aninq_acid, seguences as, shown in, ID NOs: .19, 21 and 23.
Aot her® asPECL oS 1ot ha™: StahEEantt CoRnts S5 adeRATI TIs8, " TEELET 8 w t h TLRS
conpri si ngaareddlhaef rigged bdniing &oi celsequefrse TBRB.shown in SEQ ID NO 6 and
a VL having thegpne;dehdose ANt ees DOWL Brfi0ubis MdaedCardighier aspect
of the invention are isolated polynucleotides encoding any of the

ant i bodi eshereist perfg3dorein  TLR3 antagonists of the invention or its

conpl ement amGRY kaid 35 exergd-aeytpoloppecl eophslasrase dascl osed herein,
howeve£0 ot her, 16 pol ynucleoti des which, grven the degeneracy of the

genet i t” cote®™™ ¥ codon pfeferences in a gi ven expressi on system encode the
ant i bodi esAogirdhker proters TLR3 antagoni stB of the invention are also
within the ; t he i,pyention. 5 Anothef aspect of the invention is an
ant i body hé%\%%ggﬁg%n corarl?)%r{i sing the CDR aml(]no aci d sequences shown in SEQ

| D NOs: 9, Asmartahdl 13. Ad6Pher aspect of thB invention is an isolated

pol ynucl eotigleigacodi ng apsanti body |ight chain conprising the 10 CDR am no
acid S?Squences shown in SE? D NCS: 19, 21 gnd 23.

D

Glutamate g
Glutamine gin Q
Glycine gly G
Histidine his H
Isoleucine ile I
20 Leucine leu L
Lysine lys K
Methionine met M
Phenylalanine phe F
Proline pro P
25 Serine ser S
Threonine thr T
Tryptophan trp W
Tyrosine tyr Y
Valine val v

30

Compositions of matter

The present invention relates to antagonists capable of
inhibiting TLR3 receptor-mediated signaling and uses of such
antagonists. Such TLR3 antagonists may have the properties of

35 Dbinding a TLR3 receptor and inhibiting TLR3 receptor-mediated
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Anot her aspect of the invention is an isolated polynucleotide encoding an
anti body heavy chain conprising the amno acid sequence shown in SEQ I D NO
6. An exenplary polynucl eotide sequence is shown in SEQ ID NO 5. 15

Anot her aspect of the invention is an isolated polynucleotide encoding an
anti body light chain conprising the am no acid sequence shown in SEQ I D NO
16. An exenplary polynucleotide sequence is shown in SEQ ID NO 15. Another
aspect of the present invention is a human-adapted 20 mAb conprising a V.
am no acid sequence as shown in SEQ ID NO 25, 27, 29 or 31 and a VL am no
acid sequence as shown in SEQID NO 33, 35, 37 or 39. Isolated

pol ynucl eot$#igaslicodErgutlaesy \Wwechanisws by vhishqlidiic 6493hce 2y $EQ | D NO.

25, 27, 29 aidb3deBY shdif aMbadiHiles AGicduaL AHBNEAS Nk iinasSEQ | D NO 33,
35, 37 and 39 25 are al so an aspect of the invention. These human- adapted

mibs  conpriSeVihe VEARRBRPANTIHICELPY FedbeiRtes IHARATT TR -SEOFIEY NOs: 9, 11
and 13 and drragdhidEBRcapayle afiihhsBotieiyC e5RS hewsptidr-G&fidded Nos: 19, 21 and
23. Exenpl ar.y._nucl ei i d seguences encoding..the V' amno aci.d sequences
of SEO 1D NRETISSISLE B5ir REGHRIEES FU R % chiE alp PR oBEe 320 e
32, respectVardbys #Bpenps &yl ememslimentsnofdtibednuansonencBiseg t he VL ami no

aci d sequengRagefisrsEd-d Reh1 33 rdseardh AlULeRPs 2T a8HOWE J RefltkD NOs: 34,

36, 38 and 40, respectively. One particul ar enbodi rent of a human- adapted
monocl onal %FB%‘EP;P‘*BF“E f@ePR¥enti on conprises a Vx amino 17 acid sequence
as shown in SEQohP MNGec2Sofntheapibsenll Nveatlich iscquesitagasigheyn in SEQ I D

NO 33...An r.enbqodi nent_ qf present. i.nventian.is an isplated 5
ant i bodlydo\hg%ﬁqﬁgl’gkev%efﬁ-fra% ﬁ%ﬁg&i éh%‘e&ﬁ er:l\e{:Sage SRR ?WJIBSEW & (1) Thr
Thr Tyr Tr pRB@EES Hegulitgd omhiewivatiemlNpemdl &-celMEXptSE@d 8ndO 61); 10 a

VH CDR2 am i HENRE a | 0, k1 P Asn Pro Asn
Asn Ay Ar g%lrge%@n%ggaz Xéa3&l§é§%%n%§ﬂ)%acg4£{n;§g%¢de)nf I L!leéﬁvvnerei n Xaaa is

Tyr or QG y,2n%agsniss ASnTS Ahat dméi cpilze pyoduction of RANTES

and a cytokine selected from the group consisting of interleukin-
15 6 (IL-6), interleukin-8 (IL-8) and macrophage inflammatory
protein-1 alpha (MIPl-alpha).
In another aspect, the invention provides an isolated
antibody reactive with TLR3 having the antigen binding ability of
a monoclonal antibody having the amino acid sequences of the
20 heavy chain complementarity determining regions (CDRs) as shown
in SEQ ID NOs: 9 (Vg CDR1l), 11 (Vy CDR2) and 13 (Vyz CDR3) and the
amino acid sequences of the light chain CDRs as shown in SEQ ID
NOs: 19 (Vy CDR1), 21 (Vy CDR2) and 23 (V, CDR3). An exemplary
antibody is a monoclonal antibody comprising heavy chain CDR
25 amino acid sequences as .shown in SEQ ID NOs: 9, 11 and 13 and
light chain CDR amino acid sequences as shown in SEQ ID NOs: 189,
21 and 23.
Another aspect of the invention is an isolated antibody
reactive with TLR3 comprising a V4 having the amino acid segquence
30 shown in SEQ ID NO: 6 and a V, having the amino acid sequence
shown in SEQ ID NO: 16.
Another agpect of the invention are isolated
polynucleotides encoding any of the antibodies or other protein
TLR3 antagonists of the invention or its complement. Certain

35 exemplary polynucleotides are disclosed herein, however, other
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Gy (SEQID NO 62); and a VH CDR3 am no acid sequence as shown in Formul a
(rrr)y: 20 vVal @Ay Vval Xaas Ile Thr Thr Phe Pro Tyr (111) wherein Xaas is
Met or Ile (SEQID NGO 63); and VL CDRs having the am no acid sequences
shown in SEQ ID NOs: 19, 21 and 23. 25 Exenplary species include an

anti body having a V,, amno acid sequence as shown in SEQ ID NO 33 and a
VH am no acid sequence conprising a V,,-CDRL of Fornmula (1) where Xaal is
Met and VL-CDR2 and V,,-CDR3 am no acid sequences as shown in SEQ I D Nos:
11 and 13, respectively (SEQ ID NO 45, exenplary nucleic acid shown in 30
SEQ ID NO 46). In this species, Xaa, is Met; Xaaz is Tyr; Xaa3 is Asn;
Xaa, is Phepolandclentddes wiich, @ilvep @;@e@pgqrey-aspe@ﬁ &5ei grylatde v bodi es

having a Vioamg.aen ﬁ%téréﬁ:%emea @%&h \Iﬁ_xgréggéﬁ%}memo ertod@Nfhd V. amno
acid sequence conprising VH CDR amno aci d sequences as 35

shown in SERHYHLECRERS °F rlB”‘?é?p@cfﬁ PBEIEOREEES AFHEEDRVERtimb el a (11)
where: 18 s wStIGnythé(MppesOﬂ%neaﬂdzeXaa&l s Phe (SEQ ID NGO 47, exenplary

nucl ei ¢ acid sequepce sho ED D 48 aa Tyr, Xaa3,is Al a and
Xaa4 i s Phe (SE%”]Ogﬁ%angn: h e af Q’e"‘\g"éﬁ &f cana(?flglb % uieéﬁé ﬁ%?ﬁh in SED ID

NGO 50); anchipries®y ithe THAR akaaB aicdd AsaguancesXaadwn sSinGBRQ (IBEQos D NO. 51,
exenpl ary puchgi g3 aci d sequence shown in SED ID NGO 52). Qther exenplary
speci es include an antibody having a VL amno acid sequence as shown in SEQ
ID NO 33 and a APothey REPach @f &l uidNeRtiWnpfia A§oVAECDR1 and VH CDR2 ani no

aci d sequensfsmaslddtiaboamMiolingEQ hht MGy &gamdchalm eespPeidingeine and a
ucl ef 8 aciR SRHe AAS HRIRTTTP SED™ PSS SlD) TOF b Runf™ BrhBr ary epeci es
i ncl ude anti bodidesthew iasgeonefothe timgehioddnows rep V;sobartdad\/H am no acid
sequence C%@iy‘ﬂﬁ&i&ﬁﬁde leﬁlcghix%gnl Qn@ﬁodyﬂ'xe%g? !:E%lil}pcomg’lg‘isﬁig t?i% 47 33 49

amino acid sequence shown in SEQ ID NO: 6. An exemplary

polynucleotide sequence is shown in SEQ ID NO: 5.

15 Another agpect of the invention is an isolated
polynucleotide encoding an antibody light chain comprising the
amino acid sequence ghown in SEQ ID NO: 16. An exemplary

polynucleotide sequence is shown in SEQ ID NO: 15.

Another aspect of the present invention is a human-adapted

20 mAb comprising a Vy amino acid sequence as shown in SEQ ID NO:
25, 27, 29 or 31 and a V, amino acid sequence as shown in SEQ ID
NO: 33, 35, 37 or 39. Isolated polynucleotides encoding the Vy
amino acid sequences shown in SEQ ID NO: 25, 27, 29 and 31 and
the Vv, amino acid sequences shown in SEQ ID NO: 33, 35, 37 and 39

25 are also an aspect of the invention. These human-adapted mAbs
comprise the Vy; CDR amino acid seguences shown in SEQ ID NOs: 9,
11 and 13 and the V, CDR amino acid sequences shown in SEQ ID
NOs: 19, 21 and 23. Exemplary nucleic acid sequences encoding
the Vy amino acid sequences of SEQ ID NO: 25, 27, 29 and 31 are

30 shown in SEQ ID NOs: 26, 28, 30 and 32, respectively. Exemplary
nucleic acid sequences encoding the Vv, amino acid sequences of
SEQ ID NO: 33, 35, 37 and 39 are shown in SEQ ID NOs: 34, 36, 38
and 40, respectively. One particular embodiment of a human-

adapted monoclonal antibody of the invention comprises a Vy amino

17



33 51 20 33 53 The invention further includes isolated antibodies wherein
the VH has the am no acid sequence shown in SEQ ID NO 45, 47, 49, 51 or

53 and the VL has the am no acid sequence shown in SEQ ID NO 33, 25 35, 37
or 39. Exenplary antibody antagoni sts nay be anti bodies of the 1gG 19D,

| gGA or IgMisotypes. Additionally, such antagonist antibodies can be
post-translationally nodified by processes such as glycosylation,

i sonerization, deglycosylation or non-naturally 30 occurring coval ent

nodi fication such as the addition of polyethylene glycol noieties

(pegyl ation) and lipidation. Such nodifications may occur in vivo or in

VL0, WFor SATELSiekhes, JALLDA 880 ofp P KRN 9D GARCDE-LON Lo o9 L0

pol yet hyl ene gl ycol mprove their phlar raco Tetic profiles.
35 Conj ugati55MHeREH aﬁes}&‘a’fl‘r ieds tIDb‘§0”t 8éhni ques knovvn to those 19 skilled
in the art. Conjugation of ther apeut| c anti bodies with PEG has been shown

t o enhance phar a interferin 0 See
Deckert et al. 'X?S?Qé@ %ﬁaélmen{: %Qgﬁﬁ%ﬁgﬁi’: %ﬁﬁglﬂlmlsh?n Jtsollf'&d Platel ets
1S: 409541&nt2bedy g viegfy VetCORL . ami@pt akih@edeence06s 1S]t@wn20@15‘0rawbb Yang et

al . Prote{m :Eng. 16: 761-770, 2003. Pharnmacokinetic properties of the
antlbodles of the invention could also be enhanced through Fc nodifications
by techniques known to those i T etls i & K& For exanple, 1g&4 10

i sotype heavy chains contain a Cys-Protyer-Cys (CPSC) motif in their hinge

regi ons cag@QLg j(a olrsn}fggoglhgépe(rﬁb% 3. %PI ntra- heavy chain disulfide

bonds, i.e., the s residues I'n SC notif may disul fide bond with
t he corlroespondl ng Cys residues in the ot her heavy chain (inter) or the two
Cys resi dues vwidbrenawinbSagld eeqfsE aBt sHowlByn dicgtthid darpbond wit h each ot her
(intra). It 1is believed that in vivo isonerase enzynes are capabl e of
converting inter-heavy chain bonds of Ig& nolecules to intra- heavy chain
bonds and vi@¢ b dan Fraldserise @orSchifupemiaz: Xaamfisl agyXaee3y9-Thg (2002)).
Accordingly, since the heavy:light 20 @hain (HL) pairs in those |IgX4

mol eCUlJt \Mlt rxl'elzuqt a% hea rccpra:%%[}.y, aggsisl Itlhoer Rllnga rﬁgéq,onisalth% ggt
coval ently assocr ated W t
Gly (SEQ ID NO: 62); and

a Vy CDR3 amino acid sequence as shown in Formula (III):

20 val Gly Val Xaa; Ile Thr Thr Phe Pro Tyr
(111)
wherein Xaas; is Met or Ile (SEQ ID NO: 63);
and V., CDRs having the amino acid sequences shown in SEQ ID NOs:
19, 21 and 23.

25 Exemplary species include an antibody having a Vv, amino acid
sequence as shown in SEQ ID NO: 33 and a Vy amino acid sequence
comprising a V.-CDR1 of Formula (I) where Xaa, is Met and V.,-CDR2
and V,-CDR3 amino acid sequences as shown in SEQ ID NOs: 11 and
13, regpectively (SEQ ID NO: 45, exemplary nucleic acid shown in

30 SEQ ID NO: 46). In this specles, Xaa; is Met; Xaa, is Tyr; Xaa;
is Asn; Xaa, is Phe; and Xaa; is Met.

Other exemplary species include antibodies having a V, amino
acid sequence as shown in SEQ ID NO: 33 and a Vy amino acid
sequence comprising Vy-CDR1 and Vy-CDR3 amino acid sequences as

35 shown in SEQ ID NOs: 9 and 13, respectively and a V4-CDR2 of

Formula (II) where:
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other, they may dissociate into HL nononers that then reassociate wth HL
nmononers derived fromother 1g&4 nol ecules formng bispecific, heterodineric
| g&4 nolecules. In a bispecific 1gG 25 antibody the two Fabs of the

anti body nol ecule differ in the epitopes that they bind. Substituting
Ser228 in the hinge region of 1g&4 with Pro results in "Igd-1like
behavior," i.e., the nolecules formstable disulfide bonds between heavy
chains and therefore, are not susceptible to HL exchange with other 1g& 30
nol ecul es. In one enbodi nent, the antibodies of the invention wll conprise
an g4 Fc domain with a S228P nutation. Further, sites can be renoved that

af fect bi ndifiy 10 o, ILLENI O3 OLhekaLhaY A Fel) AAkYAGe | eephatyin Lhe

ant i bodi es t he invention. For exa receptors I ved in ADCC
20 acti vi tyn%‘%zlﬁlﬁea‘?lgrrﬁ?@tianicﬁ BRI AR | dF]ésNodf 48he invention. For exanple,

mut ati on ofxd.@uﬂs’smylrew?a% i ahbeadd xge, negrN (GﬁQL'lgﬁiJOt 09,1 2%4u¥1aZ35A oOr
- Phe234/ Leu21§1§c Qct dh;sn%g regér?%()f%% &?415% Pg?flA/ 35A m nimzes FcR
t 0 e

binding and re quces i munogl obul'i'n to nediate
conpl ement TWpehdHE cisétaotb%P@Pt gnd¥da. ABCELY [(REQn® ¥fb ol menenplEhe

anti bodi es gfcilche ddiveBbin@mci JaﬂownCQﬁFE'EIDSQD% | gg¥. Fc domain with
P234A/ L235A mut ac;t ons. | n.anot her, nt of t, vention, the

i
anti bodi es wil | CEShpFITRIAR Isﬁﬂlﬁ 188 % i T g B8P2vPR9 A Vand L115A
mut at i ons, amidot heid-cedoenden ahashiowy theSEQNIMACack as'@qaememsrtmmlcﬁn SEQ I D
NGO 41. An Eé&ﬁiéﬁl:érabn@&'%ﬁlgcVQ@DQlSQW@nQ%RQ“&B%b”QcﬁEth%Ms 44 is shown

in SEQn]Ia(PNqé . fuII-Ien%_l heavy chain, the nutation
coor di es 4 S’?Z?IQ IBIEA 3 q.ééSKesPﬁ?'f Yt 2hYnaRRA Rt ed,
humani zed aFPekmaflfi (LI - wigener ddas 15 Eit i(BBQIVIDNBO e A, esxawplamy i hedygid r agnent s

are within ghe sc Rf shévf?:elh”é’ﬁ:ﬂtxb% ag,pre mnetibodies, fusion proteins
and chimeric proteins. The antagonists of the invention nmay bind TLR3 with

a Yd |ess than G SBRuS*eFBlaHO§Peips7inalnde antibgdiqy baying pne10fr 10-12 M
20 The affi vid y¥odiowingi VerntDV,cauim hiotd sefhéidce ecapimitiossich as hTLR3 can

be det e{%i n@dsgé gental |y using.a %Qsﬁbtggl e nmethod. Such nethods may

utiliz ExA i nstrunment SA or conpetitive binding
assays knovvn to ¥hose skilled in the ar#> Antagoni st nol ecul es binding a
gi ven TLR3 honolxsg with a 47
33 49
33 51
20 33 53

The invention further includes isolated antibodies wherein the Vy
has the amino acid sequence shown in SEQ ID NO: 45, 47, 49, 51 or
53 and the V, has the amino acid sequence shown in SEQ ID NO: 33,
25 35, 37 or 39.
Exemplary antibody antagonists may be antibodies of the
IgG, IgD, IgGA or IgM isotypes. Additionally, such antagonist
antibodies can be post-translationally modified by processes such
as glycosylation, isomerization, deglycosylation or non-naturally
30 occurring covalent modification such as the addition of
polyethylene glycol 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.

35 Conjugation can be carried out by techniques known to those
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25 desired affinity can be selected fromlibraries of variants or fragnments
by techni ques including antibody affinity maturati on and other
art-recogni zed techni ques suitable for non-antibody nolecul es. Another
enbodi nent of the invention is a vector conprising 30 at |east one

pol ynucl eoti de of the invention. Such vectors may be plasmd vectors, viral
vectors, transposon based vectors or any other vector suitable for

i ntroduction of the polynucleotides of the invention into a given organi sm
or genetic background by any neans. 21 Anot her enbodi nent of the invention
is a host cell conprising any of the pol ynucl eotides of the invention such
as a pol ymkilléed iige thecoti. ngCanipghypep b dehegepprtiisi aAgti3EQiE® WGh 9, SEQ I D
NG 11 and s3igQnl D dieh é‘iﬁwﬁngoaen?ﬁh)@%agﬂééé%n%ﬁ'ﬁ%dhﬂgl@ POl ypept i de
conprising SEQ ID NO 19 (% . Qther exenplary
host cel | s YGRpEFE@IavHdt FHOE €ot-i dgee é’ﬁe}é%ﬁtngtaalpol ﬁﬁ%ptq d&ageHpri si ng one
of SEQ I D N&&: 38543927, 2&,; ksightder 417, #.9ate'i]at§r15534amm ppboanucl eot i de
encodln% a on eptlde co r|S|ng 37_or, 39. Such host 10

cel ls may é’ﬁk F ot 1 CEEERe ltfac%%‘g(g;}P cgel\(#ol a"p‘ﬁ %%chee‘f -or archeal

cells. Exen&xfca:leyneﬂmgar;'@ct |761€'E10| szpey. be of marrmal ian, insect, avian or

other ani mal oriy % co%@ﬂl.@i'é ﬁg?ﬁéﬁqregoﬁ %Pecﬁ-ltliﬁoé%@ ggegjﬁmortal i zed cell

| i nes such as hybri domas or I nes suc (Ameri can Type
Culture 15 J@Ylepét‘?ﬂ GAUINREEY , bavienhanees tiyougbRFc BRI ficNSOnEERy opean

Col | ecti on tQafc esCuthdwl @8 €HRfARACEK11133 hﬁh‘!HeYarﬁNl t 96} I&kamble, 1E6ACC No.
851105 , &Q%’CC CRL-1646) and Ag653 (ATCC CRL E:F‘z% nurine cell |ines.
An exerpl ary® r'fleﬁi’c‘él‘iﬁ?dnﬁe‘?qntlallﬂe |C§’s[ﬁ’%sefﬁﬁyﬁc( CHE 194PR. Ot her

usef ul cel |tHeimesingeckegionshogmb2@ derfiovethd ranhéhiinese- KManshera-Ovary ( CHO)
cel I's such ;as ) or ot i Lof the

i nvention i s a metaﬁ:l'l diéf% ggﬁ%n%h Jgnt P%hyt?gac’{% \]/nggmaf% corrpr| si ng
cul turing &B¥§srolgid pay cﬁlsvhéldm@énﬂlwhamﬁ IcotvRamondgng H?‘efsamﬁllﬁ@dfs‘/ pr oduced
by the hOStn?@h@%dher%@éixfﬂhaﬁﬁ(hﬁ@é’% BRYcRe chbe &;E'—?@sfdﬂe%%ﬂrﬁh anti body

exenplified bel ow as corrprl sing heavy and light amno acid

sequences VR0 ACBEQTRD M- f6da RN 6vithe R (PR y(igtra) . 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 (Ralberse and Schuurman,
Immunology 105:9-19 (2002)). Accordingly, since the heavy:light

20 chain (HL) 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 HL monomers that then reassociate
with HL monomers derived from other IgG4 molecules forming
bigpecific, heterodimeric IgG4 molecules. In a bispecific IgG

25 antibody the two Fabs of the antibody molecule differ in the
epitopes that they bind. Substituting Ser228 in the hinge region
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 HL exchange with other IgG4

30 molecules. In one embodiment, the antibodies of the invention

will comprise an IgG4 Fc domain with a $228P mutation.

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 receptors involved in ADCC

20



a human- adapted or human- adapted CDR variant of mAb 1068 conprising heavy
chain am no acid sequences as shown in SEQ ID 30 NGs: 25, 27, 29, 31, 45,
47, 49, 51 or 53 and light chain amno acid sequences as shown in SEQ ID
NGs: 33, 35, 37 or 39. Another enbodinment of the invention is a hybridona
cell line that produces an antibody of the invention. 35 Methods of
Treatnent 22 The present invention provides nethods of prevention and
treatment for conditions where attenuation of TLR3 activity is desirable.
Conditions that can be treated or prevented with a TLR3 antagoni st include
those nedi ated by cytokines and those 5 that result wholly or partially from
activation IFITLRS BP PeirgRAV$hg™t Hrodghiree eFLe8B et FegRtivhe iFAYenti on

i ncl uﬁes a_em%h@,d n@ltaL'tr&ﬂ bifhi.d;i%s@{ﬁi-éﬁiﬂsérirprtfhd_llﬁiﬂgfénr%i&w&%difr E%ANTES

t oget her wt -6, -8 or -al pha conprising .contacting a

ant agoni st I‘ézgéﬁ}%?gisﬁnq%&eﬁ?y&eélﬁ?? b’d’dﬁﬁi ¢F6st ﬂ?&r%gﬁgfé Wth a cell that
expresses @2BhRALIGEepimimikes RCR bimpliswl fndiredtced ahendbbiliitytdie cheoducti on
of these cyit 0k - 0 i i reat an

ani mal %patlﬁtglﬁw%bgﬁglﬁn@#ggg%f té?‘%ls I % ﬁ%gité %ﬁ&e‘géﬁgﬁ%& g tg%&% ani mal s

i ncl ude marfiB&Cs stic RRaseHReRARRRt r SHe s ibeigs, of dthe AmdertBonayihlani mal s and
ot her ani Mdorplk 5SS S4EN FRSAbNAASwitIERb465.2888 mifthghondV t hout wi shing to
be bound by any particul ar t eorgl, it is believed that the therapeutic
benefit of TLR3 IAntAYSHESTRIRRIFTE 98 Hefe 1P HE abfls @ptipokigenviiit agoni st s
to inhibit ddmprsecraat tgey ot @snminn®imsater,y pehentitdnes: sndueatioksnes

i nvol v in.s .Lnf | t.or nditions. lf also is i that the
therapglg)ti %%eﬁ%f?%%é?%%% eaég%ig)ostaggévi ﬁquﬁgc%usém% %%te%'%baﬁ/ﬁgfy of such
ant agoni st s¢%.0 Am@Exeaptackhnbclyis péid sepvencendnceding BEQFBt WOt i4dsie repair.
For exanpl eshdie; reiiods . ife HAVENEH9M A RnUs§idhebty Haih! &aki NG Or
preventing inflammtory, conditions and pronotin ti ssue repalr (such as
wound or butHrahEn icﬁﬁré‘rtaé?test?%ﬁﬁ??pc Pgﬁfi‘]tur%?)i g?f’%'pati ent. Further, the
met hods of the i ntion al.so provide for cell. densities in vitro. Any TLR3
ant agoni st coul dﬂ% Y JEERR T FPRE atpﬁsgs rantrest 83t i%ﬁlta’ﬁ'&‘a\té‘r‘”é% ment  of

t he i nvént iantibady anoleselgs er anhibofy fragments are within the scope of
the invention as are mimetibodies, fusion proteins and chimeric

r

proteins.
The antagonists of the invention may bind TLR3 with a K,

less than or equal to about 1077, 10°%, 107°, 107*°, 10 or 107*? M.
20 The affinity of a given molecule for a TLR3 receptor, such as
hTLR3 can be determined experimentally using any suitable method.
Such methods may utilize Biacore or KinExA instrumentation, ELISA
or competitive binding assays known to those skilled in the art.
Antagonist molecules binding a given TLR3 homolog with a
25 desired affinity can be selected from libraries of variants or
fragments by techniques including antibody affinity maturation
and other art-recognized techniques suitable for non-antibody
molecules.
Another embodiment of the invention is a vector comprising
30 at least one polynucleotide of the invention. Such vectors may
be plasmid vectors, viral vectors, transposon based vectors or
any other vector suitable for introduction of the polynucleotides
of the invention into a given organism or genetic background by

any means.
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the isolated anti bodies disclosed herein are useful as a TLR3 antagonist in
the treatnment or prevention of inflammtory conditions or pronpting tissue
repair. In particular, an isolated antibody reactive with TLR3 having the
antigen binding 35 ability of a nonoclonal antibody conprising VH CDR am no
acid 23 sequences as shown SEQID NO 9, SEQID NGO 11 and SEQ ID NO 13
and VL CDR am no acid sequences as shown in SEQID NO 19, SEQID NGO 21
and SEQ ID NO 23 is useful. Oher useful antibodies conprise a VH having
an am no acid sequence as shown in SEQ ID 5 NGs: 25, 27, 29, 31, 45, 47, 49,
51 or 53 and a VL having an am no acid sequence as shown i n SEQ I D NGs: 33,

35, 37 or 39. ARDHITS SBPOH "GPy Rf TRRIIWSERGIhiLSt 2 SHATH EPEht to treat or
prevent a giow@Riéitg anPRifoENe C;Qﬂ@h{;é:%t@aéb e Ele@’idlrﬂvyéndﬂirﬁrsﬁbm% a In the

met hods of t vent i.on e TLR3 anta |st may nistered singly
or in combi® ngt"“%&eOtf“%e einchéré? aoﬁg g r?ﬁ’f“%% ﬁlng é’g%%%nhai 9’ onal

nol ecul es n¥BR Be N§t:haét aTLdRSEQrﬂIaQOmSI andtd eollms:lect it engbémavat h a
therapeuti cpdagpsgefden%mmg %%Qbafn NO:RPs [ @ gpwrms' gfaalﬂdngE?(%tl bi otics,

antivirals [Tatives er conp ounds that reduce cytokine |levels or
activity ar®:183 exé’ﬁbP%seXGF‘Pé%Péhhaa‘éllctelléﬁaﬂmn?ﬂ%%tﬂ @§1W1%F1&ﬁb¥df?er embodi nent

of the nmet hadedolg tar galjyeptbe d%gyﬁéunlgngné rfel aEdratpokys cardi £9 088, TLR3
activity is degl:reased by __inhibiti TLRS ne gi%)resm on. TLR3 gene
expr essi on tan*Be % nfi? bidted 37 é‘ﬁ‘g ?Té’&ﬁ%“ SO FB588 ¥ L @pr essi on of TLR3

20 bi ol ogi cprlyneptidet yotprisivhg HEQ TLR®:nedl ated3Bignabi ngiucBudst means
| ncl udeyg f Ofey éamy Be G806, LOACILL] %ackgsa%tiggelfseﬁpmg;gtew dr0 inactivate

genom ¢ DNAs % out ronot er er gene
mut agenesi s2 ?hbd3§)1 and Fyenelany 3hls%l“morétlc|q¢éé§|w |b6n°§ @agmalisinl enci ng RNAs

or anti -senﬁﬁ;eaé RNAS) - orT Re8Er SdeikhehrdiBitde aa&mémllah L86Rg8EZEe many ot her
means for reaS| ngeexnpresm on of active TLR3 an asgect of the

i nvention |"“se B HY morEatizfgt 6pil 6%@%@6‘??193%5‘3’?5??% Bry condition
conpri si ng mykToma Stedlli Nihe® shbieraapseptjocdhhyriebhenideyeuntmient of a TLR3

ant agonjst éoc’n% ? npeq& Wi, need t\;}bngg-{. Bffel4 aﬁs'fom?Eﬁ c];gel ? ent to treat or
prevent " t he AT &3 conlaa o]y € exanp suc | ammat ory
condi ti ons ¢q;1§gpggnsof Cell Cultures (ECACC), Sallsbury, Wlltshlre UK,
ECACC No. B85110503), PO (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
20 derived from Chinese Hamster Ovary (CHO) cells such as 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
25 cell. Such an antibody may be the TLR3 antagonist antibody
exemplified below as mAb 1068 comprising heavy and light amino
acid sequences as shown in SEQ ID NOs: 6 and 16, respectively or
a human-adapted or human-adapted CDR variant of mAb 1068
comprising heavy chain amino acid sequences as shown in SEQ ID
30 NOs: 25, 27, 29, 31, 45, 47, 49, 51 or 53 and light chain amino
acid sequences as shown in SEQ ID NOs: 33, 35, 37 or 39.
Another embodiment of the invention is a hybridoma cell

line that produces an antibody of the invention.

35 Methods of Treatment
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associ ated conditions. Sepsis is a system c response to infection, which
causes organ failure and death in severe cases. 35 Sepsis is nedically
defined as system c inflanmmatory response 24 syndrone (SIRS) resulting from
a viral, bacterial, fungal, or parasitic infection. dsRNA rel eased by

viral, bacterial, fungal, or parasitic infection and by necrotic cells can
contribute to the onset of sepsis. Sepsis-associated conditions may include
5 SIRS, septic shock or nmultiple organ dysfunction syndrome (MODS). Wile
not wi shing to be bound by an particular theory, it is believed that
treatment with TLR3 antagoni sts can provide a therapeutic benefit by

ext endi ng survi Tae priesest i imveatienpsovigidsf eetihngsf oD preepstionassdci at ed

i nf | ammat ory, coRdid 8RS R: Afbdy GHEA 2eLAGRY ok N4 %gg@tﬂtxv@mts (e.g., in

the lung) from spreadi rl% to a system c condition, potentiating innate
anti m cr obidEsizgrisvi t OB FieRNONIE rean R TAREPYi Bt PESHRRRGSR Yith ghen combi ned
with anti mgirebhdlagdgest SnchyddTictRAbad ZieQgatde bl 0GRokih8d |laRmBksyey State

contributing to the pathal ogy, or,any 15 conbi natjion of the foreging. Such
i nterventi o'%‘aﬁaﬁe%‘gtsg}f?mg ig%tpar bﬁ;}é’r Gl (o (s (RAROIL TV °€r%5‘t3rr8’ﬁt (e.g.,

treat ment ofignatierd yhoough nheaniRo_npmwlaeducuhieOm\m‘ntwn akicledée\eel s)
necessary tr&tﬁgguc{fﬁ 'ﬁ%i‘t‘iﬂ%yétig&%%@' Y ﬁ%ﬁ#%ao%fm@ig‘%b | nf | ammat ory

conditions IS Tanmat o I ' Seases. ein bowel di sease
may be Crdingeshedt sdskellol, ulledr ari NMPlcalphs somptigdagskintiagtinscnat he art

will recognizg eidigntdd |RBRBIOLY DRk d £R3BES, Ofi skNWMY QLreyNKNOWN
etiol og% that cause_inflamuation of the bowel. Further, TLR3 antagonists

will belusefid forelthERat EXPTRATESan FIFPeTRITPESh B 8f t & SRFRESRF nal
sequel ae aszocdhhigid vhé pbrobeetiain ¥e Wikt ¢ty okinedr ohn' s di sease such as

arthral gias and.grthibthe that. i nelude., anklosing spondyl it s, sacrol liitis
and psoriatic spondyloarthritrs. &1 er ex?’ral ntesti na sequeﬁae I'ncl ude
mucocut anemitipesitmionginsh tasany glasgidératiar.yt Examelasdes gurclit he 30

devel opnent, Q. paiifchad Hmna 408 U niRdl esbadnd , PYGSE! BBrs GARYr enosum
characterized by a deep severe ulceration of the skin;” opthlanologic

conpl i d&t i feTstreirads ¥l oher iapigal iqlpepes syAR aF &irfe, nephhlesdr8eases such

as nephrol i fikhasiwithbepatiehihg ajoy vei RGeSy SMGhpak iRLLARShe8EY £HOSI N

chol angi ti Sis %elieved that the therapeutic benefit of TLR3 antagonists will
be due to the ability of such antagonists to inhibit the
secretion of pro-inflammatory chemokines and cytokines involved

20 in some inflammatory conditions. It also is believed that the
therapeutic benefit of TLR3 antagonists will be due to the
ability of such antagonists to increase cell proliferation and
thus promote tissue repair.

For example, the methods of the invention are useful in

25 treating or preventing inflammatory conditions and promoting
tissue repair (such as wound or burn healing after traumatic
injury) in a patient. Further, the methods of the invention also
provide for cell densities in vitro.

Any TLR3 antagonist could be used in the methods of

30 prevention and treatment of the invention. As an example, any of
the isolated antibodies disclosed herein are useful as a TLR3
antagonist in the treatment or prevention of inflammatory
conditions or promoting tissue repair. In particular, an
isolated antibody reactive with TLR3 having the antigen binding

35 ability of a monoclonal antibody comprising V4 CDR amino acid
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35 chronic liver disease characterized by fibrosing inflammation 25
associated wth ulcerative colitis Crohn's di sease; and bone di seases

i ncl udi ng osteoporosis and osteopeni a which can occur as a conplication of
prol onged corticosteroid use. Also included are |IBDinduced pul nonary
dysfunction and respiratory disorders 5 including interstitial pneunonitis,
tracheal stenosis, bronchiolitis, bronchiolitis obliterans organi zing
pneunoni a, pul nonary vasculitis, sarcoidosis, chronic bronchitis, and
clinical conditions show ng pulnmonary infiltrates with eosinophilia. 10
Anot her exampl e of such inflanmmatory conditions is infection-associated
condi ti ons. s¢qHeBeed AT §8QWtiSEReEP d¥ndP 1 iSBASID Ry 1haEndd8EWiFDaNOorl3bact eri al

pneunoni a, Lag kY doRg 28 8%E 8 1a PRRMEBRIL A a5 CYiRIINC 14 1 MO Fh Swo DRONCHL k5. ai rway
exacerbations and acute respiratory distress syndrone (ARQ@%. uch
i nfection 1¥°addodthtER AWt 2HE HESTHnvoPiRernbireiyd entHIa®des ons such as a
pri malry v} ra:l;mpiﬁﬁﬁe](c}at ivgmmdgaaﬁaglﬁﬁd&i’ddbg&i&hbé-:‘aé Bheed ii@nsEQ Amot her

exanpl e ch_iLn taory ndjtiopns is _aninflammtory pul nonary

condi ti Oél’)l. se'rrﬁ%'ar%/%i l ggrﬁmggfyb’pg?m?&a?? @oﬁﬂ?t?n?;shal‘ﬁgguﬂ’e i nfection

i nduced pul amiter gcd seqneirdd @nsshownl inligEY THho¥e:a330G5at 82T ox BhH. viral ,

bacterial, fUngalonPArASL! g1l REAPLALOIGALLONSGe ALLEr agn. foguged pul monary
condi tions; poll'utant induced pul nonary Tonditrons Such as asbestosis,
silicosis, pYevwary:|diyensinfjaanateryasprdigtporcannbiecestdipyldassarinadonditi ons;

i mune dysr eguiat h@HodgesetineakhyertAENC &Ghe 20rAan bl aXgmL Ot Yndiubaonar y
conditions such as cystic fibrosis; hysji cal trauma i nduced pul nonary

and p
condi t i bhs, *IUCHSEETSRFLTIRE §F 17 (fCOPVRatERB S i AF aHR7&E0PRE CGABF ti ons al so
i ncl ude ast haksculenplesdnaddiiti onahinbl 8culEEPhhy d@r othelOTLR3 antayomicit 0Si s,
| ympangi ony Qﬂa%ﬁ'a?ox%%i&dl‘é@% {H 4" Ypey %gﬁt_eig %ER%ff‘ct ?x%t‘{ LS4 gSS
syndrome, chionic Tung di sease, bronchopufnonary dysplasia,
communi t y- a€4RA redepiraumsbenalingos dashbidtigaeanidivaralsyepeldagtdvesnssoci at ed

pneunoni a, $EPYtSer VddpbuRde WHRPI Aguck HJURIZE 110E 86140t RARG Hid uenza
i nfection, human netapneunovirus infection, respiratory syncitial virus

infectibn 35%mdedsplersyril RGO BPLIHIGE! i nfections. 26

In another embodiment of the methods of treating or
preventing inflammatory conditions, TLR3 activity is decreased by
inhibiting TLR3 gene expression. TLR3 gene expression can be
inhibited by any means that decreases expression of TLR3

20 biological activity to inhibit TLR3 mediated signaling. Such
means include, for example, gene inactivation through
recombination to inactivate genomic DNAs (e.g., gene knock-out,
promoter hijacking or other gene mutagenesis methods) and gene
transcript inactivation (e.g., silencing RNAs or anti-sense

25 RNAs). Those skilled in the art will recognize many other means
for decreasing expression of active TLR3.

Thus, an aspect of the invention is a method of treating or
preventing an inflammatory condition comprising administering a
therapeutically effective amount of a TLR3 antagonist to a

30 patient in need thereof for a time sufficient to treat or prevent
the inflammatory condition.

One example of such inflammatory conditions is sepsis-
associated conditions. Sepsis is a systemic response to
infection, which causes organ failure and death in severe cases.

35 Sepsis is medically defined as systemic inflammatory response
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Anot her exanple of such inflamuatory conditions is Type 2 diabetes,
obesity, dislipidem a and netabolic syndronme. TLR3 antagonists are useful
for the inhibition of inflamatory processes associated with obesity and
insulin resistance. 5 Inhibition of TLR3 signaling would inprove a patient's
lipid profile, nanely a decrease in total cholesterol |evels and increase
in HOl c/LDLc ratio. Inhibition of TLR3 signaling would also lead to an
increase in insulin secretion thus leading to an inprovenment in insulin
resistance. Current treatnents for Type 2 10 diabetes are associated with a
variety of deleterious side effects including hypoglycem a and wei ght gain.
Usi ng a TLR3yndramegdPiR}D) fresulthegt fuat pevitradf Hyqrer2alli dfoegel, o expected to
have fewer gj f.f.e g su ' i net i L] e. t her,
roatmont wihs Gomooed hat ok FBRalBOHAR, Eadiefhh Paunbel! L o
an i sol at ed QAnP3RSAY O nEREt 191y @Rt i oh ReRiig ceddquicre Famtrébiientodosi ng.

