HBV Epi t ope Reactive Exogenous T Cell Receptor (TCR) and uses thereof Field
of the invention The present invention relates generally to the field of

i Mmune nawloab@disbdrer api es for treatnment of Hepatitis B Ycmus2¢osiBsd27and
HBV-r el at ed di seases such as cirrhosis and Hepatocel | ul ar carci noma (HCC)
and to nmethods of preparing these therapies. In particular, the i mune

nmedi ated therapies may be in the formof cells expressing at |east one HBV
epi t ope-reacti ve exogenous T cell receptor and/or polynucl eotides, vectors
and/ or pol ypeptides encoding the HBV epitope-reactive T cell receptor.
Background of the art Hepatitis B virus (HBV) infects the liver of

hom noi dae, i i i on titis.
't o a o JIREASERHICTRREASSTREED DSV, |8 SR1REL S
hepatitis. HBV currently infPRER-ZIO{RERER 2HOTWORM peopl e worl dwi de. 75%
of chronically infected HBV patients are living in Asia but the virus has a
wor | d-wi de diffusion. For exanpl e, BACKGBOUANDed States, approximately 1.5
mllion Anericans, or about 0.5% of the popul ati on have HBV. The infection
IS especiah$é nore comon in certain risk groups |ike nmen who have sex with
ot her nen, 't ﬂal di al ysis patients and persons w th haenophilia. Chronic
HBV i négwef i ons _afhkegieSonl AitQoshorélhted | defitralner aircREs A6inafinAFE6HC dithidnd
approxi mately 5% of children adopted from Russia, Asia and Eastern Europe
have chr onijuéPkapned nice cieplonable asivorks aBvVMPEef Beeiflisaldy. fayinBosmcivas laspistedd t o
liver cirr ' cel | ul ' CC), a fatal disease with
very poor E%%B%ﬁggg¥%ﬁ@§%glnf{gL %%t é%%gg&ﬁ6ﬁ$%ently avai | abl e net hods of
treatment for this global |large reservoir of chronically infected subjects
are chal | eBsickgraamdexi sti ng drugs suppress but do not elimnate HBV. Though
maj ority of HBV_ jnfected ﬁgﬁhgnts rEspond to curre t#y avai |l abl e net hods of
treat I"showi A§ST10pSY Erfertt & BERVITKY 8Fh PRTBIOB Y UYL fORRTAINg niqdes Vi
transam nasghdAkdancbBMR! S ThAlMR&twols ditfl | Rt ShE tARRRaMBht IsERRE HRSHcl | S
stopped. Furthernore, the nore common net hods of treatnent of HBV iInvol ve
the use of whengsommohicatsonsams weidillyeviéng caoted]l geivier. Thesse-tetpegynchoows ey,
result in develo nt.of anti-viral resistance in.,the patients, which occur
1 appr oxi HAbETyOBBog ep A At P rE PR AR TS B 356 of
those treateghi hiimdeebpVérkegasprye@de vakbtd RBYRLY t& thaah@esPhOfRe MckwskOf

pati ents woul d devel op resistance, at mhlphfp0|nt,_the anti-viral drugs
woul d have Tihicsa neswerks arg useiid dprectfigicnthy shaging |fd¢sa medvastrctingatelehpes pale

met hod of i vl ral: therapy, that l.ts. jn an HBV specific inmune
response tgﬁé %#%%%%C%g)gh d§ﬁ@%é§é§%#?%ﬁg ?ninate the covalently cl osed

ci r culj@o3f or m ofin HRMrtdvpécrpastnenits. siysdoutigd [nyotalec uoddsnoratBys efdcooge speci fic
T cells found .in sonme subjects, lead to the subjects having an efficient
and i nnat e 2EBHEIFBN PEICCHHES MBI She nasies Maye (loughq the ONETRE® teeaen
patients w i i (e i I J

Cpeci i o Toba ] R gher iy IEE AT E Ny fefi K e o R,

know edge dfic biondsishofSs disnderpsignelnsifdurddegickBis 4 diseavery Righasfrgom anpthed
specul ati on éhat t herapeutic restoration of the defective anti-viral

i muni ty prededt maX AT CASTHONIRPERTE OnrbER ARITEBHICHIOBSSIHN IR t o
di sease r e%@}gi&l?'aﬁ&‘ acchBem¥@ahflds¥cBhed BY ScGRRERR! Was directly denmonstrated
in patients wth chronic HBV infecti on who underwent bone marrow

t r ans 0L at i on lanerdeedei soadervar badtary fpovier,doednss typidaHy nde urcdl cantmueisly t o

HBV. I nfusion of a heal thy.HBY-prined,i ne systemled to resolution of
chront o eV DR EEY B POE FiRt b6 miafet SR o bRG

t ranspl ant afddeNmbost ofltB@fihy aR@tvakBs ERPIridAAQIIFAE BEdadc AP dRoVRY sighiloniigal |y
HBV i nfected patients and attenpts to boost HBV-specific immunity using
vari ous vad®Eeasdarcihgs bagn madeatgln fucedsplvhincredegng pever @nRgvetigielon a node in

di sappoi nting. Nt i al us i]ure_ of t her LGV LN
strategy i § ?%ne&?tg@%’&{af&fgfe Ftﬁ% i ?n’lr?l%(\a]&g)}isl gnslt@f nﬁ%&%ﬂﬁ%ﬁ%&%ﬁﬁ 21?8@& %es
not have t kensairg ekédscipeney Bydwhaeperkanple, afnodp et fpedodicady B®atiddts of
heal t hy non- HBV infectegrsubjects.Further, per.si stent high production of
viral anti §&§8V§TH SERRbINEN HEY othPb e VEREs 65Qn ehihedtwerk iy unpegessarize
anti gen-spegi fi S -0nik,C L tod :
characteri?gga%gngggfgﬁ§gﬁgﬁﬁ%%?§%§§¥???Egﬁggﬂgﬁgt%%%@%¥é?§T$Q$g§%3ﬁ?és.
Moreover, it has been speculated that both low T cell avidity and an
ineffective cytokine profile generated in response to HBV infection may
contribute to the devel opnent of chronic HBV infection rather than viral
cl earance. Cearly, nore effective therapies targeting nol ecul es invol ved
in the cytokine profile of HBV infected patients are necessary in order to
reduce the worldwi de norbidity and nortality from HBV infection and
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B envel ope antigen, or a nutant thereof. Even nore in particular, the HBV
epi tope may conprise HBd 8-27, HBs370-79 and/or a nutant thereof. The HBd
8- 27 epi twpeomap2@onpri se at | east one sequence sel ect e#Crrusaoosles2gr oup
consisting of SEQ ID NGs:25 to 39. In particular, the HBd 8-27 epitope may
conpri se sequence, SEQ I D NO 25. The HBS370-79 epitope may conprise at

| east one sequence selected fromthe group consisting of SEQID NO 56 to
58. I n parti ethaed ﬁh?eéﬁ%—%@&’ AEWBRst OP BB R OFERRdNEL sIRAMH 88 CHp RERId B

NO 56.1n particular, the cell according to the present invention may
further comprr setwarky asasell.one second HBV epit ope-reactive exogenous TCR
and/ or fragnent thereof, wherein th%WXﬂPJ—BV epi tope may be different
fromthe first HBV epitope. In partic , the first HBV epitope my be HBd
8-27 agubst he seapnch appdcORE MY diEosuBs 3 4R -apParafiRe feX AgeRed Totfainidyions
conprise at | east one a-chain conprising at | east one am no acid sequence
sel ect ed f riefhidase RfiosespinESHERE: ¢andigaicdIE@ PoCNEing SYSED qofiRiedgo SHEPSEQ | D
NO1 1 or m e particul ar, the exogenous TCR conprises at

| east one %ﬁgﬁ f%%rr%rﬁ}%féel Illldgd%’[ he sequences SEQ ID NO 9, SEQ ID NO 10 and
SEQ | [oddey 1 1. ThenethogespetisofTBR disylosuenani Hpadtusl oastiradese domeinaiid¢ations

conprising.at | east one am no aci d sequence selected fromthe group
consi st i ng RHUKSES rEFoRENS &ysrensgwf?g}}rqdcspzlze aﬁﬁn@eeogﬁ%é}szng mut ant s

t her eggpg7]Vor e i iy g@{ bttt Alspedt B thX QRERAUS, d CRHTYff WRILS Loffmilrtdsibnone
b-chain conprising the sequgnces SEQITD NG 21, SEQ ID NO 22 and SEQ I D
NG 23. Al | feegaemesatay @clsidesswupportifiglisesvely dorch 2motenqgalgr t i cul ar, the

exoge TCR C rise at l.east.ope a-chain havin t least 80% am no
aci d IR i 1y 1 0% SEQIS REEED OB RS ¥ agiEns TREPAZPT MRS oMM NGp R ne
b- chai n havididdta Pré@SiinS et o gsddkolde Rirhite hBdSERdIsLoN 24 or a
fragment thereof. More in particular, the exogenous TCR nay conprise at

| east (@8] a- chailp et SE(jurtE@ﬂ\l@Spqcz ahdtheordisgtoshgasan opwatehaion vireEQ | D
N e AR Snd TR SRIRC S el o, 2R BT, ERTRALEL; &

| east one am no acid sequence Selecte om-=t e "group ¢ i STI ng D

NO 44, SEQshppoNh#isesvdrySiottcReMotcAfoder nmutants thereof. In particular, the
exogenous TCR conprises at | east gne a-chain conprising the sequences SEQ

| D NOIOMO]1 SEQ | Bn et asgctsEGhe plisgtysuse. anppasasityeion NecioR copy B RbPNS e at

the group SnaRsaATRYY Qi@ b B hoR T AT e B Sl SRR R ERoET 'O
mut ant s t héoredifcovdyr e i n particul ar, the exogenous TCR may conprise at
| east gne b-chain conpri%jegg theogﬁ@%ﬁi&%ﬁf SEQ I D NO 52, SEQ | D NO.53 and

S
SEQ | PNH 54.  Aln Xbghe SRECk SHtghABSACECSEnRPIBE INCHIASS A PEGICEY | t he
exogenous TER-MRY SIHMIdESE alppbRasbaMSuBsdiialibn Ry Mdadtsd RafiaBUHam no
acid identity to SEQD NCI4'P or a fragnment thereof and/ or at |east one
b- chai n haypromgssang bedsn c8fgund ho s@giod thdenitdlesy intorfBEQ thdpNCeSHgosysem
fragnent thereaqf., More.in rticular, the_.e enous TCR may conprise at
| east one &SEEAHheiCoaEETH PRI ik ely RItRPRLSH (GRENH: chai n of SEQ | D
NO 55.[0012] parti qhlaafurthbngspedl bf e CREIISDEL, ta@ dcB&s RERSEMNT inkMYENE ipBitctiYg be at
| east one hematopoietic stemcell. Mre in particular, the cell may be at
| east one PEstPprenaguBl dodsd ymptreeypest foPRIiscovergr inded userdaterfacagppedehg to
anot her as%eé;lt16 gogeessglr%sg[grtn i nvention provides at | east one isolated
pol ynucl eottde Onpri ng at | east one sequence encoding at | east one
a- chaijgo1and/ or ah yeeastfudite Spatestehcddobising, at coBpstr-Hoeran Pradutt iber ei n,
the a-chain and b-chain may be part of at |east one exogenous HBV
epi t oper eadPMpBEIMERRon THgCl ehi PepEnerigadplde HBaedUD 7 CORIISINEHBESMSLIPDS |

parti cul ar, g i - chal i east one
Cequence. oS SarReRy BRI O AR B R 8o 3ber O Sequence
sel ectf@d4f r om SHEQ hidthén Zspevtd SEQhkD dMOIBu@nda atohpast-pogeans eprodncte for

sel ected from SEQ |.D NO nd SEQ I.D NO 7 and/ or.the sequence encodi ng the
b-chai n cofffRa@iatpn Bdifne s@&&féﬂ%-éeaééﬁsctr%%ﬁlworﬁog%csans NEFIUCEOBhd  SEQ
ID NO 17, abcih@AShy QPREQIENSRNSBIEE L 8ndtt ABUSERIBoNG, 14 and SEQ I D

NG 18 and at | east one sequence selected from SEQ ID NO 15 and SEQ I D

NG 19. More in particular, the sequence encodi ng the a-chain may conprise
SEQ ID NO5, SEQID NG 6 and SEQ ID NO 7 and/ or the sequence encodi ng the
b-chain may conprise SEQ ID NO 17, SEQ ID NGO 18 and SEQ ID NO 19.1n
particular, the a-chain of the HBV epitope-reactive exogenous TCR may have
at | east 80% sequence identity to SEQID NO 4 or SEQ I D NO 8 and/or the b-
chain of the HBV epitope-reactive exogenous TCR may have at | east 80%
sequence identity to SEQID NO1 6 or SEQ ID NO 20. Mre in particular, the
sequence encodi ng the a-chain may be selected fromthe group consisting of
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| east 80% sequence identity to SEQ ID NO 43 and the b-chain of the HBV

epi tope-reactive exogenous T cell receptor has at |east 80% sequence
identity WO 288Q42@9NO 51 . Even nore in particul ar, thePsgqisensdsentodi ng
the a-chain conprises SEQ ID NO 43, and/or the sequence encoding the
b-chain conprises SEQ ID NO:51 . Mre ir particular, the sequence of the
a-chain of the HBs370-79 epitope reactive exogenous TCR may conprise SEQ ID

NG 43 and/ or the sequen@RI®F DRSCRIPTRON OF THE DIBEWIRGS epi tope reactive
exogenous TCR may conprise SEQ ID NO 51 . According to anot her aspect, the

prese knventi L easini L i by at
| east IT(?)()r%gppol ynﬁ’érgg??%%g%fﬁiahég pr ensl%i'?mlh n eé;ﬁl %genp%%%%%g?’%g‘%? (;%@scet9 ?tﬁ le;
anot her aspedtnot thyewpy eddirhititione m ithe apcaonpadgsigadraiverst whoe lisolratedce

pol ypepti de conpri Si at, | east one .sequence selected fromthe grou
Bonal st i ng TMCBIIIAL DR, 0 &eRste BRREHE e Hiousben (B Neseiicpian antirapdies one

further sequepgs selected fromthe group consisting of SEQ ID NO 21 , SEQ
ID NO 22 and SEQ ID NO 23. In particular, the sequence my have at | east
80% amygig aci d igggni ity i W'ﬁ%@aﬁﬂ Rex IR REL REUSENEE WiRNKDave
at | eg@sdt]g]BO% am ng' acslt dcéﬁgﬁtﬁfgt%}%ro SEQ 1D %I%) %ﬁ 15#%2) Srpgsente&i%nven%éisgc:n
al so provi desvak; | east one isol ated pol ypepti de conprising at | east one

sequence _sel ect fraomthe group,consisting. of SEQ D NO 44, SEQ | D NO 45
and SE¥1’b no 4%(?%3/16@ %&ncglét&ét diggramy ﬁt"tﬁtﬁ%}n% EFALBlecRh & #FF B he
group consigtdifd nehworeQ | D NO 52, SEQ ID NG 53 and SEQ ID NGO 54. In
particul ar, the sequence nmay have at | east 80% am no acid identity to SEQ
| D NOlewa8hnd t hdlfus ihecorsepfuelndegramyillhsnagingycl amdter 889G plriohe paerttd-edent i ty
to SEQ ID NQE?S. The pol ypeptide according to the present invention may be
at |east ond BV WY ope-reactive exogenous TCR I n particular, the HBV
epi topgo1vpy be HBd. 84s 2 ConddBa3l SndAnEk@iting déxaRtpld &4 e4f floWrbLa nBde
particul ar, the pol ypeptide may be at |east one soluble TCR or a fragnent
t her eof . Evwesnstingraaothsr pederwighufligeovershia aspsicti-peeT @Rrabiss petapiient t her eof may
be |i to at ast - A . r.di . e
or esent@ohvent i oiCos o ARuapi fos Rt s GaRbE O3 bR RRRAPREEe ohl
pol ynucl eotmigebedinpldrecnpsdeisenhodenvent i on operably connected to at |east one
pronoter. According to another aspect, the present jnvention provides at
| east YRl vect orFJ&g b r sPRgPiRbdiasisay lystrating 98 carmplerd apRer-iorresB Hireless
i nvention Dm-ggrc]- i i he present invention.
Accordi ng ?l(%tvigt}lﬁlsﬁ%anot %?Ig%tg%gg'??&?%gd %fgceoélg f invention provides at | east
one T[@eR] conprHIl6i Mgist hetatechaprarorillusteatingrest exwotplacefos diissgvery proecdmresent
inventi on.AccPr di ng to one aspect, the present .invention provides at |east
one net hod BPIHIBITRDYHPUE ARESsto-15FE Wetess P¥8Hpr i sing at | east one HBV
epi t ogm@paqt | VEIEXQ9EeRN B3k HidRrdR i@ iNERY i@t of BRSAnGNRaRHRIfEChodch e
met hod conprising transducing at |east one T cell isolated fromthe subject
with the cendtruct of or the vector of the present invention. According to
anot h pect, e, Rrese | nyentio rovi des at |.east, one nethod
bee 1 ginas PR P Y AUITI e LI A R R S
i sol ating &odegﬁﬁg ?@f&l;uay-epi tope reactive T cell fromat |east one

u

HBV- exgose i ndi vi dual that resolved HBV infection; (b) cloning at |east
one pdP82Alicl eot iFde. 8B due hlosk dingsem mdpsiratingarnthes gaamplegd dhiofungtiesditsholod  at

| east one ptor fromthe HBV-epitope reactive T cell of step
(a); (c) d-egﬁ%\?gsr%!l%sgf&%%g pol ynucl eoti de sequence of step (b) to at |east one
cel |'; [e02d] (d) i ncwoadidageet Weth ca@lnhmonn gedcticonthict varives Sfeatusl| #ubteateXpriRssi on
of the HBV epit ope-r,eacti(\{e exggenous T cell receptor b%/ the cell. IE
parti cul ar SPHESHBThBEWED 3F parrptioh of ¥adpusoiecHBY! distYYpe AP At E-
exogenous oy : i s0lak i t t ool

