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TRANSFERRI N RECEPTOR ANTI BODI ES TECHNI CAL FI ELD [ 0001]
This invention is in the fields of biology and
w0 novenz2Ber apy. More specifically, it concer nspa1re52005/020257
di sease and cancer-associ ated antigen transferrin
receptor, and pol yclonal ahd nonocl onal antibodi es and
ot her pol ypeptides that bind to transferrin receptor.
EFFITHEN T PAGING IN iy WHRERESY COMMUNIOATIONS ¥ STRM or
treatnment of a variety of human di seases and cancers
...,associated with transferrin receptor using
Field €8N npdul at ors and peptides that bind to
transferrin receptor, including anti-transferrin
receptor antibodi es. BACKGROUND OF THE | NVENTI ON
[ 0@ resent iawtition gelates geteealty toribarfield ©f paging ih agmesss cs,

odi es. have, been s to.be us ful as therapeutjc _. .
comicaRO: SRNER B SoRcIRtAT R PRy S8 BIEthoRR apd GPigatns foF efficient
two-stgtipRgdkes for therapeutic purposes has been used in

recent years to treat cancer. Passive |nnunotherapy
i nvol ves the use of nonocl onal anti bodies in cancer
Backgg%g%hents See for exanple, Cancer: Principles and
ce of Oncology, 6th Edition (2001) Chapt. 20 pp.
495-508. These anti bodi es can have i nherent

therapeutlc bi ol ogi.cal activity both by direct
i ARSI C%‘F’“t“ﬁt?é?‘% QSFCI@r‘WWO@P of ﬂF‘PR Yafe apd @agjpg are important
[ | I i pg
o o ShSSUOIE ¥ e R0 Bf BhroeGh de ik A R wirless
termifpes, anl aibattst owedr efﬁomat ard amhrdompmmcet ¢ffinient mlanmefid thélesrs terminals
or. cEenDt?ﬁ%Qg%utic ﬁ&ents Ri t uxi mab and Trast uzumab,
may BeJRpsraey us MeRHe 41988n- Hodgki n' s | ynphoma and
breast cancer, respectively, are two exanples of such
therapeutics. Alternatively, antibodies can be used to
medkespatatd pr@dgde@@mlw@m tmtnméwethtaheo@mﬂ dpethyion ¢o mimkezk battery

pOWCBCODgUIE’lg ?rreult]ttl a ogvnd ! ?%t haa%trfg?he N ho %HFP&BTD%CCCIVC

01rcu1&§’10madadﬁioﬂ inSsoade s@%‘t@ﬂi@' ﬁwﬁéle@ﬂeﬂﬂﬁﬁl‘lﬂ ik Aedp 86l ¥s not allocated any
conj u?ate used for the treatment of | eukem a.
1

dedicajp 8¢ ligk ¢sonice iapd eheeeforerrdprasinyamnbenolcusatseian deisimulgangously
i

suppogtgg ﬁl)@?ﬁsgilﬁ%tse ée&%ﬁé}s{}{) Ffir t(!’:lg t“?%ns§ 'te%mﬂﬁ‘fj PE&% @iHic t?i@t\{%{yh the wireless
termifiad chrosantn thaslesp stapphucamnsanmgwbboatresli scl ose, inter

alia, sonme nol ecular weights of target proteins: U S.

Pat ent hb 6, 054,561 (200 kD c-erbB-2 (Her2), and

OtphgHh o WV AIH & wi1e30Rrithal Portdd@liydRin e

Par e TR el % (50 KD and 2} BerRlchcally #Rin bhoteep state and
Operapng)thewn)elesw’ctnpmaé tofeceint ahdpioesssipagiok Inmssages {if trahsnitted) in a

or .appr.ov reat ment, of s de: :
cownfi k) B Rl GO S SR ot 4B Bt i Bese station
usuallfy&bivg Mhen 4 BRelkdd tetmiin SANDUId AVHKE uP UTRUR, ITithdbds@station intends to
gl obul es (HMFAE ) (antigen >200 kD, HNMWUCIH)
contagtepr pageeihc MalasgeR@Inal 3l hase atgton g a@md awngé@eémg@nr) a downlink

pan OTHE R 0 AR 5 1S B o

channtl. afsthe avimbeas (elrlamaﬁddsaoﬁpfe@él)/e aihinebsais farsen th@I]UPe}ithannel the
breast cancer, cg#uxinab EG- receptor), which
wireleShEpinal € 50 bk e o8P R, ICBRFHiSet thg S kminal should carry
t efakia Bifidt 6 B pading e
o D e R e e P P D 8 A ¥ RlesP ebinal may jus
receivg khlmmessegf@randlgorbgck wvthe yleep steter Altamati yranchewselesherminal may

ng t hese t eutics
scces e Btk Prigh 3o Eindep By han i nEe I R Sy el of

expression or in access of or activity of the antibody
at these sites. [0004] Another type of inmunotherapy
is active immunot herapy, or vaccination, wth an
antigen present on a specific cancer(s) or a DNA
construct that directs the expression of the antigen,
mhlch then evokes the |nnune response |n the
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purification of such an antigen would be useful for
meki ng anti bodies (e.g., diagnostic or therapeutic)
wao 20g@2328yy t he anti gen. An anti body bi ndi ng toPa1BS2005/020257
"pan-cancer" antigen could be able to target a variety
of cancers found in differ@nt tissues in contrast to
an anti body agai nst an antigen associated with only
one specific type of cancer. The antigen would al so be
useful for drug discovery (e.g., small nolecules) and _
f drheftigne inearval avwren &V p Sudcreveor akeain RAiRAS isesgllpdip paging cycle. Ttis
. , : : : j .
curin YR NG A SIS Bhb @B wifel? Rmbla? ReELibind processing related
to receivirgyd a pagbrtansfeir¢less teradeglicon spdratelin paleep stagubsordeh®imaximize the
di stribution and possible clinical relevance, J . Cjin .
benefpé)(sf i s %z steg%g(_nswg PR8i98 g)/stelaﬁ aer]graégyslfsg a .%rﬁe rygllug fci)rr#w paging cycle.
For efézﬁﬁ}!t)leﬂﬁ%l Vol @3tk ANe 8NIS 99! ik Viddical pdihPORHIER dbbat 1 @ Nékconds. In
to the transférrin receptor have previously been shown _
data syetetys, tbe Phging cpule cambestenddrgen Forexapgéd, sn 13V PO, the typical paging
evle U SPGBy BT ARSI b S cnero
recei VEAO DL PTREhaARE]] 1he thifdest Bdtndidl ukuag metdsnBica ¢ blt @it@itt physical layer
invitro and in vivo: evidencefor synergistic o
operagiagy, SR asrsanehrpriging theeed verowigh de drwglinkysignal and training the channel
: ] i : .
estim g e e o S L 1 o N A OB R FERA0K vl
occupignoelavivaly lang iilno ¢hyriadiehd tygicaH ypodritiiosishoroinfmgaipeal messages as well
. affect gr mﬁh-of?punan unor cells, Nature, 294,
as lde_w_fusatm(l_@%@m?n- PRI i3 PAREE AR REAFATT BSR4 Hledl§-95 system
may 6daithPB6 BAIL OB dsPHEOHE R RLPIhe viiRAAkerMiMEal WaRBSES T deerally
Yy
receptor has been studied as a cancer target since the
consub$BQmite simoegntdbetery poiMenth emplete ril thecrenyirgsiaepetations with the device

anti.bodi eg and. transferrin- in conjugates (se .
operdg o8 o, B9 P ISHCoEc, Of B RO TAPNEr PN “Ch aF g marigh 2 pege
may Bd@c& h@IMhiamdpaakihgHdtBodlia X ILsited ForapEbighing end-to-end set-up for
anti-transferrin receptor imunotoxin: In vitro and in
convetippalognusKkcatipng sarviaes sugh as ygice ghannde mhichananhase agelatively long
Tar get r | i [ he t [ . -
cura R85 BF o R 18 Rk Bled € bARED S et goging periods.
Revi ews 54, 561-587 (2002); Trowbridge & Collin et

al., Structure-function anal ysis of thﬁ huran _
t rEEQYFVEF 19 laree Pagipe gycle Byhigh cansgrves RpYVE EeHttpin a large paging latency,
i L hedi LeiRls. SIS bustM-faniStrd i

whiclfRI0¢ iig)e BFLARRE LR ighe 3G 98¢ 193’i’)S o ncludi ng ac e
servigehasy requite mverpbmull pagingdaténcy heg nuydlesevdlhundena istawad, to give a user

42/ 6 (Broaks et al.,.Phase la trial of . nurine L
a senmﬁ?ﬁé@m@m?? et PRy PP RSB RLEHE  ggimize the cal
set-uft@ime, thEdbdiredAERAE cFEIE ray bkZB8utlKRINIR88ohds, RHIEIER WA shorter

of the transferrin receptor is correlated with cell
than ywhas|ménarlaoivorpaging systemagn peerts Ngteabatdbe withtknpwn paging systems

account s. f > high [ : [
such SRR Biot % SAGPBR ARG iRt At P ek Aty Rle he
paging@R§tie rirelicall AtdinBg soéh M fguEEmentSThiess hdcandear thellf@d)amount of

I't is generally accepted that transferrin receptar
batteryrROMSS BPEYMPHAR KAUiredn cash Siakeup RETiOh e KBaR PAgNE Rystems due,
in paH,ptg"i’ilﬁseclﬁBnél e O h ¥ Corb &8s CHl duck s ilfggﬂlaﬂgﬁéfnﬁ%tybl@r\‘were used, the

and cancer: a Vview beginning wth studies of
amounpofopdveen abnsanteid bind t@the dggiers tw akbaiptoparasibes wpuld result in a user

. receptor, Hstol, K H stopathol 12 291-296 1997) ). .

havingifh SSeaaige §ie %arﬁeévbéaewem SEEAGY -t HUCH ﬁt“élpéaegf%n)“befef_m’ there is
a neell A& dn' ARSERPakihg sOKERIRA: cHh Hrlel the Towe PagiBE thtdnc @ REfurerefits of these

or by altering ghe dynam cs of transterrin receptor

cycling and cell surface presentation. The effect of

bl ocking iron uptake in tunor cells manifests

initially as a cell cycle arrest, primarily in S-phase

foll owed by an accunul ati on of 3 phase cells (Wite,

1990). The ultimate endpoint of iron wthdrawal

o s a T L N a o, . Y



10

15

20

25

30

ant agoni sts, nodul ators and anti bodi es provi ded
herein. SUVMARY OF THE | NVENTI ON [ 0013] The i nvention
w@emwsizkess f or transferrin receptor antagoni st SPCT/US2005/020257
nodul at ors, and nonocl onal anti bodies that bind to
transferrin receptor, which is expressed on a variety
of human cancers. I n one aspect, the invention is a
new e‘n@d?fglhg séfvicgpnhelonithbe kighlyltesiretde ifhaw phging ldtency could be achieved
transterrin receptor. [0014 In anot her aspect, the
withouh g gHEIEEHLY; lgcrga%gq@e oxevall Dateny MGG eonSPmPHAR Y eps Gampared to
r that is produced by the host cell I|ine
exmnéﬁﬁ%ﬁ&%ﬁlSCB.lAﬂ deposited on 8 June 2004 at the
Aneri can Type Culture Col | ection mﬁth a Patent Deposit

s P Ao e SR bl o e P RGBS SH ZReme are needed

whlclﬁﬁ‘lt:felﬁ%jdﬁe BBgihg bIRNGCGOF tHR WiRGER BN RRGIbNEsyMelllin order to meet the
di seased and/or cancerous cells conprising the steps

low peging aagnqymmemmgs of neysmarginearviges, isugtnas mmrbﬁ@gdh and/or to reduce

the ra?ey#pbﬁgt%&t glgvne BS)IYS\%PI} Pa{l tvvre%t}e X18 1rlpg tse S Crgfalﬂmw P oé %% mngl dQ glat reduce

battery)jkvee @sRumpEdn ﬁﬂMrHlléw"t@nﬁﬂﬁSls fﬂadi)lﬁtlatécﬂﬁpoﬂﬁm(lés) fok @epeat pages of
produce nonocl onal antibodies; and (e) screening the
failedeppgingdcmpts; andded lumt syviety) MiEdENGEAuCHD aREES Wsnelmeveid be
?ﬂgﬂ I .
beneﬁd:?al df’efg%%s %gp égl:fc]s %egfﬁg) %tg g)zmgéﬁ tllﬁlere ré}ﬁér}tf ls)f %ES??:@Hgmg services
could dlsvese, beaefidialhduded imexistdg comvergtiomhl Rrslrlomestysﬂeewcgiplioatidnm to increase
a different fashion. [0016] In an ther ect, the
overall gfligiencymnd conserys rﬁquﬂs ag ﬂ%q.da]%qt § %mte applications which require
AW michénsisrgi n receptor anti body conprising
Oruscu tSrlﬁﬁﬁéﬁﬁ%st cell encoding such anti body or
progeny thereof under conditions that allow production

Brief t he .ant} Qo and purifying the anti-transferrin
re L 51 0017] 1n another aspect, the

i nvention provides nmet hods of generating any of the
anti bodi es (or polypeptldes) descri bed herein by
exXpguss 4 iiHgstiates apexppplanpwirgasidostninieaionp sysim giaf gy use the
ant i bo separately expressed as a
paging; nﬁe\? G%Ofélhe prgsen eaS‘k‘_\}?"c ain, or both a light and a
heavy chain are expressed fron1one vector) in a
suitable cell, generally foll owed recovering, and/ o L
i Jogue ﬂﬁ@u&m%es@mewaaly%l?a%é@&}%ﬁﬂ?la@gmsg 1) gfcardaage with the
pmmehﬂg%ﬁl Ln anot her aspect, the invention is an
|-transferr|n receptor antibody or a pol ypeptide
(mhlch may or nay not be an antlbody) t hat
etitjvely inhibit referenti.al
B 2l an S QebBrbi et Bl BrRlPRged i ffordance with the
mvmﬁ@geptor. I n soneenbodi nents, the invention is an
anti body or a pol ypeptide (mhich may or nmay not be an
anti body) that binds preferentially to the same

BByl o ERla it PRI Bk RalEnfaflly ip gocordance

with &8 pidsamshedntion. r ecept or nndulator (which may or may
not be a pol ypeptide) that conpetitively inhibits

preferential binding of an antitransferrin receptor
a I
e ks AR B e B R e P g FlTsrating
infor@atiquoeomde yedah abdéandkmcp metheheptesealt invehgort.he same or
different epitope(s) on transferrin receptor as other
anti-transferrin receptor antibodies. [0020] In yet
anot her aspect, the invention is a composition
conprising transferrin receptor bound by an anti body
specific for an epitope of transferrin receptor. In
one enbodi nent, the antibody is anti-transferrin
receptor. In ot her enbodi ments, two or nore
anti-transferrin receptor antibodies are adm ni stered,
mnth such antlbodles napplng to tmo or nore di fferent

o Y a e Y T L
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anot her aspect, the invention provides pol ynucl eotides
encodi ng any of the antibodies (including antibody
wo cmgnenss) as wel | as any ot her pol ypepti des BleBUS10b&aR0257
herein. [0025] In another aspect, the invention is a
phar maceuti cal conpositiond4conprising any of the
polypeptides (i ncluding any of the anti bodies
1k BeHudn@regidovnlifik ped-yragepiid fgsalidgss ah besnpleryaintbodiment
suc as pharnmaceuti cal conp03|t|ons conprising an
usingfnaging SAYISER _EGPIEAEE P the RieSHB dVertitked to a
chenot herapeutic agent, an anti body conprising a
fragnent of an anti-transferrin receptor antibody, a
h@EHigure Zdusanateis dodwlink t\ao-ntrage pagimgsi gmtlin-gtin ansherexemplary
receptor antibod a.chinmeric an ri sing
embog i BE BaGEOREN IR 1% SeroT 0 DA (B TLOTHEoD! o
non-human anti-transferrin receptor antibody and
constant regions derived fromconstant regions of a
hUigure éntlustmw,% dowmhak Mm@ﬁagamglmgmgnahnghn en@herrexgmplary
emboﬁ ?{Er L gﬁ 24 I pShurTCaC anc %]eSfrggenlt mvrerelt(l: el’Pt or
oEyE “dF é‘ﬁyg st SREANS MRS rrnr ecep(f
ant i body descri bed herein Ilnked to a chenntherapeutic
agent (such as a radioactive noiety), and a_ _.
pHagwaddlestiatas the daipkdprestage prping fignafinmobiigris Sne
ackn@BEEment DK WERHE gggglrnﬁgg Qe:,r@gog;ysﬁ@g BoGREP Vi i in
mmmﬂmaﬁsﬁEfMBpnmaﬁepkmnopresent on a di seased or
cancerous cell. In preferred enbodi nents, the cancer
ceII is selected fromthe group consisting of ovarian,
glre RO PBisRhRs aRRRGhFIBLY Stvoff RbRBoh RO ndRRRon GBIGRY that may be
I'n sone enbodinents, the cancer cell is
used fcsdiratpagmg [signglsie a@mﬂmmwnhghe prhgent mryerttorcel | is in a
bi ol ogi cal sanple. CGenerally, the biological sanple is
froman individual, such as a human. [0027] In another
agneat 11 iM&traky @ﬁ‘éthélrbxbﬁl phuryBéM166hepdnt dhRUNGSh RBeheme (using on/off
di sease in an individual by detectln% transferrin
keyingeand prtbpganal phase sodplarprrbat mel Be ehgdfor fysk paging \ignals in accordance
with %s%%s%gn%%uglsorders associated with inflammatory or
G5 ne responses in individuals. In other aspects
of the invention, nethods are provided for nodul ating
i nflammatory or autoi nmune responses_ in jindividual

Diesdd lléw&ra@éﬁaremrawérwrégtbpfép Perating 3 base siatian prehaenerating
t. i r be subject to
pagﬁ%@ nq#éﬁfagggﬁggyﬁgt@%ﬁ%ﬁ%&?ﬁgﬂg&gnd nmet hods of the
i nvention |nclude by way of illustration and not of

bR P suites op BrgnB orRtug pLORR T ibless terminal o receive and

procés@{ﬂ%’i‘ﬂ@ﬁ bf1YinPR Skt SARP thelphbmdhhtighcer at i ve
co I's and Crohn's di sease, nyasthenia gravis, |upus,
rheumatoid arthritis, asthma, acute juvenile onset

[Mr-Tal : a, atherosclerosis,
_Sw,i@% ?6??@@5&% opic dernatitis, psoriasis,

myocardi al ischenmia and acute Ieukocyte nmedi at ed Iung
injury. The antibodies of this invention find
e s megntion 1&émqﬁ?%tprpégﬁnsﬁnft%oqsﬁafi@?a%‘]‘% The Mettgds and
appar.%tua. tﬂpg,g% 1fn%nt lﬁ‘ijan %@ 'ﬂgédt tb?&ﬁrc %)te%ﬁrlall eoé hﬁBblle device,
i ndi cations or therapeutic use of anti bodl es ‘and
powed thresunipkion aqairtmenta gssotistedfwitthpaginmgs esntémopareditl kigevn paging
adm ni stration to individuals at risk of organ or
techniueg+ rejection. Over recent years there has been a
consi derabl e i nprovenent in the efficiency of surgica
techni ques for transplanting tissues and organs such
as skin, kidney, liver, heart, lung, pancreas and bone
marr ow. Perhaps the principal outstanding problemis
the lack of satisfactory agents for inducing
i mmunot ol erance in the recipient to the transpl anted
aIIograft ~or organ. Vhen aIIogenelc ceIIs ~or organs

T 1 1. .
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cancer, stomach cancer, synovial sarcoma, testicular
cancer, thym c carcinoma, thynoma, thyroid netastatic
w@2m6@25234and ut eri ne cancers (carci noma of thePCEUYI085/020257

endonetrial carcinoma, and | eionmyoma). [0031] In

anot her aspect, the inventfon is a nmethod for aiding

di agnosi s of cancer (such as but not limted to

oMalktcvidance Mgth the pebait énvepadis pagdsi age sandlising nltifle sigahls. A first

cancer) in an individual conprising determning the
pagmeﬂﬂné%@ jughel toringiraip Sthsther A PrgiBg aieé%ag? i being Ensgiited. e-g.. toa
partlc%ﬁf?mneelésg Ra'iqn%rﬂ? of Qg OYIP(({)EEI %relés@te?ﬂﬂﬁlse RRad (e Mrst agil?ng signal

expression o tran rin receptor 1s determ ned dsen
mdlC:&EB that 4 pdgissbssage 13 bemge;ﬂnsmlt&dt atbexdy ond addstoomal pagmg signal, e.g., a

Is detecting the |evel

odi ment t he et hod
second 4B ariTEh 1t BUSPIGH. dRprBLERbh e GHpibIedte et s transmitied
fouo\bﬁlgrﬂ%ﬁlrsfpdglﬁgeﬁgmcar oI &l £2&Adihd it RBnCHRA §iddt pARiYig signal.
contribute to efevated levels of transferrin receptor
or a portion thereof, being detectable in body fluids

( Slagaiﬁovxi ?]‘(’JV&% essS %}‘Iillﬁléll:% G%E) é’l%%ﬂﬁ 1?” glagneﬁgenltnrgorr Ieltrm%c]aa)to the wireless

termlﬁﬂtdﬂ esla @évitd ®ahinOeream GeWhidl a%dmcﬁlaﬁ Weldﬁgte@ﬂﬁmal belongs, without
ef fective anount of an antibo hat binds to

havingte pefferm ¢h@nﬁ@@érpmémors@neﬁat&nénp vegoysegrRadimgersitthe Brst paging signal
0
s rafiIGE] i £ b Bf o BT oAU T RN Sl hafl RO itormation
for dezptiingi ffhata:,ontl pegingnessage s wemaly anesnsiebé otingl a fdiffmrerdthgpe of
roup but not limted to adrenal gl and
modyffiog Ean tE\F éog%“d’g i toGrcér & mo&‘P@‘SBT‘ H}e‘*&%‘f‘?}“ﬁ'&flf"*s channel
estlmﬁﬁérpfﬂ%naﬁéﬁ [PHY UbmolARSSprobdsgdder cancer (squanous
carcinoma and transitional cell carcinom), bone
cancer (adamanti noma, aneurysmal bone cysts,

hgg’%g gmﬁ@‘? ggﬁpg?ﬁ"g%ogtg{aggllgmwgls%@pgﬁggdigﬁggﬁmn cognerent type of
modtﬂzﬁfo‘ﬂtsh&l ROt offf Wbl Rt of SdriHogahal GG Rition CAMARGIFESAY £ @diulation. In

chordoma, chronophobe renal cell carcinom, clear cel
such embedimenis, the etcond pagins signelds Bressnitied esing ephereny modalstion.

Examg)?c{l: ot Qolﬁér@r{t %li'(?dumng) '19&%&eoi%ﬁratlﬂs §H?s%lsﬁff{ ke(‘}qég'%dl quraﬁxléﬂﬂe

amplﬁuderrﬁéck&zit&malN diiywhbtknchﬂﬁdlﬁﬁﬁafecmql;esfdohfoo mn&s icBannel information
fecta ossium. fibrous dysplasia of the bo

for df‘g‘»aflnns|0£&Wé90%@e%ﬁlg@alaué€°%@ﬁg r BON-gRACKER medfated signals can
usualfara%g&e]:? e?t‘lscg.ﬁl(gkﬁ;i anl [ diR the HMERS §bta1%%9/o?ﬁge Eheclﬁhel

et ce s, Kaposi's sarcons,
informaniarein t(méwbdmglpa&tess”ni;okp&mt Inicmlugatme tezhnigeed use channel information

ror e iEQY T st 68 ar i ATRATERs BOHRCBL ARG e Mighey gpding rats

than ﬁ@ﬂ&&l@r&hﬁﬁa&m@&)@@bmeshw@m@ flolitilaBén GRAY ¢éJUAER) device to spend
| ynphomas, |ung cancer, nedul | obl astoma, el anoma,

time pAgHITg 26eurste ohannel pitisnasesandfargther ebannakinformatipr bgfioee the device
o neur obl ast oma,
an“ﬂéﬁrdgaa%%%?ﬁ§ﬂ¥aﬁﬁﬁ%g&ﬁ@§¥Qgﬁaggncer pancreatic
cancers, papillary thyroid carcinomas, parathyroid
tunors, pediatric cancers, peripheral nerve sheath

t drspme, tb!ﬁﬂ@d%ﬂ‘i?%ﬁ%‘dﬂ‘cﬁ@o%l’?w {th 75t Pagn&ssigp aludes fewer
r I
nfor s e o B E B FHin gy TR (AR MBing' TRl may be transmited a
predetdrmicbdi €l gt, pcrmdic tima$ cdodhesar koven rebgioosinp$q a partinular wireless

.cancer, ue.s us, cel
it g N IesS LTl 3 Q0 CAHET: PSR o, D idetermined te,
a moﬁltev&hqe&weoana%@odetM@pmmgt S0l O thReti RS badih € sigAd) GRdicates that a

and uterine cancers (carcinoma of the cerviXx,

endonetrial carcinoma, and | eiomyoma). In certain

preferred enbodi nents, the cancerous cells are

selected fromthe group of solid tunors including but

not limted to breast cancer, colon cancer, prostate

cancer, Iung cancer, sarcona, renal netastatlc cancer,

.. a - - o - -
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[0038] Agents can be tested for their ability to

bl ock, reduce, enhance or otherw se nodul ate the
wasmwoeanrass on of transferrin receptor with a bipci/mg005/020257

partner, such as an anti-transferrin receptor

anti body. Specifically, anbtagent can be tested for the

ability to nodul ate such an interaction by incubating

paging rﬂ@@igedﬁs sedmdrsinivg:d; bg., v asghbad paging sigagltorlusing multiple additional
Interaction site (ty |caII inits native confornﬁtlon

pagingsignalsethie gpabilg sleyige mam% "Wﬂij 20 erRgratgp Efﬁ ngeessaryichgnnel
t he2d lifghddsn

norPREATSE R B b ko DL o AL A4 R Lol or
portidn ofch pagingantssege.t o the transferrin recept or pepti de.

[ 0039] Agonists, antagonists, and ot her nodul ators of

transferrin receptor function are expressly included

With R cas hee TR il 1dgfghgﬁ1alsrm&ie£tb %nsrﬁl@ﬁsﬁ of\) ?ﬁg&b%x least one

ant agoni sts and nD ul"ators are pol ypeptides
dev1ccmgrcsle of maredsiss romenads, thersecendtnagng segnabinglugehsuficient information,
alonefcir évg}?grlﬁ 'l:‘lg?ag(ir;lgr ratlln r ﬁerﬁgrmatlo S gl}erﬁ) S{C{ia mog(ns? I‘loali tg?i t%rmme

varian
wh1clpﬁﬁhb1ﬂ@mvﬁa%ssct8rrﬁﬁlalﬁﬁ Qllib Solpto wiitksie fagopgsig sﬁgnal corresponds the
antagonistic, and transferrin receptor nodul ator
transgisipd PABAE RgsEAZS i terdad fo5. IR HRIAS B OQV@MS;E%SGF%%?&%S@&I
mclu?&ﬁt 'tllq{rlglﬂo}(tl&ow \!\/ﬁﬁeﬁttemgﬁtld&ﬂﬁleﬁmeHQO ?cfé'nﬂr)r the '\Qfé?ess terminal
I's 'not comonly found in nature or at [‘east one
with asdcthe, ¢cedlomtsgstem ifloeslacic trepactivdiar seopnt @aginy sigayll iatrensmitted.
The agoni sts, antagoni sts, and ot her nodul at ors of
transferrin receptor function of this invention are
dgs) fn%bshgﬁa}ésgg lﬁrﬂst%a s&fona Bsglﬁgta%qamﬁﬁysb@}%dae&ang)@%nsmed
desgrlbed abovée with referénce to anti bodies.
e.g., ©comlingaopdoted kobwh ipreleienminstlisoredutsl dn éhetaase w@emmlmcular first
.epitope of the transferrin [ ece t or |dent i ed
pagingaiapt Dot i b RAGLE Fiseiheh & SR o R, MsGRgd baging sgnal
transiAl¥kioR QY assbbiatedanith e Pattiulitfitsdph@ng Signal§RayBgo @dused.
i mmunogen and for a variety of research, diagnostic
and therapeutic purposes. [0041] In certain aspects,
¢ o 1 . . .
Iﬁ %e?é%l?&eﬂel ;ﬂlga% s?%ng? gﬁilafeﬁ with eg&d?}grénp F{gﬁﬁlaﬁbﬁ%ﬂﬁidﬁnay be
assoc(dtéd Wik aYirigagiog sighel mn&ﬂeted asmg ambamshc&emtl modm&ﬂ&mmethod Such
in a blood or tissue sanp ﬁﬁg ai ned fraom an
an embodimyery ifapartiqylar)y wel élefqdrf@r %m@}ta%%w@w@%wsﬁss
reas H Rl 2 SARTRES wieh o oA RRIP FirdTBALS ]
tem]b‘g?’ae??vigrtoggg tr%or iy sal(Sngn dltseast eé})p 5 %@t ?g’séﬁ‘ na
sanmple; and (iii) correlatlng an |ncreased anount of

0 a positiv nosi s.or .correl ati.n

aﬁé&w@t 8‘?1[’%(51“16%?%% gI-Fg tges O PG Z gl Og pafife
intervd@oat i ve di agnosis for disease. In certain

enbodi ments, the marker is detected using an

anti-transferrin receptor antibody. In certain

ermhodi S, 4t e C

Sﬁgcr{lerelggésrdg% a 23%% gﬁ gle élg\heglltlg Scjln lgje \kfs% ﬁ\orﬂﬁlléfiq&gs different types
of comfr@idagond sly@mymnmhg CDMAdnd r@ﬁnmmy&érmshem stry .

BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0042] Figure 1

shows an i nmunopreci pitati on usi ng LUCA3 1 nonocl ona

ar}ﬁﬁrﬁ&gﬁfs QJHltﬁWé@féaﬁl%s a&%ﬁ?a ESand hBSANREN DY ﬁe‘?@e‘iﬁcﬁfs@nd

bl'ot using LUCA31 nonocl onalf antibody and visual i zed
apparasis tlE(ﬁresedemwmomrarsg}@mbnd(lAm ddtaifed. dep@(pai®h wiighufodlows.