Addi tional | jthet fifselcNBf WeRBRE! S dePsld Risdo@i=akbl Cordi®ibhk@lay idQudel ay or
prevent evglgggmant of cardi ovas&ul&r di seases_ _associated with obesity and
type 2 dPfab i SERERC £8°55 At MBI bR PEERS Y RRGhdPE | BRATPRRi WPPFlon of TLR3
signal i ng cohlite noeadididingheo ivec bease by narcipaetl @tliargthesedl, siofisi nsul i n

either via I anc LS | cell r .af fecting the
lipid profi |bgh£%%tdp?;6%€%§“?ﬁg‘p‘?ﬁeQf‘{s‘?giﬁ‘ggférn%%'éﬁsgtrsi g?rgt‘ir?rélg? fduced by hi gh
lipid | evel $hemdnaustorkeneTiRdy gkt endingnsurvarel 28 mee i padhitsati on with

- other therapu@gedingl EXQl Yeh8: RASERONG liNEr£1bRGE QANCEEML tQbpb Ul 1 N treat ment
in type_2 diabetics and avoid unwanted side effects associated with insulin

treat ment. PIFYERE 2 pfaleAbElamehore sYerti -6 ardd HrY 1WeEecEfIhs are prone
t o devel opnmepteadingnsslld ByEseahist abed®i tabs, tyPporertiiabeifInndbe due to the

accunul ati o f lipidin liver or the inability of the |iver,.t.o respond to
Ul T st i M AoBRP ik Beb e b PR b Yedlerbifiad ASEHH Y Che
treat nent agéansconbahedivitbramfinteRPpiadi ggraltengorbypiaimARBgatieagonakt coul d
target both stRe.ditee i RAre2ht ABM iy E&SHSt BOGR 1Ly ! fuxsagg,ghl y conproni sed
patient 35 population. 27 other inflammtory conditions and neuropat hies,
which mdy Be"pinardarrf Shet Fengdnd by Stfle IRSERWRPIEPDt FRY PRvERESi6heRthcl ude

to permit additional treatment (e.g., treatment of underlying
infection or reduction of cytckine levels) necessary to ensure
patient survival.
Another example of such inflammatory conditions is

20 inflammatory bowel diseases. The inflammatory bowel disease may
be Crohn's disease or ulcerative colitis. Those skilled in the
art will recognize other inflammatory bowel diseases of known or
unknown etiology that cause inflammation of the bowel. Further,
TLR3 antagonists will be useful for the treatment and prevention

25 of extraintestinal sequelae associated with ulcerative colitis or
Crohn’s disease such as arthralgias and arthritis that include
ankylosing spondylitis, sacroiliitis and psoriatic
spondyloarthritis. Other extraintestinal sequelae include
mucocutaneous lesions such as oral ulcers, erythema nodosum (the

30 development of painful indurated ovoid nodules) and pyoderma
gangrenosum characterized by a deep severe ulceration of the
skin; opthlamologic complications such as episcleritis, iritis
and uveitis; renal diseases such as nephrolithiasis;
hepatobiliary diseases such as primary sclerosing cholangitis, a

35 chronic liver disease characterized by fibrosing inflammation
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mul tiple sclerosis, sclerosis |upus erythematous, and neurodegenerative and
central nervous system (CNS) disorders 5 including Al zheiner's disease,

Par ki nson' s di sease, Huntington's disease, bipolar disorder and Anyotrophic
Lateral Sclerosis (ALS), liver diseases including fibrosis, hepatitis C
virus (HCV) and hepatitis B virus (HBV), arthritis, rheumatoid arthritis,
psoriatic arthritis and juvenile rheumatoid arthritis (JRA), 10
osteoporosis, osteoarthritis, pancreatitis, fibrosis, encephalitis,
psoriasis, Gant cell arteritis, ankylosing spondolytis, autoimune
hepatitis, human i munodeficiency virus (HV), inflamuatory skin

condi ti ons, agscghsEdamith cleeativeabdritgiseSyolendodiseneedi adiabese ot her

aut oi nmune gl rs : i - i V AN spect of

t he pr esentﬂi%\%ﬁ%i%r?%nglg‘%%%g?%?m%ﬁérée%?’g%%%gﬂg?%ﬁaﬁegéﬁﬁgr ate of a
cel | conpri3idegriataas |ty prylmyedceonticysterotfeusel | AbSR idcgudedcont acti ng
the cell W 4R appllRdcedtRUAbhSly aloroReisnhed peddi ratothisisaspast of the 20
i nventi q__n>E thg fciel | can be fromtissue ,such as ePi theliumor colonic
tissue. Epi YA dBFFL Sy 2 bAGHRSERE Fr o3y e15°PR&HYal tissue such as,
for exanpl eprapabislditibeindnahidriadk oMpicbhald vwryamsidingemedurehiaim | ung

epi thelium xﬂ%oﬁéﬂﬂ%g%@i@ar arcBRaLdIE! T Wl AT L Ory %Rgd' tions may

af fect any %l.ssue suc as, tor exanple, cardiac tissSu€ and tissues of the
gast r oi nt estiimiral raepdlpiong| shoewjnonpwimopary rizifidreptegneititonal  devi ati ons
from nor mal eddigspier1ibkn sone instances, such inflamatory conditions may be
the result of genetic factors or infection. In other, situations, such

i nfl amtet ory cod@PERrHh X AER 30t peHdhdnFRTRECHY PRI PCi® nj uries such as,
for exanpl ejnflede ién-astboistefktdddidions .t henfedtivhldsdoedagsd zendidiyndi f f er ent

| nf| ammat ory, cond)t].0ns. and, the asseciated bat hol ogigs exhibited by the
different tiesdes 1nvorved FAROThar as?pec ort e Thvention rs a nethod of

treating a pi8&menimi cyeniq dsbedisg branphield, déavdy compertsitagnacmini stering
a 28 therapeuli Eééﬂi)éa%zt;ﬁf%]&bﬁ’fes%@?%ﬁro% farbsi3 9ok b @ patient in

need thereof for a'tine_sufficient treat the condition. Another aspect
of the thvefitsoshated goRITEES gFayprBves myligiple infections such as a

primary viral infection and a secondary bacterial infection.
Another example of such inflammatory conditions is an

inflammatory pulmonary condition. Exemplary inflammatory
pulmonary conditions include infection induced pulmonary

20 conditions including those associated with viral, bacterial,
fungal, parasite or prion infections; allergen induced pulmonary
conditions; pollutant induced pulmonary conditions such as
asbestosis, silicosis, or berylliosis; gastric aspiration induced
pulmonary conditions; immune dysregulation; genetically induced

25 inflammatory pulmonary conditions such as cystic fibrosis; and
physical trauma induced pulmonary conditions, such as ventilator
injury. These inflammatory conditions also include asthma,
emphysema, bronchitis, COPD, sarcoidosis, histiocytosis,
lympangiomyomatosis, acute lung injury, acute respiratory

30 distress syndrome, chronic lung disease, bronchopulmonary
dysplasia, community-acquired pneumonia, nosocomial pneumonia,
ventilator-associated pneumonia, sepgis, viral pneumonia,
influenza infection, parainfluenza infection, human
metapneumovirus infection, respiratory symcitial virus infection

35 and aspergillus or other fungal infections.

26



5 condition resulting fromcell death conprising admnistering a
therapeutically effective amount of a TLR3 antagonist to a patient in need
thereof for a time sufficient to prevent the condition. 10 Adm nistration /
Phar maceuti cal conpositions The node of adm nistration for therapeutic use
of the antagonists of the invention may be any suitable route that

delivers the agent to the host. The proteins, antibodies, antibody
fragnents and m neti bodi es and pharnmaceutical 15 conpositions of these
agents are particularly useful for parenteral admnistration, i.e.,

subcut aneously, intramuscularly, intradermally, intravenously, intranasally
or by inhal ati odnotirgoanslts off sudie infleanbiory reypdbeiqusepargeas

phar naceut'&%eeggm%buaﬁsdggﬂtah%ﬁg 228 rﬁétfa%sue/ Cya};{?mt ofyge

antagoni st as an active ingredient in a pharmaceut y accept abl e carrl er.
An aqueous ¥FSpersitonase WS i oY EbntiabibHdont Ak Btageatiost, preferably

buf f ered atpﬁﬂdz}éﬁééﬁ Q@IsB@-iatléH with @peditfiMhh@adisul OF xle@w@etﬂc@n is preferred.
The co SI{ ns for nteral .adm ni.stration will co g{conprlsea

sol utio iﬁ °naﬁf i SLIUT PR TP IR SN S of pft&SBt'r(tsal %er eof
di ssol ved pmfame,phamahy,wtdlecaédsp accephabiileaterdlr lepelef @anably an aqueous

carrien. A MUkely (Of pBAUACUS FALG CrRuIRY RE BERIONCd o 0 wetnd sal i ne,

0.3% gl yci ne and the ese sol utronsare eril e an enerally free
of particul ¥ head ép. aTHasaedse $o| th9wdas Webéo%ttélluﬂ leagdngytr@nvent i onal ,

vel | - known ingr@téddrtat h Othdu@ShA Nt 86ar{R-. J- qurfdeht N dd@Rdnt sT #8x CRAPROSI t i ONS
may cont ai n pharmaceutical |y acceptabl e auxiliary substances as required to

appr oxi Tt e FRFEEDI35Gi E%{To"c}&ﬁﬁ‘i} t"il('iﬁsa SEheRs %We%ﬁﬁeﬁé?‘t‘%gﬂgﬁd buf fering
agents, et ceffbkes ciordadingthypogBiceinbe 34 aéttgagogaﬁi of.rsirkge al pvENtion in such

phar rmceu“%rﬂ!agf?ggsl[:g"lfg%i e tzga eplt ?a_%/o}&' ed"[: d¥.ab es 1 ec}z'aa/o than about

0.5% wusualTy eas out as Smieh y wei ght and
will be sehavst éewvgn iSr#dq:|q%febasamdoﬁusfﬂaendd\Rﬂa@m@okmes;:@sqrpfebe etc.

accordi ng t A tcher paidehepbd wiPHe Qbmadilantsid &kE0D 1%%59811%%15@1651“5
phar maceut i cal corrp05| tion of the invention for intramuscular in ect| on

coul d be prtdradfeosushtas An1i9Alased antébod) PfeFRy IRERYLOPanPYE ween about
1 ngto abOtEquIQQ ififrequéht dosing.

Additionally, the improvements in lipid profile are likely
to delay or prevent development of cardiovascular diseases
associated with obesity and type 2 diabetes, such as

20 atherosclerosis. In addition, inhibition of TLR3 signaling could
lead to the increase in circulating levels of insulin either via
direct effects on pancreatic islet cells or by affecting the
lipid profile and protecting the islets from deterioration
induced by high 1lipid levels. Therefore, TLR3 inhibition alone

25 or in cowbination with other therapies is likely to postpone the
introduction of insulin treatment in type 2 diabetics and avoid
unwanted side effects associated with insulin treatment.

Further, patients with Hepatitis C and HIV infections are
prone to development of insulin resistance and type 2 diabetes

30 due to the accumulation of lipid in liver or the inability of the
liver to respond to insulin stimulation due to cirrhosis or
fibrosis resulting from the treatment agents. Inhibition of TLR3
signaling by a TLR3 antagonist could target both the infection
and insulin resistance in this highly compromised patient

35 population.
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about 50 ng to about 30 ng or nore preferably, about 5 ng to about 25 ngy,

of an antagonist of the invention. Simlarly, a 10 pharnaceuti cal
conposition of the invention for intravenous infusion could be nade up to
contain about 250 m of sterile Ringer's solution, and about 1 ng to about
30 ng and preferably 5 ng to about 25 ng of an antagoni st of the invention.
Actual nethods for preparing parenterally adm nistrable conpositions are 15
wel | known and are described in nore detail in, for exanple, "Rem ngton's
Phar maceuti cal Science"”, 15th ed., Mack Publishing Conpany, Easton, PA. The
ant agoni sts of the invention, when in a pharmaceutical preparation, can be
present in unit %4B%e FELARTAtIFY epptiopersared poirchetigsut Viekdh paef fecti ve

dose can bepdgteveiteador aadntya by thosReba FE khe i ihvkREi A tincfuglet erm ned
dose may, if necessa&%,ﬁ be repeated at appropriate tinme_intervals selected

as appropr i BHEiBIe S5 i%ei AT HOPERgPHE SRERERESpe?®bd. The ant agoni sts
of the i nvemiretegsmerbeiteyaphi tertedl frrvodd BlsaemgENanddisecaesd i tuted in a
suitable c i€L. Dl Se. .. LS techni que has bheen shown to, be

ef fecti \e/Se \;a\{‘{clﬁu%r%ég% 1|1‘%)1(r?1“z§1all% Si %’?}%51 opﬁﬁpf%%naﬁdgﬁosreg &1 néuﬁ(r%é‘lﬁ%?o& Pons and
art-known {$issphél ibiaclan ddrdrdec ondtAnygt FephicebhrimgdesSc=nosbe enpl oyed.

Ant agoni st sy , beiadmifieslseE ethdivadly £ 8EONIJUESNat:s30 ALQYT dRs) such

mol ecules to a cell. For a cell, in vitro antagonist adm nistration may be,
for exanpl eanhyeRygSLeneitiTHg (HEYa - canthyi Bl e dbawratiodR 2f&raktsgoni st. For a
cell, in viperiaticageshsitizdandijauveaiiorhematded dhreXadoga) py i ntravenous

i njecti of .the ant.agoni.st ipto . .an animal_or .tissye. Those 35 skilled in

t he artﬂ\)vi | T55°8RRGH Fe %Sfﬁ?é)ﬁrghe%ﬁésf cﬁanﬁﬁﬁ?'?ﬁts}f‘er?l#ﬁosﬁf)’ antagoni sts to a
cel | in vitemwrephalitigi vpsorSaehs nednst aledd arteciitie Ehsgkosindes for delivery
of an agent ;ipagi oSt LidinAhe HbIEHSSEInAROY rmiholles SIEREN 1 uaventi on

w Il now be described wmth reference t OW ng specific,
non- | i mi ti nfHXanpifdsmnasesyppkin crREHLORE ¢ AtHaFRP HNANFROEPHLR3 Ant agoni st
MAbs 10 AntarielbEes ashageingt didiseaplants plroeknsigaabbn@rehaough the
hTLR3 rﬁcep;inrrwawy%eirgggstggniscgger? ssgel | - based screening
Another aspect of the present invention is a method of
increasing the proliferation rate of a cell comprising decreasing
TLR3 activity in the cell by, e.g., contacting the cell with a
TLR3 antagonist. 1In one embodiment of this aspect of the
20 invention, the cell can be from tissue such as epithelium or
colonic tissue. Epithelial cells may originate from any
epithelial tissue such as, for example, gastrointestinal tract
epithelium, skin epithelium, lung epithelium, or bronchopulmonary
epithelium., Inflammatory conditions may affect any tissue such
25 as, for example, cardiac tissue and tissues of the
gastrointestinal tract resulting in structural and functional
deviations from normal tissue. In some instances, such
inflammatory conditions may be the result of genetic factors or
infection. In other situations, such inflammatory conditions may
30 be the result of traumatic injuries such as, for example, burns.
Those skilled in the art will recognize many different
inflammatory conditions and the associated pathologies exhibited
by the different tissues involved.

Another aspect of the invention is a method of treating a

35 condition resulting from cell death comprising administering a
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assays. A pool of hybridomas producing anti-hTLR3 mAbs was generated in
BALE/ C m ce using standard techni ques (Kohler et al., 1976). Mce were

i mmuni zed with hTLR3 by intradermal 15 injections of plasm d DNA encodi ng
am no acids 1-703 of hTLR3 (SEQ ID NO 3). Amino acids 1-703 correspond to
the predicted extracellular domain of hTLR3 (SEQ ID NO 4). Mce were
initially injected with 10 ug of plasm d DNA foll owed by a second 10 g DNA
injection two weeks later. A booster injection of 15 20 g of DNA was

adm ni stered to each nouse two weeks after the second 10 g plasm d DNA
injection. Three days prior to B cell fusion nmce were intravenously

i nj ect ed wi EferppegtfalATI T echitr @évauit ofhashirdt entagohésedtosal i ne (PBS; 10
MM phosphat £5+:k20 idMebaGnerRbl sd) o S ERBe iR IvYTHRELEA LRI CE Were then
25 harvested and B cell fusion was perfornmed using standard net hods (Kohler
et al., 19789"diyB?i domas were sel ected using medi um cont ai ni ng

hypoxant hi ne- ani sxephet i dxpeby Bfditne @REncidreeses mdthbd icH byefaitiagtd - TLR3

anti bodi es b nzynme-| i nked i.nmunosor ben assay. (ELI.SA), | ndividual
hybr i dorris %%/nodgﬁ&%rhgregﬁglbl-%fﬁm rﬁ&%g %?t\%e?%mpcﬁ%ﬁé% algff‘l%ﬁﬁetqilhéladiu?uti on.
Hybri domas prexcpentigradiyieffleRBientaagumi sif aYfIR3wenrgondenttid med by cel |

based screepj S tid .2 u _ ive ithelial cell
| i ne st abl yﬁ%e\}%gl?e%g?féggi 1£nﬂg(;'lr%'kl)'ﬁng?)oq" QA% )(%gfll?]smgﬁﬁ'&? gﬁ%%}%cﬁmi%) used for

t he gener at f¥Hi6E°%he 35 screening and control cell lines for these assays
were obtained 31 fromthe Anerican Type Culture Collection (Manassas, VA).
The Screening cell line was an A549 derived cell |ine named A549- hTLRS.

A549- hTLR3 Bdtilng sarat ishalpl phatrmacsftécéBdompbitaommmual i an  pl asm d expressi on
vect or encodi ng TELRedard admigGrycatiod fesitheamumtdgensse Tlietloontrol A549
derived cel L,Jjag; yas o@a&ﬁ% iél?éﬁl&oﬂ_e‘ﬁ?ay ARAPERICEM S r@ltiﬁ% $4gbl y transfected

with the manmalian plasm ression vector encodin neonyci n

resi stance geH&eaporhe agprisdostadihpstr afireRid@inel |antihedisfer e generated by

Li pof ect am ae{ibbdf | fEgmeREe Rind!l filnet ifad1esbatly ghlimadddtt ansf ection according
to the nuf acturer's i ?structi ons and stand%g__ net hOdidﬁér sel ection and

cl oni ng+> ASSIHPPRE P Hh QL ABRFS AT CefTS RREFECHFLYUrEE Y st andard

condi ti ons parddteranladmEssentat abn Midea, (MeMtaeotain dgtidfiseBSriid% VEM
non-essenti

?ﬁtradermally, intravenously, intranasally or by inhalation.

Antagonists of the invention may be prepared as

pharmaceutical cbmpositions containing an effective amount of the

20 antagonigt as an active ingredient in a pharmaceutically
acceptable carrier. An agueous suspension or solution containing
the antagonist, preferably buffered at physiological pH, in a
form ready for injection is preferred. The compositiona for
parenteral administration will commonly comprise a solution of

25 the antagonist of the invention or a cocktail thereof dissolved
in an pharmaceutically acceptable carrier, preferably an agueous
carrier. A variety of aqueous carriers may be employed, e.g.,
0.4% saline, 0.3% glycine and the like. These solutions are
sterile and generally free of particulate matter. These

30 solutions may be sterilized by conventional, well-known
sterilization techniques (e.g., filtration). The compositions
may contain pharmaceutically acceptable auxiliary substances as
required to approximate physiological conditions such as pH
adjusting and buffering agents, etc. The concentration of the

35 antagonist of the invention in such pharmaceutical formulation
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amno acids (G bco Invitrogen, Inc., Carlsbad, CA), 1 mM15 glutam ne, 1 nmM
sodi um pyruvate, 20 nM HEPES and 0.5 ng/ml (418. Cell based screening
assays using A549-hTLR3 cells identified one hTLR3 antagoni st mAb

desi gnated mAb 1068. The principle underlying these screening assays was
that poly(1:C stinulation of the hTLR3 receptor present in A549-hTLR3
cells 20 results in increased cellular cytokine production. Candidate hTLR3
ant agoni st mAbs identified via screening assays will inhibit poly(l:CQ

medi at ed signaling through the hTLR3 receptor in A549-hTLR3 cells and cause
decreased cytokine production relative to control A549-hTLR3 cells not

exposed to eﬁbsrargaﬂ %serl@enm_g (224 S8 é%aﬂeéﬁ&ftnsdspyuw&ﬂ%%n& A549- hTLR3
cells with a test

rior to addition of
pol y(1: O (ﬂﬁelre?ﬁarﬁhauas&%éaﬂ:ég Thpas 5 §éa%%’i/\é>y wedpht aud wild lveat er
cyt oki ne | exele:tied melmarely tl:ldﬂ’s@deijfﬂ.ﬂ:Bd avlemeer eisdmdastieed.eccont r ol

: A549- hTLR3 8 QIF]C!I%J. rtQD tt ag %llcgfanrt I{H(O: nq.|SR: é%ﬁlﬁaisgfec%e&[rl I's were not

i ncubat egl F%“;‘ um nex Corp.,
- Austin, TX) and IL 6 (i nter I n- 6 |nte and RANTES

- (Regul at ed I‘Jb*cﬂ‘i‘u%‘ﬂa?aﬂpwt%rwlldybq' TEepreek é@, ceidipr bs‘ﬁ-rrﬁbwyﬂSecr et ed)

- speci fic MBugiel OaRE, b Hthid: UBSE: asndi t£abegk bivot hg, 3D gmanuf act urer
to measure cel |l ul ar cytoklne production levels in 32 screenlng assays. The
ys

" hTLR3 bi ndi AGant a4biics oMb 22 08B WaBoTs BERTTIRSY' PYhCH W Heavy and
" light chai nabaid ebcm@ciod &equﬁag@ﬁsencﬂchhﬂg1:hhe1t1bﬁav3slambbﬂnygha chai ns of

mAb 1068,we i do essin usi ng
st andar Fﬁ lgdaggﬁﬁlgamggﬁ%ﬁé@%%avq allﬁvgndlﬂn §h]f: glrlha I'n nu%l eic acid and
am no aci d $efirdreesoudidebe gtasignup rtOFFglstalll abeht2 2éﬁdn18|§© semds: 6 and 16,

respectivel ginder 6ebd1dtiiBe, GRRPLLSULNY RPtR LB&&W@@V Cablal %rér%gau}g@t chain
nucl eic acid sequences encodlng reconbl nant 106 68) was 10

gener at ed uBPrP PR d " HetthddsantagRBi QthIFﬂ'EREGIA?ﬁoélgonzf‘g:tuaF‘nhl bi ti on of
IL-6, IL-8 adudaél\lﬁ*&s p@yéb@kir@paf&rﬂtdlﬂ&llyoIadmihi'dltlfaﬁlé_wa@pmr’dl\éﬁd L=l | s 15

IL6 1128 god BANIES speci fig, e%kagemoar%ssxtaﬂem, 257 LLireg, by i ncubat i ng

“Remlngton 8 Pharmaceutical Sc1ence" 15th ed., Mack Publishing
Company, Easton, PA.
The antagonists of the invention, when in a pharmaceutical
preparation, can be present in unit dose forms. The appropriate
20  therapeutically effective dose can be determined readily by those
of skill in the art. A determined dose may, if necessary, be
repeated at appropriate time intervals selected as appropriate by
a physician during the treatment period.
The antagonists of the invention can be lyophilized for
25 storage and reconstituted in a suitable 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.
Antagonists may be administered by any technique that
30 provides such molecules to a cell. For a cell, in vitro
antagonist administration may be, for example, by supplementing
the culture medium with the antagonist. For a cell, in vivo
antagonist administration may be, for example, by intravenous
injection of the antagonist into an animal or tissue. Those

35 sgkilled in the art will recognize other means for administering
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TLR3.7 mAb for 30 mn. at 37C prior to addition of 5 g/m poly(l;C

(Amer sham Bi osci ences Corp., Piscataway, NJ) as indicated in Fig. 3, Fig. 4
and Fig. 5. Cytokine levels in cell 20 culture supernatants were neasured 24
hrs later using Lumnex(r) instrunmentation (Lum nex Corp., Austin, TX) and
IL-6, IL-8 or RANTES specific mAb conjugated beads as appropriate.

Lum nex(r) assays for each cytokine were perforned as directed by the

manuf acturer. 25 The results indicate that the hTLR3 antagoni st nmAb 1068

i nhibits hTLR3-nedi at ed production of IL-6 (Fig. 3), IL-6 (Fig. 4) and
RANTES (Fig. 5) cytokines in human |ung epitheliumderived A549-hTLR3

cel | s. HoweAPERIORIBEShIR R3 8l VEtFRICPEnE? FAROTLIRECE mgaBi 838% ence, San

Di ego, CA) iGiclui®tthbsdidddes hdd:R3enBelirgt 86, an3858@ 6! 2 Godtndusedpr oduct i on
of IL-6 (Fi(%.& 3 adnd IL-8 (Fig. 4) to the sane extent as mAb 1068. Wth
respect to ﬁi‘f%%e BP%Huction (Fig. 5) in these human |ung-derived cells,
mAb 1068 i nhibited production while mAb TLR3. 7 increased production of
RANTES. These di.sti i . 68 a | [P e 35 inportant
as pr evisous mrEﬁéL%%%?g?r{?’%%&?frﬁ %g%g'c;@a%flagorﬁf%e?%e hTLR3
receptor (Mgt sheiodltving sapcifip) oedrerhimigingphyanRes: Commun. 24: 1364- 1369
(2002)). This previous work reported that the TLR3.7 mAb appeared to
inhibit poly(l:C induced |IFNbeta_production in human fibrobl ast derived
MRC-5 5 celIs (Matsumpto M at al.,ZE8™RdReln Bi ophys Res. Commun.

24:1364- 1369 (2002) )1dehtesi@iibhSohanei HERE| Antagdhist emabRat the 1068 hTLR3

ant agoni,st mAb i.nhi ki pr.aducti gn a C rroader. spectrum of cytokines
i Anngbqgﬁfga't%na 2IPhet WO ar%Téspo %loggem(ﬂng 1%&;1%18:%%%1 from each

than the TLR3.7 ese can [
on this badihe hTR3EXxanstor3whid REemirtfdgd vy tcell hibdsieti sereshiig P1- al pha and

I L-6 Cyt okifigay£T 0QUELLOR £l HyiEIJIREY fJi“dH@&rgf QRENERS Le)sl @l Cel l's  The
hTLR3 ant agoni St mAb 1068 | n%g bits hTLR3-nmedi ated 15 production of the

M P1- al pha 99°PH2tSs) 1BnRPLRY/ Comiqn gsing sEppdadcheechniqups i habyehutfan

broncho- epidhel igds)cel hice WMePd -ianphtzeanditd HoLRSPBCHht Ladtn@ki Ne assays were

perf or e by, Jnebal bpd, Ok IR Yon DIBAD SNENCLSPL hebblorogbl i th the

(SEQ ID NO: 3) Amino acids 1-703 correspond to the predicted
extracellular domain of hTLR3 (SEQ ID NO: 4). Mice were
initially injected with 10 ug of plasmid DNA followed by a second
10 pug DNA injection two weeks later. A booster injection of 15

20 ug of DNA was administered to each mouse two weeks after the
second 10 ug plasmid DNA injection. Three days prior to B cell
fusion mice were intravenously injected with 15 pug of hTLR3
protein in phosphate buffered saline (PBS; 10 mM phosphate, 150
mM NaCL, pH 7.4). Spleens from immunized mice were then

25 harvested and B cell fusion was performed using standard methods
(Kohler et al., 1976). Hybridomas were selected using medium
containing hypoxanthine-aminopterin-thymidine and screened
initially for anti-TLR3 antibodies by enzyme-linked immunosorbent
assay (ELISA). Individual hybridomas producing anti-hTLR3 mAbs

30 were cloned by limiting dilution.

Hybridomas producing anti-TLR3 antagonist mabs were
identified by cell based screening assays utilizing a human A549
derived lung epithelial cell line stably over-expressing hTLR3.
A549 cells {(ATCC CRL: CCL-185) used for the generation of the

35 screening and control cell lines for these assays were obtained
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pol ycl onal nmouse 1gG preparation for 30 mn. at 37C prior to 20 addition of
5 Ag/m poly(l:C (Amersham Bi osci ences Corp., Piscataway, NJ) as indicated
in Fig. 6 or Fig. 7. Cytokine |levels in cell culture supernatants were
measured 24 hrs later using Lum nex(r) instrunmentation (Lum nex Corp.,
Austin, TX) and M P1-al pha or I1L-6 specific mAb conjugated beads as
appropriate. 25 Lum nex(r) assays for each cytokine were perforned as
directed by the manufacturer. Primary human broncho-epithelial cells were

i solated from human tissue sanples and cultured using standard nethods. 30
Exanpl e 4 Knocking out TLR3 Activity Eases the Severity of Inflammtory
Bowel Di sea%@nsyh@twifﬁm Typy etultyrofCol hétEimma i Manasisane | VAJi. setise (| BD)

synptons  Was-dgehs£ased 1ihedy s?unnssﬁp%h% By %n'én@mms@w TLR3 35
st

receptor gene activi Di sease and ulcerative 34 colitis

can be nodetB&3in %ﬁﬁQnﬁ{'IsR:*t Ratlhave stapdt Beprgéeresh vith ¥ Fpenald@num ( DSS)
(It;|endr| cksqlsualﬁlméd éatpralsT:,orOvlaatl:d‘ﬂ Chediigy hfiems. add: a791e814yc12100|2) T?e syrrp'; ons
observed. i n_t hese ani nm dels.in ubst ant i oss. (Fig. 8
and epi thel T4*%5%¢& Pif cer afl%?{‘tr ﬁ&q’g é?ﬁ)’tv&srsc‘?ﬁqml %@?e P340t ons
observed i nA54|@atxeent $5%P trfeol BEl suehe agablly eransYectedl witks tde Crohn' s

di sease. L gk-out mce did
not | ose su sﬁ%?‘?ﬂﬂlbgtﬁbﬂ%qﬁegmh%ccg§ ﬁJO%%i&hL l%eﬂkyyelpl thelial cell
danage as aS¥E&5RECDWYEAP stoPat hdqhegﬁo"dqabéhaﬁ%?@ﬁﬁectﬁ@ Felhtlilpes twerBSS tr eat ed
wild type ngaRraté® sy Le;sdﬂet:eamﬂ@caimtrég@d ThE3, thonsddd)dcapn play a
Cruci al&c{)ol e in_inflama tﬁg}lﬁprocesses such as those involved in IBD. In

t hese € errrlf?éﬁffgcufoé‘nﬁfcéo % 58S CRPEEREE et e® S FFREF IR0 out i ce
(Al exopoul ogstamiiaadl .metNadisires, sdllt132-a438 c( M) ) ASKS-weRls eadhagoven 5%

(Wv) dext it %Qﬂé‘%rgoglﬂﬂgécpﬁﬁhﬁk ”sttagﬁ?gé 'cghg{‘t.glo‘@@t €5 WhiHgsuPpl ement ed

water ad |i um as | ndi cat ays to 1nduce acute
ul cerative Bgiential Media nfMEy) mtelenaa WEeEKEBS| 8% A serteaserbiatent group

had at | easinHohéfis (BEN& Qamvogea cqucl tl@axqfsgsa PR$, t1 &af meENt was
assessed. by 20 obserV|gﬁ changes in éo col on MEIght

stool TonsyStteReye rell o eQi’rHEjat%m Pﬁ%salt Qt’li‘u BYy. S48 such

Cell based screening assays using A549-hTLR3 cells
identified one hTLR3 antagonist mAb designated mAb 1068. The

principle underlying these gcreening assays was that poly(I:C)
stimulation of the hTLR3 receptor present in A549-hTLR3 cells

20 results in increased cellular cytokine production. Candidate
hTLR3 antagonist mAbs identified via screening assays will
inhibit poly(I:C) mediated signaling through the hTLR3 receptor
in AS549-hTLR3 cells and cause decreased cytokine production
relative to control A549-hTLR3 cells not exposed to mAbs.

25 Screening assays were performed by incubating A549-hTLR3
cells with a test mAb for 30 min. at 37°C prior to addition of 5
pg/ml poly(I:C) (Amersham Biosciences Corp., Piscataway, NJ); 24
hrs later cytokine levels in cell culture supernatants were
measured. Control AS549-hTLR3 cells were treated identically,

30 although these cells were not incubated with a test mab.
Luminex® multichannel analysis {(Luminex Corp., Austin, TX) and
IL-6 {(interleukin-6), IL-8 (interleukin-8), and RANTES (Regulated
Upon Activation, Normally T-Expressed, and presumably Secreted)
specific mAb conjugated beads were used as directed by the

35 manufacturer to measure cellular cytokine production levels in
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assessnents were conducted in accordance with Institutional Animal Care and
Use Commttee (I ACUC) guidelines. Data in Fig. 8 are shown as percent

wei ght change fromtreatnent days 1 to S. 25 Each synbol represents data
from one nouse. WI designates wild- type mce; KO designates TLR3 knockout
m ce. Horizontal bars indicate nmeans. Data shown is a conposite of three

i ndependent experinents. Control wld type and TLR3 knockout mce that did
not receive DSS (Fig. 8) showed simlar changes in weight (P=0.6, 30
t-test). WId type and TLR3 knockout mice that did receive DSS (Fig. 8)
showed significantly different changes in weight (P=0.003, t-test). Col ons
f or hi st op@chetwigigcassatital Jee ITHE? oindives tatadordst A 168 was day 5 of the
experi ment .; g6t HNSIVEY & RRbE .in 35 paraffin, sectioned and stained with
hemat oxyl i n and_eosi n usin 35 standard net hods. Representative col on
sections from wiPdY #p8 1ifREechaidePyrifg cDRS b RARTIES RERUERE thcerati on and
dense inf Immtmriyligﬁd |chéﬁi£f$falﬁAbl\l&bks E&Ierk ¥Pdnedn dr &0 Rhet hili BohDSs.
Represent ative calon sections from TLR3 kn ut mce receiving 5

unsuppl Emsnetx BH°Wat ar athoggrr%srlp o‘f‘%ad{?aﬁﬁd"e%iggg% og%/‘esw I(igﬁé/trt?%vi’hat
observed i rhaoh sl dighti IcHaty peche e acéd eindi Aginaias Up pdegrentesd avat er .

Repr esent atgnygy col emasfrlomtﬁénhn@ﬁﬁatm%gn BCad£G8! VidGPOR d10¢! uged some
dense cell infilfrates, but otherw se exhibited intact nucosal epithelium
and m ni nmalCelbskingf CAPHIEBRStPES| Fe heavy Fpde it héslgickaln duicaethdi cat es
that TLR3 defacCépentés @nkBEfiy rBgoriB3Rafe\dbopesk |(@s6sHpiwhbel i al ul ceration
than w_l d-type mce receivin SS nglgreveal that TLR3 activity can play a
Cruci allorol% F’ﬁ‘{gie%f PEHILESPY o@%@éo © such as those involved in IBD. 15
Exanpl e 5 hTLR3 Antagoni st Treatnent Stops inflanmuatory Bowel D sease
Associ ated Weight Loss hTLR3 antagogy gg ikrgatment decreases the severity of

20 inflammatory bowel disease (IBD) ted weight loss in a nurine
nmodel of | BDBEERY Andragomigt dnbibitionAf fhAf, Thedians)RANTES ByhokinR3

ant agoni st may att enuatpogyddilatn 3%8es i mhedpavitlal &i1gsuch as ul cerative

colitis _and Crohn's di Sease, rtionally, ]
15 IL-6, IL-8 and RANTES specifitc cytokine assays were

performed by incubating AS549-hTLR3 cells with the 1068 mAb or
TLR3.7 mAb for 30 min. at 37°C prior to addition of 5 pg/ml

poly (I:C) (Amersham Biosciences Corp., Piscataway, NJ) as
indicated in Fig. 3, Fig. 4 and Fig. 5. Cytokine levels in cell

20 culture supernatants were measured 24 hrs later using Luminex®
instrumentation (Luminex Corp., Austin, TX) and IL-6, IL-8 or
RANTES specific mAb conjugated beads as appropriate. Luminex®
assays for each cytokine were performed as directed by the
manufacturer.

25 The results indicate that the hTLR3 antagonist mAb 1068
inhibits hTLR3-mediated production of IL-6 (Fig. 3), IL-8 (Fig.
4) and RANTES (Fig. 5) cytokines in human lung epithelium derived
A549-hTLR3 cells. However, the hTLR3 specific murine mwmAb TLR3.7
(eBioscience, San Diego, CA) did not inhibit hTLR3 mediated,

30 poly(I:C) induced production of IL-6 (Fig. 3) and IL-8 (Fig. 4)
to the same extent as mAb 1068. With respect to RANTES
production (Fig. 5) in these human lung-derived cells, mAb 1068
inhibited production while mdb TLR3.7 increased production of
RANTES. These distinctions between the 1068 and TLR3.7 mAbs are

35 important as previous work suggested the TLR3.7 mAb might
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this result further indicates that TLR3 signaling can play an 25 inportant
role in inflammtory conditions such as IBD. In these experinents, fenale
wild-type C57BL/6 mice were each given 5% (wv) dextran sul fate sodi um
(DSS) in the drinking water or unsupplenmented water ad |ibitum as indicated
in Fig. 9 for 5 days to induce acute ulcerative colitis. 0.2 ng of mAb 30
1068 in PBS carrier, 0.2 ng of a non-specific nouse 1gG polyclonal antibody
preparation in PBS carrier, or PBS carrier alone were adm nistered by
intraperitoneal injection to mce each day for the first 4 days of DSS
treatment as indicated in Fig. 9. Each injection conprised 0.9 m of mAb or
non- speci f i entapend%e fheplfLR3i vacéntoPBBIagsuficd M. of HBS Biwahesmr al one. Al |
mice were 36,6; né@tﬁ\@sek%o%ﬂq 2ng. £aGh, 1 14££ L0 OF A gseemxeeg @& least 5

- mce. Develop of coliti's after treatment was assesse observi ng

- changes in BeRRFERE| Gt ERe FLR3)7 w5 enp%éeghtfo ighdbit P@éhéié%)ency, rect al

bl eedi ng anﬂn&meanxmnwa@mﬁdeeai&pllﬁgyumaﬁl hb‘icoma&t AT EHSIBRESS Wer e

conduct eg glc rdance Wi h bl i shed ani care and use gui del i nes.

~Data in Fig°© © nt BReTYHt eh 8 FeomEoM ¥t nent days 1 to
4. Each synbmilmpxwenusozjat a 'f'hie)mesﬂ.'ets hevs eslebioly Zodi edtdahst ithedi cat e

medi an val u IS, .. e d eriments.

There was ngésas:%g%ﬁ% ?aglg%]o%'%ft fren%k,enlglgg?%%mégoﬁcgl\ég ééeqbgﬁ%eg)n ﬁlg%lg recei vi ng

DSS and mAbsReBSumnef wytekinest th@téﬂih?e'&hfﬁMDS@ (apdotr@& tiegm'tyo whbst ; Fi g.

9). Veight ehangeal st ifyGesHRC ekdh NGcPSH: #Rds R 14068 was signifi cantly

di fferené fromthe weight change observed in 15 mice receiving DSS and

non- spe{: fic 1gGin PBS or PBS alone (P<0.01 for both; Dunn's test; Fig.

9). Exanple 6 Decreased Severity of @_fnﬂg___ Colitis in TLR3 Knockout Mce or

20 hTLR3 Anta : \

C57BL/ 6 mi ce amd

(Al exopoul ou et st udi es.

Mce were gi Ve“r ‘h@h@é a%a&é}{l%% %'1%88 Ofnh%%i&é/\'tdrrm&)méé‘ié%@“ sul fate 25
sodium (DSS) in the drinking water (Ckayasu et_al., Gastroenterol ogy

98: 694- ¥82 PIYHIFFon ESTRRIEP AP VEH ad) and IL-6 (Fig. 7) cytokines
in primary human broncho-epithelial cells. MIPl-alpha and IL-6

specific cytokine assays were performed by incubating primary
human broncho-epithelial cells with the 1068 mAb or a nonspecific
polyclonal mouse IgG@ preparation for 30 min. at 37°C prior to
20 addition of 5 ug/ml poly(I:C) (Amersham Biosciences Corp.,
Piscataway, NJ) as indicated in Fig. 6 or Fig. 7. Cytokine
levels in cell culture supernatants were measured 24 hrs later
using Luminex® instrumentation (Luminex Corp., Bustin, TX) and
MIPl-alpha or IL-6 specific mAb conjugated beads as appropriate.
25 Luminex® assays for each cytokine were performed as directed by
the manufacturer. Primary human broncho-epithelial cells were
isolated from human tissue samples and cultured using standard

methods.

30 Example 4
Knocking out TLR3 Activity Eases the Severity of Inflammatory

Bowel Disease Symptoms

The severity of inflammatory bowel disease (IBD) symptoms
was decreased in a murine model of IBD by knocking-out TLR3

35 receptor gene activity (Fig. 8). Crohn's Disease and ulcerative
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libitumfor 5 days to induce ulcerative colitis and then plain drinking

wat er was given for 9 days. A second 5-day cycle of 29SS was begun on Day
14, which was followed by a 9-day rest. A 30 third cycle of 2%SS, this tine
for 7 days, was begun on Day 28. Mce were sacrificed at two different tine
points: either after the second rest period on Day 25 of the study, or
after the third DSS cycle on Day 37 of the study. Each treatnent group
consisted of at least 8 mice. Devel opnent of colitis was assessed by 35
observing changes in body wei ght throughout the study, as well as 37 other
eval uati ng ot her paraneters upon sacrifice including colon I|ength, colon
wei ght, st ouilicdmsiat dacyqdeledtial ablimeldi nhat dade bdeshedi &txgpan hol ogy after

DS 1 eat MeRueakl sl anehh ARy (W A5eRas 8T Die:al | NdGRENARILLYSE oI NATY | S

pat hol ogi st blinded to the stud esi gn Longltudlnal sections of the colon
wer e scor ed®?§or 18: Pafél %ﬁozéhanﬁéﬁs syrRYayg; eFerEpt telchase @@irahecr osi s,
epi thel i al mddéarsaimarmdanghb&ltaﬂgiulngelgm ypts | @98, Qr)ﬁﬂaaéplftﬁleh.lal

lif t | at t
G anul a3 or T s SUEPTAF Phe. FO°SCIIBEEE MeUBICBEEI SYRE i REBr YA o
infiltrate paidestbmicbsaBD sedenes uScerasveetd igivenr Cebhrct dhgeddse ext ensi on
of the 'es'ﬂ{'%mé Ak OYSse100 £ NG yﬁ%s,s‘t%g&%edlrrlr,ﬁ} l]glocfcoﬁ.@é mie ‘ﬁ'ffl d,

mul tifocal ; erate, frequentl oun imted areas; severe,
frequently W@uﬁes? rﬁmﬁ?n@ﬁéagekﬁhtt hEig. §5urndsdprelaped; mbldeyery 15 severe,

ext ends to éﬁr&elm (@D SaRbgb s ta's§§é’é%d5 Ngrﬂltstts:igsatlhoﬁ%éiéa;ﬁt laﬁ@iys@ﬁ?)' éses
nstitute, a

were pey using Student's_t tests

ot oy T PSP DR oReERe Srfs FPES af THEPC FRPL e dnates

di sease |ncﬂudETme1ghgnhns@ caprdagng ecrakibl aedei in tihElstneabry and ulceration
of the epl LOeldeBle 2%V chilsd NGERON 1uThMS, the Synptome induced in

dextran ate so reated mce partia y mmc the synptons seen in
patients WI t h ulTetchess @xperinenss orfemade vid ddigren S8 73 Hdn i fe lexoRLRet  al .