o on mmy bR B AB R e SR SR e sSERIRY
Accor di ng tcaiimmne Hspdotwingsheaprieslade spenrBatdetils poovha psrpase o€ gstviding xel |
according to the present .invention, for use int treat ment of HBV
nfecti on ARPERD RBGSSENPE inap AT BREY 06 T ek e K JGPGH g FHOUhot her
aspect, thegRiRSENthel MEEABIORRORS LRSn@lvotieRSdte®@RBNERL MA¢ Wwf intpl&addiey HBV
and/or inhibiting reactivation of HBV in at | east one subject conprising
admi ni st er iwithoub these spijileet deailst eabt soms iimstanses, haiclgewwine sirhgtefes eend ve
anount of cells, at |east one vector and/or at |east one pol ypeptide
according to any aspect of the present invention. According to still

anot her aspect, the present invention provides at |east one nethod of
treating HBV-rel ated hepatocel lul ar carcinona in at | east one subject
conprising adm nistering to the subject at |east one inmunotherapeutically
effective anount of cells, at |east one vector and/or at |east one
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20, SEQ ID NO 43, SEQID NGO 51, a honol ogue and/or a fragment thereof;
and/or (c) detecting the presence of at | east one pol ypeptide conprising,
subst ant iaDI2go@eebst i ng of or consisting of the am no &crass@gues2ce of SEQ
ID NO 12, SEQID NO 24, SEQID NO 47, SEQ ID NO 55, a honol ogue and/ or
a fragnent thereof; wherein the presencé of the pol ynucl eotide and/or the
pol ypeptide is indicative of the subject being able to resolve the HBV
infection. :6mpeAdtNdrd Shovdt iRBRIREdia@dRe frm thSrdek a8 eRbid eu&mihgmaﬁbwl des
at least one in vitro nethod for diagnosing at |east one subject as having
or as bei ngorgepts dskerdfed HiarppglyputBns flis¢lestre.ons and/ or HBV rel at ed

hepat ocel | ul ar carcinoma, the XMl k ) providing at |east one
sanpl e fromat |east one subj ﬁ{r?‘gﬁE@gﬁE§F%gﬁ?§apresence of at least one
pol ynyed2ept i de ok 8ipets of bR bibieah o @048 agbaﬂagls@g‘ ar®dc&omed bElowy 1of at

| east one nucl ei c acid sequence selected from SEQ ID NO. 4, SEQ ID NO 8,
SEQ | D NO shenld deanperamothap ghe Srchipgs Rexeing gray Srcembpdiey i a1widg Yewdl egue
and/or a fr, t - c [ - K - st
ane. pol ypertnet i peoiAESiruier bR T 10 ot REASEAIRAAN i SncleBP0L
the am no agirdscamgjuenBasaf oSHQ febrhikys HozeinSMQ Ik tR& art SEQuIdRpiNeciade’, SEQ
I D NO. 55, a honol ogue and/or a fragnent thereof; wherein the absence of
the pol _ynuélpaé&fliaa@e_cgﬁwlaﬁe4%elpal%yp@pwm@n@&? adaﬁ‘é@eﬁmf%%ot_ PkEPFEvOd of
the subj eCtanﬁ%ha%)éb BY e B5thR& ékgec'f’cé rdaly H¢ oHoiltAvih %ribi%v&z%s.ecﬁdr%aﬁ?@{ or
HBV-r el at ed hepatocel [ ular carci homa. According to another” aspect, the
present i nwuermppaatusmeayi desn@emestad br emaecthekmafy batprhi@msd using apgInumbat of east
one vector and/or, at l|east one pqlypeptide accordin 0 .any aspect of the
present i nYENTPEHHS S TP T Endr dOR T ol Shath G ALY R8P BTG oD
infection ang{eodHBMy" B¢ 3FredicBE RAIRC 8lHck | @fuchBd, CHuneidhalif CO Hri@urcOagd i | |
anot her aspect, the present invention provides at |east one kit for

det ecti ng dwehtionality emaddnen tof orgiherithdneeitd asrmera@f dre aspucty sdt derdherein. An
hepat ocel | yl ar. carci nonma.. the Kijt .C Ll Si af least.one cell, .at | east
one vector Safsh B "By B e BaRit- P Rulhe RS VNG p iR e
present i Nggipld @emeliofahy dREE bh@bl &1y @mbifiohiof¥lc@fentsi if he od mSRONSInR .
schemati c di agram of the steps_involved in producing a cell conprising at

| east [MR8] HBV epi tthspéllosdeg dotailed dersrptien. Tvagieps amnsesmiome it meggripetheds t he
i sol ation - n. - Sid | Lent as
resol ved t%];e1d ?aﬁggr%ﬁs%)snwﬂﬁgb :%n(gersg ﬁ%&Tl ce| I éét%?]edﬁt I%)e\éf_(t)r_ é/ezgp\rg%%lrg%vlllér,{g@rﬂ\}éct or
construct éhoadicngs HBYe Ikitled in the aepiibrealilg appictigtd, e vaeotoasptas posentek! | s

t hat express, t he HBV epitope-reactive exogenous T cell receptor. Figure 1
was partly FTEREWY rGh SERIpTHChEIaY ebe aXicndspo. apPiar 2y &Y BEPPESsFACS
anal ysi s of,opef n%ﬁBﬁ‘lprQ{o@Qfg. | mgﬂﬁﬁgﬁﬁsa ¥ Bber M3k Cfd W%e%r-%-}a?@*l Aherswi th
HBd 8-27 peptide to generate T cell I|Thes.” The HBd 8-27 specific T cell

i ne was i swtvairkdisusntagledpesiyf ite iHBstl@Be 27ridusd\- ApOds pehteametveriandvithaghet i ¢
separation. The isolated HBd 8-27 specific T cell..lj.ne was stained with
Bo16. 27- HURSHDUH T, Buf P B R 8 T CORFCT RIGHERT ty. Th results show
that j@RY of thed eed éoﬂ@@lstﬁalqi?@g*faﬁnquﬂaﬁngan RRAAIERIT aRRSi-{ol 8 wirdkgat i ng
clonality. Figure 2 (B) shows a graph with the results of V beta typing of
a pot ent i ainctivagls) [Thenghveork G083s shehim Withepsnuiebdr\oé dioflesoZa cpdswhighdnas e A201
HBV patient. using,stainin i th panel. of TCR V be nonocl onal ant i bodi es
(oo - wsgTTEy i Gl Resloh B BB SRR omBls o] 6 MRY BE LBy LY &

speci fi c asapoptonipiter, adheBilepelephdMe, b Ppetsdeditdiditl agsistare §PDAG) Da&al aflis

met hod was thus used to eval uate expression of V beta gene famlies. The

cl one, Cl18%la¥ghidcerngsonselsnd digtahsampighp yligitsh spmprdetp appntipgdia degicey of HB

8-27) epit ) | 1.S: . s r It

Fgure 3 shgTROuLERY dseicd RRT: of MinoRlpe, d GtAEAE cFnRloR ARl bl

| ynphocyt e npdl)02cinahen&#88k 1@ar Bloxyddeuld2angebsircbercai toi iy tyde dksltcerin (thdFSE)

| abel | ed Hep&2 cells pul sed with HBd F-Z? 8-10 M epitope were.m xed with
Hep@2 cel | €T3t 406 (G iBREs!sely Wifglcs s oM AHRIC CUKE| WSRETRIRA Y56 ed i n
the presencg, QAR SRIBAR sRitiofholil ONEE s@iscAbd vhit! &ftks&itle?StafioR mEHikAb@B] Ci LY
was det erm ned by di sappearance of CFSE |abelled targets in the presence of
C183 cl one r{diC18Bphonkf varcldss hrtationj moxehas idomicet bie somps Withe tshowmologat ©nd v
CFSE negative cells (no HBd 8-27 peptide) renmai ned and nearly all HBd 8-27
positive, CFSE positive Hep& cells were elimnated by C183, indicating the
T cell clone is capable of killing tunmour cells presenting HBV antigens

li ke HBd 8-27. There was no significant difference in the cell count when
no CTL was added (NO CTL). Figure 4 shows that C183 T cell clone recognizes
endogenously processed viral antigen presented by hepatocellul ar carci noma
cells. Figure 4 (A) shows the results of HBd 8-27 specific Cytotoxic T
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Figure 4 (B) shows that C183 T cell clone activation after co-culture with
Hep@&2. 105 cel I s which expressed different |evels of the HBV antigen

sti nmul at estol2Bd¢/M2¢2p0duct i on and degranul ati on, indi cati RgTiUS2008DB8R7T cel |

cl one recogni zes the HBd 8-27 epitope processed and presented by

hepat ocel l ul ar carcinoma cells. 84%of P cell clones were activated after 5
h co-culture with Hep& cells expressing HBV. Figure 5 shows the results of
how C183 T yg@bls &ne&ifts HEIABEH thrékhDat tisdioduff %tiﬁ@ndfb%%taiaﬁxﬂt@%ﬂ 3idbdrar y
hepat ocyt es whi ch were isolated from HLA- A2+ or HLA- A2- expl anted chronic
HBV | i ver s regardessed dhdit speeidicwontencia®®:. HBd 8- 27-specific C183 T cell clone

degra ion and . |.FN- roduct i on was asur after. incubation of, C183

a1 one GRL 1 R ATASS SiRPleo s KT R00 % PGl Swih i
HLA- A2+ HBYiod& €621 edniictodaby WitdIeRl MERARMEH &pethed 8Smachh wabitrery (1rdbdss
CD107a+) was only observed follow ng incubation with HLA- A2+ HBV i nfected
primary hurien?lespatodpted 02 napy dekenadvantage tafethergnelysse kpplogy oifesurped ghi zes
endogenousl ad _viral i rese \ i ed pLi

hepat ooyt eSoTReHOE IR0 s Pebfin Y SRRy ROTBIEE, oclpor B REHZPL: HREY

sur f ace. Fi gueendligtongics.ntn thbildtick yasef dafa éedouted| foone on€CASR;, totanothecogilitze t he
HBd 8-27 epjtope from HBV genotypes B apnd C (grey bars, ia virus; C 18-1)
and HBV gerﬁiatayfﬁ%%hewtaHastmagam-aéwcséh%r}mgé @Eﬁpé%m?@w éﬂéﬁuﬁwmﬁ ceYH gy

pr esent ed di f frer t o A | fiam ey

ot oi n- Bar 2 (e FRBY (RgS Ay Mt g POy, (R B2 SR .
wer e | oadedetwark 1$ dgnaasaliygracontantblatto omsntein HBdo8r&Tioe pisttbp@oflesompve

di fferent glg{oloé%p of HBV and co-cultured with C183 T cell clone for 5 h.
| FN-g produePF MEYLEF EE' Yo deternmine T cell activation. Data shows
that (ge31HLA- A2@4G; 2(iBa e eDBdiagiafh (Ifaktrdiled Adoer MdemplcasSa lpcbobfcdt es
coul d present the HBV epitope fromall genotypes and, were recogni zed by
C183 and t hurelessineinvenkedlretliip cikemple] HN- getprodd 200 i ioeluges sdveral ipkshstyictug1g3 T

cell clone was und.to_he, abl e recogni ze. the HBd .8-27 itope w.th high
Consi 11 ol's oS A IhidOaR Sn 8 B rReb SRR GG i oy R EifAed 0

epi t ope wass hebilg hod&din i Sbnguadidng. Whenfpsestnt 8dddy04 haybbreRrsd s

dom nant HLA- A2 subtypes A0201 (A), A0206 (B) and A0207 é& Figure 7 shows
t he anal ysiby pscrsiadied irethepirbas (@nCrcess IS uEtayoRoiat fINedEh cipdioFngfuioek 7 ( A)
shows the E i ri ral: hl t ( whep . I hey
wer e nock tc?%ogl%i{g% E)rs’\eég;\fgaot#\%é b%gﬁts?a(lt) OF %(r?lgrtopgn g@%d@%\ﬂﬁ%ﬁ%%B%%%?
A201 TCR cdBpB), dest @btiodaBS?, temmdcdvad falaion s TF PBidiovesgers tadineshstarveryb&ic hai n
3 days after trans ion to determ ne ression of . the introduced HBd
8-27 TCR %@p@eﬁeﬁ%{?@@&e Sé%?ee%ﬁ‘ééﬁgﬁa o HARIRE s OXARN] B8~ 1

. 8% CD4+:%uiJchle§}‘P’n‘§§o§y9n of Vb8 increased substantially after
transduction with HBd 8727 A201 TCR conpared to nock transduced cells,

whi ch [82F essed Aondbde Hildoge nousct ®vaal isfraftrivhBs node2&abi agy stheceskfinlthe

ook or - Hedea oy FEReTpa Stk o den e SR S ER ey LR G

specific p%@&@g@ﬁ deScriiRt egamidre thd v&iﬁ@esyacap&ta%i Ns W SaBRIE SSshduFhbRy @per |y
paired with Vb8.2 chainon the cell surface. Pentaner anal ysis showed that
only HBd 8nmmtFERhe cannsdieeas thegelts2Expees deetghnet thp goopricatceioa aaddhd

chal ns recqapt fed, B bR FREAERTAIGRREE! fI:CoRent #TR BN ihah g, 2 and
b chai ns were operel y palred on the celteur ifate. “NoEstarni ng was det ect ed
in Mock traosdtheddfregtuctird acddssH4PBhy Gbardstfibesy ahloeghduby WiREless WhieCdrenas

HLA- A2 negati ve, a}ure 7 (©) shows the nean frequency of Vb8+ T cells from

i
5 heal t hy, nstquEA@{l Y bnjush Hpvipelt; khdke crsviprRANStwedy capivarg Wi-Magng 5
PRl AN cht SNt . ThisoPe s

the. tr ansaicoiupgR Rt LR PO IR \AORICB{ b e) WA SRACPb ™

pati ents anditditdal whyledonamdardFi glr endtheb)configuatidieofirelxn dateoplte 209, alic
HBc18-27- A201 specific pentamer+ T.cells from5 healthy, 5 HBeAg+ chronic
HBV pat i entl%f}%s GFUENRO S %@P%sdf%ﬁﬂylate%HHOB%@B&A@W@%%HF% LRAGAOTent
(HBV DNA < $8601GPRi £84 Joffiddbhis1dind 'aﬁﬁ&ﬁ,%o&él%ofﬁe'a%h%%%'fﬂd stgdbieftivate
transduced TCR is expressed equally well in chronic HBV patients and

heal t hy domopsbliclogalce 18 ti{igpxahplwsant méraftACBiramatly 804 nefy BE wed ks an retestluced
with HBd 8-27 A201 TCR to,confirmthat the.int g.uced Bd 8-27 TCR was
functi onal PORE Y5 Noweh A3 AR BERAY BF cHiRe WHEATERA™ cel i s wer e

co-cul tured overnight with HLA-A2+ T2 cells which were first pulsed with
HBd 8-27 peptide ("peptide") and incubated for 5h. The function of the T
cells was then assessed by intracellular cytokine staining for IFN-g (Il eft
colum), TNF-a (mddle colum) and IL-2 (right colum). In the absence of
peptide, HBd 8-27 TCR transduced cells were not activated (top row). Mock

L, o - ]




106 copies/m) are shown. The results showthat T cells transduced wth HBd
8- 27-A201 TCR becone multifunctional. Figure 9 shows the affinity of HBd
8-27 TCRwoanedidee@d T cells from healthy and chroni c HBYCpatS2@siss2¢Dnpar ed
to original C183 T cell clone. Figure 9 (A) shows the results when |IFN- g+
CD8+ HBd 8-27 TCR transduced T cells and C183 T cell clones were
co-cultured with T2 cells pulsed with increasing concentrations of HBd 8-27
pepti qesbpr S5 h @RGebhaphis raiched thopect- kY eer Mveork S0DmeSHY SderRiRd MRBhAgh

per cent age of maxi mum response for HBd 8-27 TCR transduced T cells derived
from 5 healatwiyle doraoreyvork Nogy-sudthasothe dntegt pathicdikes ArHBRAnmNA of thip peer-

copies/m), and 5 HBeAq: chr.onic HB i ents. (HB < 106 copi es/ n})
wher o c15 08 oBE R ARy PR SR RAERE Pl B SR T aln S ReF: BL
Resul t s shewdéh®u2 ddweindlfabteubitiny nbaés S¢emul padviedh tviRgesefbabiRnl tBethe 8WVAR TCR
transduced T cells derived frompatient T cells was identical when conpared
to the ori g0hder ch@ofecdd A sinsledpiastaswgnnoded MHaayepovidisan dsss peint
concentrati ahe - L. i . h . whe FN- g+
cons v 6 9 A b6 bu B Wired MEGER bShoRRITIOLS §eTlR 5ot

co- cul t ur echumibth ol nfestrhstuppuhsded 3Pt thay mhaveasivingl oomdridss abhwoesionfto Hidd 8- 27

peptide for_ 5 h _and then stained for IFNY. Data is presented as pean

per cent age Y$AN1ERP umt P%svbléﬂg% P@Plogaqlsggwm@ﬂ_w F%ﬁ%ﬁ%@lﬂe TOCBRINRe} i ved
from5 heal:biye HONBEScer tHPRAES i MORIAN BRY 2P Ak ERb R s (43BYel PV v tRerd Ofiov
copies/m), anocf 5 HBeAg- chronic HBV patients (HBV DNA < 106 copi es?rﬁ)
wher e C183 threugdliitslepererhge rogiin ad iR ob diag 9od ubed freshictie aqdesdd wares.es.

