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DI SEASE MARKERS AND USES THEROF FI ELD OF THE | NVENTI ON
The present invention relates to m RNA markers and

wo nioenéxsion (1 FN) al pha/type | | FN-induci bl e PCT/US2009/033671
phar macodynam ¢ (PD) markers and net hods enpl oyi ng the
same. BACKGROUND OF THE | NVENTI ON The present
i nvention enconpasses m RNA markers and | FNa/type |
| FNi nduci bl e PD markers. The present invention further
enconpasses net hods that enploy these markers in
met hods of, e.g., treating patients and prognosing or
nmoni t or i RADIG §RFQ UBNUNARYESH TFHEA TIRVENRIIB) @eG
enbodi NENCLODINIGEA THRE ELDTM ENSIIPESES €9 OGP A TINNAf
treating a patient having a type I IFN or
| FNa- nedi at ed di sease or disorder. An agent that binds
to and rmdul at es typeTECH?N\I(b*LIFIIFJ&DaCt ivity is

istere t i.ent ti.ent es :
o8l BhERER (PR b hoaeh NP B S GFIPEN SRR Br artict
mad@@shend end, madre Eﬁ&lﬁd&ﬁy,@bfﬁlﬁmﬁlgd. ally regul ated m RNA
mar ker profile. Another enbodi nent of the invention is
a method of neutralizing a differentially regul ated
m RNA marker profile in a patient in need thereof. An
agent that binds to anBACKGROENDype | IFN or | FNa
activity is admnistered to the patient. The agent
[0092Y Radiol fEepchdya deitfficatientREID) %dhﬁ@lugjﬂh@b%bﬁ%ﬂaﬁ kiedd in
_profile of the patient. A further enbodi nent of t
virplhg Ry gy andustry %tl%a tr@ﬂsmﬁtﬁtl% My fasturpgoyAYe Megagament,

oS LTS DL BSOS Al s

RRI)]D afstba ihcﬂudﬂstaqﬂmeﬁty of RFIDI tagd, aslaaploae RiFdNreadpatalsntferred to
| n .yet another enbodinent of the invention is a nethaq

as gt “THSHICEHPT N 9T dele e IAYHEMIIRVingr A AMRRNS [ COrupyueating Wit he

REPH YRR PErRfuth g%(fﬂcgm cd'n%%ﬂh\é' D I'é@@ér R RMTH li‘eaﬂer includes
t herapeutic agen first mRNA profile is obtained

a tiansmaitter thet msa ppivedd amrgytdrenﬁoanatem to the tabe raafbemtqecver to receive
. n| st er A seco
e et BB s R 1 B PRk Rslve Prefivses the
infbimhgtiondbehitdichySiBE R'F‘I*D%dﬂ'é% profiles are conpared. A
variance in the first and the second m RNA profiles
[000d il genssal athp enfermagionadaieddyorn pn RiéD ttaeis apeqifi¢ to the particular
aplﬁ%?ﬂé% IbO % 8? e&? 1d§§¢1’n ﬂeﬁp %altlgfl f(tnha% c\:'ig gnwﬁﬁh tﬁ @ﬁ I8 fixed.
ExbinpHsy irticRB dlcﬂmiéuhaamﬁ&tdry@ﬁeﬂls Iblabk@ ﬁilésl,:aianﬁcstdr\indlyldu@ls or
adm nistered to the patient. The agent neutralizes. the
virfupl any pibre tgpeiblengticlay L dditienabmfrpnation regspt acsig prgvided for the
f di t
oA LeRagnal 88 uRA e o AuffEcHHHe FEDRE EPBlanflle Bfhdicare o
paipt ogoiosfi angrumnashikei chadisshame nnofpcas sigam odfer asqfalt infommation.