Gin. Mecr olm&ik-oﬁiewmcé&il%x% odl%QOai)al Faghr. el @wf?abnmst(b@dsmqf DSS
i nduces_ body wei | oss in his nodel, in both wld type. and TLR3 KO

nice. HowevEFze ?g?é?; FHEm MV Y(’péiFF‘Eﬁ%d’u%f'ﬁﬁ PPALR | 98F5§§’ VB ght 1 oss than
did wild tapekihgevatEkR3r Iﬁ@sﬁppnemahsed sheve hdlecraseds dirgraaeedaverity as

assessed byF%‘.oﬁsfor%s g}?ss to in Lllcoemagut!_enfu Ce t1v8nco q(i!ig?rr%qgl[:mice
were 6-8 weeks old and each treatment group had at least 5 mice.
Development of colitis after DSS treatment was assessed by

20 observing changes in body weight (Fig. 8), colon weight, stool
consistency, rectal bleeding, and colon histopathology. All such
assessments were conducted in accordance with Institutional
Animal Care and Use Committee (IACUC) guidelines. Data in Fig. 8
are shown as percent weight change from treatment days 1 to 5.

25 Each symbol represents data from one mouse. WT designates wild-
type mice; KO designates TLR3 knockout mice. Horizontal bars
indicate means. Data shown is a composite of three independent
experiments. Control wild type and TLR3 knockout mice that did
not receive DSS (Fig. 8) showed similar changes in weight (P=0.6,

30 t-test). Wild type and TLR3 knockout mice that did receive DSS
(Fig. 8) showed significantly different changes in weight
(P=0.003, t-test).

Colons for histopathological analyses were harvested from
animals at day 5 of the experiment. Colons were embedded in

35 paraffin, sectioned and stained with hematoxylin and eosin using
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colon shortening in TLR3 KO m ce was significantly less than that 30
observed in WI m ce and TLR3 KO m ce showed a nuch | ower frequency of

rectal bl eeding. H stopathol ogi cal assessnments of col onic nucosal damage
were consistent with these gross neasures. Median scores for single cel
necrosis, epithelial ulceration, epithelial sloughing, cryptal dropout and
crypt abcesses were 35 |ower for TLR3 KO mice than WI m ce. These data taken
toget her 38 show that absence of TLR3 signaling confers partial protection
fromdi sease in a nouse nodel of chronic colitis, and suggest that TLR3
signaling is likely to exacerbate di sease severity in human IBD. 5 To
further demSAsdatst BeENQI- e RenreveRRrtine didenseectionsl Bramoni 1FYRE7BL/ 6 i ce

were treat gdcwi ﬁe!beamz@@@s%xrﬁ@&ted TuB3s41\R1 L0681 of &UPHeBbe DSS- exposed i ce
recei ved 0. 2 anti - R§ 1068 |ther6§Poph Iact caII (starting with
the first ?‘W&Pﬁy FLETGES BhefPapet i d 8PS 17§ hlﬂsist he second
10 DSS cycIRepr iskmtat Frey.colan . seCondrs0 Fran crps JaiodBSSt aexipes edeativieg r ecei ved
ei ther BBS r ive control
b, AnoaddrEronareabal vates xile 2 orblo Pl R0 hRACG GinlfRkE 0 PR
35 repr eservbat mdsermed pai nP%or@f OéerJlld TYIRS mane agpesi ¥ingmb dosi ng. 15 Each

cycle of D%shﬁ&%%h@&i %geéol ha@&\f‘&etaxame%m&%s%rw ikl K QRE Of
DSS- exposed ;mice (Fig. 36). Eac ynbol in Fig. 36 _ represents the nean of

at | east e"jAt FRCAVIRG PSP b‘%ﬁ@dF‘épﬁoé@eﬁ‘insesF%W&mlH"e‘ﬁt&Fr R DSS was

gi ven fromcdayswidet exdibitédt inth8t mndsaB etpatﬁélldnbwaeﬁmlgabumstéEat ed with
the anti-T mAb sh d reduce 0 e of weight
recoveﬁly ﬁé‘?t tcﬁé%fl%\g% hls Pga&o\'%% ad’ da? r(l)lcjase r%lielgg lf:rlﬁ\%\nth PBS or

t he cont r olknapkoytFngce gﬁpelvmggﬁssIdﬁsfslemdeﬁemeep?mueﬁss gmetlms al so
greatly requegd,ify-tHse Akk- Je!c%@vm%bbkéeéﬁde%%&UQﬁat (F1ir8- a an net
body wei ght | oss fromthe_begi nning the 25 study (Day 0) to t e end of
the study (BRyPWHZ) aV\%’éucrlé&gFﬂ’%f 2B%r}fr3ram‘ﬂ)§8’r¥xb’€%c€ﬁsﬁi’ce9u€ﬁais e8¢ ved eit her
PBS or contimeblvedbin fsmeat nent with anti-TLR3 mAb significantly reduced

wei ght .l.ose to roughly 10% (Fig. 39). In Fig. 39, data is shown as %hange
in (}3;’ wei ght fromthe start of the study (Day 0) to the end of the 30
study (Day 37) so that positive nunBeamplghfow net gain and

hTLR3 Antagonist Treatment Stops Inflammatory Bowel Disease

Associlated Weight Loss

hTLR3 antagonist treatment decreases the severity of
20 inflammatory bowel disease (IBD) associated weight loss in a
murine model of IBD (Fig. 9). The data reveal that treatment
with a TLR3 antagonist may attenuate symptoms associated with IBD
such as ulcerative colitis and Crohn's disease. Additionally,
this result further indicates that TLR3 signaling can play an
25 important role in inflammatory conditions such as IBD.

In these experiments, female wild-type C57BL/6 mice were
each given 5% (w/v) dextran sulfate sodium (DSS) in the drinking
water or unsupplemented water ad libitum as indicated in Fig. 9
for 5 days to induce acute ulcerative colitis. 0.2 mg of maAb

30 1068 in PBS carrier, 0.2 mg of a non-specific mouse IgG
polyclonal antibody preparation in PBS carrier, or PBS carrier
alone were administered by intraperitoneal injection to mice each
day for the first 4 days of DSS treatment as indicated in Fig. 9.
Each injection comprised 0.9 ml of mAb or non-specific IgG

35 preparation in PBS or 0.9 ml of PBS carrier alone. All mice were
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negati ve nunbers show net |oss. %Body weight loss in anti-TLR3 nmAb treated
groups were significantly less than in groups treated wth vehicle control
(PBS) or non-specific 1gG (prophylactic anti-TLR3 treatnent (anti-TLR3 P)
vs. PBS, P=0.006; anti-TLR3 P 35 vs. non-specific 1gG P=0.006); therapeutic
anti-TLR3 (anti-TLR3 39 Th) vs. PBS, P=0.001; anti-TLR3 Th vs. non-specific
lgG P=0.009). Each synbol represents one nouse; horizontal bars represent
means. Anti-TLR3 mAb treatnent al so reduced the extent of colon 5
shortening. Colon lengths in groups of mce treated with anti- TLR3 mAb

ei ther prophylactically or therapeutically were significantly greater than
those of gréodpyesjisvehd oK erch dreatmamnts groupAlolEigedldy lepants MEER3 P vs.
PBS, P=0. 0Qfve@nent L&B colPi Vs a@@@rmct{'é&mkﬂg’:wap Qs8dsse@nty - TLR3 Th vs.
PBS, P=0.03; 10 anti-TLR3 Th vs. nonp-specific lg P=0.04). Furthernore,

col oni ¢ muEPSEFV RSP IREs 18 sl Feightl yFiksg) sfé’\}QPew‘?WhttheS@"’ up

t her apeut i cainkystenegal etkatal hbrsddind L4R3 edion conpraihedtbits thd@ognt KDL  gr oups
gi ven PBS of, no e cont r ol as assessed b I st.opat hol ogi cal
changes§(| ncl ngl ng %L B PRET G é’lndgn?% ﬁ%carcézs?lrsanccery %rag%o%}fe% epi t hel i al
ul ceration anamdlsdaqggmmglsecglylpielhm and cryptal cel I proliferation) and
chroni ¢ reparat ipyg, Wé%?@até‘gkg%% £h3Rgesnd Lagkidicinggrayl ati on tissue

formation in the lamna propria, granuldtion tisSue In The subnucosa,
submucosal SHERFBTRFRABYS Ic&Pl 41 nERFR rEob FeRras it bR AiroBdeia; Fig. 41a).

Dat a shown mdusgrapﬂamwwa&sms iadBateOhedildn DhBic@pat bd-0ghe@l isCQres, suns
for for hronlc chan es far each %ﬁ’ up of mce that
i

Chan% Site two d e e e er
recel ve ah otd Ffereﬁilf1 RESERENTO Y CTPEE &N cl e-treated; 3,
pr ophyl act |s;gamf4GaﬁLR@1ﬁﬁQben¢le mheami&ubhm%nbewﬁ_emmh@éo ;reBeivigy 25 specific

control Mg 10 B! £48S 108 48 thaht-RaNRla RS RaChe.Or@PNpEAGI0se the

means and st andard devi ati ons of scores for each treatnent roup
Statisticalisptsi Gid-f Ptantiedphy shapgesn BeeavdereHregpESara@d éé’é?\t ed as
circles wi twasiTs D cavar apffér@npafﬁdncuharwelgm ichkh&8 sderteé@akmnent reduced

epithelial 30 ulcerati and.prevented.the formatjo anul ation tissue
in thé subMTSor ARG %%s ﬁn%rngﬁr is%ecégﬁf)rIeg& f%%soﬁrg%o%ag ecific mhb
(Fi g. 41Db) . (Fat a1 svewpctiln Quapts teepr sgnto)hi st opat hol ogi cal

Example 6
Decreased Severity of Chronic Colitis in TLR3 Knockout Mice or

20 hTLR3 Antagonist Treated Mice

Six to eight-week old female wild-type C57BL/6 mice and

TLR3 knockout (KO) mice on a C57BL/6 background (Alexopoulou et
al., Nature 413:732-738, (2001)) were used in all studies. Mice
were given a total of three cycles of 2% (wt/vol) dextran sulfate

25 sodium (DSS) in the drinking water (Okayasu et al.,
Gastroenterology 98:694-702 {1990)). DSS water was given ad
libitum for 5 days to induce ulcerative colitis and then plain
drinking water was given for 9 days. A second 5-day cycle of
2%DSS was begun on Day 14, which was followed by a 9-day rest. A

30 third cycle of 2%DSS, this time for 7 days, was begun on Day 28.
Mice were sacrificed at two different time points: either after
the second rest period on Day 25 of the study, or after the third
DSS cycle on Day 37 of the study. Each treatment group consisted
of at least 8 mice. Development of colitis was assessed by

35 observing changes in body weight throughout the study, as well as
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scores for each group of mce that received DSS and different treatnents
(Goups: 1, PBS vehicle-treated; 3, prophylactic anti 35 TLR3 mAb; 4,

t herapeutic anti-TLR3 mAb; 5, non-specific control 40 mAb). The circles on
the right panel of each graph enclose the neans and standard devi ati ons of
scores for each treatnent group. Statistically significant differences

bet ween groups are represented as circles wwth mninmal overlap. 5 To
determ ne potential immune correlates of anti-TLR3- conferred protection,

i mmune cell popul ations and system c cytokine |evels were examned. It was
observed that DSS exposure was associated with increases in the nunbers of
activat ed Toehdr §ValuyRting aHPEcrrrandtens eneerdacriyigsh inotedingFeelond2)

consi stent i&hgtht hedudal hehad, r 8R! SofleBBsty atrkBeail viebdidd)vVehyenent in
this chronic colitis npdel. Flow cytonetry was used to neasure the

frequenci esCOYORCRERTPF L PEEST DPRE- 48318 -and nesenteric | ynph nodes,

representi ng systigfbpativdogegiadnatseksea! by aat ivddpeffent @2petidavgl y. Chronic

colitis s sqci at.ed. w increased. 15 frequencies af tivated CD4+

(hel per)” T %%%ogolqlnﬁt %élgéoﬁ%eéﬁ Fih Y‘r%%giﬁf &t c ?%%uﬁéa%alg,sescgb%néssti ng an

overal | inceedde coldrelpes scored|floragtpanali oh.chBegeedsetiudingquenci es of

activated LBk eflife®i JodzBhis, 181108 15P! SRR NBI& %QEOWQ%PV I ncreased
I ynp

I

frequencies of activated CD8+ T cells in '?he mesenteric nodes,
suggest i ng EFE Lok nGrPtaf ratt airotigeyation o IrRBUARION BEAYe. Data are
fshown from f&ynazﬁonf:iﬁi Itﬁ&v:r?iﬁaq?ﬂag&sy@ranuﬁ&qbn 6:}53@133! iff efpeesent s data

rom o nmouse: horizonta rs i.ndicate ns...ln ition reater
fr eque%q es> SRt n £ u@‘gf‘foss a\?\e?’réé]Ta&E}ﬁ%oryﬁgfﬁ Jf‘ﬁéi%’fﬂ%ge?i%é cﬁ"'bﬂggséipos ed
m ce, possi edgmar.ef $emieisnger®e givén treflecsiogi e dxianyionset i thel hésiameat ory
macr ophagesas £ bifd NG| YnoleRRLYAAG! L € Ak] - AdZE; MHD 11 8ALARRL cYS
associated with significantly reduced frequenci es of splenic 11b+ cell s,
down to | evél SROSEERLS N féﬁ‘ﬁi%ﬁynﬁ%’@dn@%‘: éRpbsdef P 98S i (i Fevesy. 30
Per cent agesdquiebtipitoul| & mAnf herespl S REe 01308 QuRASEE A, | verlt R3
mAb-treated mice were simlar to mce that did not receiyve DSS and were
Si gni | Bhnt PS/TEAEr 1A [haSE DR BERM SEs I FLEES (HEP Tl ved ei ther PBS
(P=0.001) ostatdstspeliahntydegpGréRs@ed2rmedDasingaseuddrove £ riastBajoMes,

fol I owi ng 255% Q§§tfﬁﬁée§'G53559a3y5g¥gk). The symptoms in patients with
ulcerative colitis and Crohn’s disease include weight loss,
presence of blood in the stool, and ulceration of the epithelial
20 layer in the colon. Thus, the symptoms induced in dextran
sulfate sodium-treated mice partially mimic the symptoms seen in
patients with ulcerative colitis or Crohn'’s disease (Hendrickson
et al., Clin. Microbiol. Rev. 15:79-94 (2002)).
Each cycle of ingestion of DSS induces body weight loss in
25 this model, in both wild type and TLR3 KO mice. However, TLR3 KO
mice experienced significantly less weight loss than did wild
type mice. TLR3 KO mice also showed decreased disease severity
as assessed by gross measures of colonic inflammation and damage:
colon shortening in TLR3 KO mice was significantly less than that
30 observed in WT mice and TLR3 KO mice showed a much lower
frequency of rectal bleeding. Histopathological assessments of
colonic mucosal damage were consistent with these gross measures.
Median scores for single cell necrosis, epithelial ulceration,
epithelial sloughing, cryptal dropout and crypt abcesses were

35 lower for TLR3 KO mice than WT mice. These data taken together
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35 represents data fromone nouse; horizontal bars indicate neans. 41 Serum
cytokine profiles of DSS-exposed mce also show alterations associated with
anti-TLR3 mAb treatnent: increased IL-4 and IL-10 | evels were measured in

m ce that received anti- TLR3 mAb prophylactically (Fig. 44). Anti-TLR3 mAb
treatnment 5 during induction of chronic DSS colitis enhanced systemc |IL-4
and IL-10 levels. Data fromDay 25 and 37 are shown representing tine
points after 2nd and 3d DSS cycl es respectively. Each synbol represents
data from one nouse; horizontal bars indicate neans. IL-4 and |IL-10 have
both been denmonstrated to play key 10 roles in the regul ati on of

i nf| anat i ofROVALBHe@PPPRCT GfeThHRY Signalipgi ponfenervAtting pravenbit hogenesi s

inIBDis Sﬂ:gﬁeawéiasgylﬁmemoagéexro\aeilwchb@:hcl kolfid)ogks Aygliice
spont aneous%}%/at develop colitis. gse results suggest that anti-TLR3 mAb

tr eat ment el &Ry ﬁégf‘?\]ﬂr’:?nﬁﬁtjo’r}i‘? ¥n'dP PXReFIPatEs 88 PHEGERY Wy DSS 15
i ngestion. Hakeniemgether, these data denpnstrate that bl ockade of TLR3

si gnal i with t rre ease . severity in a chronic
coliti srggm)del an %ug-w %egéposn toeed feheor {3'1'{

evi dence entf'al - effrcacy of anti-TLR3
mAbs f or tH@Dqtlrlem%nWT&SWﬁﬁmiC@OWBDtrEdam)IwetH JrERReniAT agoi st

Tr eat ment |ﬂ§r€3e§$§3510%@p5'c§ro§?5%é/®bs e'?&:%éleé R be-dmdg! @dz lm jmal s, such
as mce, by the 25 adm nstration of gal act osam ne and poly C . I'n such

nodel s, D- gt am%ﬁf’n%l’i%erapﬁ%’é(tléf%ﬁaﬁllﬁhﬁs&ﬁrF’cﬂﬂ:t‘”’FBhstf%fs br%p5| s
"sensitizerdsargcpol y{brQ) drs"eha@psutSidalUyiCi (3Ga FPieC wheh tUhat sedBndl CS dSRNA

and actjyat TL The,resul ts_indjcated that TL anta I St treatnent
can neairq/y %:('SJSUSF’% et}gni frP;l S§5)VI vg o é’g eITAES; R KPR %Drale‘f of sepsis.
I n these expegsimedtsithéenkBse (V\plhxtlteyp@lt@ﬁIBLdlﬁ onk ceg Wér @ nagi-gpecific

i ntraperitopgalil 8 &ekrONSa® eid Qealémmloéork'}sl fgxldaﬁ wé%%gogﬂv%&l 1068 mAb

in PBS carrier, 1 ng of a nonspecific nurine polyc|onal greparatlon in
PBS carri erDSSr Bess aehPFieis aRofie 385 FEPFREREAlEE "rlrﬁ“eFPthfOO EBRHR-i nj ecti on
conprised 1rids ahtdg¥niet md2aBeingspecific 1gG preparati.on in PBS or 1 m  of

PBS caf{§<ar alc”E%bh cycle of DSS ingestion was followed by weight loss in
all groups of DSS-exposed mice (Fig. 36). Each symbol in Fig. 36
represents the mean of at least eight mice, error bars represent
standard deviations. DSS was given from days 0 to 4, 14 to 18
and 28 to 35. However, groups treated with the anti-TLR3 maAb

20 showed reduced weight loss and a faster rate of weight recovery
after the 2™ DSS cycle compared with groups treated with PBS or
the control mAb (Fig. 37). Weight loss after the 3™ DSS cycle
was also greatly reduced in the anti-TLR3 mAb-treated groups
(Fig. 38). Mean net body weight loss from the beginning of the

25 study (Day 0) to the end of the study (Day 37) was roughly 20% in
DSS-exposed mice that received either PBS or control mAb,
Treatment with anti-TLR3 mAb significantly reduced weight loss to
roughly 10% (Fig. 39). 1In Fig. 39, data is shown as %change in
body weight from the start of the study (Day 0) to the end of the

30 study (Day 37) so that positive numbers show net gain and
negative numbers show net loss. %Body weight loss in anti-TLR3
mAb treated groups were significantly less than in groups treated
with vehicle control (PBS) or non-sSpecific IgG (prophylactic
anti-TLR3 treatment (anti-TLR3 P) vs. PBS, P=0.006; anti-TLR3 P

35 vs. non-specific IgG@, P=0.006); therapeutic anti-TLR3 (anti-TLR3
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The follow ng day mce received 10 pg poly(l1:C and 20 ng D gal act osam ne
(Sigma-Aldrich Corp., St. Louis, MO in 100 Al of sterile PBS by
intraperitoneal injection as indicated in Fig. 10. 5 Survival of the mce
was nonitored twice daily for 3 days. Al assessnents were conducted in
accordance wth established aninmal care and use guidelines. The results
show that hTLR3 antagoni st treatnent increases the animal survival rate in
a nmurine nodel of sepsis (Fig. 10). 10 Exanple B hTLR3 Antagoni st Treat nent
Decreases | L-6 and TNF-al pha Cytokine Production in a Mirine Mdel of
Sepsis hTLR3 antagoni st treatnent decreases serumlevels of the 15

i nfl ammat i of)agseodiBEr eB=q 1098 (FHtg-TERY Thnvs TRPoa$RsTafeFi¥gC.12) cytokines in
a murine nmoglel, 086) SepaEs syhBbS Je@SHhdndsNGhe HofiSe ; tHIRL zbM1bbEENY TLR3
activity can pronote survival of sepsis by decreasing TLR3 nedi at ed
product i on TPTEFEYK™GER®t hat contribute to sepsis. 20 Sera from nice
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By? TRE D 6Food a
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stored at -8Q6; 2Dch O it e¥ LI EnASRS BY Sqrdapb Ok Leelie bp serum sanpl es
were neasur€ed u3|mr}%r um nex(r) instrumentation {Lum nex Austin, TX)

. [ Corp, ,
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appropri at ep dsUnhéeXspedi HisS ays, fran . eachnt CyI@Ki nie waer esperd=oroxd as directed

by the nuf act Al 30 assessne re nducted i n accordance with
establ is eda%ﬁi'%ﬁg TRV é‘ﬁa'f%eeu%ﬂlfg%%’\rll\g?'oég(:h symbol in Fig. 11 and Fig.
12 represents déuathewmorenecolwpiis etuckoal Zonted wWear sigmidiicattelyndess. Dat a

shown is a CAMROBI (8eOfr JufOr hAMBREPAGNAY y CXRAEABM S, adf LALRE MM th mMAD 35
1068 signifi cantg reduced serumlL-6 levels two hours after 43 poly(l:C

admi ni str at FEwPAEPEFoshe taopEspl grioyps BLyen HES PREMNSPRF H ARS8
si gni ficantab Ledusrdsse BimnI Nr18lsRbgadhRY 684 Seall WohartRr $1ad1k@ingol y(1: Q)
adm nisfg-atééglhgfgg& %glltﬁééggéis}chypéé? dropout, epithelial ulceration
and sloughing, crypt loss and cryptal cell proliferation) and
chronic reparative histopathological changes (including
granulation tissue formation in the lamina propria, granulation
tissue in the submuccsa, submucosal inflammatory cell infiltrate
20 and submucosal edema; Fig. 4la). Data shown in graphs represent
sums for all histopathological scores, sums for mild changes, or
sums for chronic changes for each group of mice that received DSS
and different treatments (Groups: 1, PBS vehicle-treated; 3,
prophylactic anti-~TLR3 mAb; 4, therapeutic anti-TLR3 mAb; 5, non-
25 gspecific control mAb). The circles on the right panel of each
graph enclose the means and standard deviations of scores for
each treatment group. Statistically significant differences
between groups are represented as circles with minimal overlap.
In particular, anti-TLR3 mAb treatment reduced epithelial
30 ulceration and prevented the formation of granulation tissue in
the submusoca and lamina propria compred to PBS or non-specific
mAb (Fig. 41b). Data shown in graphs represent histopathological
scores for each group of mice that received DSS and different
treatments (Groups: 1, PBS vehicle-treated; 3, prophylactic anti-

35 TLR3 mAb; 4, therapeutic anti-TLR3 mAb; 5, non-specific control
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5 Exanple 9 Poly |I:C Adm nistration Induces Secretion of Pro-Inflammtory
Cytokines and |1l pregulation of TLR Gene Expression in Lungs |soflurane
anesthetized male or fenale wild-type C57BL/6 mice received three

intranasal ly adm ni stered doses of poly(lI:C 10 in PBS or PBS al one every
24 h for three days. All mce were twelve weeks old. Each poly(l:C) dose
contained either 50 Ag or 100 g poly(l:C as indicated in Table 1. The

vol une of each dose was 50 M.. Each treatnment group contained 6-8 nice.
Mce were sacrificed by CO2 treatnent and the |lungs were cannul ated 24 15 h

after the I@&D domaa cBrengdheal meohagnt puage o BAL) JMRbE &8Bse el or ned by
injecting 1 cE)BS' to, the lungs and retrieving. the effluent. BAL

preparati ons a&ﬁ@r 8R4 &A™ %ﬁﬂ FPY Rjd@RE o EFPETS fOE| T%Chaﬁae?:téqelntf?""é’élp

super nat ant stamdpseicdllyesi@d fanshtStaaf eéredces HHGeattdrdoupsedef or nul ti channel
cyt oki ne as S were.c ed in accordance with

est abl i shed§ ni ﬁ%ﬂédc%rgeg%%ggggi%% m(ltlréllmar%egveq%/%okl ne | evels in BAL

super nat@ant s wer¥ gebemiad weﬁglal_mmnee((qoyrﬁiﬁtteﬁchémll HRA-ysi s (Lum nex
Corp., AuStidhrelXid dltetfih, lhalmd cllr Bop@eilfs e slfloenCSF, M Pl a,
RANTES, TNFa, or 25 GMCSF specific mAb conj ugated beads (LI NCO Research, St.
Charles, MY %naplpﬁ"’(?ﬂ)?l"éﬁ . S¥RHNGExX (13t 4% [Pserrrd é&éﬁ PSR SKPPRBSRer e

per f or med aﬁasjlarseﬁéﬂd:ehywithﬂ mma‘sa@tm ehe Maierarer expiessadraseilgean pg/ m
standard errorth%f };gi oy cx) The r 2‘?Su<|:t531's gltcat ed t hat
mul tiple admi ni St PRt ons of" g p041 tced el evat ed
prot ei N Q evelth Dﬁblxﬁ}ﬁdkrmtscmntmn&nﬂ @MMW@&@U\W‘S mnt-:llludl ng

interferon- cNédnENYéoll'tnEexﬁJa%lik' “Fl@w( E%tcﬁ’)etr%'vfa%u@sé@q:r ObsshRCtiM -a (TNFa),
chenoki ne (CXC not| f an enokine (CC notif) ligand 2
(JE), chermﬁ?f%’ek@‘ﬁ( g’%?&“r op’ﬁ 1? n“f‘} éﬁﬁﬁﬂ}ﬁﬁnﬂﬁbf“ﬁﬁ%‘?tﬁr&ca}m | a),
regul at ed uﬁ@dbsaCké}MﬁisleﬁﬂJ,ng’l@yﬁﬁédl)é dn€ elebiomxprressrd agptvadenet ed/ CCLS

( RANTES) , erl ne%tge@lnul of oA mc oln)é St mésatl n Factt%sf_%‘n{} CSE) and

G anul ocyt e~ FaCrophage coiony- stitmif ating Fac C°raBfe 1). This
result 1mdi éxemenches o5 Etﬂsraaefﬂlﬁmm Oire lpry) pn’ a-ylém impbetsnieencing i n

@C/;D %ki ne, gbsmmkine.1,apH HRWM hofRekeingmad Afad1h ung Ratdalogies,such as

peSthenihot iy Bt e

T cell activation. Decreased frequencies of activated CD8+
effector T cells in the spleen were accompanied by increased
frequencies of activated CD8+ T cells in the mesenteric lymph

20 nodes, suggesting trafficking of effector T cells to the gut
locale. Data are shown from Day 25, following 2°* DSS cycle. Each
symbol represents data from one mouse; horizontal bars indicate
means.

In addition, greater frequencies of CD1llb+ cells were found

25 in the spleens of DSS-exposed mice, possibly reflecting a
colitis-associated increase in inflammatory macrophages.
Strikingly, prophylactic anti-TLR3 mAb treatment was associated
with significantly reduced frequencies of splenic CD11lb+ cells,
down to levels seen in control mice not exposed to DSS (Fig. 43).

30 Percentages of CDl1lb+ cells in the spleens of DSS-exposed anti-
TLR3 mAb-treated mice were similar to mice that did not receive
DSS and were significantly lower than those of DSS-exposed mice
that received either PBS (P=0.001) or non-specific IgG (P=0.02).
Data are shown from Day 25, following 2™ DSS cycle. Each symbol

35 represents data from one mouse; horizontal bars indicate means.
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In addition, Taqman real tinme PCR anal yses of the lung tissues denonstrated
that nultiple admnistrations elicited 10 upregul ation of cytokine genes as
well as the nmRNA for multiple TLRS and their associated intracellular
signaling nolecules (Table 2). These data denonstrate that poly I:C, a
synthetic doubl e-stranded RNA anal og, adm nistered in vivo elicits a
cascade of events resulting in the secretion of multiple pro 15 inflammatory
cyt oki nes, chenoki nes and upregul ati on of TLR gene expression such as TLR2,
TLR3, TLR7 and TLR9. Table 1: Multiple adm nistrations of poly(l:C to the

l ungs of 20 C57BL/6 m ce induces the secretion of cytokines, chenokines,
and growt h factirem ¢ittekine pHofidss OfD@fﬁ%eaP@S%%(p"Fé%s@@Oash%an pg/ m

st andar d erapéexatl&tge a%@@la(tgﬁwléhr et BT8R 08 t%ﬁn%h%d fiQlgidy Tr eat ment
PBS SO g pol y( y(1: 0 IFNy 10.98 +/- 63 12.84 +/- 1.72 52.23
+/- 11.19 F’)t/"ié %Ilzrﬂ#e"efsmew“%suﬁed 1n8‘51C21t1759F ¥peeivesanti= 6 8. 80 +/ -
1.54 237. 517HE3 Qb 4droPRGLOBith1 1y I(F1d. ﬁXQlﬁzt&@Tﬂﬁ}/mAbSt%t&@ﬁt 19 +/- 50.05

411. 30 + 4 38 .J 1.70 1.18 39 .4 1.82 0O O KC&6.22
T30 8 1 3 ol B pniontt 188 Qi BudledPBlieninbl D £C,0
60. 64 +/- 62¥8 ILAE0 MERPeas 37 .DARa HromgD@AB 2858nd] B7+Axre Fhodg veblegdntinhg 61. 56

RANTES 0. 48¢ e :ug'fg %%tgp ohd ana i IﬁLs‘éSc;c‘:ﬁ.e'E/ reégec%gve];)NFaEg 18 +/- 0.33
17.01 +/- 4.51 GMCSF 19. 10 +/ - 69 +/- 1.86 33.54

+/ - 4. 48 E%WeriRFePERSS WFV%‘E?%H“? MONER s dPTEFPRIA N B2 THEFDRI e, Growth
Factor and m&nkol | iGanandranger e bewelveeh idnidAgt ddtesiUeo pllagneéy i pt | evel s
of male or fenale C57BL.L6 mi_ce treated

a0 doscl? befP 19t AR G800 <AL HRERT ety o) PRI SLFrie SCREY I POR)
Total RNA wa8 irexbmtacilédngd riomunopmsdopentsiti s IBDSdopuggesissdhyy Tehezol © 10
(I nvitrogencflRar i SAkhibaft 15 Mok S Wil B dhELAG UG BNRASY

colitig. These results suggest that anti-TLR3 mAb treatment

alters the inflammatory and T cell responses induced by DSS

15 ingestion.
Taken together, these data demonstrate that blockade of
TLR3 signaling with anti-TLR3 mAbs can ameliorate disease
geverity in a chronic colitis model and provide evidence for the

potential efficacy of anti-TLR3 mAbs for the treatment of human

20 IBD.
Example 7
hTLR3 Antagonist Treatment Increases Sepsis Survival
Sepsis can be modeled in animals, such as mice, by the
25 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 sepsig-inducing molecule that

mimics dsRNA and activates TLR3. The results indicated that TLR3

antagonist treatment can nearly double the animal suxvival rate
30 in a murine model of sepsis.

In thesge experiments, female wild-type C57BL/6 mice were
given intraperitoneal injections of either 1 mg of the hTLR3
antagonist 1068 mAb in PBS carrier, 1 mg of a nonspecific murine
polyclonal IgG preparation in PBS carrier, or PBS carrier alone

35 as indicated in Fig. 10. Each injection comprised 1 ml of mAb or
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Mni Kit (Qagen Inc., Valencia, CA). RNAfrom6-8 identically treated mce
was then pool ed. cDNAs were prepared fromeach RNA pool using the
Omiscript' kit (Qagen Inc., Valencia, CA) according to the 15

manuf acturer's instructions. 100 ng of cDNA was anplified using TagMWan" Low
Density Inmmune Profiling Array Cards (Applied Biosystens, Foster City, CA
or custom Low Density Array (LDA) cards as directed by the manufacturer.
Primer Express" software (Applied Biosystens) was used to design the probe
and priner 20 conbinations. TagManTM RT- PCR (Applied Bi osystens) was then
performed in a 384 well format using ABI PRI SM' 7000HT instrumentation
(Appl i ed Bi By sperscaid@iinrereeariop ihé@BSnemnuf attef &BS anxieroilcmeti on and
transcript swakoladwian &dy hhee 6UJeYved 1%X9€%1§|(@IC)pEﬁ§ez@fmgP)§R was
performed with the ABI PRISM"” 7000HT nst rument ati on and associ at ed

sof tware. | FREAFEGTAIITEr SHsBRr MIATICB /P wette MBFH MOLdlhddOnkt %Fr anscri pt
level s for 4fGileidEssbyeintkRhiferibanaal mniabtﬁmZaarﬁuﬁkpte&Sle:de@ mean fold

i ncreas |n n int _levels in ce receivjin

adni ni stesr atT orr‘{slvgi o ?ﬁ% g & PP eéi mce tre e&rw t%]aplsBS Fehi cl e.
Data repr esesﬁeSpmmt@dwm donémi&@ im a:ce:or&’&mcedatl’ah igs¢pbbt shedhatinBLR3
activation ines Sﬁé%%e Q198es . C%Er%sﬂgfs UM Ond2650k3 ad.JQldsc0€Ne
transcription (e. 5 and ot her e Receptors) in nmurine |ung
ti ssues (Tabfed E‘?Ht FH‘F§E‘?E@§UFP3 fa&‘rlt“ﬁ%rs‘lirﬁél?%:latr%et%ta TERReaBedsiarfon and
acti vat| on sé&¥siet (wlg.Tod). Li ke Receptors (TLRS) may play an inportant role
in tzlodq ne, chenokine, and growth factor nediated |ung pathologies. 10
Tabl e TLR3 activation by nultiple adm nistrations of poly(l1:C to the

| ungs of C57BL/6 mice increases cyt8@kamde 8chenoki ne, growh factor and Toll

~gene transcrﬂTeks'ﬁ\esgénigaa&@eaﬂeﬁt%rggéésd 1286 %@n:&ﬂﬂg@ acgf%gnén IMRNA
transcri pt y(l1:0

relative to 15 mce tr fcduchiom ippes Muzine Modehof Seppd®sent pool ed RNA from
6- 8 mice. 20 Prates nadeagesast Treatnmnt dec,ti)éag?@é"%e-fﬁﬂnﬁéifeﬂgtof the

15 inflammation associated IL-6 (Fig. 11) and TNF-alpha (Fig. 12)

cytokines in a murine model of sepsis. This result indicates
that inhibiting TLR3 activity can promote survival of sepsis by
decreasing TLR3 mediated production of cytokines that contribute
to sepsis.

20 Sera from mice treated as described in Example 6 above were
prepared by retro-orbital sinus bleeds of C0,/0; anesthetized mice
two hr after poly(I:C) administration. Sera were prepared by
incubation of blood at room temperature, followed by
centrifugation at 2500 rpm for 15 min. Sera were stored at -~80°C

25 prior to cytokine assays. Cytokine levels in serum samples were
measured using Luminex® instrumentation (Luminex Corp., Austin,
TX) and IL-6 (Fig. 11) or TNF-alpha (Fig. 12) specific mab
conjugated beads as appropriate. Luminex® assays for each
cytokine were performed as directed by the manufacturer. All

30 assessments were conducted in accordance with established animal
care and use guidelines.

Each symbol in Fig. 11 and Fig. 12 represents data from one
mouse. Horizontal bars indicate means. Data shown is a
composite of two independent experiments. Treatment with mAb

35 1068 significantly reduced serum IL-6 levels two hours after
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50 g poly(l:C) 100 g poly(l:C) CCL2 46.81 76.62 CCL3 18.04 30.49 CCL7
22.56 48.38 1L-15 9.91 10.83 1L-16 4.74 2.31 1L-18 3.30 3.40 47 IL-la
3.37 3.52 IL-19 11.96 10.86 |L-2ra 12.17 3.97 1L-7 4.47 1.43 MJC1 3.05
1.47 PDGFS 2.96 2.20 SFTPa 2.32 1.19 SFTPb 2.50 - SFTPc 1.89 - SFTPd 3.12
1.93 TGB 3.05 2.40 TNFa 105.91 78.45 Vanps 2.59 1.78 CXCL10 90. 03
357.38 [IFNaR1 2.50 2.32 IFNaR2 3.64 3.01 IFNyR 2.20 1.54 |IRAKl1 2.57 1.73
IRAK2 2.56 2.26 48 IRAK4 2.35 1.72 IRF3 1.97 1.62 |RF7 17.03 22.92
| SGF3G 5.63 4,45 O0OAS2 5.29 10.76 PRKR 5.49 9.32 RNASE 1 2.25 1.91 SQOCS3
3.93 4.63 TLR2 3.72 6.96

poly(I:C) administration (P=0.04, t-test; Fig. 11). Treatment

with mAb 1068 significantly reduced serum TNF-alpha levels two
hours after poly(I:C) administration (P=0.03, t-test; Fig. 12).

5 Example 9

Poly I:C Administration Induces Secretion of Pro-Inflammatory

Cytokines and Upregulation of TLR Gene Expression in Lungs

Isoflurane anesthetized male or female wild-type C57BL/6
mice received three intranasally administered doses of poly(I:C)
10 in PBS or PBS alone every 24 h for three days. All mice were
twelve weeks old. Each poly{I:C) dose contained either 50 ug or
100 ug poly(I:C) as indicated in Table 1. The volume of each
dose was 50 pL. Each treatment group contained 6-8 mice. Mice
were sacrificed by CO, treatment and the lungs were cannulated 24
15 h after the last dose. Bronchoalveolar lavages (BAL) were then
performed by injecting 1 mL of PBS into the lungs and retrieving
the effluent. BAL preparations were then centrifuged to pellet
cells and cell-free supernatants were collected and stored at -
80°C until used for multichannel cytokine assays. All
20 assessments were conducted in accordance with established animal
care and use guidelines.
Cytokine levels in BAL supernatants were measured using
Luminex® multichannel analysis (Luminex Corp., Austin, TX) and
IFNY, IL-lco, IL-6, CXCL10, JE, KC, MGCSF, MIPla, RANTES, TNFo, or
25 GMCSF specific mAb conjugated beads (LINCO Research, St. Charles,
MO) as appropriate. Luminex® assays for each cytokine were
performed as directed by the manufacturer. Data are expressed as
mean pg/ml i standard error of the mean (SEM} from 6-8 mice.
The results indicated that multiple administrations of
30 either 50 or 100 ug poly I:C induced elevated protein levels of
cytokines, chemokines and growth factors including interferon-
Y(IFNy), interleukin-6 (IL-6), tissue necrosis factor-o (INFa),
chemckine (CXC motif) ligand 10 (CXCL10), chemokine (CC motif)
ligand 2 (JE), chemokine KC (KC), Macrophage Inflammatory
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TLR3 3.77 5.41 TLR4 2.43 1.89 TLR7 6.26 10.86 TLRO 21.21 55.78 TOLLIP
2.48 1.72 Exanple 11 TLR3 Activation Increases Inflammatory Cell Levels in
Lung Tissue 5 TLR3 activation increases inflanmatory cell levels in nurine
lung tissues (Fig. 13, 14, and 15). This result indicates that TLR3
activation may play an inportant role in lung pathologies associated with
increased lung infiltration by inflanmatory cells (Fig. 13) such as
neutrophils (Fig. 14) and 10 nononuclear cells (Fig. 15) (e.g. nonocytes or
| ynphocytes). 49 Inflamuatory cell infiltration into the lungs of C57BL/6
m ce receiving fol y(l:C was assessed by either henpbcytoneter enuneration
(Fig. 13) oirodeiter en¥IRdlodt aredudgtedriugon lartimgt firg. now3lly\F czeldecei ved
nul ti pl e palyptbsdda a8 esederdeaaisbadnirisp, RuaiPt &rAndPA%R Ofong! Nl €

poly(l1:C) dose._Single poly(l:C) doses were intranasally adm niStered to
i sof | urane %@E%?@PgZE%CtOr%I((@G#FP el ETTBFSCY B RACECPIYTe RPEI™Mrer e bet ween

ei ght and doselve:wgeksctadrdeomSigrgl ernses) Conpié sRBudd A@iettdd@ndg of

pol y(I: [ O L .of PBS. BAL. to recover_ lung.infiltrating 10 cells were

per f or rr% Z%Rg %lclf-'-tlé’latb%rll VY- B35 &R H?p&rrr:%?tr 6%1?031’n céf%%ﬁeﬁes receiving a

si ngl e pol yfHemGrirdosendrgr2dth fHdter nehidateddiung ppdthplo@)esadnemiagt rati on for
animal s recgipping multiple doses. BAL was perforned as described in Exanple

8 above. Cell pellets recovered after BAL on treated nouse |ungs 15 were
resuspended i n ZB0additgpPnpuTasEae orerlPhiRepRER aBlYee? f tBaljuyse ( DPBS)

cont ai ni ng @h.sk%e BIRmods bk dedat hatuah1©0ifp1bhgamis spaitdeds celilstv@s then added
Red. Bird Service m xed

to 50 Turk's Blaood djluti fluid Gsgood,. I N),
thor oudtl y. Uesds 5%, 6 veolfe FafiteASuis e RGP B O St er
counting (FiIRs 204 XBpir/Aadid0idted iiguotcedlukars sdgmrisngnmeleudeni ng | ess t han
1 x 105 ce was | ospin"; slide y, and spun
for 4 m nut &arﬁsa%gtgl_z 00 F%%@gla?%g{e%ﬁg%&%n%%dﬁg%gn%'%Q/?osggll%ﬁg{%gssenbl ies and
al |l oned to dupleottrande@ BB sprldeourdningpieresl warelvichehigifgner sed in

Wi ght - G engascghi@idr £0nP 266PNGESY in the secretion of multiple pro-

15 inflammatory cytokines, chemokines and upregqulation of TLR gene

expression such as TLR2, TLR3, TLR7 and TLRY.