CD4+H -27 T ransduced cel.l s derived frompatient T cells were |ess
sensi TH0A1 compar ¥t bhestas BEe!4iuA TiouBy 7o OB Pis deEebrd i g of
activated apmdOShIsMtabld dbGrirk %nﬁ@ﬁ‘ﬂaﬁbﬂeiﬂit’iﬁ% doraed ohBEnS- ig Tatit BtV
highly sensitive, even in the absence of the co-receptor. Figure 10
shows t he @¥gepedgither psfrsopraugh 2ediscdBeryspropeduTCRT bo dsae ety procctercwitilided ype

d 8- W- .. Fi : h [ . Wit h.th f Vb
col 15 1 omongdio Bl P ShB B ol SRSl GBS PR L T

Frequency of c¥iBpleCtiknddvasyooipas abNcabaiongeidul benmeptibiriviad soed W tids t ype
HBc18- TCR transduced cells. Figure 10 (B) shows the conparison of the

expr essi on ckEyele, Be ngpedegs nebbroadesha dispaeeriCReadthepby suaking omesqnghdtuced
Tecells. T | of ress) n. ' ity
(V1) Tor OB TRAEnd il B foue 1 RRE RS Ry AR WHERGR N, bk

si gni fi cantrefdichtesignalesuch dshebdaevrelfroofi avhidrexpnet@sshaie (bt REES) 20pidi 3 aed and

wild type TCR transdyced cells. Figure 1 C), sh the results obtained
from HBd 859 Kiher mg%%ﬁtwéﬂﬁgﬁ?ﬁ%ﬁt -sgaé%x)hﬁgmg&?qogeﬁhaﬁ? 5EAC yiebiip
menti oned %bﬁ}éﬁ WElskor Sk Ned nidik Eﬁf&@%ngnad nH%rl@-TéiZte&"%ﬁﬁz, SPRGsfiC
pentaners. Neafly a two-fold increase in the frequency of pertanmer positive
cells in Tnoalility dgeainoduseshaseiboutdBe Bat @ptanTERpagsd swhancamthee rmeds howine
conpared to the wld type TCR suggesting that .the Va3 chain nmay be

expr essed r’i’ﬁ\{ YEF%?%FQ%B%}O ’?ﬁl?)@dsﬁ%éoﬁ%%ﬁﬂn%tﬁ’il i zed construct conpared to
the wiphgdsf ype segidediovery gibeodbile SMOYE thatkhd hRUE by a4lsd rs%.ﬁ_'meai peer
frequency of IFN-g positive cells in T cells transduced with HBc18-Opt-TCR
conpar ed t sorBytign WithpdRadotefrnasies . Tivb discoyan prsedurc Thaydie well wligd gongr- TCR
and HBc18- pt-TCR were stimuhated overnj W t he HLA- A2 itive,.T2 cells
Wi oh ver e TRPL A P AP s edL et MlbeGs S5-BERY bR fufin,
presence ofThZsoBddes ryefneludeNbyAway dfedxh@pwehdaptbprRomdbiet,| £eclwldriphant,i a CD8
PE-Cy7 and stained for IFN-g by intracellular cytokine staining. The

resul ts demSpiseh gt wicrophonct fanlicihglcrisar 3 PIRGIAC BEISAT, thBpah EHC mPnite a

compar ed t 64 RAPT ARG AL, STt DL BN R St v, SBRA, ERAa O

pent aner poesirtiof-ealeeleh&ecoheaingt &8d, avsdtho@mbox,nee.edis éhis nxdnypict thonddnticebt s
able to respgond tao peptide |.oaded target T cells. Figure 12 (A) EBV

transf or _me&a% s ?%@W,@s@l%qm&@ ASbriodes Vgob sisred 1%?6?@%9559@@7 wer e
| oaded Wi t Ry biief 8RS An CRNGRObF ALikORNSindbantiBY:HENGh YRS b%@e&"gﬂfoi{mcéﬁe g1 tope

(sequence provided in Table 1) and co-cultured wth HBc-18-27

transd8éd T celWkerf etterBptingTtac diskoac ticemt from thes finedhsets @edndyle listemsatoel 4 ul ar
cyt oki ne stai ni r}g for gFN-]g . The results shovy t hat the HBc-dl -27 TCR

t r ansduced PORETY $'§78L BRI TePi%y Sgvsty YBhY Jpe BeRe el B&r%latfieﬂ e
HLA- A2 subtypes. Figure 12 (B) EBV transformed B cells expressing HLA- AO201
, -A0206 or - A0207 subtypes were | oaded with increasing concentrations of
HBV genotype B/ C HBd 8-27 epitope (sequences provided in Table 1) and
co-cultured with HBc-18-27 TCR transduced T cells for 5h. T cell activation
was neasured by intracellular cytokine staining for IFNNg . The results

g, AN PN e pemap— - b1 P .



T2 cells were not | oaded with any nmutant peptide. Figure 13 (A) TCR
transduced T cells fromeach patient group (healthy, HBeAg(-), HBeAg(+))
wer e co- cwbtzoesed2620t h Di OC | abel ed Hep& cel | sexpr essi ng@Crius2@sios42e7 HBV
genone (HBV-Hep&2) or the parental control cell line (Crl-Hep&) at

Ef fectopTarget ratio of 1:1 for 6 h in the presence of Propidium lodide
(Pl')y. Dying target cells were DI OC+/ Pl +. Results are representative of 3
exper i ment $nayEntREE A mEssasd hisat WBhRIs AR SlemBrt hRiRees! SINYE/ pebPRstg C 8l dedr
determ ned by intracellular cytokine staining after stinulation wth

pepti de pulidwdfiTy. ddicingde Tag thanseompargsthoweadsagade abHBHoBpeRB STERI i maduced T

cells can kil,l, HCC cel | i.nes i.ch en nous| expre HBV ,pr,ot ei ns_or
Sre T oadod titbhie Yiistheh bbby SR UPERRE e RERG BTN aROGRNARS O |
l'i nes (Hep@at tk\WeeB B ConfiMdd IR e 1Lt hRABS) wafgpt&@edﬁasﬂta%ec@aﬁent rations

of HBd 8-27 peptides and co-cultured wth HBc- 27 TCR transduced T cells
at Ef lé8fbr to tihedede may esoutilize afdiscowery nrocodnie torwppoiEé a8 REET PPIISEER UM

| odi de (PI).: L.0g.: I DI OC+H P+, resentative
of 3 exper ?w%h%%&% é%g%§?B%rcvzlfe}%sa{h\%el?&éngg%Rglkhc?eqegg%%ott%gwm g&f) %Dg[?'%el S
det er m ned phycetdmicrragebé wlelrsuttyd dki nrodst thatnwisbesafot @mnsdtitonal @t ana wpddific
peptide pulsed T2 cells. The results showed that HBd 8-27 TCR transduced T
cel I's are &5PW i wghmpt%P%Seﬂzl}san/:@m)%e@%ﬁwcah jenEses IkyRamaing4d3tRg, shows
that the Elfsghif Ticahliiles HostiBs 2ehkaiing OR diifiedinbtied of fldSice., o
recogni ze HBs370-79 epitope I’oadeed HLA- A2+ g|'2 cells. E10-1 D T cell” cl one
is made acgoowp asgodigtidnhdemiidrp chaprievindeded m theahyplogeryGignh bomldtast g rtlee

| oaded with incgﬁasi{; 1concentrati oni o{i HBs 70-795{2%“ de and co-cul tured
with E10- 1 PEor AMBLSTRIYg? RER T ArdEd cBUYTUCRIFP & FOreTsndy BIRY St P HEECS or

| FN-g . DatdgriRg ﬁ&edlgc%@e@_?prﬁ@édﬁﬁé?tlnﬁﬁ?s'c% 8ERRNRENd R MY PRVidS: Mbdhes i ng
frequency of each line. The results show that HBs370-79 specific TCRis

f unct i onal o Risgivee wiicly Bicluslhnits ledation [ABd ROvarUF @Rribpigs selaided toTthe edrpwp
recogni ze genatypic variants of, the HBs370-79 epit e. sequences of the
Genotypi o il B pROuRuE e biRnsRaIooh gRad SRSHA R PRIHCRTTER T

cel I s wer e (Ges)lthriaugilothet hodds fhalZtHis T@nmeelel So,| @ agedmsidtier Indi@é NTheptdrde of
each genotypefor 5 and activation was assessed by CD107a_ | abeling and

st ai ni ng f R I9SPRpSg to thas epsyaes, Mag sends wderaréien t the nagenvislidentties peaghy t s
show t hat =79, ific TCR. i ' ' f

Be370- 79 Dot onroriy B ekl L eChiARAARARS AR AT e B,

r ef er ences pnertiuensd configubhel po esppdrt Sp@odd ivelath dp ameerilrr 6O meagi goaps
listed in the form?f a list of references and added at the end of the
exanpl es. THRUHAREPStont ent of such bibliographic references is herein
I'ncor Fiﬂgﬁf ed by 4 ﬁfs%\ee.'i‘&gro.cp&ﬁrb Mhdy A8 bERLiSRAMAENAIRRGS nS& lAdAnt& WA

enpl oyed 1 n the specification, exanples and appended clalns are coll ected
here. The tasy mithar qrepr (isi., gy résgridtet essncidedn neplircwmeitd tWah thiseprecadoes, e i ous
conmponents, i.ngredignts, or steps, n be gonjointly enplo in practicing
Che’ or esentolhduRty RNy bRy 1F R o0 ARFbS st Rgientr Eompuliebal t ne
nor e restringdyl AR nipe fd@tablih g csidBGoe®aBML i al |y of and "consisting of ." Wth
the term"consisting essentially of it is understood that the exogenous TCR
pol ypd¥i3PHe and/lvet isastynacpeiegureeonafcopati-ypec netveork mreahdr gnitable network
Substant i gl xoo COMRN SRS AN AALERLES BEIUSNEEiAcESS S WrAluan SLETRNY
Addi ti onal "sequences may Be 15 uéled a ttohe 1 Ehd “ANaYer ({ﬁ THePSF Vend.
Accor di ngl yiowab@pley@rfl Wi refepdist $b IMQ. @seaithiifllidtyatafa sebABRCIEtWedM tlo be
novel in view of a known pol ypeptide accidentally conprising.the sequence

X. Wth t h&ogles gpthisgspmgplengl wirastryctyrg node &y aspistier wpdhermgde Bathydsesteige
and/ or pol tid [My! i o) I €S . st
one of he T EE AnheRERRNRLNG, b Wit KAl bR oRE Rk, et S

w th a SEQdkfriadie thioexaniio malydgoixsersled e acenade dssiagmemiy dther wafe)inThe term
"exogenous T cell receptor” ggyc@ﬂhl s herein defined as a reconbi nant TCR

which is eﬁﬁ?ré@%ﬁf}”ﬁe SRty filrsfé%l‘i?&'i on of exogenous codi ng sequences
for a g !N pPafikiclb@hg &KhfipldBYa@BL PR VRASEhint8e HERIRY BfscBwPbRR{Ld I N
a cell in which the TCR I's el tpher not natively expressed or is expressed at
| evel s t hatpowee dimmsgifhici dbm@ntryt mrotettine by asingspanfestbyturheodeid boadest its

responder cell upon T i d bj.nding. .Th erm"fra nt" js rei

Gor | ned. as SaorstE Shan ol P e R v i host PRt RRE £ he
HBV epi t ope-reactive exogenous TCR which conprises the active site(s) that
confers the sequence with the characteristics and function of the HBV

epi tope-reacti ve exogenous TCR In particular, it may be shorter by at

| east one nucl eotide or amino acid. More in particular, the fragnment
conprises the active site(s) that enable the HBV epitope-reactive exogenous
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The term "HBc 18-27 epitope” is herein defined as an epitope that can
stinmulate HLA class | restricted T cells. It may be used interchangeably in
t he presew0d 200w@pd2oon as HBd 8, HBd 8-27, HBd 8-27 pept ipde/tspasiohe7pept i de.
The sequence of the epitope nmay be "FLPSDFFPSV' (SEQ ID NG 25). In the
present invention, the termHBd 8-27 is &sed to refer to the HBd 8-27

epi tope of genotype A/ D preval ent anongst Caucasi ans of sequence SEQ I D

NO: 25unl es$o@é iRt tRpst &f 8dcovER @n ifGh @M cREe hb& B Cd%bddiﬁ[%g%fe%nce h@dnabi nds
to the epitope is referred to as HBd 8-27 TCR or ?iin 8 . The term

" HBs370- 79 begrideanp dion sheh evfrapimuaierti nodd sasshawndpi tspe 408at Osemthstposuinade HLA
class | restricted T cells. The,seguen of _the epitope e "SI VSPFI PLL"
(520 1D Notkyrf the REEp Rl BOaG TEHED IFer’yosbf af BBy TPbedie 13kl ahe
refer to thepdBsdbf8e eirisanenef nGRNAE $HIS W bPaRbRVAJIE Mhe BVRIRSY ch@iheRSi ans
of sequence SEQ ID NO 56 unless otherwi se stated. The region of the T cell

recept or t Y BioNHls Yaioupdniopmatigie including athedgr thy Hyrasmedmy- ruleTorporthe
term"i mmu p i I f t a Mo i i

amount | i aRepeeg P bLAL of, SLURE S, 2R hing FoER LR MBS Shpih
effect in tdiseoserh) thetnode nery, cohhatt t@muintravhicalre wold bprepestingodccesdudle

synptons at | east 50% coppared to pre-treatnment synptons or conpared to a
suitable c %S&P.Ctuifi%mfeeg?nthe}t%m&sg&ﬁ Sﬁ*gwa&efearwvaé@ -nﬁedgftr CHre grdal

conponent  (SHCA 3wk Gh ealicgegg%rﬂrt al %H{)\iv? ‘r%goarrro% abei M résﬁ@%sen@sthg’ G&&Ess

substantially separated, pro ed apar m or purified away from ot her
bi ol ogi cal graopthnents nay dohenwetdte giridiserttoibg@niosen & nevistsic dmkt theffic chgpoekent
naturally ogccurs, i.e., other chronosomal and extrachronosonal DNA and RNA,
and pr ot o (65 RtEE el e UIES. AnteBRGEE e | Bh Pyl (8ol at ed
thus i ncl ugdgrruat@bCnafe) ds skdieh BY Qk@WNS1 (OUThdsk @eriBytes hadaciddP Wyl WhE st i on
met hods. The term al so enbraces nucleic acids, peptides and proteins

prepar ed bygxamplendigiellyexpquessodsnidentifzernaystoneepthen glonifier, aspash eddnciicr y

synt hesi zed nucl el c..acids. The.term "operabl onnect ed" herein.defined as
2 Funct | ondr o PHELEUST o B At o PR E T B8O MG ERon dRL T PG LY

and/ or arra{ysc@t%-r anscription factor binding sites) and a second nucleic
aci d se(luence, erein the regul atory sequences direct transcription of the

nucl eil®¥4ki d colGnss gbisdnivgmeton Hereseirerhdhe enfirstiseimnrodeempy it dhe nods
‘mutant oty e RTOR SBLANIAR N9 A ASRENRT, RS ARaWNIAN. DS Bhcd e2st
one amino acl d sequence that’varies fromat ['east one reference

Vi rus- encodet seguabyevayiaf cabpld, tthit idrastrdelet naeid may detdidtasonholisedvelheast
one amno acid, but retains the ability to bj.nd and. activate the TCR bound
and act i vaﬁ@&a%ﬁv}fﬁw&qﬁi&ﬁnﬁm%@a RS e%&épwpnflﬁal} %réiaﬁcaye,rym@a famPdhray be
natural Iy Qegur riifghQrexaR%|dehs SHRRENIHaRLY Ync%dbesﬁﬁ&lﬂﬁatﬁbﬁaihhﬁéatﬂ{goﬁ{é%ﬂe The
term "soluble TCR' Is eher In defined as a sol uble (secreted) formof the
menbr ane bowufmcbtriGRravhodehisi sssisheg il eedd withhdiscoiveryr @spobyg istttieg faobit tilnehel

Il ition.of th i f.or which it i ific. Init | ubl
Form it o malBgougl Grodfiph oot BndRreyiiee podss e pomhit 7 PG T
fragments ofodaeniiiteswasgiosdvatyedignhlt BndVialowoiRCrliasirydairt encidt iobRste# Sor

recogni ze determ nants on a whole protein. In particular, the isolated
pol ypept i ddisspvarheigneksdeam peery.e Maxomurreapsibianessady be prgppdaduteithg nedeswherb! e

TCR usi ng any. net hod kno i.h .t he art re in parti.cular, .the solukble TCR
mmy b nd ot 0 ok SRR O RS G B o, B, TRttt
"subj ect" idischesrgisigndigfiionepecds vertebrate, particularly manmmal, nore
particul arly human. For purpgses of research, the subject may particularly
be at 983kt one Iast Hgpt prRedeaniigaragon of apppsE£0-peagtneirRrkt He ipfregruciyse node

parti cul ar uwfy0fes e AY Rkt IPAGhS ishiEr? RHYRLAGCT BY By R AnpiBN: Boashal ns
may be sel ec ed based o specl es. PR Sone cases, tr nsgenlc ahimaf s

expr essi ng nmynroaddd& tho|ldcolas sigl adrae o ehausat windithe fedstrattirgneipanay i ¢

aspects of the presenf invention. A person skjll. in the art w.ll
appr eci at ebmééffsm © SHQURHY St %ﬁernﬁyl_%e %Pa@?lws@ae RPehaRiy trferdor
exper i ment gfd.-gik %f‘gﬂﬁﬂfr&ﬂ ﬂe@rstshﬁlerﬂfttﬂ@gmg'a}ﬁﬁ O BEGE R et B %OH@BH9Q§>ten for

techni ques and chemcals are as described in the references given or from
prot ocol s idiscevandagndlshiran echait ogher dimetsnoY @ouis aonbgohtens mex be doplksed n one

aspect of the present.inventjo here is. provided at | east one isolated
ol T compr kRSt cpahbpighal AltyskhG SRl A bE T igeiBEs $%arhiiept or
(TCR) and/ or fragnent thereof. Such cells may be suitable for use in
adoptive transfer protocols to provide a particularly effective node of
treatment. The isolated cells of the present invention may circunvent the
probl em of del etion and sub-optimal function of HBV-specific CD8+ and CD4+
cells which may be present in patients with chronic HBV infection. In
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fromat |east one subject that may receive the resultant transduced or
transforned cells. In particular, the isolated cells nay be derived from

t he peri phenrats/tabeod | ynphocytes and/ or hemat opoi eti ¢ sPemuUSedds®64277 t he
subject. More in particular, the isolated cell nay be at |east one T cell
that innately expresses at |east one CD4+ cell surface marker, at |east one
CD8+ cell surface marker, both CD4+ and CD8+ marker or neither CD4+ nor
CD8+ cel | g f-aQercABK @pfarchiNidPoké GRIIRY. int MR & roACHA! disBdsire, the ® esent
invention may be at l'east one T cell that also natively expresses at | east
one TCR. TheplBynisdcetBweaerbgemnle tTCRirasyudiedodneaydreadspitithpdisegyvethe

natively express CR.___and/.or. bind a.different .epitope,. ktn particular,
the 1Bv: r oabri B8ile S B0ieslingt il ol oliteBl Y 6P, 8Py BB
whi ch the TeR mRyinBasteidiehod®t Thighayecya @R @BIRDnAhatTRYpIRaEXPERETRI at

| evel s that may be insufficient to induce response by the cell or responder
cel | upon PcRrltpingtydy.binawiba glynpmicgly treconfigprabiendepeadingoadcheand! cepdigpds ng to
t he present _jn i y he.tr §q#g i .t r- i ff to o1