2 shows LUCA31 (shaded) and EG- (white) receptor

anti body staining of 32 cell |line FACS array. [0044]

Figure 3 shows that LUCA31 does not bind to a sanple

of purified transferrin receptor. Arrow indicates the

position of transferrin receptor in the gel. [0045]

Figure 4 shows an anal ysis of LUCA31 binding to HCT15

cells in the presence of known transferrin receptor

anti bodi es. [0046] Figure 5 shows FACS anal ysis of CHO

ceIIs u3|ng LUCA31 CeIIs vere transfect ed mnth pDEF

. . - | e p—— . T
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[ 0055] Figure 14 shows the effect of LUCA31 on
| eukocyte proliferation. LUCA31l and the control 1gd
waooshzidys 1B7. 1 1 were conpared in a nornmal humemus2005/020257

| eukocyte proliferation assay. Cells were stinul ated

using PHA and effects on cét| proliferation deternined

by tritiated thym dine incorporation. Data is plotted
Detaid&] Bedcuiptionon of percent inhibition (relative to

no- anti body control) relative to anti body

concentrati on. [0056] Figure 15 shows the effect of

L LR34

R AT R o PR R P Y GRIMAQHEE Y o s Biemented in

accordarmelwltkpuhe Iprdsemtanvemnoad“s@mglwy rvgreﬂem cmeemnwgtlmmbmeﬁm isa

s TR LS 5 i) 99T 5B sces syt

Whllé:htgébfe@h ﬁg@mpwﬁagds@anhwmaumé $WIRTRARE BIMRtapplication for
gure 16B shows nmean tunor vol unme neasurenents, wth

purpcé‘ﬁ& @frepr&i@ng Fl@rmw@hnethp Bvenion isibrepdeiin, scepa than the example, and the

mvengpea nef)je the!i 1%81% {h§%@%hgébat%r€§%%?ﬁ1 %\fs&ﬁ%@(@{eless

commmhms[dﬂﬂﬁs]wth@dmpmg Brrpleyeddes a novel
epi tope of the human transferrin receptor (referred to
herein as the LUCA31 epitope), which is expressed on
i C
ngs{jﬁﬁ 4 e ahhésbé’@ggatﬁ'i ”E-,C%?biﬁlg@gﬁﬁ'mp%%s%g*e% @41 1 102, cell
M 104 pinclades a Basetstation (BSe (]BS]\I 6] BH Mi08), chepecniwelychrah@presents the

anti bodi es an pepti that. bind to t
wirelg RETaSS 35 PLbB B raign Bod 1R FeublketiS amliality ofisgd nodes,
(EN(}bsl' 1@9EN@2§ £1 8%k ReRIRS LiARA 109! MB§ REdHesvdR HS Mﬂ9§§‘s coupled to a
freat various di seases hurran cancers associ at ed

pluramytdf east podsss V(1 and BoENGY aridR)yie seiedass binky ﬂaﬁsﬂﬂﬂxmwecmely The

rec 0 [ On |ssu een_raised w
end g RB0 12t el o BT Pt RS AP SEhripliions cevices
and atdRfdreldad by @lrglewd l@ﬁﬁﬂﬁﬁ QW’ID;T) oMdbile WT$ irBSbectimes referred to as

di stribution of the epitope to which these antibodi e

mobilgineges Ws)pi’@é%m@v? thverehpeisypematWs BSd HIo anddi Hih{08 are coupled

to netp\ﬁyalﬁhﬁ e 120 \ia g?r an]fflﬁgsrlo i ; A0 Z%P%’,QRSW&%BHQ o5 ; is coupled to

other$eivi atk hodesrand ehd Intdmmsrm ﬁdu\eoxtkU(ﬁkBmmrthWOtkyhms 2B eEiﬁ) 132 may
foynd to bind to an epitope on the humantransferrin

be, ege&‘@ﬁt‘ﬁ’r“ctcﬁgl@s-shows a unique and nore limted nornal
tissue distribution than other transferrin receptor
anti bodies. Staining of brain endothelium a tissue
ndrheglagingemethadsed tlilmpremhisrfvemt'rdnrma)ebﬁemedrin émmplaryngDM wireless

Jefferies et ferri e r 0 ndot hel ium .
comifhiggfigns st oo rdLRIREL %”rgofﬁ‘ie B 35, SIS TRt pitt signal
infor@htih in€ludfg firstpagMFREIIABORsi QfA=dohaident Balh@sn @abecond

bl ood- nei ~ve barri er endot he cell markers, Anat

pagingsigmgls e.g90sing oohesant njorgbypn, tR(ﬁNﬁe(ﬁtgeEbfél) 1g0) aithin the cell (e.g. cell
X, t;
1 10279) REIASHE BEYPIERSA A B0-afleb A ﬁ\‘érdé\gegm?}f. ENs (e.g EN(1) 110)
receiVa e paglﬁ@idfbmamoe nataltrhey tespandBe.gi, by mﬁilﬂgﬁne or more acknowledgment
117- 121(1996)) shows very limted reactivity with
signalsy jnggeqrd a“\@r‘?é"“ﬁhﬂ‘@r"éea%odsloﬁéeﬁﬁ?ﬁt NYPU{ONe | | s, has been
shown to stain positively with transferrin receptor
anti bodies (Gatter, 1983), but we have seen linited
pdiigure Atillgstiates o exsmaliam' brge siiation 2Q00AFAemerted {n apqatdagce with the

ows transferrin recept esent

preseRRkerR IRy BoacD 5 B1ee AT RIS EE s 20q RBRRRY be used as
any o038t theBSs1983)08 drayay@r10aRAbyS asFwudl . Ltketdplar®iBS 2OU includes a

show liver tissue staining. Taken together, the robust

activity and unique tissue distribution profile of the

LUCA3 1 epitope provides rationale that LUCA3 1 and

rel ated anti bodies are distinct fromother transferrin

receptor antibodies and nay provide a significant

therapeutlc and connerC|aI advantage | . Cenera

— NS . o T
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currently believed that transferrin receptor, and the
LUCA3 1 epitope, nmay be over-expressed in certain

w@avsaes28€l | s in conparison to their normal tiBSIES2005/020257
counterparts. In certain %gbodinents, ref erences
generally to characteristi®s of the transferrin

receptor are intended to referéﬁgecifically [006%% 210
receivaRH, 8 transrainendhaPrecesson d0otandfO mieracs29p sangra memory 21

transferr] ' I In¥erb gt dgd and
coupigf GEFRET Vb Bul SEERKP SrjHIA} AR Ry BRI LpEER
inforn@filon g rdns inStte 204 Nitdudea adirst masdnlgmnypedpid 22%kartdmsecond modulation

oo ST e e o SR SE A o
signal%) g%%ﬂgl%ssqgnﬁiﬂﬁlg fz@b (&5 FidRE BANTIR: ekeiSdiCdigiild @Ay iRlude, e.g.,

omnetics o such’3|tesn These agonistic, '

acknosviddzgmontshessageanighal s thatsdre transmitted by WoFs igeipoascoioypaging messages.

CcO nds are .provided inJineat. or i | )
e SR RO BB B AR AL L Gf b
includifi@bagdisy MelsaEOTBRIN b 4 Glundity 6f Wak 306, 10 iderface08 panedes an

am de isostere. These conpounds may be gl ycosyl at ed.
interf{c@ (681 BSIR08 te thedinfernsiang to Qther neB¥ o nOfemsf erri n

receptor nodul ator” as used herein is defined as any

conpound that (1) is capable of disrupting or blocking
t Verhéty @1 06id1Qdes batinee D2  anddutd/idorsiagion 286 r Boepssor 2¢hd-g. a

CPU,iggqgqlgggip%/%ulg;]gqa%nﬁi@g;@?sgthgggtiﬁ{it a?rﬂgtg engﬁﬁﬂﬁgxﬁacn?&ty 910 to control BS
200 a{;\l&h B BudRAERE Q(Etié’x{]gpeir&tﬁnﬁaé.é.}’&hlad'hgﬁa%‘iﬁ afflinktesources to users,

I~transterrin receptor antibody; (3) contains an
contrélnff idge@nlick saffie chivatel can hbpping eeljuences heansaiitégriZ§4 ppwer control for

anti bodi es capable of binding to .human transferrjn, . .
downfigk spilisihamey, £ Aa roBleeneiaiene Hithod BU e el inygption.
Routih&CERLAE AN dhRdNicatl dhk ré@HeaRDS b8 biag6m tonteul reutinea30. The

can be used in the screening of antibodies capable of
base dativahi qogtrolorohtinesr2 30rededest schadylervmpd e Zahd signalinarquige 234, and a

.. ligan r<an anti-tra ' ! ' ;
oming SRR 0%, TR 52254 Bl A SRRBAORSHALARL: 630, secon
pagingéi ghaNgo@fle 380, nadh askaeddemen sigha megulertig2or
| ocking the interaction between human transferrin

receptor and its native |igands or an anti-transferrin

r hB9gYn bal i HA G Fori fon 246,

o o R B o s R ot ol
secondi RiEingtsi gngl ysteld fdemagion B48,imagimgacduests 2501 fivseprgimeeagnal messages

transferrin receptor its native |igands an. .
252, SeRond RAETT BH FTHEER A AR BISRTTE PARQRE 1th Piding signal pover
informBS&EPI N, AP AHEREOletmFBY dRLintorndtidh 260 Dath 244 pla9linclude data (e.g.,
agoni sts” or "transferrin receptor antagonists"”
user diepEroni agpnumunibasione sessioaiwithax piey nege) ép haarsgniged to WTs 300 and/or
i nhibjts transferrin receptor biologica
dma%%???*%?@“&igg@%tive|y. [ 0064] Transferrin receptor
agoni sts, antagoni sts and nodul ators incl ude

transferrin receptor variants, transf rh&¥ receptor. . h of
peWirelsss Rerminal (el Datgybfprmprsion AP irgudes éiﬁ@?lp ormation for each o

a plu%&%ﬁ%ﬁ%gssqg&%ih&lg anItI ,eéé', Wi ¢ ﬁﬁ@fn?d'tioﬁ%bpﬂﬂi RSnRdation 284. WT

ul'tTn variants,”anm no acid variants of hunan
1 infé @M ELRIdEs dats 286 peratinal iddntificatgona( @D himferoiation 288, Internet Protocol (IP)
substitutiaon, deletion, and.addition varianpts I,
addrest FEPTRANOB TSP HRABKSH M oAAN P eI P RS BREBT RO H D2 may

inclubg gﬁ? f&elved b? e ieRd@ ioYeForv QDO W Tt ISardidhta received from WT 1
nmodul ators of this invention are based on the

intended/femapeer nadd W T il caagi W Nof Tarménal 13 aefp BB impyr keckhise station
domai ns involved in the binding of human transferrin
receptor to its native ligands or anti-transferrin
receptor antibodies. Thus, the invention provides
transferrin receptor agonists, antagonists and
nmodul ators with nol ecul ar structures that duplicate or
mmc one or nore of the anti-transferrin receptor

s o 1 - Y

. a F A/ AASA—T



10

15

20

25

30

based upon the structure and/or sequence of a human

i mmunogl obul i n. The anti genbi nding site may conpri se
werdosazs26onpl et e vari abl e domai ns fused ont o CPOEUSIWS/020257

domai ns or only the conpl egentarity determning

regions (CDRs) grafted onto appropriate framework

sssighGPERT T o 16 gl R RTRY B B R oW IC 0 ana

may 5&/Bsak istatibh HASpentiBhs FRLInFIinNRIES 1hélﬁdé?sq{}§ttfﬁgtngrs@giapﬂ\f@%atlon 296,
an i mmuunogen 1 n human indivi dual s, but the possi bi

seconsk paging; srcﬁﬁah@fwsaﬁ@n§88,taﬂdtpﬁgmg@el@}ogﬂed@meabméormgp@ﬁ95 First

s G RE ol 2y s R g

signabfileysa@es 520 utediderdfon WIRN; deludingch gromﬂ]}lﬁcbrrés@gncﬁﬁg to dgitoup of which
nndlfylng %ﬁg vari abl e reglons as_well so
WT I is<tagebe nedtoad PReipg dieyal daloppaidimyt s mey wahaeﬁ nfferrmthntdefmmg
and/dr?nclﬁméwnn td8hd gg%amg/ Qirgh Bh&sdRP! Q?Jﬂ Qe 85 WRCAMY AN information
i ght chains c arn ree conpl enentarity-determ ni'ng
to unigagiyadentif CHRE ), l\rwtnrlghnﬁmmg(uomasrtemn $@tramnuhélean¢0ngemgmg message

for W1 AR Bl Sl =0 T dnE BB i b B e e of

page CPASRE ¥&G oWk dBeEMaRfoPRBGEIEIAR %E M‘Blu@@ nﬁ‘dhﬁitldﬁthcatmg whether or
provide a scaffolding for the When nonhuman

not amaeknovdidgmeat megspgparteomi WH Iries ﬂ@e@rt received paesponse tra second
pagm%nss n%Fmbsségee %yéﬁsen Erfn% BS Wgé‘?ﬂgeﬁmﬁ?g%gﬁ%ﬁ% s 8c1fy the state of
WT B@td. ON Ktadd) sbbpstﬁ{asetpnesent in the human antibody to

be nodified. Application of this approach to various

anti bodi es has been reported by Sato, K, et al,

AR T SO g . o

inforhi9@Bl64S6ire paging &Eoﬂﬁa’i@nbh’:t@ @66 K¥ Mt dssdetatioadgifori@atioh 268 tind timing

nforgitioq 1k 1kt AT HEI GUAF L (6 el e [ paging signals.
Tone(ﬁ?froﬁﬁﬂmn%&%ay zﬁﬁ@heflr{e]sggsas 4" tH@toH@é IIn @@rﬁ@eéﬁbdl%ﬁts each tone
88:4181-4185; "Tenpes P. R, etal
subseBm/ynglhdmooggu(grs :p@@s@a IoneSoandM fug paggtg s;gnal (slt@gmymtted with
Pr oc ) 869-2873; . Carter
ransigsSon Dpy55 AP TRERS SR RIS HEAC B TFBUB OB EONgy applied o the
other&abseld of PoneB! BRlising 4 9964kt Jf doRtiRARs tdife8 ik lddtfe ifék’woneé JMssuming

sonme enbodi ments, humani zed anti bodi es preserve a
that tisprhagee] dlepeekvary o myahkstweensthp (anghPE &g SHPES dt mAY b@) pespible to

recov%%lzlﬁg off %tt?h&swﬂgtuﬁ g&%% Eﬁa‘ﬁ&l@!ﬁnﬂ&%ﬁ %OI(T];C cases where non-

odi es umani
coherefit mbadatas ibavel. WhenmﬂuHDmelrﬁﬁ)anbn 1264 niaydncltithe @formation used by
four, five, six ch are altered with re ct to
the figs Pgﬁ%ﬁl%@ 238 fRicentralraperaiiep of thefisf raﬁfsﬁaronrﬁa?@ﬂe 220 to

implérhdR® a sélediby ﬁ&h E&fé%m Myulfiof’® m@@lﬁo ﬁ{oematehﬁe ﬁffbx%ﬂl%h of the

anti1 body. [0069] An epitope t Specifically binds'
first p;lgmgps:gfabmemagal A5¢ dpid s $mit mae‘@rsu prgeTgctignadse atbiggordance with the

an .ant i bod a ide is a

preseli ey dioBoR P EReodRpheSh ArB T RCRhenEinly el it modutasion,
orthoE R4 hriddGlafbn Rin@ e &@edti a ndauE bA IR nalofereieinbdBGschemes

inthe art. A nolecule is said to exhibit "specific
implamengidipay e coge wpedsevi imay wilizephee informationeggey el asramplitude

c f g t
mfonggt?&lt &e%%ﬁcgrﬁgﬁﬂ e r{o?x%ﬂr ea%/ %P&g?t?m{ @?ﬂ{}g{}m ¥Q%Y¥ads9d. F&t p%ém g
inforfpatidn witsl 266 indide the 1r£fuhsdtmnctﬁetstnhaﬂrétlpaging81gwhltrhessage 252. First page
al ternatjve cells or sub ces anti bo

mfonngfbcgtl?lfﬁ 68im3y iBFIRgR £rgP 10 eﬂf! B drin (oLt PifsAng q’fﬁf@swf‘&lta Group ID bits

target if it binds with greater affinity, avidity,

nore readily, and/or with greater duration than it

bi nds to other substances. For exanple, an anti body

that specifically or preferentially binds to a

transferrin receptor epitope is an anti body that binds

this transferrln receptor epltope mnth greater

Y Y e
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can readily recognize that there is nolimt as to the
structural nature of the agents of the present
wo eovemizan. [ 0074] Agents that are enpl oyed i nP@1BS2005/020257
nmet hods of this invention can be randomy sel ected or
rational ly selected or dedi0gned. As used herein, an
agent is said to be randonly sel ected when the agent
may ihSlu€h @ eMbérsTdasliya fitst badhg signsliraasade® sehehisiperly be enodulated to
sequences involved in the association of transferrin
conveygyleph EﬁeCWCt&iO‘PH df 7y haser mEMBeTTRatI8 PeiRE PagesbAB fiFst Paging signal
i
mess%%thgg@it xf‘su gﬁn%}ﬁlld?%}tg ?fﬂ%‘ﬂ%é/ @eege?ﬂdz?ﬂrs%lggﬁﬁgs@ﬁal message
252 te iivateath ar Wak V\hlhh‘r apypup [vﬁ&?asl}ageshome dbdkefoea s¢coad pagiegsignal

is said to be tionall ed or de ned
messagg 2Rt a1 & UK GSWH DG HE M A DS ot Foinaioa 1 pay be used
wher@ﬁﬁﬁ WIREViBBAH SRR Rbup Adltabe ?ﬁge‘él' dt theaeQlmd, bafid the normally
conformation in connection wth fhe ag ent's action.
used sw:omd pa@rpgmgnatl measage 264, eansifeancqlemerrren@mro@ d@gemtshave sufficient
urrentl

capac§ BB MG PAHIT o) o Riiabgt omoRyi RS IR hdes T Bfmation

enablHBP2OD @assRiutdachahdi OduadW Tt hareiyiceeiad ph@a$d.gf AVEE with a
sites of action for agents that block transferrin

unique 3R egdrosy 2000 mtbraagﬁemmdmﬁqdetaeb@ groupiPehitse tliming mfgrmation 270
v
el YO R R SR8 D8 Shelad 82 wre o
exampFeStlllﬁﬁ{gl ivforinatich 2y may tefarte, thabpeciicgDFDMVhgmbdl q;ambk(s)andhm the
their active transferri n receg%orl nteractive sites

super|o§ 60t HEGHBHESBERSHI TR LTHESTHCE. BPAgIPg ST Y REMEM, (c-&. repeat
mter\}ﬁ'hﬁétﬁgén SHEESHE lf%st?ﬁgwg alsta agfng‘?ﬁ'&f'vfal &d fﬁ:‘fa@&tsmterval
can be rational t or nal |y desi gned
betwaenlth xucwgssweewqﬂeplp phriode m:@rnagmgtgmmp)mad/@r bgacbh @lots used for
ontact .sites he recep tor/ and

f
wans RIS G FOVEL BT PAETES BT R P BaapysFy pover consumption

in eadhNVyAKRARYpFRARY oty 1Ry, 1L FRdrént iAvenBbh,AR@blging &)t €5h employ a
pepti de agent cah be a peptide whose am no acid
relatl\seéyq sanld paging Fxidaitei g aroung 1 91 mili-gesprdsajoednderrgging latency, while
nsf er receptor d on the surface
keeplgg R qvera'il e er COQ% JI] \%}gmsﬂﬁgn ment. Such an
agent wl |l reduce or block t he associ ation of the

anti-transferrin receptor anti body with transfern
r SEEPRARASIng SIgTHE S RsesR Hifmasien 248 ichules danei forBalagst $12, modulation
mforﬁ%t‘i(nl 3745 5 & ? }éﬁ%hé Ha5hatidR bp@?é(’; QFT 18Rl R fdralib€ 278, and
I -Trans [ eceptor anti or to the native
tlmmg hr@faﬂﬁlatlo[n@@@ﬁ]roﬂsmﬁ&aditlbe 282 maytlincEludleeet sat 'of oines defined to be used for
Wi th r?ﬁgrd to the antibody. is |nten ed tohenconB
transty{ssigp Of MeErqniPageRRsSagst | Botmegmbastipenthgh fongs us

a hopﬁng Gnky. Mbdlhétﬂﬂ)mﬁmgﬁﬁ@rpiﬂbﬂnﬁy mehsie %%ﬁnatﬁiﬁclﬁe@& #coherent
i oactive agent or a fluorophore (e.g. fluorescein

modulgophbTyate CQERITOF P&msmﬁyﬁd@mg@PﬁK(@Eatyadta@rﬁ danplitude

voaiqriRiayRed BtneTRed i e iaril Bob 08 220 44 SR B oohation of

the sdcOR Mbddiatios £iddie e fo molielatedefBndasgigiinfor@ation Witd 176 of a second
regard to the antibody, includes coval ent and

paginganeseaga)Sd into aseerirasAEsiEns]- Serany nasl%nn@g@ﬁftmf( lits276 may
mclugésj@%g%sg(? Ecg% V\F‘E‘ﬁq%aﬁ’%g%etn"" }H%w’s"ﬁ&é ﬁ%naacgghonfllcmformat]on such as
inforragwmt probidirg) specific lpagldg ngtroctlonndm rfreqiagd:ﬂ %) 3@) Examples of

attachnent to a common form, such that
instrGHOR D DTS ERER ) B e BT P E S Siag o, rpfion to an on

state, Qédé%rtﬁﬂﬁg%ﬁntlroltlﬁfommﬁfh 51 ik RestYolRhfResamd] si¥BIdIdR control
he anti bédy and agent do not stbstantially dissociate
under physi ol ogi cal conditions such that the agent is
not targeted to the sane cancerous cell to which the
anti body binds or such that the agent's potency is not
decreased. [0078] A "biol ogical sanple" enconpasses a
varlety of sanple types obtalned fron1an |nd|V|dua

. - . S

e%smay follow
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conposition is an anmount sufficient to reduce the
proliferation of (or destroy) cancerous cells and to
wo swsazs2and/ or del ay t he devel opnent, or grow FGT/0$2005/020257
nmet ast ases of cancerous cells, either directly or
indirectly. In sonme enbodildents, an effective anmount
of a drug, conpound, or pharnaceutical conposition may
infori@iti s Yertiostatbeinferhiadive, ktd. 1ISecunid) pagmtgl mﬁbnwamdm lﬁlt]sﬂl'/lﬁehclude a greater
drug@ compound, or pharnaceutléﬁ é‘glsltlon
numbgpof fsrtaa;rt {iPEPaGRE I OIREON BHS 2o dn erso nF%Wfthéheclaﬁ%résan WT
H9s ARG i hRralESPAl t ¢Bdetving th
dent R0 2 B e TP U AP R WT RS ing the
secondf;fagmglmf@nammnnm 1defn,t1fy thac A 30Lisitimnspacifie inerdeadrrecipieat for a second
her agents esirabl e res e or i.s . .
paging stEnal SRR 76 1o e B e denytioal G informspion 278
inclu®s 2GRN IWRlddnafigesufRicith @RiguMS iddmiEy the iffen&ACRcipient with the cell.
conmponent is within the skill of the art. Typica
In somi@smgeémte@tﬁprheséelmfmanqmnmah@i 4] méwles/\mcglﬁb bityfpeconvey a full
Sages co d
1P adgnﬁ %t%,t F:fl(rcjlg S 1rnz &Tn&lgE%%oergWi’(l) tZQO%lqg %%/ %8 n)(eane h%mVT

identifo0k stinkgmaasy ZMmPﬁnclt[démhla‘l\dem&ﬁér h@(ﬂﬁﬂhﬂt, wien the information
nucl ei ¢ aci d nol ecul e or ent antlbod nB03|t|on
pm

from ge idgntificaerybits framdhg sgeongd mmg, @@,qsggee%ﬁ p epmpingg with the
t

oL B ey L SRS s 252,

full IR addressi ofatht imercledirecigientchf ithed &ecori(bmglr@mehagb 2%, may be determmed

i SR B SRR R E S up AP 5k g

mess@e?t@fb@@t”fs ForBRAmple, (TRERNIESHS AR Ve AssIPABRBiffMHNTHIIM symbol
include, but are not |imted to, farmanimals, sport

tlmesa)mmnga supert s$ot, pagimgpintesyal m:gmermmgrrmlgter\[@,@m]or‘bh@on slot in which

e S ST RS s EASERERAAY s RN S P o e

few cBRYe¥ BEVeSOPDMBENTD] &igied Svidin @ﬁ@glhgﬁlﬁrhal f&rhﬁs §obd P, C%mg signal
maybe |inear or branched, it may nprise nodifie

messzgeh Ret BlEnels, Paﬁwgur@q%ty 2B imchudsr Wﬂb@%“df%?agﬁé 1O BPACHES wireless

il g BSR)FRFREDBSE R PRAEP L RLTB sy

e.g., Efrotheehmtﬁ,onda AWA (AlehdminatidroAcmuintng agl Xohseyiaionpserver, a peer
pidati on, acetyl ation

hosphor Iat
node rf%fhl 6t 2081BG SIghalyBeIsA4eE 357 B, ey wmma# WWSQO
com R, P PERRREDA pulne 5‘@‘2%3%3%2% 2 ieSeapb252 are modulated
usingarfersiopaging renarmhkrgsmoflulatorassheme doiadcqriance wdihniyye pfesent invention.

Seco{ REMS e Mest oAb R Tt et B3 e ERenapine

secondPAkinghfoaHaEor Bigs 176! YR Fﬂidsﬁt%%s 254 hrBinSodulit@niidifia 8dcBnd paging
based ‘upon an antlbod t he pepti des can occur as

cohergitrigpdulatinai ssberoe, laggc@édaa@wng tifast msenf ougstonaAsknowledgement

mess?ggg;?g%) %Iféhsrﬁéejstsg%:ts tljéc? \;eﬁ ?rofﬁr:%f%pr %&El?nro'ec eﬁaﬂeﬂpm@ s%ées 256 are

transiBRdibstWTs a00 agBH 260 i mmbnmduhatsmwssfulnedepdom of a second paging
anti-transferrin receptor antihodi es) described

signa@eenge 2xtiarendepiardmpreic C¥TiPRE TR?@CESE%‘HCS%?“% Ehcstage 256 may

be a s%n'n?&s%r cORRS B BLa G G, %quﬁaﬁs%nﬁéﬂ)ﬁtd ﬁre&&&rﬁ%édm@ (e.g., ata
id residue that i's not commonly found

fixed rmmm&et wub nespscttth theBe¢wWpagingfsignabmeassiago) hbaomecﬁmlmdlments the

sk A SRR e bR B B 85l bR B 700 berore e
desighfBd BfkTor Bk nkﬁ%tenﬁﬂlese@éﬂdjgﬁighfgmﬂgr{ai fessabe. Wis alNw9) fot N

a transferrin receptor peptide agonist, antagoni st or
nmodul ators with an anmi de i sostere. Suitable anm de

i sosteres include -CH sub.2 -NH, - CH sub.2 -S-,
-CH. sub.2 -S(O.sub.n - (where nis 1 or 2),
--CH.sub.2 -CH. sub.2 --, - -CH dbd.CH (E or 2),
-C(.dbd. O -CH. sub. 2 - | -CH(CN) NH- -Cxc}ﬂ-c}tsub.z

—— e
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progenitor cells) may be used as i mmnogens by
t hensel ves or in conbination with a nondenaturing
wa@eajosazazs4 such as Ribi. In general, cells shopdT™uk®05/020257
kept intact and preferably viable when used as
i munogens. Intact cells mdy allow antigens to be
better detected than ruptured cells by the imunized
retranami ssiin. of tseeseodndipagatg messggeorasedios an adpumesidesisiam, g the event that an

Freud' s adj uva the human fetal,kidne
sckncgfIE4FeREpL ) Coated EHbr PoH eCpb G R AREAS B0 Rkl Sl pover
inforhANBH BB Ray RY1uBE iFefhdontdefiftg Tk pdwRir@evicl BEhedHrst and second paging

_ eriodic intervals such as, bi-weekly, or weekly, or
Slgnag‘al)ﬂ somezartiodiments, b pawas hevel af iayeeead pagingisignal may be varied as a

functl\ég &? ndg': r%]uérh Dot \E}e(re%%r)a@cgpage Sager:r;n ds ntyﬁeg)tlg%elevel d)f service of service,

and/o! ﬁfdﬁé ane mexﬁmﬂeahe fikdt Minfeecepdml paaitig digchl asessugd 26 yignal is
used to ﬁenerate ot her nmonocl onal anti bodi es,_ which

wansTge op B SIONET A0F e DOEUPve Poogy s A Ry level: 1f o
ackno%ﬂp%?{éﬁpﬁﬁ TABPRLAVA, tl?enﬁ vmqié\)%ﬁmag"% ‘ﬁ{br@ds andPthe spme second

rrin receptor are obt ai ned by usi ng OSt cel
paginglsepnalomey agaupbe sait ta thaséree WH telrmmbhm tiras repprved for second paging

nogen h cells include e and
messiggt. 19O ATPARFSHL N iFof $ea1d RIEHCP=eeT SRR ah inggfecd pover
level L& aCRBGB%t H8llable sdcBRPPdgid®tiABRIck ah ot eAbbHRRE, the repeat
response, a snall biological sanple (e.g., blood) may.
seconld@aelmg amqseftgef%é KRt andnerAisas powﬁdev@ktsedntf%ﬁheeﬁﬁmd@rﬁyme in the next
pagmg érlltgrvaf%ﬁeprve for secong.ﬁ;u g Plé:rsr% iy e25°’40 18?6&?%c2 g)g thig %%QI ?({ @lnch the
WT 390mgloagsel I's. If desired, the spleen cell's may be
screened (after renoval of non-speci fical ly adherent
cells) by applying a cell suspension to a plate or to
SRR BCRIA U, SR AR 68 e Bl LopuRl 885 oo uid by
the baatiagem 20MiBdse biatich tanttoheoupihet 230 @mndohthe furattionalrpedhtion of the

v G e ok S 0B e 07 o e S0k s Mmpotygers. pover

contr&luﬁﬁ%g‘é\ﬂcﬁlt}owﬁd 95? }%ﬁ%ﬁﬁm%gn deoordifide AR tROBreddil 11W%9§§n The base
fromt Sal'k Ins Di stribution Center,

statioDicentoq! r@Ajnes P30 jneludplacabedyley a:mﬂdu(ePEG) signalintgaroudess 2t3é and a

omin SRR bk DS WKL GB35 20810 e

down$iftk 85 link @esoRftes! (8.4 Sohdwidty BoaIhe) TRe sidMAIMRRbEtNER 234 use the
t hym di ne nmedi um ot herwi se known as " HAT medi um')

data/mrfp@m@e@u?%q ieFoRyl the operation ¢f the EansyigeedP4sg smc}ﬁlgmql@(mcludmg
s s Lo BB U ot SIS 284k e 00 and

operafeethg receBadr RO ® xeéeﬁdmgrm}m(a?nmllﬁcﬁhghcl&nbd/ﬂmggemehd messages 256) from