Table 1: Multiple administrations of poly(I:C) to the lungs of
20 (C57BL/6 mice induces the secretion of cytokines, chemokines, and
growth factors into the airways. Data are expressed as mean

pg/ml + standard error of the wmean (SEM) from 6-8 mice.

Secreted Protein Treatment
PBS 50 pug poly(I:C) (100 pg poly(I:Q)
IFNy 10.98 +/- 1.63| 12.84 +/- 1.72 | 52.23 +/- 11.19
IL-1la 16.47 +/- 1.24{ 21.99 +/- 1.85 21.79 +/- 1.44
878.98 +/-
IL-6 8.80 +/- 1.54|237.51 +/-94.41 171.17
CXCL10 30.27 +/- 5.90!309.19 +/- 50.05/411.30 +/- 34.88
798.69 +/-
JE 11.70+/- 1.18|158.61 +/-39.40 182. 60
KC 6.22 +/- 1.28 46.55 +/-11.84 | 55.36 +/- 6.53
mGCSF 5.23 +/- 0.65| 34.34 +/- 6.43 | 60.64 +/~ 6.78
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25 and destained in ddHZO for 5 mnutes. Slides were allowed to dry

overni ght. Under oil immersion using a 100x objective, slides were
differentially counted and the total nunber of neutrophils (Fig. 14) and
nononucl ear cells (Fig. 15) were counted. The nean and SEM for | ung
infiltrating cell data collected from6-8 mce 30 fromeach treatnent group
were then plotted (Fig. 13, 14, and 15). 35 50 Exanple 12 TLR3 Knockout
Animals Are Protected fromPoly(l:C Induced Inflamatory Cell Level

I ncreases in the Lung Tissues Inflanmmatory cell infiltration into the |ungs
of C57BL/6 or 5 TLR3 knockout mice or receiving single or multiple poly(l:C)

adm ni strat|i ons wa sessed by yt ome enur ration and differential
staining td i denti ?"y ‘eut r ophi 341'2%39n0§10%$(ﬁ eart */cePr ‘?5 fhiet% ééel%as

mul tiple paly(l: S as de>r|be In or sLn )
dose as degcri bed \]Qr%gar[pl e 1p 8 *SA° P8 | r ngge’? L unb5 r]nEFgﬁ é.'?l r |'s
was perforred 24 h after pol y[l dm n|<trat|on Tor_aninmal's recel V|ng a
single pol y(1:C) dd%& or 24 h %1f2tef* TI‘Pe3P| sl - Opay (£: ﬁanjr%i {7 at3-GAlfo
animals regceiving nmultiple doges. BAL was{periornmed as _described 1n
Exanpl e 8 gbove. AS¥E¥Sment of [¥nt? a*rﬁﬁa?o]r% zc?ef? tnt id-fF4t 3drP415/rnt 8 he
| ungs of wilTd-type G57BL7T6 or TLR3 kKnockout m ce was by eltner

henocyt omet er enuneration or differential staining as described in Exanple
10. Data were expressed as fold increase in the nean lung infiltrating cell
count in poly(l:C treated aninal sExagbdéidMe to the nean lung infiltrating

cel | count 'ﬁng%&@bgﬁfal &ﬁ%'a\egpgg;ég%ﬁé%ﬁe%m%@r ERLARERL MR Ugs obtai ned
from 6 mc S 1TOY ’ AL out mce

are protected from po 2vel increases in

the lung tissuesrraghatipeelbae1u k- ﬁdtﬁ@ mpp@xafgttteaafr% thBeglgkest s of
poly(l1:C) ad n| st atllon are lar \é due to TLR3 , activation, Further, the
{ﬁ'ﬂia |

resul ts indf TLERY BRLE i Featedyah I SeFCEIPS B a8 di e in | ung

pat hol ogi esam/sowaamedswetd’lbyl nexle asest ACRN(RT-PER) L r @bkah HNA was | ammat ory
cell's such ag..0eus "QBA kot duAPROBUE G8hp £ LSidS 91 zofPNOCYt S OF

10 (Invitrogen Corp., Carlsbad, CA) and isolated using the RNEasy

r

U

Mini Kit (Qiagen Inc., Valencia, CA). RNA from 6-8 identically
treated mice was then pooled.
cDNAs were prepared from each RNA pool using the
Omniscript™ kit (Qiagen Inc., Valencia, CA) according to the
15 manufacturer’s instructions. 100 ng of cDNA was amplified using
TagMan™ Low Density Immune Profiling Array Cards {(Applied
Biosystems, Foster City, CA) or custom Low Density Array (LDA)
cards as directed by the manufacturer. Primer Express™ software
(Applied Biosystems) was used to design the probe and primer
20 combinations. TagMan™ RT-PCR (Applied Biosystems) was then
performed in a 384 well format using ABI PRISM™ 7000HT
instrumentation (Applied Biosystems) as directed by the
manufacturer.
Data collection and transcript quanitation in the early
25 exponential phase of PCR was performed with the ABI PRISM™ 7000HT
instrumentation and associated software. Individual transcript
levels were normalized against transcript levels for 18S
ribosomal RNA. Data in Table 2 are expressed as mean fold

increase in mRNA transcript levels in mice receiving multiple
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30 | ynphocytes). Table 3: TLR3 knockout (KO mce are protected from
poly(l:C induced inflamatory cell |evel increases in the lung tissues
relative to wild-type (W) mce. Data were expressed as fold 51 increase in
the mean lung infiltrating cell count in poly(l1:C) treated animals relative
to the nmean lung infiltrating cell count in animals receiving PBS al one.
Data represent values obtained from6 mce. 5 Dose Total Cells Neutrophils

Mononucl ear Cells W KO W KO W KO Single Admnistration 1.3 0.7 3 1.7
1.1 0.7 50 g poly(l1:C) Single Admnistration 3.7 1.9 8.9 5.6 2.9 1.7 100
jig poly(l:C Miltiple Admnistration 15.1 3.2 58.4 5.4 13 3 50 ¢
pol y(1:C) MafningebratAdmsndStoody o) 17ertive GO niice. Zrepbed wWwitd PEDHO ¢

pol y(1: O Eyarphe. 15AR! Lyt YoolbiRSull ELPRY(4idd. Further Impairs Lung

Function 10 in Methacholine Challen dAnlrrasI\/aIe or female wild-type
C57BL/ 6 mice recBiéveata Edigtte that iR gctdyabivh ipBaeatespRE-diBRe (Fig. 16)
or three i BhénaRasnea) |g>toﬁd]mﬂ3alc$bﬁl’eﬁﬂ d@B.B%eﬁfa mhy(:h;@)mhn(@gs 91r¥PBS al one

every 24_h fo y Fi ctlvates 15 All mce
were twef ve mée@%geﬁﬁrfq%éﬁlge RgF °ré§3 ]d%i"élré%% élflﬁe%f'ss&e?h A48 3y or 100 My
poly(l: QO ammla:mﬁpmltsédrahmlludecaﬁe%&laﬁ_ TLREacH ivatiznmend agztqustmnt ai ned
6-8 mce. L n a

ai rway obst?g%t :}lgg(:%%nl BreatF% ort %4 E{? gr&?ﬁ?p?g%% rZTSngoI y(lI:
dose. PenH 9&4q}‘é§e\/\é"r®m€b’r¢%cﬁég %@Wﬁhoﬁaé:tﬁédyedlated lung pathologies.

10 Table 2: TLR3 activation by multiple administrations of
poly(I:C) to the lungs of C57BL/6 mice increases cytokine,
chemokine, growth factor and Toll gene transcript levels. Data
are expressed as mean fold increase in mRNA transcript levels in
mice receiving multiple administrations of poly(I:C) relative to
15 mice treated with PBS vehicle. Data represent pooled RNA from 6-

8 mice.

20
Protein Encoded Treatment
by Gene Transcript
50 pg poly(I:C){100 ug poly(I:C)
CCL2 46.81 76.62
CCL3 18.04 30.459
CCL7 22.58 48.38
IL-15 9.91 10.83
IL-16 4.74 2.31
IL-18 3.30 3.40
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pl et hysnograph (WBP) from m ce challenged with increasing exposures of

nmet hacholine as indicated in Fig. 16 or Fig. 17. 52 Methacholine increases
breathing effort and inpairs lung function. Methacholine was dissolved in
PBS and adm nistered as a nebulized aerosol. Al assessnents were conducted
in accordance with established animal care and use guidelines. Data 5 in
Fig. 16 and 17 represent the nean val ues fromeach treatnent group of 6-8
m ce and the SEM The results indicate that activation of TLR3 further
inpairs lung function in nmethacholine challenged wild-type mice (Fig. 16
and Fig 17) . _This result suggests that TLR3 a ion 10 may further inpair
| ung functi]on |nnhﬂd|V|duq£s already suffering from]|ung inpairnment due to

infection,|chronic obstrudtive 3/ nonafy di Se&8e (COPD), or ot her

di sorders. | Consequentl|y, herapeutic ipterventions aphtagoni zing TLR3
activity npy prewentz addijtional lLung function inpairpent in individuals

al ready 15| suffering fronlinpaﬂﬁeaslung f unct? dif. Exanpl e 14 TLR3 Knockout
Ani mal s ar Pory(t—C—tnguced—tmparTment of Lung Function
During Met nge 1201%i ngle (Fi @.938) angd nmultiple dose (Fig.
19) poly(ILQ administratijon were perforned on nale of female wld-type
C57BL/6 mnm ce or gLﬁB knockout g; e as descrlbgg in Exanple 12. Lung
function was asse8séd usi en al ues| col | €cfdd V\BP as described in
Exanpl e 12 nlnlstration wWas at so as Za descri bed in Exanpl e
12. Al aspessnenUSliwere clonductewb in pccordange with established ani nal
care and ug } i i i esent the nean val ues

from each [reat nepaF% groupl of 658, ce pnd the ,SEM TLR3 knockout nice are
protected frompoly(l:C ijduced 30 inpairnment of |upg function during
met hachol i pe challTenge (Fijg. 18 and Fig. 1I9). This result indicates that
therapeutit int&RAentions| ant agod zi ngl TLR3 1adfivity may prevent additional
| ung f unct Fer—patrrept—p—rei-v-duatsalready—suftfefing from i npaired
| ung funct|on dugeig i nfeckion, ,cdyoniciobstructive 3p pul nonary di sease
(COPD), or{other disordersf such as asthpma. 53

SFTPC 1.89 -

SFTPd 3.12 1.93

TG 3.05 2.40

TNFo 105.91 78.45

Vamp8 2.59 1.78

CXCL10 90.03 357.38

IFNaR1 2.50 2.32

IFNaR2 3.64 3.01

IFNYR 2.20 1.54

IRAK1 2.57 1.73

IRAK2 2.56 2.26
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Addi ti onal

admnistration are largely due to TLR3 activati on.
Ant agoni st Effect on Cytoki ne and Chenoki ne Production in
Cell's The human | ung bronchi al

Bronchi al E
BEAS- 2B was

10 BEAS-2B were grown in collagen

serum free nedi a and harvested after
Cells were then washed in LHCG-9 serum free
resuspended in LHC-9 nedia at 1x106/ m .
wel |

coat ed 96-

y, this result f

pi thelial

urt her

indicates that the effects of

Exa

ep

poly(l:C
nple 15 5 hTLR3
Human Lung
ithelial cell line

obt ained fromthe Anmerican Type Culture Collection (CRL-9609).

flat bottom

ab

1

plate at

coated fl asks (BD Bi osci ences)

rief wash in
media (Bio

in LHCG9
0. 25% trypsi n/ EDTA.
source) and

Cells were plated onto collagen |

pl/well; tr

plicate culture wells

~were run for each!®&4nditidn. Af2&5 a 6 h incdb@2ion tp all ow cel
at t achnment , -red-a—was—rt-ergved—anrd—+epd ; of fresh nmedi a.

- Ten-fold sefi al drFytions jof mAp L0688 startinggat 100 My/ M were incubated
for 40 20 mn_at 37C prior jto addition of 125 ng/well pf the TLR3 agoni st
poly(l: Q. | ture _supernatjants were colf ected 24 h post poly(l:QO
stinul ation| and LdRfhex(r) |nul titéh&hnel janal y3%2<2(Lumi pex Corp., Austin
TX) was per s—to—assay—+6—H—8—RANTES, MCP-1, |P-10,
| FN-a, I FN-y, |L-a&Er3dL-12,] TNF-4,63MCP-1, 254and | L-10 expression |evels.

- The resultsiindicated that Janti-TLR3 antlagoni st mAb 1068 (identified in
Fig. 20 as mAb CNT0260) dedreases 1L-6, [IL-8, RANTES,| MCP-I and I P-10
production | n pol Y% C) stilnul at®F#°BEAS-| 2B ct?1%€. Expfession of IL-6, IL-8,
RANTES, T and— P10 wayg 30 —decreasedrTmamAb—1668] dose dependent manner
as shown in| Fi gur erkR0. |FNa, I&Moy, |L-1E, Is3d2, TNF-a, MCP-1, and IL-10
expression pwas not detected in the sanplles. 35 54 Exanple 16 hTLR3
Ant agoni st [Tr eat Lncregses §yr%ival of Leth%SPneunDnia In these
experinents, 8 to teek did fefde wld-type- 7BL/B6 mce were infected
intranasal ly Wwih 5 plaque-fformng 5 uniffs (PFO of 1nfluenza virus A/PR/ 8

in 50 L of
col ony forH

Ays later with 50

10

PBS angPdsien infectedl 93ntranjasal | y.s2ven d
RG-
TLR2 3.72 6.96
TLR3 3.77 5.41
TLR4 2.43 1.89
TLR7 6.26 10.86
TLRY 21.21 55.78
TOLLIP 2.48 1.72

Example 11
TLR3 Activation Increases Inflammatory Cell Levels in Lung Tissue

TLR3 activation increases inflammatory cell levels in

murine lung tissues (Fig. 13, 14, and 15).

This result indicates

that TLR3 activation may play an important role in lung

pathologies associated with increased lung infiltration by

inflammatoxy cells (Fig. 13) such as neutrophils (Fig. 14) and

mononuclear cells

(Fig. 15)
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units (CFU) of the S. pneunoniae bacteriumin 50 L of PBS. Alone the viral
and bacterial doses adm nistered were sublethal, but together these doses
were lethal to the mgjority of mce 10 (Fig. 22). Control groups of
nock-infected m ce received PBS instead of influenza virus AAPR/ 8 or S
pneunoni ae. hTLR3 antagoni st treated mce received either 0.6 ng or 0.06 ng
in 0.2 m of PBS adm nistered by intraperitoneal injection 2 h prior to S
pneunoni ae i nocul ation on day 7 (prophylactic admnistration) 15 and were
dosed identically again on day 8 (therapeutic admnistration). Control
groups of nock treated mce received 0.6 ng or 0.06 ng in PBS of an

i ntraperitoneal |pEaaRTaHicstereld, Inhiblispbtes ilate ghe barde L8R ME or control

group cont axm%drzcemie@.pﬂyl(;a@ﬁ%sn&ﬁe%se@&% ehegkhaegodicheconducted in 20
accordance with | ACUC (gul del i nes._.lnfluenza PR/8 virus was cultured in

chi cken egg®UMBERFIH (&I nas’ dBT ST FEPtd el Al pipRidFfd9askaysdniish MDCK
cells, and 1% nuadeedcasvdd oaktiplier pblyStock dosesiawaebati@dsin St r ept ococcus

pneunoni ae rd Numgber. 6301') inocul re grown.overnighf, on 25
trypti ca%e é’%}%a% aﬁ%g?eér @o% I‘gaqlr(?i ogﬂfs%gheeoﬁ“es' b 15‘8&‘3(11%&(/(%-%)0(1) , bacteria
wher e t hen deassveerd rionratrsaplatainiangkeredspeidedluranghasgataeited f er ed

saline (PBS,1Bact Ak és%wtsifsrrb%re.i nAflhﬁiEg%(T%aSp@&%gﬂneﬂ@& gagcul ated

usi ng the ogtl cal density at nm and standard nethods.” Bacterial inocula
were 30 t heWW9VepHts® PhIPBSIngF Y dPReH£OMRFI3Ad PROKUICE WeT ¢IcBhfirmed by
standard cop&my zf oy rﬁimgoa@saaysm@. dekerys Beccsmf ﬂ]tlrff@&hfﬁitraltaﬁger;a actual ly
present_in t i nocul um.adm nj st.er to mce. After .preparation o

i nocul ulnés, ﬁ?qges Wete BAF 8]E:r?eéid52i%ta%gﬁﬁspaﬂ%’gfi/ﬁ)t ﬁra‘f”rﬁﬁs ERZUAFPR 8 virus or

S. pneunpni aeimads Bedudng idbednalrovely NbCk- dodecorezt tonfret tiecEinadcei ved 55

i ntranasal | I, A ] i j in i ist treated
o BT B SIi6dsERPi88 Aeschihed ?&%‘é&b %glé:é'f? %%ét“ﬁéggé‘

m ce received intraperitoneally adm ni stered
prophyl act i B [%psaprr foRBed fsutfeaiirpd s Efadrys BedPovabove. Mock treat ed

control mce recfliegel rdtisapaidvie@edark¥r S5mdeh i sdaee@tndt@a- speei fic 1gGin
PBS asv\g sc&i beqf above% ghe i nf | u_%gzg f%/ePR/'e' %H{’)Uﬁq and Sf 4}@ unoni ae doses
al one e "EHFEFRI IS 1T A8 H il e”HFEET &t FRPERFANS BRE B ®Bact eri a al one
survi ved (FBgli22) (DPEBlecentainingl0.0f BIct eRi & pbnékGiuodnof the
suspended cells was then added to 50 uL Turk’s Blood diluting
fluid (Red Bird Service, Osgood, IN), mixed thoroughly, and the
total cell number was enumerated by hemocytometer counting (Fig.
20 13). A 100 pL aliquot of a suspension containing less than 1 x
10° cells/ul was then loaded onto a Cytospin™ slide assembly, and
spun for 4 minutes at 400 rpm. Slides were removed from
Cytospin™ assemblies and allowed to dry for at least one hour.
Slides were then submersed in Wright-Giemsa stain for 90 seconds
25 and destained in ddH,0 for 5 minutes. Slides were allowed to dry
overnight. Under oil immersion using a 100x objective, slides
were differentially counted and the total number of neutrophils
(Fig. 14) and mononuclear cells (Fig. 15) were counted. The mean
and SEM for lung infiltrating cell data collected from 6-8 mice
30 from each treatment group were then plotted (Fig. 13, 14, and
15).
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toget her at these otherw se subl ethal doses generated |ethal 10 pneunobnia in
the majority of mce (Fig. 22). Mce were euthanized 48 hours post-bacteri al
infection, lungs were harvested aseptically, honogenized in sterile PBS,
honogenate dilutions in PBS prepared, and dilutions were placed on
TSA/ bl ood plates to determ ne bacterial burden in the lungs. 15 Plates were
then i ncubated until col onies were visible and CFUs counted. As shown in
Fig. 23, prior infection with a sublethal dose of influenza virus increased
bacterial burdens in the lungs of mce 2 days after S. pneunoni ae
infection. Admnistration of 0.6 ng or 0.06 ng of anti-TLR3 mAb 1068 20 per
nmouse on days 8 and 9 increased theE%B4® rvival rate in mice infected
Wi th infl uenzarmiy wGod¥ddR/ BnﬁmisSArepmeuawueaefrdnelpanwﬁd)om&meaol m ce
receiving a 0.6 Qp k 1 o mAb (Fig. 21).
| nportant!y, Skl A8os nouse i s
bet ween 18 ¢ anctnzmarguat@@'nsmqluemnfylttrhmcdnsatq:amlgael@rligs totﬁecslmsacm agoni st
adm ni steer o] body wei ght
cfor m ce§r g&%ﬁgﬁo e&@@ggﬂﬁg&%g}g e{gvl\//eé%l%%gre%?l y 30 ng/ kg and
- 33 ny/ kg bo%@mlﬂéﬁ*@rﬂtloﬂ%rwafﬁ gesessedi by ﬁ&mecmmeﬁfewsrq@@s apd g, 21 is
| abel ed to af¥Zek-aglGat stiﬂﬁnbowrld%ﬂdl@f nreml%pmamg%nd%o%uaaml e 17 Effect
- of TLR3 Activity on Colonic Epithelia Proliferation The
prol i f erat i 87 Fat €5 EBFTIE ’B‘fﬁttlﬁé?l%lyé%iq) dPﬁe%ag ﬂ?ﬁ‘f‘ﬁ@e was
i ncreased bxsdnpdeks ry- ausingiR3pslaQEptiordoge nes daetrihetdyl(lomiammsélmm in Table
~4). In esgexpe S e t B R3

knock- oiud: m%:l'e ge%%@%%dl%r{?o%%ﬁm%\r%hg% C%Efs ng’ %é&cmn%gbronoggtoe};url di ne
(BrdU) in 1pPedY (&f CPRSmin{gtrasden tf@ﬁeamlnylan@bqeammg iac 8énlen ppay €:C) Al | i ce

were 6-8 10gymeks A ¢ apekbreanh #irRat pBRL(196 P URIMIAL Hath 8@ SHor3afnk@s Col ons
for histopat hol ogl cal _an al%ses were then harvested. Colons tissue was

fixed, cut FHio0vERGMENFLPLIE 08 R ed 2T Hisr BEFAF e At I8SHTRes: iBns wer e
prepared. Secinp@ass wbbee | NGusbasebntsef| el amdtprw ddllainbilseaatdnd - Br dU | gG

mAb (Beﬁ Oni&ockhgsl%gs of wild-type C57BL/6 or TLR3 knockout mice was by

either hemocytometer enumeration or differential staining as
described in Example 10. Data were expressed as fold increase in
the mean lung infiltrating cell count in poly(I:C) treated
animals relative to the mean lung infiltrating cell count in

20 animals receiving PBS alone. Data represent values obtained from
6 mice.

The results shown in Table 3 indicate that TLR3 knockout
mice are protected from poly(I:C) induced inflammatory cell level
increases in the lung tissues relative to wild-type mice and that

25 the effects of poly(I:C) administration are largely due to TLR3
activation. Further, the results indicate that TLR3 activation
may play an important role in lung pathologies associated with
increased lung infiltration by inflammatory cells such as
neutrophils and mononuclear cells (e.g., monocytes or

30 lymphocytes) .
Table 3: TLR3 knockout (KO) mice are protected from poly(I:C)

induced inflammatory cell level increases in the lung tissues

relative to wild-type (WT) mice. Data were expressed as fold
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15 Bi osciences, Inc., San Jose, CA) a goat anti-nobuse |1gG mAb horse radish
per oxi dase (HRP) conjugate (Becton-Di ckinson Biosciences, Inc., San Jose,
CA), and di am nobenzi di ne (DAB) substrate (Becton-Di ckinson Biosciences,
Inc., San Jose, CA) per the manufacturer's instructions. |Incubated sections
were 20 counterstained with hematoxylin by standard nethods. | ncubated
sections were then visually inspected and the nunber of cells in the colon
crypts staining positive for BrdU incorporation into the DNA were counted.
Cells were counted in 24 consecutive well-oriented crypts in a section from
the same 25 segnent of the colon. BrdU incorporation was used as a surrogate
mar ker to LE@fREeyit &PPseATodRS sinddleratdng realecewiy inyRely (IiCh.
proliferattpsuteal hsimalld detldlcevd, tpralidanati)indifrdatag dA1 &xpfessed as

t he mean nunber, o{ I%rg:U st ai ngg aétgl | s per col on crx)oéL ger ani mal per 2
hours. ThedB A&l arEpredent Nehe D62 e CpT0T iVRerER i WA B8% f standard
devi ati on €fR.6000ds. T-test). The data indicate that inactivation of TLR3
increasgs colonic epithelial cell proliferation. 57 Table 4: Increased
colonic epithelial cell proliferation rates in TLR3 knockout (KO nice.
W1 d- Type| TLR3 Gﬁgg Knockofit gl”f Nhge Cljphgg iggltheleabm(c‘alehr
. o) 1 -
Proliferation 2 .6 5.6 f %aate ﬁ i%‘ fif ect O#1YBLR3 Activity
on Coloni¢ Epithelial Cell ifbral%' Dul%n R vey{céo
I nfl anmat pry _Bowel Di seaselThe prpliteration rate of jcol ohicleplTheli al
cells during regpyasy in @ nmurine nodel| of infil ammatjory bowgl di sepse (1BD)
was i ncreaseshiniyii kerkiong- puty BLRB roegept orzgene 1aetijvi tiy1( Tablg 7101 5). In
t hese expnrisrwem@@olﬁzensd)e i | d-type C57BL/ 6 m ge or tlhe TLR’B KO mice
descri bed|[above ‘ﬁﬁé gach grven 5y (W V)T dextrgn —suiffate So n m{DSS) in
the drink ngAaq@rnggt ion dfYS; Lo | nduge | aguf e julcerdtivegcollitis. Mce were
then suppli egh Wgt BoB} @l a) pvater uptil the end of the exper| ment 30 h |ater.
M ce were -+ Br-dYd—as—deser-bed—gbove—6—h—after—they began
ultiple
Administration 15.1 3.2 58.4 5.4 13 3
50 pg poly(I:C)
Multiple
Administration 17.9 2.9 69.7 6.3 15.4 2.6
100 pg poly(I:C)
Example 13
Activation of TLR3 with poly(I:C) Further Impairs Lung Function
10 in Methacholine Challenged Animals
Male or female wild-type C57BL/6 mice received a single
poly(I:C) dose in PBS or PBS alone (Fig. 16) or three
intranasally administered doses of poly(I:C}) in PBS or PBS alone
every 24 h for three days (Fig 17). Poly(I:C) activates TLR3.
15 All mice were twelve weeks old. Each poly(I:C) dose contained
either 50 pg or 100 pug poly(I:C) and comprised'a volume of 50 uL.
Each treatment group contained 6-8 mice.
Lung function was assessed using PenH values as a marker of
airway obstruction and breathing effort 24 h after the last
20 poly(I:C) dose. PenH values were collected by whole body

plethysmograph (WBP) from mice challenged with increasing

exposures of methacholine as indicated in Fig. 16 or Fig. 17.
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receiving plain water. Mce were then allowed to recover from DSS induced
ulcerative colitis for 24 hrs and were sacrificed. Al mce were 6-8 weeks
old and each treatnment group had at |east 3 mice. 20 Col on sanpl es for

hi st opat hol ogi cal anal yses of colonic crypt cell proliferation were
prepared and anal yzed as described in Exanple 15 above. Proliferation rate
data are expressed as the nean nunber of BrdU stained cells per colon crypt
per animal per 24 hours. These data are presented as the nean proliferation
25 rate standard deviation (P<0.004, T-test). The data in Table 5 indicate
that inactivation of TLR3 increases the proliferation rate of colonic

epi t hel i al ¥ethashedliriengnexssseerirdatbimg ieffbammmtoinpdiowelumdi sease. 58 Tabl e

5: Increaseg£@ligRi C eRhiLRlAL &&! lil&srdilxrb&e{zﬁtpwnar{d?‘ta@ﬁmﬂé L0g Jzecovery in
a TLR3 KO nouse DSS i nduced nodel of nfl ammat ory bowel di sease. W1 d- Type

DSS TLR3 Geﬁél%?ﬁétk%taer??%lat eﬂlJMaééemsn’FPeva%r@dCM%te@o%m ¢ Epithelial
Cell Proli fecEc&IrIdQﬂceQ w‘ithoesa:aglﬁihéai BninBat eabe BXANPEL gllQ%éIhEiélsl n %%QB.S| E:ll vity
in TLR3 Knock t L Knockout a BL/ 6 backgr oun an

wi | d- typée< ('\)11(1C 5‘5 ﬁ% B’f§i e\?ér‘éalfuga grcﬁ'l ﬁﬁc?att dF8"Y Purina 10
Test Di et #5@11@@) ot o smcen@ndftlﬁﬂss% kcal fat and 20.8% kcal carbohydrates.
Control TLR3 KOgnd W, HiC nwa@ef&gt%&%%g BRlos Ghey e ABLER! s were fasted

overni ght and a glucose tolerance test was pertformed by injecting 1.0
ng/ g gl ucosEPIIAE r Bt frpFiesn ynmhmwénglﬂ@ééén$@aﬁ'ﬂh@stmr@1@bt ai ned at

0, 15 15, 3Mig.68s 8K F&@dlﬂzo Tﬂl@UEG&IthQggéﬁ%ssﬂ% TERAtacthZ3c R M ce on a
hi gh fai%dl et for 14 and rqvenents in_a glucose

tol erance t &Y THAERCT dBRPHT 3&% “chFaorf ﬁ?e Fﬁ)lé’édﬁﬁlsa HrgRs SEEERBRY M ce fed
wi th nor mErahdungiithpadtmetts phatcahyfaitange chasnix pestedectileese 20 resul ts

showed t hat lelnB%aﬂ/ Qﬁasleggg (@Ogg)t, 'oqu@ﬁexj 8§§I<£J.Id%rs Consequently,
therapeutic interventions antagonizing TLR3 activity may prevent
additional lung function impairment in individuals already

15 suffering from impaired lung function.

Example 14
TLR3 Knockout Animals are Protected from Poly(I:C) Induced

Impairment of Lung Function During Methacholine Challenge

20 Single (Fig. 18) and multiple dose (Fig. 19) poly({(I:C)
administration were performed on male or female wild-type C57BL/6
mice or TLR3 knockout mice as described in Example 12. Lung
function was assessed usiné PenH values collected by WBP as
described in Example 12. Methacholine administration was also as

25 described in Example 12. All assessments were conducted in
accordance with established animal care and use guidelines. Data
in Fig. 18 and 19 represent the mean values from each treatment
group of 6-8 mice and the SEM.

TLR3 knockout mice are protected from poly(I:C) induced

30 impairment of lung function during methacholine challenge (Fig.
18 and Fig. 19). This result indicates that therapeutic
interventions antagonizing TLR3 activity may prevent additional
lung function impairment in individuals already suffering from
impaired lung function due to infection, chronic obstructive

35 pulmonary disease (COPD), or other disorders such as asthma.
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sensitivity and provide a basis for the utility of TLR3 antagonists for the
treatnment of Type 2 diabetes. Fig. 32 shows the fasting blood glucose |evels
in mce on a high fat and regular chow diet. TLR3 KO animals normalize
their 25 fasting bl ood glucose | evels when conpared to wild type mce on a
high fat diet. These data suggest that TLR3 signaling may interfere with
liver glucose netabolismthat contributes to an inpairnment in glucose

tol erance and devel opnent of insulin resistance. 30 Next, insulin |evels
were assessed in TLR3 KO and wild-type mce fed with a nornmal chow or high
fat diet. Blood insulin 59 levels were neasured in mce fasted overni ght

bef ore and A8PtEIonadiYic ddid SchedHénfertirRsindinaties thahnthe sE&ectfsPhg t he
Crystal Chemy(Doinedsiddsovesidn hrél lai-ge Bemakt to/arkb| SAiAasaan kit (cat #
90060). TLR3 KO mce fed a high fat diet showed increased 5 insulin |evels
at baseline (w thout glucose challenge) and 20 and 60 m nutes post gl ucose
challenge (Fig. 33). Overall, the d&xewpleoBBai ned in the glucose tolerance

Itﬁ:L | ISlﬁ'gggﬁthﬁﬁf’-thﬂtggo@:&%eE@gectOfon @ﬁiﬁgrﬁu &%ﬂd@ﬁ&tﬁ:o’dgéyidn 1Leve| s and

sacrificed 10 and thei ngh Byepghial (Epidhalial Cebds jn serumsarrples
The |levels of total chol esterol HD1, LDL triglicerides and FFA were
det ermi ned. Bri ehéygumahl mngouodoxﬁceﬁhs sEiteetidl benl ednbynimed-esendd ng the

change i n absorbance of th unkno es t t he.cha bsor bance of
t he standar< g’gatlféef ngfrﬁg_l\%fL %?lcrae\r,\%@’e ?Ei%g?uﬁ?](l %éor\l/\a r%gor‘? "Di agnostic

Techno!l@gl BEASETEC weWe sdroBal tweddlladéen) I dewredefdsksof(BR dhitosolenasel e run each
day prior tgQ fepor Tekﬁ}g frR8UhdBia ma%em@eaé%d@dbm LLpi ddata was

acquired and expressed in _conventional units dL. The FFA levels were
det er ni ned USPAGENREAMENTA VLS PR FRRB "‘R@“?‘b EnfHet S seReheEFeFover | evel s
in circul atmetagacmloesﬁﬂfeol anamesaaﬁlendé@ma&.meb |me@3a|:fb9\ 1&Qmed to

wild-type et Thes ul.t t e absence of
TLRS ) Gnal tSige HATens SRICPRET 1P et Toieahof B BB evel o
show ng5a wtliaketat 2D©ruII7LWR$1arttrag¢ma§:te Mbbslrfeoweltll"sewerea:tunemr @hch

cardi ovascyl gp; 2h,di seases and preventing devel opment of cardiovascul ar

conpl i cations associated with Type 2 di abetes.
After a 6 h incubation to allow cell attachment, media was

removed and replaced with 200 ul of fresh media. Ten-fold serial

dilutions of mAb 1068 starting at 100 pg/ml were incubated for 40
20 min at 37°C prior to addition of 125 ng/well of the TLR3 agonist

poly(I:C). Culture supernatants were collected 24 h post

poly(I:C) stimulation and Luminex® multichannel analysis (Luminex

Corp., Austin, TX) was performed on samples to assay IL-6, IL-8,

RANTES, MCP-1, IP-10, IFN-«, IFN-y, IL-1f3, IL-12, TNF-o, MCP-1,
25 and IL-10 expression levels.

The results indicated that anti-TLR3 antagonist mAb 1068
(identified in Pig. 20 as mAb CNTO0260) decreases IL-6, IL-8,
RANTES, MCP-1 and IP-10 production in poly(I:C) stimulated BEAS-
2B cells. Expression of IL-6, IL-8, RANTES, MCP-1 and IP-10 was

30 decreased in a mAb 1068 dose dependent manner as shown in Figure
20. IFN-o, IFN-y, IL-1f, IL-12, TNF-o, MCP-1, and IL-10

expression was not detected in the samples.

35

54



In sum the results presented show that TLR3 KO nmce fed a high fat diet
were protected from devel opi ng inpaired glucose tolerance as a feature of
insulin resistance conpared to wild 30 type nmice, denonstrating that the
absence of TLR3 signaling protects mce against Type 2 diabetes.
Furthernore, the data show that TLR3 KO mce on a high fat diet had | ower
| evel s of total cholesterol, LDH and HDL chol esterol as well as HDLc/LDLc
ratio conpared to wild type mce on a high fat diet, thus 35 indicating a
beneficial role of TLR3 antagonist in down- 60 nodul ating risk factors
associ ated with cardi ovascul ar di seases. These finding suggest the use of
TLR3 inhibitor as a nmethod to treaExampge ¥6 di abetes, dislipidema and

get abolAidc tsn@ﬁkpmﬁta%nﬁéarwe@t%&@%em;egnsmv%a&@%@ﬁsgq:tnieqaozﬁf

uman- Adapt €

anti- TLR3 mAb CIU6ENeSRSXRERITEs qubity A0 MEREPhEPBRI “datab®Se conpi | ed
from publ i cesmil/sbaibe sefpiancectrl ahasamsalhe wiahi mllaqiedimaning t he heavy

10 chai n. of C 06 E 6) showe h, hanol o four heavy chain
germ i ngg sequer‘?czglgéngrfrejrnﬁgﬁni F3F3RLS /fg/%BlnlgBZ’ij% %gs ar%Bt{l]ert)B/JHl 71
~and VS_1- 69idfdztE0 Uftrah@sdidmammﬂﬂldhw\lytehaﬂm $@iollyny Foumingicl ei ¢
constructs iiyeahiigf! Be (IR oianRAoke Gl A=LCh8! o wage then

transferred into the sel ected Eluman gern%&'L ep% chal n se uences wer e

synt hesi zed*tFegEhe raral fag baﬁ‘iﬁ?&ﬁla@%s&tseeld%ﬁtlﬁt VAED %&99 ghai ns
desi gnat ed B Wéetﬂ'éﬂthesl‘é\/ﬁoaééj \J-elvz DaHangtd hBeVidicabke se@iee am no acid

sequenc | D.NGs: res ectl vely. The
vari abl ]gosr egﬁc?n 8 thg%’frgcﬂt gEﬁ‘é‘?sn °8fmc&'f06§‘§?‘%€% ’z‘t?ﬁégs showed hi gh
honol ogy t oifshgrad| oghinfiheriza giérud IAMER/éfeqmeﬂcemﬁumml y MBRO12/ JK2 78, VS

A30/ JK2 77,&@&%@49% W% cﬁ%c%@eggRéﬁ elzﬁexofo% M”o% Ladﬂzly Four

nucl ei ¢ constructs regi ons of D68 I aln wer e then
t r ansf er r ed™ rfifo PB§ r?éin%w‘ef@tr@e P FRA TR PRRRY Famctéﬁa fs@aa@hc,t@s were 25

Zyn_t hesi zgdst QJE%%H&EL\‘%?E1ﬁ&i5ﬂlabgém\;ﬁ?aﬁaptﬁdp9{]ﬁﬁﬂgétﬁib:§ﬁﬁlﬂi#&Etl&hai ns |
esi gn as an aving the variable .region anino aci
sequenc% PSS R @6 a§% noRdiy 8 égﬁeﬁ’aé’fﬁéﬁl vely. Sixteen

mAbs represeqlm:lmgtaiﬂlopd)sm@her@brymonps icgnsod¥ tirheted mice received
0.6 mg or 0.06 mg in PBS of an intraperitoneally administered,
nonspecific IgG. Each treatment or control group contained 7
mice. All assessments described here were conducted in
20 accordance with IACUC guidelines.

Influenza A/PR/8 virus was cultured in chicken eggs, PFU
titer was determined using standard assays with MDCK cells, and
maintained as frozen viral stock for inoculations. Streptococcus
pneumoniae (ATCC® Number: 6301™) inocula were grown overnight on

25 trypticase soy agar plates containing 5% sheep's blood
(TSA/blood), bacteria where then removed from the plates and
suspended in phosphate-buffered saline (PBS). Bacterial CFU
titer in the PBS suspension was calculated using the optical
density at 600 nm and standard wmethods. Bacterial inocula were

30 then prepared in PBS. CFU in bacterial inocula were confirmed by
standard colony forming assays to determine the number of
bacteria actually present in the inoculum administered to mice.