HBV-r eact i égli ee{tggleg%&uos@ﬁ , a# %&, C%(s% m?i (r:hﬁtte%?trlllg {ng&ts t\%uo&{(l)lie rﬁr{;)(?eg Véi]%l]fl? erent
HBV epi t opésoadkiBYing dpasecypagnatnds bettadl dfathe noldeamney ldtdretake wh redpongibidiet i ons,
may provide excellent source of HBV-reactive T cells expressing hjgh
affinity Téfrsﬁst?mn%aq (ISERNEY Sigppy-TEpp Pepe duede i SansTRsChfayClRongiiohared by
i sol ating %hm@%e}ﬁﬁ?aang B ERGLhMBre hodE! dr fhf QRAShéGR8LnONe HBV- exposed
avirem c individual, and cloning the polynucl eotide sequence encodi ng the
a- ando@3rhai ns Qufcet dre iIAERtictom tnhde HBYIns eastsiivg ahothet InodOneith theweery,
sequences have been. cl.oned using standard t hads known i he art he
sequences MAUoBe HEPTEPLa Y barTRANY BielFSBIANE EE| Todinte TREIPL e e
cel | may beyHcrauO®S 8 tHendRe, qBRgH hib@afisiiiA1BR Be IfffasB¥RLRSRIdO Mo &rmiliee TCR
by the isolated cell. Mire in particular, the suitable conditions nma

i ncl ude st airgavay oal hchelfilof gheenedsnahen Brgiodopsnwehef TORuplS, Brpeseew ad tha
vitro or ex Vvivo, the cell .expressin he, T be eval uated. far

Fenctivi ty e s TR Bodser s ey BBt Pottornonn
in the art pagdnasofkx efpidffasescthel de hanadIe: fmet acohdvn by ®lockt4laseThher ei n
the vector may be administered to at | east one subject, the TCR may al so be
expressed itHSFiiyEsaEehpEvy denca kaseradive sieneal isrecsiiediby the infagisictygraodeps ect
in need th ol I : | e | A reni.c. |

i nfection g{u‘?\&é\l}gsaggog g'?%d hggfr%]l ict(8 ?@%&%néq&%&)éé;gctl \}§ #Eﬁi%gfggégg%% to

t he presentsignaetot haifynmhy inéafttueatre adk tha itheili sajuatednealtduciure whiigdd t hey
may be expressed. I particular, the y he functiopal heterodiners of a
and b TCR @HSPHEYaskStckespalvaiteraly fa:%sg@&h%eegeﬂfl t2 Proadghi 268"%P" MOESt one
HBV epi t 0p?ii§cavér;2%igﬁgﬁtl§?qheq{od@,t a H8RShisQHe fd%é’téf td RN infhaaRndrt nMCe o

nol ecul e. I'n hunans, theé MHC restriction of at |east one epitope y- be
dependent @nceasing elas infasteuqtanctriodal sendidgragnalseerk e ephiolArttange netc hiL ey soopr essed
by at |east .one cell.presenting the antigen. HBV-reactive T t hat may
ecogni ze. BT SRS EB e BTR I oAy PREAE DS S e g RO% Ty KO &

HLA- C,  HLASRBAHurihh Al BPBportidd 4 Ao bdrhCerDRBY-alivElsAmBRA ThangfrideABRRL) may
be used in the present invention. For purposes of study, the HBVreactive
TCR may r edodnistops assistmgsthe aede MBh distavspe ifi thettinecrcaxmrex belofe atkepealye one
VHC nol eculsgngf. %CGI east sl?onenépﬁl%@ﬁlgt her than human, e.g., H 2K of nouse.
In particul & PAECRBY-P 8Act | ve recogni zes HBV epitopes that may be
HLAAZ [g0aaf r i Ct edn tHROEISOXHhdBS thk Wnfodl¥uofurd helede migtealngfop disad ety sigi4ls €vaes t he
WMHC class | nol ecul e HLA-A2, an HLA-A serotype. Therefore,

HLA- A2- r estPEfIs taigboheHsofnayofle Ay thg pedppPser ReepEpdlimay ey thénpdg ppeiul ar |

t he subtype; tdentify prod - Ak . i sing
A A 0201 RS b5y S#RRE DR, Sn Gl e e doLe o AGSR 1 REEBE

di stinct diifittestencagpts o tdmestutot thp asfrivetuomen ndduc ke aotificedioAsh@ntake the
population%. vwEreas nore than 95% of t?e HLA- A2 pﬁsiti¥e Caucasi an

popul at i on P47 Pf ARQIED LT SHBC ALY AENFURE t iV ESSOANNTS D S AOBN AP 84D r oken
down into 23%.HuARO3Qay 5 kA iAGRAT : BYrHenA0A0R: pa3%HE ArpQRR30e The
TCRs of the present invention may be HBV-epitope reactive. A list of known
i Munor eactprasenteiBto dpi displey skowiing Heé¢ pegeditentels mayythoe chtobinth ®noprgeo233,
chapter 11 (The effect of pathogens on the i mune system Viral hepatitis)
of the book In imunodom nance: The choice of the Immune System J. A
Frelinger, ed (Weinheim WIley-VCH which is herein incorporated by
reference. The HBV epitope nay conprise at |east one core antigen, envel ope
antigen, surface antigen and/or nutants thereof. In particular, the HBV
epitope may conprise at |east one hepatitis B core antigen, and/or nutants
thereof. More in particular, the HBV epitope may conprise HBd 8-27, and/or
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from HBs370-79 epitope of genotype B which may conprise "N LSPFMPLL" ( SEQ
ID NO 57), and epitope of genotype C which may conprise "N LNPFLPLL" (SEQ
| D NO 58W0 208vabe2ar e nost prevalent in Asia. In particeCans2eisseceer |
according to the present invention may further conprise at |east one second
HBV epi t ope-reactive exogenous TCR and/ &? fragnent thereof, wherein the
second HBV-reactive exogenous TCR nay be the sane epitope as the first

epi tope or dif ferRet dhemiitdey! isdghHRY i#RihBRire hedDar threlbiAbne bhfos&cond
HBV epi tope may be HBs370-79 and the first epitope may be HBd 8-27. The
exogenous TCRmMedjate oagasi(e, amultehep camectzonghai n conpri sing at | east one

anm no i.d sequepceg selected firomt rouUpP._consi sting the.sequences, SEQ I D
o o 1B DN A ok SEbS P Ml B EE L Pk bilS 1% SPHARERT 1
t he exogenguspolChhComMmbicSEsthaldisk@asy paited@cs BRLEksEDBRYVcS T ddde ngaulences
SEQID NGO 9, SEQ ID NG 10 and SEQID NO1 1. Mre in particular, the a-

chai n conpesesfigyrpd fonuppors additpred discamry procgiyres, ey ingiead 1y impdiligED | D
NO 1 1. Th i i.S , . NO 10
hd SEQ 1 DR SReCBALEPIRALCE {0 1S SHNS R SRR A DI wra e

consi st esséndddahdt ynesfagthetcsequences SEQ ID NO 9, SEQ I D NO 10 and SEQ I D

NGO 1 1. Al sequences used in the present invention are given in Tables 1
and 21004k exogdhbus ISTERTRE JifgrESESgransaap!q Qs fisgrenprippedure that
conpri sing ci i€ GLLERN

consi sting @%ﬁgﬁ@gﬁ&@@s@&% Ilﬁ)ﬂﬁllgo.ng , gs%%h?%t %@é@&ﬁ%@%g%&ﬁé’%%ﬁg 23
and/ or nut amgnslsterspaded dpartpartimechy sitent pbrods-dHai Thendiycovoryprigrs nalyl bet r ee
sequences, SEQ I.D NGO 21 , SEQ ID NO 22 .and ,SEQ | 23. In particul ar, the
b chai - nay ORIk es dqunoed i eRa DS Thegiseh R S S0

I D NO 23 copa@ii ic¥@bMsinM SsclBo-RAHdohC Hidber @]‘% Br (hlﬂﬁﬁ}gle RYetROAS tifdreof,
essentially of the sequences SEQ ID NO 21 , SEQ ID NO 22 and SEQ | D NO 23.

I n parti cultkat is knewexopgdaauey FCRodesyindbarpetiveek. aDurigadhe sivat acradrdsi W4havi ng
at | east 8021% am R t%(e:i gf itgeegg(%l]et }ﬁat %ISSEl%telanor i 12@ Ors; %a[ @ msntr t hl?rtl?Of

and/ or at P%é)gft one B2 chal n°Hal; ?ﬂg At east O Ao aci d i fgeht i y %o SEQ
| D NO 24 omode He@amendisddveresifnal lfforpargdet W ednncétld @ag baicbtablished- dhahdr may

be at | east about 85% at |east about 90% or at |east about 95% i denti cal
to SEQ | D Nexe1»hgysdthsgeser pssqoiages Papelyia dixgd skbeé nodespdpforpation in fthe

a- chai n may;; i I U6 - SEQ | 1 Q1D
NO 1 1 and)éﬁsfegﬂé;r?n %&3 Acro%grl sg&gl rgsﬁé)%dug%cuggggﬁQ %Owgf ?y @E%n?% ﬁlo 22
and SEQ | DddEriadie Wwhethex agesatbshl @Recamiyucionfumis session.| e@sd dinvevay clignas
conprising. at | east t?i‘ne ?{rri no acid se%uence selected fromthe rou(%,6

consi st i ng FHEEEQYHE AOISEDY DNONERTONSEPT BYRERRE0 U dNASEGC FNERAH6and/ or
mut ants t NefOfousd AnR 3y GHLAH ushB2alx QACHON SuER: GOMRL (CHM A hﬁ%napne
a-chain conprising the sequences SEQ I D NG 44, SEQ I D ) 45 ang S I D

NO 46. Mor dreiqnerpar divisinamyltiphe a@essc QAFIAMZ9mpr iodes s_ait¢b1¢ hﬁrobeolsg'qﬂelmcxbsq SEQ
| D NO 44, SE%IE% NO. ?4{% %nd.SEg.l % NO, 46. The E-Chal may conprise the
sequences GfP 1 NG447 TSEQTL Sf\@eﬁgnwl &1 P58 46 consecutively. In
parti gedsar ., the & &hddrde B@tyerf %6%18, the&Feidd af thy sRénttREcSENNERGE S SERJ D

NG 44, SEQ I D NO 45 and SEQ NGO 46. All sequences used in the present

i nventi on aepengingeen the crepniedpetatingdngdeTing/ascoyepronent TER waly of exanipdg, the
conpri se at, | east .one .h-chai rising. at least .on m no.,aci d sequence
sel bt ed fESMPRET SroUR Lone s PPhg s RePed ddRn b ey B pes ®ele '
NO 53 and $HQ tHrdI Sl dsoebaddd Whidratht Dattbrgriew. MR apathtt &lihivle, thheurbtiehai n
may conprise all_three sequences, SEQ ID NO 52, SEQ I D NO 53 and SEQ | D

NO. 54. | n parthks silgnhperipdie SOt 81y be MeIFascdniyhers thoy tinsadssinsneeyscrgs haghorndy

NO 52, SEQ D - cutively. Mre in particular, the
b- chain m&leggggdgﬁeggﬁs‘eeﬁﬁ%{lﬁ/ﬁgéoﬁ%ﬁgsolgzlguences SEQ I D NO 52, SEQ ID NO 53
and SHE4BD NO 54n sbme panfiguraticns of tahedexihg elnaition DERhaEienc penpordsS®4atayl Bast
one a-chai n, havi t least 80% amng acid identity to SEQ ID_NO 47 or a
fragnent tﬁé%’&fi%%?f‘?/ orpfhic ecyo KN S0 Btai W&Wﬁgxaﬂfﬁ?e _tsﬂgﬁ%e&ﬁﬁ%o

aci d i dent ispy hdy b%ﬁ@laki@elg‘%%wﬁén thel doRg TBMsitb Lo thfle PG & %Eﬁrthatti’ﬂe
a-chain and b-chain may be at | east about 85% at |east abouf 90% or at

| east abouts 86wiideEinto cahmtipicSEQVItID ND U3 aaopBEGd BIMOBEodesPpeatayved v.
More in particular, the a-chain may,conprise all sequences SEQ I D .NO, 44,
SEO 1 D NO. 45050 aq R dn THIQHATH Way OB6 Ap P L P Modey AL SR 1 D
NG 52, SEQ ID NO 53 and SEQ I D NO 54. The sequences encodi ng the a-chain
and b-chain have been determ ned to be the am no acid sequence for at | east
one productively rearranged a-chain and b-chain respectively of a TCR
reacti ve agai nst HBV epitope HBd 8-27 and/or HBs370-79. Mre in particular,
the exogenous TCR reactive against HBV epitope HBd 8-27 nay conprise at
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agai nst HBV epitope HBs370-79 may consists essentially of at |east one a-
chain of SEQ ID NO 47 and at | east one b-chain of SEQ ID NGO 55. The
exogenouswiCRwBaepbi ve agai nst HBV epitope HBs370-79 mapCtarsgésiss26f at

| east one a-chain of SEQ ID NGO 47 and at | east one b-chain of SEQ I D NO 55.
In particular, the exogenous TCR reacti V& agai nst HBV epitope HBs370-79 may
consi st of two a-chains and two b-chains. Percentage identity may be

det er m ned JHsibie {ARhAITIN bdRrRIQrediards ithht @Mno%ﬂetk%ﬁwh&g’h@geerm;el locfd.
Sci. 87: 2264-68 (1990), nodifiéd Proc. Natl. Acad. Sci. 90: 5873-77
(1993)). Suentied toiti andnthersfaracie mpyonatle @pplhtablet teen BaaSTIrg pesgrtethdisodiceh may
be used to _qgbt.ai B, am no .aci. eguences ho us to a reference

pol ypepti dé’v.qncllh‘é’ﬂlplrloev%g%fieslcﬁlv%(ﬁ{nﬁc ﬁm?f%l né’YI{s@g@goWass TCR a- or b- chains
havi ngog@v] no acinle@w:e&ﬁﬁspmlcdia@mgllﬁmﬁﬁg\aﬁteka/rﬁplar@flaq)emoobeer wireless
substitutions. Such substitutions are well known in the art. According to
anot her aspettork QB spprosing infrasenetismspisiedidisevery. Tealys cuaplcssnades

pol ynucl eot i I Sit n { I

B chai n andyase SR i3 LERER0E  InE SRENGE SENGOR Balog SRS i
t he encodedhatypbaft serainek hewibai by thayiode6(RarBy ohy af claagde, aanele dBY secking a

epi topereactive TCR In particuylar, the sequence encoding the a-chajn
conpri ses &PNISEHER HhACY R dReBIE EIWPTIR 3T TR IessNerh angrmigecslatinene, 5,
at least o ence f ug&p t

| east one ggoc}aengée&gélr% tgg&? érjlcailm515SHI;§q(§%:E %rkl\llgc%) ?%)%fgg SE(%$I%%3¢\% %Qasgdglé ggce?he
sequence erdediatiyeclyhe singbhaiver coppreivsed bitthe &dist corfusaguethe pesed(@onad fr om

SEQ IDNOG 13 and D .NO, 17, at | east one sequence . selected fro EQ ID
NOC 14 ‘and SSED) POTRRS B A AT bt Bheer Lt L AEb T Sa MUET SEEHFong S D o 1
5 and SEQ IgBNQ0gl9. More in particular, the sequence encodi ng the a-chain
may conprise SEQ ID NO'5, SEQ ID NO 6 and SEQ I D NO 7 and/or the sequence
encodil#f§ot he b- dhaimgivasticnoprioecsdiee SRQ heDinydemented SEQatigusN@ays. 8BandaySeD | D
NG 19. In particul.ar h equence, encoding the a-chain of the HBc-18-27
bt toper cactrURETER nadd ReS T U5, EVeBRbAR, 1 Bl ey T SEES TG R,
or SEQ I D WQI&de3rith/ 16€atione (SEa eiRCdvdenCloditia dddeitedCinahs r&fisttafion Mitgsddd; 27
epi t opereacti ve exogenous TCR may have at | east 80% sequence identity to
SEQ | D NO 15 s veses) maywsspond byr senging @ diskef pecheinstbguasieiy of therrasigiadg- t he

a-chain an - i I 9 t.]le b 9 at

| east abouﬁ "géﬁ/’??gg%?if% a@ﬁ{%ﬁ@g%ﬁfeﬁ)6%%%4%8?5@%&%%1[)&3,\%?1@ gtnogqgl‘:%gﬁﬁn% 16 or
SEQ | D NO Zirougispme chid uehwrk K00.e Th rat peast ot badfigurdimnsegu enicéese peadionget he
a-chain may be selected fromthe grqup consisting of SEQ ID NO 4 and SEQ I D
NO 8, and/ 3FMH ’@ééﬁbﬁ‘éﬁ agﬂﬁéﬁdfpﬂgteﬁméh@a-%mrﬁnwgwe% raQYCBief PHGhibhe
group consigdihiRgohe REQR. 1 D NG 16 and SEQ I D NO 20. The HBc-18-27

epi t opereacti ve exogenous TCR may conprise two a-chains encoded by the
sequen@s15EQ | DR@ir8ingrid oS the hadnmag hevd sdathyglyJeqs sierti@e@ods Whereitiin
particular, the a-chain and b-chai .be encoded by nucl eoti.de sequences
Phat cormr Nob AETE SHSBCT o8 SEfbanlal inBuiorar ceermier e shticely M nor 3
and SEQ | Dphdel heOhodRESAJuR] NEdadBask &S BBEIvIeMEknalEMEN WRIEitl KhsPahbdrCil A¢, the
exogenous TCR may consists essentially of "at | east one a-chain encoded by
SEQ | D NO #ignitySEHDt| D NS, 8otayiet discaversst asnéicpingiasiiusturacasdistdbisQEeY B NO. 16
or SEO 1D NG 8010 WG SXR9BR0US (LR AT NRb $haif Fordh Wi BESH: orEpehialip
encoded byugﬁ Plﬁoﬁlﬁnﬁ or Eé I'Ef °g"and "at [Teast e sne vl chai e Readed by
SEQ I D NO nidy syginSioQcktileINGea0h by lepaidin€theailentt fegiodx 00asothe nbdRd¥BYveeONSI St
of two a-chains encoded by SEQ ID NO. 4 or SEQ I D NO 8 and two b-chains
encoded by 29w pRdnte tennsict gEd, itpnNOthan Ingragss theeduration ph ghestlpnk petdods.