WTs 30 chimipecaghe S5 b1cs s St BTGl g3 aneliipe nrst Baging Sl timing

inforrn SBH R Qe gﬁ%fn& sf i R, ‘?ﬁf?)'nﬂgﬂon iﬁﬁﬁto%%h@&lttﬁg timing of the
nonocl onal anti y secretlng hybri domas are then

transioiskion o firse latndh gacondhpaging megsegep. 252 P54. iFsrsupaging ¢ignad module 238 uses
bottles ow fiber reac or.in.vi

cacangforipaion 286 Rl MEc BTG 230 st e ) R in Srommation 246

and Weldada)isforlatidn 240eopehdtad Sirsttpabing@tbnhPmehgds2 52Nt control the first
screen an anti-transferrin receptor antibody. [0092]

modulasionrTeeduls 2] to@erarm gaopwsoherentanodulatios o Airstaeamegiamal message
252, b Bahiflefn o chn{FRf vREpUARMEY BRARA IS 300, Second
pagingynatiaotde 4@ ues mlatadeﬁbrmmﬂorsiﬂfmho]mddlg pagingaequesd 256 s¢cond

supernatants are assayed for anti-inmunogen activity

by conventional assay procedures (e.g., FACS, IHC

radi oi nmunoassay, enzyne i munoassay, fluorescence

i mrunoassay, etc.). [0093] In another alternative,

nonocl onal anti body anti-LUCA31 and any ot her

eqU|vaIent antlbodles can be sequenced and produced

Y o s ' g,
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Ver hoeyen et al. Science 239:1534-1536 (1988), and
Jones et al. Nature 321:522-525 (1986). Anot her
wo mfoenense descri bes rodent CDRs supported by PCT/US2005/020257
reconbi nantly veneered rodent framework regi ons. See,
for exanple, European Patek# Publication No. 519, 596.
These "humani zed" nol ecul es are designed to mnim ze
pagingisvgnat §dtenninboraladgh Q48, pagmgaipel povaricformaént 258, and WT
anti - human anti body nol ecul es, ich limts the
data/ {RrERgh 26 9 SEPPiRis %%%‘H’e%@”b‘%‘“%ﬁ%@f“&ﬁsé‘ﬁ?ﬁ “affpranisef fhssgoond

modmﬁ%ﬂ&n%&ﬁﬂ%f@o‘ pgestokA a%ﬂ&@ntr rﬁ&'hﬂht?d?\t&’ segnlaﬁfag ts'i’é?ﬁﬁmessage 254,

humani zi ng anti bodi es that may al so be ut|I|zed ar
and tol cmufaw@drdmym[bm @hé ta fransmiathe madubited sigriatito Wes.300. In some
9: 247 Pat.ent .Nos. .6, 80

emb 115@25 476 cg@aggrgﬁ aglr{g)r&gpg.gg r%zglzbe etc&ejgtg? bﬁcﬁ)&gmg requests 250,
and WH@M@]@tﬁa g&écﬁ@st@ ﬁfeodﬂgl%sﬁrﬁﬁes%d‘ HexcEhi ﬂhgﬁ@'dl%ﬁh ¢hodule is not
SCFV

region fragnents of anti bodies of t

activat ehckrmwle@qmnhssgwmmle X2 19gNE0ls Bl TRCE) e ?&8|te process

r
acknchwlgh r{% n%%%ag 35 ege&g&j?rgns i ; @gg ﬂgrgelsg(gﬁﬁ 1% Ra%rég signal
mess P64 %Ckﬁibﬁv(lbd@hleai sigifal 3&)81)1le%IZGBﬁ@rMﬁaglrﬂg’Zﬁ:kﬁaﬁledgement

describes exanple of |inkin ti
messagFs 2% fmg@rg/ac@swm%@% @%2%55)63% ?a?wﬁu%% pvhich is used,
eg, t%rlﬁte\fﬂ{r{ee\pllle%?é'r%g hG{ éﬂgrt%nﬁg%ﬁrgblg?sé(ﬁ% D% Qbnd1Ressage 254 is

er vari able region. seguénces have
requitedea gde sihjgied signal posedJevBl.rd et al. (1988). Linkers
can in turn be nodified for additional functions, such
as attachnment of drugs or attachnment to solid
E&Etﬁllus-[ﬂ%ssah RAEBpRARH e eARhE] @ADnER) BOOGMERhented in
e|t er reconbinantly or _synthetically. For synthetic
accorgpmygveith e prfsentdmyentign. Byeroplarely Ts39tmax by esed@sanyene of the WTs

n b
G N R -
couplediio Elﬁaﬂtéﬂrfa@iggﬁdaﬂnmaer%(&wohplbﬂ e hositeraral318, £pideedsor 306, and a

eukaryotic, such as yeast, plant, insect or manmmalian
memery| 30§ whigh g@@gg@l%fqg@the@u@ﬁuggI(Eove(gcwhlch the various elements can
1nmnﬁﬁg%ﬂ%ﬁhﬁﬁgﬁﬂ§ﬁ nencoding the scFv of interest can be

ma rout ne mani pul ati ons such as |igation of

polynucleotldes The resul tant scFv can be isol ated

Uf#qré%é(g% drae[r:%w%gi tw?hﬁk%?g{yé(ﬁkfo%bg%@bg%g nclli%lgJ ?i?st iélrrllé) \sNencond paging
signal0fiabéf&@ddce Q&Erthttﬁe f)fe@éiﬁ fiehiidh. 'l&%&pEIOJOZQBQHH&taSﬁrst demodulation
ant agoni st s, ators and anti bodi es, including

modileiBtt armhmelcyncbdﬁmwlamm magrulh L. Egstadmlqglgla;Ape qu@l@sﬁm
f cant.l

cemegifles b RErut AL bheGRR Gt Gl ChuleH Tl HSCRB) Y ERiRto e non-

cohe¥RGinbd MidnOsdh&the BObMIEPIH Lbesrdafice Widh tHegreyeACink/€&fionn Second
the art and need not be described in detail herein.

demogelatiph awdsle THodiemiodulalss IeTepniyefbsecontpaging PEpUfsnrmisisd from BS
200) Yi\éc%pcgﬁgﬂ)stﬁé X&]iéré/rﬁ rr%&f‘%i'ofn Q%Hemsengglogé(? JH%@&H& F w1th the present
resi or nore deletions or I'trons o
inven@iohds whi ch do not significantly deleteriously change
the functional activity, or use of chem cal anal ogs.
Am no acid residues which can be conservatively
S URGhdrhitE b4l i LisdS tARGhI 8PlihNGEMASoHE B8O Tthe transmitted uplink
limted to: glycinelalanine;
signalsah¢lngd ackobeledgeragntsignalsdn resppase g iaceivgl paging messages (e.g., with
each P%OW e,d%f:rglgrht clggrespé)ﬁgln&ﬁ%ﬁyec’grvgﬁrs%c%%:pgéﬁlg I,§1egn?1l’.|.1|,r]1tenged for WT 300).
pol ypepti des al so i nclude gl ycosyl ated and
nongl ycosyl at ed pol ypepti des, as well as pol ypeptides
with other post-translational nodifications, such as,
for exanple, glycosylation with different sugars,
acetyl ation, and phosphorylation. Preferably, the
ami no acid substitutions would be conservative, i.e.,
the substltuted an1no acid would possess S|n1lar

e . - I e o a1 o
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Acad. Sci. USA 82:5132 (1985)). [00103] In yet another

alternative, fully human anti bodies may b e obtai ned
whosg2gs conmerci al |y avail abl e mce that haveChes2005/020257

engi neered to express specific human i nmunogl obul in

proteins. Transgenic aninelds that are designed to

produce a nore desirable (e.qg., fully human

arMé;b@@d’ 38)in€lude¥aberines 303 tind mtthmefoﬁﬁamme PRYcesdos 306, e.g. a
d for %eneratlon of humani zed or
u

CPU ies gt s il @yl wes @e@ﬁta(léfﬂmaﬁl%?ﬁ%wn%%r%?éé% control WT
300 a&la @B&Kﬁgms'%?g@{gﬁ dle%@rl\r/nblﬁlgl(gﬁg%ﬁtop ngg%y% QOW?I}{};“ traffic channel

inforfibtiom crebomit uplink trdfi0 tBatinel infaxmatibn q:erfatrn WET pawtr Gotioésperations,

ma e .made reconbi napt | exp essed usjing a
perfofa b AT RBGT L OPHAU AL SN B A Py o he present
mven'h%ﬁ %@itﬁ@@ﬁi%n@%dé h %§ﬁ1rﬂt§1@aﬁbﬁ%uﬁﬁhe3 B dridbREd 185 tBR¢lRal control
from host ani mal s, obtaining the gene sequence, and
routines 33§ inchesingsignalioguentines 830 enchs Geng Medeln BBk s1gnalmg routines
330 19@&1?01 hlisﬁg%gu){n%mg%arf glgttgcr:rt% enorlné%lglf, ggétl %ncgg%cggb ?%hg st gnal d%(ectlon

modud1 834 @i}!a/ﬁ&ﬂﬁﬁﬂﬁﬁ 312411rialua16§ 8at§ 838 firstt pARAEGBOInabEystem information
transgenic ml k. Methods for expressing antibaodies

340, seserhPrginmtignal systein apanasionFa2krepeived sbpaging sigpal apessages 344,

recelv'%gesgﬁgirpagfﬁ%@g Gl mE§s§§§L3gl6D§§g1 %cggg\g%ggg?ﬁ%&gages 348, and WT

inforthadorRES0. | DavaiAs8 m]i$ irebydeatach (€. |usekdateintalded 1d3Peednode in
Comflgl,g{lr(lfjé\?lglfl§ %égggnﬁﬁgb 7&b¥%&aﬁ§%§tt%hﬁ%§a§1dﬂaﬁg¢%€ived from BS

200. Chain, etc. are known in the art. In another

alternative, antibodies may be nmade reconbi nantly
byphage di splay technol ogy. See, for exanple, U

S.
Pﬁé%gf)%l\%gsmgﬁ% 52@? 33 5at§1%034§:‘“ 7ﬂu<§q§g§1§d 1?1?%%318@ 352, modulation
inforrhgtich3$544 Biast bi@ﬂé)nfob%l)ﬂﬂts 3b6, WTtdsfeditien iMormatIne3 I8, and timing
of interest may be subjected to sequencing by Edman
inforgatierad® i on, which is well known to those of skill in
the art. The peptide information generated from nmass
spectronetry or Edman degradati on can be used to
d éRing linfprmadiasm 352 i defins thd@hesad deusadlinttbe signale cd&ﬂn@pondmg to the
protein of interest. [00106] alterqg ive t hod
rece‘Yf’IdofH?trf&gt%é‘WbF’éﬁﬁg%sf344nt gdn opgatw éém,y ¥ dqjg;eﬁabsets of the
tonesplﬁréotﬂeeéiinﬂordﬂﬂéi@ reﬁél{‘toﬁ@ m&%affncﬁl‘aé tcbﬁﬁg%ohf‘ Yarfal {dks, and a first
' s expressing the antibody or protein of Interest
pagm'grsrgrfablammnsrgittep by EdU0ewitls trarmmdsmmepbw a(pphai toiang sabset of tones
library fromti €S, or cel

whileR RSB RSt B1RP BT e P BEE e Piops SUERiy tipsubset of

conti rleb, A SEFAHnGHAY bed MRG thaNHe SRArMBNdJeEn’t R&ry too much between
ransfected cells of the second cell type for a

the tospeef the subiseindi sbch dease drshebe passiblss epreadingmatthe megulation scheme
and cﬁ%&%{ J:cgltdg?orﬁ, tgf' thtel‘ﬁ}l“%b %’ ?e oV&%ﬁje rQns?rLR Heﬁa IB%THH% Jr?ﬁle received
genes codi ng Tor cell 'surface pro y T panni ng
first pagihgbegrfabmeskapd34heithst .peﬁeﬂmngarchmmitmaté\r uf fo, A
and Seed, B. Proc. Natl. Acad. ScL USA, 84, 8573-8577
(1987) and Stephan, J. et al., Endocrinol ogy 140:
S8 L-m&RtatochI9mati 303 7ha %e SI6RAUI used by the first paging signal
anti-transferrin receptor antlbodles and ot he
detectlomns)ﬂellemn to el tre qpepttiod of axgcftrstsctemodaMIag omdgtesB ldrid use one

or mafgeletie i M oGO ssree S rdess (G Ldte e K% paging
signaPArN6haifl tiEhhrehatibhof the réveived BRE Ghafing 8 gln}(L mm AN iP&cordance

i sol ated using various lytic enzynes or chem cal

sol utions according to the procedures set forth in
Sanbrook, et al. supra or extracted by comercially
avai | abl e nucl ei c-aci d-bi nding resins follow ng the
acconmpanyi ng i nstructions provided by manufacturers
(e.g., Q agen, Invitrogen Pronega) The synthe3|zed

. r~R I A T - . . - o . o
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pol ypepti de synt hesi zer enploying the solid phase

met hod. 1V. Methodsfor screeningpol ypepti des and
worensataal anti bodi es [00112] Several et hodsPemySines 020257

used to screen pol ypeptides and nonocl onal anti bodies

t hat bind to transferrin riéeceptor. It is understood

that "binding" refers to biologically or

with theTRehtQgVehdioh yInrpetemaint nohedhétent de-Bodul biditWTI308hdd2 not need,
is specific for the unique antigen for which the

and dpesifirstablieh p happrkestimate of relﬁ@@dbe history phchampelipopgigions in order to

demoema}/eoa%ﬂtre{?l%vé gleqféﬁlglﬁft?ﬂ ?t‘ofmgﬂ)%sEQ%% n- éo%erent modulation
n-specrtic binding a occur an

schemmmm@bmﬁu bhfoffi modxﬂadmabrtla)gmalymhdtghtmo kb ditf feedniti@lhmodulation.

The oGBS RAT O ot e e ieehDe Fo P AR rimay wilize phase
mforﬁqﬁt?(ﬁrc'ffrﬁyd'r ahplRERALRImESdNg standard screening

techniques. In this manner, anti-transferrin receptor
nonocl onal antlbody was obtalned In accordance with

s rs PR R Eorh oD i B e eR B ot S P S Rosiygd first paging

signaPRedka mrﬂi@ dgB iAfBEMABRAUiG 856 hyALalGUintlube ofdbl @6fel @6up ID bits
(ATCC 10801 |ver3|tﬁaBIvd Manassas VA 201 10-2209

and, Qnﬁloaal leytengjom bis.(Group BAbunindmsasoxhich spasifipgronprif @y, has a
] 40 .
meme%aQ?it??n%S%d Jog thér\gg%gecggf%le gﬁo‘é %‘lgrgﬂl ﬁe&%éﬂ?b 'Pﬁje &ﬁ)up ID bits
may lﬁaampxerseu:eteﬁms&memf&nd wsedatahner ofl BadhEWIISldeﬂtIfleo assigned to a WT in
di ment, nonocl| onal ant| bodi eswhi ch_bi

the gliof‘laﬁsg ef $519T Mssle PoFOTERRRONdLE todhe i B Bits PB%@ IP@&%&@?% assigned to

the W1 il lﬁﬁ@é}oﬁ?n?ﬁﬁso USsueh h SmBbditlent lﬂﬁé&&?ﬂnﬁﬁts rh&y B4 % selected
cells of tissues to the sane degree e sel ect’ed.

numbeeohigits, whette caely sdyof @mcpllpdybbitsflsa usue Paitery of @ pre-selected number of

nohi try ndar d .
bits of RSO SV OB vt P Ak B NeREsich sk i soppsponds to 2
umq&‘fﬁft&ﬂ%&z’ﬁide'to e dthe Cﬁf)ﬁ%ﬂﬁﬁﬁs) dfQhe BXAABIE of AVWTRIP address.

Cul ture Met hods Mat her and D. Barnes, eds.
Extemmdgmr@aypn@lgge b%whlcg mayig. seti® afat g_@mggtpessggqtogg@)cate that WTs

Bl o [

300 w@} dlpfslrhglr%ndgg%kpé)?ggéc%%dg)g%lgg ‘metsé ?%ﬁ % %‘P{g&éu@@ as.?omated with a
differaﬁtog&bﬁ}ﬁlﬂitdnfsmhﬂﬁt@ silBrHel Bed efheqatrmltlple WiTeSemivitafil y/sidgle group need

cancerous cells, anti-transferrin receptor antlbodles

to be pagedis thesemerting an the nowpally Bsed seeongdipagingmagssage; 4 the

prede?ézf"n%gdq{mg obd St HGTe {UrREEANY] ydll%%@'C%rW}%h fARGEEn. Wi | &

her non ‘cancerous tissues t he i vi dua
syfferlng fromcancer or tissues fromindividuals

out cancer_, are. u trol. The .tis
Ve SRR oGS S ar e DDA BV a0 ith  eroup
1dentffire8\6§réts§t SRITBGSTIIN Uitd. nﬁrﬂlﬁgﬁﬁbxﬂ%t&)ﬁ 380 ma3A¢10&Liné&® mafbn defining
OCT) d then sectioned for stainin Cancers from

whengp ﬂcfcécrfenflrs© pwns mgprd e biguials fremelpd 20 Jdibsexaaplebia sgme¢mbodiments,
.. 10 of . & iy
timin ﬁrg?)n%ipn d%g aesrqﬁe sgegrfllecg(gl?%gf%/lﬁ%gogg;g%gﬂ?(r?c\r/lﬂtgnsfﬁ %ql%er slot for
first g gtBésshdesi grd trtnﬁknﬁymm, a pigRs interh alggmpritqst @peat interval between

col on, kidney, skin, roid, brain, heart, |iver,
succes§ WhEsh Pagag vsnal weéwe%éé%)ewmw#‘éval (fspest iner@d betygen two

I

sucectl B8 bl I D 8 PR a Bl ot sl B FOG SRR Knaqaision
tﬁmngubmaﬂafﬁunpbgngbq@amo carci nonas, adenocarci honas,

sarcomas, adenosarconas, Iynphonas, and | eukem as.

[00114] In yet another alternative, cancerous cells

| i nes such as BT474 (ATCC# HTB- 20), MCF7 ( ATCCH

HTB-22), MDA-175 (ATCC# HB-25), MDA-361 (ATCCH HB-27),

SK- BR-3 (ATCC# HTB-30), A549 (ATCC# CCL- 185), CalLu3

(ATCC# HTB-55) SKMESI (ATCC# HTB-58), ES-2 (ATCCH

CRL-1978), SKOV3 (ATCC# HIB-77), AsPC-1 (ATCCH

CRL-1682), HPAFII (ATCC# CRL-1997), Hs700T ( ATCCH

HTB- 147) , CDI0205 (ATCC# CCL- 222) HT29 (ATCC#

N NS\ ~Y AR NN N = N~ | NSNS\ N = N~ | ~1 NN\
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test binding of primary antibodies {e.qg.,

anti-transferrin receptor antibodies) to normal and
w@ansaeaes ti ssue. Several kinds of pol yM CA(tPET/US2005/020257

Detection kits are comrercially available from The

Binding Site Limited (P. Ol6Box 4073 Birmi ngham B29 6AT

Engl and) . Product No. HKO0O4.D is a polyM CA(tm

DeSteecrid paging i gvah s ystern s srnipiien SH2 amygeciudérond iformigion 362,

KOO4. A is. | yM CA(t t ection. ki ' . AEC .
moduliipriaiomnich T8, Yo bidhe PRQTHHORDIS e Piat RS b Rrormation
368, %ﬁrtﬁ?ﬁhynﬂoﬁ?ﬁﬁ&mw. tionk FoARitRMt B0 fclidsiaakt of BRI ined to be

e

irst step in IHC screening to select for an '
used fppraspssing wceived sroayd pagingracispeaisigeplom gdertgeytract received second

.ant i bpdies raj.sed | ' .e. g, | - i-n
paenf S B3 B o i o P RS RSB yaence
cells or tissue sanples). In one enbodi nent, the
tissue sanple is sections of frozen tissue from

dil¥lp@H#inn igfogaadon Jofeineludessiniyrmatian uedda AsioBerepigRodidation scheme,
o5 GBS AN i RPN Ak gl ERERen AV, s
to defhbaabie second pdgingithgseagk cigmeld ity aangeivdd secondnrgingfignal message 346.
he SRS AP 00 b sl Ao S
(1999), and Stephan et al. Endocrinol ogy 140: 5841-54
(1999).V. Methods of characterizing anti-transferrin
r dcepitdopagig iinﬁ:@miaégn pi@g&_@ﬂgqﬂu%b@ @gedﬁ@tmﬁg idemifigation and/or bits
oo R R ETORE LR O SRR L AR mmctons
to the'figed WT 300, R0, trngitio [Be anvewd PratdJrelcsive GFIRYE €ordtol yhformation, send
~ _available fromvarious sources, for exanple, Pepscan
timinggenteqtdnfopr) die panddrg Wes corgrm] glfpmqg@nyyngdgatw@formatlon, etc. Second
i -366Rh 108, ' . ine. ..
pen TSGRS00 ERAGL A G BE, U4 Bl Eh R Aion b
356, anictdrdahcebwitdibe inveeatiepiW D pdentéinativa. informatieaB6&may apdyde
, i.e., contain in.a single stretch of .am no.acids, ar
nforringis 5Pyt NG 0B ESaNE B REPOE o8 TE i GEEHarIe A that WT
300 i m%%g&%& RierRbd &8 iéht"i‘&' ARcLibal sedBYd B&gtingﬂfigﬁﬁ%iéskdggx 338. Such

contained in a single stretch. Peptides of varyin

WT itlenigichson isfgmatien 36% ey intlBlearful adentifigs whishginiggly identifies the

i.sol at ed..or nt.nesi zed ok €conbi na and used..
W igiin Bt RSO E I et sl GRS PR o i Spe 5B aimens,
identi@iRhti B0 ¥ormhh6n 868 ineRRled énoth lis B donvéy aRAf BY dddfess. In other
receptor antibody binds can be determned in a

embodirsendsrihe W lsidertiivation iforsiting 36§ acludsp p ipgrtiabisientdigey, such that when
. i V. he..e | . :
B B
combariedi vactoithe infafAatidd] coedyed bgtthegronpideadfithivh biter Hie ofi gedeceived
. to characterize_an anti-transferrin receptqr antibod
first pagingsignabmesge 14, itinfulldigpe OnLReD Eifer TS g e 1ntended
recipiéRCYMnd RcbivEd sécgncfl‘rpggh??ﬂﬁss%?é BAERan be BeterrhinBMSTRE dtfrmined IP
receptor to determne Tf anti-transferrin receptor
addreant¢dnh entl eenhilpds dompaieel agamst tbpiR efdress376t0fid¥T 300 for a match.
ant i bodi es. Exanples of commercially avail able
antibodies to transferrin receptor may be avail abl e
ang iy inkSmatdenB 76 inefideSinf@niaien Rihih iAGicas ¥sn talegkFor the
herein. Conpetition assays are well known to those of
secongliiagingimessass signals fxain BSER. Bergeaapies theagigup corrpspending © WT 300
. i hi (P . . . .
may G134t 5, Bl B B TN o b\ BT paging fnepyal during which
characterized by the tissues, type of cancer or type
of tunor to which they bind. [00120] Anot her nethod of
characterizing anti-transferrin receptor antibodies is
by the antigen to which it binds. Anti-transferrin
receptor antibodies were used in Western blots with
cell lysates fromvarious human cancers. As i s known
to one of skill in the art, Western blotting can

. e s o
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agent or a fluorophore, such as fl uoroisothiocyanate
or phycoerythrin. [00124] As with other known
wa@nioshezsides used conmercially for diagnostic apdr/us2005/020257
t herapeutic purposes, the target antigen of this
invention is broadly exprkksed in normal tissue. It is
al so up regulated in sone tunors. Therefore, the
they aRab ldskUbasecond pagisg sigohls aut @ptuyé a desiei ved rsyccmﬁ papiag signal message
anti bodies of this invention as used for diagnostic or
346. therapeutic agents will be tailored to the particul ar
tunor or disease state at hand, as well as to the
particul ar individual being treated. [00125] One
mRededcddirsisging signal messapediddars wessaRerisaned from rgoeived first

vi.vo tunor i nkin d
paging %{gﬁlaé%&qnwtg?%ogg PS 028?&1 nveg %??stig%qhg?%%’)g%?t}%h l%lhc, 356. Receive
first pégiﬁg E&gﬂlaa rﬁé%sié@@ 3 gie\obehingdd wwmmg wsingthe élyst(pxagmg lsinal

QQLnHC ine to visualize thg gcall ation 1 %Tft
detectioataodaide ZHt forseayolihe pprralen labe Bt deRALERIYETPE e 214 to
¢ FR 558§ fifhccord
R PP . TP D Wi
with tREWG-€dteeHne alodaarioh téhems. us@DbABHdulate et fiinst paging$igueds
for detection of transferrin receptor are routine in
the art and include enzyme |inked inmmunosorbent assays

(kPO secd AR §61aP ieadae @6 dreeaRblyGHEREEDF T 300 by using
enzyne | rmunoassay (ElA), radi oi mmunoassay (Rl A), and

the seWrl iz gl tal écrtacttyml reodt{l@mrp]conwolabp emr@n@? ofy the gecond

demoﬁ@%n&é%ule g‘fé 8:)? cg@mrx?a %Iégllv n@%c]o? g{%l%gig{slzgls 3 ¥ransrmtted from BS
200). REOQARind §i GAATRB dedWded irRadcaianteabith et cmhbnehonhysdulation scheme

conprising t step of adm nistering a radloLabeI d
used tounaivlgpthei sﬁ¢®damgmlg@tﬁjlat80 Thus.ilh aFSPreARss Witk the VAR, Birst an

Seco“ﬁ’e?ﬁg'tBé%%“%ﬁ%g‘#%gﬁw%' on. The radiol abel ed anti body

or pol ycl onal antibody conprising
a radiol abel, preferably sel ected fron1the group
consi sting of Technet|un}99n1 | ndi um |

|, lodine-131, . .
Rt?@ﬁ@m segend paeang a2l TESSASELFRIVEY) Fﬁ%é pagie é‘%fgﬂﬂ%]‘%f’?‘?’“s in the

4 ddich&WedPemdYR RRGtDReaB48 are messages
Secong%gglb di'es ﬁﬁﬁﬂﬁ > gb ﬁaghag her apeeuglné r adi onucl i des s
generaté@ by aWT 1300 ane triﬁhlr,uttédlmﬁ& 300 188:5peksErio thersuee:ssful reception of a

Samarium 153 and 47 whi ch . d
R S0, St 1y 6 b o
acknc%@ enfenY ITHE a@ﬁ@ a@l@rﬁﬁﬂé@éehﬁén%@isﬁgd BB mIPbe pehsdmessage, (e.g.

ed in t art will appreciate that other
one or adévohiss)i thet 1ssmlsrpét§d ar epredegrmingdh HMeds-Sh éVl[%ll}F%%i tg the second
pagm]:ggﬁ,;ﬁﬂxéﬁem L ﬁg és%@ E]ng? (ﬁ‘cga'éé?fog@s%o\)}g) EWYmP?esource e.g.,
one tJ@m&% @hg.to Hﬁatatnbm[tteﬂmbamdmagfﬁcgnn@smh ¥he timing

uter Tonn net.i c Res
convwwgm@ve(ewmq 55 689 el B01 900 e DHRTEHEGA 719 & Rnoledgment
reat { t known to both BS 200

sonfl L AR AR R koo,
and Wargpenpl at ed. [00128] I n other nethods, the cancerous

cells are renoved and the tissue prepared for

I mmunohi stochem stry by methods well known in the art

( ey mfd%f%’%ff&%swmbmdas A4 £971, RGERUIID Uffdrméti @EX140 G adubtess

sectioning, wth or without fixation; fixation 33
inforpmtier 876 renehied diagigs whformaion A 78hask mods infImatee a8l 372 may
enretrie t BRAR I

mduaﬁfi?tg&(ﬂPeegam%%C} sggge ugégi% & dg{ gh{%? eyd t;:ggﬁcf er ougé(pt%‘%l peer node
of qujdog aitd ddth fdceivedfroni B €60.0F erldmah[lb pifermationf3@4 may be an identifier

anti bodi es may al so be used to determ ne which

i ndi vidual s' tunors express the antigen on their

surface at a pre-determned | evel and are thus

candi dates for inmunot herapy using antibodies directed

agai nst said antigen. The anti bodi es may recogni ze

both prlnary and netasta3|2|ng cancers of t he ovary,

g, a o o o o s o "
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radi ati on therapy, to determ ne which tunors are nost
likely to respond to a given treatnent, prognosis for

wo nabsaesisel Wit h cancer, tunor subtype or ori gea@r/v§2005/020257
net astati c di sease, and pr@gressi on of the di sease or
response to treatnent. 01 32] The conpositions of

for “&hi%gl\égg ?)égsgbﬁeﬁl @%H%S%é%ﬁgllgg 1511%90 | g)?ﬂeggrhaeﬂ%%%r unique to the
WT 398784 dybe BASCIthtRRCnadRY Gerlt NRACIN ddGRlgingInMrindti 6 BB includes first

di seased (non-cancerous) cells. Di sease states
pagingsignabinéormation 382 anfl schenchpagingdsnsl infarmaation\A8f Fisw paging signal

org 858 o e PHE BT 250858 gl

messages Bo4 wmiualf@r WTrmonﬁ.tlmdfg casap meﬂwam\mey) i@ member of the
used for nodul ating inflammtory %Jedﬂé oi mmune

groupy. SegRoWREEMEr STALANATERAEPS S5 peR ik TRaHeR tnckided in received

f
ecor 3 9 L BTHRAD 1T L0, 50 3 WS B it
1dcnt1lﬁ§5 WiD 3®mwuhmmm:$h anidamsysierd 10€1dnddddivionaliyagingvieforinaion such as the

cl ude, of illustrati tofllm
type i . S Biedupecorrshdyrt odhe BRE bt Riseoh TR the page.
Modéjltnﬁﬁ{n%ﬁﬁﬁ BE@nal & She §thiElRWRBO0 Ye. %W)ﬂl stalk Sshapatate, etc.).
I ncluding ulcerativé colitis and Crohn's di sease,
rryast henia gravis, lupus, rheumatoid arthritis,

o eSS L Pty 07 8 oA AR o s

the wit@leBPdeirhingl 3405 Wﬁél@ds%emﬂ"ﬂzﬂ @aﬁmlabutir&e Betrtentad (ﬂhefiﬁauttﬁ)nal
| eukocyte-nedi ated |ung injury. [00133] Still oth

operajting iof tiei wraless é?“fﬂi‘%é%é‘tql %av%%ﬂan&-frt Eiver ?&Qetfa'fmﬁer 304,
t

pouef SRR 3 DAL RSN o BASREBROL g B et v,

The sﬁgx&lﬁng)fowhgﬁ}ﬁmlsegheadlatta/nﬁpmmmoo 1324 @veuntrod gerviperagian of the receiver

t here hag been a ci)nsl?lcéabhe [ rov.en;nt in the d paci
302 1@ PRSP AR TS AHUAIe R A AP S ER S A gpond paging
s1gnaf fn%§slzl§§s ¢ FOASarAUS Bp@te Thd Ganskthm th kedBmit E‘l@ﬂil& (including

pancr eas and bone marrow. Per haps the gl nci pal
paglrxgm;:kmmiddgagnqnt olohsages 348 He BSaZX0. Efmmatm@foé@:3 yseagent s

r i ndu tolerance the eci .
oo e L AN e S SRl P o b i vsine
signaPfimM KidfsmAfien BT@RSRLiant &k WIT @ @altwﬁ‘sbm(sleeg at thela@propriate times to
donor  and donee are different individuals fromthe

recei et Byaved 8EAIS (0EELHDID SlepmBPEPSETHTE. |9 Kenye pasond paging
oS, TR R B85 g s
First ﬁ%h ¢ sighal@Rteofion edule 364 phardaedinfiramtien 32éDﬁxthﬁ]r_1gﬁmSpagmg signal

descri bed anywhere in this [icatiop that te .
systeprgfqrmgden 34} angWiTi ipfrmation ?ﬁ;) ‘Pé?é’@B?‘otFe %FiVﬁbg‘ﬁe@ regedyg first
@{5&% 8lof tHAMIH &IidduldtRA TS Re 314, e.g., t
pagm%kg I St satggﬁégﬁ?ﬁé S?%Etl%d Om)dul ators as tdescrl eed o870
perfol@ragion:coharesUddmaiubaion vé thegecedi veel finstapeging signal.rte cenoverra first