After preparation of inoculums, mice were infected
intranasally with influenza A/PR/8 virus or S. pneumoniae as

35 described above. Mock-infected control mice received
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30 four heavy and four light chain variable region constructs were
expressed. All heavy chain variable region frameworks were expressed with a
human |1 g&4 heavy chain constant region having a Ser to Pro substitution at
resi due 108 and Phell4 and Leul 15 to Al a substitutions (SEQ ID NGO 41);
S228P, F234A and L235A in the 35 full-length heavy chain. Al light chain
variable region 61 franeworks were expressed using a hunman K const ant
region (SEQID NO 4). Antibodies were expressed transiently in mamal i an
cells by co-transfection of appropriate heavy and |ight chain containing 5
pl asm ds. Antibodies were purified using standard protein A purification and
di al yzed i mtyapss lflyr adigigtersd PBS iaondegddibed abdlys. werBR3ssessed for

bi ndi ng toar{tla%oﬁig-tr %E@édé&' flice %@i%&&nﬂa&@l%ﬁlﬁ§Eé&d191QQre‘é) using an
ELI SA format as gngare to the parental murine mAb’ C .. Briefly, soluble
'r

10 hurman TPR3185% lrl|Rﬁoabympﬁl%@eoﬁteéapﬁﬁwaﬂFn@ \ﬁél fig%ﬁlbadga vel |
pl ate and dh’:iﬂél dmoeknébatwreonu&amhm@dra&elwaal DitrapepeRAbLBY | ons (10" to

10 ng/sm ) bé)ung ant i bod wag <(%et ect \gl th ra bit anti-nouse |gG HRP
for muriné m& SYESEYPEY SFZ)‘:/}rIrE’tﬁ 980t ﬁBéa%s PAFCIREE0PTR) of*HRP- | abel ed
anti - hunaninfdGerfaei8R/8 ¥3rifHRi36- Q8 umbntachdoses ladGHe iveatypes. ECS0 val ues
det o/ below.
were de eréqm@ ala%g {6 o‘%SHiéeS %EE&&QOMEH gﬁf&% moﬁ ﬁ%%glaﬁ] el ow,

Tabl e 7: at ed EC50 val ues conbl nat HV1 HV4 HV5
HV7 LVl 29wxyiyed (Fig 22)1.47Howpvepy3vippy. gr gacperinly isfegpon LV5 27,7 18.7

13.7 1820. fbgekhdr 228 tBedebdtflerB b 4uln@clal %sgge%eﬁﬁkﬁblé@-tl%@hmo for CLO68
was 8 /m: the results indicated that 12 of the human-adapted mAbs had

| ess titan HIHFOPIR 47 FRYTREPEHY Rf CRiCuIBtEd2RBE50 rel ative to the nurine
parent mAb 1068ce Tieremyshdeieeagie heutCposalihmwserabdhdetteicn, were further

25, ohar act srigedhy et ShInL 00 BL0el N0 AL LY, by Blacacepand  binding

activity in ase cytoki'ne rel'ease asurenment ‘of binding
affinity bfo"Boaedie dhdstivast op AB§ Bpemdca@@u%lwnﬂmecaﬁ%de

t echni quesen MR/ EARIGUP Bat¥RakY Sdet ermine bacterial burden in the lungs.
15 Plates were then incubated until colonies were visible and CFUs
counted. As shown in Fig. 23, prior infection with a sublethal
dose of influenza virug increased bacterial burdens in the lungs
of mice 2 days after S. pneumoniae infectionm.
Administration of 0.6 mg or 0.06 mg of anti-TLR3 mAb 1068
20 per mouse on days 8 and 9 increased the mouse survival rate in
mice infected with influenza virus A/PR/8 and S. pneumoniae
relative to control mice receiving a 0.6 mg or 0.06 mg of a non-
specific IgG@ control mAb (Fig. 21).
Importantly, the body weight of the average female C57BL/6
25 mouse is between 18 g and 20 g; consequently the dose range of
the TLR3 antagonist administered was between approximately 3.0
mg/kg and 3.3 mg/kg body weight for mice receiving 0.6 mg of mAb
1068 or between approximately 30 mg/kg and 33 mg/kg body weight
for mice receiving 0.06 mg of mAb 1068. Fig. 21 is labeled to

30 indicate the lower end of this range.
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was performed at 25C using a Biacore 2000 bi osensor equipped 30 with a CVb
chip with surfaces nodified with protein A (6,000 RU) at 25 C by standard
am ne coupling. Antibody was diluted to 30 nM and captured for one mnute
on different protein A surfaces. 62 TLR3 was injected at 0, 0.1, 0.3, 1.0,
3.0, and 9.0 nM and associations and dissociations were nonitored for 5

m nutes. The protein A nodified surfaces were regenerated using two

6- second pul ses 100 mM phosphoric acid. Avail able binding data sets were 5
fit to a 1:1 interaction nodel (CLAMP). The rate constants and their ratio
(Kp= kd/ ka) and the error of fit carried over the estimate of the apparent
equi l i brium constants were cal cul at Bxpmpte R capture anal ysis was perforned
at 25C usi NEsEebt aZ0rer3 IBQYv IO RNESNoneE UidIREE1 M1l kel G168 Bbu tWbA N
surfaces nodifred 10 wth anti-H s antl body (R&D Systens) (10,000 RU) at 30
C by standard am ne coupling. Human h&@&%hi sti di ne- TLR3 at 80, 120, and 300
RU density was czget preld fenatinneeaselrdfacebondki epeithefl dal tdellsuif ace was used
as referenc t y i t 3.3, 10,
and 30 n ﬁ%slg% g‘?é)e(c)inw%\%ggggbggécﬁgre&%%y{?% % ol?st tr%'F Sgtoz&: % 1Eres and the

di ssoci at i oRGtitEEE (da5AI shawadin gfabdeven ni[nu'-’cl’@§e TrRETARENtSH Semrits body

surfaces wegg1g-hogenerat.pd vdskngr te @nﬁemmc_auk&@ﬁcéaemmgsﬂme' c acid.
Avai | abl e bi nding data sets were fit to i nteract,ion nodel (Bl Aeval T)

corrected f8PrUerFarENEndr M8t 8F d?mé‘&é?l‘”ﬁﬁﬁl‘%’ﬁlecéﬁ‘ﬁ@ﬁt r3t i dH BEofES e. The
rat e const aitisrapeeitdhenlly ainidos4dédfickd/2ka) laded .t hellemioe vadfref 648 carri ed
over the,es f__t.he_ .appare equi Li onst nts were cal cul at ed.
The cal gul a%vé%aKg:rugsudt Sa%hr %Qsﬁ%lg\%’mi rﬁ“ﬁ’bﬁaé e %s\'/\ilz °°two measurenent s
represent 1) theCendifny &istoratpoipgilsadmrialTaeB weZ§ win baprasted. on t he

chip SurfaC@oWﬂs“tMﬁ”wJ&-%’ix@EP'dd%dlhtfb Sebkddtan asbadkqaT: a¢apiiwred on the
chip surface and anti-TLR3 mAb applied in solution phase. The results

i ndi cat e t haRd th4P SSAtEoRT “eke B%ﬁ?d‘Fﬂ%t eSeFEIRSnVETR d‘F‘FPH?’i & when sol ution
based TLR3 ségquemapilineditly 4 mbubé IalntedBﬁmbI@@mfAlbr NBerd ohhpicKkiheogonbi nat ori al
30 mAbs, hav ed the bindi ristl 0 e TLR3 is

i nmobi | %gedﬁﬁélsctgghg E g S%g (?ané gﬁ‘aﬂ § an(rEZt‘g?unS]ét EgG niﬁlﬁgﬁ?rsg’l ndi ng
char act eri stagdish He¥CE‘S-dP§etW) i goruelastest(@n@t%-ﬂDhckmﬁ@nEﬁimibnm,ng curves.

Inc., San Jose, CA), and diaminobenzidine (DAB) substrate

(Becton-Dickinson Biosciences, Inc., San Jose, CA) per the
manufacturer’s instructions. Incubated sections were
20 counterstained with hematoxylin by standard methods.

Incubated sections were then visually inspected and the
number of cells in the colon crypts staining positive for Brdu
incorporation into the DNA were counted. Cells were counted in
24 consecutive well-oriented crypts in a section from the same

25 gegment of the colon. BrdU incorporation was used as a surrogate
marker to identify cells progressing through the cell cycle; i.e.
proliferating cells. In Table 4, proliferation rate data are
expressed as the mean number of BrdU stained cells per colon
crypt per animal per 2 hours. These data are presented as the

30 mean proliferation rate i standard deviation (P<0.0001, T-test).
The data indicate that inactivation of TLR3 increases colonic

epithelial cell proliferation.
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63 Table 8: Cal cul ated KD val ues for conbinatorial mAbs. nmAb KD wit
capture KD with TLR3 capture 1068 (mgd) 1.2 0.7nM 0. 316 t0. 06nM
. InMO0.7 f0.00l nM HV5/LV1 2. OnM 0.65 t0.07nM HV1/LV1 3.9nM 1.7 1.2nM
Hv4/LV3 0.5nM 3.4 2.8nM HV1/LV7 7.2nM 90 t18nM Bi nding activity of the

human- adapt ed anti - TLR3 mAbs

cell -based cytokine 5 release assay. The human | ung epithelial cel
BEAS- 2B was plated in a 96-well plate and either poly(l:C or poly(

i ncubat ed
the cell s.

h mAb
HVS/ LVS

assayed by Biacore was also determned in a

| I'ine
|:C) pre-

with an anti body candidate in a serumfree matrix was added to

After 4 days, conditioned nediumwas renoved and sol ub

e

cyt oki ne 1Zabae st yefacrragsdr ealomyc| emithekial) cebtmrol dfgration deresul ts are

shown in IilngTLQjS ]@eakglg;mm@; ileR. t hat bi ol ogi cal

mAb C1068

n_of TILR3 activity as neasured_bv a

in pro-inflammat ory cyt oki ne geneWh]tq,‘é"MP%y cel sT&'ﬁ%\IcFeé’ﬁg&P%"ilﬁ t
' j bt ed—mAbICEs Exanpl]

| i gand pd!

V1A o) raf
Generatidn %?ig ?ﬁ % %?44 on of _Human- Adapt e C1068 Heavy and L
Chai n Varla ﬁR eF%%ﬁ?ﬁnTunogen?cﬁﬁy a%aly5|$ of tRe®rtiri‘fe ant i
mMAb 1068 '‘€EBRs—evesat Cu a—setrt-es—ot G et 0Pes5—Y t+-H-Ar—the—EbR—beund

that could be mani pul ated to reduce the inmunogenicity

sequence.

substituti

Once regions that coul d Bxempdeil8ul ated were identified,

activity of the parental

decr ease
he TLR3

e 21

i ght
-TLR3 20
aries

score of the

bot h

sequenge a@@féétr u@twn%l AG’E:[J:LQ:&: &V&rleni@%guﬁ&ﬁa@ é@ﬂ 8o W Rafd 0 acid

p0|nt ani no ac|a 8 Y gt Regovery JSrom Inflammatory; Bowsly Daseds

chai n

vari abl e

regi on (V8) and'héf]ﬁﬁﬂlfsﬁatfmtqafaw&f(@ol&hl@@1tﬁeﬂﬂﬂb|celﬁﬂdiualﬁ§| ple) were

identified in the_light .chain, va i on mut at i ons
vere madeSoRdebendent T8 PR Tchde\il-ﬁ/ﬁlll_nﬁa%r? I?ﬁ}'oéjoﬁ"&)l eﬁrs'e ?&;Dt) ed in Table
9. One ot has ﬁy$m¢aséd§ub$npcanganume;RalEﬂreapptlganet@pt1v1ty (Table

10

15

20

25

5). In these experiments, female wild-type C57BL/6 mice or the
TLR3 KO mice described above were each given 5% (w/v) dextran
sulfate sodium (DSS) in the drinking water for 3 days to induce
acute ulcerative colitis. Mice were then supplied with plain
water until the end of the experiment 30 h later. Mice were
injected with BrdU, as described above, 6 h after they began
receiving plain water. Mice were then allowed to recover from
DSS induced ulcerative colitis for 24 hrs and were sacrificed.
All mice were 6-8 weeks old and each treatment group had at least
3 mice.

Colon samples for histopathological analyses of colonic
crypt cell proliferation were prepared and analyzed as described
in Example 15 above. Proliferation rate data are expressed as
the mean number of BrdU stained cells per colon crypt per animal
per 24 hours. These data are presented as the mean proliferation
rate + standard deviation (P<0.004, T-test). The data in Table 5
indicate that inactivation of TLR3 increases the proliferation
rate of colonic epithelial cells during recovery from

inflammatory bowel disease.
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5 determ ne the effect of changing the MLO2 residue to an isoleucine, this
was conpleted to reduce the overall nunber of nethionines in the CDRs as

t hese residues can be post- translationally oxidized a nodification
potentially detrinmental to the solubility of proteins. These anti bodies
were generated 10 and assessed for TLR3 binding (see Tables 10 and 11) and
bi oactivity (see Figures 26-30) as described above. Table 9: Location and
identity of CDR point nutations Location Variant Nunber SEQ ID NO Vh CDR1
134M HBV1 45 Vh CDR2 Y60G HBV2 47 Vh CDR2 N61A HBV3 49 Vh CDR2 F64G HBV4
51 Vh CDR3 ML021 HBVS 53 Vic CDR1 H30S HBV6 55 Vic H30S/ N315 HBV7 57 Vic
CDR1 HBVS SERb1pR¥)S/ RBESFNEIGABrightritheliadakel]l aivediFaz®iborrafiesCDR
variants | ol hicadng tmAaseis Ygriat b/1abEC HEYG) HBVA HBVS
ECsQ(ng/m ) 17 14.6 48 40 74.7 20 Table 11: Cal cul ated ECSO or Vic CDR
variants i mTFLREMHORY] ﬁ*’elagé%ﬁlaseVarl ant HBV6 HBV7 HBV8 EC50 (ng/m) 1223 >
5000 > 5000 25 AT five single PoiiDa-1peapddNS NAARRE NGLHeE kbeDutct e 1068
CDRs graftjed into the HV1/LV1|backgreausd maeee well bgkeralaeddasice65
i ndi cat ed bycéleaibimdithgl EHISO] agai nst human TLR3] The EC50 of the Hv1/LV1
backgr ound wesllreaslrfedatior?9]| 2 ng/ olg i be2val ues for ohet h dl.34M and Y60G
were | ower| than thksse 17 and 4.6 ng/m, respectively. This suggest|s that

t hese changes not only reduce 5 in silico inmunogenecity of HVI/LV1 but al so
inprove g he binding to TLR3. The other three nutations bound a little
weaker than

Example 19
Insulin Sensitivity in TLR3 Knockout Mice

TLR3 Knockout (KO) (on a C57BL/6 background) and wild-type
(WT) control mice (C57 Bl/6) were fed a high fat diet (Purina

10 TestDiet #58126) consisting of 60.9% kcal fat and 20.8% kcal
carbohydrates. Control TLR3 KO and WT mice were fed with normal
chow. Animals were fasted overnight and a glucose tolerance test
(GTT) was performed by injecting 1.0 mg/g glucose
intraperitoneally and blood glucose readings were obtained at 0,

15 15, 30, 60, 90, and 120 minutes.

Fig. 31 shows that TLR3 KO mice on a high fat diet for 14
and 26 weeks showed improvements in a glucose tolerance test when
compared to wild type mice on a high fat diet. Mice fed with
normal chow did not display any changes as expected. These

20 results showed that TLR3 signaling might impact insulin
sensitivity and provide a basis for the utility of TLR3
antagonists for the treatment of Type 2 diabetes.

Fig. 32 shows the fasting blood glucose levels in mice on a
high fat and regular chow diet. TLR3 KO animals normalize their

25 fasting blood glucose levels when compared to wild type mice on a
high fat diet. These data suggest that TLR3 signaling may
interfere with liver glucose metabolism that contributes to an
impairment in glucose tolerance and development of insulin
resistance.

30 Next, insulin levels were assessed in TLR3 KO and wild-type

mice fed with a normal chow or high fat diet. Blood insulin
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HvV1/LV1. None of the nmutations in the CDRL of the VI were tolerated (EC50 >
1000 ng/m) suggesting that this region is crucial for how 10 1068

recogni zes human TLR3. The present invention now being fully described, it
will be apparent to one of ordinary skill in the art that nany changes and
nodi fications can be made thereto w thout departing fromthe 15 spirit or
scope of the appended clains. 66 SEQUENCE LI STING <110> CENTOCOR, | NC.
<120> TOLL LI KE RECEPTOR 3 ANTAGONI STS, METHODS AND USES <130> CENS083 PCT
<140> TO BE ASSIGNED <141> 2005-11-30 <150> 60/631, 815 <151> 2004-11-30

<150> 60/ i <151> 2004-12-15 <150> 60/ 641 % g <151> 2005- 01- 06
<150> 60/%1%’ PorereBRAsUIEsipgige fasig °V€67"7%17‘3 Foor& PEES2HE5. 10- 18
<160> 63 @liﬁrasd:m&'@g‘eor Nindawswalegaamti t4tOd vwedbf>tHe <2¢den12712 <212>

DA <213> S0 (3981, 0%, 740051 il 92080207 61 BLASCHLGaY et AELL | 1 99000g0Ce

ttttgcectt tgggat gctg ccaccaccaa gtgca t gaag
tt gct gact P¥aftcadery @2@1095@@ galiah ég@tdaééc-‘gﬁp“tega%mla@éedacaaacat aa

cagt gt tsgaa; fxhl {aeeals W0naged Qfaa%fc@mgéaa%basvcrﬁqwgg&aaﬁdtztocaﬁ@aggt
atagccaget aactagettg 240 gatg tag at ttaacaccat ctcaaaact %ccagaat

t gt gccagad Oaélﬁl%t'(’ecsapgs%&}ucose challenge (Fig. 33). Overall, the da

obtained in the glucose tolerance test suggest that the absence
of TLR3 signaling impacts insulin levels and insulin sensitivity.

At 30 weeks on a high fat diet TLR3 KO mice were sacrificed

10 and their lipid profiles were determined in serum samples. The
levels of total cholesterol, HDl, LDL, triglicerides and FFA were
determined. Briefly, all lipid tests were calibrated by
referencing the change in absorbance of the unknown samples to
the change in absorbance of the standards using GEMCAIL Reference

15 Serum (Alfa Wassermann Diagnostic Technologies, LCC, West
Caldwell, NJ). Two levels of controls were run each day prior to
reporting resultg. Samples were loaded and lipid data was
acquired and expressed in conventional units mg/dL. The FFA
levels were determined using NEFA kit (Wako). The TLR3 KO

20 animals showed lower levels in circulating cholesterol, LDL and
HDL as well as FFA compared to wild-type mice on the same diet.
These results show that the absence of TLR3 signaling has a
beneficial role in lowering cholesterol levels, showing a utility
for TLR3 antagonist MAbs for the treatment of cardiovascular

25 diseases and preventing development of cardiovascular
complications associated with Type 2 diabetes.

In sum, the results presented show that TLR3 KO mice fed a
high fat diet were protected from developing impaired glucose
tolerance as a feature of insulin resistance compared to wild-

30 type mice, demonstrating that the absence of TLR3 signaling
protects mice against Type 2 diabetes. Furthermore, the data
show that TLR3 KO mice on a high fat diet had lower levels of
total cholesterol, LDH and HDL cholesterol as well as HDLc/LDLC
ratio compared to wild type mice on a high fat diet, thus

35 indicating a beneficial role of TLR3 antagonist in down-
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GTTIGNE MR VE T i n BT LD o bar T LT 4D SURTAEE AWT2100
hm\taint-hda;aiedgamtu&amaﬁt oy had e hbinsgdetidriaaedcad L g, 2160

aed GLA2E80 nGh Qﬂét@aﬁ%ié bl gﬁén qgaabal tdc s %% %@EC 220

t caaagaaat agacagacag acagaacagt ttgaatatg ata 280
tn #FQER AWsgg t gdgt 29 taggg&hcafpﬁpft@tlc’ﬂtaat ggaaaaggaa 2340

t caaaie! L Grifhadpaen 0a9RCI 14 2EBAGOQE 810dst (EBRAG! Ro 2400
ttaacagcat ,Caaaagaagc agaaaaatta tttttgttat aacacaccat 2460

delc chered FioaRRIrAPEY WaggtaddsRt aﬁhﬁéﬁgﬁ%“&lﬁﬁa%@&f’%‘fets 2520

namely VB_012/JK2 78, VB_A30/JK2 77, VB_A20/JK4 76 and VB_L1/JK2
76 of the human VK I family. Four nucleic constructs in which
the CDR regions of C1068 light chain were then transferred into
the selected human germline light chain sequences were
synthesized to generate four human-adapted anti-TLR3 mAb light
chains designated as LV1, LV3, LV5 and LVv7 having the variable
region amino acid sequences shown in SEQ ID NOs: 33, 35, 37 and
39, respectively.

Sixteen mAbs representing all possible combinations of the
four heavy and four light chain variable region constructs were
expressed. All heavy chain variable region frameworks were
expressed with a human IgG4 heavy chain constant region having a
Ser to Pro substitution at residue 108 and Phell4 and Leull5 to
Ala substitutions (SEQ ID NO: 41); S228P, F234A and L235A in the
full-length heavy chain. All light chain variable region
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gaacaaaatc tggattccat tatattggtt ttccttgagg agattccaga ttataaactg 2580
aaccatgcac tctgtttgcg aagaggaatg tttaaatctc actgcatctt gaactggcca 2640
gtt cagaaag aacggatagg tgcctttcgt cataaattgc aagtagcact tggatccaaa 2700

aactctgtac at 2712

Met Arg
Phe Ay
d u Vval
Leu Pro
Arg Leu
Asp Val
Lys Leu
A n Leu
Hs Leu
Lys A n
160
175
185
200
215

190
205
220

Ser Thr VED Leu
> o, Mg pasts

<210> 2 <211> 904 <212> PRT <213> Hono sapiens <400> 2
Pro Cys Ile Tyr Phe Tip Ay Gy Leu Leu Pro 1 5 10 15
Ala Ser Ser Thr Thr Lys Cys Thr Val Ser H's 20 25 30
Ala Asp Cys Ser H's Leu Lys Leu Thr Gn Val Pro Asp Asp 35 40 45
Thr Asn Ile Thr Val Leu Asn Leu Thr H's Asn G n Leu Arg 50 55 60
Pro Ala Ala Asn Phe Thr Arg Tyr Ser G n Leu Thr Ser Leu 65 70 75 80
A yFrehevwerdy Tere |skprSeged ysinoea i@manPKoca@sgarie re@ion ASEO8ED 90 95
Praidves) Leu Lys Val Leu Asn Leu G n H's Aen Gu Leu Ser 100 105 110
Ser Asp L Thr Phe Ala Phe Cys Thr Asn Lau Thr G u Leu 115 120 125
Met SerAﬁgW%Fslv%fe@?@{weM@aE%em 28 aprgl PHe oghls £30 135 140
LyScoASﬂaﬂ.sEléci:iﬁl BEr awbp&s@td_%aﬁerankﬂl slgéﬁncﬁn}h Iceﬂt&mngl% 150 155
aggrs ? A% u Leu 165 170
Eyewﬁrleepltﬁl 19§ & 51}83 "?L_{anglé p(ﬁo @u Leu Asp 180
II@@hélwtaOAaanCSdnaEezedLémtd_)PeSLm tharddterizari®ar Ser Asn A n 195

Ile Lyﬁlgﬂs Rﬂﬁs S»?é’repégsegsgd%’osr gﬂ?dl'ﬂ'gstg‘l tﬁ'lel 'egtg&élﬂﬂaﬂ-eu Phe 210

(SEQ ID NO: 4) using an ELISA format as

A n Thr Leu
Met Leu Cys

domain of human TLR3

compared to the parental murine mAb C1068. Briefly, soluble

10 human TLR3 extracellular domain was coated into the wells of a 96

15 109-036-088)

well plate and candidate mAbs were incubated at various
concentrations (10 to 10 ng/ml) and bound antibody was detected
with rabbit anti-mouse IgG-HRP for murine IgGl isotypes (Zymed,
South San Francisco, CA) or HRP-labeled anti-human IgG (Jackson
for human IgG4 isotypes. ECs; values were determined

and the results are shown in Fig. 24 and Table 7 below.

Table 7: Calculated EC;, values for combinatorial mabs

ECso ng/ml HV1 HV4 HVS HV7

LVl

29.2

29.1

15.5

1474.0

LV3

117.7

60.2

28.9

> 5000

LV5

27.7

18.7

13.7

1820.0

Lv7

288.8

182.9

78.6

4258.0

20

25

30

The calculated ECs, for C1068 was 8 ng/ml; the results indicated
that 12 of the human-adapted mAbs had less than a 40-fold

reduction in calculated ECs;; relative to the murine parent mAb

1068.

The mAbs having the ECs;, values in bold text were further

characterized by determining binding affinity by Biacore and

binding activity in a cell-based cytokine release assay.

Measurement of binding affinity by Biacore was performed by

mAb capture and TLR3 capture techniques.

MAb capture analysis

was performed at 25°C using a Biacore 2000 biosensor equipped

at 25 °C by standard amine coupling.

with a CM5 chip with surfaces modified with protein A (6,000 RU)

Antibody was diluted to 30

nM and captured for one minute on different protein A surfaces.
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240
255
265
280
295
305
dn
Adn
Pro
Tyr
du
Asn
Trp

Au
Phe
Val

Arg
Asn

Leu Phe Leu Asn Asn Val Gn Leu Gy Pro Ser Leu Thr Qu Lys 225 230 235
Leu Cys Leu Qu Leu Ala Asn Thr Ser Ile Arg Asn Leu Ser Leu Ser 245 250
Asn Ser A n Leu Ser Thr Thr Ser Asn Thr Thr Phe Leu Ay Leu Lys f 260
270 Trp Thr Asn Leu Thr Met Leu Asp Lou Ser Tyr Asn Asn Leu Asn Val 275
285 Val Ay Asn Asp Ser Phe Ala Trp Leu Pro Gn Leu Au Tyr Phe Phe 290
300 Leu Au Tyr Asn Aen Ile An H's Leu Phe Ser H's Ser Leu Hs Qy

310 315 320 Leu Phe Asn Val Arg Tyr Leu Asn Leu Lys Arg Ser Phe Thr Lys
325 330 335 Ser Ile Ser Leu Ala Ser Leu Pro Lye Ile Asp Asp Phe Ser Phe
340 345 350 Trp Leu Lys Cys Leu Gu H's Leu Asn Met Qu Asp Asn Asp Ile
355 36BR3e3s gpieqted 1"y§ SBrl.A9n3 Mek- OPhd: OFhAnd §- L8l #% Asn Leu Lys

Leu 37@s3d5ia886ns Sﬁﬁ Hﬁhoﬁeétﬂﬁi% Séfe Rbﬁlﬂ_d’ﬂeds%r ImuuﬁxﬁtgesThrT}Leeu Thr Asn
Thr 385 390 395 4Q0 .Phe val Ser er Pro Leu ng Il e Leu

Leu ThP Ey&%05™2 1ﬁi5sur/£§ﬁew§r?|%69§8Frﬁ?éi P’F%an‘-’GtH%%rseﬁESB Ala Phe Ser
Leu d ypubbss 14200 pBod@riguadddl \Vawailleblé\dyintieng @ayaLmtsAszarG ulle dy

G L efdt 1 Mo phf A Ile Ph
L S e S B iy o e

Al a Le&hvalr pEgo Ues M7l 4750148?@ exar EéLﬁl@l ﬁawﬂgeq_euewhel_eu Arg Arg

Al a Legsk¥isatRSHr e A5FardB 490 14851 umSebn@ntEr fer2elcaléRIalPlg. G n Pro Leu
Asn Leu Thr Ile Leu Asp 500 505 510 Leu Ser Asn Asn Asn Ile Ala Asn |le

Asp Asp Met TERY capiury ?na]&ﬂ_sgs5g@s performed at 25°C using a Biacore

3000 biosensor equipped with a CM5 chip with surfaces modified

10 with anti-His antibody (R&D Systems) (10,000 RU) at 30 °C by
standard amine coupling. Human hexa-histidine-TLR3 at 80, 120,
and 300 RU density was captured on three surfaces while a fourth
surface was used as reference. Antibody was injected in
duplicate at 0, 0.4 1.1, 3.3, 10, and 30 nM. Association phases

15 were monitored for three minutes and the dissociations were
monitored for seven minutes. The anti-His antibody surfaces were
regenerated using two 3-second pulses 50 mM phosphoric acid.
Available binding data sets were fit to a 1:1 interaction model
(BIneval™) corrected for different drifts of each mAb-

20 concentration profile. The rate constants and their ratio (Ky=
ks/k,) and the error of fit carried over the estimate of the
apparent equilibrium constants were calculated.

The calculated K, results are shown in Table 8 below. The
two measurements represent 1) the binding affinity with anti-TLR3

25 mAb captured on the chip surface with human TLR3 applied in
solution and 2) TLR3 captured on the chip surface and anti-TLR3
mAb applied in solution phase. The results indicate that that
all of the candidates retain nM affinity when solution based TLR3
is captured by immobilized mAb confirming that the combinatorial

30 mAbs have retained the binding characteristics of 1068. When
TLR3 is immobilized on the chip most of the candidates retain the
tight binding characteristics, a result that is consistent with

the ELISA binding curves.
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Leu Gu Lys Leu Gu Ile Leu Asp Leu A n H's Aen Asn Leu Ala Arg 530 535 540
Trp Lys Hs Ala Asn Pro Ay Gy Pro Ile Tyr

Leu
560
575
585
600
615
625
Trp
Ser
Val

du
Ile
Tyr
Arg
Lys
du
Ay
Ser
Leu

Leu
Il e

Ser

Pro Val du Val

Phe Leu Lys Ay 545 550 555

H's Lou Hs Ile Leu Asn Leu Gu Ser Aan Ay Phe Asp G u 565 570
Phe Lye Asp Leu Phe GQu Leu Lys Ile Ile Asp 580

590 Leu Ay Leu Aen Asn Leu Aen Thr Leu Pro Ala Ser Val Phe Aen Aen 595
605 dn Val Ser Leu Lys Ser Leu Asn Leu G n Lys Asn Leu Ile Thr Ser 610
620 3 Val Gu Lye Lys Val Phe Gy Pro Ala Phe Arg Asn Leu Thr Qu Leu
630 635 640 Asp Met Arg Phe Asn Pro Phe Asp Cys Thr Cys GQu Ser Ile Ala
645 6 55, Phe, Val Trp. Il e_Asn U Thr ,H's Thr Asn Ile Pro GQu Leu
660 @6—7—%’ Sg?lﬂ‘?ls‘-’m%%’féglﬁ?sf%@nco%ﬁ‘nﬁ'o&la s Tyr Hs Ay Phe Pro
675 680 685 mAbg Leu Php #spitinmabetariaire Cy Kol wEtPATDRSeFaplube Ar 0 Phe
Leu 699—693-768 g“'ﬁ,‘, Pherivet Hg ;"‘.@n'”}r -Set Heo lfJg' J._és%si.n'e PHe |l e Phe
Val {705 ;{8 7@ %0 Leu LeuJ1'I en?-ﬁ SMPhe du dy rpi'Arg | e Ser Phe
Trp Asn Val 725 730 735 | Ser Val H's Arg Vall Leu Gy Phe Lys dfu Ile Asp
G n Thr—Guwedtsa 45 750 G Phe G Tyr—AraAaz fyr—He134e+HHs Ala Tyr
Asp Lys Asp V36E'960 765 Trp val Trp Gu His phd e 8 et diu Lys
Asp G n Ser HVE4LVZOQ 775 [780 Lys2fm¥ Cys Ley G u0G&W Ar§7Mp Phe Gu Al a
Val H LV : Vary ABTLIS98 M ys Arg
Arg Lys Ile |le Phe Val B05 810 815 1le Thi H s Hs leu leu Lys Asp Pro
WS LyS Arg}’fyl"fél‘ﬁ/s Val 0.5nM 3.4 +2.8nM

HV1/LV7 7.2nM 90 +18nM

10

15

20

25

Binding activity of the human-adapted anti-TLR3 mAbs

assayed by Biacore was also determined in a cell-based cytokine

release assay.

The human lung epithelial cell line BEAS-2B was

plated in a 96-well plate and either poly(I:C) or poly(I:C) pre-

incubated with an antibody candidate in a serum-free matrix was

added to the cells.

After 4 days, conditioned medium was removed

and soluble cytokine levels were measured by Luminex® technology.

The results are shown in Fig. 25 and demonstrate that biological

activity of the parental mAb Cl1068, i.e., neutralization of TLR3

activity as measured by a decrease in pro-inflammatory cytokine

generation by cells challenged with the TLR3 ligand poly(I:C), is

retained in the human

-adapted mAbs.

Example 21

Generation and Characterization of Human-Adapted C1068 Heavy and

Light Chain Variants

In silico immunogenicity analysis of the murine anti-TLR3

mAb 1068 CDRs revealed a series of aggretopes within the CDR

boundaries that could be manipulated to reduce the immunogenicity

score of the sequence

. Once regions that could be manipulated

were identified, both sequence and structural criteria were

applied to decide what amino acid substitutions should be used.

Using these criteria, four single point-amino acid substitutions

were identified in the heavy chain variable region (Vy) and three
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820 825 830 His Hs Ala Val G@n An Ala lle Gu A n Asn Leu Asp Ser lle lle
835 840 845 Leu Val Phe Leu Qu Gu Ile Pro Asp Tyr Lys Leu Asn His Ala Leu
850 855 860 Cys Leu Arg Arg Gy Met Phe Lys Ser Hs Cys Ile Leu Asn Trp Pro
865 870 875 880 Val Gn Lys Qu Arg Ile Ay Ala Phe Arg His Lys Leu A n Val
Ala 885 890 895 Lou Gy Ser Lye Asn Ser Val H's 900 c210> 3 <211> 2109
<212> DNA <213> Honp sapiens <400> 3 atgagacaga ctttgccttg tatctacttt

t gggggggcec ttttgecctt tgggatgectg 60 tgtgcatcct ccaccaccaa gtgcactgtt
agccatgaag ttgctgactg cagccacctg 120 aagttgactc aggtacccga tgatctaccc
acaaacataa cagtgttgaa ccttacccat 180 aatcaactca gaagattacc agccgccaac

tt cacaaggt mtagoemgde siagiagcot tdgQubld andad giragfet weraabdemtafiet daaaact g
gagccagaat gt 96AA08R. ACLLE A0 300y L AR2ag1T teilHRAGRLEEA,IGAGRA! 0aY
ctatctcaac tttctgataa_ aacctttgcc 360 ttctgcacga atttgactga actccatctc

at gt ccaact “@Qat%%d%r&tlﬁ’ah%gﬁ‘ﬁ KWLVéa@%Fg‘@FP‘%@i PEdaRjeadatteyhdptt t aat c

acat t agat c fagletLat ane tigett gheaod 8hbst ctaGanadds baggaapheaqaa@ t caget g
gaaaat ct.cc agct t attat caaac. 540, aat aaaattc aagcgctaaa aagt gaagaa
ct ggat at’ct ‘fé?gﬁrg’éﬁt g%e at 5Ff‘fa°gfg§h%rﬁﬁ)mgaglé‘? %Sﬁg’fes‘tlgg%gﬁocﬁﬁa t caaat t aaa
gagttttct c icayggtiget t thicawgs acdnplE64 tggesaiyatkt tie ivggell autbéctofaacaat
gt ccaget 09 QLALSAGCE! id 4520808 Ys T2hecCLALGLEL AL ARL! gUGAAA Cacaageal t
cggaatctgt ctctgagtaa cagccagctg 780 4 tccaccacca gcaatacaac tttcttggga
ct aaagt gga ‘Fanataitiensl hatogedetntt aguplificationt neterddadty tdgsuinentggt t ggt
aacgattcct ot ged tgaehi 105262a6¢R200. gaadatht Slodiest AGR0bAndARLAat at a
cagcatttgt tttctcactcg ttt&cac%%g‘d%o cttttcaat(%) tag\ag tacct gaatttgaaa
cggt ct 1% a TEaAREF55G 1o LR e dsegcr et £ éagjdalaflﬁa tgatttttct
ttt cagt ggc Himaaai gyt (ggagigernds 28080 aaadsicgybed) avbaat gat at tccaggcat a
aaaagcaata tgttcacagg attgataaac 1140 ctgaaatact taagtctatc caactccttt

acaagtttgc gaactttgac aaatgaaaca 1200 tttgtatcac ttgctcattc tcccttacac
at act caacc FeRdechaghacaipaated ddenbBy of CDR point mutations

Location Variant Number SEQ ID NO:
Vh CDR1 134M HBV1 45
Vh CDR2 Y60G HBV2 47
Vh CDR2 N61A HBV3 49
Vh CDR2 F64G HBV4 51
Vh CDR3 M1021 HBVS 53
VK CDR1 H30S HBV6 55
Vk H30S/N31S HB¥7 2;
Vk CDR1 HBVS
H30S/N31S/N28G
15
Table 10: Calculated EC;, for Vh CDR variants in TLR3 binding
assay.
Variant HBV1 HBV2 HBV3 HBV4 HBVS
ECso (ng/ml) 17 14.6 48 40.9 74.7
20
Table 11: Calculated EC;, for Vk CDR wvariants in TLR3 binding
assay.
Variant HBV6 HBV7 HBVS
ECs (ng/ml) | 1223 > 5000 > 5000
25

All five single point mutations made in the Vh of the 1068
CDRs grafted into the HV1/LV1 background were well tolerated as
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aaaat agaga
aat gaaattg
atctatcttt
agcctt caac
ccattccagc
at aaat gat g
aact t agcac
ct gt ctcacc
gt ctt caagg

gtgatgcttt
ggcaagaact
cct acaacaa
gact gat gct
ctcttcgtaa
acat gttgga
ggct ct ggaa
t ccacat cct
atttatttga

ctcttggttg
cacaggccag
gt acct gcag
ccgaagggt g
cttgaccatt
gggt ctt gag
acacgcaaac
t aact t ggag
act aaagat c

ggccacct ag
gaat ggagag
ct gact agga
gccct t aaaa
ct ggat ct aa
aaact agaaa
cctggtggtc
t ccaacggct
atcgatttag

aagt acttga
gt ct agaaaa
actcctttgce
at gt ggat ag
gcaacaacaa
ttctcgattt
ccatttattt
tt gacgagat
gat t gaat aa

cct gggectt
tattttcgaa
cttggtccca
ctctccttca
cat agccaac
gcagcat aac
cct aaagggt
cccagttgag
tttaaacaca

1320
1380
1440
1500
1560
1620
1680
1740
1800

cttccagcat igdgeateact by theabé E€%Q @oadesft heman Jakect TheafGagefathe860
Ctcat aacat Gt 03daRgEIRRA0HAd e a SSHARLCAPCIS, ot ﬁ@ﬂﬂaaﬁﬁé \&Qﬁ&ﬂaﬂﬁr{ a 1920

gat at gcgct ttaatccctt tgattgcac tgt agta tt git tgttaattgg 1980
at t aacgaga EBat3 a5 & be ?‘Qeag%’?ﬁ é’ég%t‘sac?%@@gt ty ecg‘ ¢8kt cca 2040

cctcact at ¢ misgggiivete. aghgagacidests ttfat atifisecaliaidegcact agagagides 2100

ccctttgaa <210 03, 5 R <213> | <400> 4 Met
NG Gt SR, ey heBReqil B e TRt SR Tnb Rl RS SRgng "] ol
Ay Mt LeLI:OCSFéRW aT@erotSer OhreeThutdbion@ywuRfira VdktBerweidker 2hap5 30 G u

Val
Pro
Leu
Asp
Lys
Adn
Hi s

Al a As gyper Hs Leu Lys Leu Thr G n Val Pro Asp Asp 35 40 45 Leu
Thr Asn e Thr Val Leu Asn Leu Thr H's Asn A n Leu Arg 50 55 60 Arg
Pro Al a AI aNeRe) gfhEhHutAEor ingdie EPRL Lq:fut*FﬁrVJLSé’Pr?;etiPleBSteF’O 75 80

Val A y(gehe >Assvol hg/thl)e sbededt) ig LiHat Gt Prreg{adnl ikeorddisalGdr w90 95
LeLiOProl0 trLeu %%s ¥%| L%gaAsn Leu @n Hs Asn Qu Leu Ser 100 105 110
Leu %sert RS prISPERTHTS PRE*A A"Phe Cys Thr Asn Leu Thr Gu Leu 115 120 125

Leu Met Ser Asn Ser Ile An Lye Ile Lye Asn Asn Pro Phe Val 130 135 140
The present invention now being fully described, it will be
apparent to one of ordinary skill in the art that many changes
and modifications can be made thereto without departing from the

15 sgpirit or scope of the appended claims.
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Lys
160
175
185
200
210
- 225
Ser
Lys
Val
Phe
Hi s
Phe
Phe
Asn
Asn
. Lau
- Hi s
- Ala

G n Lys Asn Leu Ile Thr Leu Asp Leu Ser H's Asn Gy Leu Ser 145 150 155
Ser Thr Lys Leu Ay Thr Gdn Val Gn Leu Qu Asn Leu An Gu Leu 165 170
Leu Leu Ser Asn Asn Lys Ile G@n Ala Leu Lys Ser Qu Gu Leu Asp 180
190 Ile Phe Ala Asn Ser Ser Leu Lys Lys Leu Qu Leu Ser Ser Asn A n 195
205 5 1le Lys Qu Phe Ser Pro Ay Cys Phe Hs Alalle Gy Arg Leu Phe
215 220 Ay Leu Phe Len Asn Asn Val G n Leu Ay Pro Ser Leu Thr Qu Lys
230 235 240 Lau Cys Leu Gu Len Ala Asn Thr Ser Ile Arg Asn Leu Ser Lau
245 250 255 Asn Ser A n Lau Ser Thr Thr 5er Asn Thr Thr Phe Leu Ay Leu
260 265 270 Trp Thr Asn Leu Thr Met Leu Asp Leu Ser Tyr Asn Asn Leu Asn
275 280 285 Val Ay Asn Asp 5eTPREEATET™p Leu Pro A n Lau Qu Tyr
Phe 290,205 -8@Q@cod-e¢nd U Tyr Asn Aen Ile Gn Hs Leu Phe Ser H's Ser Leu
Gy 305 310 315 320 Leu Phe Asn Val Arg Tyr Leu Asn Lau Lys Arg Ser
Thr Lys1@-n 18258380 rREB&PHTOSEr ANTh@onDders,Leu Ala Ser Leu Pro Lys Ile Asp Asp
Ser Phe G nMEB®WOS 348 @B6 Trp Lau Lys Cys Leu Qu H's Leu Asn Met A u Asp
Asp Ile Pro_ 355 360 365 dvy Ile Lys Ser Asn Met Phe Thr Ay Leu lle
Leu Lye 39t CER837A6T375 380 “Ser Leu Ser Asn Ser Phe Thr Ser Leu Arg Thr
Thr Asn, @ U.dhe 2388ym20 395 400 Phe Val Ser Leu Ala His Ser Pro Leu
Ile Lewidsnabeidhp Lys 405 410 415 Asn Lys Ile Ser Lye Ile Qu Ser Asp
Ser Trp Leu Ay H's 420 425 430 Leu Gu Val Leu Asp Leu Gy Lau Asn