encodi ng t - i i SEQ- 4 . . ) 42
and/or t her@teeglﬁag%gf ’tehcr?c Ogl r%a%/ts%ee&g-ﬁ & Bﬁﬁgoglgc%ar%igs%ésggg%l} %r%%%}‘}gﬁ(%bgdgl\lg
NG 49, and oBEQuftdd iNdisb®erdValt @cérn ip@s tnesadriar ,In tshme seqfigumatoresn dednaiyg rhine
a-chain of the HBs370-79 epitope-reactive exogengus TCR may. have at | east
80% sequenCEAeduRdCcEsng %ﬁ@we NGRS R HH%?an%fieStl%EQHBs@ai‘Bt-a*i‘Q

epi t ope-r eggd.i ; % ;
Thent Ly € o o B B o R by e SR

a- chai n andabnethadvedmayobedmtrahgeast about 85% at | east about 90% or at

| east about 95% identical to SEQ ID NO 43 and/or SEQ I D NO 51 respectively.
More in particular, the sequence encoding the a- chain nay be SEQ ID NO 43
and SEQ ID NGO 51 , and/or the sequence encoding the b-chain may be SEQ I D
NG 51 . The HBs370-79 epitope-reactive exogenous TCR may conprise two

a- chai ns encoded by the sequence SEQ I D NGO 43 and two b-chai ns encoded by
SEQID NO51 . Mxre in particular, the a- chain and b-chain nay be encoded
by nucl eotide sequences that conprise the consecutive sequence shown in SEQ
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about 90% or at |east about 95%identical to SEQID NO 1 2. The present

i nvention also provides at | east one isol ated pol ypeptide conprising at

| east oneweeguwene@9sel ected fromthe group consisting ofPCBERB0M2744, SEQ
I D NO 45 and SEQ ID NO 46. In particular, the pol ypepti de mayhave at | east
80% anino acid identity to SEQ ID NO 47)2More in particular, the

pol ypepti de may be at | east about 85% at |east about 90% or at |east
about [@% | dent igRl cHaAgSER thD NRitfbh off B RAEMPERIJdderrdmY diksbveREkighRAIMRY | S
at | east one sequence Selected fromthe group consisting of SEQ I'D NO 21 ,
SEQ | D NO. 2iscavrty SEDal mayiche28xed or pamable ullmithe taer faset Hersisegpersle may have
at | east 80% amng no 96%i ideli ds%nl'gti}%nct thEe I Dd'e\|0024' Nore ii n art.iﬂ{:;fflleare n he
further se ﬁg%cepr%y B> Pedst Andub 8sYy e AV asY "4 e 0, of PSP | east
about 95% inda&s | ke JiRnBb&iddR May24b peEssivelye siditeRed tonCallrafidont MAsis, or

pol ypepti de may conprise the consecutive sequence of am no acids shown in
SEQ | D NO Bicpdvebran japrqudimes widhspdpedryelynontigh op skpeptidldanetiop. pusamer
conprise at) %&%?@C -§ﬁ1e sequence sel ected fromthe group consisting of SEQ ID
NG 52, SEQ f E and SEQ ID NO54. In particular, the further sequence
may haes3pt | eadFiG80%sam siude alidgdarh ddnstrdtiyigt an SkhplD NQ: Shscolatyeprotedure
particul ar, the furtgxer sequence may be at | east about 85% at | east about
90% or at MBEEINHORY 30894G Herdt PLAIOPECTSEECICEs RevaBk. Eaah Mgicedsies a

parti cul ar g4; : i d nsecutive sequence of am no
aci ds show%hiér%gnst%(%h%‘%%ﬁ%@?rg%a&s% Ilgtc)§ﬁle(§’r5§%nrg§'specti vely. The pol ypeptide
accor detsd] t o t hdn priesemiple,tienodon imairgestat 702wben onecdiBereapithopemityact i ve

| ticul ar, the pol t] be, functional Ly ..
auval ent 1Fenis SGybahe 1SS il P i Gar iedswdiendhe ARG Miperidisboen
nodi fied byesi NGIRaB6n BIhisbRLE vAN RYyidfatign PhRSIde! UA ir@hStratidn Iaﬁllgﬁbbi 8iheAnd/ or

del etion of am no acids, or where one or nore am no aci ds have been
cheni cal | y masetigki mdy bbsentiiaelcte thevedq entelysngrany gicars in e BEndy nlf thpecidicity

and high affinity. binding activity af the TCR.pretein o h resen

vent Lo 08 T abf SRR bl rbliint PR AEV Ao 1% o8 By Boeg

8- 27, HBs3Thand Sh@kertermuti@nifict bae @0nor®ped:s imtHearitinkyl e noidhentpil ypepid de
may be at | east one sol ubleTCR Even nore in particular, the soluble TCR
prot ei n maytatadi vheregg frpgracnpfl thedissaveysignal 1sipgagd toretasly seasehfer
stable in §@Ae€éehon (i. e., it does not generally aggregate in solution when
handl ed as cribed herein and under standard conditions for protein

sol ut i[@3s) . The EhillabicenobBERs rimyhdscpnd patee@hyit eoninned twopkriadoatly irogistee art .

Exanpl es of .processes at may .be used to .prepare the sol uble TCR may
conpri se blYYlR‘aﬁ%@ SRHOTT| ifﬂa[ st taBOIE:Eﬁ?iX F%f@?‘?lﬁﬁFEBWythﬁls?ré{err @E’ébﬂ%{{lc@ﬁ%\”ﬁﬁé in
whi ch an i i i Gabl.e.regi

phosphoryl ARar fae. Spert Ty Peel iR e navinfe e nefh Hhahol &) AriaheTns

vari abl e r é@ngaselyi itthodeds ngbter tankiateroalbdf therpeematéndificd od dimsregpsttieam of

the TCR transnenbrane reqi on or repl aci t he transpenbrane donain f the
TOR a and BORRATMOBRAST IR St R < HBRd e P RAGE pha T i 6b ol
(GP1) i nkagRotdroRIgnhEis GadiReXY Sh&IAoR Sr Rford P&rHY 10st, BK @l uRHiERieRed The¥r 1 -
The soluble TCR may be linked to at | east one anti-viral drug. The

anti -viral idntigeday atsabspaucHBYgisFaroneseabypithen hatnodeiretamsde uhs serapd statpri se,

but are not70I4| m t.ed thrCﬁ%efiI(l)&leall’silgltBIG\fOXI | erferon alfa | at ed

o rf ,
i nterferon ‘al ft%l?cfg,e lyI KM vidine, 8 ecar\?ﬂlrle,nCYeo?E)I}ev({ﬁs(floﬁeeryas}%la{' égter'?a%g.&yl n
particul ar instdwed sFatgibleind GRhNAY s&®ctt pdtkodiball9, thBec@dbit tray ipush thdribfpsmbtorf or m
sol ubl e TCR-drug conjugates by any nmeans known in the art. The |link may be
a cheni cal oricawoge dpiksCvantilpta neshantaner lsares the Vising®ai n of atoms t hat
coval ently S I . . i i Y. (GO ise a
di val ent r Aﬂ%s%glcﬁgugﬁs %giogg d%g{%ﬁélt}]%@é %“?S’Fge%ri‘g,g $£trﬁe¢a§§gozlﬁ Weonfga, ﬁ%i eties
such as: " TheRallovdhgR2yaniptipn bEpeadd S is i fosmafveah kytuoxand(eoglly defines the

pol yet hyl enoxy, PEG pol hyl eneoxy nd al kyl am no (e.g. .

pol yet hyl eE%‘H%ﬁOH@}tYJ%f? F%‘%inﬁgcg-; g’ﬁﬁ" &‘i)lea?w}f“%{ﬁé? %ﬁ%ﬂﬁ‘z&&ritae‘éarioﬁél‘i?é}ﬁpés
succi nat e, JaERENARCHEwilllibg!dclRE S THRL QRALE in GRPERAMIARC d 8t tHelke-
According to one aspect, the present invention provides at 1east one
construct dompionsgli figckshenpobyide otfestfidwioohlity tbatps emedescribed hticon bpénabl y
connected to atl east one pronoter. The codi ng sequences for a- and b-
chains of the TCR may be operably connected to at |east one pronoter

functional in the isolated cell. Suitable pronoters nmay be constitutive and
i nduci bl e pronoters, and the selection of an appropriate pronoter may be
well within the skill in the art. For exanple, suitable pronoters nmay

conprise, but are not limted to, the retroviral LTR the Sv40 pronoter,
the CW promoter and cellular promoters (e.g., the b- actin pronoter).
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According to one aspect, the present invention provides at |east one nethod
of preparing at least one T cell conprising at |east one HBV

epi t ope- reacviv2@2ogenous TCR for delivery to at | east POmAISSMSj0LT7
conprising transducing at least one T cell isolated fromthe subject with
the construct of and/or the vector of th& present invention. Constructs and
vectors according to the present invention may be delivered to cells in
Vitro, ex \k¥@pRr thkodk 800 Wdlits A0 YeaStuRefun&ondBHRCRS aknpvyBsstiftctas go0f
skill in the art. For exanple, if the cells are in vitro or ex vivo, they
may be transdemmegsong systns8ted according to standard protocols, e.g.,

t hose descrj in Ml ecular. Goning,, A Laboratory Mnual ,, 3d ed,, .Sanbr ook
and Russel 0BRGN B 2 Pl n b aPE Rl RO v ariiges b3
Exanpl es ofa thkRadsg BRY reoiRid RAct. Bheradmilting fhediondnclbi® haddlAaipem cal
met hod, el ectroporation and the like. In particular, the constructs

accor di ng tarichavipy dafant Thenigeeivingnfupeijorhimchides demadulptinga (creicg dp |TeCaVar vi vo.
Sui tabl e n%tdg(.)dﬁleo\;/irgl%# i%éf‘e%cé)éo?ﬂ}a?(/%ﬂ{o'eﬁ&?wdgevaﬁé?ﬁgs&hé!rc RS, SRR R the
art, and may conprise but are no m to, viral vectors, hanoparticles,
gol d parti dtoasend i pogdseixgs aasidg/digitabl gppl@xies, tibtiagr didndreocragotiianataapect ,
the present i nv?nti on. provjdes at |east one nethod. of pr ep?ri nﬁ at | east
one HBV epictgpis! petpatione tiuhe gediBesterch dumpriys thisgirelsys nkstase iSHg may Peast
one HBV- epi ' S I gy vi dual
that resol voa By Ry oLRe BerRplni g Pt MR Py Re RO EARASEN T e
sequen®s8encodi Adeatrodesasg sy &04,antdifnalole ahmi qondfinaion| vadsothenentifiERif r om

t he HBV- epi t ope,r tive.T cell of ste a): | deliveri t he .

pol ynuo! eotioBode §inds oF SPbgue) © Rl hforaly Bl Tgaghysical

i ncubati ng j{he oglcknaRegr tlfé_?@%ésbiﬁ@%yﬁéﬂﬂ@h'rﬁai Qlso @ﬁﬁ?feﬁﬁﬁt Qi o?ip_a%thﬁ’t!fBV

epi tope-reactive exogenous cell receptor by the cell. In particular, the
HBV- epi t op@hysed tiiyes. Tndld most gencend t¢rads, themrpensing apgem §9dyis senfiBdcdt@7

epi tope reactive and/.or HBS370-.79 reactive.. According to.on ect he
resent 1 nohttconaRYDgeaageCriihe ARRLNG AP ERET SeE e et or o
| east one poehymepdatides. a¢e ¥ndi B3fcdt Ofad hodSBOC! theOfrotdisinprsent 80NweRt bon,
for use in the treatnment of HBV infection and/ or HBV-rel ated hepat ocel | ul ar
car ci nona. cpeligired pPuppoddBCary ypeiemote pdep e gaother aspegiof amope 804.dex at

| east one ' i nhi bt - i HBV in
I R L e e S S e

i mmunot her a@sag imhaldode 808 ahdyvfinatimuad arobiceesd tesminat, deceas tpotmnerclagaioat, and/ or

at | east one pol ypeptide acgcordin any aspect of the present .invention.
A further ﬁB%P%gglag%‘b%ie@Q i 3&106?_%9@@%\99 %S@&iaﬁ_%%ﬁsagg&gmaequ tn
patients witl ReRBLOGRk! Uil u%riﬁiefﬁﬁ%z%éé"%@y inCltfaery is{alﬁ?,eﬁ(%}!pgﬂ, WehRerHBY 1S

the nost inportant risk factor for the developnent o s Ifver tunour and
i nt egr at i omiocfophiB\é, BT artyootheparitelkly tietsr fhgeetfatemiablgs @ mserrts operatauth aecess

transforned cells. .The the HCC by, conventj onal chenot hera

i at i on S0t g T CrGoBECRm P S e CEUURE h HReaPo e M REUR b i ¢ T
cel I s have g caalyant pﬁicegsﬁlfgr@@&ma@o@@d wakdléss ipEnle Bbhrec@X PRSI BBV
antigens and adoptive transfer of HBV-TCRredirected T cells may have the
potential the whelapnintcelgee8®l.on of HCC. Such results were obtained in
nasopharynggaly GaRCANRAR R sLUBY o SXPLESS! NP CITREL 1\ BaL i M HS s 6FBY)
protein, ere i nfusion ohfa -specCificC B el S showe prom’si hg

resul ts. Velgdtds SagdPof slangaipdlgydnycdue@ablicdesnien ©f diifdest @dsvnliak doBficctiohs S
conprising at |east one HBV-epitope reactive TCR may thus be useful .in the
treat nent ofithHecsesséaminglngnd/or welay poadents Ml et MaRtaR Qrcdesmete vk one

method of (baaklind: (EpGt MhRERAT IRELLHIREARREEHTATE bRk drARlicQne
subj ect conprising a Istering to the Subject at |east one

i mmunot her &yeuvhy adldxymefef dat acvessapminnimagfsuppdrt 8, watledseqd inkocoanvamhow @and/ or
at | east one pol ypepfide according to any aspect of the present invention.
Vectors cofpfY QP‘%B*“B{)‘P VHG@PE]&% e@??@daiaﬂ%tﬁgléﬁé‘yo%'/gofﬁec@ltqrge%onpri si ng
at | eggjerpne HBMHERIE QRSN SRAGLH 864 TER B i Ehtabudes (ibad ph@vSe, By be

suitably admnistered to a subject t0 treat acute or chronic HBV infection
or condi ti enmb{natioh wdibnth. Bygvay bepatnudeld pfoaessuwy yisteonelpyibe inipderserid¢ct .
The cells expressi ng HBV-epit ope reactive T ,_vectors conprisjn

ol yucl sot T HETSRE SR RGBS P UEheAT A Tet SHAPEH ¢ HEnH8| JRRBES de
encodi ng the HBV-epitope reactive TCR may be prophyl actically adm nistered
to at | east one subject to inhibit reactivation of HBV infection. In
particul ar,vectors of the invention nay be adm nistered to cells from at

| east one subject ex vivo. Mre in particular, nodes of adm nistration of
pol ynucl eoti de and/or viral vectors wll be those that specifically and/or

- —— e p— o . e—



acute or chronic HBV infection or an associated condition, including

hepat ocel | ul ar carcinoma. In particular, the quantity of cells that nmake up
t he i murwohessapeavi cal ly effective anount of cells to IpeTasedosioss2eT ed
depends on the subject to be treated. This nmay be dependent on but not
limted to, the capacity of the individbél's immune systemto nount

TCR- nedi ated i nmune response, the age, sex and wei ght of the patient and
the severi tyo@fsobhg deang 's%:gngppﬁ)%bd%& (S, &8l appiSatANRREI RS inv@kdtabBsuit N
regard to at |east one individual's prophylactic or treatnment regimen may
be | arge, &A81Q), edmid deeatnmablapgts afayddPexd)muyothe ragreenedlc logicpdavidecul ar
cells may b adm D S Srgolol e @83k AL ATOUBL AIOM 21X, kAP SELIRAKD Pody
wei ght to X" 1080 CEITEPR bo%%l |%ﬁt. q\%r% ?np%arn%l’&ﬂcar, EORPAYE™

cel I s/ kg bogycmeiogtpontiids, Im¥chh@Ralc edhdredtsh 6 inyeb@binatigy thecatigsighsd @ ed.
The maxi mal dosage of cells and/or viral vector to be admnistered to the
subj ect naypcHem Hbe Ringhiess dawshgd heran, dk dayorxceya se@den ae dnstastiensathdl or

i ntol erabl jde..ef f : ' ' S .0t i N ' and
adi 1 onal TeRaFulin GE1E ol BPLR 1COBE BRRS A Bincel S BIR G Rk B
accor di ng tmuicprocessor,obal inptlat atahstiveAchorgdhagl parppeotpiedesas p@eay ,bet hey
present invention provides at | east one use of at |east one cell, at |east
one vect or CARCHHANHPIAREFYr CaPtolsss MGReCTOISH Pt Hafe Bedddi nYy PEesease
aspect of L0GoRM 3¢ BY S Qkruft LS, BEAPALAL OF BhmrifEALRRENE of, Of
treating HBV 1 nfection and/or HBV-rel ated hepatocel | ul'ar carci nona.