T T NI TN S A -
324 tbRx{rhk® i34t PASind 8MAl iRRGMaBEHI3 S ERfeaporgy 0o firkd p’agtrigelnformatlon bits

scope of the ordinarily skilled Eractltl oner are
356 frem ths nequdq%rshmgmﬁjmwl fessage B4 4 detprmines Mﬁﬁtﬁém \NT 300 is a

memp S ST BN CPTRATL O A0 b SRIBARRA0SCED .
actw@tem@&nttdndﬁsk to $ledpust angvméwemaanﬁglml greab dyrestidn moduyle 336.)

npr.i si.ng antl-tran ferrin rece ant i

Seco%pwwlg@eééie@éwr\/@a 3415 36 e a e aes ?f‘f @ﬂif@rsccond paging

anti bodi es, pol ynucl eoti des conpri si ng sequence

encodi ng antitransferrin receptor antibodi es, and

ot her agents as described herein. As used herein,

conmpositions further conprises one or nore anti bodies,

pol ypepti des and/or proteins that bind to transferrin

receptor, transferrln recept or agonlsts antagonlsts

oy o o o S g,
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mar ker to cancerous cells (such as but not limted to

ovari an, prostate, pancreatic, |lung, colon, or breast
w@26a2528€1 | s) expressing transferrin receptorpCt/1$2005/020257

ability to deliver a therapeutic agent into cancerous

cells (such as but not li4#Pted to ovarian cancer

cells) expressing transferrin receptor. [00139] In

signalS9ERmMERRREILABNE4A2 arld W TaRfdrihadyn 830 folentroMéetdceivet 3010 receive
anti body that is produced by a host cell w

second ppeiag 6igAlBRT tafoniplhe ﬁﬁconﬁﬁm@é!slsmlbmoswls&éﬁyo demodulate the
s ISKER v E RS LN LA BB SIBATIESAS s Second

signaldizpsesibh ethdhiehrse detaisfoanatiaaditidva Ideil@rmmntwft@ﬁuhr &€¢T 800 is the intended

pol ypepti de ., [Fab, Fab:
recipig o Bipage Y haPy & GnfschbiitBIortAlign i R Sotkipapapnd pasing
mességlétﬁ@tcérrésjﬁgﬁcﬁﬁé to the SEQRd PR EL L iATSIRABAHiSI368 i#€bnveyed to the WT
body portion, humani zed anti bodi es, and any other
seconmpelglﬁg exgn@lonfqrglan@n B¥hand a a&gmg)ﬁcltnﬁwé@ig@meemgnﬁé mgasage 348 is
gener?tgé I?rjes%n t%cg%ﬁ'fu{%hesrg%ﬁ é’?o ﬁl%%}'lé{é: utﬂ’l?ez ge%lrn'uﬂed by the timing
modu&pﬁﬁi Thé& bdcynd mrang Syl ide@bti] HOdie alkb@entrbly B ™WT 300 to take
ant i bodi es di spl aying one or nore of the biologica
appropiae a@m@wogerfegn éhe laﬁn&ﬁpns ¢anypddp therepivedhiespnd paging signal
messa @Qgr The equi val ent anti bodi es of the
nt’i-transferrin receptor famly (including humani zed
anti bodi es and human anti bodi es), polypeptide

fragnments, and pol ypepti des conpri si a of thes
¢ IRHEA LisPES SIEBMIE OBV oiED B & RISy (RS of paging signals
that n?dk YO inixelpfar} béfrﬁnﬁﬁic‘é%ds@gﬁ@&qrobbﬁ dn&beplady %@]ment of

sonme enbodinents, the antibodies, polypeptldes and
the prpsent sivestiof. Figuee 4 vaegraplod0Q dffrequieney erothe variishleaxis 402 vs time on

e he TR S B0 AR BB DTS LB B R HEE SR st paging
signalR@0B] 4105 P@éihé irﬁ&v@lﬂll&lﬁd’l@db%faﬂrﬁﬂ phglCe@tad 0@ dllohedbytaecond

transferrin receptor. In sone enbodinents, the
pagmamgnbloddlf%es’rhetfﬁet n@gm;gpsmﬁl Hsocgnplies héefp(rsbf”é itigee duration 414 (e.g., one

re I 0
orDWFrfp by BoshRiriebiat AR SRLpAP e Rep AR itk 403
occu;{x&(h]éﬂdll pﬁﬁ*ﬁbrfr @t 0FDM syﬂnbols AVE (4. ¢.olespthar il Oe® rainymak tlteh[aocessmg
ol | owi n or conpositions, inclu har eyti cal
cost oé BFRSHANG s%s hannehanghyses 4 Gohgrsnt modelﬂaé‘ of afqﬂ&d%f T gfeig nterval
; ' 319 and d
418 i EENRERS BRI Te g LR aDAPhRE A 8t blkifh SBRRI1S and a secon
paginpyiganl 41&d f or m of such an antibody; (c) an anti body
conprising one or nore of the |ight chain and/ or heavy
chain vari abl e regions of such an antibody; (d) a
c h’h@?frktcpagﬁ@s%qy4m%ﬁsl d1@ biatiimdhRati QWA indicates whether a

honol ogous or derived fromvariable regions of a heavy
user (eigalAl 301, er iniggheralchgionp of usstrs AredivingRagbddy theafigt paging signal 406

v SRR RS0 ORI LD SO0 i i

one, AMasOABYGT ticedsets (e WDBOY) it cEdrosp fsg)eﬁfg@agéd ﬁmfee)peifatlon of a user
the 1ight chain and/or heav§vchaln ﬁe eag; on

(WT 34 inglpdesdworstspp. When e uggr (YL 30Qrwakigs HP-dRe B i( %%P(D first
; I \V/

recel\(eg éhe?}ﬁ‘rg?ﬂat %Q%r}]a@ gg?llt)éﬂgrhgelade%?s t){%ﬁgﬂﬁgsﬁ Q%l’l%)g}l Pal é4t06

informatiachit isakem thetuwses(ER 390) e bbrddy thedslbpepsate Z@dhefvaisentlagf user

ant i bod .have CDRs identjcal t L
TR e STBioE sieretie sy SO R PReINg Mt db e pgedrdmagine signal
408. 'Pl?é dechd Pagin 8PS 4b8 HANIRIludetRbdilell ipina MFéAmation, such as the type of

ernlnatlon of COR regions is well wthin the skil
of the art. In some enbodi nents, the invention
provi des an anti body which conprises at | east one CDR
that is substantially honol ogous to at | east one CDR
at least two, at least three, at |least four, at |east
5 CDRS of an antlbody produced by one of the

o o I LY o e
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VI1I. Methods of using transferrin receptor nodul ators
and anti-transferrin receptor anti bodies for
wWa hwsapest i ¢ pur poses [00144] Monocl onal ant i beci/es2008020257
transferrin receptor may be used for therapeutic
pur poses in individuals w20h cancer or other diseases.
Therapy with anti-transferrin receptor antibodies can
page (el OVNeRhdr@hdBer Rhskéd 10QITYse ¥R DOt drNotMb tréci@nudiditional messages
vivo as described above. I n one enbodi nent, nonacl ona
in othgnwplbdafinedAawrlinksbamets) Mprsews 62 o o ysgrsTRoni g a single first
h r
pagin SRHFEL5e e Rk RE Rl B Ipe P GRS oKLY pbfink entifie of the
pagedQQBf(e)ni)rtBitltbe’lgﬁohptmeprbanﬁtr@mlﬁ thelipage @tintphdesl cah bgiideakified.
(e.g., in vivo) conditions. In another enbodi nent,
nnnoclonal anti bodies to transferrin receptor can be
u?\ﬁ)qe {rQl the ABROHEBHE &yapghéaekt ®% @tsteﬁﬂ*nslegugyénmk 8t of user
different tissues such as colon, "l ung, breast
groupp rmsiaatcelarm/mey pqnabm mamberk@fdme;wr andtinle hesr grwstfpagmg
A e T u a ﬁ t{g1 er anfiml € paging identifiers for the
purporsr%snagpe(gﬁ%qy F |1t883'§' ﬁﬁrtlf _gmgd ST ?8%e?)\f o‘? ORI
assocfhﬁ:‘@l ReNgolis BRehiEled @Ser@RIdngsliTH itisik Odke] the ub& s&all énitor paging
ell. In another enbodi nent, monocl onal anti body
messzen@ with itgeafaser pagingidentificr aadh WhHinriBe 250¢iald 8pGEEOHPAgINg

g, 8554 0 AR e S5, 38 e | g s

with tﬂa hhdl@itarvdin ¢ thaatheeitdthodstii trainvedticarah de rapphardetoqqagmg for user
anti body. Palliative treatnent of a cancer individua
groups gy ¥elles treating or |essening the adverse synptons of
the di sease, or iatrogenic synptons resulting from
other treatnments given for the di sease w thout
diFigce b yllesthes thenget dpergancd rthemwgc G&S-iS@p pag‘lmgsnethod described in

— udes_treafnments f sin ain trJt na
Figurg o BHEE 5 SR o608 TheT YRR PBgRGwricH ot 50 S time on the
horizSIRRIRFEHNCohAYdrIW6 usds, W'FAQtahUWVﬂjAQOWHEh%otHMQUﬁl@& the downlink

vomtin etc. [00145] In such situations,

chanr@haaugnﬁ Fasffisstagingsianst 6. a\rﬁttm}fdd?lwﬂb‘é’%mrm WildyZewake up

and recelve tl?n%ﬁrﬁeﬁage@%&ﬁgﬁ% rglﬁ)rﬂgs% tggnt tgé é?st%t aﬁﬂa{] '26? 'dx":sdt#ﬁé ge either of

them A@@@qus[tﬁiﬂiﬁiﬁd tHelTirytgiagBGidnar médil’ﬁmdbﬁbht— 0. After receiving the first
anti-transferrin recgﬁtor ant i body be conjugated to or

paging signal Hoe hothi Wik Ad and dY bA2 8P backio tBe seep stg " h thedirg pagmg signal
mfonﬁéﬂd c[ﬂpi@l@ He'ba s &ﬁ%ﬁd@%&?ﬁ&ttf&swltﬁ@wcsm Féé?l‘?;f‘glgﬁa?l (as indicated

er vesi C es cont al ni ng c henot h erap eut
by daelﬂ:ﬂpm&mds 59&}1 Adtbnrond pztgemgenhtdrml 218 budh W'ﬂﬂhland WTa2dakd up again

ch tr nt to ta t hese nd o he cancer
and rSCgIvE ApORELIT fg%l%eg %éw"?l% 8&3?35@%?039 trip e at PERp 200
pagesaW‘i' AlhESd @b %t@%?lt&ﬁi%?ﬁ%@i@aﬂﬁf&hﬁﬁaﬁ 8l =CEpon the reception of the

hout being limte 0 an articular theory, the
first pagmgstgnahér(h bmhanfédeqnﬂaV Téatcpbt@dgﬁ apsratinn & regPive g sggond paging

sl 0 b D67 NS TRERIs Bl LU 31 Uoon e

recepliBflbC@e sbdnt pagiapeighhics 12f tREWTAD le@ifol&M)tkbeﬁstruct]on if any,
enbodi nent, the anti body can be enp ed as adj uvant
mclu@qqlép gm,seg@nq PREing signah mepsage ang ¥CE X{Tzﬁé Nl aqtul@fto dhe sleep state after
deten‘)(} egretrhaﬁ)ﬁg ﬁ&%flh@rgmts Pt nb{]mgtrcg WTA's %}énﬂﬁelt Iﬂﬁ)te that though
evel opnent of net ast asi s. e ant 1 body can
users ddTAhiasd VEA2 hafeothe sane paging (ntﬁi!wﬁdlp theaabbve tvemmiy)m |gmeral
n i ndi vi dual th a tunor expressing the antigen in
dlfferS’i‘td’é?rstcang (Eﬁdgrémi PRSI IEE’rY)aFfspt he tumor and thus
enabl e or sinplify surgery, spare tissue during
surgery, and/or decrease the resulting disfigurenent.
[00147] Cell cycle dosing is contenplated in the
practice of this invention. In such enbodi nents, a
chenot herapeutic agent is used to synchroni ze the cel
cycle of the tunor or other target diseased cells at a
pre- detern1ned stage Subsequently, adn1n|strat|on of

o Y e - o "
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sargranostim streptozotocin, tanoxifen, taxol
t eni posi de, tenoposi de, testol actone, tetracaine,
wo kosapm3€hl or anbuci |, thioguani ne, thiotepa, POPUSBOROR0257

HCl, toremifene citrate, trastuzumab, tretinoin,
val rubi cin, vinblastine s@llfate, vincristine sulfate,
and vinorelbine tartrate. [00149] In a preferred
erfipe di stRek on Eéﬁ@eéwtsbatxﬁm“ﬁpzigsngeﬁjp@ GiigAdlb ¥f BighRCS kel Befurther
dividing or rapidly dividing c , such that

deSCﬂrbgfih-Id iFigude Agingetardangeavithethe trvgalign, diffarent meditatianeschemes are used

XIC ef f cLs, 0150
or w5 BB BB b4k E AL SRS v .2
i gnalC531|21 $11&Dpz\lgﬁlhg3§lgﬁeh &06 higsch fasctype ef mbduledi@r, e.g., a non-coherent
articularly useful faor therapeutlcappllcat'ogs, fO{
mod @ﬁﬁpteemedépq dnss nAfgeawEoheRRel deforaataap decadedhe fodblateg
mfonﬁ?t idn" WA dhd SFTASS cd gn’@dl&a u?%’ﬁfn%ff] 0, 'aWhEY)e e f % first paging
such toxins inclu not limted to, sapér
signalc#6i, cheiamitied hor 20HDM aymbgls aﬁdlerfayttmgmgmgrdl of @031&'@‘] 514, process,

O R e M TN

inforrhR&HnARCSI BIR iARL@GUh She Brst paghrr% sififal O51eE tHehKERPRIY irFormation bit in
agents, or to [ | posones or ot her vesi cl es cont ai ni ng

first ptaamgam@ak 508 1a@ethue§V$mmpgmm haphergorillawy b a gerrgsponding second

pagmg ﬁgngl é&%& ng&c} hﬂg 'gé§flcé< télslé:-g ght%% o’x Lt to Wsteﬁ\% ﬂcj\xnalfeg'ntli?arly, first

paging RRABL 18N RpEH hok-corat lmh(ﬁluaﬁhoﬂlc/hehibc aviran aadoM@ALhean wake up at
anti body so long as the antibody is able to bind its
time t 31 et O jughaferethsbeawupg of the flem Paging aignaha 1Y, sceiye the 1 or 2

oD SRS P TSh A Ao o 2 e

OFDMi sﬁgiﬁts aimd éarérmyinethei vablierod cltel 1yfo(mxagon biv wathaut the kesd for a channel

_ alternativel nol .ecu
estimils i BT ST RO b oSG R G H S By Paihe signa
510 1§Tpltﬁ@W’1% 8o i8R hatiRGe Wil be §cox@@§p§ﬁ‘&m% s&@Ad dihg sikABl 512, and, in
toxin and chenot herapeutic agent of e present
someiembedimants, camaib en cogipinem agtivesaleyvhieh eansupay mosapawer than said

slecp e ey B0 HEt PR AT Oyt bl vt use

of chatl Rhhatisn AP uEatd\R InGRCHe PRSERRESS, eig. Salbél"tekddﬂ @itidulation
capabl e of reacting with the other. For exanp

scherpy cAlesoPI e LGRS WHIOT L éRE f5s>24nth st apceplien Hwﬂspcond paging

si gna% ﬁg RvTRY o v TRY stgﬁ t& P&QRE Si éﬂ%ls reeg‘céllﬁ&% Bfg &While multiple
carbonyl - contal nr ng group rlde or an

symbasinghyta trahemitesd d/unhg eaclfh @nﬂy)ll perial)p.gc cmsingldnﬁfﬂgmaogﬂodnly a few of
| eaving group (e.qg,, a haljde) on he ot her.

the ST SR AP G B VBIPOB I it PO SRS Hy BB § Pma by be o pilo

symb‘ﬁw eﬂ%lﬁﬁﬁ%ﬁ%H&drﬁte%gl?tﬂﬁte\ébl%sﬁth@d?fff&&ﬁrfféqﬁéncws e.g., tones, it may take

crocarrier refers to a biodegradable or a
severalaynibobtimgs tratdiee psufficichtenunities bf pidotispmbblsiid eraducowaraiable

estim g IR STES UGS F BB et BRSO PR 25 ofeeinning at
522, W’{lAMIﬁifwrmm May, @56, fohaByBBelPeribés, pﬁortza@szza peffoim FFTs on
M crocarriers 1 nclude "nanocarriers", which are

recelmdcsrg;@hsrm joedes tesyablish ajrgleablsrchpmagl estifatte afbe establiphpd channel
I 0
estlmE{e% Sé’eﬂl%yxp]é WISAI Wﬁg@e&)ﬁ%ﬂ%g ?allje(r:{élcgr?cg ]Bd%é/geééﬁﬁ 512.
particles forned fron1b|oconpat|ble naturally

occurr| pol ymer y s or nt het | L
B Jorothils e i s WA hixe GeleTEd Bragessinenticds || wieine signal

510. fIr?E erﬁB&Hﬁn@Q@r@ CwREreGROREEs b AKRDORIRE WEs mA§ uﬁ\?{hka entire

as ot her biodegradable materials known in the art

Bi odegr adabl e solid phase mcrocarriers my be forned

from polyners which are degradable (e.g., poly(lactic

acid), poly(glycolic acid) and copol yners thereof) or

erodi ble (e.qg., poly(ortho esters such as

3 9- dlethylldene 2 8 10- tetraoxasplro[S 5] undecane

[
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cyclization to occur via intranolecular al kylation of
the am ne. Methods to prevent this problemare well
whoman22264 one of ordinary skill in the art, forCEXSIUPH/E0257
by preparation of nol ecul in which the am ne and
a-hal o functions are sepafdted by inflexible groups,
such as aryl groups or trans-al kenes, that neke the
duratietnfiemsity 526 oy b 14 mtesablish the cbamehgsematy Howgwidpsgme

See, for ampl e, U S, .Pat 'bit =1 and wake u
embo"é’l"é‘b‘é’rtg? N@Es gB b&%n‘j“t%%%‘%% Sg%}grf%? gﬁ’s‘f Iéﬁi? fégﬁagfn% bit =l an _ P
again &rhdQ3P2 Yk 8rder @ r8edivd &ifdl procest ynouzbGifSEhatme e gf, enpiegh pilot

cl eavabl e Iinkers that can be used for .the re%rkgil O of the
signalgfso airet i lsharye} exgineashis egtablished and panobs ypefl apH th i €S

ased on Gis$>aqgRniL| ' fdatoe R0kH8@E thé inféiehation bit
secon B?%?%Slé%@isﬁg'nrqr‘ggtu& ggu@l?#t?g?%%{oui nt rgg‘zéij(lyull a?@
in sigmm%ﬂemxtdicasinglmoascdnkiepagimg@@mﬁb‘ﬁwt@dl@rr@@m%@- dosemg

recept or nedi ated endocytosi s. and the,|lysoso >ee .
emboqlimengxta ﬁﬁpt@p]ﬁ@ﬁ@r?r%{ra%r%tt%f during qne épftalgﬂgt r_ng,F?gg.sthe §5E interval
betweg:l?) F‘B‘iﬂ-an&%zf4,1 04814 054b1(sh 981nahiel ckin@atel 81388 eyrhivsl tivfies. Note, that

j"Ugat es of “daunorubicin w th macrono| ecul ar .. 0

in corpgisbiethe;wikaeny tertniadls do got,nehiq wakeaprbefprecthe 1gpaging sigpals (506,

159 (1988) f.or .t p aratio ' d t ire a
510), &aemf)rmﬁl Hienals &ﬁ%ﬁ%ﬁﬁg aor?ogrrbtsl\l%gerq? %ggggﬁﬁhﬁ?&nocse? oF require
channB] estinfaf o §Ecdiesthe 4FofRQinEGY doh®8@). f or using an

acidlabile linker in a simlar fashion to prepare
conj ugates of daunorubicin with an anti-T cell

ant i body, Ir i heN@olst pﬂ‘}%ﬂl fem of the present

7%&%5%-8%“3%8@%6?%%}? (ih}nr? ‘fsg’gt aunosrcubi Cl ngi?g an P , ,
inven@Bih Whedeavh firsk pRepg bigealspames nantiple [iifoursd onditsapach hefgymation bit

(or polypeptide) of this ipventign may b onj ~
is assp¢iptask @/dl% QNG SeCqE FRBREEF ‘P‘&qﬂ?‘%’dﬂvé{'ﬁr%% FYEYY, §g&1§ﬁ g\f\% paging
si gnafr go&itvgfsai%[\{ infdiatiBn BiS HASE bOihe PburTRich@aSor Bits specifies whether a user

e |n§ anti body see "Cancer Therapy with ,

of thd\bviespadilg gobp bidasesssT beinDpagedCmdid Aber griegpondapgsecond paging
. Press, Boca Raton, 1995). 0157]. ALt ' ies@h
O e Al
predeﬁé}ﬁﬁ%egfhrﬁé)t 5QQdY phahesipaanjnigia @nbalidesdnilbédddyileSqnging

in US Patent No. 4,676,980, The fornmation of el
informaoas(el §.tke daging ypod@nd 8 Paging ideng Ber QORESPRiods pagsfl wircless

to specific types of cells, for exanple, cancer or
termi§pldeased cel |'s expressing transferrin receptor.
[00158] This invention also provides nethods of

del ayi ng devel opnent of netastasis in an individual . .

wi Figurednie e diqgirare 60R il trating freqyensy ?ﬁgr’etan‘iso“,se‘bf%s‘wt““,“k paging
onal A LU SRS - i RANGE B&iddntal @kis GOU OThre@BL@iplary first paging
ﬂguﬁﬂPﬁéméﬁ5§%¥F¥§¥§%§?§PFin receptqflantibod or ot her
si gnAT6U6] 608,616 ahb ainefzixemiptacy sacambpaging ﬁgmaétébﬁv, 6144 §16K BB, 620, 622,

to a chenot herapeuti nt.. In s i : ; :
624, 536, B805F TRV TR LT Dokl PREing Pighf s o R 81 e idtBfination bis
AR | EERNS I, laRd De SR RN 4riabays inkREAESBFormation
Corre]gﬁ&yét aﬂaggﬁgrgrg%odi ment, the anr?igt;%dyg can be E F
bits esquliatyd o/ith pagidz gveups B FeGapyl HiEache! thapagyye grReps (A, B, €, D, E, F,
urgi.cal ,rempval of c { t [ i, WTC2),
G, By g ey & rEdE e R Bkt S IR oy oF 182 (At WTC)
(WTHNL ooy, oW TEN! WIEDY, ¥ EPL ITER), WWﬂmlaWTGZ), (WTH1, WTH2),
chenot her apeuti c g(gent can also be adﬁT ni s%ﬁr echrlé)eéﬁl%{n% interval
respestivglod A berson ajouathincludes WyR Bagine BISTY4) Se8MAlH? NPt HieY
t unpr, ' el biheRf @9648. Fidepigasmtdring segment (1)
Seg"éeinggl)gfﬁé?hgﬁt%%gﬁ)g%aggﬂﬁggggﬁgg‘l e (g? sinmpl i ygerz%r gery ;
646 Sibsceoid paines ithtaryal gegueny €264 8o0u1psise HRENS HEE VYD, which
resulting disfigurenment. [00160] In yet another
enbodi nent, any of the transferrin receptor binding
enbodi nents descri bed herein can bind to transferrin
recept or - expressi ng cancerous cells and i nduces an
active i mmrune response agai nst the cancerous cells
expressing transferrin receptor. In sonme cases, the

o o, I T o "
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encapsul ate the agent for delivery into the cell
[00164] The pharnmaceutical formulation for systemc
w@eivsn2ess4 ati on according to the invention mayP@EUS2005/020257
fornul ated for enteral, parenteral or topica
adm ni stration. Indeed, a2B-three types of fornulation
may be used sinultaneously to achieve systenic
corresPOAA ) Belab i 4161630 Bea€orpslbi 658 ihd10dRM siper sl&xcsu@elemts(mém super
wel|l as formnul ations forlﬁarentera and nonparente

slot (201638, ert sheir(y) B3 surar skopf r63ﬁr§umehﬁlwg(t5bﬁ38 ?H@erskqté??&é*o super

slot (ﬁ%%o%n%c BB{%%‘? (%’D &?l Eﬁ&y %%)Qlt o iy o%@ﬁéff st gi ) q@'@'rglgresents the repeat

time iA@Atan fcﬁtarcaiwImmkItmﬁﬂlwdﬁnh\eiltmed‘roppmfgtseanad: |B1:acarpsiut @), represents a
pills, tablets, jncluding coated tapl et

fepeafs%‘ﬁué’ﬁ%‘”"%‘r@seds% bRssO p1SNH AANSISYARS tﬁ%mﬁﬁé 31“88 ' In this example,
r-ah! tisn.

o SR o 0l S e st

intervahfior apeseit bﬁp@hg signalmfar alveetystgsi lyncluduigqmgmgempsttymtles for each of

the pagii LR A R g O pdH: TR Begd et Fhmehosg ga8 represenc

the titHE flervACRISHIRDWIA oﬁélflkst bagns fighdliand ro@ﬁ@tﬂir@ﬂies for four second paging
anti bodi es are(&me erab éy conbi ned wi t
2]

signalpHRagineciaterval 41) 6p6ndagesdipieagingisignak (19 606, sggonghigrayp, A) paging
s1gna][F%lgg§erﬂ)§q. rlcnll;é B?P%ﬁgéyggég‘é es%%%l (%gbup%)dpatg[h% déi%rlﬁ?6l6 and second
(group Dgpﬁgng@@nﬁleﬁl& iFtalgiog,intefvlal (2) 6p8 netluades filne ppging isigmhia2) 608,

I ndi vi dual and that individual's nedica
secongtégrepn E) paging gigad 3P, %Omfb%?upa@cﬁfﬁmﬂcfeg%gﬁ% B%H‘Q (group G)
t ut 250 ug/ kg body
pagmggflgggl 624" £seRbR & . g{%lriﬁeﬂgrﬁal 856,

even nore pr | east about 750 ug/ kg
body melght even nore preferably at |east about 3 ng

{-,g’%glgg%%%%e IANE% ’ i)vr%gglg%rfe ;g%%bl g%f‘éo 118 é)gtgmg groups E,F,
G, an@@PMBm%(Q £ ﬂﬁ%lr%‘%%al’\@) @08. Pagirditbip Nrﬁélﬂd)rs {he@k&:8hformation bit

Enpirical considerations, such as the half-life,
of firgypagingsigpalil) 606 ovitiet ¢aurespands theecered @rwméb paging#igpal12. Paging

groupﬂ[g Hﬁ)ﬁltpf,ﬁm% %ebcgg(i {nz%mvggllgg E)lt% %ﬁs% g;ang%% S1 (\ﬁ? E@%f\ﬂgch (Eorresponds to

seconﬁl{Fﬂo)llF |1‘? Haging @tglnbmll@Baglﬁ@grdﬂp Qimefitére tl’ﬂ:rthird Mgformation bit of first
e of the antibody and to prevent the anti body
pagingsigngl @) 6%wéucfbgorfq§eorrdéé@ third; (grAvR&)Rpene i enet B e‘%ﬂsylg group D
S,
moni{Rg AETHMsShE e fch B Rk AL LR 12605, FUNSOBLRNEE (0 second
(groufi lB)’lpagmgfm gnanEle dlmgmg@rd)up E mainitbesithe figpt triferrmae@ud'lltl affirst paging

cancerous cells, reducing th roliferagtion
signal g GBP QLR rTSPORs Stcayt Agovn ) Bisdes g5 peing eroup F
mom@gﬁ[ @ ts@c% d 1nf&rﬁﬁfdﬁq}1ﬂ Meir¥e paghptsfine ) GOBI WP BSrresponds to second

ease or mul at1 ons of anti-transferrin recept or
(group®) phgidg elgnaie@ZZbEagilpg)gmpp iGamethrathedbgd irdprmaton; bitref first paging

signaf ) 1€ WP cotisefer Bt T aT8 L e T8,
moni @ the tféxﬁﬂﬁiaﬁfrﬁiafioﬁ Bit OPfia p@gaﬁg ElgﬁlaIQB) 608y wihchdkesgonde tb second
irically in individuals who have been given one or