Phe
Ile A yi@ne@aillead Thr
<151> 2004-11-30

<150>
<151>

60/636,399
2004-12-15

<150>
<151>

60/641,877
2005-01-06

<150>
<151>

60/713,195
2005-08-31

<150>
<151>

60/727,610
2005-10-18

<160> 63

<170> FastS8EQ for Windows Version 4.0

«210> 1

<211> 2712
«212> DNA
<213> Homo

<400> 1

atgagacaga
tgtgcatcct
aagttgacte
aatcaactca
gatgtaggat
ttaaaagttt
ttctgcacga
aatccetttyg
tctacaaaat
aataaaatte
aaattagagt
ggaagattat
ctatgtttgg
tccaccacca
ctttectaca
gaatatttct
cttttcaatg
gectcactec
aacatggaag
ctgaaatact

sapiens

ctttgceettg
ccaccaccaa
aggtacccga
gaagattacc
ttaacaccat
tgaacctcca
atttgactga
tcaagcagaa
taggaactca
aagcgctaaa
tgtcatcgaa
ttggcctett
aattagcaaa
gcaatacaac
acaacttaaa
tcctagagta
tgaggtacct
ccaagattga
ataatgatat
taagtctatc

tatctacttt
gtgcactgtt
tgatctacce
agccgcecaac
ctcaaaactg
gcacaatgag
actccatctc
gaatttaatce
ggttcagctg
aagtgaagaa
tcaaattaaa
tctgaacaat
cacaagcatt
tttcttggga
tgtggttggt
taataatata
gaatttgaaa
tgatttttct
tccaggcata
caactccttt

tgggggggce
agccatgaag
acaaacataa
ttcacaaggt
gagccagaat
ctatctcaac
atgtccaact
acattagatc
gaaaatctcc
ctggatatct
gagttttctc
gtccagctgg
cggaatctgt
ctaaagtgga
aacgattcct
cagcatttgt
cggtetttta
tttecagtggc
aaaagcaata
acaagtttgce

ttttgcectt
ttgctgactg
cagtgttgaa
atagccagct
tgtgccagaa
tttctgataa
caatccagaa
tgtctcataa
aagagcttct
ttgccaattce
cagggtgttt
gtcccagect
ctctgagtaa
caaatctcac
ttgettgget
tttctcactc
ctaaacaaag
taaaatgttt
tgttcacagg
gaactttgac

tgggatgctg
cagccacctg
ccttacccat
aactagcttg
acttcccecatg
aacctttgece
aattaaaaat
tggcttgtca
attatcaaac
atctttaaaa
tcacgcaatt
tacagagaag
cagccagctg
tatgctcgat
tccacaacta
tttgcacggg
tatttceectt
ggagcacctt
attgataaac
aaatgaaaca

60
120
180
240
300
360
420
480
540
600
660
720
780
840
200
960
1020
1080
1140
1200



Lys
Val
Asn
Asn
Thr
H s
Pro

Cys

<213> Mus @fu}ge cus

440 445 dy dn
455 460 Tyr Asn
470 475 480 Ser
485 490 495 Ser
500 505 510 Leu

Leu d
Ser

AQu Trp Arg
Lye Tyr

Pro Ser
Ser Asn Asn

Leu
n Arg

Ay
Adn
Leu
Pro
Asn

Leu Gu
Leu Thr
Met Leu
Phe @ n
Ile Al a

Asn
Arg
Arg
Pro
Asn

Asn
Arg

Ser
Val

Ile Phe Qu Ile Tyr
Phe Al a Lau
Al a Leu Lys
Leu Arg Asn Leu Thr
Ile Asn Asp Asp Met Lau GQu

Leu Ser
Val Pro
Asn Val
Il e Leu

515 520 525 Leu Qu Lye Leu Qu Ile Lau Asp Leu @ n H's Asn Asn Leu

Arg
Ay
Phe
I'le
Phe
Leu
Leu
Cys
Thr
H s
Lye As

aa§g§
§§égbﬁ

ad Egﬁg%ﬁ? t
pEE

rg a.

g ac:@eccag
Theca&du:algewtc%tfa?GttEgaEca&&Octgés@t%tgcﬂdgaE&aecd&@carae Blgse Asp Cys
G aca8ergaky ecAlgrtIgPp 9GSt EHQ EHStagBaPlrgciight thsgeaBeptdakcelsdgn 3 u Thr

H s Lau H s

gﬁccﬁ@

thdayg

a

FHachedc @e/c%t

ak¥Syg¥edg

ﬁath@cF’F (99@"(}93% ARGICABGOCBEF-F7O CSE‘?ttF-Fé:

t’i‘f’aﬂttg ISt BERLES
B i e

i{gs caa

gatatgcget
attaacgaga
cctcactate
ccctttgaac
cttetcatee
gttecttggtt
attcatgect
gaccaatctc
gaagcaattg
ctattaaaag
gaacaaaatc
aaccatgcac
gttcagaaag
aactctgtac

<210> 2
<211> 904
<212> PRT
<213> Homo

<400> 2
Met Arg
1

Gln

CERC
at ta t

ccgttgagaa
ttaatccctt
cccataccaa
atgggttcce
tctttttcecat
actttgaggg
tcaaagaaat
ataaagataa
tcaaattttg
ttaacagcat
acccattatg
tggattccat
tetgtttgeg
aacggatagg
at

saplens

Thr Leu
5

Pro

gaaggttttc
tgattgcacg
catccctgag
agtgagactt
gatcaatacc
ctggaggata
agacagacag
ggattgggtc
tctggaagaa
caaaagaagc
caaaagattce
tatattggtt
aagaggaatg
tgcetttegt

Cys Ile

Tyr

gggccagett
tgtgaaagta
ctgtcaagcce
tttgatacat
agtatcctgt
tectttttatt
acagaacagt
tgggaacatt
agggactttg
agaaaaatta
aaggtacatc
ttecttgagg
tttaaatctc
cataaattgc

Phe
10

Trp

Ty

tcaggaacct
ttgcctggtt
actacctttg
catcttgcaa
tgatttttat
ggaatgtttc
ttgaatatge
tctcttcaat
aggcgggtgt
tttttgttat
atgcagttca
agattccaga
actgcatctt
aagtagcact

Gly Gly

Leu

G

530 535 540 Leu Trp Lye Hs Ala Aen Pro Ay Ay Pro Ile Tyr
545 550 555 560 Leu Ser
As t@:%FC%Et%WaS‘?’S tc‘fqtéaqaraoa“@SFca@:‘El tvacrca%

Phe Lau

Ile Leu Asn Lau A u Ser Asn
aL@GOPhe G n Leu

°Pro Al a Ser

A@n Lys

aa
Emcs?}.%b ans@oAl a Phe Arg

apgagt

52;@@%%1136

gactgagtta
tgttaattgg
caacactcca
agacagtgcce
ctttattgta
agtacatcga
agcatatata
ggaaaaggaa
ttttgaacta
aacacaccat
acaagctatt
ttataaactg
gaactggcca
tggatccaaa

Leu Pro

15

0Asn Thr
P Ser Ser
2212> DNA

1920
1580
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2712

Phe Gly

Glu Val

Leu Pro
50
Arg Leu
65
Asp Val

Lys Leu

Gln Leu
Leu
130
Glun

His

Lys
145

Ser Thr

Met

Ala
35

Thr
Pro
Gly
Pro
Ser
115
Met

Lys

Lys

Leu
20

Cys

Asp Cys

Asn Ile

Ala Ala

Phe Asn
85

Met Leu
100
Asp Lys

Ser Asn

Asn Leu

Leu Gly

165

Ala

Ser
Thr
Asn
70

Thr
Lys
Thr

Ser

Ile
150

Thr

Ser

His
val
55

Phe
Ile
val
Phe
Ile

135
Thr

Gln

Ser

Leu
40

Leu
Thr
Ser
Leu
Ala
120
Gln

Leu

val

Thr
25

Lys
Asn
Arg
Lys
Asn
105
Phe
Lys

Asp

Gln

Thr

Leu
Leu
Tyr
Leu
S0

Leu
Cys
Ile
Leu

Leu
170

Lys

Thxr
Thr
Ser
75

Glu
Gln
Thr
Lys

Ser
155

Glu

Cys

Gln
His
60

Gln
Pro
His
Asn
Asn

140
His

Asn

Thr

val
45

Asn
Leu
Glu
Asn
Leu
125

Asn

Asn

Leu

Val
30

Ser

Pro Asp

Gln Leu

Thr Ser

Leu Cys
95

Glu Leu
110
Thr Glu

Pro Phe

Gly Leu

Glu
175

Gln

His

Asp
Arg
Leu
80

Gln
Ser
Leu

val

Ser
160

Leu

Pro



<400> 5 atgagtgtgc tcactcaggt cctggcgttg ctgctgctgt ggcttacagg tgccagatgt 60
gacatccaga tgactcagtc tccagcctcc ctatctgcat ctgtgggaga aactgtcacc 120

at cacat gt c gagcaagtgg gaatattcac aattatttag catggtatca gcagaaacag 180
ggaaaatctc ctcagctcct ggtctataat gcaaaaacct tagcagatgg tygtgccatca 240
agattcagtg gcagtgaatc aggaacacaa tattctctca agatcaacag cctgcagcct 300
gaagattttg ggagttatta ctgtcaacat ttttggagta ctccatttac gttcggctcg 360
gggacaaagt tggaactaaa a 381 <210> 6 <211> 138 <212> PRT <213> Mius nuscul us
<400> 6 Met Ay Trp Ser Tyr Ile Ile Leu the Leu Val Ala Thr Ala Thr Asp 1 5
10 15 ValedHsu Sef AshmrsYalysG1e ¢RUAG Meldifs Red diuycIA BeGhp Leu Val A n 20 25
30 Pro GI%/ Thr Serl8Val Arg Leu Seis®ys Lys Ala Se¥rody Tyr Ile the 35 40
45 Thr ThiieTyke 'FF- ASp e FLIThYY %ﬁ Lys ded@AuAey ProSE 1 Ay Leu 50 55 60

Gu Trp | 2005 r Asn 65 70 75 sO
Gu Lys Pk Sfl b S%rﬁﬁsm 531{ Yo gherhlsg it ﬁeil&’ & é’é‘?“ gér Ser 85 90 95

Thr Al a Tyry Met & meh%nS% %Al cl:Lded iy 906 s@rweasﬂuseiu A,a Val 100 105 110
Tyr Tyr Cys Thr Arg Val G3p Val Met Ile Bhs Thr Phe Pro 2ys Trp 115 120 125
Gy An Gsu Thy Lee@lvdleuThir Mal Ti8epeAllde B30 ABBFeu<gek(Qbed/ SeR]11> 19 <212> PRT
<213> Mus_nuscul us = <436> 7 Met d Tr2gg$r%£ Tyr lle Ilh’e’5 Leu Phe Leu Val Ala

Thr Al a TAF™ ﬁg]b Glg gitgl%rltgir Thr Ser 2:1; T Phe Leu (237%' |

Trp Thr Asn Leu Thr Met Leu Asp Leu Ser Tyr Asn Asn Leu Asn Val
275 280 285
Val Gly Asn Asp Ser Phe Ala Trp Leu Pro Gln Leu Glu Tyr Phe Phe
290 295 300
Leu Glu Tyr Asn Asn Ile Gln His Leu Phe Ser His Ser Leu His Gly
305 310 315 320
Leu Phe Asn Val Arg Tyr Leu Asn Leu Lys Arg Ser Phe Thr Lys Gln
325 330 335
Ser Ile Ser Leu Ala Ser Leu Pro Lys Ile Asp Asp Phe Ser Phe Gln
340 345 350
Trp Leu Lys Cys Leu Glu His Leu Asn Met Glu Asp Asn Asp Ile Pro
355 360 365
Gly Ile Lys Ser Asn Met Phe Thr Gly Leu Ile Asn Leu Lys Tyr Leu
370 375 380
Ser Leu Ser Asn Ser Phe Thr Ser Leu Arg Thr Leu Thr Asn Glu Thr
385 390 385 400
Phe Val Ser Leu Ala His Ser Pro Leu His Ile Leu Asn Leu Thr Lys
405 410 415
Asn Lys Ile Ser Lys Ile Glu Ser Asp Ala Phe Ser Trp Leu Gly His
420 425 430
Leu Glu Val Leu Asp Leu Gly Leu Asn Glu Ile Gly Gln Glu Leu Thr
435 440 445
Gly Gln Glu Trp Arg Gly Leu Glu Asn Ile Phe Glu Ile Tyr Leu Ser
450 4585 460
Tyr Asn Lys Tyr Leu Gln Leu Thr Arg Asn Ser Phe Ala Leu Val Pro
465 470 475 480
Ser Leu Gln Arg Leu Met Leu Arg Arg Val Ala Leu Lys Asn Val Asp
485 490 495
Ser Ser Pro Ser Pro Phe Gln Pro Leu Arg Asn Leu Thr Ile Leu Asp
500 505 510
Leu Ser Asn Asn Asn Ile Ala Asn Ile Asn Asp Asp Met Leu Glu Gly
515 520 528
Leu Glu Lys Leu Glu Ile Leu Asp Leu Gln His Asn Asn Leu Ala Arg
530 535 540
Leu Trp Lys His Ala Asn Pro Gly Gly Pro Ile Tyr Phe Leu Lys Gly
545 550 555 560
Leu Ser His Leu His Ile Leu Asn Leu Glu Ser Asn Gly Phe Asp Glu
565 570 575
Ile Pro Val Glu Val Phe Lys Asp Leu Phe Glu Leu Lys Ile Ile Asp
580 585 590
Leu Gly Leu Asn Asn Leu Asn Thr Leu Pro Ala Ser Val Phe Asn Asn
595 600 605

Gln Val Ser Leu Lys Ser Leu Asn Leu Gln Lys Asn Leu Ile Thr Ser
610 615 620



7 Val H's Ser
Val @ n Leu An
Val Arg Leu Ser
<212> PRT <213>
<211> 14 <212>
G@n dy Leu Gu
nmuscul us <400>
Phe Lys 1 5 10
<400> 12

<210> 8
Adn
Cys
Mus

<211> 29 <212> PRT <213> Mus nuscul us
Pro Ay Ala Qu Leu Val dn Pro @y Thr 1 5 10 15 Ser
Lys Ala Ser Ay Tyr Ile Phe 20 25 <210> 9 <211> 6
muscul us <400> 9 Thr Thr Tyr Trp Ile Hs 15 <210> 10
PRT <213> Mus nusculus <400> 10 Trp Val Lys A n Arg Pro Gy
Trplle Ay 15 10 <210> 11 <211> 17 <212> PRT <213> bl ue
11 u lle Asn Pro Asn Asn Ay Arg Ile Asn Tyr Asn Qu Lys
15 Thr <210> 12 <211> 32 <212> PRT <213> Mius nuscul us

<400> 8 G n

val
625
Asp

Val Phe
630

Pro

Glu Lys Lys Gly Pro Ala Phe Leu Thr Glu Leu

640
Trp

Arg
635
Cys

Asn

Met Phe Asn Phe

645
Ile

Arg Thr
650

Thr

Asp Glu Ile Ala

655
Leu

Cys Ser

Phe Val Asn Asn Glu Thr Ile Glu

670
Phe

His Asn Pro Ser

665
Pro

Trp
660

Ser His Tyr Leu Cys Asn Thr Pro His Tyr His Gly Pro val

675
Leu Phe
690

Phe

Arg

Phe
705
Leu

Met

Leu Ile

Ser val His

Gln Phe Glu
755
Val
770

Phe

Trp

Lys
785
Glu

Cys

Ala Ile

Ile Thr His

His His

835
Val Phe
850

Leu

Leu

Cys
865
Val

Arg

Gln Lys

Leu Gly Ser

<210> 3

<211> 2109
<212> DNA
<213> Homo

<400> 3

atgagacaga
tgtgcatcct
aagttgactce
aatcaactca
gatgtaggat
ttaaaagttt
ttctgcacga
aatceccetttg
tctacaaaat
aataaaattc
aaattagagt
ggaagattat
ctatgtttgg

Ala

Asp Thr

Ile Asn

Ser

Thr

680
Ser Cys
695

Ser Ile

710

Phe
725
val

His

Arg
740
Tyr Ala

Glu His

Leu Glu

Glu

Leu

Ala

Phe

Glu

Gly Trp

Gly Phe

Lys
Leu
Arg

Lys

Asp Ser
Ile
715
Ser

Leu

Ile
730

Glu Ile

745

Ile
760
Ser

Tyr

Ser
775

Arg Asp

790

Val Asn
805
His Leu
820
Val Gln

Leu Glu

Arg Gly

Ser

Leu

Gln

Glu

Met

Ile Lys

Lys Asp

Ala Ile
840
Ile Pro
855

Phe Lys

870

Glu Arg
885
Lys Asn

900

sapiens

ctttgecttg
ccaccaccaa
aggtacccga
gaagattacc
ttaacaccat
tgaacctcceca
atttgactga
tcaagcagaa
taggaactca
aagcgctaaa
tgtcatcgaa
ttggeccetett
aattagcaaa

Ile

Ser

Gly Ala

Val His

tatctacttt
gtgcactgtt
tgatctaccce
agccgcecaac
ctcaaaactg
gcacaatgag
actccatctce
gaatttaate
ggttcagetg
aagtgaagaa
tcaaattaaa
tctgaacaat
cacaagcatt

Ile
Met
Phe
Arg
Pro
825
Glu
Asp

Ser

Phe

His Ala

Glu Lys

Glu Ala
795
Ser Arg
810
Leu Cys

Gln Asn

Tyr Lys

His Cys
875
Arg His
890

tgggggggee
agccatgaag
acaaacataa
ttcacaaggt
gagccagaat
ctatctcaac
atgtccaact
acattagatc
gaaaatctcce
ctggatatct
gagttttcte
gtecagetgg
cggaatctgt

685

Ala Pro Phe
700
Phe

Ile phe

Phe Tyr Trp
Gln
750

Asp

Asp Arg

Tyr Lys
765
Glu Asp
780

Gly

Gln

Val Phe

Lys Ile Ile
Phe
830

Ser

Lys Arg

Leu Asp
845
Leu Asn His
860
Ile

Leu Asn

Lys Leu

ttttgecctt
ttgctgactg
cagtgttgaa
atagccagct
tgtgccagaa
tttectgataa
caatccagaa
tgtctcataa
aagagcttcet
ttgeccaatte
cagggtgttt
gtcececagect
ctctgagtaa

Gln

Glu Leu

Ile val
720
Asn Val
735
Thr Glu

Lys Asp

Ser Leu

Glu Leu
800
Phe Val
815
Lys Val

Ile Ile

Ala Leu
Pro
880
Ala

Trp

val
895

tgggatgctg
cagccacctg
ccttacccat
aactagettg
acttccecatg
aacctttgece
aattaaaaat
tggcttgtea
attatcaaac
atctttaaaa
tcacgcaatt
tacagagaag
cagccagcetg

60

120
180
240
300
360
420
480
540
600
660
720
780



Lys Ala Thr Leu Thr Val
8 Leu Ser Ser Leu Thr

Asp Lys Ser Ser Ser Thr Ala Tyr
Ser Qu Asp Set Ala Val Tyr Tyr
<210> 13 <211> 10 <212> PRT <213> Mus musculus <400> 13 vVal dy Val Mt
I[l'e Thr Thr Phe Pro Tyr 1 5 10 <210> 14 <211> 11 <212> PRT <213> Muis
musculus <400> 14 Trp Ay Gn Ay Thr Leu Val Thr vVal Ser Ala 1 5 10
<210> 15 <211> 381 <212> DNA <213> Mus nusculus <400> 15 atgagtgtgc
tcact caggt cctggcgttg ctgctgctgt ggcttacagg tgccagatgt 60 gacatccaga
tgactcagtc tccagcctcc ctatctgcat ctgtgggaga aactgtcacc 120 atcacatgtc
gagcaagtgg gaatattcac aattatttag catggtatca gcagaaacag 180 ggaaaatctc

ct cagct cct ggctcet%ﬁcaatgcg@aaa%saccttctt:mmag}gmgtc ergtew Pa¥ctempatgagt g

Mt An 15 10 15
Cys Thr Arg 20 25 30

gcagt gaatc a aa@éew%&t[ce*tacfc@@ga c%?&@ %%1 E%‘tt 3W°a%réag%9ptttg
ggagttatta c gg%aa %ttc %g a&éaﬁatg gr\/g S fgatdpant
ctcgjcaga Gt St?t

‘tggaact aaa

JEUSGH! b5, <400> 16

Met Ser Val GRatéata Qé'c eatlaeaaahgdaa Wgbldcddedal @it 11505 10 15
j ctgaaatact taagtctatc caactccttt acaagtttgc gaactttgac aaatgaaaca 1200
tttgtatcac ttgctcattc tccecttacac atactcaacc taaccaagaa taaaatctca 1260
aaaatagaga gtgatgcttt ctcttggttg ggccacctag aagtacttga cctgggeett 1320
aatgaaattg ggcaagaact cacaggccag gaatggagag gtctagaaaa tattttcgaa 1380
atctatcttt cctacaacaa gtacctgcag ctgactagga actcctttgce cttggtccca 1440
agccttcaac gactgatgct ccgaagggtg gcecttaaaa atgtggatag ctctcectteca 1500
ccattccage ctcttcgtaa cttgaccatt ctggatctaa gcaacaacaa catagccaac 1560
ataaatgatg acatgttgga gggtcttgag aaactagaaa ttctcgattt gcagcataac 1620
aacttagcac ggctctggaa acacgcaaac cctggtggte ccatttattt cctaaagggt 1680
ctgtctecacc tccacatcct taacttggag tccaacgget ttgacgagat cccagttgag 1740
gtcttcaagg atttatttga actaaagatc atcgatttag gattgaataa tttaaacaca 1800
cttccagecat ctgtctttaa taatcaggtg tctctaaagt cattgaacct tcagaagaat 1860
ctcataacat ccgttgagaa gaaggttttc gggccagctt tcaggaacct gactgagtta 1920
gatatgcget ttaatccoctt tgattgcacg tgtgaaagta ttgcctggtt tgttaattgg 1980
attaacgaga cccataccaa catccctgag ctgtcaagcc actacctttg caacactcca 2040
cctcactatc atgggttccoc agtgagactt tttgatacat catcttgcaa agacagtgec 2100
ccctttgaa 2109
<210> 4
<211> 703
<212> PRT
<213> Homo sapiens
<400> 4
Met Arg Gln Thr Leu Pro Cys Ile Tyr Phe Trp Gly Gly Leu Leu Pro
1 5 10 15
Phe Gly Met Leu Cys Ala Ser Ser Thr Thr Lys Cys Thr Val Ser His
20 25 30
Glu Vval Ala Asp Cys Ser His Leu Lys Leu Thr Gln Val Pro Asp Asp
35 40 45
Leu Pro Thr Asn Ile Thr val Leu Asn Leu Thr His Asn @Gln Leu Arg
50 55 €0
Arg Leu Pro Ala Ala Asn Phe Thr Arg Tyr Ser Gln Leu Thr Ser Leu
65 70 75 80
Asp Val Gly Phe Asn Thr Ile Ser Lys Leu Glu Pro Glu Leu Cys Gln
85 90 95
Lys Leu Pro Met Leu Lys Val Leu Asn Leu Gln His Asn Glu Leu Ser
100 105 110
Gln Leu Ser Asp Lys Thr Phe Ala Phe Cys Thr Asn Leu Thr Glu Leu
115 120 125
His Leu Met Ser Asn Ser Ile Gln Lys Ile Lys Asn Asn Pro Phe Val
130 135 140
Lys Gln Lys Asn Leu Ile Thr Leu Asp Leu Ser His Asn Gly Leu Ser
145 150 155 160
Ser Thr Lys Leu Gly Thr Gln Val Gln Leu Glu Asn Leu Gln Glu Leu
1658 170 175
Leu Leu Ser Asn Asn Lys Ile Gln Ala Leu Lys Ser Glu Glu Leu Asp
180 185 150
Ile Phe Ala Asn Ser Ser Leu Lys Lys Leu Glu Leu Ser Ser Asn Gln
195 200 205



y Ala Arg Cys Asp Ile G n Met Thr Gn Ser Pro Ala Ser Leu Ser 20 25 30
a Ser Val Gy GQu Thr Vval Thr Ile Thr Cys Arg Ala Ser Ay Asn 35 40 45
e His Asn Tyr Leu Ala Trp Tyr Gn Gn Lys Gn Gy Lys Ser Pro 50 55 60
n Leu Leu Val Tyr Asn Ala Lys Thr Leu Ala Asp Ay Val Pro Ser 65 70 75 80
Arg Phe Ser Gy Ser u Ser Ay Thr @n Tyr Ser Leu Lys Ile Asn 85 90 95 9
Ser Leu A n Pro Qu Asp Phe Ay Ser Tyr Tyr Cys @ n H's Phe Trp 100 105 110
Ser Thr Pro Phe Thr Phe Gy Ser Ay Thr Lys Leu Gu Leu Lys 115 120 125
<210> 17 <211> 20 <212> PRT <213> Mus nusculus <400> 17 Met Ser Val Leu
Thr G n Vale ligs cAhephkeserl Bto tBH chewhd risad Ilrelylady 16u Phe Ay Ala Arg Cys
20 <210> 182x211> 23 <212>2PRT <213> Mus mpSculus <400> 18 Asp Ile dn

Met Thr GGhls’ Sey Hopdepl %fnsg%n V& Gl len Gy Ep Spal L@ Phr ¢l L;fg) 15 du Thr Val
Thr Tle Ttizu %g L%\OA G1§2&e9>A?;9As<n23rIlfr> S%]J:' Ilg §>Asg@reu<gelr33etll\@§r muscul us <400>
19 245 250 255
Asn Ser Gln Leu Ser Thr Thr Ser Asn Thr Thr Phe Leu Gly Leu Lys
260 265 270
Trp Thr Asn Leu Thr Met Leu Asp Leu Ser Tyr Asn Asn Leu Asn Val
275 280 285
Val Gly Asn Asp Ser Phe Ala Trp Leu Pro Gln Leu Glu Tyr Phe Phe
290 285 300
Leu Glu Tyr Asn Asn Ile Gln His Leu Phe Ser His Ser Leu His Gly
305 310 315 320
Leu Phe Asn Val Arg Tyr Leu Asn Leu Lys Arg Ser Phe Thr Lys Gln
325 330 335
Ser Ile Ser Leu Ala Ser Leu Pro Lys Ile Asp Asp Phe Ser Phe Gln
340 345 350
Trp Leu Lys Cys Leu Glu His Leu Asn Met Glu Asp Asn Asp Ile Pro
355 360 365
Gly Ile Lys Ser Rsn Met Phe Thr Gly Leu Ile Asn Leu Lys Tyr Leu
370 375 380
Ser Leu Ser Asn Ser Phe Thr Ser Leu Arg Thr Leu Thr Asn Glu Thr
385 390 395 400
Phe Val Ser Leu Ala His Ser Pro Leu His Ile Leu Asn Leu Thr Lys
405 410 415
Asn Lys Ile Ser Lys Ile Glu Ser Asp Ala Phe Ser Trp Leu Gly His
420 425 430
Leu Glu Val Leu Asp Leu Gly Leu Asn Glu Ile Gly Gln Glu Leu Thr
435 440 445
Gly Gln Glu Trp Arg Gly Leu Glu Asn Ile Phe Glu Ile Tyr Leu Ser
450 455 460
Tyr Asn Lys Tyr Leu Gln Leu Thr Arg Asn Ser Phe Ala Leu Val Pro
465 470 475 480
Ser Leu Gln Arg Leu Met Leu Arg Arg Val Ala Leu Lys Asn Val Asp
485 490 495
Ser Ser Pro Ser Pro Phe Gln Pro Leu Arg Asn Leu Thr Ile Leu Asp
500 505 510
Leu Ser Asn Asn Asn Ile Ala Asn Ile Asn Asp Asp Met Leu Glu Gly
515 520 525
Leu Glu Lys Leu Glu Ile Leu Asp Leu Gln His Asn Asn Leu Ala Arg
530 535 540
Leu Trp Lys His Ala Asn Pro Gly Gly Pro Ile Tyr Phe Leu Lys Gly
545 550 555 560
Leu Ser His Leu His Ile Leu Asn Leu Glu Ser Asn Gly Phe Asp Glu
565 570 575
Ile Pro Val Glu Val Phe Lys Asp Leu Phe Glu Leu Lys Ile Ile Asp
580 585 590
Leu Gly Leu Asn Asn Leu Asn Thr Leu Pro Ala Ser Val Phe Asn Asn
595 600 605
Gln Val Ser Leu Lys Ser Leu Asn Leu Gln Lys Asn Leu Ile Thr Ser
610 615 620
Val Glu Lys Lys Val Phe Gly Pro Ala Phe Arg Asn Leu Thr Glu Leu
625 630 635 640

Asp Met Arg Phe Asn Pro Phe Asp Cys Thr Cys Glu Ser Ile Ala Trp
645 650 655



Arg Ala Ser Gy Asn Ile H's Asn Tyr
<212> PRT <213> Mus nuscul us

Pro An Leu Leu Val
<400> 21 Asn Ala Lys Thr

nmuscul us

<212> PRT <213> Mus nuscul us
Ay Thr
Asp Phe Ay Ser Tyr Tyr Cys 20 25 30

du Ser

muscul us <400> 23 G@n His Phe Trp Ser Thr Pro 1 5 <210> 24 <211> 12
<212> PRT <213> Mus nuscul us <400> 24
Phe Val Asn Trp Ile Asn Glu Thr His Thr Asn Ile Pro Glu Leu Ser
660 665 670
Ser His Tyr Leu Cys Asn Thr Pro Pro His Tyr His Gly Phe Pro val
675 680 685
Arg Leu Phe Asp Thr Ser Ser Cys Lys Asp Ser Ala Pro Phe Glu
680 695 700
<210> 5
<211> 381
<212> DNA
<213> Mus musculus
<400> 5
atgagtgtgc tcactcaggt cctggcgttg ctgctgctgt ggettacagg tgccagatgt 60
gacatccaga tgactcagtc tccagcctcecc ctatctgcat ctgtgggaga aactgtcacc 120
atcacatgtc gagcaagtgg gaatattcac aattatttag catggtatca gcagaaacag 180
ggaaaatctc ctcagctcct ggtctataat gcaaaaacct tagcagatgg tgtgccatca 240
agattcagtg gcagtgaatc aggaacacaa tattctctca agatcaacag cctgcagecet 300
gaagattttg ggagttatta ctgtcaacat ttttggagta ctccatttac gttcggctcg 360
gggacaaagt tggaactaaa a 381
<210> 6
<211> 138
<212> PRT
<213> Mus musculus
<400> 6
Met Gly Trp Ser Tyr Ile Ile Leu Phe Leu Val Ala Thr Ala Thr Asp
1 5 10 15
Val His Ser Gln Val Gln Leu Gln Gln Pro Gly Ala Glu Leu Val Gln
20 25 30
Pro Gly Thr Ser Val Arg Leu Ser Cys Lys Ala Ser Gly Tyr Ile Fhe
35 40 45
Thr Thr Tyr Trp Ile His Trp Val Lys Gln Arg Pro Gly Gln Gly Leu
50 55 60
Glu Trp Ile Gly Glu Ile Asn Pro Asn Asn Gly Arg Ile Asn Tyr Asn
65 70 75 80
Glu Lys Phe Lys Thr Lys Ala Thr Leu Thr Val Asp Lys Ser Ser Ser
85 S0 95
Thr Ala Tyr Met Gln Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala Val
100 105 110
Tyr Tyr Cys Thr Arg Val Gly Val Met Ile Thr Thr Phe Pro Tyr Trxp
115 120 125
Gly Gln Gly Thr Leu Val Thr val Ser Ala
130 135
<210> 7
<211s> 18
<212> PRT

dn

Tyr

Tyr

Ser

1510

15

<213> Mus musculus

<400> 7

Met Gly Trp Ser Tyr Ile Ile

1

5

Leu Ala 1 5 10
<400> 20 Trp Tyr

<210> 21 <211> 7

10

Leu Ala Asp 10 1 5
<400> 22 Ay Val
1510 15 Leu Lys Ile Asn Ser
<210> 23 <211> 7

<210> 20 <211> 15
Gn dn Lys @n Ay Lys Ser

<212> PRT <213> Mus
<210> 22 <211> 32

Pro Ser Arg Phe Ser Ay Ser

Leu dn Pro Qu

<212> PRT <213> Mus

Leu Phe Leu Val Ala Thr Ala Thr Asp

15



Phe Thr Phe Ay Ser Gy Thr Lys Leu Gu Leu Lys 1 5 10 <210> 25 <211> 119
<212> PRT <213> Artificial Sequence <220> <223> Hunan-adapted heavy chain
HvV1 <400> 25 dn Val An Leu Val A n Ser Ay Ala Gu Val Lys Lye Pro Gy
Ala 15 10 15 Ser Val Lys Val Ser Cys Lye Ala Ser Ay Tyr Thr Phe Thr Thr
Tyr 20 25 30 Trp Ile His Trp Val Arg Gn Ala Pro Ay An Arg Leu Qu Trp
Met 35 40 45 Ay Qu Ile Aen Pro Asn Asn Ay Arg Ile Aen Tyr Asn Qu Lys
Phe 50 55 60 Lys Thr Arg Val Thr Ile Thr Arg Asp Thr Ser Ala Ser Thr Al a
Tyr 65 70 75 80 Met Qu Leu Ser Ser Leu Arg Ser G u Asp Thr Ala Val Tyr
Tyr Cys 85 90 95 11 Ala Arg Val dy Val Met Ile Thr Thr Phe Pro Tyr Trp Ay
An Ay 1002108s1%F Thr Leu Val Thr Val Ser Ser 115 <210> 26 <211> 357
<212> DNA <213> Artificial Sequence <220> <223> Hunman-adapted heavy chain
HV1 <400> 26 caggtgcagc tggtgcagag cggcgcggaa gt gaaaaaac cgggcgcgag

cgt gaaagtg @Q;q¢.AgCt gcaaag cgagcggcta tacctttacc acctattgga ttcattgggt
gcgccaggceg L201> @sgggccagc gcct ggaat g gat gggcgaa attaacccga acaacggccg
cattaactat X802> @aergaaaaat ttaaaacccg cgtgaccatt acccgcgata ccagcgcgag
caccgcgt at 2303> ¥egghswiyga gcagcct gcg cagcgaagat accgcggtgt attattgcge
gegegt9gge 399,

Gln Val Gln Leu Gln Gln Pro Gly Ala Glu Leu Val Gln Pro Gly Thr

1 5 10 15
Ser Val Arg Leu Ser Cys Lys Ala Ser Gly Tyr Ile Phe
20 25
<210> 9
<211l> 6
<212> PRT

<213> Mus musculus

<400> 9
Thr Thr Tyr Trp Ile His
1 5

<210> 10

<211l> 14

<212> PRT

<213> Mus musculus

<400> 10
Trp Val Lys Gln Arg Pro Gly Gln Gly Leu Glu Trp Ile Gly
1 5 10

<210> 11

<21l1l> 17

<212> PRT

<213> Mus musculus

<400> 11

Glu Ile Asn Pro Asn Asn Gly Arg Ile Asn Tyr Asn Glu Lys Phe Lys
1 5 10 15

Thr

<210> 12

<21l> 32

<212> PRT

<213> Mus mugculus

<400> 12

Lys Ala Thr Leu Thr Val Asp Lys Ser Ser Ser Thr Ala Tyr Met Gln
1 5 10 15



gtgatgatta ccacctttcc gtattggggc cagggcaccc tggtgaccgt gagcagc 357 <210> 27
<211> 119 <212> PRT <213> Artificial Sequence <220> <223> Human-adapted
heavy chain HvV4 <400> 27 Adn Val Gdn Leu Val An Ser GGy Ala Ju Val Lye
Lys Pro Gy Ala 1 5 10 15 Ser Val Lys Val Ser Cys Lys Ala Ser Ay Tyr Thr
Phe Thr Thr Tyr 20 25 30 Trp Ile His Trp Val Arg Gn Ala Pro Ay An Gy
Leu Gu Trp Met 35 40 45 Ay Qu Ile Asn Pro Asn Asn Ay Arg Ile Asn Tyr
Asn G u Lye Phe 50 55 60 Lys Thr Arg Val Thr Met Thr Arg Asp Thr Ser lle
Ser Thr Ala Tyr 65 70 75 sO Met G u Leu Ser Arg Leu Arg Ser Asp Asp Thr
Ala Val Tyr Tyr Cys 85 90 95 Ala Arg Val Gy Val Met Ile Thr Thr the Pro
Tyr Trp G yeed $erGsr thoelhzl@sr Blo Asphger| Bla V&l THFhITyWdlys Saw Smr 115 <210> 28
<211> 357 <212> DNA%%213> Artifici at® Sequence <2238 <223> Human- adapt ed
heavy chain HvV4 12 <400> 28 caggtgcagc tggtgcagag cggcgcggaa gt gaaaaaac
cgggcgcgag gghgaadagtg 60 agctgcaaag cgagcggcta tacctttacc acctattgga
ttcattgggt gagccaggcg 120 ccgggccagg gcct ggaat g gat gggcgaa attaacccga
acaacggccg <akt @attat 180 aacgaaaaat ttaaaacccg cgtgaccatg acccgcgata
ccagcattag @éétg@gtf’&?m@% at ggaact ga gccgcctgecg cagcgat gat accgcggt gt
attattgcgc %g tgggc 300 gtgatgatta ccacctttcc gtattggggc cagggcaccc
tggtgaccgt alSRd: Ile Thr Thr Phe Pro Tyr

10
<210> 14
<211> 11
<212> PRT
<213> Mus musculus
<400> 14
Trp Gly Gln Gly Thr Leu Val Thr val Ser Ala
1 5 10
<210> 15
<211> 381
<212> DNA
<213> Mus musculus
<400> 15
atgagtgtge tcactcaggt cctggcgttg ctgctgetgt ggcttacagg tgccagatgt 60
gacatccaga tgactcagtc tccagectee ctatctgecat ctgtgggaga aactgtcacce 120
atcacatgtc gagcaagtgg gaatattcac aattatttag catggtatca gcagaaacag 180
ggaaaatctc ctcagctect ggtctataat gcaaaaacct tagcagatgg tgtgccatca 240
agattcagtg gcagtgaatc aggaacacaa tattctctca agatcaacag cctgcagect 300
gaagattttg ggagttatta ctgtcaacat ttttggagta ctccatttac gtteggeteg 360
gggacaaagt tggaactaaa a 381
<210> 16
<211> 127
<212> PRT
<213> Mus musculus
<400> 16
Met Ser Val Leu Thr Gln Val Leu Ala Leu Leu Leu Leu Trp Leu Thr
1 5 10 15
Gly Ala Arg Cys Asp Ile Gln Met Thr Gln Ser Pro Ala Ser Leu Ser
20 25 30
Ala Ser Val Gly Glu Thr Val Thr Ile Thr Cys Arg Ala Ser Gly Asn
35 40 45
Ile His Asn Tyr Leu Ala Trp Tyr Gln Gln Lys Gln Gly Lys Ser Pro
50 55 60
Gln Leu Leu Val Tyr Asn Ala Lys Thr Leu Ala Asp Gly Val Pro Ser
65 70 75 80
Arg Phe Ser Gly Ser Glu Ser Gly Thr Gln Tyr Ser Leu Lys Ile Asn
85 S0 95



<210> 29 <211> 119 <212> PRT <213> Artificial Sequence <220> <223>

Human- adapt ed heavy chain HV5 <400> 29 Gn Val An Leu Val An Ser Ay Ala
GQu Val Lye Lys Pro Ay Ala 1 5 10 15 Ser Val Lys Val Ser Cys Lye Al a Ser
Ay Tyr Thr Phe Thr Thr Tyr 20 25 30 Trp Ile H's Trp Val Arg G n Al a Thr
Gy @n Gly Leu GQu Trp Met 35 40 45 Ay Qu Ile Asn Pro Asn Aen Ay Arg
Ile Asn Tyr Aen Qu Lye Phe 50 55 60 Lys Thr Arg Val Thr Met Thr Arg Aen
Thr Ser Ile Ser Thr Ala Tyr 65 70 75 80 Mt G u Leu Ser Ser Leu Arg Ser
Glu Asp Thr Ala Val Tyr Tyr Cys 85 90 95 Ala Arg Val Gy Vval Met Ile Thr
Thr Phe Prser Bgp dlnpPr@ §luChsp Ghey cli Ger YD hiOcysThin bew pWalredghr Val Ser Ser
115 <210> 30 <211>19857 <212> DNAR213> Artificiakli®Sequence <220> <223>
Human- adaSeedPReEPy ehEIn PIVELY S22y 9 Aot Leyd¥fcagag cggcgcggaa

gt gaaaaaac cgggc]glc?gag cgt gaaagt 62%0 agct gcaaag tgagcggcta tacctttacc
acctattgga ttcattgggt gcgccaggcg 120 accggccagg gcctggaatg gat gggcgaa

att aacccgazaga@gcggccg cattaactat 180 aacgaaaaat ttaaaacccg cgtgaccatg
acccgcaacaz2trageattag caccgcgtat 240 atggaactga gcagcctgcg cagcgaagat
accgcggt gt<2s3+t 8T gcgc _gcgcgtgggc 300 gtgatgatta ccacctttcc gtattggggce
cagggcacc & tygtgadettiigagcage 357 <210> 31 <211> 119

<400> 17
Met Ser Val Leu Thr Gln Val Leu Ala Leu Leu Leu Leu Trp Leu Thr
1 5 10 15
Gly Ala Arg Cys
20