Sui t abl e sebinlimatioh iofui BSRedidcameintoppreepsar,at iphuralityr efsmnagprbegssdrer omx anpl e,
granul es, powder.s, tablets, coated tabhle m cro) capsul es .

Juppos: & or PEYE TEPalESsEinh eaRS oo Bl LR . o Bdn SRBSUEE Sintiensionns o
I'nj eCt[@d%bf sol utiren&dk NorafRklcBiohL iRy Atde@bsReP e RAE Bk ifde Mhdhhdfaddet ed
rel ease of active conpounds, in whoSe preparation excipients and additives
and/ or auxinhdday teesuppatisofisari aphicatinmant ftwrradeslsbe eorstiuad) baagdht o, msael | i ng
agents, | Ubt GARLS, Il AVOULERAS SUSHILNRLS,OF SAHBLLL AR RE Go@lisd Qormr i1y
used as deseribed aBove e ﬂegii Cafent s ﬁay &S rEbYe FoT T USECITRS &

vari ety of adrisgiweed,i ighyarsy shiddewaRs Caiceidade,t Bardi@rcaagp&eiptiof Nendiags e ok
invention provides at | east one in vitro nmethod for diagnosing at | east one
subj ect t h&thoargisgp|Maghing-geadable madip may deglidmstorage infagnated WHigriTesaseer. (a)
provi ding ahef 65l HBTLEWiHAR RE1¢ CAMHANS RS Rl Ry IRpSRLAG the
presence of at cast one pol ynucl eot1'de conprising, su stanty a y

consi st i ng sfrager exxemsi &t b pyobsoat suchast a Readomchedoss Mémbrga@uavitea slatect ed
fromSEQ ID NO 4, SEQID NO 8 EQ ID NGO 16 and Q1D NO 20, SFQ ID
NO. 43, SEGYRPTHCE Rsad%)n@ Hemero it Bty R@ﬁﬁ%%@&fﬂﬁ ﬁ%%@%{ﬁ (c)
det ecting taHeErQéa%fe?P‘ﬁél\/PfEﬁ{Oﬂ/ﬁ,al% iSRRE PRIY RERE L IEmGIBRL iRk NYCD-ROM, a
substantially consisting of or ‘consisting of the amno acid sequence of SEQ
| D NO 12, DBEQ biDanyOpth2dsuiBhiQ st@apiOdevids. BE@Idilbmi@nadhe-rmadnbhomediaenand/ or
a fragnent .thereof; wherein the presence of the polynucl eptide and/ or the
ol yoont 1 ddsads hisinsHiE e it uoe Buchiulr Pl oTibeshleden
infection. tRcGar dilNdeédnyRt héObdRE Mo AsiRGhent t e REESRIAL flndMERMIitPToPrtRY 1 des
at least one in vitro method for diagnosing at |east one subject as having
or as bei ngresesying kystfm.hMareay cHBY spmf aspdconanyamiittlole chByutceipatgsem product
hepatocel | Wl ar SN FLNOMBnod Aer TRINO T GRIPLE ShiMlinc(BlaBIoMk RO Aol Gast one
sanple from at “9"Ast one %u%j ect; ?8} det ect ngnthe presence of * '3t east
one pol ynuehést ict@ingotPéics bNghors Wishantpatd yf @rngisslbsurg. Oh @mcagrtstd ng of
at | east one nucleic acid sequence selected from SEQ ID NO 4, SEQ ID NO
8, SEQ | D NempuisT aregrasreyqduciNgsy eampraearigengg matgrialseQ 1D NO 5 1, a

honl g&%@]oand/ Ofp1g, Hha ”?'Biockhcﬁégr% ﬂl%%‘rgétﬂ{ a(rP&ﬁ?ﬁl@%tf'tHQ fﬁ&‘ﬁo%lﬁge&}%ﬁ of
at | east one polypeptide conprisrtng, su stanti al consisting o r

consi sti ng podcebdigz syvtamo 8841 dn gegoeangee,ahe PEQessih N steh? J0BEQIUdSs Aihodde SEQ
| D NG 47, D NO 55, a honol ogue and/or a fr nt theregpf; wherein
the absenc 0ot #Ph‘é"“ﬁ‘ﬁ?ty}&u@l B IORNGHgr @ﬁ%u158p‘}z§§gfm@0€w.grdgﬁcaw§ i9F 1 h
the |ikeli ool Rfc i1die subject as having or as being at risk for having

HBVi nfecti on and/ or HBV-rel ated hepatocel lul ar carcinoma. In particul ar,

t he t d8o4kanpl e FiyoBes ablogk didgraod]ussetngynahe akampled/fahe tmatiorfality of a
sanples. Myre in partic r he presence of at |east . pol ynuc]l epti de
and)or pol JsteSBrert ROF T Uh e PIEARF sfbosdyre st SPERRR MG ver a
met hods known in the art. Some of the nethods may conprise, but are
notlimted to, real time PCR flow cytonetry, PCR and/or geonetric nean
fluorescence intensity (MFl). According to still another aspect, the
present invention provides at |east one kit for detecting and/or treatnent
of HBV infection and/or HBV-rel ated hepatocel | ul ar carci noma, the kit
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Field [0001] The present disclosure relates generally to wreless
communi cations within unplanned user depl oyabl e networks, and nore
speci f i cawbyood@2620f rast ruct ure assi sted di scovery proc@dufuss008n64277
peer-to-peer wreless networks. Background [0002] Peer-to-peer ("P2P")
networks are comonly used for connecti g nodes via adhoc connecti ons.
These networks differ fromthe traditional client-server nodel where

comuni cat iopds faF Sonusigl t¥ aWbinbtethodeRhd @ImRRIVSI4B Rr ﬂ@iﬁg thOreRRES ndRLVPT K
may consist solely of peer nodes that comunicate directly with one
anot her, ordiseayeryncl ude a small nunber of servers to provide various
servi o the. nades .in the.network. .These networks are useful .for
or 11 il y snaring rrPEs AR it adiiRa P Ry oF stifeQ et i
appl i cat i opgactia®dhOt hedusCRpBUN Idedkibed herdi) 00E ous Mm@t atidds R @hesdelsPeitk s
supporting nobil e nodes, various dlscoverﬁ and acqui sition procedures are
¢

enpl oyed advitlthe isadibs appsyent oy tasg littedtindhe atte prdy ther gogien PoRCiples dsBngtbr k.
The proces - di Vel S, h e d | i i t he
oroadoast  f ol Hed SGUEp AR s bl P B ERER ien BTV b ¢ Mo
anot her node thd tspeety showhiletdn,alutas qolibsi dcc@ded tioc &dus@pt @osditentpwith the
conmuni cati on sessi on using pagi ng and access chani sps defined by the
net wor k. [ GEEHFEY HaigHsaRpCEcs @%‘ﬁ%@e\%%ﬁ Pymﬁg;émgulﬁbﬁé@t tnmdegm P4d not
conti nuousky, br,eadeas bnd gﬁl@%oéf)%ﬁ)ﬁc%'l}g?@lstatéd?_Stﬁl?%jthett %en&dﬁof&mljﬂ%sé n a

| ow power state, or "sleep node, nost ‘of the tinme and wakes up periodically
t o br oadcaspeafidillystaret gthsivgsalthe s spmoteders ¢ hasohmere. ndldstrattetay and
successful 4Jn reducin wer . consunpt i for. a node i,n a,non-co j,cative
state.  owdyBHone G BUER T hE TR tele uftir PRETH It TET BRI bl excess
power. By wWayiRfircakaMmé fnoven BPAE bRk tOBE kAWE 3 thos®bPadeRS Skift ifkiRCAVery
signal when it is out of the coverage region of the network is

unnecessar iakgexpgess yninperppiiask hergo dor gfateiog, antd ee ent¢rsled tpdegneampasecdalbyt t o

i nprove th . di sgoveryis na e? i.h, peer-to- r._networ ks, . These, ..

ot ovenentts SHigth ATBEBLY o FRERESR pRER RORRBREce BE WRHS lIRREY'S 0o0s)
I n an aspegtgadiesshef dihstiboswhedisalosidpareaplidtly Qeciwdr @l £8 Scl&aRMINbCEbinDNS

i ncl udes a rocessing systen1confi&§red to a processing %ysten1confi ured
to support egiﬂé,f‘é’]b\kfeﬁ%/ ¢ spngrued ipder Asdovppoeef PnUanbt REF, siple deragraphhe

di scl osure 1 0 i ke i Aol 0 si ng
syat em contoy BapaRritds Lredthf BLESE, GATRUGHERL JBiamme 8P BOTF 18 JEPOEES: her
aspect of thehal daihgshr dementrietdeaed dong thierphlas Ssteforini cati ons from an
apparatus includes supporting discovery for a renote node. [0008] In a
further aspect of the disclosure, a nethod for wreless comuni cations

i ncl udes a processing systemconfigured to use a renote node for discovery.
[0009] In welser iscibavepaget of the disclosure, an apparatus for wrel ess
comuni cations includes neans for connecting to a renote node, and neans
for supporting discovery for the renote node. [0010] In another aspect of

t he di scl osure, an apparatus for wi reless conmuni cations includes neans for
connecting to a renote node, and nmeans for using the renote node for

di scovery. [0011] In yet another aspect of the disclosure, an access point
includes a wireless interface configured to support a backhaul connection
for an access termnal, and a processing system configured to support the
wireless interface, the processing systembeing further configured to
support discovery for the access termnal. [0012] In a further aspect of
the di sclosure, an access termnal includes a processing system configured
to use an access point for discovery, and a user interface supported by the
processi ng system [0013] In yet a further aspect of the disclosure, a
conput er - program product for communi cation includes a machi ne -readabl e
medi um conprising instructions executable by a processing systemto support
di scovery for a renote node. [0014] In another aspect of the disclosure, a
conput er - program product for communi cation includes a machi ne -readabl e
medi um conprising instructions executable by a processing systemto use a
renmote node for discovery. BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0015] Vari ous
aspects of a communications systemare illustrated by way of exanple, and
not by way of limtation, in the acconpanying draw ngs, where |ike
reference nunerals may be used to denote |ike features throughout the
specification and drawi ngs, wherein: [0016] FIG 1 is a conceptual diagram
illustrating an exanple of a peer-to-peer wireless network; [0017] FIG 2
is a conceptual diagramillustrating anot her exanple of a peer-to-peer
wirel ess network; [0018] FIG 3 is a conceptual diagramillustrating yet
anot her exanple of a peer-to-peer wireless network; [0019] FIG 4 is a
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[0023] FIG 8 is a block diagramillustrating an exanple of the
functionality of a node; and [0024] FIG 9A is a block diagramillustrating
an exanplwoabostags2buncti onal ity of a processing system rpamaSp@326427FI G 9B
is a block diagramillustrating anot her exanple of the functionality of a
processi ng system [0026] In accordancel®ith conmon practice, the various
features illustrated in the drawi ngs are intended as a description of

vari ous aspects of networks and networkrel ated entities and is not intended
to represent the only aspects within the scope of the clains. The draw ngs
may include specific details for the @upp¥Se of providing a thorough
under st andi ng of a network or network-related entity, however, various
aspects of the descrifieghetWioksied, QrNekadEb AR RMA L es may be

i npl enented wi t hout the specific details. I'n sone i'nstances, well-known
struct ures andconponerreccasiag systanm configuraicto sdpagt disvdverynfior a reanctemotd@ avoi d
obscuring various concepts described throughout this disclosure. DETAILED
DESCRI PTI ON [ 0027] Vﬁrious as ects of ?ne or. nmore nethods and agpﬁﬁﬁtuses
are described bétow 1 URSHIT BE LBFareNPEHAMNG REERIME TS hE Birihay be
enbodi ed i RoAfiMre® tdlglpp@h}’th@fdisﬁg‘i?dﬁ“ﬁ b3 oddRadtindny dSBR&tY kignsit fo €lcUicthote
function, or both being disclosed herein is nerely representative. Based on
t he teachi mgdc-herein one skilled in the art shoul d appreciate that an
aspect di sclosed herein may be inplenented i ndependently of any other
aspect s and Lnats, (w0 18k HRIEG! diheish RORES TR BRGAID! Aat DrylLous
ways. For exanplé, an apparatus nay be I npl enmented or a thod nma e
practi ced usfongatamyindicatiey thef tht iBcaspesipsaldiebeiigbtoaddmt foir the remogddidei on,
such an apparatus may be inplenented or such a nethod may be practiced

usi ng ot her structur functionality, or structure and.functionalty in
2ddi tion to or gt her RaHPBREPT A 3f MPHETS e SECSUE PEER Relelit  An
aspect of %aﬁﬁgﬂe@&@%ﬁﬁpo% tHEedifi@dedese lisReR ot BF QUARRWER! HiSal dcif | A8theE MRY
include a single elenent of any clai mand/or any conbinatron of elenents in

one or nor@odé¢.ai ms. [0028] In the follow ng detailed description, various
aspects of one or nore nethods and apparatuses will be described in the

cont ext of peer-to0-pegr rel ess-net.wor,ks ver .t hQgs kil in the
ot w1 Crendrl v apprde: AaRAE B MO SRR oS S T ohhShe! (i o
di scl osur e conffglred exhetifyad the rambfcogslican ragpoade retavbilg adigorrinigat i on
protocols. Accordingly, any reference to a peer-to-peer wireless netwrk is
i nt ended orToyn w@idi anoghar mede spathpbihe Eapde medefcan %@Bm R, coppegiiopfe said

under st andi,pgthtjcsuch aspects have a wide range of applications. [0029]
FIG 1 is a conceptual diagramillustrating an exanple of a peer-to-peer

wi rel ess network. The network 100 is shown with a nunber of nodes 102, each
whi ch may be corbfi gurlhd appavadus ofisclfims i whereirByhavayocessiex apyitre, isafunthde 102

may be configured,as a | aptop cgnputer, bi|e tel ephone, a. per nab

Oy tal - asspEbEd RoestymoReaR o Mreingls nitsohabS plvc S DSt b aRGi « o
camera, a d\ghdrhg §RERRHIRE thdcAlddJedi a device, or any other suitable
devi ce capabl e of supporting a peer-to-peer connection with other nodes 102

in the network 100. The node 102 may be referred to by those skilled in the
art as an accesd-t er ihgatpparpduid 9btclaip A ewvaersine dimpricessinnysteravisciurthgser
term nal, I : I . i i J i.pber it
subscr; ber ‘ST antS REBi & RS 8t FERchfie HOlG cofSRLiF b Hidk!

W rel ess dettiibecs latsdethoiikesverg foritholcagye nddeevar i ous concepts descri bed

t hroughout this disclosure are intended to apply to all nodes regardl ess of
their specific nonenglature. [0030] .In_this exanple, the peer-to-peer
network 100 is -selﬂmﬁoﬁﬂﬁﬁﬁWiHg‘#@FMBrR%6$“h IS IO AREET el %W%a'

wi el ess |icBkSeuitlics @uﬁﬁw@{hfaediséo%&sb@ﬂs@ﬁﬁa?tfa%ydiwo&eéﬁgnélqﬁ%odaxth_ef\ node
102 may take advantage of the wrel'ess topology to support a connection
with a peemoilahaheg atdtasdpire A ort othmpreditiridotey or t hrough one or nore

i nternedi ates nodes. In the latter case, data is routed fromone node to
anot her unti | t@e daﬁ§>reacQ§s i%s geshinghjon. Si nce the qﬁggsia e f{ee to
move t hroughout the COTef R Wagl St HeiF el S5 PIESHI My YD) Bnikd
rapidly. CopsRguedtd Yontlhue theappdrotHRedicoveiWirkhé Serflytdaidide ah kdsponse to a
reconfigurable to maintain the connection as the nodes nove throughout the
cover age r &gfoalivg pgsd frop the rgmets ngdgoncept ual diagramillustrating anot her
exanple of a peer-to-peer wireless network. In this exanple, the network
200 includes several infrastructure nodes 204, which are shown as
fixed-site transceiver stations but may be inplenented as nobile nodes in
ot her configurations. An infrastructure node 204 nay be referred to by
those skilled in the art as an access point, relay point, NodeB, radio
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or public locale. In this exanple, an infrastructure node 204 may be used
as an access point to a W.AN, such as and by way of exanple, a W-Fi

net wor k. [W028Q9/Tib@9geogr aphi ¢ reach of the peer-to-peer POEUSRO0L/08207 may be
extended through a wi de area network (WAN) such as the Internet or the

li ke. An exanple of this peerto- peer wilfel ess network is shown in FIG 3.
In this configuration, any conbi nation of nodes 302 and infrastructure
nodes 304 may prgvi depd Wph@hRSst BamkRauheteth tRepdONsB@6sylsRin ebMpFisdiogdes
302. A single infrastructure node 304 nay provi de an accéss point to the
WAN 306 t hitimeghard whetsth thermeesssing susicmhiovmrthar oenipursd tostogl supperting veg v,

o eroer ol AL AR ELHOR, BT PRI RS At Y Rhpe A i
reconf i gur afdeecl FromtHtramBtethodennect i on bet ween two nodes in the WAN 306 as
t hose nodes, as well as others, nove throughout the coverage region and the
| oadi ng on the hgfra%%ructuggﬁnogegﬁgqg vari,ezth H%034, When F node in one
of the various neétworkCcomwpidgir at i© edersiphe thear-afiyg siggpl soMBriws er

sui tabl e nelyhchy GPRLIBICAL Li9fl (tdth HeAbhwicGRAES on Iine, it attempts to

di scover other peers through~a di scovery procedure. The di scovery procedure
utilized by a node will depend on the type of peer connection that it

wi shes to establl2zsh. TBg appyravfs ek almphe? wheecinatie keay-alivs vignal hamwprises a
anonynous connect. on. Wi t eer. In this exanple, the node does not