(groun%@aammsrﬁn@t ¢2tion(s). Individuals are given

i ncrenmental dosages of an anti-transferrin receptor

anti body. To assess efficacy of anti-transferrin

I ekhepiperatian bf hastresyica (enngQi‘ 3Qﬁ) 15 $imilapwcthitiidugetadan Figure 5

di sease state can be folé% tgx ese I ncl ude di,r.eqgt

with FFRESEHE PAEIBE EYROFOR S BB ey Sy aindes wirclss
termifRS WAL bR wT AL W&ﬁes%ﬂ{aﬁml RlonltbiRke Hist Mif&i¥nation bit of the
X-ray or other imaging techniques; an inprovenment as
assessed by direct tunor biopsy and m croscopic
exam nation of the tunor sanple; the neasurenent of an
i ndirect tunor marker (e.g., PSA for prostate cancer),
a decrease in pain or paralysis; inproved speech,
V|S|on breathlng or other dlsablllty aSSOCIated wi th
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LUCA31, include: BT-474 (ATCC# HTB-20), NMDA-MB-175VII
(ATCC# HB-25), NMDAMB- 361 (ATCC # HB-27), SKBR3 (ATCCH
woIBs3t34 SKVES- | (ATCC# HTB-58), ES-2 ( ATCCH PCT/US2005/020257
CRL-1978), SKOV3 (ATCC# HTB-77), HPAFI| (ATCCH
CRL-1997), Hs700T (ATCC# 43%B- 147), Col 0205 ( ATCCH
CCL-222), HT-29 (ATCC# HTB-38), SWM80 ( ATCC# CCL-228),
first ﬁ%ﬂé%ﬁ(ﬁﬁﬁ%O@@f—t@3ﬂt AnfOMA i dn e, WTBiedd jermnthl GARA T goes back to

00175] The cells wer e grown in the

the sl@ppstatpuntalttbe n@tt rftrem@glﬁe@tgaals@bél% fethe dastinformatigupinis 1, wireless
terrrm?aﬁ Qﬁl?ﬁz &léag %oenrt]lngg o%fratf’ r%@rﬁ&%?éﬁ% @S&ﬁv‘ﬁ\%&érg%i@nal 612.
Meanide, Uﬁttﬁé&ftsﬂ‘iﬂftﬁm@ﬁ@r[ BirE Oliltlieaﬁh‘sastha@egm &rsunpemdnheatrmmmsmn of

a conplex mxture of small a j ono) ecul es. wit
the cagieaRAMOECReaend EFeuPeh) P&gﬂh%s%gf@? éhﬁllg@mf&t 1 afd%t’lélstlo the base
1612.
saioh 200 AL LR RN HB eI BRShO R, A Brgpa s
not representative of the specific cell type

Addi tional ]y, bindi f ser mblorm cules to the
ne noiippabdanBye ordi figvE REORUSIEANG 1 Posl¢ SufiiEstay due o
cong étt&tﬁ% iRBViARNpdoi P8bEp. For BRATRSIE, i@ thetRke! Safi 6rE200RENTs to
preparations are comerci all K known and publicly
el

individualiy pageenulgplehviesdess tarmenednhieh belppg Me(samt)pamg Erape.g.,

WTAKEP%%V'}M{X% an grogﬁf?gh{hfg F?n %ﬁ%ﬁ?@%ﬁ@%@l cah rcl)l?iwt [#1 %F (Oill%) wireless terminal

of a pﬁ%@gkrc{u'% A g/titihe, tHetRke QRNGELO0 @hY Qtlké mtﬂte[ble Phgiug nﬁe‘ﬂvdls (e.g.,
8 Mfinal concentration), and porcine

multlplpmagmaweeﬁt JegBen{ Gpeyrafiansio pagefthe HTeleBT BRIy iyppose that the
base th{goile%b dﬁ%g@s\?m{o el b%t@ﬁaa?ne?ésg?] rrﬁrrlghgsn g@%hmt%e %ef{\"ﬁﬁﬁng group
A is coafdsnel sdlivwilbiake iwitdrati@s of pa@ﬁthEDMGgmehlaﬁ”lké% to page WTA1
saline solution at 37C for, 15 mn tes., The .cells wer Sb
e idle, i.e.,

and VEAZNeia hatAYHOR A@OEiBEEIRHD 18 GReke et LAPOl e PrET BIREPLTHY
| e@8kdrek whNpddiA dgdh Wts%bn ested,
ne us‘?thg tgﬁ Hagﬁﬁ%?%ﬂﬂh?dég e supe%ﬁg?gnt vvft)asg rgje%%vg s
pagingerdup Evmaty beedlespended in serumfree nediumw th
nondenat uri ng adj uvant as appropriate. Exanple 2.
Generation of nonoclonal antibodies [00177] A
n%@swlﬂﬁldagsr@@ﬁ Xl afynibodirn GeduCey paging laRimty bPsharing the
Ml was renydrated to 2 ml in phosphate buffered
secongglaging signebchennelfresoyres amomg @ifierert naging\eapupsyarecificaly, one first

pagm%%{%la%mmu)égs mrﬂrl'rﬁtlﬁr_?m Bﬁsl f;lg:ltu;do %lghle ngtgr{ng}i)%&ﬂﬁfmh Bits and an

extenbi®h dit. I Eipey 6 adsumepleat thap fise pﬂgng signpled) 6ab ccntveyBﬁJIubpwgmg group
m ce via footpad, approxi matel ép ce or

t
informptéonbitsdas describedhaboie) 6 28 exisy is Slé%'lafr\ggf ?@\ngwwmbodlmem
each éalf%ﬁ)g gﬂBaWbﬁﬁ’r}do(ﬁrbl BSfil ththQaayus%r of ﬂTﬁH‘éBfré@bh@nﬂg Bhifig group is

MUt Zat | on
paged. it ns@rashald firstirevas e dofirst Myngggnal |(d‘bulf tlacawmpqmdm@ paging group
_ Ri bi . .Day i mmuni i bi..Day 36, .. :
inforHRIHAIS 0, 15 YSERE B < CL 30 SHemiHPS ST OROM PR geging group
mforrﬁhtl%n biPRY1, theluset SHAU RbA@IUAS operatéSo Pédéive alRYyai 8 sedn@§dging
for titer test. Day 71. immunization ?m-gs Ri bi . Da
messam Slgnﬂnlﬁthmtagmg gedups nfRrmption iy isgh and thergenHen Bi i sd? dfaen the

B L e

signab$l6Q €invifs télthe e vigusranitiodirheit | Hmt/e\ea,ahtherpxgmg@m;amfomianon bit is
to test the titer of antibodies Iga;)%au nst the.cell lin

1 and fhe gxtersiombitiHi b ghendhedetpijeasecond RAgIng gRses Hendl pergsponding to the
user Jaﬁ%%ré@ﬁit it cﬁ fr@ﬁt s@:cc%%%gmtgr&?grﬁl 86t 1BA & oMkl héé%dln one

usi ng CO2 owe cervi cal dislocation. Lynph

nodes mere harvested for hybridoma preparation.

[00179] Lynphocytes frommce were fused with the

nouse myel ona |ine X63-Ag8. 653 using 35% pol yet hyl ene

gl ycol 4000. On day 10 follow ng the fusion, the

hybrldona ‘supernatants were screened for the presence

o a1
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supernat ant was | oaded onto a protei n-G Sepharose
col umm usi ng the AKTA Expl orer system (Anersham
w@drmwsaresces) and then washed with 5-10 col umMmPEDUSRIRS020257
of binding buffer. The nonocl onal anti body was el uted
with the elution buffer, &% fractions were coll ected.
The fractions were neutralized upon elution with the
emboﬁﬂﬁ’érﬁ ' \Qll'th g r?é\/%ﬂ;hp snforfthton(it-01 anPEsehdibebit EW thO detailed second
vol ume of %1 ractions). The peak fractions
paging grassdesisignat ¢a h‘?éﬁ@@ﬂ@ﬁ&pf thetiPWoggondaragingsagnad chappel slots

AL R0 S B SRR b g

procedd sl gl @inyeaeisl of the faurRBSmilt pagding s(gmat $lo@. buf f er changes
of at |east 4 hours of dialysis per change). The
purified nonocl onal antibody was sterile filtered
( %uég&e’%ﬁz{t ﬁ‘é 542 s@R6n 36@ fchddto gag% tfeo WwilQdS %&mﬁheﬁé‘@h‘%l and
Ifred antibody 1s taken f determ nati on of
WTAQdbatbrit paging prooy ANThbboetanior 20A80) seteath of the paging group

SDS- pal yacr yl d h [ DS- PAGE
oSS S S 5 B8 SO HEETBACEY T TP EA py omacir
bit wﬁi@l‘i‘ & et @B ct)ﬁﬁsp'éﬂaﬂnﬁ% ?agiﬁg QRJquH' B 200isBd1f also set the extension bit to
entlflca ion i cal bandi ng pattern of

be 1 1mfmatcnaema|81gmt (1p6ae. e"gieahﬁiéle saties SR pan @ndﬁmsepynd paging message

senal IR HERT AL PR R gl o

corre$pRntlidgted14,@14pé redic [l& ﬁltbvhﬂgraﬂthfwt[’all dnddwmcte bk $othTpaged in one
cell sanp | es were prepared as descri bed above and

pagingnptgryat (eld otk epd theeehydpqucingtha RRFIBSESY- vari ous
concentrations. After incubation the cells were
washed, resuspended in 0.1 m diluent and incubated
Wilh hnd)thﬁﬁ}erﬂfodﬁ:rha'ﬁ therikiegsibe dit & hh)n)dlc?atésrthqn‘b’ﬂ’s fioin ggHIup with a

i - usel r30mnuesat 4 C.
BrOURLATBIOR B A oIS i SR80 REI R TSR S STHer 5 own group
ftePVhl. WT h
s ST SBAGR ATER ST T cop e
inforiA@sciarthd fisst pagisgrsignal |(d;)51606ds dbtgrming evinelr ¢ffthe elﬂleimliebb @gcond

v B0 SRSk ARG S S i g o
the WP transferrin receptor was tested using live cell

ELI SA. The followi ng nmethod was used, although other
met hods commonly known in the field are applicable.

ey s ARONEr Ry SR oL R0 tand Bige sysem in

accord@itleavitt thg pt’&dmtantfdmtloﬁ rifipurer7dy a@aphi 9ubusttatihg ftequency (used for

treated 96-well plates Fal Cel | re wa
downjink Ragpe;sighaist pretiei VREITBEY %%Shm%m* Sk@fvfaléemﬁi%ls 704. Two

I

ey, RRSHERo et ot 708 RGBS Bilpgsinas 710 702

714, @161°7d&,o'k20u7122ﬁi241,e726ca|re ghowain Fagure @olirdt pagieg atgnaks . 70%laed 708
vvere hen vva hed three .t% mes..w t.h. I.ﬁ . ger. wel L )

includy RSO H PGB HE DS # Py R RBRLE B iedf BT igheh pasine

grou;f NRBg CSECErId"-'G VH.2AtHeResYs16t5Q61indedes Rk Ipagih%_iﬂt@fd'al T44 and 8 super
for 30 mnutes at roomtenperature he cel

slots:vpeper sttt T8, sipehlat (201786, S«Jpwéotv(ﬁ} B2Bgsr ged (4)ﬁé4 super slot (5)
736, %:ug)l o%lﬂt &2 9?§ ?H%%%)S@&T% @%Qﬁ%sp@gr%%(%gﬁgc}n%%%6 represents

the rdpe@&GirhintetRal {6it mmedowatghqgtsh@awdr theagsteih ihéXding paging
wel | of I M phosphoric acid. The pl at then r ead

S, wer
oppoavm@esrforawrﬂﬁtheaﬁw goups SeBuenldi rd & 2OERB 1Pemg gy val 744
e L T b Pl 7L Bmfgrove )

using MVHrevl and rev2 with MHfwd9 for the heavy
chain. For the light chain, the conbination of MLrev
with both WLfwd2 and fwd5 yi el ded product. The PCR
program used includes a 10-m nute incubation at 720C
for use in Topo cl on| ng. PCR products vere Ilgated to
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fragnents from pl CFSP. Luca31.d or 4. HC to the 12 kb
pDEF32 or 19.7 kb pDEF14 Notl -Xbal vector fragnents
wo eoosnease pDEF32/ Luca3 LA . HC, pDEF14/ Luca31p@/Us#005/020257
pDEF32/ Luca3l. G4. HC and pDEF14/Luca3l. G4. HC. [ 00193]
Al'l-in-one expression vect 6Ps: [00194] pDEF14 all in
one expression vectors were created by ligating the
Paglq&ﬁlmﬂﬁlwmm (Besap C) pasiag signet b4, hndisprond (groulam pagmg signal 716,

oo il T RS A L 20k B

pagingDirgid 7221a3 Second[(B0LP B) phpidghipnkioy@4ng sequences were
determ ned: Summary Vi ew of Contig "Consensus Alignment
Topo LC5" >LC Ligh . 2 #1 GGGACGTCGA CATGGATTTT

B R e S —
first fdrmanPCSATA(T) GXCBTEOAGA MATTHOCAPGET totthe CLERA @EE[@C&Qformatlon bits in

CATGGATTT.T CACCTT >I.C 5.2 #41
first 1 m§€%§% %Tléf 1&'@@5\ i g@gl57%l1nformatlon bits

= 0018001 0, 24308cbri T
CAGEEAGAA <L5%‘%s““%‘§§;5‘§?§%éﬁg SRR IRIee W ana wrG

usingRSEATI @A PTG TR NIEST gnab AGAGENGRosond, (3rQGT GLPASRE signal 722.
AGTATCTCAG TTGTAATGIC CAGAGGAGAA >LC Ligh.2 #81
AATGTGCTCA CCCAGICTCC AGCATCATG TCTGCATCTC <L5.11
0 116/a81diti300i4 soé @mdATITEHE] ef\e ERASATEH Bia "B@@ﬁ&g&ﬁ-ﬁﬁ% eight group

TCT <L5, 19 010/ 12/ 2004. #70 AAT
mfon@@g%@-lfég @mm@t@g@wm@nvennons to those

AL SN ST R by grin -

0001Q000/ 11211 QI&OﬂnbdtﬂmentTm@{é’a GAGERAICal AEIEHEASE D members of

<L /12/ 2004. #110 TAGGGGAGAA

716, 'ﬁﬁT@@@é}G]ﬁGCTGOAGGG CC‘AGCTCAAG >LC Lig5.2 #161
TGTAAATTAC ATATACTGGT ACCAGCAGAA GTCAGATGCC <L5. 11
010/ 12/ 2004. #150 TGTAAATTAC ATATACTGGT ACCAGCAGAA

WERRER R AEAB AR S 8 WS FSppalPhasic ID (e WT TP

addreSTHNPAGIREIE A@Gﬁ@ﬁ@ﬁéeﬁﬁ%ﬁ@ﬁ%%%lbés&én@mﬁ lelC ID of 32 bits
C TGTGGATTTA TCACACATCC AACCTGGCTC <L5. 11

TCOCCCAAA
may be1mapped 3¢9 bits ﬁﬁl@ovm@cb@sicﬁm@nv@MMgrmem@m@oups (A, B, C,

o RS G A I R i

second GIGGA TS gECACAUATOC aMGGTdHB@H’@d%bglllhﬂ #3AWT 300 should look
; CTGGAé;chc AGCTCGCTTC AGTGGCAGTG GGICT <L5. 11
at for Hoi§n4 ol ssennal PagganesegsadiTeld prncmeingderaddinerpbigendiication

infoW aﬂ@%@%@f&%&p&é? &ggecg%g%&age which may be

used tAGENCGBOTTECpAdi CBOAGIE BEIET GE@ApageC Li g5. 2 #281
CTCTTATTCT CTCACAATCA GCAGCATGGA GGGTGAAGAT <L5. 11
010/ 12/ 2004. #270 CTCTTATTCT CTCACAATCA GCAGCATGGA
GBIELeARBAErated adih@6REAhdla2P8 b d%%@ﬁ’t SF Gy
CTCACAATCA GCAGCATGGA G&“%P AT 281 CT-éT%TE‘PC%lng system in
accoranepwA HAPressACINF TGN, Mmpmw glistrathgif3@uency (used for

down A et B e G VR PR R RO FrAG. Three
exempAGY TEE@agIhgsignals 808, SU0)R1GAZDAhe ex&ﬁﬂl@rﬁ%ﬂé signals 812,
814, L A2 R HA G S AT hOBBIE 3 . Figgs pagingeignals 806, 808, 810

inclu @o/ % 5004 #350 @ﬁ?@wm&h paging group

A, B, CARAROB3CON &liob 84RinEili0e s &Y 2fQih B v aBEFMEGEFECGAA 8 super slots: super
TGGAGGCACC AAGCTGGAAA TCAAACGGEEC #361 GGACGITCGG
TGGAGGCACC AAGCTGGAAA TCAAACGEEC >LC Ligs.2 #401
TGATGCTGCA CCAACTGTAT CCATCTTCCC ACCATCCAGT <L5.11
@0/ 12/ 2004. #390 TGATGCTGCA CCAACTGTAT CCATCTTCCC
ACCATCCAGT <L5.19 @0/ 12/2004. #390 TGATGCTGCA
CCAACTGTAT CCATCTTCCC ACCATCCAGT #401 TGATGCTGCA

PN A N PNT " FNT ™™ 7NN T SNT= SN N NN AT NN N NT
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XLi gated 9R S10/13/2004 ,.#81 GGTGCAGICT GGACCTGAGC
TGAAGAACGCC #91 GGTGCAGTCT GGACCTGAGC TGAAGAAGCC <Heavy
wa@b@sn23eepo consens. #121 TGGAGAGACA GTCAAGATCTPCT/US2005/020257
CCTGCAAGCC XLi gat ed 9R2 10%?13/ 2004, .#105 TGGAGAGACA
GTCAAGATCT CCTGCAAGGC >Li gated 9R 010/ 13/2004, .#111
TG%%}?AGACA GITCAAGATCT CCTGCAAGGC #121 TGGAGAGACA
slot (& gHheupee FlabIEBRARBEr Lpi@y 34 upar sius b &36nsupes sIBLE) 838, super

I T T A—

time iritényalt fed tvedRbetOdfatBYg20EhA]s fo#%kyﬁ@ﬂﬁﬁﬁiﬁ%tmggﬁ%ﬁg
ACTAT T #]f5é TTCTGGGTAT ACCITCACAA ACTATGGAAT ,
OPPOLPLGS, I FATHOTTBP BA e b B1OHBS 41B1C dAETEnETRRNAGBAGTTTWes first

. i G
s AT R TR Y R0 5 U .
secondNACTEITEZMRGLARGBERIGC aﬂm&eqmmp#m pagAGIEERIBIG. Paging interval
e R T
in@lsd¢nhB82NQdcond (#bAP CV b, ' i
e O 08 AT R A
In Fi Cherepsaiting batWeACAGTES VA PREBOTEES fOAAATET@sgHezoyp A)

seco%&@% @E{S‘lggspé%{ sé%%%v&{?%g{g%éw F%CCAA%E@ ;re%eat interval is eight
superGRET GGAGAA CCAACATATG CTGGTGACTT >Li gat ed 9R
010/ 13/2004 , . #231 CACTGGAGAA CCAACATATG CTGGTGACTT

#241 CACTGGAGAA CCAACATATG CTGGTGACTT <Heavy chain

Tt a8 R I
 >ligated 9R2 RSt Re DRECR] Kdu o uded in
first igprmaEasighat (1 )d@bed Fafire 6 by 1d/pp0ed to thé it cEAPGRONGEERN bits in

first (TATGOCTTCT ff_gé C Eﬁ%?l \AGGGACGG TTTGCCTTCT o
P AGHA OV 8RS 5 Araddtien AR &prae grmbadimypnts Gamogsdension bit may
be add¥dltchel LT MO Bils Rl i32m A i
 CTCTGOCAGC ACTGOCTATT AR xﬁé‘g{%%{%g?é”smg fieSame or
similay copveationnp thosexigusset GIBACHES WETBEEGATT TGCAGATCAA
#301 CTCTGOCAGC ACTGCCTATT TGCAGATCAA <Heavy chain
Topo consens. #331 CATCCTCAAA AATGAGGACA CGGCTACATA
>[hggahetlo® BcABE Uidh 2804t to Hidlike SR GA aﬁﬁa%%%er the

ACATA >Ligated 9R 010/ 13/2004 ,, .#321 CAT
metho%%g&@é&r AChIomeapliceonsCT e AmAe BATIONGZAEA he paging interval

: in. T 61 TT GITCA
e e
users INTERCIT GOPCA IAGAGAGGEEGSEEARCTREGS ofIHi gat 80if b members of the same

10/ 13/ 2004 , .. #351 TTTCTGITCA AGAGACGGEEG GITAACTACCC
group J587 BAHRCAXEPIE ADYREAETE IS TCFIRRFAGER dercis IV 0 extension i),

the BY 20®m@ 9 BE 8FIS 18 3 din uli shl LA Dhael; - S
T D <t e e e L B briitizine

pages @m%’p@m@msmwgm efiseD¥ite GUOIdBEROMC., and#BEasTERHEGIAGEe to first
. GGT #3911 TTTT AC | ] )

paging Sgef SRt S (O ) B oA bl oTeRE rropdss time

criticalpifgetbifigattpagin® R nQNEUS13d208hd., (@%ﬁ@%@%ﬂ%@i&; %‘;‘1

>Ligated 9R 010/ 13/ 2004, .#41
CACTGICTCT GCA Exanple 5. Western bl ot anal ysis of

t £ ' Lon in ncer. cell Ii
LRI B BRI PR B3E b PR E i e
acknoyEHESHOTIsiD2B) ansktimingrimenrelatioshiffslbeerney tedsi ér?zﬂin%ﬁfg accordance
.thtcu.lture di.shes .T{l‘g?ﬁiﬁ?nfl uent nonol ayer was washed '
with the inyention JHiguigy inc 1agrpm WdUustrgsing fregpancy 6p 2 FESSPonding to
tones €A & dHwIlinRPasiad i SOij i .
' buffered w t% %ﬂ%&ﬁ%@é@%%%@?@% W;Sjiﬂgrm %h?e%d\z:eal%aﬁl agrs]goz v
time opthsy hasizoatabaxinP@h Thowm exgmpfary fitst pagikiSsig@alpD66,i%98, 910 and nine
(Pierce Endogen) for 30 mnutes at roomtenperature.
The cells were then washed wi th HBSS+ containing 0.1M
Tris, pH 7.4 (Sigma Chem cals) and i ncubated in HBSS+
containing 0.1M Tris, pH 7.4 for 15 m nutes at room
tenperature. The cells were finally washed three tines
wi th HBSS+ and | ysed by incubation for 5 m nutes, on

T Y 1IN S~ " NI =" . ~ R A
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5 ng/ bl ot of LUCA31. [00199] For detection with HRP
conjugated streptavidin, the nitrocellul ose was first
whb@skest3f or 1 hour with bl ocking buffer (5% npeF/i81005/020257
dry mlk in Tris-buffered saline with 0.05% Tween- 20
(TBST)). HRP conjugated stZ8eptavidin was diluted into
TBST at 1 ng/ M and exposed to the nitrocellul ose for
exempl@rySetotidsagatg Jigrmis 91@19134 6y eS8, Tk 90i2I924(,‘ 826,926 aee sk@svn in
washed three tines in TBST before visualjzation wth
Figuregy Hirst paging pigRY!s “Po o807 10Faf ude Kus BFPUB|  BROFINAKOMPiES, One group
[ anl f.
nforrp e iR O P SR B e T aee e fidudes o
pagmg nﬂelballs ©84j 9944 ainda&supﬂe alotd sygleasiot €1) (93 8ictupemsiotanP 3y super slot (3)

o2 e s T B o 4P LR R, T i

(8) 992”?%’%50915‘ slot ¥4 &Qfgselﬁi thbFBeAt tidRithteRal fo8 a6 SetsloNf@ing signals for

anti-nmouse 19gG (heavy and |ight chain specific, cross
the syadguinpladingdaioets obpeding opramiusiisa forgash of Gaipagiaggreups A, B, C, D.

P43 BT8O TR B0 SR oS0 12, scon

(grou? B pi%lhg signalt9 14O E(EREIPAC Lipzingldignl D1 6calllsed e gtap D) paging
i nal washed three times wth TBST and visualized by
signalgQd8. P@Awgrlgwﬁ ¢ omolydys fiisppacng sighw @8+ preond (group A) Paging

s1gnal'§§§u§%8£§§ér8 A e‘;%ﬁilgl%&??%g&f{)&dgi’(ﬁ@ tﬁlMgL%y 'réll%g@% and second

(groupD) pugipgisiphsl 926. t he uni que band with the approxi mate
nmol ecul ar wei ght of 90-100 kDa. Exanple 6. |vwmohisto
chem stry nethods [00202] Frozen tissue sanples from

CEGRE 9 AR A s \WRIRarR 66 ﬂﬂﬁﬂat‘lﬁg Meﬁ%%:‘ Nebr2Bsbnding to tones

quick-frozen in isopentane with dry ice E;yosectlons
used fige pplindupagivig dvkaowksidgema 0 5ignambreint W st BiPg0 BS 208D oR tlesswertical axis

of. 8-10 n. a th unted o erFrost Pl us
052 vl 8 AR 14T D7y it oGan PREILS ST iR o BS 200
to WTSSh02 8RO e/cdh¥epphiiaralot ddsed@d foraanchcRhdvoleBELrhieht &iok 8MYT 300 to
2-4 hours at roomtenperature. The fixed sections were

BS 206 &t argexemplgy QEFRMisyptems the qe@@gtgg}lph:@}f channel resource for each

o TSI SR ey 18, 1308, TG ARRMBIS cp Qo e

symbalpevhivhds kselrved fdal use kiy rig: ibiehllet re¢ipBnT of hécooespahdipgatcond paging
serumand | OOrg/ M avidin) for 30 mnutes at room

signak enper ature. The slides were then incubated with the
anti-transferrin receptor and control nonocl ona
anti bodies diluted in blocking buffer ( 1 ng/w) for
6@iggram I90tirgdudds ¥ exemplaypemamlgdgemEhicsi grads: (gmsp ver e

I times wth the ock uf f er
ackno ke ROERDah oo pou S P QR Bt oL S, (eroup B)
acknoWEdgefRUBQghA 058 (difdksfditing thsadbnt (groRfBYpagiagignal 914), (group C)
con ugates and the peroxi dase substrate
acknayyledgemspesignaihg (c(onzpspﬁ;vdmg toseepig (8up %agtngswalﬁm (group D)

acknqgvl%‘d '%r%ﬁp% r?%?%gg&)%% g&ﬁf ‘%r o@%dqgffgggg)%agﬁg s‘i&nal 918& (group A)

ackncﬁ‘bledngemewemgnal o6H (c&rrrespmdn@do\seddmdmgmp aWylagimgaighal 920), (group B)
exam ned under leon nm cr oscope. 0028#$£In sone

acknqugedgemenbsignal 986 &GpsteaRIG TSP ﬁamer(gr@@ agingisenakd22), (group C)
kAR b SRR BRI SRS 1ARREGNARI . roup D)
acknaawledggerent ggnal &Va(conespodingso desmdi(pedp ) mmghamh%), (group A)

son t hol o 35: 129- 1 QX her
sckngy RS TERbT 2 07§ P R T Yot B AR TRy 228
used by one skilled in the art. Results fromsimlar
experiments perforned using frozen tissues or, where
appropriate, fixed tissue wth antigen retrieval and
pol yM CA detection were perfornmed. The bindi ng of
anti-transferrin receptor antibody to a variety of
normal and cancer tissues was assessed. In all cases,
antlbody blndlng in control flxed tlssues was

- T | 1. i o r I
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Sleep state provides a wireless termnal with a node
of operation to mnimze battery power consunption by
wabostizazge down t he whol e or part of the term nedtBUS2005/020257
transmt/receive circuitry. In addition, in sone
systens, a wireless term+28 in the sleep state is not
all ocated any dedicated air |link resource and
t paselQi) s@gdaﬁQ%ls@Wﬂﬂém%d WEE Fe8pétfo fper slot (1) 978, paging interval
si mul't aneously supported. During time intervals wher e
994, anld@e%Gméil®§§6t7émﬁln@FV3h 930 reprasenis thedimpegirglapignshipetween first
r.m nal I
pagm% sied ﬁsllelr%s)% r?gﬁ F%%oggr(%@gt? Aég)agmg 'glg:i]l I?eszcﬁpTﬁﬁeaﬁl?ergﬁ @22 represents the
delay Bethwek Sebst@idiit fzbned padinglsigadlIsiot ﬁpe&mg ine palgﬂgpn&t‘aaﬂ de.g., the time
and operating the wrel ess t rmn ?CEIVE and
betwegp 5ec08d (7a4P g PAEIES sigal %12fan PEOSHi( 5%358 iPAging signal 914.).
downlink, e.g., in communications froma base station
to the wireless termnal. The base station usual 'y
k Fopuse Qdaleowd the uplinletl@Bsatedeacknonaled ginon] scgnmmrnqpponﬁmggo the
i.f the base statlo I nt ends t ont act
secongyppepg aovigr st T pEoRoEe e RO Ehion SrBRAR pschl Fap use e

acknom&fg%%t bl‘ihnﬁe]@v‘éf‘hhx@k FBR&t anepld, Al a@ﬁﬁ%@ingaﬁteﬂﬁe994 second
when the wreless termnal w

u
(groumm ippging sigoalcharmay be llnfenfimafquEAés@dt (érqun‘g] acaa@\gleﬁmmem

sena RS PRS00 Al R MBS o9

secon@(k‘t@ﬁp\ﬂﬁé PaginB 8ignhl F0assy bceintﬂnﬂedl fa WTAd, arl (rgybupwk) any
perations specified in the paging nessage.
acknoe%@dasn@nt dewdl Pt ey bedrappitted ﬁﬁ;}”ff}gt M@e&hve thepcknowledgment

chann%Fx?%@&Flt% ad“q%e%oﬁﬁ%bxﬁaﬂ {he sleep state.
ernatively, e mnre ess term nal may access the
base station to establish active connection with the

bas ion. The tine interv tmeen t wo cce
o B DD et epp i i agr Ry e Beb TREE R Thgwn in
each 6ﬁlﬁ nP@tEﬁﬂlaq R1o&. HOWR v & fdm&ENBdrdf WRBetific g&dhﬁhﬁﬁ)goe paged in a given
is not doing processing related to receiving
pagmg npatgel theatthefivst paging signa il ﬁanvwahatop@mweon gndgsubpagapntly the

correg)f)g{hgg swgaﬁqa%lrgéts%&gp angtaéﬁ% benFmg}l%}g&'lg nllaglr)% Legl? For that given
groupVift thtprb@dterhifedd@BE BBLYCl €. For exarrpl e, in a voice
system e.g., 1S-95, the typical paging cycle is about
1 to 3 seconds. In data systens, the paging cycle can
0§, € Parl; Bk deRlent for th
T
first pabiaig stgnalsWihelgik dcknowledgmenalseznals mpnvery anedétrinfaymation indicating a
recei ve the DLPG channel, the w

positiyg aeknoy letdemeat ’é)dlﬁ%{%f Wgessafy éffCHWﬁﬁﬁgﬁoeswaglaﬁ gpessage) or a
negat%%%%ﬁdvﬂ?«%}egﬁﬁ? hn@%atﬁi@&ﬁ'@ﬁ&@é@ée@&& ﬁh%lr{geﬁgés\dgé' withfah error

he and training the ch
condiget). rfatheontendsed mhelcdbmm sdcouth paging SIgna‘d aed WT 860, dogenot transmit