1

<210> 18

<211l> 23

<212> PRT

<213> Mus musculus

<400> 18
Asp Ile Gln Met Thr Gln Ser Pro Ala Ser Leu Ser Ala Ser Val Gly
1 5 10 15
Glu Thr Val Thr Ile Thr Cys
20

<210> 19

<211> 11

<212> PRT

<213> Mus musculus

<400> 19
Arg Ala Ser Gly Asn Ile His Asn Tyr Leu Ala
1 5 10

<210> 20

<211> 15

<212> PRT

<213> Mus musculus

<400> 20
Trp Tyr Gln Gln Lys Gln Gly Lys Ser Pro Gln Leu Leu Val Tyr
1 5 10 15

<210> 21

<21l1l> 7

<212> PRT

<213> Mus musculus

<400> 21
Asn Ala Lys Thr Leu Ala Asp

10



<212> PRT <213> Artificial Sequence 13 <220> <223> Human-adapted heavy
chain HV7 <400> 31 Gn Val G@n Leu Val Gn Ser Ay Ala Qu Val Lys Lys Pro
Gy Ser 15 10 15 Ser Val Lys Val Ser Cys Lys Ala Ser Ay Ay Thr Phe Ser
Thr Tyr 20 25 30 Trp Ile Hs Trp Val Arg An Ala Pro Gy Gdn Gy Leu GQu
Trp Met 35 40 45 Ay Qu Ile Asn Pro Aen Asn Ay Arg Ile Asn Tyr Asn G u
Lys Phe 50 55 60 Lys Thr Arg Val Thr Ile Thr Ala Asp A u Ser Thr Ser Thr
Ala Tyr 65 70 75 80 Mt G u Leu Ser Ser Leu Arg Ser Gu Asp Thr Al a Val
Tyr Tyr Cys 85 90 95 Ala Arg Val Ay Vval Met Ile Thr Thr Phe Pro Tyr Trp
Gy Arg dy 100 105 110 Thr Leu Val Thr Val Ser Ser 115 <210> 32 <211>
357 <212> BNA <213> Artificial Sequence <220> <223> Human-adapted heavy
chain HV7 <400> 32 caggtgcagc tggtgcagag cggcgcggaa gt gaaaaaac cgggcagcag
cgt gaaagtg 6{, agctgcaaag cgagcggcgg cacctttagc acctattgga ttcattgggt
gcgccaggcg 340 3£cgggccagg gcct ggaat g gat gggcgaa attaacccga acaacggccg
cattaact at <1808 pmacgaaaaat ttaaaacccg cgtgaccatt accgcggatg aaagcaccag
caccgcgt at <24G Mat gggatigga gcagcct gcg cagcgaagat accgcggtgt attattgcge
gcgcgt gggce 300 gat gatta ccacctttcc gtattggggc cgcggcaccc tggtgaccgt

400
gagcagc SSZ ?fzg‘%ro Ser rg Phelger Glyzjégr G B-I;er Gly Thr Gln Tyr Ser

10 15
Leu Lys Ile Asn Ser Leu Gln Pro Glu Asp Phe Gly Ser Tyr Tyr Cys
20 25 30
<210> 23
<211> 7
<212> PRT
<213> Mus musculus
<400> 23
Gln His Phe Trp Ser Thr Pro
1 5
<210> 24
<211> 12
<212> PRT
<213> Mus musculus
<400> 24
Phe Thr Phe Gly Ser Gly Thr Lys Leu Glu Leu Lys
1 5 10
<210> 25
<211> 119
<212> PRT
<213> Artificial Sequence
<220>
<223> Human-adapted heavy chain HV1
<400> 25
Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
1 5 10 15
Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Thr Tyr
20 25 30
Trp Ile His Trp Val Arg Gln Ala Pro Gly Gln Arg Leu Glu Trp Met
35 40 45
Gly Glu Ile Asn Pro Asn Asn Gly Arg Ile Asn Tyr Asn Glu Lys Phe
50 55 60
Lys Thr Arg Val Thr Ile Thr Arg Asp Thr Ser Ala Ser Thr Ala Tyr
65 70 75 80

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys
85 S0 95

11



<213> Artificial Sequence <220> <223> Human-adapted |ight chain LV1 <400>
33 Asp lle dn Met Thr A n Ser Pro Ser Ser Leu Ser Ala Ser val Ay 1 5 10
is Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gy Asn Ile His Asn Tyr 20 25 30
Leu Ala Trp Tyr Adn Gn Lys Pro Ay Lys Ala Pro Lys Leu Leu Ile 35 40 45
Tyr Asn Ala Lys Thr Leu Ala Asp Ay Val Pro Ser Arg Phe Ser Gy 50 55 60
Ser Ay Ser Ay Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gdn Pro 65 70 75 80
14 du Asp Phe Ala Thr Tyr Tyr Cys A n H's Phe Trp Ser Thr Pro Phe 85 90 95

100 105 <210> 34 <211> 321
<220> <223> Human- adapted |ight chain

Thr Phe Ay Gn @y Thr Lys Leu GQu Ile Lys
<212> DNA <213> Artificial Sequence

LV1 <400>232 Agatvat tGéag‘éltWC €t dhy The @gageagwrcwa?bg €Y Ggegt gggcga
t cgcgt gacc go at t %g &cgg&agcg d°taacattcat aactHtctgg cgtggtatca
gcagaaaccg 120° u aaégcgc cgaaact gct gatttataac gcgaaaaccc tggcggatgg

cgtgccgagc 180 cgctttagcg gcagcggcag cggcaccgat tttaccctga ccattagcag
cctgcagccg 240 gaagattttg cgacctatta ttgccagcat ttttggagca ccccgtttac
ctttggccag<30G 2gggcaccaaac tggaaattaa a 321 <210> 35 <211> 107 <212> PRT
<213> Arti tggimg;;Sequence <220> <223> Human- adapted |ight chain LV3

<213> Artificial Sequence

<220>
<223> Human-adapted heavy chain HV1

<400> 26

caggtgcage
agctgrcaaag
ccgggcecagce
aacgaaaaat
atggaactga
gtgatgatta

tggtgcagag
cgagcggcta
gecctggaatg
ttaaaacccg
gcagcctgeg
ccacctttce

cggegeggaa
tacctttacc
gatgggcgaa
cgtgaccatt
cagcgaagat
gtattggggce

gtgaaaaaac
acctattgga
attaacccga
acccgegata
accgeggtgt
cagggcacce

cgggcgegag
ttcattgggt
acaacggccyg
ccagcgcgag
attattgecge
tggtgaccgt

cgtgaaagtg
gcgeccaggceg
cattaactat
caccgegtat
gcgegtggge
gagcagc

60

120
180
240
300
357

<210> 27

<211> 119

<212> PRT

<213> Artificial Sequence

<220>
<223> Human-adapted heavy chain HV4
<400> 27
Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly
1 5 10 15
Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Thr
20 25 30
His Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu
35 40 45
Glu Ile Asn Pro Asn Asn Gly Arg Ile Asn Tyr Asn
50 55 60
Lys Thr Arg Val Thr Met Thr Arg Asp Thr Ser Ile
65 70 75

Ala
Tyr

Trp Ile Trp Met

Gly Glu Lys Phe

Ser Thr Ala

TYyT
80
Met Glu Leu Ser Arg Leu Axrg Ser Asp Asp Thr Ala Val Tyr Tyr
85 90 95
Val Met Ile Thr Thr Phe Pro Tyr Trp Gly Gln

105 110

Cys

Ala Arg Val Gly

100
Thr

Gly

Thr val

115

Leu Val Ser Ser

<210> 28

<211> 357

<212> DNA

<213> Artificial Sequence

<220>

<223> Human-adapted heavy chain HV4

12



<400> 35 Asp Ile @n Met Thr A n Ser Pro Ser Ser Leu Ser Ala Ser val dy 1
510 15 Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gy Asn Ile H's Asn Tyr 20
25 30 Leu Ala Trp Tyr An dAn Lys Pro Ay Lys Ala Pro Lys Arg Leu Ile 35
40 45 Tyr Asn Ala Lys Thr Leu Ala Asp Gy Val Pro Ser Arg Phe Ser Ay 50 55
60 Ser Ay Ser Ay Thr Gu Phe Thr Leu Thr Ile Ser Ser Leu An Pro 65 70
75 80 du Asp Phe Ala Thr Tyr Tyr Cys G n H's Phe Trp Ser Thr Pro Phe 85 90
95 Thr Phe-dy A n Ay Thr Lys Leu Au Ile Lye 100 105 <210> 36 <211> 321
<212> DNA <213> Artificial Sequence <220> <223> Human-adapted |ight chain
LV3 <400> 36 15 gatattcaga tgacccagag cccgagcagc ctgagcgcga gcgtgggcga

t cgcgt gacc 60 attacct gcc gcgcgagcgg caacattcat aactatctgg cgtggtatca
gcagaaaccg tgcg ca o % %cct gatttat aac EC aaaal cggag% geggat gg

cgt gecgage %89 ] %c gac cotie T G §§%€C§3§€99gg gaﬂzbagcag
cctgcagecg gc&@@%@& &&Q@e@@éc@h&%&&&% gédachidy0argestabGeat tt ac
ctttggccag aHibaaaggf acaaaat-qat gffaasdatgancacgtdita s2afdatthg cattdaytid 40<212> PRT
<213> Arti fétopactSegoearcbacg<@ByatgdR Jechhaybyt- atlagstectc| sqpestagbainoLVs5 <400>
37 Asp || e WOALMEE2 FRRCE FPoSerat PIYISet29Bifact e GIBERCAadaZerdval 3y 1 5 10
15

<210> 29
<211> 119
<212> PRT
<213> Artificial Segquence

<220>
<223> Human-adapted heavy chain HVS

<400> 29
Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
1 5 10 15
Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Thr Tyr
20 25 30
Trp Ile His Trp Val Arg Gln Ala Thr Gly Gln Gly Leu Glu Trp Met
35 40 45
Gly Glu Ile Asn Pro Asn Asn Gly Arg Ile Asn Tyr Asn Glu Lys Phe
50 55 60
Lys Thr Arg Val Thr Met Thr Arg Asn Thr Ser Ile Ser Thr Ala Tyr
65 70 75 80
Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys
. 85 90 95
Ala Arg Val Gly Val Met Ile Thr Thr Phe Pro Tyr Trp Gly Gln Gly
100 105 110
Thr Leu Val Thr Val Ser Ser
115

<210> 30

<211> 357

<212> DNA

<213> Artificial Sequence

<220>
<223> Human-adapted heavy chain HV5

<400> 30

caggtgcagc tggtgcagag cggcgcggaa gtgaaaaaac cgggcgegag cgtgaaagtg 60
agctgcaaag cgagcggcta tacctttace acctattgga ttcattgggt gecgccaggcg 120
accggeccagg gcctggaatg gatgggcgaa attaacccga acaacggccg cattaactat 180
aacgaaaaat ttaaaacccg cgtgaccatg acccgcaaca ccagcattag caccgcgtat 240
atggaactga gcagcctgcg cagcgaagat accgeggtgt attattgege gegegtggge 300
gtgatgatta ccacctttcc gtattggggc cagggcaccce tggtgacegt gagcagc 357

<210> 31

<211> 119

<212> PRT

<213> Artificial Sequence

i3



Val Thr
Trp Tyr
Al a Lys
Ser Gy

Asn Ile H's Asn
Pro Lys Leu Leu
Ser Arg Phe Ser
Ser Ser Leu Gn Pro 65 70 75 80
H s Phe Trp Ser Thr Pro Phe 85 90 95

Ile Lys 100 105 <210> 38 <211> 321
<212> DNA <213> Artificial Sequence <220> <223> Human-adapted |ight chain
LV5 <400> 38 gatattcaga tgacccagag cccgagcagc ctgagcgcga gcgtgggcga
tcgcgtgacc 60 attacctgcc gcgcgagcgg caacattcat aactatctgg cgtggtatca
gcagaaaccg 420> ggcaaagt gc cgaaactgct gatttataac gcgaaaaccc tggcggatgg

cgt gccgage 180> BgertraRfeq treaycggralvtggcaccgat tttaccctga ccattagcag
cctgcagccg gaagat gt gg cgacctatta ttgccagcat ttttggagca cccecgtttac

2
ctttggcegge 3@8@9%@%@6@9 ﬁlﬂg@a&%ggaaGﬁg%al 323%93&0_@#5&107 <212> PRT

Ser
Lys
Val

Thr

Ile
Adn
Thr
Thr

Asp Arg
Leu Al a
Tyr Asn
Ser Gy
G u Asp Val Al a
Thr Phe Ay Ay

Thr Cys Arg Al a
G@n Lys Pro Ay
Leu Ala Asp Ay
Asp Phe Thr Leu
Thr Tyr Tyr Cys Gn
@y Thr Lye Val Qu

Ay
Val

Pro
I'le

Tyr 20 25 30
lle 35 40 45
dy 50 55 60

<213> Artificial Sequence <220> < kbman- adapted |igiit chain LV7 <400>
39 16 Asp | ber GnipetvaThaer Gy 5er ARY eerSely Sey ThephSeserAfter B Val Gy 1 5
10 15 Asp Arg Val Throl| e Thr s ArgsAla Ser Gy AsiPlle Hs Asn Tyr 20 25

30 Leu Al aTFR fslw_jgs &R Vel e npfoc? écyGLwerlG&YFf{:a FreTDeMe ey | e

Gly Glu Ile
50

Lys Thr Arg

65

Met Glu Leu

Asn Pro Asn Asn Gly Arg Ile Asn
55
Ile Thr Ala Asp Glu Ser
70 75
Leu Arg Ser Glu Asp Thr
90
Met Ile Thr Thr Phe Pro

105

Tyr Asn Glu Lys Phe
60

Thr Ser Thr Ala Tyr

80
Ala Val Tyr Tyr Cys
95
Tyr Trp Gly Arg Gly
110

Vval Thr
Ser
85

val

Ser
Ala Arg Val Gly
100
Thr Leu Val Thr

115

Val Ser Ser

<210> 32

<211> 357

<212> DNA

<213> Artificial Seguence

<220>
<223> Human-adapted heavy chain HV7

<4Q00> 32

caggtgcagc
agetgcaaag
ccgggecagg
aacgaaaaat
atggaactga
gtgatgatta

tggtgcagag
cgagcggcegyg
gcetggaatg
ttaaaacccg
gcagectgeg
ccacctttee

<210> 33
<211> 107
<212> PRT

cggcgeggaa
cacctttage
gatgggcgaa
cgtgaccatt
cagcgaagat
gtattggggce

<213> Artificial Sequence

<220>

<223> Human-adapted light chain

<400> 33
Agp Ile Gln Met Thr
1 5
Asp Arg Val Thr Ile
20
Leu Ala Trp Tyr Gln
35
Tyr Asn Ala Lys Thr
50

Ser Gly Ser Gly Thr
65

Gl

Thr

Gl

Leu

As
70

n Ser Pro

Cys Arg
Pro
40

Asp

n Lys

Ala
55

p Phe Thr

gtgaaaaaac
acctattgga
attaaccecga
accgeggatyg
accgeggtgt
cgeggeacece

Lvl

Ser Leu
10

Ser

Ser

Ala
25
Gly

Gly

Lys Ala

Gly val Pro

Thr Ile

75

Leu

14

cgggcagcag
ttcattgggt
acaacggecg
aaagcaccayg
attattgege
tggtgaccgt

Ser Ala Ser

Ile His

30

Asn
Pro Lys
45
Ser Arg Phe
60

Ser Ser

Leu

Leu

cgtgaaagtg
gcgecaggeg
cattaactat
caccgegtat
gcgegtggge
gagcagc

Val Gly
15

Asn Tyr
Leu Ile
Ser Gly

Gln Pro
80

60

120
180
240
300
357



35 40 45 Tyr Asn Ala Lye Thr Leu Ala Asp Gy Val Pro Ser Arg Phe Ser vy
50 55 60 Ser Gy Ser Ay Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu G n Pro
70 75 80 du Asp Phe Ala Thr Tyr Tyr Cys G n H's Phe Trp Ser Thr Pro Phe 85
90 95 Thr Phe Ay G n Ay Thr Lys Leu Qu Ile Lys 100 105 <210> 40 <211>
321 <212> DNA <213> Artificial Sequence <220> <223> Human-adapted |ight
chain LV7 <400> 40 gatattcaga tgacccagag cccgagcagc ctgagcgcga gcgtgggcga
tcgcgtgacc 60 attacctgcc gcgcgagcgg caacattcat aactatctgg cgtggtttca
gcagaaaccg 120 ggcaaagcgc cgaaaagcct gatttataac gcgaaaaccc tggcggatgg
cgtgccgagc 180 cgctttagcg gcagcggcag cggcaccgat tttaccctga ccattagcag
cctgcagccg @QIOASPQBlagaH Thy Teganyet@/st @int EigcelagCap Skt tThggrgckheccccgttt ac
ctttggccag caccaddc tggaaattaa a9%21 <210> 41 <A11> 327 <212> PRT
<213> Arti f“f %ﬂe qiEhE TE?%G@ 1e20%8 Hinkff | gG4 heavy chain constant

regi on vari ant <400> 41 Ala Ser Thr OI_ys Gy Pro Ser Val Phe Pro Leu Ala Pro

65

Cys Ser Arg 1 5 10 15 Ser Thr Ser Qu Ser Thr Ala Ala Leu Ay Cys Leu Val
Lys Asp Tyr<226-22 30 the Pro Qu Pro Val Thr Val Ser Trp Asn Ser Ay A a
Leu Thr Ser<2135320 45 Gy Val H's Thr Phe Pro Ala Val Len A n Ser Ser Ay
Leu Tyr Ser<?8pD85 60 Leu Ser Ser Val Val Thr Val Pro Ser Ser Ser Leu Gy
Thr Lys -Thr<213> Artificial Sequence

<220>

<223> Human-adapted light chain LV1

<400> 34

gatattcaga tgacccagag cccgagcagc ctgagcgcga gegtgggega tcgcgtgace 60

attacctgec gcgecgagegg caacattcat aactatctgg cgtggtatca gcagaaaccg 120

ggcaaagcgc cgaaactgct gatttataac gcgaaaacce tggeggatgg cgtgeccgage 180

cgctttageg gcageggcag cggcaccgat tttaccctga ccattagcag cctgcagceg 240

gaagattttg cgacctatta ttgccagcat ttttggagca cccegtttac ctttggecag 300

ggcaccaaac tggaaattaa a 321

<210> 35

<211> 107

<212> PRT

<213> Artificial Sequence

<220>

<223> Human-adapted light chain LV3

<400> 35

Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly

1 5 10 15
Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gly Asn Ile His Asn Tyr
20 25 30
Leu Ala Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Arg Leu Ile
35 40 45
Tyr Asn Ala Lys Thr Leu Ala Asp Gly Val Pro Ser Arg Phe Ser Gly
50 55 60

Ser Gly Ser Gly Thr Glu Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro

65 70 75 80

Glu Asp Phe Ala Thr Tyr Tyr Cys Gln His Phe Trp Ser Thr Pro Phe

85 90 95
Thr Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys
100 105

<210> 36

<211> 321

<212> DNA

<213> Artificial Sequence

<220>

<223> Human-adapted light chain LV3

<400> 36

15



65 70 75 80 Tyr Thr Cys Asn Val Asp His Lys Pro Ser Asn Thr Lys Val Asp Lys
85 90 95 Arg Val Qu Ser Lys Tyr Gy Pro Pro Cys Pro Pro Cys Pro Ala Pro
100 105 110 17 Gu Ala Ala dy Ay Pro Ser Val Phe Leu Phe Pro Pro Lye Pro

Lys 115 120 125 Asp Thr Leu Met Ile Ser Arg Thr Pro Qu Val Thr Cys Val Val
Val 130 135 140 Asp Val Ser An Gu Asp Pro Au Val Gn Phe Asn Trp Tyr
Val Asp 145 150 155 160 dy Val Qu Val H's Asn Ala Lys Thr Lys Pro Arg
Gu Gu dn Phe 165 170 175 Aen Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val
Leu HHs G n Asp 180 185 190 Trp Leu Asn Ay Lys Qu Tyr Lys Cys Lys Val Ser
Asn Lys Ay Leu 195 200 205 Pro Ser Ser Ile Gu Lye Thr Ile Ser Lye Al a
Lys Gy { ng#pptdagy t220-R4% 20¢agllae Fhgegd@cha \dabtdbgrgalhegclabgrcere® Pro Ser G n
Au du Mt a':Fﬁch_%% 9°2%92% COTBLLORY 2385 AEHR %ﬂ*gtS%‘?a E‘éi‘iaﬁﬂcg Leu Val
Lye Gy Phegg@z@ta 52‘5“2‘5??02 aaﬁﬁcéc BRI PG [E0Ser Asn Ay
An Pro G ugsagn tﬁ%ﬁ icﬁa ﬁ%ﬁ; 358 335 Ge OAsp Ser Asp
Ay Ser Phegddagcd-8H t gaa‘éega a275 280 285 rg Leu Thr Va Lys Ser Arg
Trp Gn Au Ay Asn Val Phe Ser 290 295 300 Cys Ser Val Met HIS Gu Ala Leu
H s Aen His<ap 3Thr A n Lys Ser 305 310 315 320 Leu Ser Leu Ser Leu Gy
Lys 325 <2}§)}%>4§£7<211> 981 <212> DNA <213> Artificial Sequence
>
<213> Artificial Sequence
<220>
<223> Human-adapted light chain LVS
<400> 37
Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly
1 5 10 15
Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gly Asn Ile His Asn Tyr
20 25 30
Leu Ala Trp Tyr Gln Gln Lys Pro Gly Lys Val Pro Lys Leu Leu Ile
35 40 45
Tyr Asn Ala Lys Thr Leu Ala Asp Gly Val Pro Ser Arg Phe Ser Gly
50 55 60
Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro
65 70 75 80
Glu Asp Val Ala Thr Tyr Tyr Cys Gln His Phe Trp Ser Thr Pro Phe
85 90 95
Thr Phe Gly Gly Gly Thr Lys Vval Glu Ile Lys
100 105
<210> 38
<211l> 321
<212> DNA
<213> Artificial Sequence
<220>
<223> Human-adapted light chain LVS
<400> 38
gatattcaga tgacccagag cccgagcagc ctgagcgcga gegtgggcga tcgegtgacce 60
attacctgee gecgegagegg caacattcat aactatctgg cgtggtatca gcagaaaccg 120
ggcaaagtgc cgaaactget gatttataac gcgaaaaccc tggcggatgg cgtgccgagc 180
cgctttageg gcagceggcag cggcaccgat tttaccctga ccattagcag cctgecagecg 240
gaagatgtgg cgacctatta ttgccagcat ttttggagca cccegtttac ctttggegge 300
ggcaccaaag tggaaattaa a 321
<210> 39
<211> 107
<212> PRT
<213> Artificial Sequence
<220>
<223> Human-adapted light chain LV7
<400> 39
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<220> <223> Human | g4 heavy chai n constant

gcgagcacca
agcaccgcgg
t ggaacagcg
ggcct gt at a
t at acct gca
aaat at ggcc
tttctgtttc
tgcgtggtgg
ggcgt ggaag
cgcgt ggt ga
t gcaaagtga ¢
ggccagccgce
aaccaggt ga
t gggaaagca
gat ggcagct

aaggcccgag
cgct gggcet g
gcgcgct gac
gcct gagcag
acgt ggat ca
cgccgt gecc
cgccgaaacc
tggat gt

cgtgtttccg
cct ggt gaaa
cagcggegt g
cgt ggt gacc
t aaaccgagc
gccgtgectg
gaaagat acc

ct ggcgecegt
gattattttc
catacctttc
gt gccgagca
aacaccaaag
gcgccggaag
ctgatgatta

ccaggaagat ccggaagt gc

regi on vari ant

gcagccgcag
cggaaccggt
cggcggt gct
gcagcctggg
t ggat aaacg
cggcgggcgg
gccgcacccc
agtttaactg

<400>
caccagcgaa
gaccgt gagc
gcagagcagc
caccaaaacc
cgt ggaaagc
cccgagcegtg
ggaagt gacc
gt at gt ggat

ata& %g‘eﬁﬁﬁa‘&?a%&f Btcgég%gaa@eaas@agﬁlﬁt%ﬁ& ¥HgEhtct at
? 381 %Qf‘crhgglilgcﬂfrﬁcé‘t & QQQQ% dgc,,t gaacggcaa pYaat at aaa
gﬁgﬁﬁ@@gﬁa’hggﬁgt@tnaﬁfs 6£og§§>9@99a190p@39:9ﬁ69& 8al gagccaaa

caaaggycctgccgagc a daa haaccattag caaafjcgaaa
gcctgasst g cctggtgaaa ggcttttatc cgagcgatat tgcggt ggaa

42

60

120
180
240
300
360
420
480
540
600
660
720
780
840
900

gem&%@mg@adm%b Bext aaaéleb@recﬂ?egmg{:}te 8ext giat agce
t tt

Kosth g Biotehiht haRr e 862 8%%2332 960

agcct Qﬁpk&%ﬁ@%é T%lqyr@ I%fsoalrfl%lsiﬁ;P 100 mp2de phRT <213>
Artificial Sequence <223> <22 uman &oconstant regi ops <400> 43 Arg Thr

Val Al a Al aThr ehéSely ah @lgertr] BysPhe: Brwo tBs aySer Asp Au 1 5 10 15 dn Leu
Lys Ser Ay Thr Ala 38 Val Val Cys RLeau Leu Asn Asn Phe 20 25 30 Tyr Pro

aacgtgttta
ct gagcct ga

Arg Qu Ala Lys

“Asn Ser
Ser

Leu Ser

Val

'

<212>
<213>

DNA

<220>
<223>

<400> 40

er Val

A@n Trp Lys Val
Thr Gu A n Asp Ser
sr Leu Thr Leu Ser Lys Ala Asp Tyr Gu

Artificial Sequence

Human-adapted light chain LV7

Asp Asn Ala Leu G n
Lys Asp Ser

35 40
50 55
65 70

45

75

gatattcaga
attacctgee
ggcaaagcege
cgetttageg
gaagattttg
ggcaccaaac

tgacccagag
gcgcgagcgy
cgaaaagcect
gcagcggcag
cgacctatta
tggaaattaa

cccgagcage
caacattcat
gatttataac
cggcaccgat
ttgcecagecat
a

ctgagcgecga
aactatctgg
gcgaaaacce
tttaccctga
ttttggagca

gcgtgggega
cgtggtttca
tggcggatgy
ccattagcag
ccecgtttac

tecgegtgace
gcagaaaccg
cgtgccgage
cctgcagecg
ctttggccag

60

120
180
240
300
321

<210>
<211>
<212>
<213>

41
327
PRT

<220>
<223>
<400> 41
Ala Ser

1
Ser

Thx

Thr Ser

Phe Glu
35
His

Pro

val
50
Ser

Gly
Leu Ser
65
Tyr

Thr Cys

Arg vVal Glu

Lys
Glu
20

Pro
Thr
Val

Asn

Ser

Artificial Sequence

Gly Pro

Ser Thr

Val Thr

Phe Pro

55
val Thr
70
val Asp
85

Lys Tyr

100

Ser Val
Ala Ala
Val Ser
Ala val
Val Pro

His Lys

Gly Pro

Phe Pro
10
Leu Gly
25
Trp Asn
40

Leu Gln

Ser Ser

Serx
90

Pro

Pro
105

Cys

17

Leu
Cys
Ser
Ser
Ser

75
Asn

Pro

Human IgG4 heavy chain constant region variant

Ala Pro Cys

Leu Val Lys
30
Ala Leu
45

Gly

Gly
Ser Leu
60

Leu

Gly Thr

Thr Lys Vval

Pro
110

Pro Cys

Ser
15
Asp

Arg
Tyr
Thr Ser
Tyr Ser

Thr
80
Lys

Lys

Asp
95

Ala Pro

Ser

80

Gy

60 Thr Tyr



Lys His Lys Val Tyr Ala Cys Qu Val Thr Hs G n Gy Leu Ser Ser 85 90 95
Pro Val Thr Lys Ser Phe Asn Arg Ay GQu Cys 100 105 <210> 44 <211> 324
<212> DNA <213> Artificial Sequence <220> <223> Hunman k constant region
<400> 44 gcgcgcaccg tggcggcgcc gagcgtgttt atttttccgc cgagcgatga acagct gaaa
60 agcggcaccg cgagcgtggt gtgcctgctg aacaactttt atccgcgcga agcgaaagtg 120
cagt ggaaag tggataacgc gctgcagagc ggcaacagcc aggaaagcgt gaccgaacag 180

gat agcaaag atagcaccta tagcctgagc agcaccctga ccctgagcaa agcggattat 240
gaaaaacat a aagtgtatgc gtgcgaagtg acccatcagg gcctgagcag cccggtgacc 300
aaaagcttta accgcggcga atgc 324 <210> 45 <211> 119 <212> PRT <213>
Artificial SGaddente GJ&ZQ%P@ESB VHEeré{ln Iﬁdlaﬁteear%@m/%Y%WaPrFY\?arl ant HBV1

<400>45<34nV|Jé45 g Pro Ay Ala 1
5 10 15 SEFP 5 ““\LF ?1 sPrBJ a?l% Cﬁra#x’glb@ Thr Thr Tyr 20

25 30 Trp PMEtVat" @rTéﬂl ¥al Aég g>r diuASla@ (B.'hOPl‘@ XerI‘Pp ALE veelasd U Trp Met 35
40 45 19 s u Ile Asn Puso Asn Asn Ay Atgg Ile Asn Tyr Asm G u Lys Phe 50
55 60 Lys Tir WigelMaValTHis Rbm AT@rLyArtr Asp mh:r ASeEl1AGEu Sén PRer Al a Tyr
75 80 Met Ju Leu Ser 8 Leu Arg Ser % Asp Thr Ala1\7§1| Tyr Tyr
95 Ala Argevdis*dy Vg Aielt et fﬁr TR EhEPIY T retEyran ay
Trp Leu Asn Gly

185
Ser

65 70
Cys 85 90

Lys Glu Tyr Lys
200

Ile

Cys Lys Val Ser Asn
205

Gly

Lys Gly Leu

Pro Ser Ile Glu

210
Pro

Thr
215
Leu

Lys Ser Lys Ala Lys Gln Pro

220
Glu

Arg

Glu
225
Asn

Gln val Thr
230

Thr

Tyr Gln
235

Gly

Pro Pro Ser Glu Met Thr Lys

240

Gln Val Ser Leu val Asp

245
Trp

Cys Leu Phe Ser

255
Tyr

Lys
250
Gln

Tyr Pro

Ile Ala Val Glu

260
Pro

Glu Ser Asn Gly

265
Asp

Pro Glu Asn Asn

270
Leu

Lys

Thr Thr Pro val

275
Thr

Leu Asp Phe
285

Asn

Ser Ser Phe
280

Arg

Gly Tyr Ser

Arg Leu Val
290

Ser

Asp Ser Gln Glu

295
Ala

Lys Trp Gly Val Phe

300
Tyr

Ser
val Glu
310
Gly

Thr Gln Ser

320

His
315

Cys His His Asn
305

Leu

Met Leu Lys
Leu

325

Ser Leu Ser Lys

<210> 42

<211> 981

<212> DNA

<213> Artificial Sequence

<220>
<223> Human IgG4 heavy chain constant region variant

<400> 42

gcgagcacca
agcaccgedgg
tggaacagcg
ggcctgtata
tatacctgca
aaatatggcc
tttetgttte
tgegtggtag
ggcgtggaag
cgcgtggtga
tgcaaagtga
ggccagecgce
aaccaggtga
tgggaaagca
gatggcagct
aacgtgttta
ctgagcctga

aaggcccgag
cgctgggctg
gcgcgctgac
gcctgagcag
acgtggatca
cgcegtgecc
cgccgaaacc
tggatgtgag
tgcataacgc
gcgtgctgac
gcaacaaagg
gcgaaccgca
gcctgacctyg
acggccagcce
tttttectgta
gctgcagegt
gcctgggeaa

cgtgtttccg
cctggtgaaa
cagcggegtyg
cgtggtgacc
taaaccgagc
gccgtgcccg
gaaadgatacc
ccaggaagat
gaaaaccaaa
cgtgctgeat
cctgccgagce
ggtgtatacc
cctggtgaaa
ggaaaacaac
tagccgectg
gatgcatgaa
a

ctggcgecgt
gattatttte
catacctttc
gtgccgagca
aacaccaaag
gcgccggaag
ctgatgatta
ccggaagtgce
ccgcgcgaag
caggattggc
agcattgaaa
ctgcecgecga
ggcttttate
tataaaacca
accgtggata
gcgetgcata

18

gcagccgcag
cggaaccggt
cggcggtgcet
gcagcctggg
tggataaacg
cggcgggcegg
gccgcacccc
agtttaactg
aacagtttaa
tgaacggcaa
aaaccattag
gccaggaaga
cgagcgatat
ccececgecggt
aaagcecgcetg
accattatac

caccagcgaa
gaccgtgagc
gcagagcagc
caccaaaacc
cgtggaaagc
cccgagdcgtg
ggaagtgacc
gtatgtggat
cagcacctat
agaatataaa
caaagcgaaa
aatgaccaaa
tgcggtggaa
gctggatagce
gcaggaaggc
ccagaaaagc

60

120
180
240
300
360
420
480
540
600
660
720
780
840
S00
960
981



100 105 110 Thr Leu Val Thr Val Ser Ser 115 <210> 46 <211> 357 <212> DNA
<213> Artificial Sequence <220> <223> Human-adapted heavy chain vari ant
HBV1 <400> 46 caggtgcagc tggtgcagag cggcgcggaa gt gaaaaaac cgggcgcgag
cgtgaaagtg 60 agctgcaaag cgagcggcta tacctttacc acctattgga tgcattggagt
gcgccaggcg 120 ccgggccagc gcctggaatg gat gggcgaa attaacccga acaacggccg
cattaactat 180 aacgaaaaat ttaaaacccg cgtgaccatt acccgcgata ccagcgcgag
caccgcgtat 240 atggaactga gcagcctgcg cagcgaagat accgcggtgt attattgcgce
gcgcgtggge 300 gtgatgatta ccacctttcc gtattggggc cagggcaccc tggtgaccgt
gagcagc 357 <210> 47 <211> 119 <212> PRT <213> Artificial Sequence <220>
<223> Hunaﬁzﬁha?%ed heavy chain variant HBV2 <400> 47 dn Val @ n Leu Va
G@n Ser u Val Lys Lys Pro Ay Ala 1 5 10 15 Ser Val Lys Val Ser

Cys Lys AI Qz rA lglc'l;)ﬁ skte2Be Thr Thr Tyr 20 25 30 Trp Ile H's Try, Val
Arg Adn Ala Pro dy Gdn Arg Leu Qu Trp Met 35 40 45 Ay GQu Ile Asn Pro
Asn Asn A y22wg Ile Asn Ay Asn Qu Lys Phe 50 55 60 Lys Thr Arg Val Thr
[l e Thr Arg2#%spiThn ISepnshppt Segickhr Ala Tyr 65 70 75 80 Mt G u Leu Ser
Ser Leu Arg Ser G u Asp Thr Ala Val Tyr Tyr Cys 85 90 95 Ala Arg Val Gy

¥ﬁ| Met || %rgﬂﬁ'xrmli Al?Lra]. AlFa)lr 9roT¥er Q;EP Pge yIle E@xe%% Proogerlg :HIO Thr Leu Val
r Val Sersé

Gln Leu Lys Ser Gly Thr Ala Ser Val Va1 Cys Leu Leu Asn Asn Phe
20 25 30
Tyr Pro Arg Glu Ala Lys Val Gln Trp Lys Val Asp Asn Ala Leu Gln
35 40 45
Ser Gly Asn Ser Gln Glu Ser Val Thr Glu Gln Asp Ser Lys Asp Ser
50 55 60
Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu
65 70 75 80
Lys His Lys Val Tyr Ala Cys Glu Val Thr His Gln Gly Leu Ser Ser
85 90 95
Pro Val Thr Lys Ser Phe Asn Arg Gly Glu Cys
100 105

<210> 44

<211> 324

<212> DNA

<213> Artificial Seguence

<220>
<223> Human k constant region

<400> 44

gcgegecaceg tggcggcgec gagegtgttt attttteege cgagegatga acagctgaaa 60
agcggcaccg cgagcgtggt gtgectgetg aacaactttt atccgecgecga agcgaaagtg 120
cagtggaaag tggataacgc gctgcagagc ggcaacagcc aggaaagcegt gaccgaacag 180
gatagcaaag atagcaccta tagcctgagc agcaccctga ccctgagcaa agcggattat 240
gaaaaacata aagtgtatgc gtgcgaagtg acccatcagg gcctgagcag ccecggtgacc 300
aaaagcttta accgeggcega atgc 324

<210> 45

<211> 119

<212> PRT

<213> Artificial Sequence

<220>
<223> Human-adapted heavy chain variant HBV1

<400> 45
Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
1 5 10 15
Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Thr Tyr
20 25 30

Trp Met His Trp Val Arg Gln Ala Pro Gly Gln Arg Leu Glu Trp Met
35 40 45

19



115 <210> 48 20 <211> 357 <212> DNA <213> Artificial
Human- adapt ed heavy chai n variant HBV2
cggcgcggaa gtgaaaaaac cgggcgcgag
tacctttacc acctattgga ttcattgggt
gat gggcgaa attaacccga acaacggccg
cgtgaccatt acccgcgata ccagcgcgag
cagcgaagat accgcggtgt attattgcgc

Sequence <220> <223>
<400> 48 caggtgcagc tggtgcagag
cgtgaaagtg 60 agctgcaaag cgagcggcta
gcgccaggcg 120 ccgggccagc gcctggaatg
cattaacggc 180 aacgaaaaat ttaaaacccg
caccgcgtat 240 atggaactga gcagcctgcg
gcgcgtgggec 300 gtgatgatta ccacctttcc

gt att ggggc cagggcaccc tggtgaccgt gagcagc 357 <210> 49 <211> 119 <212> PRT
<213> Artificial Sequence <220> <223> Human-adapted heavy chain vari ant
HBV3 <400>%490CH Ale/dEn ArA A%BurspaflYGRre Sbf AGh \EYA|A#n§ly W&d PRgs Lys Pro Ay

Ala 15 10,153%Ser s..VaP> Ser Cys Algé Ser Tyr. Thr Phe Thr Thr

Tyr 20 25 3f° W%%F?eah«illsf%ﬁrﬁ 5 SR %%Tlﬁyzﬁé xS T3%‘”&/(31*%ay ggrg Leu Gu Trp

Met 35 40 fex Gy 16 ekl RrASR Bf0sASB1L B @Y AL Grah| 8- SR tys Ala Gu Lys
50 55 60 Lys Thr Asg Val Thr Ile Bor Arg Asp Thr Sr Ala Ser Thr Al a

Phe
65 70 5 869 VRRICIAE all¥at Ber TiS8efht ¢he Arg BerTr@ ¢lyA8m Thy Al a Val Tyr

Tyr
dy ValowMet Ile Thr Th¥%he Pro Tyr Trp dy
I

Tyr Cys 85 90 95 Al &%r.g_Vval
An dy 106°2168" iﬁ? ThTh"?’lL%eﬁW Thr Val Ser Ser 115