br oadcast ]38ﬁ§§89%993§?€3g$,a?%%@@%y making its presence in the

nei ghbor hood anonynous. Instead, it attenpts to join the network by

decodi ng a ref erignce A gipatatusSRE irgRs@edMRdaMBatidnk dBnditisiddf r ast ruct ure node
(see FIGS. 2 and 3), or sonme other node or network-related entity. Once the
node decodes the ref ariEpressisg gyradm configwisd toae 8 rapotginphe fadissaYsibr k by
informng a network-related entity, such as a nobility agent, of its

wher eabouts so that i, .C : : -0t e LS

At tempting to establ o FRaBRbBERRAIER ARG 10 R Y SeRChRithet
procedur e ubnfigured tbyust hthe netheteraydalfeo dsuppoy thyacixdéng cbanebiconodd td a
fixed set %f %gdes..This di scovery procedure nmay be well suited for a
personal aPERdREY ddiscoYPRRINEIRPIC PRy WS col | ection of nodes owned by an

i ndi vi dual . These nodes may include, by way of exanple, a |aptop conputer,
a cellular phongs a heRdgRbrat@® BT Cl@RNPNEyheRiBAE GROcHANE GOsted RI AMBEFI C
sensor, a heart rate nonitor, a pedoneter, an EKG device, a user I/0O

devi ce, a wanidgured tp esend e doen-plove signahwia chable thoiramotsf nedd ¢o deviiews, ta
heari ng ai% %,S?hit p box,.etf. In this exanple, the identity of each node
i s known, 5@%8?1,€H§(PK%QQﬁ3%§‘ nodes via a list stored in the menory of
each, or other neans. In the case of a list, an in-band nechani sm may be
used to form thaél i stThe[ &P3kus\bLBladht BITpilichdn tthe Groaourg spaemsisl fudthct hi s
fixed set, a pode listens for a discovery signal fromits peers. A

di scovery $PEgied Erepdeduig strieashadertionoth the Hiasr ifdlie PResssie sYStRBsis 48k t hat
contai ns ong,fk ﬁB@%g@Eﬁ&gﬁ%&ﬁﬁ)@&r&ﬂ&ﬁgﬁgé (e.g., a peer identifier). The
node may t hen é%npar t he ssage to a li1st of peers stored in nmenory to
determ ne whether the peer belongs to the fixed set of nodes. If the node
det erm nes that 1ffhe gdéerapperatonplichkech ilh wheeii gie, ptosessoodpstemyisafurdapt t o
connect to th eer., [0037] The de may.al so utilize a discovery procedure
to support Cﬁ“ﬁ%@?gﬁoo?{h%&af; c?r?eﬁ?ll(ﬂ(ﬁécog Csllgnlai type of peer where the
identity of the peer is not known, a priori. This procedure nmay be well
suited for a nodg. t ha[thevva;lﬁﬁueaug OofC @MAC 7t Yharcpeethe i §ecdnd PESIIvVES, Fi@p,

whi ch m ght be the case when a node seeks | ocal services |ike gam ng,
dating, shépmiPHees the keepraliveiggakase, a nessage containing one or nore
attributes of peers (e.g., a group association identifier) may be included
in the discoveryoSi ghgl tilze . nat LV .

net wor k-r el at ednght i ?@es%@gﬁg{s‘sagﬁ glg%ﬁ\l/el? ngt%%lr E)H\%: %"g’@g? ssf%“ﬁéég’”é’ﬁ??eﬁga t he

di scovery praogedsioe dirbeted tol the condte godat i on, the node nmay provi de a nessage
to a server which includes its location and the various attributes relating

to the group assqciation. The peer. may. determ its laocation usi G obal
Posi 11 oni g Syschis. (EBSPIDIRGTALE HEHR FrdtSeessie gimont BED. o
by sone ot hghfifiRed & lisldefod 8dkBHverl BighSSTRARSRothe ddAes nessage, may send
information to the node which identifies nearby peers supporting the group
association identified by the node. Preferably, the discovery procedure is
configured to support a node which is a nenber of many groups

si mul t aneously. [0038] A discovery procedure nay also be utilized that
allows a node to connect with any other peer (i.e., no restricted
association requirenent). Wth this procedure, the node listens for

. a o o -,



grant, the node may communi cate various attributes over a reverse link
traffic channel (i.e., a traffic channel that supports a transm ssion from
t he peer woadeowwd2d2bhe i nfrastructure node) as shown by aPCoOWws4@8/06iEhESe
attributes may include, by way of exanple, a globally unique node
identifier or sone other identifier, a p&er identifier (e.g., buddy list),
group nenbershi ps, and/or any other information that is relevant to

di scovery. [004bh Ongget fipardtdlf OF ¥BMOM lvale»f&ﬁethyqﬁ@cew sg}ﬁtéﬁstr HethdF €
node may assist the node with di scovery as shown % The manner
in which tlsbefigred &1 nsecthe retkets noddader dagovenr Yy I&blmeyhefeneotenpdfeto kisten
|nfrastructure node ma ? r.oadca St t he di scovery signal for the node and the
node may, %ra?§00%ﬁ¥511w’Pgn ?5?‘%P‘§overy signals fromother nodes. In
this exanple, the discovery may include information indicating that the
infrastructure rade iTheagdhasiusngfl chemnddevisrdih tHe Seeessing (s§stgm, isbfurthet t i ng
a bit in the dlscovery signal _broadcast by the infrastructure node).

Al t er nat i véPyiiguradtoiga feaihestisrayerystenat Bouwaidaneth6UBe4E: si gnal and al | ow
the infrastructure node to listen for discovery signals from peers. Mxi mum
assi stance may bg pr Q‘h'edﬁ%al?a@ust Be chader vaRdifand qﬁ&&%&ﬁg gé{éﬁ_ ROAgmEPt h
broadcasts the di scovery for the node and |'istens r di scovery

si gnal s fr@nn@g&e@ﬁﬂ@ﬁ@ﬁ@ﬁaMhﬂ&WﬂW@&gBIone configuration of a peer-to-peer
network, the infrastructure node nay assume only a portion of the discovery

for the node. B f exa | e, .t he node ma oadcast. the dISCO er

S gnal sone of Che tihe HRARReer Pimars Geftve TOaESaRy b suleat: e

di scovery sbafidlred@to RLEQE atchnloﬁtlah Ifi@dfd the réMtendEe intBdatink $h£ Mhd Rnote

di scovery S|gnal fron1$eers sonme of the time and the infrastructure node

may | i st enDPEe isdiapede eF supepiging|discpy@inieyetae spparates-her times. Vari ous
configurations may be depl oyed where any conbi nation of infrastructure

assi sted di scovery prggegir dj r pRa to
fhose oki 1 ed | aot ho 3Fr AthERu b EHERCE SIRLR e ARG SAE HAPRAARESr 2
of exanpl e cotfigured fte aemnumiaateetmﬁﬂeremye hasdeadmsaet ntdme adnbutteyeaflyteé |tg nm

whil e the responsibili for listening for dis overy si gn is sp
bet ween 1 hALXBHRY 40 andohf ISSFPaiETans hgivecvorAnath ?Fa%PdBéla&I%g fqaét %ﬂaﬂﬂeff on

that is apphkepidopNapRedsfic, or alternatively, may be dynamcally
reconfi gurabl e dependi ng on channel conditions and other factors. As an
exanpl e of the latter, the infrastructure node, while broadcasting

di scovery si gnal2é. onﬁbeh&mﬂf@mw&ﬂe&wmménmnqywnaﬁenlme%ea@nmreypmeMb|||ty
for listening to dlscoveQ% % {ronuﬁqers due to a change in channel
condi tions, a change *I'*P9 %%?IG“BH'Oﬁgr? PEE80% uct ure node, or for sone
ot her reason. [0043] Once an infrastructure node begi ns assisting another
node with di scoggry, Tharmetsd e chami Zms/hemih e dsqpivoyetbr Aye tdigote node is
infrastructure node to nonjtor the whereabouts of the node. These

mechani sns SEPIGRA DR dreadeprsive oy ey nial tos thegempteatadedi scovery on behal f
of the node when the node, by way of exanple, noves out of the coverage
region of the inkrastichifRdn8feaikd At Me?éiﬁ AREROV Wi Al Odnrises
peer-topeer network, the infrastructure node maintains da tiner as shown by
bl ock 414. 1ﬂﬂoernatmmnducstlrrmatatht: ducecey yighalnebang bepdaist foe thel rgmate nale.
received by the infrastructure node as shown by arrom/416 In this

Che i nirast ruet 006 nads 'PHARS of <Bufh PRI e FRRe o Mlabu AR bl 8

di scovery. si[ﬂﬁ)rié@%l?lﬁ{dni&%ﬁt@ﬂﬁb@veﬂﬂaﬁg&ﬁﬂdﬂnhﬁtﬂhéﬁoﬁbﬁ a broadcast of one
or nore discovery signals by the node, a transm ssion directed to the

i nfrastructure node 9@ﬁ acceSS|n9 the infrastructure node, sendin

signal's on a corfrol IdKanitked ofglain 95‘%“@6%“%?%% n@\}fgélgotﬁleﬁreﬂtamﬁ@lrbr
communi cat i, v, i ng
all or a po%?%sne %fl%gﬂéﬁ% the %ESESB‘% nfégf)mg{]?“\}‘ggg?th Slqagla?lrt] r%gg) lrﬂguct ure
node stopsrmdscaimm@thecmﬂdeUMﬂkhmdhm@dmenykif t he tlner expires before a
keep-alive signal is received as shown by bl ock 418. [0044] In the case

where the infra ruc ning for.di scover from peers
on benal f of a ndde. mieenaipbat il H BN ng i Rg D Breminbe
upon di scovgné filt fhe ?ﬁératu§'1§@a a1k £ stppertindf didol ey abrihe réaske ndBy, notify the
node if a peer of interest attenpts to connect t0 the infrastructure node.

The notification may take the formof a page or sone other signaling. In
response to the notification, an icon may appear on the display of the node
i ndi cating the presence of the peer, or a map may be presented to the

di spl ay showi ng the peer. The node may then establish a connectionwith the
peer, elther dlrectly, through the |nfrastructure node _or through one or
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frequency division nultiple access (OFDMA), or other suitable technol ogies
used to support an air interface in a wirel ess tel ecomruni cati ons system
[0047] Towoon®ere@dbattery power, the duration of the siPCeS2@s/0642ds 504
may be varied depending on the current ogerating node and/ or environnent.
By way of exanple, the duration of the 4Pl ent periods 504 may be increased
when the battery in the peer node is fully charged and decreased when the
battery is |ow 3As anghgéthExdMBlafin Jeh@irtley &rh @ikt rdeBi®ingl 4 efthmpgichQsts 504
may be increased when the transm ssion power i's high and decreased when the
t ransm ssi drenpthwermpts nagig.cofnPO4IBE ong og orase @mbutgwegmd)tnsth@fhsepwad tor thhe
duration o§m£he1§ilent peri ods 504 may be changed based on the peers within
radi o range. §§ R&? of exanple, the silent periods 504 may be relatively

| ong when the node is outside the radio range of any peers that it is

aut hori zed to casnuniThatmethbd Bf claimtID shepcaneedisdoverysiorehd r@pestt adde 394 nay
be decreased as the node nmpves into radio range with one or nore peer nodes
to facilit awengsteddy Nabendpgfari divgnvsrygageal 19y apethen peds hanie dteashsareoknow
where its r relative to it, and therefore, is primarily
applicablem%%&%h g%?%?ﬁ@%ﬁg% assi sted di scovery which will now be descri bed
in connection with FIG 5. [0049] FIG 6 is a conceptual diagram

il lustrating an3dxanplhe méthad péetaimopedcrom thd egportedinde kligdOeryufppdhe i ng
infrastructure assisted,.discovery. In this exanple, a node 602 registers
With a di SCUOREyOE PAETEES in TBb iR e ary B Yt Bo8 fiagBecagitndant on
the type of services required by the node 602. By way of exanple, a node
602 seeking a copnectlileNmétBod of @Rimi 34 ¥hSRSEHRI SurPoRUSr the AELesSs fopard
services such as gam ng, dating, shopping, etc., nmay access a specific
server confifgotedwdeds stoppRst I HepRAgISe 4@ pfineds expijneehaierei the kgep-alivg Hghad iser ver
may be use t iguration, the peer 602 may send a profile
whi ch incI3%§§QPE2§?§%@%§%§S§@%Vices it requires when registering with the
server 608. [0050] The registration procedure nmay be inplenented in various
ways. By way of 3éxanglhe, mtthed nefdelatib Z4rahessdndha kegghlsta aighaln corapissgea t o
the server 608, mh'cH.incIudes its location. Using the node's |ocation

cont ai ned &H”@ﬁ@“Pt@ Seevery signaldeun e remple '0dfver 608 may respond by
sending a list of peers in the vicinity of the node 602. The node 602 may
query the server37608 The MB@BH A Efirh | 3 whSredi tREkebp-a¥e kighalP86HSridRVE

t hroughout the network 600. In at |east one configuration of a wreless

peer - t 0- pediansratsyion Kircetpdto the gpprggtusal so be updat ed when one or nore peers
nove into or out of the vicinity of the node. [0051] Returning to FIG 5,

t he node may hawg relatiyel [ j ods N. it is not in radio
range with any §EErsf}h§ﬁﬁgﬁb4§Hgﬁngﬁﬂégg&%%ngo ﬁgggte with., Inthis
nmode, the node shoul d pisassagsystan doisavear i St ghehotombile Madikcbterhas a peer
inits vicinity that it has not yet discovered, or the infrastructure
assisted discovery is unre|iable or unavailaple. As the.node noves into
radio range wit Yone 5 %L%f alée#agzl 3 tvehﬁégmaggr%mt@na ?ilwea feediseayepy

decr easi ng pl gt ARt rpRit AT o BGRIhIS RQBEJIARANEE hodpPRdfusnode Lo
connect with, it may then increase the duration of the silent periods.
Alternatively, the node may be configured to increase the duration of the
silent periods dfly é[fhteemet%/@d df sleow ePsfurth¢r eeprisiignsantmgrrekewprative Isigrgbne

configurations,.the node cease brqadcasting.a di scovery signal al

Loget her . BUETIHE SRS el 1o o bR AT ISRy GBI Y€ gnal ~br oadcast s
separated by long silent periods to notify the peers that it has not noved
out of radio range. [ G®%Zhethbe of Riige40 Murtiive dduipaibingnsl@pidgheurdid enteages i ods
from di scovery signal to_ discovery signal may be fixed or variable. In the
latter cas@pﬂt%@fghq GRe 1%&&9%%11&%19 kpareline sl iodtis reraety neder t er once t he
peer node noves into radio range with the peer nodes. The silent periods
may be progressiggel y 1§Q00L§380,0R 80" 20 AQFhAATHH riﬁfg Arb&lcAineV §! ¥cohd
accordance with a linear, polynomal, or exponengla function,” or sone

ot her functdissnverf@@b8] FIG 7 is a state diagramillustrating an exanpl e of
a discovery procedure inplenmented by a node in a peer-to-peer wreless

networ k. Each state fin ifferent, periodicity .for broadcastin

i scovery o gna'e: - oosareired ehtaE s RinESh RENGhi oy SERFTE RS o 702
when no peeliskapalivBsighg. vicinity. In this state, the discovery signal is
sent out infrequently. The node may periodically send its |ocation to a
server via a registration nessage. A registration reply, or other nessage,
may be sent back to the node identifying any peers in the vicinity. If
there are no peers in the vicinity, then the node remains in the first
state 702. If, on the other hand, the server indentifies one or nore peers

o o o . . —~ A - b1



functional blocks can provide other functionality that is not described
herein. In thisexanple, the node 800 includes at |east two functional

bl ocks: aweizn@/wze9i nterface 802 and a processi ng syst emrC3W4$200800877 The
wireless interface 802 may be configured as a transceiver that provides
both a transnmitting and receiving funct£®n. The transnitting function

i ncl udes nodul ating a carrier wwth data. The receiving function includes
denpdul ating a carri et Reih@d W etlafRtA wikRiMEE keSS alivit §1haAC8odfidsciBy al so
provi de various other functions, such as RF front-end processing,

anal og/ di gittaasmissinp dirsétedhto the nimefe ande.f r equency esti mation, channel
estimation, turbo coding etc. In summary, the wireless interface 802 may be
configured to prQvid I sd c TRl ntati_on. e
node 800, 10058 S he ThradedB R fal P uaR: I SREHRS B *Bsfehit i on
wi t h ot her spmhi fror@Snbthet iklecnode 800, may be configured to inplenent all
functionality above the physical layer. Alternatively, the processing
system 804 may al so i_npl enen || . or _part of the physical layer. In the
nost gener al ! orfis, (I rﬁ?qgeiggplﬁgn%sw igghe r@%eﬁpﬂwwgtfar tseniche
transni tti ng Anslid QR LMY nb i ElisRAFoPS disBR Y LighA TRt Mohdr 368802 to
support co ni catlons. I n one aspect of a node 800, the processing system
804 may be configured to support discovery for a renote node. |In another
aspect of a nodd7800,Thehecthpd o€ skiimgits fisthenc@onrisiay lisenmgnfor ghe didcavsriuse a
renot e node.fO{fits gmn i scovery. [0059] The node 800 may function as an
access ter MENE] TORSRESLO SfW?F‘relay point, or any conbination thereof. A
node 800 that functions as an access term nal nmay include a user interface
806. The user i ngerf ahe @OBodwy dlfial ydefuaheh sfphpysindk BpdchstispealBtaovery

m cr ophone, . and/ or any other suitable interface that enables a user to
operate théigiékess ternminal. The user interface 806 is used to control the
data that is transmtted and received by the processing system 804 over a
wirel ess uplink 4?9”“%%'&&%@'0%%{?%@ ﬁﬂhéﬂq@od{ﬁrfsﬁfel%%eilvn%ea{ E@ﬁ&uﬁ&%ﬁod 0060]
A node 800 that functions as an access pol nt includes a reless interface
802 t hat i dropafhebbeoefnodeaiinticiting igat dmeyreswitd @dsleas apablerofefippurtieg dssovdomwnl | nk
connectionz ith access termnals and/or relay points, as well as nmintain
one or nor Oﬂ%FPH%H@Bﬁnections to support the backhaul. The uplink
connection may be wired or wireless. By way of exanple, the access point
may support a wispel eseyidthdtkoCQIRLTS fudthet Sondprisel BdyonRaifitatafpto dhdMchidte
uplink connection to another network (e.g., the Internet). [0061] The
processi ng N9Ys 10am GoBoreagitiatesislaed e dbc decavers dptanable, thaaicenptsr aodoto a
corbl nat | oy @ Blodi Byl LA or HA A IR RdMghem ey Pe

i mpl ement e Wt h “one “or o or e ﬁntegré{eg clrcuits ( . AR C may conprise a
general purposeprocessor, a digital signal processor (DSP), an application
specific integratled cimapatatfsABt @jreleas Ednehdnipatags acomgdrisenggat e array ( FPGA)
or other programmabl e | ogic device, discret ate or transistor |ogic,

di screte hardware coﬁﬁ@ﬁgﬁ¥§9m§FEE¥F1%ﬁmuﬁ%ﬁﬂ%héﬁﬁs, optical conponents,

mechani cal conponent $,.,8 f@RYpsRARE BRLIRA fhe{Eehotleriggned to performthe
d ;

functions described herein, and nay execute codes or instructions that
reside within the IC,_ outside of the IC, or both. A general purpose
processor may bé2a nildcoppastssdrclaibpudl whereie thel megnsafior vepportneg deemrcat

pur pose processor nay he .any, convent.i onal processor, controller,

P CF ocont  GPT RSPy B4 AR T D B R E B TeemRfhig Rl o0 be

i npl enented as a conbi nati on of conputing devices, e.g., a conbination of a
DSP and a m cropBocessher apparddhdiodl dldivh 60 WhedeOPrIRC efsovay Dl OdoniPaises

m croprocessors in conjunction with a DSP core, or any other such

conf i gur at iRfATMtEOepficatng thaidhe discovesy rigedlippringhipapestiop gt remofenadse or
nore machi ne-readabl e nedia to support software applications. Software
shal | be construgd br -' J: , ggﬂf : y
ot her eIectronigghedﬂgég%%?%ﬁ?qﬁﬂg?ﬁg?f?g%%%fe ’?g&gg%ggﬁﬂ§hre,d¥?$@ re,
m ddl ewar e composeasaonchas férdrsthnargefode docoyptry signaldnguageherorodet her wi se.