DLPG ,chanpel transm ssi.on

a conprand g gk SR RS oo J6F Y 208 rfy asgume that W
300 ha§Rbtireddivddrthe tdcon@bagdik %ﬁ@ﬂzﬂsarﬂ&hw&hﬂrarﬁﬁnssdﬁﬂdﬂ the Sabhdpaging

i nformati on. For exa a pagi ng nessage
signat is agmied §if ghe page dhil) @P‘l}Sal%%)st em may occupy 80

mlli-seconds. Hence, when the wireless term nal wakes

up, it generally consunes quite anount of battery

P Ve thieobase statien EO(a!;dndt e seamdi pagohgajEmabéel g)m;cmid (rgrdtdpe"s) paging

devi c erat | mlli-seconds, or
signab 17 i SBEH o8 20D AROUE fveiye HtPrTeRP o L T g ement
signap@:. g'.,e(g?du odh acfné@lehékﬁm sRAG] 9Kb) WEVORY that tl’(@ﬁdglrﬁglﬂnbﬁdge has been
for tabli'shing end-to-end set-up for conventional
comuni cations services such as voi ce channel s which
may have a relatively |long duration and can support a
fair anount of delay, e.g., several seconds, between
pagi ng periods. However, a |arge paging cycle (which
conserves pomer) results |n a Iarge paglng Iatency,

Y
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6 illustrates downlink two-stage paging signaling in
an exenpl ary enbodi ment using 8 paging groups in
waemenzmace with the present invention. FigureP@I/US2005/020257
illustrates downlink two-stage paging signaling in
anot her exenpl ary enbodi &8t using 8 paging groups in
accordance with the present invention. Figure 8
receivied lcbfitdtBl Bthel Bawelstdtion 200 dsésarase re{bagzlem@e sdkgo@alddaghent) the base station
anot her exenpl ary enbodi ment usi ng Pagln rOUES in
200 agses Eah B RABING htah aotfegs éﬁlﬂvqf‘?ﬂﬂé}ﬁitm@h UETeHiangmy the paging in a later
secor| L pa B S LR o AR 00 HR e R B RS ARl Rhcpil Mo base
statiofi e()@lhasdmeh inpsfidbthaethn 1rtth1&iedirgmpllcim’1'gls reveaed arsdentlepagingimessage
the prese i nventi on. gure 1Q illustrates an

with T A MBS OB A G Ry BT SO GEFBR & ReapBC g messeee.

leermﬁ)(t e phisfdidi@¥allib kot RAF NGB icBNAbention, GO ARRERIOn latency is
Re present invention. Figure 11 i [l'ustrates

also mnmgeeomem\tlwm snow-cotledinagnts, thedhabastaben eanHegnsmit the paging

u on/ of f and ort onal phase nodul ati on)
mess (gﬁ %esdgégd/sgg% Raigpl&relﬁ)%gl%ﬁg signals in

accordance with the present invention. Figure 12
illustrates an exenplary nethod of operating a base
stTame dreryAld IJaspiesgntniie galgy hetveen ﬁaiF‘émidrPaS’é‘édF%!‘&h%@ a

corre o%d‘ink qgkr%(&ﬁ?(%hweh?s\{gr% | O8 thg'tl%gt?et\g’%ee nl deb AR {ﬁ}@fA?@hgmg signal

xenprary ne pera |ng a wreless ter

912 ané cgbwlanad(npmmSmemgmm.% ONvad that meack:rmvdaal‘gmemvistglnal 974
t he resent i nventi on. RY OF T

pmceﬁ%s@@%ﬁt AR ISR e SFCpRs %‘i Wt Pesaee ﬂﬁafﬂ%lﬁ by time
intervaPORY. 3} tbine JIHS%JIE]EH@ e BIDORRRA ﬁhﬁnc'sn‘ﬁf art BEacRh&RRAEed or

i nvention can be used to reduce wirel ess term na
negatevely. acknwbietl geddevorubpagigwegnat ontbe mpxt suhsqqequlawelﬂmm second paging

assqcjated with p S ared .t agi ng .
sot (¢ Goipeienidn o2 7 danen? frbRapRat ey e oL it an
unack¥@AER1g8d Br Feativél§ ablehoMéddeB s€ont PAGNS sighallinted ndd@PhgBg interval
Si gnal Is used to indicate whether a paging nessage is

includjag aeptherdirsirpagingdsignal gnd anoghes s¢rand pegingpigiil el ess
termnal or a group of wireless termnals. Wen the
first paging signal indicates that a pagi ng nessage is
bet hﬁ(j)agllhg I’ﬂaf’ﬁntsmﬁdxonahedh@ﬁsﬂh can alsa(ﬂé]pttb @¢dhice egiviethge power
,, a second pagi hg signa ansmitte

requnleﬁ%@r@fmd tb%@@ng tigeals SPEHHCHRG PR aleéaagwg|818n§{staf%ﬁf‘§ﬁfq ‘?’s gser (€8
f

W 0L Bl A S AR000 800 Bk R o channe

condivibn ef eie s¢refmorded totreactisheuser (feg i WTaSQQagbe basekﬁeatmgl 200 may have to

t tted to th t
use R HEASE BPUETo Bt BREE s aF ol aah epdfe B Fep A0 docs

not rdd81r@ St a M POWEr BV th@p%ﬁﬁé Q?ﬁ@l@ henR@le gt gmirhission
operations, In various enb the first paging

mechgmgmallhe ibgset stativnrd00treay ussiarrglatively p@akbpoweddl sgnq ehe pagingtsignals for
the flﬁgﬁgwglonrﬂ%é gg%gggg a T 96) 1rsT%Fo 0%8 Bg&tsltace{cl fﬁ)b then the user

nmess ge I'S norna

(e.g.,'WBBO0J dah&ekeine the pagiflg fslfgﬁﬂemtheym tinde, mwhdyatamg thé)@dwnlink
the first type of nodul ation . 0., a_nodul ati on

powerrdlf Hesa(F eh WESHOLRARHEm dis basaEiion 200 BicearmSkTersive the paging
si gnaﬁsnﬁ tl?e %Qtthggas@ sRi5% 200 hd Smgﬁ{éhﬂféh ABEY $herdal€the power in the

pagi ng signal 1s transmtted using a
secondaranemizgioand hily peaacbfthmménl(ht aemgeuthh bas statfomfX00 can save
npdul ati on, rtho onal nodu ion, and differential
tram‘ﬁﬁd‘ﬁf‘é’f’?”ﬁhmt ey %Wﬁ the second pagi ng
signal is transmtted using coherent nodul ati on.
Exanpl es of coherent nodul ati on include quadrature
phase shift keying and quadrature anplitude
nmodul ati on. Non-coherent nodul ati on techni ques do not
requi re channel information for decoding of the
nodul at ed signals. Accordingly, non-coherent nodul ated
signal s can usual ly be decoded qw ckI y WI t hout havi ng

M T I S
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D fferent enbodi nents may have different types of
pagi ng cycles and/or paging intervals. The nethods and
wappanzes of the invention can be used w th nEOEUS85/020257
di fferent types of comrunications systens including
CDVA and OFDM systens. Nuiddrous additional features,
advant ages and enbodi nents of the nethods and
apRasmt bmbedinehs, BS 286 RtayiudY aiffdrél patver Besls Forfast paging signals
the detail ed description which follows.Detailed . .
and sg508¢ prging signalFFefuaxample, the pomvesicygl appligd thibe dirst paging signals

oy R N . ' )
B
level Witilel ths secondrpaging siphnmag yisé eariablOpaveer devepsr baghme embodiments, BS
200 n?ﬁg'ﬁfs:: Hagyg:ﬁ%\lﬂe ,(98}5\123? ]g?%lr]ogél lgesgf ! eo T 123? dslivI :agerll glﬁlction of the number

of fail%%i%qgihgfaﬁe@?@'\w ék%?f%,sth%%(ﬂéf‘le@@lt dFARSsRYRd ﬁé’@ih?sigﬁaﬂ Ghay be set
In'thi S application tor purposes of explaining the
low duriug titeifst, attetopt.i Theasif a positive trkpadtadgemeigopet re¢raved; Hie power
level g{égg)glilgcg?ﬁ%gﬁ f&gggtrﬁ%ﬁltélgo f?easglp%.eseg o e{:lr%! s?%r‘%ggfsﬁ this way overall
interfERATAIRY AR WitBHSthe ¥ st magDeWedcetM Pveer P@isng skdond paging signals
enpl oyed. System 100 includes a plurality of cells: .
may alg be varigd 25 a denatioyof the. tinmperiically jof thegrage andfprxhe deye] ofygervice.
104) includes a base station (BS), (BS 1 106, BS M
108), respectively, and represents the wreless
C V¢ dgebaaask thé uidide. paSETl 30@)t whith r&Sives Hibdavenlmdapaang signals,

. to a plurality of end nodes, gEN ) 110,. EN&K%§kb$EG§

just comes (fPPdhesleen §taRsthe Yo mayyis) be PRWF;{inigeyon cordance
ith th§ Lo d a digddfg f h

i R FPL i Bk L R G P i ormat v

does na@spedtiewallyothdireormaddato ttessniidsiion. 11 gne St embRdinpary, theuplink

e RS B0t P BBV B anet i s
separht¥Foin th¥RBith MStrakMiSRNEh aMB%e di¢fsRini B ipRxAg (TONV) Manner and

nodes (M\s). MN\s nove throughout system 100. BS 1 106
wheraieath BSlinvk ad@owleslgeman segmer cREEsROMEs Hodpredgtermyingd manner to a

network |inks 1 r > . .
seemPd of§lpeing Ymb e o e FEPRIMAUERS 1D RAOAR IBREC(HRE prefiis
used SEthaOsvien withoutlBRingNghotrokizationk he lipBnk p3ging Addomdgdghent channel is

e.g., fiber optic cables. The pagi ng net hods of . the
still ogthagendl 19 the 8RN loRcchsnFharnel MerepKeretBeRyNG Mp IR PHFINS
ko L 58 FATDMOLLEL O A TN, LAY L) RS et
uplink phgingratknowlédgalenditragnélias atspgragliaacess ageraptan thesiasg where the base

. e.q,, non-coherent i on and secon agj n
satiog 2GR -G8 1 ool G o o) ShEe R 5 B Falegker ample, he base
statiof™0b karl dQermtthé MeNinkiRg c6@dtiohSrdin tHellplink pa&ay atithodédinent
the BS is |located i n accordance with the 1 nvention.
chanresigpd.and staBNp cprract dhe timingiof she prer (fagyi W PAD endrgranbihe user

and may. rrespon e. d. I.Ng: . or :
appr Rt wHRTe Lo G 2oed SO MR 38 olPichion et noas

of the present invention. Figure 2 illustrates an

exenpl ary base station 200 inplenented in accordance, _

wilf somp embpdisents. (G:& eWhers the St paping ¥enal B Yy Htigimatipn allowing
deni R GRS bRlicngl s Rp MLl RGP R USRS HpRibhnay be sentby
WT 300 ikExespphsany fiBS p2£10g sigodlsdes ar ecei ver 202, a

transmtter 204, a processor 206, an I/Ointerface

208, and a nenory 210 coupl ed together via bus 212

over which the various el enments may interchange data

and information. Transmtter 204 includes a first

nodul ati on nodul e 220 and a second nodul ati on nodul e

222. Receiver 202 is coupled to an antenna 214 through

whi ch the BS 200 receives signals fromwrel ess

termnals 300 (see Figure 3). The received signals my

i nclude, e.g., acknow edgenent nessage signals that

oy L T

o oy o -
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for WI' 1, power |evel of transm ssion and additi onal
pagi ng i nformati on such as the type of page. Pagi ng
waednogizedgenent i nformati on 299 nmay i ncl ude PCT/US2005/020257
i nformati on indicating whether or not an
acknow edgnent nessage 2582from WI' 1 has been received
in response to a second pagi ng signal nessage 254 sent
f 10BMBT RO mMRE @f tHefifveitibh Qhe d&griedd ssqe6t dach tpbgmg group is not
state of W 1 (e.g., ON st at e, sleep state, etc.)
fixed pptraay yauy |bn$}d§1n@rmpd%§r§t1@ﬁ limlﬁfﬁaﬁétﬂgdwt‘?% th%bqlsﬁéé"élo“ 200 and

R

and adsOfm@tia ah @RteA€8n bAamdndtiused Puring oneaxémplag fginEdnerval 744, the base

oo L 00 250 Col e s g B MG L0
81gnald'mc6'1ﬂﬁuéﬂg§ﬁ%§m8fontlﬁﬁ -—t(ﬂf@)@%ld WQER &hesls eatbap Faddhkroup G

tone su t may 1 nclude contiguous physical tones, an
recogaizé lrag thepdgvapotentiph phgeis and thanh twd groaps haverpagesairs Hisenbegiment,

r appljed to gne s
seconf Paar SEBP ISR el JR DL L R §PHRrTob ey sloy The paging
signall f@F‘ ©BTE BY oIt b Gert ift thasirst REokdpy rngQb'tS(ego ) IeSslbiedridilpgeserved
a few tones, assum nglt hat the channel doesn't var

for secqrul (ggtmm Aepagingrsigriad /1 Onend e pagiag sigpalder WHG hipuldebe sent in the
seconggfs;(‘f%é? I%%%}ng gfo?gg%(;eh]qut z%lg}g%etr\g%henfg)r %@gég(g k%l\‘ﬁlé? ]eB) R%%‘ilng signal

712).coher ent rmdul ation is used The nodul ation
informati on 264 may include information used by the
first paging signal nodule 238 to control operation of
t did! Bhd SR PPy nfetfcloftah dniRInBRPinoBulation scheme that
sg?%lfr%ggh}ldgﬁ coﬁﬁrentn{Her ation scﬁerre(s) to nodul ate
may Behsed rnf modutie Snfirof pdgime 1hf0r81t1thnaglltm(g . fystapagmesigfogestion bits 266)

IS R e ——
mgnaﬁoﬁrzﬁ@ng | 660 110 LddvRilink TR B Ry BRYaxi NW0Q deviged Btiveen 32 tones

nodul at ort hogonal nodulati on, and differenti al
(tone ﬁd@@llaonfoh 102h¢onech1 @3henedtL0dddanat 1825, £§@Ih?e5ﬂe%26 tone 6 1027, tone

70T RSB oY 7 R, 91 0 B 5 s 0. e

14 1095 tbﬂ@l?@@)ﬁ@ &h@n@mtosmm m I1©38 Itfﬁiem(Bdl(BDaﬁonda $9 W64 tone 20 1041,
First pag i nformati on i ncl ude t

tone 2 InFQdnigng aaqeﬁ Jone 1G4y gqne 35@%@ t@‘i‘“g%llo“f?egglﬁ&é 1943, tone 27
f~5ar 2

ot iy RO SENTE g 310080 505 gy

10 is bh/bﬁﬂRymIgnAt mghegiaemtimblor o firdiphging measdge signalptagismgssion (e.g., an

gnal nessage 252 'ch may . be nodyl ated to conve
exemmF)bQFQ g?rflg%l tld]ilq)%% pRe Qﬂg in ﬁ]ﬁgetaol%éér{gréers i§ ngasn\}/lggd with power
appllaﬁéﬂaghgéﬁ’l@fh Perddiing tcfn%ﬁ d@ gt t%sﬁlht%zihlﬂ?m ex#mples of first

tension bits may Tnclude bits may be set in a
pagmglmcs‘saggagnags asé ghroan indigurgd0 215:_ex¢mplarwfltsap&mgwagna)\7ﬂ901 power is

T T

tones\h ke tBndléch f18 reﬁ GFyORR: pdaXd £gn0n003 tpawems alpphws@done 11022 (as
where nultip s wthin a single %ﬁ need to be
mdlcm@bwaétmpn@tl@ah@é@|an%n0tamh@4w@ thepthar Pl tapsein hetysget. In
exernfii Ak AN e BRAPOYoRRr s BRI BAFETOE] BeicdidBy o tin
positionfl066eindaint apilied 3¢ theioalticr G tores o thettomensel 68 exmblax}e%rst paging
i nf ormation enablln 0 ass I at e. each
signal Y7y Peen is ppladdp ¢ @ééﬁwdﬁaﬁ Y@k g positigg 1Qp§)png not
applittoGHE ofREr FOBMESH (RO Phe Wbt W WOGURiVIHE EHe' firs©shgiit ikl do not
group ED bits. Timng information 270 1ncludes
information defining when to transmt first paging
si gnal nessages 252 to WIs. For exanple, timng
information 270 may define the specific OFDM synbol
period(s) within the super slot for first paging
message signal transm SSI ons, a pag| ng [ nt erval

e
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few consecuti ve OFDM synbol tinmes within a paging
interval for its second pagi ng signal nessages 254
W@ e@sat®34 Pagi ng requests 250 i nclude request sPEDUS2005/020257

pages to specific wireless term nals generated by BS

200 or received by BS 200-38from other elenents within

the system e.g., another base station, a AAA

need tb/&itabﬁmé ainhelresdmaeuThd WsB00 cAuivake-upat imra))p&@hwem,mes receive

a peer node, etc Fi rst gbglng si gnal nessages

25
first pagiag é‘@fé%agFélﬂﬂé IsoranerREPMFYPolwerTosh pertermy &y FRg B the one
tone (%@Lg ag%)ls& é‘glg L %l?é? mg)g Wes ag@ﬁéuﬂé'Ju%Ehe%gf&giaﬁbxg Bﬁé

ulated tsing a first paging
non- coherent nodul ati on schene, in accordance with the

s NI g T

illustr3RAYYAnRAGMPEry HfrToMdtion it laﬁ& 32 ?(fhes ﬁkiz e AP pISATA Tdddiments
are frodul at ed ‘'usi ng a second er ent

using rmmﬁfm:ranu rmmb;e;c REfst Infermation nbaaﬁ ferent Rempeieefdates used (e.g., k
info 0r][{}to tone now edgenent nessages 256 are nessages
nP%E@ 8" fPOM WI's 300. Acknowl edgenent mnessages 256
are transmtted by Wi's 300 to BS 200 in response to
t he successful reception of a second pagi ng signal
meR geag@emseﬁlmﬁménta@é ipfgrmaten bifsdpay becopreyrsidy appeeiating the on/off
state (?fcth@ Sf\%oﬁngg gzﬁﬁgbfcggvé gvl%%i) ?n5€e gﬁ)’ Sfpflr( gllgé &rﬁﬂ’rg%ﬁﬁﬁslﬁ&%f the first
paginpsiedeltmaybaiashveyeteby 2 gthogartal anits.xed tinme of fset with
respect to the second pagi ng signal nessage.) In sone
enbodi ments, the acknow edgement nessage 256 may be
exXpast ¢ 1lhﬁtr91% aﬁ@ﬂi@f SQehphity hiteh JADF A dnb@hereft MBBulation scheme that
designated tine for the next otential second pagin
may bsi ugadito meddaigd. firfhinforalalionkits Grg: Srst paging defoomatish hitse66) of

d b d
o RO ERT SRS RRB b Ay 3 s Do

1100 afdtrided BOWHLifikirgjde @h PagLIE cﬂelﬂe@detwlea@ Bm rieh gaaé o 1121, tone 1
power information 2 i nclude_ i nformtion defi

1122,ttpre DI toneviel 1245 tophé TS5 oncdi L 26 dantech bieg iege 7 1198 @ne 8 1129,
tone 9°'193?)ag>%e 1bﬂ1§?'¥8neel‘?? tSo 1458 JBR&’"% 1#ﬁtv%neolf4 1188, tone 15

e varied as a funiction
1136 ttbﬁe Iﬂﬂﬂiﬁ'r t(ﬁnie IUrirIGS rlomjbﬁjlmﬁ)ge)natwaﬂpt),stpnd: Y é14f, tomgd, 1142, tone
evel of service of servi
22 g5 B LR taredl 105 e S L a2 <0037 IR 28 1149,
tone 2P 5B ﬁ)‘ﬂ@bO'ﬁSf regsA {529 ’lmé 3@303&%& &vwgds%’se$&QOne subsets:
power | evel be set at” a | ow | evel
tone mbl«snowl la@llg(emrmsto -D5®ne sultpett 1rld68i(toecs 4-0h éormw@fset 2V &63 (tones 8-

NP AN S CH RS R O

(tone$ 38 d)’@ﬁefsﬁl’) -sSEE@biks RAD TN GhndRSRAABS et T RoSRTB-31).
enbodi ments, the repeat second pagi ng nessage 254 (at

an |ncreased power level) is sent at the next
a I G I
\rﬁ enef{r§t gﬁ% ﬂ@sg%%gslénag%né lpgrtél&llﬁgto%ggﬂa set 1§ginszmtted while the

tonesam tHeﬂEdStBﬁﬁeﬁb VRS dreued granssitseanThidtchbibe asibag dersdletiioreof 8 tone

in the next pagin nterval reseryed for s n agin
SubSCHEORXFNSINEPEMALIfy }é‘%o(é& TSt H‘?é"‘@r‘&f?ﬁ"‘%o%\h‘ltgh]g‘l“%égwwget n
Figure 39 ik ('%93’ so (AT e bF AR S0k bl Sre %?@SMTBJ c%ﬂ?l Bliousénes. Then,

vari ous conmuni cations protocols used by the base
by assunain it #@0vir8esehsired rasporse doesoiot vat tonasich 3®nz o oo to another

1 functional eration o as [
ohysig) B oo Sions, 8Fs et FapagaitRp PR Gie R (gt it Bhdife
inform&iaits) BY nfdulhSias snfoR@adh onahé foaks oft dnyi dhg (6 ¥ubsdt, For example a

and paging signaling in accordance with the present

i nvention. The base station control routines 230

i ncl ude a schedul er nodul e 232, signaling routines

234, and a timng nodul e 236. The base station's

schedul er nodul e schedul es WI's 300 for uplink and

domnllnk a|r I|nk resources (e. g., bandmndth over

— . o ~ oy
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denodul ati on nodul e 316 denodul ates the received
second paging signals (transmtted from BS 200)
w@emenei2zeg to the coherent nodul ati on schene enqi/oy®ds/ 020257
in accordance with the present invention. Transmtter
304 is used to transmt ug4nk signals to the BS 200.
The transmtted uplink signals include acknow edgenent
dlfferéhtgaﬂl A Rluiafiof §SHRAISE dh@rthegeriay &ddpRQLN SchrERAI®S ubal 1@ the
th each acknow edgenent correspondi ng to a received
conug@@é Fnep ahRHGORe @tmﬁpt Fiaugnblepspiges w aythogeny phasggnodulation
I | t
scherh SR BGRERER 1€ uiRf TIELAL0R AN PRl Abaiidhon sqhepe of Figure
11 alland fm&qmsﬁlmetldsafoa/phasfemmmgitm mig'unusmenmgf tBO8&:l¢aved (power

control WIr 300 and to erfor routine w.rel ess
ransPRTHPE SYEIRt T s (e G PREET bV GR I RS ey & ipgrees phase and -

1nd1c§t5’safm)9tie [k phasat 'F%Gr eﬁa‘frﬂﬂb%rﬂftﬁré%ﬁa 1|ﬂ§ rﬁés@&gfelsi?gn%ﬁ@&‘@ Slown in Figure
I nfor mitl on, per orm W power con oper ati ons,
11. Irpexefupiary Vit piging glgaa@lnklroél tramenmqndm)er appling Fetive fipur tones of first
tone sygzsef ﬁ g {}g%nraet hOd ftgg1 | otﬁesrle%gz{les 1HY}§e2n%thgln7 tong %l} Qe%? and the
phasd i€ k¥t ak-+¢ I6it the |f01fr%ﬁds NER13282i, nrd3di 2y rédp@cftalellyj Gas md1cated in
routines 330 and a timng_nodul e 332. The signal
corresonging el Tinbl bl B AT 7o MagPRTS P ANSE EEE: B>
! 4. : i
trans%%gxfél\ %gglgy 13%? lrléad ﬁgegfbgﬁgﬁlg% gﬁfn%{ %ﬂgglt;g?éé%ﬁhé? rﬁnmg%p%hed to the
other28gortg irs thgroaher Sytohesnbi-getso amdithic pha@40 setse e—amcfopﬁ]glfmg tones, 1121,

si gnal systen1|nfornat|on 342, received firs
11222} Igal | e esngsuchyaas I‘Ydé‘@éﬁdx}éﬁo’g%ﬁ?(iﬂ%‘“%gﬁi“ﬁgl@?gﬂﬁ6 P17, 1178. In
exem! ?ysﬂ&?? n%?’?sgﬁﬁﬁ@mg BRERRYRFIRRERL IpBﬁ&ﬁt%Qﬁ@fé’ﬂff%one@BF’ﬁrst tone

I nfo 0. Data 338 may inclfude data (e.g
sub-setset 1dand nonapmidd do fherother 38 éones @délelqnhemdrmnmﬁwasqm ﬁsd the phase is

3B SheigT, b A% 504! ARRTELLSA 10, S 800CRE

correspdh@nE®ok &1 34011 81ch vgie g 1826 eké]ﬁﬁlﬁfﬁrh@;ﬁhgﬁfgzsl gnal 1107, power is
nodul ation infornation 354, first pa g i nformati on

apphm todfirggene swb-395 9 déﬁh@mdmpnanpmﬁatth% togeinttherpingr 7 tone sub-
r [ 3

sets; %1 g nﬁgse o se% goea I ?grethé Pc];uqz %rﬁa%% Sﬁ? é ; fle%sgggﬁzdad §fl 24 “?‘es{pE&wely, as

indicited &i d(ﬁﬂ:slﬁdrfdiiig tpﬁgs DERXHil gmll 18851986 e W TBA3N0 r'cha‘lemg the first paging

i nf or mati on al so defln% subsets_ of t
signal o SEHTEC HNATEh 6 S TBECH I NS B gy of Bimpbestaton, or rely
on a FSBH SUPYSnd? RYSiGEs, TH@Q&SFS LR wakE ? PR pBropridRalmes, receive

iIs transmtted by BS 200 with transm Ssi on power
first mquig] rechsage mmgrmlssﬁwbsmet ObDM eyrelolpkiibe (g, tlmamstmvshlkﬂ‘i) perform an
er sub ets, of .to

o.th
FeT, BEieRging taciBBe pTbre: 6 bl Bl natreLnn® e REE puk R poraining 3
first ;Qi% ﬂé&g&sﬁéﬁhf&ﬁﬁtlé}m&'@) eetdRERhE pHakYol Be fEHabndgh R, and

e tones of the subset. In such a case it may be
makepolast ddtermivisisaradiwhichoef thid cadsiwprds ihanbesatieansmifed (obtaining 2
cond the WI' 300 to recover the
adduFP%ﬂﬁ##?%%ﬂflaé%aa?W%Pﬁ%éd in the received first paging
signal nmessage 344 without perform ng a channe

estimate. The nodul ation information 354 may |ncluﬁ
i figvirdiibn dipeeee 2 Hawchary KO0 ReitREng ay ARl BD g hshof operating
a basggtqm()jr? %@e b Qi &ts A1 ewaneh tbRhuRicalibs sfy'sl%ﬁi including multiple
I-on nD ule 314 to use one or nore Sel ected
wirelessnermohals MCCOEHI]d?CanﬂD theguérentifiggntion. Jiheemesplary base station paging

meth BRI O 257 {HEE FIEe DBtbRF SO Ly G ey . o alized to operat
on a PrRE&EHA e mingkeqdidnot eepardNyg the tiaRemiEies @ne\wglﬁg’ §ighAl®Bnd initialized
n perform ng non-coherent de-nodul ation 300 does

not need, and does not, establish a channel estimte

or rely on the history of channel conditions in order

to denodul ate and retrieve the transmtted

i nformati on. Exenpl ary non-coherent nodul ati on schenes

nay i ncl ude on/off nDduIatlon orthogonal nDduIatlon

I L O o, .
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The second pagi ng signal nmessage 346 includes second
pagi ng information bits 366. Second pagi ng information
Wwedos/13@64 | ncl ude bits used for paging identifPCRUSDNG020257
and/or bits used to convey additional information such
as information providing $pecific paging instructions

to the paged WI 300, e.g., transition to an on state,
to recEi®6 @hY/Br EdndtaMdp iy ﬁl@ésagd%ft@ beedahGhitte.eOferatith Pehceeds from step
control 1nformation, send power control informtion,
1202 toestigp 5304t us i nf or mation, etc. Second pagi ng
information bits 366 |nclude a greater nunber of bits
than first paging information bits 356, in accordance
WiIﬂi Etep heo4, mivelrdse statioVdeteih@nés \thtﬂMriommoi thewrismatpaging 3&Bsage to be

i ncl ude |nfornat|8€ aIIo the WI 300 re eivg%% df

transTp g SECONG PGP of At PBRICt & PREIBAIICRSPEE ARy queued for

transrhﬁsﬁ)nes&ﬂle&%egn?g 1'n@§s§ fdgdy beetRiraed 1nf1‘é§po%sé fF£batedode of the WT to
second pagi si gnal nessage 346. Suc

be pa'gd]lbntenfpltlogto estabiligh elcmmmmrcaaer& se88f01 wdh m@EeWéF fottel paged. The base

sk ST e Sl A5 LR b S i b s

If theIJeQQa phfing AiBs B8 ROB ﬁ'ﬁr&hﬁtted ReatwTiig eel fadt ¢rofm dgf@iah@ﬁ proceeds to
i ncl udes enough bits to convey a full |P address

step 1Qﬁ6mth@w18@nﬁmatmmrgceeﬂh@ siop 1298nti fi cati on

i nformati on 368 includes a partial identifier, such

that when the information fromthe identification bits

f Mo B 1206, eleecbase dtadon upepagi tngncvmlskzsag €ir3 46mbeeof bits of

conbi ned with the |nfornat|on convey t.he rouP
informafiam £ 81 OB PBRT BIFPrAAtion; ysinges fifshiype 8? (\?ﬁh‘“f)%rf‘s% a type of non-

n

cohergﬂ%&ﬂlllz%log ngr geeﬂs SEI%’ ﬁsgsgﬁrtsgé % 8 deg gbllrlvggllm F%?éedﬁit f'ug?ﬁﬁlhlgér%‘f bits of
mformetum vad fiset pogidg p'gghlrigclnésg agerBa®n indinathg ifl Gteey 1siapaging

s SR RS ihen PR, g o rom o

modu‘f@foﬁ@cheﬂé@%cﬁ ﬁl&ﬁ H8BEddAR vadOud dredddeiaents ﬁfcﬁfdé’abrh/@ff modulation,
whi ch i ndi cates en to |l ook for the second pagin

orthogersd mgdulstigmaing diffesentbndolatienr Opseatipn Brocedss gy @isp 1206 to step
1210correspondlng to WI 300 may be assigned a few