<210>
<211>
<212>
<213>

46

357

DNA

Artificial Sequence

<220>

<223> Human-adapted heavy chain variant HBV1

<400> 46

caggtgcagc
agctgcaaag
ccgggecage
aacgaaaaat
atggaactga

gtgatgatta

<210>
<211>
<212>
<213>

47
119
PRT

<220>
<223> Human
<400> 47
Gln val
1
Ser

Gln

val Lys

Ile His

35

Txp

Glu
50
Thr Arg

Gly Ile
Lys
65
Met

Glu Leu

Ala Arg Val

Thr val

115

Leu

<210> 48

tggtgcagag
cgagcggcta
gcctggaatg
ttaaaacccg
gcagcctgeg
ccacctttee

-adapted he

Leu val
5
Ser

Gl

val
20

Trp Val

Asn Pro As

Thr Il
70
Le

val

Ser
85
val

Ser
Gly Me
100

Thr val

Cys

Arg

Ser

cggcgcggaa
tacctttacc
gatgggcgaa
cgtgaccatt
cagcgaagat
gtattggggce

Artificial Sequence

avy chain

n Ser Gly

Lys Ala

Gln Ala
40

n Asn Gly
55
e Thr Arg

u Arg Ser
t Ile Thr

Ser

gtgaaaaaac
acctattgga
attaacccga
acccgcgata
accgeggtgt
cagggcaccce

variant

Ala Glu
10

Gly

val

Ser
25
Pro

Tyr

Gly Gln

Arg Ile Asn

Asp Thr Ser

75

Glu Asp Thr
90

Thr Phe

105

Pro

20

HBV2

cgggcgcgag
tgcattggat
acaacggccg
ccagcgegag
attattgege
tggtgaccgt

Lys Lys

Thr Phe
30

Leu

45

Arg

Gly Asn
60
Ala Ser

Ala val

Tyr Trp

110

Pro
Thr

Glu

Glu
Thr
Tyr

Gly

cgtgaaagtg
gcgccaggcyg
cattaactat
caccgecgtat
gcgcegtggge
gagcagc

Gly Ala
15
Thr Tyr

Met

Lys Phe

Ala Tyr
80
Tyr Cys
95

Gln Gly

60

120
180
240
300
357



<210> 50 <211> 357 <212> DNA <213> Artificial Sequence <220> <223>
Human- adapt ed heavy chain variant HBV3 <400> 50 caggtgcagc tggtgcagag
cggcgcggaa gt gaaaaaac cgggcgcgag cgtgaaagtg 60 agctgcaaag cgagcggcta
tacctttacc acctattgga ttcattgggt gcgccaggcg 120 ccgggccagc gcctggaatg
gat gggcgaa attaacccga acaacggccg cattaactat 180 gcggaaaaat ttaaaacccg
cgtgaccatt acccgcgata ccagcgcgag caccgcgtat 240 atggaactga gcagcctgcg
cagcgaagat accgcggtgt attattgcgc gcgcgtgggc 300 gtgatgatta ccacctttcc
gt att ggggc cagggcaccc tggtgaccgt gagcagc 357 21 <210> 51 <211> 119 <212>
PRT <213> Artificial Sequence <220> <223> Human-adapted heavy chain vari ant
HBV4 <400>233>@Fh Val G n Leu Val Gn Ser Ay Ala Qu Val Lys Lys Pro Ay
Ala 1 5 10:218> "8y .val Lys Val Ser Cys Lys Ala Ser Ay Tyr Thr Phe Thr Thr
Tyr 20 25 34 2I'rrr)llle S rrbce\/al Arg Gn Ala Pro Ay Gn Arg Leu Gu Trp
Met 35 40 45083y Qu Ile Asn Pro Asn Asn Ay Arg Ile Asn Tyr Asn GQu Lys
Ay 50 55 6@3> nysanFhdaphed) h¥aly ditwinlJa2iddtr kB2g Asp Thr Ser Ala Ser Thr Al a
Tyr 65 70 75 80 Mt G u Leu Ser Ser Leu Arg Ser Au Asp Thr Ala Val Tyr
Tyr Cys 85 ‘9‘@0’952 Al ggAr gVaI dy Val tI\/letaal I ecThr Thr cPhe Pr(t) Tor Trp Gy
an Gy GRS R LS e,

ccgggcecage gcctggaatg gatgggcgaa attaacccga acaacggccg cattaacgge 180

aacgaaaaat ttaaaacccg cgtgaccatt acccgcgata ccagegcgag caccgcgtat 240

atggaactga gcagcctgceg cagcdaagat accgeggtgt attattgege gegegtggge 300

gtgatgatta ccacctttee gtattggggce cagggcaccc tggtgaccgt gagcage 357

<210> 49
<211> 119
<212> PRT
<213> Artificial Sequence

<220>
<223> Human-adapted heavy chain variant HBV3

<400> 49
Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
1 5 10 15
Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Thr Tyr
20 25 30
Trp Ile His Trp Val Arg Gln Ala Pro Gly Gln Arg Leu Glu Trp Met
35 40 45
Gly Glu Ile Asn Pro Asn Asn Gly Arg Ile Asn Tyr Ala Glu Lys Phe
S0 55 60
Lys Thr Arg Val Thr Ile Thr Arg Asp Thr Ser Ala Ser Thr Ala Tyr
65 70 75 80
Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95
Ala Arg Val Gly Val Met Ile Thr Thr Phe Pro Tyr Trp Gly Gln Gly
100 105 110
Thr Leu Val Thr Val Ser Ser
115

<210> 50

<211> 357

<212> DNA

<213> Artificial Sequence

<220>
<223> Human-adapted heavy chain variant HBV3

<400> 50

caggtgcagc tggtgcagag cggcgcggaa gtgaaaaaac cgggcgcgag cgtgaaagtg 60
agctgcaaag cgagcggcta tacctttacc acctattgga ttcattgggt gecgccaggeg 120
ccgggccagce gcctggaatg gatgggcgaa attaacccga acaacggcceg cattaactat 180
gcggaaaaat ttaaaacccg cgtgaccatt acccgcgata ccagcgecgag caccgcgtat 240
atggaactga gcagcctgcg cagcgaagat accgeggtgt attattgege gecgegtggge 300
gtgatgatta ccacctttecc gtattgggge cagggcacce tggtgaccgt gagcagce 357

21



<211> 357 <212> DNA <213> Artificial Sequence <220> <223> Human-adapted
heavy chain variant HBV4 <400> 52 caggtgcagc tggtgcagag cggcgcggaa

gt gaaaaaac cgggcgcgag cgtgaaagtg 60 agctgcaaag cgagcggcta tacctttacc
acctattgga ttcattgggt gcgccaggcg 120 ccgggccagc gcctggaatg gat gggcgaa
attaacccga acaacggccg cattaactat 180 aacgaaaaag gcaaaacccg cgtgaccatt
acccgcgata ccagcgcgag caccgcgtat 240 at ggaactga gcagcctgcg cagcgaagat
accgcggtgt attattgcgc gcgcgtgggec 300 gtgatgatta ccacctttcc gtattggggce
cagggcaccc tggtgaccgt gagcagc 357 - <210> 53 <211> 119 <212> PRT <213>
Artificial Sequence <220> <223> Human-adapted heavy chain variant HBV5
<400> 53 G n Val dn Leu Val Gn Ser Ay Ala Qu Val Lys Lys Pro dy Ala 1
5 10 15 Sezgi\%’alﬁgys Val Ser Cys Lys Ala Ser Gy Tyr Thr Phe Thr Thr Tyr 20
25 30 22 TppollgHs Trp Val Arg Gn Ala Pro Gy Gn Arg Leu Gu Trp Mt

35 40 45 d yo1d Yrti g cAsNs&h@nésn Asn Ay Arg Ile Asn Tyr Asn Gu Lys Phe 50
55 60 Lys Thr Arg Val Thr Ile Thr Arg Asp Thr Ser Ala Ser Thr Ala Tyr 65
70 75 80 M08 u Leu Ser Ser Leu Arg Ser Qu Asp Thr Ala Vval Tyr Tyr Cys 85
90 95 Al a 723> Varargkganyaf epw chainTmciFny EBffe Pro Tyr Trp Ay Gn @y 100
105 110 Th£4OIU§Lg1VaI Thr Val Ser Ser 115 <210> 54 <211> 357

Gln Val Gln Leu Val Gln Ser Gly Ala Glu val Lys Lys Pro Gly Ala
1 5 10 15
Ser vVal Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Thr Tyr
20 25 30
Trp Ile His Trp Val Arg Gln Ala Pro Gly Gln Arg Leu Glu Trp Met
35 40 45
Gly Glu Ile Asn Pro Asn Asn Gly Arg Ile Asn Tyr Asn Glu Lys Gly
50 55 60
Lys Thr Arg val Thr Ile Thr Arg Asp Thr Ser Ala Ser Thr Ala Tyr
65 70 75 80
Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala val Tyr Tyr Cys
85 90 95
Ala Arg Val Gly Vval Met Ile Thr Thr Phe Pro Tyr Trp Gly Gln Gly
100 105 110
Thr Leu Val Thr Val Ser Ser
115

<210> 52

<211> 357

<212> DNA

<213> Artificial Sequence

<220>
<223> Human-adapted heavy chain variant HBV4

<400> 52

caggtgcagc tggtgcagag cggcgcggaa gtgaaaaaac cgggcgegag cgtgaaagtg 60
agctgcaaag cgagcggcta tacctttacc acctattgga ttcattgggt gegecaggeg 120
ccgggecage gectggaatg gatgggegaa attaacccga acaacggccg cattaactat 180
aacgaaaaag gcaaaacccg cgtgaccatt acccgegata ccagcgcgag caccgegtat 240
atggaactga gcagcctgcg cagcgaagat accgeggtgt attattgege gegegtggge 300
gtgatgatta ccacctttcc gtattgggge cagggcacce tggtgaccgt gagceage 357

<210> 53

<211> 119

<212> PRT

<213> Artificial Sequence

<220>
<223> Human-adapted heavy chain variant HBVS

<400> 53
Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
1 5 10 15 .
Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Thr Tyr
20 25 30

22



<212> DNA <213> Artificial Sequence <220> <223> Human-adapted heavy chain
variant HBVS <400> 54 caggtgcagc tggtgcagag cggcgcggaa gt gaaaaaac
cgggcgcgag cgtgaaagtg 60 agctgcaaag cgagcggcta tacctttacc acctattgga
ttcattgggt gcgccaggcg 120 ccgggccagc gcctggaatg gatgggcgaa attaacccga
acaacggccg cattaactat 180 aacgaaaaat ttaaaacccg cgtgaccatt acccgcgata
ccagcgcgag caccgcgtat 240 atggaactga gcagcctgcg cagcgaagat accgcggt gt
attattgcgc gcgcgtgggec 300 gtgattatta ccacctttcc gtattggggc cagggcaccc

t ggt gaccgt gagcagc 357 <210> 55 <211> 107 <212> PRT <213> Artificial
Sequence <220> <223> apt ed t haln varlant HBV6 <400> 55 Asp
lle @n NEFWTH}E%% W‘ gearpio LglP%S’ HECWal"™™d' 1 5 10 15 Asp

Arg Val Thgy kg, A@@ré\u@nﬁm % Y1880 ITg,g 8ra1AdslsT¥he 20 25 30 Leu
Ala Trp Tyr Gsm A n Lys Pro @gy Lys a Pro lge Leu Leu Ile 35 40 45 Tyr
Asn Al a LysysThnr ke VAl &hAs3eGhyr Mal AdYr ohiSeer Alg deherhBenlaGryr 50 55 60  Ser
Ay Ser A Thr Asp Phe Thi® Leu Thr Ile S8F Ser Leu A n PE® 65 70 75 80
G u Asp PhEstafl: ?ﬁ‘f ST BH %SFPHE’E Pp V8erTYFh IPF%P Phe 85 90 95

Thr Phe Gy Frak VS e L o 6 23 <211> 321
<212> DNA <2(131§%J %itluf%féﬁ 5%5%&%{%? 5 92 TJ‘QSﬁX &y

Thr Leu Val Thr Val Ser Ser
115

<210> 54

<211> 357

<212> DNA

<213> Artificial Sequence

<220>
<223> Human-adapted heavy chain variant HBVS

<400> 54

caggtgcagc tggtgcagag cggcgcggaa gtgaaaaaac cgggcgcgag cgtgaaagtg 60
agctgcaaag cgagcggcta tacctttacc acctattgga ttcattgggt gegccaggeg 120
ccgggcecage gectggaatg gatgggcgaa attaacccga acaacggecg cattaactat 180
aacgaaaaat ttaaaacccg cgtgaccatt acccgcgata ccagcgcgag caccgcgtat 240
atggaactga gcagcctgecg cagcgaagat accgeggtgt attattgege gegegtggge 300
gtgattatta ccacctttcc gtattggggc cagggcaccc tggtgaccgt gagcagce 357

<210> 55
<211> 107
<212> PRT
<213> Artificial Sequence

<220>
<223> Human-adapted light chain variant HBVé6

<400> 55
Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly
1 5 10 15
Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gly Asn Ile Ser Asn Tyr
20 25 30

Leu Ala Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile
35 40 45
Tyr Asn Ala Lys Thr Leu Ala Asp Gly Val Pro Ser Arg Phe Ser Gly
50 55 60
Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro
65 70 75 80
Glu Asp Phe Ala Thr Tyr Tyr Cys Gln His Phe Trp Ser Thr Pro Phe
85 90 95
Thr Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys
100 105

<210> 56

23



<223> Human- adapted |ight chain variant HBV6
cccgagcagc ctgagcgcga gcgtgggcga tcgegtgacce
caacattagc aactatctgg cgtggtatca gcagaaaccg
gatttataac gcgaaaaccc tggcggatgg cgtgccgagc
cggcaccgat tttaccctga ccattagcag cctgcagccg
ttgccagcat ttttggagca ccccgtttac ctttggccag
<210> 57 <211> 107 <212> PRT <213> Artifici
Human- adapted |ight chain variant HBV7

<400> 56 gatattcaga tgacccagag
60 attacctgcc gcgcgagcgg
120 ggcaaagcgc cgaaact gct
180 cgctttagcg gcagcggcag
240 gaagattttg cgacctatta
300 ggcaccaaac tggaaattaa a 321
al Sequence <220> <223>
<400> 57 Asp Ile @A n Met Thr A n Ser

Pro Ser Ser Leu Ser Ala Ser Val Gy 15 10 15 Asp Arg Val Thr Ile Thr Cys
Arg Al a Ser‘i@’y%&sn lle Ser Ser Tyr 20 25 30 Leu Ala Trp Tyr G n dn Lys
Pro Ay Lys §> Q5 HYS o gu Ile 35 40 45 Tyr Asn Ala Lys Thr Leu Al a
Asp Ay val® <2 roASelrlArg Pﬁger%er Gy 50 55 60 Ser Ay Ser Ay Thr Asp the
Thr Leu Thr2td-e Ser Ser Leu A n Pro 65 70 75 80 du Asp Phe Ala Thr Tyr
Tyr Cys Qd r2#i>sHirhe-aBppteSetighhreh@io vahan85E90 95 Thr Phe Gy G n Ay Thr
Lys Leu 4 u IIe Lys 100 105 <210> 58 <211> 321 <212> DNA <213> Artificia
Sequence g at>‘_=1 Cm‘:m-CCC g%t chalcn varcia HBV7 <400>

gatat t caga 6% éﬁ% gciddads el 68, ﬁgﬁmg Eéiz«i@igg%& 60

att acct gcc ggeHegeiCeshabred gtaegé?ata&c giab

cgctttageg gecagcggcag cggcaccgat tttaccctga ccattagcag cctgcagccg 240
gaagattttg cgacctatta ttgccagcat ttttggagca ccccgtttac ctttggecag 300
ggcaccaaac tggaaattaa a 321

<210>
<21l>
<212>
<213>

57
107
PRT
Artificial Sequence

<220>

<223> Human-adapted light chain variant HBV7

<400> 57
Asp Ile Gln Met Thr
1 5
Asp Arg Val Thr Ile
20
Tyr

Gln Ala Val
15

Ser

Ser Leu Ser
10

Ser

Ser Pro Ser Ser Gly

Thr Ala
25
Gly

Ile Ser
30

Leu

Cys Arg Gly Asn Tyxr

Leu Ala Trp Gln Gln

35
Ala

Pro Ala
40

Asp

Lys Lys Pro Lys Leu Ile

45
Asn Arg
50

Gly

Thr Ala
55

Phe

Leu Val Pro Ser

60
Ser

Tyr Lys Gly Phe Ser Gly

Ser Ser Thr Thr

65
Glu

Gly Thr Ile
75

Phe

Leu Gln Pro
80

Phe

Asp Ser Leu

70
Phe Thr Tyr
85

Gly

Ala Thr Pro

95

His Ser
90
Ile

Asp Tyr Cys Gln Trp

Thr Phe Gly Gln

100

Thr Glu

105

Lys Leu Lys

<210> 58

<211> 321

<212> DNA

<213> Artificial Sequence

<220>

<223> Human-adapted light chain variant HBV7

<400> 58

gatattcaga
attacctgce
ggcaaagcgce
cgctttageg
gaagattttg
ggcaccaaac

<210> 59

tgacccagag
gcgegagegg
cgaaactgct
gcagcggceag
cgacctatta
tggaaattaa

cccgagcage
caacattagc
gatttataac
cggcaccgat
ttgeccagcat
a

ctgagcgega
agctatctgg
gcgaaaaccce
tttaccctga
ttttggageca

24

gcgtgggega
cgtggtatca
tggcggatgg
ccattagcag
ccecgtttac

tcgegtgace
gcagaaaccg
cgtgcegage
cctgcagecyg
ctttggecag

60

120
180
240
300
321



ggcaaagcgc cgaaactgct gatttataac gcgaaaaccc tggcggatgg cgtgccgagc 180
cgctttagcg gcagcggcag cggcaccgat tttaccctga ccattagcag cctgcagccg 240
gaagattttg cgacctatta ttgccagcat ttttggagca ccccgtttac ctttggccag 300
ggcaccaaac tggaaattaa a 321 <210> 59 24 <211> 107 <212> PRT <213>
Artificial Sequence <220> <223> Human-adapted |ight chain variant HBV8
<400> 59 Asp Ile A n Met Thr A n Ser Pro Ser Ser Leu Ser Ala Ser val dy 1
5 10 15 Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Ay Gy Ile Ser Ser Tyr 20
25 30 Leu Ala Trp Tyr An dn Lye Pro Ay Lys Ala Pro Lys Leu Leu Ile 35
40 45 Tyr Aen Ala Lys Thr Leu Ala Asp Ay Val Pro Ser Arg Phe Ser Ay 50 55
60 Ser Gly ] E,%%qy Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu G n Pro 65 70
75 80 Qu é&p, efligy T, v Tyr &ys G n H's Phe Trp Ser Thr Pro Phe 85 90
95 Thr Phe Gy An Qy TR Lys Leu Gu Ile Lys 100 105 <210> 60 <211> 321
<212> DNA <248> Artificial Sequence <220> <223> Human-adapted |ight chain
vari ant HBV823><d@@Es-R8riral didhtagait gaczoadg®ys cccgagcage ctgagcgcga
gcgt gggcga tc&c t gacc 60 attacctgcc gcgcgagcgg cggcattagc agctatctgg
cgtggtatca %aﬁ 3AG G ¢aaagcqe, cgaaact get gagtt@tflqﬁ gcgaaaaccc
t ggcggat gg @ tgccgagc 1 cgcﬁtagcg gagcggcag cggcagggat Ytttaccct ga
ccatt agcag »ep1ag6 Qe CHhr2AR TRARGANLY tpga %@-C‘(Q.E/aéﬂyaliet gslc@gﬁa;g,rt tttggagca
cccecgtttac ctttggccay 300
Leu Ala Trp Tyr Gln
35
Asn Ala

50
Gly Ser

Gln Lys Pro
40

Asp

Gly Lys Ala Pro Lys Leu Leu Ile
45

Ser Arg Phe Ser Gly
60

Ser Ser Leu Gln Pro

80
Trp Ser Thr Pro Phe
95

Tyr Thr Leu Ala
55
Asp Phe

70
Tyr Tyr

Lys Gly val Pro

Ser Thr
65
Glu

Gly Ile
75

Phe

Thr Leu Thr

Ala Thr
85

Gly

Gln His

90
Glu Ile
105

Asp Phe Cys

Thr Phe Gly Gln

100

Thr Lys Leu Lys

<210>
<211>
<212>
<213>

60

321

DNA

Artificial Sequence

<220>

<223> Human-adapted.light chain variant HBVS

<400> 60

gatattcaga
attacctgcce
ggcaaagcge
cgctttageg
gaagattttg
ggcaccaaac

tgacccagag
gcgcgagegg
cgaaactgct
gcagcggeag
cgacctatta
tggaaattaa

cccgagcagce
cggcattage
gatttataac
cggcaccgat
ttgccagcat
a

ctgagcgcga
agctatctgyg
gcgaaaaccc
tttaccctga
ttttggagca

gcgtgggecga tcgegtgacce
cgtggtatca gcagaaaccyg
tggcggatgg cgtgccgagce
ccattagcag cctgcagcecg
cccegtttac ctttggecag

60

120
180
240
300
321

<210> 61

<211l> 6

<212> PRT

<213> Artificial Sequence

<220>
<221>
<222>
<223>
<223>

unsure

(5)

Heavy chain CDR1 wherein Xaa at position 5 can be Isoleucine or
Methionine

<400> 61

Thr Thr Tyr Trp Xaa His
1 5

25



ggcaccaaac tggaaattaa a 321 <210> 61 <211> 6 <212> PRT <213> Artificial
Sequence <220> <221> unsure <222> (5) <223> Heavy chain CDRl1 wherein Xaa
at position 5 can be |sol euci ne or <223> Methioni ne <400> 61 Thr Thr Tyr
Trp Xaa Hs 1 5 25 ¢c210> 62 «c¢211> 17 c¢212> PRT <213> Artificial Sequence
<220> <221> unsure 222> (11) <223> Heavy chain CDR2 wherein Xaa at
position 11 can be Tyrosine or <223> dycine <220> <221> unsure <222>
(12) <223> Heavy chain CDR2 wherein Xaa at position 12 can be Asparagi ne or
<223> Al ani ne <220> <221> unsure <222> (15) <223> Heavy chain CDR2 wherein
Xaa at position 15 can be Phenyl al anine or <223> dycine <400> 62 Au lle
Asn Pro A3i0A$A Gy Arg Ile Asn Xaa Xaa Qu Lys Xaa Lys 1 5 10 15 Thr

<210> 63 <211l> 17
<212> PRT

<213> Artificial Sequence

<220>

<221> unsure

<222> (11)

<223> Heavy chain CDR2 wherein Xaa at position 11 can be Tyrosine or
<223> Glycine

<220>
<221> unsure
<222> (12)

<223> Heavy chain CDR2 wherein Xaa at position 12 can be Asparagine or
<223> Alanine

<220>
<221> unsure
<222> (15)

<223> Heavy chain CDR2 wherein Xaa at position 15 can be Phenylalanine or
<223> Glycine

<400> 62 i

Glu Ile Asn Pro Asn Asn Gly Arg Ile Asn Xaa Xaa Glu Lys Xaa Lys
1 5 10 15

Thr

<210> 63

<211l> 10

<212> PRT

<213> Artificial Sequence

<220>

<221> unsure

<222> (4)

<223> Heavy chain CDR3 wherein Xaa at position 4 can be Methionine or
<223> Isoleucine '

<400> 63
Val Gly Val Xaa Ile Thr Thr Phe Pro Tyr
1 5 10

26



<211> 10

<212> PRT <213> Artificial

Sequence <220> <221> unsure <222> (4)

<223> Heavy chain CDR3 wherein Xaa at position 4 can be Methionine or <223>
| sol euci ne <400> 63 Val Ay Val Xaa Ile Thr Thr Phe Pro Tyr 1 5 10

CLAIMS 1.

An ant agoni st of Toll Like Receptor 3 (TLR3) that inhibit

cel lul ar production of Regul ated on Activation, Normal T-cell Expre
Secreted (RANTES) cytokine. 2. The antagonist of claim1l wherein cel

producti on

of a cytokine selected fromthe group consisting of

interleukin-6 (IL-6), interleukin-8 (IL-8) and macrophage i nfl ammt

protein- 1

al pha (M P1-al pha) is also inhibited. 3. The antagoni st o

1 or 2 wherein the antagonist 1is an antibody. 4. An isolated antibo
reactive with TLR3 having the antigen $d¥Eng ability of a nonocl on

anti body conpri si.ngah httagshie 3€ithigeguangesemort be (higayycedai n

and 15 and e ) HeTt FREHETeBeo bR BHL- g AE ATHAAC EBRs "E h

26
S
ssed and
| ul ar

ory
f claim
dy
al

9, 11

own in

SEQ | D NOs: T-4®112Bxarecs@@. arfs, Sadmetlesmrame‘dsardyltbbﬂt}e of claim4 conprising

acid zseqHﬁé‘Ca%%aQ%nlsQeoPe& %h%ré?ﬁ%ﬁ§§u%lp\gg&%&t§gg ID NGs: 9,

t he am no

11 and 13 and the am no aci

seguences O S

hown in

SEQ | D NOs: 94 @ czhokimg p8ledsedTHeom she saretp aﬁﬂﬁsbé’éylﬁ)f?fcir&iemléub@rrﬁrl sing a

heavy chai mmm amt%rlieg}tﬁns(\v‘tﬂ Bri'aé(ﬁd‘%a%b@pﬁ@b“@nﬂ%&nﬁla@&%ﬂ%BS@elfthV\/n in
SEQ ID NO 6 and a light cha| n var| able region (VL) having t am no acid
sequence shbviPFA rongs’ 18.24° yibissfated antibody of claim4

conprising a VH:Ahavrhg arthgomidtnof aliadmSe e DCeheaeanntia abEaYdAsNO 25, 27,

29 or

31 anfg an antibody.

4. An isolated antibody reactive with TLR3 having the
antigen binding ability of a monoclonal antibody comprising the
amino acid sequences of the heavy chain complementarity
determining regions (CDRs) as shown in SEQ ID NOs: 9, 11 and 13
and the amino acid sequences of the light chain CDRs as shown in
SEQ ID NOs: 19, 21 and 23.

5. The isolated antibody of claim 4 comprising the amino
acid sequences of the heavy chain CDRs as shown in SEQ ID NOs: 9,
11 and 13 and the amino acid sequences of the light chain CDRs as
shown in SEQ ID NOs: 19, 21 and 23.

6. The isolated antibody of claim 4 comprising a heavy
chain variable region (Vy) having the amino acid sequence shown
in SEQ ID NO: 6 and a light chain variable region (V) having the
amino acid sequence shown in SEQ ID NO; 16,

7. The isolated antibody of claim 4 cowprising a Vy having
the amino acid sequence shown in SEQ ID NO: 25, 27, 29 or 31 and
a V, amino acid sequence as shown in SEQ ID NO: 33, 35, 37 or 39.

8. The isolated antibody of claim 7 wherein the Vy has the
amino acid sequence shown in SEQ ID NO: 25 and the V, has the

amino acid sequence shown in SEQ ID NO: 33.

9. An isolated antibody having a V4 CDR1 amino acid
sequence as shown in Formula (I):
Thr Thr Tyr Trp Xaa; His
(1)

67



a VL am no acid sequence as shown in SEQ ID NO 33, 35, 37 or 39. 8. The

i sol ated anti body of claim7 wherein the VH has the am no acid sequence
shown in SEQ ID NO 25 and the VL has the am no acid sequence shown in SEQ
ID NO 33. 9. An isolated antibody having a VH CDRL am no acid sequence as
shown in Formula (1): Thr Thr Tyr Trp Xaal His (l) 67 wherein Xaal is Ile
or Met (SEQ ID NO 61); a V11 CDR2 am no acid Sequence as shown in Formula
(I'1): Gu lle Asn Pro Asn Asn Ay Arg Il e Asn Xaa2 Xaa3 G u Lys Xaad4 Lys Thr
(1) wherein Xaa2 is Tyr or Ay, Xaa, is Asn or Ala and Xaa, is Phe or Qy
(SEQ ID NGO 62); and a VH CDR3 am no acid sequence as shown in Fornul a
(111): VawheFeinvghaXaaslld erThet TBEQPIeNPr s1Tyr  (I111) wherein Xaas is Met
or lle (SEQID NO 63); and Vt, CDRS having the am no acid sequences shown
in SEQID NOCS, 19, 21 and 23. 10, The isolated antibody of claim9 wherein
Xaal i s Mef; Ve KB apdnqfoidygemence g shoup, in Eoyspda gﬁ% ‘Xaas is Met. 11.

The isolated anti body of claim 10 wherein the W has the amno acid

sequence sh 4 J D 4 t V. ,..ha h ] acj d _sequence
shown in SE WDIEI&%E%.O 1%9“[?1%@2%?5%&%&&%?&%’ §¥u %P%iq{(r%hab%\%g?rei n Xaa, is
lle; Xaa2 is Ay; Xaa3 is Asn; Xaa, iE'Phe; and Xaas is Met. 13. The

i sol at ed amhéboidyxeh, ckaryn b2 eher ghs), iBeaM' obasla the a&#H, N @deedosequence

shown in S I@Fﬁq .ang, t VL has the amno acid sequence shown in SEQ
I D NO 33. E%’l e Péé'ateg)d’ gagltdi body of claim9 wherein Xaal is Ile; Xaa2

is Tyr; Xaa3 is Ala; Xaa4 is Phe; and Xaas is Met. 15. The isol ated anti body

of claim 14 whepei Rihe A6il BeguentBeaAEhBMm a6l BosROWENELr)Shown in SEQ I D NO
49 and the VL has the amno acid sequence shown in SEQ ID NO 33. 16. The

i solated anti body of claim9 wherein Xaal is Ile; Xaa2 is Tyr; Xaa3 is Asn;
Xaa, is @ Y; and Xaas i %al\Bty val Xaas Ile Thr Thr Phe Pro Tyr

(II1)

wherein Xaa; is Met or Ile (SEQ ID NO: 63);

and V, CDRs having the amino acid sequences shown in SEQ ID
NOs: 19, 21 and 23.

10. The isolated antibody of claim 9 wherein Xaa; is Met;
Xaa, 1s Tyx; Xaas; is Asn; Xaa, is Phe; and Xaas; is Met.

11. The isolated antibody of claim 10 wherein the Vy has
the amino acid sequence shown in SEQ ID NO: 45 and the V, has the
amino acid sequence shown in SEQ ID NO: 33.

12. The isolated antibody of claim 9 wherein Xaa, is Ile;
Xaa, is Gly; Xaa; is Asn; Xaa, is Phe; and Xaas is Met.

13. The isolated antibody of claim 12 wherein the Vy has
the amino acid sequence shown in SEQ ID NO: 47 and the V, has the
aminoc acid sequence shown in SEQ ID NO: 33.

14. The isolated antibody of claim 9 wherein Xaa, is Ile;
Xaa, is Tyxr; Xaa; is Ala; Xaa, is Phe; and Xaas; is Met.

15. The isolated antibody of claim 14 wherein the Vy has
the amino acid sequence shown in SEQ ID NO: 49 and the V; has the
amino acid sequence shown in SEQ ID NO: 33.

16. The isolated antibody of claim 9 wherein Xaa, is Tle;

Xaa, is Tyr; Xaa. is Asn; Xaa, is Gly; and Xaas; is Met.

68



68 17. The isolated anti body of claim 16 wherein the VH has the amno acid
sequence shown in SEQ ID NGO 51 and the VL has the am no acid sequence
shown in SEQ ID NO 33. 18. The isolated anti body of claim9 wherein Xaa, is
Ile; Xaa, is Tyr; Xaa3 is Asn; Xaad4 is Phe; and Xaas is Ile. 19. The

i sol ated anti body of claim 18 wherein the VH has the am no acid sequence
shown in SEQ ID NO 53 and the VL has the am no acid sequence shown in SEQ
ID NO 33. 20. The isolated antibody of claim9 wherein the VH has the
anmno aci d sequence shown in SEQ ID NO 45 47, 49, 51 or 53 and the V,,
has the am no acid sequence shown in Sg NO 33, 35, 37 or 39. 21. The
i sol at ed anti body - of %6l APhaFednerteitRdy éﬁﬂ“b&@y“’h?’%elﬁf EhgiYarba® i gin.  22.
The i sol at eﬂleaﬁt‘t'lirhi)dyld)fseﬁﬂzéhdfﬂ 4hokeriel Bep h® 8ot id10dyd tte ©f Hadrime origin.
23. The isql at ti bod of claim4 e anti body conprises a Fab
fragment. 24 haecj'l%so G Rt Bodl %éf’é{”ﬁ%o g]v\,her ein the antibody
conprises a sckFv8f raﬂgwemsolaztéd a‘rlrtahogxolcaﬁ edatntd bheleiof Xgd.aim Mepherei n t he

antibody = Ofaal [A0%PR] a3, MUTRE, AGARL A% pBD, oRBCcd20latad ant ! Body of ¢ aim 4
wherein the antib ody or fragnent nprises a chineric antibody. 27. The

i sol at ed anti body - of ™hel aP%alFe\%hé?‘é‘lbﬁdﬂ@ shtibodyvhereigohheidatas t o

pol yet hyl erghegbit@ acl8.sehients @ndiediraBid bedyoofsachabmik whelai fnd he
anti body or .fragnent co rlses myri ne ggé%gen bi ndi ng residues and human

anti body r&S1AGeT D geaITES; Evvat 4R SR 3f-claim4 having an | g&4
i sotype. 30. Theoi sadilet édokattedbantyitofly cdfaicaidd whberdim the FChadahai n

compr i ses SEASE: s FR3aAndeL230A LA 90%0 ks ARNgoMCOUL] calgomposi L on

conprising the iso ant | a| m 4 ant a 'phat maceutica
accept abl e & Vi dps tlgg agpno muis@wa{eeae FSIoYA Lt é@@l He Noncddli 3§ ad” ant i body
heavy or 39.

21. The isolated antibody of claim 4 wherein the antibody
is of human origin.

22. The isolated antibody of claim 4 wherein the antibody
is of murine origin.

23. The isolated antibody of claim 4 wherein the antibody
comprises a Fab fragment.

24. The isolated antibody of claim 4 wherein the antibody
comprises a scFv fragment.

25, The isoclated antibody of claim 4 wherein the antibody
or fragment is human-adapted.

26. The isolated antibody of claim 4 wherein the antibody
or fragment comprises a chimeric antibody.

27. The isolated antibody of claim 4 wherein the antibody
is conjugated to polyethylene glycol.

28. The isolated antibody of claim 4 wherein the antibody
or fragment compriges murine antigen binding residues and human
antibody residues.

29. The isolated antibody of claim 4 having an IgG4
isotype.

30. The isolated antibody of claim 29 wherein the Fc
domain comprises S228P, P234A and L235A mutations.

31. A pharmaceutical composition comprising the isolated

antibody of claim 4 and a pharmaceutically acceptable carrier.
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chain conprising the CDR am no acid sequences shown in SEQID NGs: 9, 11
and 13. 33. An isolated pol ynucl eoti de encodi ng an anti body light chain
conprising the CDR am no acid sequences shown in SEQ ID NGs: 19, 21 and 23.
34. An isolated pol ynucl eoti de encodi ng an anti body heavy chain conprising
the am no acid sequence shown in SEQ ID NO 6, 25, 27, 29, 31, 45, 47, 49,
51 or 53. 35. The pol ynucl eotide of claim 34 conprising the sequence shown
in SEQID NG 5, 26, 28, 30, 32, 46, 48, 50, 52 or 54. 36. An isolated

pol ynucl eoti de encodi ng an anti body light chain conprising the amno acid
sequence shown in SEQ ID NO 16, 33, 35, 37 or 39. 37. The polynucleotide
of claim 36 conptd-siPy tRE2ELHBOAFRICLERBIRE FRCTHAY PR NOIL1PBAY avgs, 38 or

40. 38. A verdior cefgrisifg NtheatDk &AGho O dpbyneckbeadtice of sml abns 32, 33,
34, 35, 36n§§<5'3§' §1 a é lEgst cell conprising the vector of claim38. 40. A
met hod of [ att SRE ody reactive with TLR3 conprising culturing the
host cell of cl aim 38narbleesdpeljmglicheidarhcbdihy prothiddddpylighe host

cell. 4l ARl LORMR 8L cild BBr Mk PLAMGER 8L AIROGY fp 1612l m 4. 42

A met hod of 1 nhibitlng u ar production NTES corrpr|S| ng contacting
t he i sol at edCantPbhotly a@fi %31 aim4 with a cell that expresses a TLR3 receptor

for a time suffigienintolhbbd Rolyhita Bk 08l GhiboMmiRf a M%odﬁ%ea%e met hod

of claim42 wherein the cellular production of |IL- al pha is
al 50 i nhi bi PR EFPRSHEENGE BFL1G SSLARPYPIGT SHeNE | Iy SER ThMPanfrat or y

condi tion cesprarsi ng, adn m,st4e|;|4\sg altdersapeutically effective anount of a

TLR3 ant agoni st ti d the eof for ffl cient to treat
or prevent the |§n Iaﬁﬁ%t %%lnél@%g%nOf CEi mgrlgsf%(} THE 44

wher ei n t heshewr arm%ﬁQ)rI? NQ:’OﬁdI 26028 s3& s‘}éps‘l% a8sodd, aﬁédolccﬁﬁr%dl tion. 46.

The method of clad m 44 wWhakeid ghignhdidoRMARIREYai P! dhORoky Byt

i nfl ammat ory. bowel di sease.
chain comprising the amino acid sequence shown in SEQ ID NO: 16,

33, 35, 37 or 39.

37. The polynucleotide of claim 36 comprising the sequence
shown in SEQ ID NO: 15, 34, 36, 38 or 40.

38. A vector comprising at least one polynucleotide of
claims 32, 33, 34, 35, 36 or 37.

39, A host cell comprising the vector of claim 38.

40. A method of making an antibody reactive with TLR3
comprising culturing the host cell of claim 39 and recovering the
antibody produced by the host cell.

41. A hybridoma cell line that produces the antibody of
claim 4.

42. A method of inhibiting cellular production of RANTES
comprising contacting the isolated antibody of claim 4 with a
cell that expresses a TLR3 receptor for a time sufficient to
inhibit the production of RANTES.

43. The method of claim 42 wherein the cellular production
of IL-6, IL-8 or MIPl-alpha is also inhibited.

44, A method of treating or preventing an inflammatory
condition comprising administering a therapeutically effective
amount of a TLR3 antagonigt to a patient in need thereof for a

time sufficient to treat or prevent the inflammatory condition.
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47. The nethod of claim44 wherein the inflammatory condition is an

i nfection-associated condition. 48. The nethod of claim 44 wherein the
inflammatory condition is an inflammatory pul nonary condition. 49. The

met hod of claim44 wherein the inflammatory condition is type 2 diabetes,
di slipidema or netabolic syndrone. 50. The nethod of claim44 wherein the
inflammatory condition is caused by an autoi mmune di sease. 51. A nethod of
increasing the proliferation rate of a cell conprising contacting a TLR3
antagonist with a cell that expresses a TLR3 receptor for a tinme sufficient

to increase the,.prahi, fﬁég{c}dogfr a§m014 the & ]ﬁq b he 9Bie1l ‘gagg,hod of claimb51
0

wherein the ceII i s present t1'ssue an ani ma The net hod of
cl ai m 51 wifepditicmhés c%lslepﬁssmsoelgﬂtteﬁewfailtééﬂl{ 54. The met hod of claim 52

wherein the tisgge "I@zecﬁétgfb‘dcoftdl§§frle44 SBerdIf tABI 134 afhatcd:@l M 52 wherein
the tissue exhibits a associated with an infl anmat ory condi tion.

56. The rretcﬁBG“blf"ncFﬁl?f{) me)éPﬁYtbr?é’e}rﬁﬁS&ﬁﬁ%tory condition is an
i nfl armatory bowel diheeasthod>dt Aafitdwdhetedd eati NFlammPpayenting a
condition ﬁ?m ti ng. frorpngel l. deat h cog%gl SI ?9,: adm nistering a

t her apeut i ca y AT IRIT aer}r(f)tulr(lD =% agonl st to a patient in need

t hereof for a ti#ée Sipefneihmdt Otocltalieaﬂ twhereigontet irdiamd8:oxFhe net hod of
cl ai m 44, a8l R4 ‘ﬂ@eéz?'lﬂfiﬁﬁnaﬂaﬁ;" pu%%{i‘&gf”céﬁ 'tsloﬁn i sol ated anti body
bi ndi n

reactive with TLR3 having t ant ability of a nonocl onal
anti body conpri éPng "%W?e“‘e‘é?ﬁdnﬁf af‘cllaélms‘éﬁd’éﬁéw Gfletlffé‘-lﬁ@a%‘ipré’hal n CDRS as

shown in SEQnEDich NOS:yR, zlé,lamdeAS @eﬂlﬁll&mwmme@a&laeqyﬁm&eof t he
i ght chain CDRs as shov\{%t g (i NOS: 19, Zé 23. 59. The nethod of
PHtE oarft

cl ai m 58 wher ei R°t hete PhBadt wrerett & e\/\?{"iftjraﬂ”ﬁ-@ré’orrprl ses the
am no aci d ®edieiwesdsofadsed bheavyutchanmn&ldRsease.shown in SEQ ID NOs: 9, 11

and 13 and the ani 00 achsh SRIUENRES:Q] e UL AR GOR g shown in SEQ

cell comprising contacting a TLR3 antagonist with a cell that
expresses a TLR3 receptor for a time sufficient to increase the
proliferation rate of the cell.

52. The method of claim 51 wherein the cell is present in
the tissue of an animal.

53. The method of claim 51 wherein the cell is an
epithelial cell.

54. The method of claim 52 wherein the tissue is colonic
tissue.

55. The method of claim 52 wherein the tissue exhibits a
pathology associated with an inflammatory condition.

56. The method of claim 55 wherein the inflammatory
condition is an inflammatory bowel disease.

57. A method of treating or preventing a condition
resulting from cell death comprising administering a
therapeutically effective amount of a TLR3 antagonist to a
patient in need thereof for a time sufficient to treat the
condition.

58. The method of claim 44, 51 or 57 wherein the TLR3
antagonist is an isolated antibody reactive with TLR3 having the
antigen binding ability of a monoclonal antibody comprising the

amino acid sequences of the heavy chain CDRs as shown in SEQ ID
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NOS: 19, 21 and 23. 60. The method of claim59 wherein the isolated anti body
conprises a VH having the am no acid sequence shown in SEQ ID NO 6, 25,

27, 29 or 31 and a VL having the am no acid sequence shown in SEQ ID NO

16, 33, 35, 37 or 39. 61. The nethod of claim44, 51 or 57 wherein the TLR3
antagoni st is an isolated anti body reactive with TLR3 having the antigen

bi nding ability of a nonoclonal antibody conprising a VH having the am no
acid sequence shown in SEQ ID NO 45, 47, 49, 51 or 53 and a VL having the
am no acid sequence shown in SEQ ID NO 33, 35, 37 or 39. 72

NOg: 9, 11 and 13 and the amino acid sequences of the light chain
CDRs as shown in SEQ ID NOs: 19, 21 and 23.

59. The method of claim 58 wherein the isolated antibody
reactive with TLR3 comprises the amino acid sequences of the
heavy chain CDRs as shown in SEQ ID NOs: 9, 11 and 13 and the
amino acid sequences of the light chain CDRs as shown in SEQ ID
NOs: 19, 21 and 23.

60. The method of claim 59 wherein the isolated antibody
comprises a Vy having the amino acid sequence shown in SEQ ID NO:
6, 25, 27, 29 or 31 and a V, having the amino acid sequence shown
in SEQ ID NO: 16, 33, 35, 37 or 39.

61. The method of claim 44, 51 or 57 wherein the TLR3
antagonist is an isolated antibody reactive with TLR3 having the
antigen binding ability of a monoclonal antibody comprising a Vy
having the amino acid seguence shown in SEQ ID NO: 45, 47, 49, 51
or 53 and a V, having the amino acid sequence shown in SEQ ID NO:

33, 35, 37 or 39,
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