Machi ne-readabl e medi a may include storage integrated with a processor,

such as mght be_.the.case with ASI C, hi ne-r eadabl e dia.. SO
hol ude ot or age S8kt eri pgasoeas g2 MBRL TR T el R BT e s )
(RAM , a flrasteMEBYesFonSe &rc¥l g MBIBIKdoveRAWnal &oll Qad aiRhkidReatnn! y
Menory (PROM), an Erasable PRCNI(E%ROW, regi sters, a hard disk, a
renovabl e disk, a CO-ROM a DVD, or any other suitable storage device. In
addi ti on, nmachi ne-readable nedia may include a transm ssion line or a
carrier wave that encodes a data signal. Those skilled in the art wl|
recogni ze how best to inplenent the described functionality for the

o e - e - N o o o



functional equivalents to the elenents of the various aspects descri bed

t hroughout this disclosure that are known or |ater cone to be known to

t hose of wodbevarge2gki |1 in the art are expressly incorp@catisdodsesern by
reference and are intended to be enconpassed by the clainms. Mreover,
not hi ng di scl osed herein is intended to2be dedicated to the public

regardl ess of whether such disclosure is explicitly recited in the clains.
No clai m eligmRifotd SodeQak st dBHc RS sdifl@ndth@Mlogbons of 35 U.S. C. 8§
112, sixth paragraph, unless the element is expressly recited using the
phrase "nmeans for" or, in the case of a nethod claim the element is
recited using tRHé phridseppapag of gtaim SAHATthercampsisyEDIF SR APNBMENiCAfNG
apparatus f i e i i , riesi ng..: r j )

cont 1 qur ed 't SedsiElr RO ERTE GACS o BATP ot Shltdidk BLAGER kD KM
claim 1l whepeén the processing systemis further configured to support the
di scovery by broadcasting a discovery signal for the renbte node. 3. The

apparatus of claim2 wherein th i scovery signal conprises . information
i ndi cating that *the afihgéa%ﬁg}w@?@@gp 53&%@%%@8%}& Q5 FOGFHiREhte & SRS

node. 4. T%dé‘@&ﬁ%&t&%le%s Fdr%d&&n%@ggﬁhﬁniclaﬁorpfrgﬁl%é iré}ﬂotélfl%&@%ﬂlﬁr_isfiﬁ’glt her

configured to support the discover l'1stening for a discovery signa
f r om anot henc nothere Btriblies relpedtathedlisovelydbnthd revhete @bde.t he processi ng
systemis further configured to notifying the renote node in response to
receiving the digcov signal from said,another node.so that the renote
node can est abl i’3h a WSHREEESP HIERT 4 ARERAE RO, o8 B SRraEtE of
claim 1 whebipfsdshacdik F6ERSERIg FHSE 8Bt very SibhdlEFork QRdthEGURRI} HaQingOIMBRLE cat e
to the renote node that the processing systemis capable of supporting
di scovery o8¢ of He amgepterh@iEbutes. The apparatus of claim 1 wherein the
processing systemis further configured to receive a conmunication fromthe
renote node co i Si re - atkyi e ol for
the renote nodrer%B. [P%goa%g%%{fzug{%s&%? Sc{ g%hrgn{eﬁ\%?ellrng%ﬁdftohgu rg%‘%sés‘hlggag%byystem
i s further compfisgumedhst for supgraring tdsumbosicibe eligcobsryl instgoinsg td arkeap-dliscovery
signal from anpf her. node havjng at |east one of the one or nore attributes.
9. The appalBeliEontheichio Rodfher ei n t he processing systemis further
configured to continue to support the discovery for the renbte node in
response to a kegp- alinéepph@ialoff 1AM M eukiRIRbAPASIHE al@mer! REd ARARAIAMS Of
claim9 wherein the processing systemconprises a tirner, and wherein the
processingnyysﬁé@ﬁ$®p®®mghéﬁoﬁﬁﬁﬂﬁggm@@HggﬁsﬁQpnggﬁbngIMEﬁwM%@ﬁiﬁ%db%ry
for the renote node.if the tiqﬁr.eégires.bﬁigretﬁh keip-alixﬁ.signal IS
recei ved f POy EHE ARETROREHE. MY FHTFEPLRR DL NG FCRr i S Wh & SF AV the
keep- al | ve fngRlre@ofdaiodses a broadcast of a discovery signal fromthe
renote node. 12. The apparatus of claim9 wherein the keep-alive signal
conprises a transm ssion directed to the apparatus. 13. An apparatus for
wirel ess comuni®dat i dh§, 2npaiwpisi &f ﬁlgl.ma§9pw8%ré§lsﬂﬁgke§ysaﬂ1§?nswﬁpicglap@%?Stab use
a renote ”%‘ij&adté’g’to?'ha@@é{ sig&él-fpmﬁleargﬁ@{e%ﬂé of claim13 wherein the
processing systemis further “configured to use the renote node for
di scovery by enabling the renote node to broadcast a discovery signal for
t he apparatus. 13. THhecaopparatsust ohing|5®i whddinwther ledep-alive spanet esmpngpssa/ st em
is further confi d a keeg-alive signal to enable the renote node
r

dt
to continu@ﬁPﬁnﬁg§é§€8§3iﬁﬁ?eaP%%%v y signal. 16. The apparatus of claim

15 wherein the processing systemis further configured to sleep during at

| east a portioneaf the dgparatisffof HercREOERERIMGatEIS @MprEidpet sending the
keep-alive signal to the renote node. 17. The apparatus of claim 15 wherein
the processor systemmegns fpricharecEBafq yianie teddmpedhdcast a second di scovery
signal. 18. The appar f .claj 7 AT cond di scovery signa
conprises the keep-apg%g§gﬁéﬁ%ﬁih%%%K$%@&%§%gg%?§§%§f claim15 wherein the
keep-alive signal conprises a transm ssion directed to the renote node. 20.
The appar at us of64cl aiTie lappahaarsedfnclime 63r obassi mgasy &ireuririgs teurettoes node
configured to |l.isten faor a discovery signal fyrom another node, 21. The

appar at us SPMEMISFSPES PG (e b%%%ge&w é@?@@@ﬁ% ; ayarhelengbferithur ed
to use the, ¢ node for discovery by enabling the renote node to |isten
for a discovery signal from another node. 22. The apparatus of claim2 1
wherein the processing systemis further configured to listen for the

di scovery signal from said another node. 23. The apparatus of claim2 1
wherein the processing systemis further configured to broadcast a

di scovery signal. 24. The apparatus of claim 13 wherein the processing
systemis further configured to receive a communication fromthe renote
node indicating that the renote node is capable of supporting discovery for
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26. A nethod for wreless conmunications froman apparatus, conprising:
supporting discovery for a renote node. 27. The nethod of claim 26 wherein
t he di scowergo%aee2bhe renote node i s supported by broadeastise@sascarzcovery
signal for the renote node. 28. The nethod of claim 27 wherein the

di scovery signal conprises information BAdicating that the discovery signa
is being broadcast for the renote node. 29. The nethod of claim 26 wherein
the discovery f@ps. t haHaRpiguldFelais cAURRRE @ehpRNingl HEaRIH0sch@mga idicpcovery
signal from another node. 30. The nethod of C|alﬁ]§9 further conprising
notifyi ng tehee signaltte craddiethc iemets pods 0 camtinee i rpadyastilee disevepetignadi gnal
from said anot her node so that the renote node can establish a connection
to said anot her mode. I t f ' . fur [:Si -
comuni cati ng tg%thengkgpggﬁ%ggCpﬁgfgﬂﬁghgbggﬁgpﬁl’%Eﬁéggggpéhgﬁggnng
suppor ti ng adicagavmiorf 6 thé HeheliEnatsending theIRep-ilhiee siphdiaslthefre@b@in®d26 furt her
conprising receiving a communi cation fromthe renote node conprising one or
nore attributes related to the discovery for the rembte nqgde. 33. The
method of ¢l ai m%32 wHBEEPRUEHS i diBver %ﬁlﬁhar CPBiY BEPE BT caifigot t ed
by Iisteni@gxkgghgoq&?gg%gfy signal from another node having at |east one
of the one or nore attributes. 34. The nethod of claim 26 wherein the
support of the discovery for the renote node is continued in response to a
keep-alive signdB. frdict hppargnptel wbdw. 635whTreen nbe hegond dibcoivary34igalakr ei n
t he support of.th§ d'sco%ery.fo the renote node is stopped in response to
a timer exﬁwaﬁgm Bﬁ%?%“%ﬂ@sﬁggé-alive signal is received fromthe renote
node. 36. The nmethod of claim 34 wherein the keep-alive signal conprises a
broadcast of a d9scovikyapph@nal of ¢laim tdsewherdnt theniadp-alisd .sighak comphad of
claim 34 wherein the keep-alive signal conprises a transm ssion directed to
t he appar atig@smygon dirggiechtndthe 53meif pafeess conmuni cati ons, conprising: a
processi ng system configured to use a renote node for discovery. 39. The
met ho.d of clai m788 whgy ecfp?attaﬂl% Jr&ht 51664199_%1& Lofh ﬁgn% Qheadll FHONE Mné’Yor a
enabling the renote node to broadcast a discovery srfgnal for the apparatus.
40. The netdsodvaf sginali fner8 @ndthert dvele. conpri si ng sendi ng a keep-alive signa
to enable the renpote node to continue to broadcast the discovery signal.

41. The nethod aof claim40 further .conprising, sl eepi dur i at least a
sor tion of the time (Feqgpugtihar dritie ReSERant vEo8 fRarte Ry rhoe Rt

node. 42. TbpABsh@damf foe lcahbirOtht UehbRS n6RMRY lisikh gorbi QRLERASY I sichaf fingt ond
di scovery signal. 43. The nmethod of claim 42 wherein the second di scovery

si gnal conph¢tbesnadse keep-alive signal.44. The nethod of claim40 wherein
t he keep-alive signal conprises a transm ssion directed to the renote node.

45. The net hod cl ai t r Sh .Steni i i S y

si gnal fron1ano? er ﬁg’éi%%%akfﬂg&ﬁgﬁﬁgdhg%ggfé#ﬁﬁﬁﬁé%%@%gﬁﬁépﬁgj@ﬁﬁg e
node i s uselikchosry digaelofvean gaidyanethabhddeg t he renote node to listen for a

di scovery signal from another node. 47. The method of claim46 further
conprising listening_for the discover ignal from said apother node. 48.
The method of cl/di m A6SruPERE T L) FisTsr SumBauRs Mrans trduevisry g gnai
49. The metdRdva@y sihal m 38 further conprising receiving a communication
fromthe renote node indicating that the renote node is capabl e of
supporting discovery for the apparatus. 50. The nethod of claim 38 further
conpri si ng conmifti catlihgganperatuseot elan ed3n Hethes rromprisiagr @caist forpgedsinged at ed
to the discqvery.t | he renpte .n .t 0,.dl scover anather no havi ng
2t | east oggglehigiBof 1By i BFad G TRR RER S YA RECKTIF IR sPEF: B ess
communi cat isgpsortiG@diREdvehn®r thieppsrafldr connecting to a renote node; and
means for supporting discovery for the renote node. 52. The apparatus of

claim5 1 wherein the_nmeans for supporting di scovery conq;ises means for
broadcasting a Jﬁsco&%@ijW§WéPfF§Wﬂﬁﬁ POt BB MEANS 1R COIRMAICAERE of
cl aim52 J i ver i i i t Al i t hat
The. di Scove s e R e e B e L BT b SR A
appar at us abdeteadisaoserlanstier @epde hdvengraderst 6ror ofshppor o1 moredittsiboteer y conpri ses
means for listening for a discovery signal from another node. 55. The
appar at us of clg%n154 further.%qurisin means for notifying the renote
node in response to ﬁgb%F?ﬁﬁﬁnfh RS very signal from said anot her node
so thatthe renote nodewkdbssintcahicé Sonfaz @@ REGIHPOA af BackB BARICABH fHOsle. S6.
The apparatus of claim5 1 further conprising neans for comunicating to
the renote node that the apparatus is capable of supporting discovery for
the renote node. 57. The apparatus of claim5 1 wherein the nmeans for
connecting to a renote node conprises neans for receiving a conmuni cation
fromthe renote node conprising one or nore attributes related to the
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59. The apparatus of claim5 1 wherein the neans for supporting di scovery
conpri ses neans for continuing to support the discovery in response to a
keep- al i weo=n@ake2br om t he renote node. 60. The appar at RETAS2@8A642759
further conprising a tinmer, and wherein the neans for supporting di scovery
is configured to stop supporting the di33overy for the renpte node in
response to the tinmer expiring before the keep-alive signal is received
fromthe repukeidQdRl; 84 The apparatus of claim59 wherein the keep-alive
signal conprises a broadcast of a discovery signal fromthe renote node.

62. The apparatus of acPmrensBg syeneiconfigieck éepuppdry hes ivgighess datapades dbe a
transm ssi o, A5 SELE el Boib DR ARPES AR B3u0 40k ARRALAI S 1O M TSl 55
comuni cat PO, é%ﬁﬁrls %gglhegng é?‘coﬂﬁ%@%|d§ o q Pemst & Hode T Hhd
means for using the renote node for discovery. 64. The apparatus of claim
63 wherei n neang7f or Aisidegssttbignihgdnedreprixdgle conpri ses neans for enabling the
renote node to broadcast a discovery signal for the apparatus.65. The

appar at us of cl ai m 64 MRGPHBE SYsbp FPEed i ane 2 ascesehInt{gr diskaspalnd e
signal to enable the.,r ' : st the discovery
signal. 66. The appa€é§§§5§¥ﬂg?gﬁﬁﬁggP?%?gﬂg?&%%ﬁ%gﬁ%%ﬁg means for sl eeping
during at least a portion of the tine if not sending the keep-alive signal
to the renote node. 67. The apparatus of claim65 further conprising neans
for broadcastindSa seEeMBPHPSRIgEAYPOARHLPT copmnuNREIoRpRARHSRE of cl ai m 67
wherein the second di scovery signal g? ri ses .t.he keep-alive signal. 69.
The apparatus of cl aitnfBSIFEFERMC He 1&39%1’1?1%}@% éPﬁﬂ’ngo%ﬁWu?gg’ y a
transm ssi on dinect%% t the]£§nnte npde. 70f The apparatus of claim64
further colPPi8iMg™™ éf[hg) FBPOT PRt BRNY AP ME “dI°S€overy signal from anot her
node. 71. The apparatus of claim63 wherein the neans for using the renote
node conprises neans for enabling the renote node to listen for a discovery
signal from anot/@er nodempute-propenapipdiatioiscodimahiaation/ cdmpriviidgrer conpri si ng
means |listening for the discovery signal from said another node. 73. The
appar atus of cl ai m 7 almfachitéresadelonpmiediimg corepnsng onsthicoauc as¢cutadleaby a

di scovery signal. 74. The apparatus of claim 63 further conprising neans
for recei vipnepessiepsisiem watse encmhpiemorpéorrdsspoverynode i ndi cating that the
renote node is capable of supporting discovery for the apparatus. 75. The
apparatus of claim63 further conprising neans for conmunicating to the
renote node one or nore attributes related to the discovery to enable the
renote node to di scover another node having at |east one of the one or nore
attributes. 76. An access point, conprising: a wireless interface
configured to support a backhaul connection for anaccess term nal; and a
processi ng system configured to support the wireless interface, the
processi ng system being further configured to support discovery for the
access termnal. 77. An access termnal, conprising: a processing system
configured to use an access point for discovery; and a user interface
supported by the processing system 78. A conputer-program product for
comuni cati on, conprising: a machi ne-readabl e medi um conpri si ng

i nstructions executable by a processing systemto support discovery for a
renmote node. 79. A conputer-program product for communication, conprising:
a machi ne-readabl e nmedi um conprising instructions executable by a
processi ng systemto use a renote node for discovery.