‘consecutive OFDM synbol tinmes wthin a paging interval

during whichthey are to | ook for second pagi ng signals

and capture a received second pagi si gnal nessage
348 steméé% \Bg1base staiop ifnsEried f@ﬁmdwg%él@%éwgmr af? ts of

[ n -

norTRSSROR DA S SAOMERTHLSFEL 6% DS} pRoflan s ghate ovn

cohel‘emfrnodmmlamntcbgdnsra&&ﬁflrst@ng/sgna‘l|cos‘teyp@ar[gﬁst gluraber of b1ts of

nessa 344 are obt ed. by WI' 300 .by. usi n
inforgi o Gt R BB BEL B SHBA R Emae BHGHIS Lfgs no Phein
mess%@QB AL iARsrRikted NSorhé Eﬁks dentdedRtdn® hodREHbE schbfhek hich may be used
enodul ate recei ved Tirst paging signals. Decoding of

in vati¢us embrodimpuginalyde; qvielf sr1adylajian arhogerah swdulatiani 4d differential
dulate th
’n°¢¥¥F?t%gggﬁwapgﬁﬁﬁ§ﬁ%mnﬁ g?@gg)&éeﬁzf pgglggassgnaﬁ

nessages 346 are nessages obtai ned byWr 300 by using
the second signal detection nodule 336 to

cA¥extdn sterd 2é‘géh%1¥’436 ftagen fyRpesiiehivdragsmy iyt Hist ppging signal, e.g.,
into lﬁ%ﬂﬁﬁﬁlpgﬁgﬁéﬁg 3&? 24 g%? . &gt& ggggﬁg @%g%lfl%énbodlments the
first migtigalymbal 8 tecoded in a tlamqmnddtmh/m idss thae dcxyimoétitmes in duration,

nrodul ation sche used t ul t he secon agi n .
c.2. GRS OGS TR0 HAHES ERT WTE SPRORRDIR g (g period used
to trafiéifit S85RABSI. RAGH 18 shBs1aky Bk eradaim@d inpadiel Ragag ¥8Pmbol time,
second” pagi ng signal nessages convey second paging
information bits in the second paging information bits
366. Pagi ng acknow edgenent nessages 348 are nessages
generated byWr 300 and transmitted to BS 200 in
response to the successful reception of a second
pagi ng S|gnal nessage 254 |ntended for t he partlcular

VAT NSNS L 1 e e
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First paging signal detection nodul e 334 uses
data/information 324 including first pagi ng signa
waymwsaer2snf or mati on 340 and WI i nf ormati on 350P¢DUS2005/020257
control the receiver 302 to receive first paging
signals and to control th&6eperation of the first
denodul ati on nodule 314, e.g., to performa
e.g., AR diFE@HEBhesd MR Akihahit@f: 6ff thé Fiest pagiag vigdalfhisinchdgitagsmitting
signal, to recover a first paging signal nmessage 344. .
the first pagingrigiah inte d gamMuaEaEeR A nal dis @S%lsﬁpdaab%e,ggf‘e%rst modulation
dat a/ i nf or mat j t ' . ' LG :
men GBI 53R b s D HliThy AL S AtRocs not require
commiunicatiomd dhanndliiiferBaionfto bmukduby the &V Vet deimil apadic mepdulated
_ si gnal nmessage 344, determ nes whether the WI 300 is a
informy¥er of a group intended to be a recipient of the
page, and take appropriate action (e.g., activates
transition back to sleep or activates second pagi ng
siQpeadtiod grectdsuitomsttpl 1218 86s3p S2lorld sipadi2Ad, s¢hgakis performed as

det ect i noqul e . 336 uses data/informtjon 324 .
to WHETRET it pAPOBEHAL TR RORG R el S P S e
deter@Hdd Wstkt il 2048bi PPagdiPmbRagOwhy @lbetth@smacal then opéldtidPproceeds to
recei ve second paging signals and to control the
step 19d¢athertiiseptheteais ino pagip el message 60 botrapsimtied adcoperation returns to step
1204received second pagi ng signals into received second
‘pagi ng signal nessages 344. Second pagi ng signha
detection nodul e use data/informati on 324 to determ ne

whet her WI' 300 is the intended recipient of th% P%qs.
| flngtFp 38EHithe base stalien f apsrated Aoy BACGORd pHEber of bits of
. | . ,
o 57 X8, ERCEA, B0t PRAIBRSAGRHIEgEII OB AL IR s
modulhien)\¥b geeeatech geaondyppgsigpiglal,isafdoeoetd mgingsdgnahinglugding, at least a
. pagi ng acknowl edgenent signal nessage .348 is, generated .
Porticiy R SEAEIRBIRGStH WP LY BPEBON BAfl eSO Fiedt & Pacing
messdgdeTn A2h ¢ ERbB&thR, iHe@eddndiniehbEPEinformadon Bil€isIREQBAL than the first
pagi ng signal detection nodule also controls the W

numbg0of informaiken hitsp ang theseeondaimber pbinfrsrtagpmpithis greater than the first

oS S BOE BNy 5 LR ACEADA Oy e

variot\émisddeea gicn@leamehdtaore ihadel shift kéwimesndduadeayie gmplitude
signals that may be used in exenplﬁé% comunj cat i ons .
modudgsione rhhe Gecond Paiias leaainay. yn rbbePRefiments. inAwdp inferpation used to
o ion.. Fi.gure 4 j -
aen DYSPLLPs FLOHLD: bl e 0Bl et e
inforiRagonyat dah enicakl yidéntife prés evithsn & lgeoupi of 3V Bet Inseme embodiments,
successive first i ng signals 406, .410. Pagin .
wherqif 1 {221 PRI el (REIER or&rp iR oo A iCAtigna ACY6g the second paging
signal l|cAWE IHRh FHrEQEA MR deide Hl BB ouhAfe pddifig Mebsibe is directed to.
pagl ng signal 406 occupies a very short tine duration
414 (e.g., one OFDM synbol) and uses a non-coherent

mﬁlﬁ?lﬁ%té{é}opgogeeﬁ@? rgwl}-}%glrﬁggg %g_bﬁ/? gfil %g?éstglg %lgse?sgz.ﬁbqn’is operated to

transtn@38e {08 gd¥ind Qgidl Y. #1 B it rhosieaiinegoeasde @ta, e.g., its cell or

receiving the channel and uses a coherent nodul ation
sectoprglntipeny epprodiments, thiasgcard (YRe ef arduladen e fofqhgiRaEMEgulgtion

| 38 o} oati S ' CHAH HADirRornidiiSh phakH Wers$h 98Abdulate th

meth G SO B30 of EBEUcall ol forniish TG, WLLRb BERbdulat the
infor@bgsamodilbted ovithatis sexnad byipe of nadnfationdhiveripusdmipddiments where the
. indicates whether a user .(e g.,. 300), or.in general ,
first agd gy TR SiEnels i e i faiurentmecn & oy ofE BRG R geeine
informh @i g6 dednsiiieed b SNt dffdeBiréMItRe trAMSEon life of the

bei ng paged. If the first paging signal information

bit is one, at |east one of the users (e.g. WI 300) in

the group is being paged. The operation of a user (W

300) includes two steps. Wen the user (W 300) wakes

up, the user (WIr 300) first receives the first paging

signal 406. If the user detects that the first paging

s - o - NN N
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for the first paging type signals, e.g., signals (506,
510) and the second paging type signals, e.g. signha
w®iR5/185286t pagi ng signal 506 uses a first typeCD{S2005/020257
nodul ati on, e.g., a non-coherent nodul ati on schene
that does not require cha3fiel information to decode
the nodul ated i nformati on. WTAl and WIA2, can wake up
first pﬁémg hﬁfﬁrrﬁatﬁ)ll%lgrﬁl Ih h%&@@FﬂM@nlﬁfdlﬁlﬁﬁs fthé sdcopd@@agigg signal is
rgnal 506, receive the 1 or OFDM synbol s of the
transmmtpé #t lgagy itwg sm@cﬂalm%faﬁswcaml@wrsquthe éﬁ@%@é@on gf gye first paging
Perforn1FFTs on those 1 or 2 received OFDM si gnal s,
and determ ne the value of the information bit or bits
included in the first paging S|gnal Since the

exenpl ary i nformation I rst | 506
i Opgration #ragped %fé@anglg 6 Rk 1 tepc 2D Rt Freas yeann checks to see
i ST ol t hus go
e BERR a2 AR T 08 o
Simlarly, first paging S|gnal 510 uses a non- coherent
dulatio C
eorgt egPod e fom P Rael g 287 sRe 8} b AT sroups are
multléih@QgrBGpssthllﬁ@in o2} lurali8CEi WEs.t Tige dhedk oR stel DM b dk $x@hded to each
the first paging signal, process, e.g., perform FFTs
of thequaginigaseups. e firs g%gemg/@aan@qhgﬁaF@t therplaigdodraginganessages for
any V\H:]s Jnal aafllrlsI grgé? Bﬁg%fesn%@ :t]ljée?og g?réagYﬂgt Igg %é {6? a{]l%gsq 059 WTina
secontl @?@IprﬁftWTFEl InSloneeerh el medtg theditsopaging mgmalfmzrysmdmalglw’rgch of the
signal 510 is 1, the WIs recogni ze that there

W | |
paging SEQHPP B3YSohBICAGCL WK &° 558/ R A PagigRalestpgs, andqul UPI? segind paging
@%y% 81 oS BieSpdNa Qach deB R@%%ﬂ%ﬁﬁ&wht t

Slgnalgon ur)r(qu;t"rgn%r% epomé?pc{ﬁhgﬁqga% s?l %Iggpa;%?ﬂaét é&%uﬁ'he second e
receivieygomgpagi ng signal 512 uses a nodul ati on schene whi ch

requires the use of channel information to denodul ate

the nodul ated i nformation, e.g., a coherent nodul ation

S G ¢ MBousAimbyalTRertd, Whetekh® &idst BagiAg stefallindRateda ?%f drhe

start of reception of the second paging signa
comm»mpqauamdm mmulgipte sp@nde@emgélgnagrm%sbe gengratedsiepei message

corre H& Hé%%ggi\ﬁ%eggn&b@g# pglre 11’6&" Xﬂp@ gx%u{;ral’n Rl%h gﬁfo'faﬁmér{ts q.jhe second

pagmg @fgﬁ&l,s n@ef}'l Be t@anfsﬁnWthIf at difeeray Iﬂhedi SnieB \A&ﬂh}tegjemem tlseyfihobagm g signal
., the time used to transmt a sy %@
with tae 9fﬁs@tde§m on the gEMAMembss adighdpe n@éfﬁgﬁéq E@}S&Bged
cone%% gqdi fferent frequencies, e.g., tones, it may take
everal synbol tines to receive a suff|C|ent nunber of
pilot symbols to produce a reliable estimate of the

caopmuni catigns . ch ei dto transm aqgi .

ot 45 Sendraminery ovarsadot ik Sp iR Ty T of operating
a wird&s t4niNARG lrec@% i,pd %roc@:fs' fakinkQi f{naﬁ@ﬂ acd¥RidrRE WifhFAS pRBent

received signals in order to establish a reliable
inventihan@peratien ptaes i stahE308sw ket arsexeandaraMElis wsa $leqp modesof

opers {38 HER ey st Wy HEO S EARFRGS e Wi RECP by attow

the WRMEeGaINS l@fdnigﬁﬁfbﬁﬁsﬂldigarﬂf octigonblly, @ggpérg)cﬁdagllyadawake to check if

510. I n sonme enbodi nents, ﬁ% where the WI's remai n
it is beryg peped. \RerAwgn Rroeeedn o on | Fduhareithih W ismpeeteshig apgke from a

R siakll TRkfral FRMRYLlime ifforma
sleeptmo%%%f:?g rgﬁg)ﬁiprid I%B%&cgg{)\%g@g% %31 E fte g Neen sling eorma ion,
used @viafintaivotiging syhchiromitzatoom With the BS, andi trachieg aptimgavithimthe WT allows
the \Xfﬁgeﬁc&%m?ﬁwhegl 18 rslgo%réq]%\gﬂ{?ea% :e\éfi‘ec?q-&r{ rn§r%?s§1§9n noug%s of a first type
pagn%@&ﬁﬁ?' estimate is established and can be used at
t 524, the start of the second paging signal 512.

The wake up at t4 522 would not have occurred if the

information bit in signal 510 was 0 indicating no

second pagi ng signal was to be received. In sone

enbodi nents, 4 pilot synbols are transmtted during

one synbol tine, and the tlne |nterval betmeen t4d 522

A ™ N oA S a T L T

signa
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(group D) paging signal 618. Paging interval (2) 648
i ncludes first paging signal (2) 608, second (group E)
w@2agsnes234 gnal 620, second (group F) pagi ng siptEUSHAEZ020257

second (group G paging signal 624, and second (group

H) paging signal 626. Pagi38g groups A, B, C, D nonitor

first paging signal (I) 606, while paging groups E, F,

G and Hnonitor first paging signal (2) 608. Paging

group A rmonitors the first information bit of first

pAsrhdn sep a6, the WaDs opeimicd o Espive 8 fisiastng signgbnlg some OFDM

. P A [ ' 6 : i (o) ni 1.0
embog ALY BRI S Mo 10 LN B TR isome OFDM
embo@idEntswiiedhsipagingspmmats dne os seOHFDM spupolB) Neagimgep 1308, the WT

, signal 614. Pagin ro nitors.the third. : L
i operfLARERER BN ey SnoiuliAG OBF GHAT of  TBEIed s ppeing signal
produg)ﬁa’igrd@ﬁ)%@ﬁ‘l‘ﬁ&dtiﬁfohﬁht!i&. (i O8h-SoneRA HEEH oS 18RH ofedtion does not

ing group D nonitors the fourth information bit of
requirkj arsitnopmglln dossinghase, cHanneloBimakde infermatios popetstieroproceeds from

sep 358 PSP B3R AL B GPpoin

inforrdt@Adhdicas GE@6a }%Né?ﬁ%ﬁeﬁs@gé RIRMdfanbMiteaTonewing i firsEpaging
~ paging signal 620. Paging group F_nonitors the second
signali A¥extrrasiepr 3b2.topgfatipn pmce%ggp RGP IP Y H12 Ragjnesmessagihis ORIng
ansifIERSTRASRh Rt ESRR, CYUR Tt LA AOPEL RSl fFPeing vansmited
first paging signal (2) 608, which corresponds to
third roup G pagi ng signal 624. Pagin roup H. .
oRFEB I 31 e WL ORERIHIGp FREaR slspe Tate i Gen §Bgfarign proceeds via
conne%{igg%de(g)mﬁ)gack"m 'S&E 1304 ARROMSWTGs 8860 BF okl AR ddpropriate
pagr ng signal 626. The operation of a user device
time foethg.nexMIrsBpEing sgmilmi lar to that illustrated in
Figure 5 with respect to each pagi ng group. Consi der
t hat exenplary paging group A includes wreless
t @ fepab &4, AW BRGpWEAA.- to VWi, e.gg breflyito@le el mode of operation.
monitors the first information bit of thefirst ?agin
Operatiogpadceeds) frematep) 1314 step 1318, whetsrthapiiskespiermingl ¢ awoken from the
wi rel 2r m nal . 1. . )
seen B BRI o AR QA8 4 o BopE A, e wT s
awokén suFticiend pinn@ivasue dfite éxpedted vécoad paging eipnilnalallyWAbr the completion

shal | continue operation and receive second (group A
of a chagiehestigha diher ipstemviatiniel WT i pparpigd fq fndfate R PsHac st channel
imQdn dperdlion! PLtihiadbn 80QabA maY SRV, £ BE recejving pilot
esnmfptlﬁ(glnésqiﬁrés??floﬁ%g? ﬁ?ﬁg cor raes?JoEdiang rsne%':lond (ar gurgecgl)vmg prio
symbplagha gesomgriag FET2on tHe redeeveldi pilot symbals, reeg. i Bh2®pilotisymbols, and then

t he base station 200 has to send.detail agi n .
ceterpfi g PO SIS R BRI B oA “Befy MR 13 the WT i
operafdd&o PQeRR Rborfd pshacHsral, eld) e FaMkesi SHHD Al UERAY at18ast D@ symbols.

possi bl e pagi ng del ay due to congestion in an

i ndi vi dual paging group. For exanple, if the base

statiaon 200 ,,/pt.e i ndi vi I . ik

S0P RT T P Koo L ARy n e o
pagingrsilg\rhﬁl (stngthe cHimk] etichatdA\zhformagion wbtafed ihbep 18201 e second

~base station 200 can onl¥_page pne,mnrejeéf term nal
pagingfsigaaiaghudes yicsons Bymeerl FiomaionPis eV BiGP Sistaggingaisnal
include@K S MUl unhgdk 8¢ E?ggxéé_‘l%té MM shd (fe ScondBhrhb& o iRBEh&n bits may

I nterval segment Iterations) to page the wireless
be thd s, rHidgeveSup poag etribatindnés, besecaidaimber 20pagimg kitsds greater than

.to page hoth wireless termnals and . Then .
e 2R GH BETATHS. oM AreOaR S L TOET oG Paging
inforhh€drAihE 1008 PhorBdg bNI WD IRANREr HEWTR Port{oh)of@ffaging H&gsze. In some
WAl and WITA2. Note that when a paging group Is

congested, another paging group may be idle, i.e., no
user of that paging group is to be paged. For exanple,
when pagi ng group A is congested, paging group B may

be idle. The follow ng descri bed exenpl ary enbodi nent
reduces paging |l atency by sharing the second pagi ng

o - - o r r g,
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exenpl ary first paging signals 706, 708 and ni ne
exenpl ary second paging signals 710, 712, 714, 716,

WO i®517284 722, 724, 726 are shown in Figure 7PCHUSBN5/020257
pagi ng signals 706 and 708 include eight group
information bits, one grotd®-information bit is
identified with each paging group A, B, C, D E F, G

embobimehtd) ERCWIT igéraifier &ball orcd poshesn ofrthe paghgl enebsaizer Iradonted 4
and 8 super  slots: er sl ot 8, super

embodgipgentsg gﬁd}agg]gdpesege 1’78‘2%5%%]@ xgdgfn Pgljlat}ngLan %ngtl(on)or additional
t (7) 740,
1Mbn§h§%§%é%#%§1 H@?B?%%Rk$&§%ﬁég§gﬁﬁgﬁg§m§%g represents
the r epeat tlne interval for one set of pagi ng S|gnals

xrltst}qgﬁgg% %@Enﬁiogaéﬁgxigﬂgaa% cg t | S ];f%n gfat%e second
pagmg‘”ﬁ%s%e' AQRE ¥dhe 8 doRMinkies vsflthrlﬁforﬁa%mﬂoﬁll tBakcoddd first paging
. Second (group A pagln %gﬁ] 710, second (group

messeg)epagcrthq aingh epangasmda T Fossgnmgleshe Azt paging signal

may ttaé/F E)CE?p H%:g gns n d go(fg{"gérjl 41 (R)?i g&%h@ g o%lag {}ngré%%t%ig)lﬁ&ﬁf?ﬁﬂ the specific or

uniqueigmad whz®, the p@g&ﬁdes@@’eﬂv dirétedh dbhenigfsmgtian ofidided &oth demodulating
second (group H) paging su%hal 724. The samne net %
the segerd p3gireisignal mayediOBIE aepodHBents inclyes dportifnoplfaly lodentifier, and
the o@r&tﬁ)n' (ﬂ‘g #g%ggll&l&de gkt hﬁ‘lfnﬁ{ rh‘a{‘heﬁétgpﬁhl(fnlﬁf aﬁﬁﬁ‘ @Entifier if the
I gure y eapple e eight oup I nfornmation
page i ctiﬁ:ctieﬂ té theswWTi i mrrmbmboﬂlmegnsaﬂhe pGﬁloofof HlegWTademlﬂ-'ms rprowded in

example, if first | 706
the SCSRRDBRSIRE TEEES BORBAGT o BAUE HBUPET DEMEAR FAgnE message
inforfa¥onWiquiely Rientiff¥Ghe Wi ECImHBh G ShsS§SeRT0 (Ve S ihe Ghging

pagi ng S|gnal 714 and a second (group G paging signa
messaRaAs tramprEtteld-t i on, in some enbodi nents, an extension

bit may be added to the eight group i nformation bits

of first information signal 706 using the sanme or

S |IffirJ Aép BRBYRIN deddttnihdd thiahie psliesod 8gededuo the MEE et opedation

gure 6. For exanple, if the first paglng S|gnal 706
Proceﬁdﬁ Fiorsent 1330, whers the Wd’owe@reteﬂ! to Fefuigrie theriesatiredet of apgation.

o SEE TS OB N30T e EAYLEIRE SO0 TR e

mess&degthien speratich pxa)gd':emg te btop $328] heikltBe WL 4spdrid, to THeBpage. Such a

720, 722, 724. exanpl e of Figure 7, ere
respoBsECHAN e BIdb ot 21 RN M A B PP RS et b oy vqcpestibliening and
pamﬁ?ﬁﬁlgﬁ a gglﬁ)nu'nfb%{ Y83 ss3en With 3 pedrhodB ean%@@ﬂhﬂl@ﬁiransﬁﬁﬁﬁhg back to

reress termnal specific ID of 32 bits may be mapped
sleeptnood®. bits (e.g., via a hash function) specifying one

of the eight groups (A B, C, D E F, G H. The 3

bits can identify into which group the base station

20Qomhbitstél 1330torseRHads nq;@taﬁlgn Pesceadeda EGine¥ingdfdte A 1332 back

and whi ch second regul ar paging slot W 300 should .
to stepddR4.avherothe P T antakey fos arasher fFdigragmne faessagge thegippyquyiate time.

can include additional identification information

(e.g., 29 additional identification bits) in the

S da Qoie pABodignaies Srgestaini sapporaya meaxinsedndrabérdd W TS which can be

t he specific WL 300 intended for theﬁ&aqe.,Figg&g 8 .. _
registergd jg chgtv(gé)agwolp 1said Sé%gwpfqt gp91né Hodge hefirst, iymper of information
bits cOME iRl iR 91r§t3f7§%1%g‘si gﬂaﬁcfscféﬁsdﬁﬂﬁ heWMulribet BELIRY R§ERd to uniquely

I nvention. Figur i's a graph 800 illustrating
each bf thewaid oyaxfmsmchuidrer dOWAlsi dik sm@nﬂ@dgngﬁau@fprrowqmcluded in the

ertical ax ax
firs paginzanes et apyoree TR EERNPadt B e
uniqul pWariy tgegeieeh. pagi ng signal s 812 814, 816,
1 %?a 8?8 822, 824, 826, 828 are shown in Figure 8.

Flrst pagi ng signals 806, 808, 810 include four group

information bits, one group information bit identified

with each paging group A, B, C, D. A beacon slot 848

includes two paging intervals 846, 846" and 8 super

slots: superslot (1) 830, super slot (2) 832, ~super

NN
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(8) 992. The beacon slot 996 represents the repeat

time interval for two sets of paging signals for the
waeymsam28acl uding two sets of pagi ng opport uni PCEES$005/020257

each of the paging groups A, B, C, D. Paging interval

994 includes first pagi ng49 gnal 906, second (group A)

pagi ng signal 912, second (group B) paging signal 914,

second (group C) paging signal 916, and second (group

W gagl ng si g}%ﬁ% ?rg @g%oétggb&gne(é?%%g\é“bl ncrlﬁét ofcfs and apparatus

of thesﬁrg&ﬂ mg%%onsd‘? ichSIE %’9 witle ﬁﬁ% %o?ﬂrﬂﬁ}ﬁ&at%gs SERSREIuding
("group pagl ng si gnal 924, second (group )b
manyp@giOEDB griddr @a&cllHagiysens. al so i ncl udes di agram 950
illustrating frequency (e.g., corresponding to tones
used for uplink pagi ng acknow edgenent signals from
W[_?f vaR8hstePntRRi & ndtes HBR ri¥ed hdreinl ar@ithSlePorted Ssihp BRe 6 more
the horizontal axis 954. For each second a i ng Signa
modulgsga gpmf@medlefste@ﬁp@gspgmmg)tqm@ @ Eapre nped the present invention, for

examcggﬁéﬁﬁ 139% glg g%gl%r?f 5 I}])Q 1;(1%%@%1‘?(%?%9@&%%{& demodulation
moduldiecsigflugiahtshs upddules, wihmgneddulaseur Giesdme eBodiments various features

acknow edgenent signal can be a few_ tqnes over a fe
of thecymemgyw%@ 267 TBHETEREA N o8 QWH{%I SuglhimerilFs magbe melgmented
e r
osne QAR ARS WL 7 LA COE g 0o B PENYL B
described nmthceld ge metiodsiaps ahrsbe (ngrlenpntéd usivk nowhied geeretrble instructions,

such%I >, tg&}aregges lscﬁiga{l gﬁ}gﬁ E)n %gﬁlgl\msecond ﬁ rouagrﬁgrl)n 8'5%v1c% e.g., RAM,

floppg QRk' &S REREARY aliRachBR0BY., %Qﬁé?h‘lfipu%)gos@ 8mpGted WA dr withdhis additional
group C) acknow edgenent si gnal 960 (corresponding to

hardvgee,da emplgmenirlB)r geagdnspf shegbalve gq_s@y]bec( @p@@gs [©)g., in one or more

nodes( g}g%cab 1@193%&%&!1&3&1353 g%esér%ge% %’81%10%) 2%k Qed €52 Hﬂchme readable

medi @& kRQudi Rl GRBEAE etdcOtdle iRGAICc(ion ﬁoeﬁmm‘gl A@ading @G0 ptocessor and
(group A) paging signal 920), (group

assocetechARA\sRrg REETOBT gRaPT BEE qfdhs ?teespﬁfﬁm #thy veslesaisa gnethod(s).
(group B) paging signal 922), (group O
acknow edgenent signal 968 (corresponding to second
( gYatigro®) adalagdnagvmagnaé oOé metlhgisang ap)aratus of the present invention

descr?b%é ggé\{{/eg? Wi rgp@rselg Effﬁ ?seggyél;:ccl ?rg é}% O n " l r\]&go} t%e %Eg\%n(gescription of
the irREHNAWM RS HB ons L@NBIbe ERsidGEd Gvﬁﬁi?locﬂéi ke loP tiRaA G Mion. The

(group A) paging signal 928.First paging signal 906 is
methg@srwkimpparz@gl ofiihelpresestgprantion neaydess angd imtvagiops @mnbodiments are, used

i PR G 58 A0RERGR QPR A, yariws oter o o

comrmHi¥eidRs fechfiudRaeiiflmal BB abedXpraige Wﬁ@l@ﬁwccﬁﬂh@lhlbatfbhs links
pagi ng signal 912 slot. Tinme interval 932 represents

betwmeacqes agdasandaenbils @edesq Je seme ewdadimsatsi the acsesshades pist
[
1mple§19e%?écga% bape sq%tpoiég “grg(g:gﬂl %Ba%glglggoaql&gﬁga rﬁh@é&o (8[%1}(;&%'&65 using
OFDB) arﬁlag‘lcrlgMSX ginalari@dglembodiingts eheOmestimodeherelipiplemiented as notebook
dedi cat ed acknow ed t Si ls c pondi n o the
compaiiert, PArspRag)idat %é@%‘% 8? %t%e’i W@E’[ﬂdfeeféﬁ’?é @c@,({@g t he
recel‘{/ }ﬁ%ﬂgrh%r cidddifs @h& r_gldja?rﬁf/c?r rB&hed Sfor Il ME KBNS AHIRIUS of the
annel over tine. For exanple, durlng a first paging
meﬁmhmemuam 994, second (group A) paging signal 912 may
be intended for WIAI, and (group A) acknow edgenent
signal 956 may be transmtted by WIAl; subsequently
during a second paging interval 994', second (group A
pagi ng signal 920 may be intended for WITA2, and (group
A) acknow edgenent signal 964 may be transmtted
byWA2. Meanwhi | e t he acknow edgnent channel is used
in a contention free manner. In Figure 9 second pagi ng
signal s and acknow edgenent signals have been shown in
each of the potentlal slots. However, if no nenber of

L ) - a
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required to send the paging signals. Specifically, as
the paging signals are sent to the user (e.g., W 300)
wo moshes234 eep state, the base station 200 genePEl/U§2005/020257

does not know the downlink channel condition of the

user. In order to reach t#d-user (e.g., W 300), the

base station 200 may have to use the worst-case power

WHAPIS E1AIMEDASYI ng signals, though often the user
€. g., does not require such a high power to
recei ve the paging signals. Wth the paging

L RIPIE S SRR 5 P9 b 200 i

wireldse keriniveald, itliesthethodosmpssagon. | f the user (e.g., W 300)
Is close to the_base station 200, then the ﬁser l&ggﬂ
WSy ing esinget B1sY B/PE RE ModHiaHgN <4 igRLWnbes of REs pf inkgrimation to
le G hiad ' BE saili fFirHRMBREbf bits of
S R e L b A R e
informatimosaid fictipeging kignplagélnding infarhasionrindipasinfg if hera isepaging
t he base station 200 may, and sonetines does, increase
mesS3efie power in the second transnission to hel p reach the
US§dul 4R g QB 28 Socohd B/ pb @6 roBliRti 619 s2B8hdGRINIERVEbits of information
transm ssi on power in the downlink paging signals.In .
to genprate a seaondipaging signdssad ocopny Hpsef quﬂlgaﬂéﬁtbew@\ﬁéﬁferem from said

s ol 4 2380 DL SO 0 SRR s s,

least 4 péréibn pAgHid gagihg reksigé potesdid firdt pagiap vigngl intichiepthat there is a
~users in nmultiple user groups) nay use a fixed worst
paging qessagdwer | evel , while the second pagi ng signals may
u I : «addn sonme enbodi nents, BS 200
%@nﬁﬁﬂlﬁia?%ggyﬁ%%tgﬁgﬁ?adldevel of the second pagi ng
sitgnsthittse said sacond paging sigmed. nunber of fail ed paging
attenpts. For exanple, the power |evel of the second
pagi ng signal may be set low during the first attenpt.
2. TheR.mdthoPoR8ht 1, ehedsik BAWTRH aaBEHonH HumBErsIof Grfbrealion bits are
the power |evel may be increased for retransm ssion of .
differemesaid pesond c@mberpé‘énﬁ@gngti@rms.bem largesthap yaid jisstgumber of bits.
interference levels within the system may be reduced.
Power | evels of second paging signhals may al so be
3. Vaeefket&d &f flalfcl,ivitierdh siib irdtipaging sighiicialtdapsmitited rea time period
page and/or the |evel of service. Note that because
which isdesgdlean 4 gyngpol tipes 2p@yratiqh iSaid speandippgingsieRalipring franemitted at
. . I . _ '
last (RGP HRR fler e RATE I Mg F R0 17 Phfing g, and where
a synbot imd angespanddtotatéme perémttused fo trdrsmuipd $ymkbabagi ng
acknow edgnent channel may use a signaling format that
does not interfere wwth other nornmal data
4. UrBRSRASI fclaihl QRRr&iH 6Ald SRABIBRAGE bitshsT ikfidlrhatkon is one.
pagi ng acknow edgnment signal is transmtted in a
separ at e acknow edgenent channel which is separate

5. 1 né%l@g(#‘ﬁrg @%ifbﬁwa&ﬁ%rtﬁ{ﬁl}:ﬁﬁd;?ﬁr?%%gnrggﬁ afhl ﬁ]ridl'ij%t?siniﬁlh%%eoig a paging

mess&eKBONM 1840 BREWIre e &OERRINaIG A ANVEEIER darniinal graupddeludinginddple
~ manner to a segnment of a paging channel used to
wireless 4¢fgHpals.pagi ng signals. In addition, a long cyclic
prefix is used so that even w thout timng
synchroni zation, the uplink pagi ng acknow edgnent
6. clErnakingsnahed of daithhgdwradin sad séend pyperé naedsdation requires use of

comrG RO A BT el e PR yed wih s second
type bfAhS&flatidgnhe base station 200 can treat the uplink

pagi ng acknow edgnent channel as a special access

attenpt in the case where the base station 200

instructs the user (e.g., W 300) to go back to the

active state. For exanple, the base station 200 can

determne the timng correction fromthe uplink paging

acknow edgnent channel signal and start to correct the

- Y a1 - NATE= NN\ o,
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applied to the other 3 1 tones in the tone set. WSs
300 receiving the first paging signal do notneed to
westoahtizsh a channel estinmate. The WI's 300 canP@Eks200§5020257

at the appropriate tines, receive first pagi ng nessage
signal s for one OFDM synbel2-peri od, perform an FFT,
establish the one tone (frequency) of nuch higher

7. pmrmetmoﬁdlghf@, fothiertcbmphsingf or mati on bits. The
on/ of f keyi ng non-coherent nodul ati on_ net hod descrlbed
WiRERORiEREY BRERINESaN strips of gansnpiftipgspick firgt 45y sgpond paging signals.
exenplary 5 information bits and 32 tones may be
applied in enbodi ments using a different nunber of

8. f iTt&tméthcﬁcboﬁrﬁﬁiimh whetrein amd fastgiagingsegnal indiches ifahercdmepaging

formation bits, 2k ton I n ot her
messiI0HR e 87 PHECS PRRBE AR LR HPBA G sy wircless
termlﬁﬁ}‘?@d;ﬁts IoR8 of Qﬁlu@zﬂft?ﬁf witRiCefhinhNGodgs, EANE S Yhid Elu&ﬁlty of
words. In general, the k firs information bits
wireless terminaligrayps haige mepli¢aghaioupsipclydingsrplesplity efywipeless terminals.
orthogonal units. Figure 11 illustrate another
exenpl ary nethod of a non-coherent nodul ati on schene
9. t e m@Nod6f Asiar], twherdal vhidtfiestdypd sfshoduldtivnragthodistiohscoherent
Se g. first paging information bits 266) of
modylgtfosr mat i on messages (e.g., first paging signal
nmessages) into first i nf or mat i on signals. Drawing 1100
illustrates downlink frequency on axis 1102 divi ded
10. berhsanreth@Pof daies9,(Wianan Gaid k&cbndttypecof Inddi24tjontie peheent modulation.
1123, tone 3 1124, tone 4 1125, tone 5 1126, tone 6
1127, tone 7 1128, tone 8 1129, tone 9 1130, tone 10
11, 1 113116’ métRBEoflckaitnl AE wHeRAE sakd né@%gher&ﬁﬁﬁ‘odl&ltﬁ?tﬂpe Js @RE of on/off
14 1135, tone 15 1136, tone 16 1137, tone 17 11
modulmma 0:8hagbael, modaiopgardidifferentplemodulation) | t one 2 1
1142, tone 22 1143, tone 23 1144, tone 24 1145, tone
25 1146, tone 26 1147, tone 27 1148, tone 28 1149,
12. t one rB&8hdd 60claitPI® wifereld ald séc@A@ typelof biddiakiohhi€om2of quadrature
tones are divided into seven tone subsets: tone
phasesshibit keying and @gradrateis agplitugde medwatiosyb- set 1 1162 (tones
4-7), tone sub-set 2 1163 (tones 8- 11), tone sub-set
3 1164 (tones 12-15), tone sub-set 4 1165 (tones
13. 16Fh139)1eth¢)dmbclsiub} setierdin $4i8 Gir{ttand escod@-paZing itformeation signals are
ub- set (tones 24-27),.,and tone sub-set

t ones .
transiagleg ) Tl s PRI s 410 SR GOHBE PR of g Brjae transmitted
ata fﬂ?ﬁrﬂx'eﬁ ‘tﬁllﬁ:roffsgpﬁoﬁqpe §§1E shid fir§e3A8 s ti AR ﬁ%ﬂaﬁ‘?ﬁ tRRBStted.

ot her tone sub-sets aré not transmtted. This
ch0|ce annng t he selectlon of 8 tone subsets conveys

€. rst .pagi ng nf
ta. @ methadh it islisin 0 picghe BREHEheo iR igetuces
inforfB@én 6428 té RIBAEIYY wiriBsstteansuR ssalsyaem. phySI cal l'y
conti guous tones. Then, by assun1ng that the wirel ess
channel response does not vary too much from one tone
t n [ Ny . -
5. | BB g ARLEE I ASLRHS pLERE el strien
informafiet lasa.tnhcprelﬁldéﬁt)fthlrmabsltaﬁﬁmg withioa geduip@f vareldsk &rminals.
tones of any one tone subset. For exanple
adifferential nodul ati on schene or an orthogona
16. nUﬂ‘H—:' rﬂéth@@oﬁ(ﬁg‘ig{m \Ql"fle‘?elﬁ%alkl?ﬁgc sighal fHRicaREtHS %‘r@lstn%riﬁémg message
any tone subset. Figure assunes t hat
for anyr thgmmlpaiasxea frmdgtcmploajmmbaw mmxsll&isédhab mherche a pagmg

sel ected tone subset. The aorthogonal

messgga{BhA st PRoTERR e iraln Hebrirenatn & Pite SaeyBhi "
phase anong the 4 contiguous tones of the sel ected
(power transm ssion) tone sub-set: ++++, +-\-, Hh-,
and H+, where + indicates 0 degrees phase and -
i ndi cates 180 degrees phase. Four exanples of first
pagi ng nessage signhals are shown in Figure 11. In
exenpl ary first paging signal 1101, transm ssion power
is applied to the four tones of first tone sub-set 0

A A I~ A I T I Y T T N ~eS -y
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coherent nodul ation, to generate a first paging signa
conveying said first nunber of bits of informtion,
w@ 200d/123286t pagi ng si gnal i ncl udi ng i nformati ORCT/US2005/020257
indicating if there is a paging nessage for at |east
one of the wireless term#8ts in the first group. Sone
types of non-coherent nodul ati on schenmes which nay be
17. US®E nethotesficPdim ENbodi nents i nclude: on/off -
nodul ati on, orthogonal nodul ation, and differentia
movdherein Faieh SysCHB SRICHS aﬂ@e@éwwrrhﬁﬁ%wsleasz@emélsgf@ﬁl can be
t operated to
1egﬁé%é9?g§§v§%$§?§%g n%%%ng H?gﬁé?HV Pgrnation e.g.
ofhehin theffirstnfuniber bf birs is sk dgnahd nursbertof pas Oifqmred to uniquely
nodul ati on, e, e. of non caoherent nodul ation,
identify,cagh Qb pail @“aé”f’i“?lé‘tu"}.}i’ﬁg?ﬁw‘g“%lfeﬁﬁ%\‘imle%}Fn/ eying said first
nunber of bits of information, said first paging
signal including information indicating if there is no
18. pérgie m@pthmlscs‘a:glpémt lo viherein infisnmiation dncl@leden Bgipésstcpfaging message in
on- coh t nodul ati.on. schenes whi may . be .
comb{apd HR RO G AL SR e R 2 iy Iddnity a

wirel&25 tHRERANA sAi@sidtert.i on, and differential nodul ation.
Oper ation proceeds fronistep 1208 to step 1210. Next,

in step 1210, the base station is operated to transnit
t fi |, e.g., into its conmunications
19. H$8 a%ﬁgn&%gkﬂgﬂﬁ&gpgell or sector. In sone OFDM
eniteeti e sittinysafd fiiSt pagag sighas jnchales iransniigtivgrsaid frdt paging signal
a tinme _period which ijs less than 4 synbol tines in
into a@@f‘ﬁ@q”é)‘i?tloés ghannglpanghe  two or three symbol tines,
WA Fei sl RQ ldeuT‘ﬁoﬁ ‘Ifir{bertl?(ﬁﬂg g Qﬁ'ocfupatltoh ndthSEwRRR 'd@gs not require
useg to transmt a synbol. I'tiple synbols may be
comnunanagiong ¢hednél infoanatidneb bd uséditg dameynlate satd medeagd information.
using different tones. The transmtting of the first
pagi ng signal may include transmitting the first
20. PaBk PR o aitr M, Qyifd i@ ST filrdt @hﬂrglﬁ sighanngicatef\d group of
di'scussed above, the first nodulafion method is a o
comnmma‘thans daviaest sastiecendpaging signal tnskrating whighdearaeulaipaging device in

es. .not uir oomun s channe

the ei3fp BF S OR RS BB E F 4 e RS QI BRI, < e

nodul at ed i nformati on. Operation proceeds from step

1210 to step 1212. In step 1212, a check is perforned
21, ad\ basewHEPREPT @mﬁummgma’i wiagless termipals, Sﬁé’g‘i’zﬁg station including:

I

o8 B farkPoBE pLARRER RS for enl iR AL B g nals ofa

first tyllsmmgxenm -tarergrt andebision medtodpsai&ﬂzmgm gyslgaalmfseflrat hmeendlcatmg

IS no e to be transmtted er
whettel 8 FRHEE R SheE ) BRATanTRITGY A1 PHonS NSRS HRaL i dyroup of
Wndégtaﬁﬁ&gged to nodul ate a second nunber of bits of
i nformation using a second type of nodul ation which is
dinidags Emtgeneratimg hpagding sgnétlybiﬁe Scﬁondtbmﬂ usirigohcohegent modulation

methg 30 it A et f g}ld"g%agi 8‘6 PL Sgafigqn %‘g?gsig B%‘%i 28

MefHcaAg Cor tASRitSAd chid fifss tan@@gbmgtype ghgihg kipdaleat es t hat
there is a paging nessage. In many enbodi nents, the
second nunber of information bits is different than
ef fojinformation bits, and the second
22. Hﬁbé%go% I n orﬁ%?ion bits is greater than the first
nuwizesin sildifmﬁthagmgiscgnaMyps gerféoatmntiwaes gafergehpaginrg signals of the

nmodul gt j on schepes used .in variou .
first (i S LS4 TG TR A AP g A Srvacebel ol RO REon pisiad

quadrature anplitude nodul ati on. The second pagi ng
signal may, in sone enbodinents, include information
used to identify a WI in the system In sone
enbodi nents, the second pagi ng signal includes
information that can uniquely identify aWwr within a
group of WIs. In some enbodi ments, wherein the first
paging S|gnal |nd|cates a group of connunications

o o S e
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it 1s being paged. Operation proceeds to step 1304,
where the WI i s operated to awake from a sl eep node of
wopesarizen and receive a first paging signal. Pce/es1003/020257
retained tinme information, used to maintain timng
synchroni zation with the 88; and tracking of tine
within the W allows the WI to determ ne when it
S RHékdin anakecond paging e@halttP@e dnRABidh $i5da08) géﬁemsapa@&gcﬁ] gnals of the
a first type paging signa xt, in step 1306, the WI
seconddypsy e3id sesone éyneev@em\%é@akslm@tldlaa@|S¢fg>n§|"§ﬁ“@|er of lﬁf%\%ﬁon bits, said

cor SR T o ESE ATl gn i

enbodlnents the first paging signal is one or two
DM sy mbol's. Next, in step the WI i.s operate
23. a‘hﬁéwowﬁoal qf&ﬂﬁlle&%ewsﬁqmwwﬁ U3 BRSO IBRA F YRS %?ﬁeraﬁon means
includdie received first paging signal producing denodul ated
I nformati on. This non-coherent denodul ati on operation
dmefsrsmodtrlmpn mequle frot nnastutrging ynfdoeationchitsusimg ank @i nefoff

f or mat | t ds f t
moaufsy. pepcepay Mhirtonn i ACHRTH MeBRGETT S operarea to

determne if said denodul ated information indicates
that a paging nessage is being transm tted foll ow ng
24.  t Fidheiapestiatimadfiedpimg énmheremesat secandspaging signal Lysegeaeragan means
lnClu{t)roceeds to step 1316 if a pagi ng nessage i s being
Fansmitted, while operation proceeds to step 1314 if
a mmﬂmgnmaﬁ@eno@mﬂir nigfubging fidfosmatidnddts usingsine pf quadrature
1316, the WI is operated to return to sl eep node and
phasershifhkeying ad Hdptge aBWEUde MQdYAOBt i ng node A 1332
back to step 1304, where the W' is agai n awoken at the
appropriate time for the next first paging signal. In
25. stiemeldidf optrativida MretmpeteanMI ttlee method npmeriging:

bri ef| to e sl node. of operati er at
O Bo{ech B9t 35 BPSreH e g Fithefg Flgnal
Wige8b 8% g aGoRlddAtrehSdeayIs R oh 6959&§1&90§ 58€ B rdtpPagnBkignal to produce

operatlon for another time prior to receiving a second
demogalgiedgnformatadn; The WI i s awoken sufficiently in

aduancs, gggﬁ%gﬁ FAREGHEE 3RERN PR PR Bheth® pRLdeBvas
transthiteed; addhe WI i s operated to initiate and perform a

channel estimati on operation. The channel estlnat|o

opbitas desermiegd thicmisemadulpted ipfrmptom mdjsales thad g paging message was
s PSS W USSR B v

channel estimate fromthe processed i nformation. Next,

in.ste isS operated to receive a second
26. pg&e gﬂéﬂm“bﬁ§¥{1 her SAWPAYNET gnal i ncl udi ng at
| qgﬁtls &é?elﬁ'}fﬁ@@llaﬁsaldr &&Rodul ReBineRmhadh itdi@itddh R Fa@FEmessage was

coherent denodul ati on operation on the second pagi ng
not transgmtted, usturmgng teen dérprmede sperativnon i nf or mati on
obtained in step 1320. The second pagi ng signa
i ncl udes a second nunber of information bits, while
t MEnefrhéthéd PRALIRD2S if@ttRr comptisiegswigenf it fsSdetdﬁmiﬁwrthﬂfsmd demodulated
paging bits. The first and the second nunber of
inforpafiey idicAish thst & pagiag msesagh 28 HRpSMifletheFEioTMing arfhiagnel estimation

orrFRSHTIESr  SRCOR I hcRapL g 1= 15

enbodi nents, the denodul ated second pagi ng i nformation

| ude rti of a W identifier and/or a portion
28. ofIEIBQEWﬂ@Rﬁﬁgégge. | n someenbodi nents, the WI

identifier is all or a portion of the pagi nhg nessage.
In some enbodi nents, the pagi ng nessage incl udes
nobi |l e node information, an instruction or additional
i nformati on other than sinply nobile node
identification information. In step 1326, a deci sion
is perfornmed, based on the decoded information of the
second pagi ng nmessage, elther alone or i n conbi nation
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such as software, included in a machine readabl e
medi um such as a nenory device, e.qg., RAM fl oppy
wael®k/12e8£. to control a nmachine, e.g., generaPCpPuUSPOTE0257
conmputer with or wi thout additional hardware, to
i npl ement all or portions-49f the above descri bed
nmet hods, e.g., in one or nore nodes. Accordingly,
arERe:i P8 first Pagigs sighhlchap heiheationiof sn tHaa @ symbdi times,echere a
to a machi ne-readabl e nedi um i ncl udi ng nmachi ne
symbehtipe isahe ampyiiof e wad tF GRSBUATRPO%: nachi ne, e. g.,
pr, . I, @ g figr. .
oRag Sfid 3naBaan, SRl AZL LRI of 1051 10THA0S &id
Nuwwheraini said doldrinebestimatian opd¢ragorsis omitinted poiet toodeeiwimg said second
. apparatus of the present invention described above
[mgmgpﬁma%e apparent to those skilled in the art in view
of the above description of the invention. Such
variations are to be considered within the scope of
29. t Héeinmpleost ofhainm e furthen odspasiag:appar at us of the

present | nvention b [ ' ' S .

e g B B3R SRRt g s

Makak@ieX frogh safdrMidp, medudéf@peration Goranotheetime ppies tofeceiving said

communi cations techni ques which may be used to provide
secongipaging$enabmuni cat i ons | i nks between access nodes and

i I n.. ' . )

"R A QA0 SRR, & B SO an n

c ovhewin et moredesk tamnsnahconsumedlesepopeteshilesinsgidGkBMmode than when

and/or CDVA. In garious e _gdinents t@e nnbkle n&des.d 1
operaipg ir) $,cEve MAY] OASPTTBY ALBBKN QETHSUIRYS e METHLYP Yepsaid sleep
moded3Shstasts (PDAs), or other portable devices including

receiver/transmtter circuits and | ogic and/or

routines, for inplenenting the nethods of the present

i nyention T | A MED.LS: 1 . '
0., PEMES il el i T aneP a0 Bho P ARt not use
chand®U{dfb A Bowiah @ k88 Solic@éntidembaulatibteopeeittmcise ©pidiunGations channel

~ nodul ating, using a first type of nodulation, a first

estimptgri® perferm wid derapdulationrapatation t o generate a first

pagi ng signal, said first paging signal conveying said

first nunber of bits of information, said first paging
31. siTheahethowbfdaing23, wWherdimbdid first pdgiagsigng inéluddser fersi suraber of bits

pagi ng nessage; hodul ating, using a_.second type of I
and spd defoRdipgping &120aLBAYd o ROBRRra BHES (RiCty i thag said firs

ehesiat € a second paging signal, said second type of
nunﬁ%ngﬁ?ation being different fromsaid first type of

nodul ati on, said second pagi ng signal including, when

there i 1gi N ssage,. at |east.a portion of said.
2. pagiee el eldBmRLaen B e Prof Bl R 4BRo iyl i sccond
pagin?!%?énat hefuBed & 1easpa?b@ign B & Sa@ss tonanelidehtifigr, a8l ehethod further
irst paging signal; and transmtting said second
compydighg signal. 2. The nmethod of claim 1, wherein said
first 0 [ . ' ' B e
P e FESLRAIREE o bL 9GO 0ol i i e vas
direcleaitd gnidl ai@sks te@imakai d first nunber of bits. 3. The
met hod of claim 2, wherein said first paging signal is
transmtted in a tinme period which is less than 4

33. SYfHRGhethbdBc1hith 1 NAlekdR said @l Ba @GRRFbrAGFH WleledstB@hinal identifier
being transmtted at |east two synb

ol tines after
in combimatien wath vafelesh éertnirzah grauptidengifigaticraintpriatign obtaiyicd §y
i gnal, .and where a nbol, tine corresponds. to a tine..
demaguiige seid S PaTng sfkoRs RIoGdes 4 A0 Y ireip i Rinn ey fict Sunich
claim1, wherein said first nunber of bits of
information is one. 5. The nethod of claim1l, wherein
said first paging signal indicates if there is a
pagi ng nessage for at |east one wireless termnal in a
wireless termnal group including multiple wireless
termnals. 6. The paging nmethod of claim5, wherein
said second type of nodul ation requires use of

o g, T ]
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18. The nmethod of claim 1, wherein information
included in said first pagi ng nessage in conbi nation
wowrdk12:80r mati on i ncl uded in said second pagiQr/US2005/020257
message uniquely identify a wireless termnal in said
system 19. The pagi ng netdded of claim 1, wherein
transmtting said first paging signal includes
uniquelyaiasdti fids iwtgcts@ireletd tefhinplaf Hgoremgiakhtidndts@stém in which said wireless
communi cations channel, and wherein said ftirst
termipg) dti oS RtE S rpaidER AT TeSSASeHD HaNHRIEH et hod whi ch does
not require communications channel information to be
used to denodul ate said nodul ated i nformation. 20. The
34. nefheankethdd of diim 33, witeerie said Semdddlated infpagativg abiagmal by
i.ndi.cates a group of. c nicat | ons devi ces, .said
demogi(aliRg S 8 RT< SRERE FIS M LSS Ay SRR R O saif Breing message.
pagi ng device in the group of comrunications devices
the paging nessage is directed to. 21. A base station
35. f ok wirslesuteroinal egmpiisitg:wi rel ess terninals, said base
station including: first I n L.anal_ t er.at i .
570 o PeRNgg e P B DA Sperg B g AP Eot dpilfd signal to
recovet i®HulhdedenfofhMebnAndieMinpohigdtidita papHhgl éss e dBetelsuhding to the first
~said Fa ing signals of a first type indicating whether
paging sigag WEIW%@§EQEU%$II be transmitted to at | east one
Wcroﬁirglsrﬁeatng TGP &ﬂkroilﬁg%@&lﬁyl@ssqgnmnﬁlletb‘??c%i\;eea{ §@c&3§ ?a ing signal of a
nmeans for generating-a paging signal of a secon f%é;
secorldayprgata prolkeeead timeduteatinformaminedyvesal filorhspid fasigpaging signal

. .. including at least a portiop of a pagi.ng nessage; and
indichtehh BAFIRE MEFARS RorEaspaRses ot fiFs Pé§H3 S@g@o@wlf?@mmd and for
contr%gg R $ir8P&! Srmifdl-to HEr RaRRp Hhel SBp&ati&h &hdRefibin in said sleep

ein said first paging signal type generation nmeans _
modeggropemties upigifreg sad greasedectsd tirhewhen said infpmmativairecoveredtfrom said

. type paging.signals.including a first n r. of . . .
st e R BRI & P BRI B RO AR A o g g willnotbe
transin}R@; RNEr ati on neans generates pagi ng signals of the
second type, said second type paging signals including .
a T8eAS fRf peLfRbBINSEf cohpient damadylntion peragan gn deassraved second paging

siensf TR0 cE PR TR Bl PE ORI 5ol BELoRB Epessaec

of claim 22, wherein said first paging signal type
generation means incl udes; first. podul ati on nodul e

36. f orheppiaklessteraynal of G}ah‘ﬁt3i50fr‘r“’tgi3rt%°n%@15ﬁ§: one of on/of f
, : : , :
o a oA lel BRI R pRrarR Rl RRlgh 8L st paging
signab michhdeneciafusimptign ingicatigmalpaging megage mall bo transaitied and prior to receipt
includes:. a second nodul ati on nodul e for nodul ating
of said 3¢ PO SB"?s usi ng one of quadrature phase shift
keyi ng and quadrature anplitude nodul ation. 25. A
met hod of operating a wireless termnal, the nethod
37. cokhsrwiselesy:terminadiofi glaim S MrbpEeomMpmsig: of operation to

recei ve first paging signal; . [ 10

ook ReRash B0 aPo The Bk RRGH S5 R erper aiecp mode o
operddidg if61ibvein g fetkipt Of P fiexd paging signal uheltiditlg infbomavivhiindicating a paging

determining if said denpdul ated information indicates .
messgg%wlllgeﬁwswtqéﬁlggg%a%nmg SHdnyirelesy ;tergwa)al i'9 a more active state prior
tosmgﬁﬁéﬁalaéﬁﬁﬁ@al sai d denodul ated information indicates

that a pagi ng nmessage was transmtted, performng a

coherent denodul ati on operation on a second pagi ng

signal .. 26. The net hod af . claim 25, . further
38. co’ﬁ’ﬁr‘?’g‘?lﬁﬁ:teﬁm?lg’? FEAI é? PRI d denodul at ed

informati on indicates that a pagi ng nessage was not

transmtted, returning to a sleep node of operation.

27. The nethod of claim 25, further conprising: when

it 1s determ ned that said denodul ated i nformation

i ndicates that a pagi ng nessage was transmtted,

perform ng a channel estimation operation prior to

perform ng said coherent denodul ati on operation. 28.

e
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33. The nethod of claim 32, wherein said at |east a
portion of a wireless termnal identifier in

W@ ooubiize284 on with wireless term nal group PCT/US2005/020257
identification information_obtai ned by denodul ati ng
said first paging signal fovides a unique wireless
termnal identifier whichuniquely identifies which _
wicomtka degit orrdeteaininingif aaidonfermatict ohsaisedlys demodulating sgid second

.sald wireless .terminal.is |ocated, sajd. paging nessage
paging SempLina S dSmser Fhish PR gy foc WrBas GHelEr e
s@pstrsleRmdytRtAgng M RBALA QRperRE ab HEFSrmitiod @FREHEdAY dégnodulating
sai d second pagi ng signal includes at |east a portion .
said sefond paging signakw hesssaidyaforamtionisdefesmings to drghdegn identifier which
conpr.i si.ng;. a . j - I .
core R 4P BRI Rl D82 RS Bt ner e
modelof opsrationter Atiedbtémingdhht said infudinadon olgrainbé bl @emadulating said

agi ng nessage correspondjng.to the first paging . .
secondrgHaR VEFI K6 o AHERE £ BT TEBAYHD) CorpsiRend g sud wieless terminal.
controlling the wireless termnal to receive a second
pagi ng signal of a second type at a pre-selected tine
39. withe wireless pearircih of eleow 85 exhereiomeas thriperfermipggineg-coherent

ignal indicates.a pagin sage corr ondi.ng t.o the .
demofyBi6h e I DTS BT 1Y RO Rl i nrphatin intfating
whetteP a8k tGsdsB enclide herast bRs BT fbn/bA nedulitiod dehR@plator, an

node of operation and remain in said sleep node of

orthoggre} mofwiatiemédérhodiflater, ardp diffarentigbmedulaton defpodifar-sai d
i nformati on recovered fromsaid first pagi ng signa
i ndi cates a pagi ng nmessage corresponding to the first

40. PaAYeR@reddsg faninil bf clain 3Pevligréinsidant &d;peeformimgarehéont
perform ng a coherent denodul ati on operation on th

demoglatior eREralindE AR hpagingHanal inglydes gt lepst Bg e? 5ﬂé%ﬂerature phase

o . . : I 2 _ .

sift (UL BB GEIMEIRT, Bl o 2% ARGAGD U ByBAAL A dulator.
further conprising: nmeans for perform ng a channe
estimation operation followi ng receipt of a first
pagi ng signal including information indicating a
pagi ng nessage will be transmtted and prior to
recei pt of said second paging signal. 37. The wrel ess
termnal of claim 36, further conprising: timng
control means for controlling said wireless term na
to enter a sleep node of operation foll ow ng receipt
of a first paging signal including information
i ndi cating a paging nessage will be transmtted and
for awakening said wireless termnal to a nore active
state prior to said pre-selected tine. 38. The
wireless termnal of claim37, further
conprising:control logic for determning if said-
i nformati on obtained by denodul ati ng said second
pagi ng signal includes an identifier which corresponds
to said wireless termnal; and control neans for
taking an action in response to information obtained
by denodul ati ng sai d second pagi ng signal when said
information is determined to include an identifier
whi ch corresponds to said wireless term nal and for
controlling said wireless termnal to enter a sleep
node of operation when it is determ ned that said
i nformati on obtained by denodul ati ng said second
pagi ng signal does not include an identifier which
corresponds to said wireless termnal. 39. The
wirel ess termnal of claim 35, wherein nmeans for
perform ng a non-coherent denodul ati on operation on a
first paging signal to recover nodul ated information
i ndi cati ng whether a pagi ng nessage includes at | east
one of an on/off nodul ati on denodul ator, an orthogona
nodul ati on denodul ator, and a differential nodul ation
denodul ator. 40. The wireless term nal of claim 35,

1 o r T

e I g, I D T e o