| Kk file
0l i i ar o1 B RPUS s b £ Baticant (0 g dfoueh
thef At dnd€ %o SRRQAL RRIroRhoAdi® ey BaE dfdBlek %heqaégetgqgﬂrtpin RF signal

nonitoring myositis drsease progression o pat i ent
carrgog thei infprinpeat. ntersomgi cphﬁgurah@rsawe Lmtansmai@enntlatﬁ doinprggnication,

i nduci bl e mar ker pressi o
and) SRRTBG O A 4P P oA B PG Ran Badulfed Gtpu signal to
coth AR RRRULIHEIREEND ths BOSTheH dhBE@tib, HHRR I the Riceivls a
second | FNa-i nduci bl e PD marker expression profile is
comuahnwave yignl srosedie id' Dangsice and tritiat¢recopumympation pygesponding
[ | FNa-i nduci bl e PD mar ker
lm&e&%{ s‘gwgdﬁ 1t§?nf§§%ﬁace{£b%are conpar ed. BRI EF DESCRI PTI ON OF
THE FIGQURES Figure la and Ib: The nmgjority of the nost
upregul ated genes in nuscl e speci nens of DM and PM
patients are | FN-a/b-inducible. (a) table show ng
genes up-reqgulated in DM patient nuscle specinens; (b)
| FN-a/ b-i nduci bl e gene signature score in nuscle of DM
and PM patients. Figure 2a and 2b: |FN-a/b-inducible
gene SI gnature scores |n DM and PM pat i ents decreases
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i nduci bl e gene signature overexpression. Scatter plot

is of IFN-a/b-gene signature scores for nuscle
wep®eieEmns from 14 patients with | BM usi ng twoPCEUBI®A%033671

a dynamc list of 25 genes and a static list of 2 1

genes Each point represents a patient. Figure 9a and

| BM patient serum sanples show distinct

lﬂqﬂﬁNAaqomaﬁmﬂalsﬁag ﬁ&‘b’theémo%ti‘@x ftgeibag ippludgsgan internal power source,

or  eRi-SaP SRIET AORARARTESIB LIS () RE[D LG Bypically
by g&imeavemtdlpang)t dhictthéri cate, dic tﬁgslcdjﬁnemcaté hying apird¢-definzldgirotocol,

| EN- e signatur score for whol e bl oo from
aﬂ@wmgm@?f%?ﬁagerdgi g 19 fpmyongior M1 Kgs s ThegRrpputing
deVOd BrvdERME S0 Ratfb AL g@ﬁlentFk&Bﬁleo @elé‘lﬂg tHORford@tion from the
negative DM patients h ene
RE$D germateriamd srtoresng toare atobn,pwshl 8 welabivg pantabases Iif addltlon the

overexpression of 19 | FN a/b-inducibl e.
CoBYTRS ‘&éf RIS oS aHagHen R SPﬁoéFﬁ‘%mm%t%j‘l%s%lg’t tP% Fags Ya the
trafd@itte©f | FN-a/ b- gene signature scores for nuscle from

3 Jol positive and 7 Jol negative DM patients using

the 19 genes. Each point represents a patient. Figures

11-104: Probe list with ggwﬂgﬂ' on of genes in |L4
signature. Figures 105 1 robe list with annotation

of genes in |L].O signature. ures 159- Pr ob
(0Gb6L T gieral AU G achith l%%l%’?ééi} ) 4o antenna that
rna? B8R ¢3Se dfecls to FhORGFdringhcdM ia l@’lﬁoﬂagma@ Qreodfttrlﬁgt%ble to the

FNa- i nduci bl e genes.” Fi gures 382-
coumlingbetvaenelet BFID thg, andiaREcirdslly amﬂustamjmfaes on Whgcdrtée RFID

tag S AR RIS Bies AR B it iR ahelspiaifctif 235 toop

anteftd @upRddaan REIDTAGuit.0AL Aembé byscEy@EinldetdiMdréid Uak BDSoop
gene sggnature score-positive patients (a) Heatm

anieepy iaslafes hirspaondoetied paicen hmng:l@) ot andovigia tba& Sugﬁﬂlstlally
e

extge%? ﬁ%%lcl%sggf %Irfnrr]sg ﬁ?ﬂ(gu[c%ﬁg 12)? gnﬁ& ?E ¥ E?Fsmb anc. ?’hgﬁrst
cotetivepqties sededitealig! ou&pl'éd &b Hbccand cértdudtlﬁdmgen kavdpg a length

aring the 42 DM and PM patlents to 24 nornma
anmvgfﬁ t ghbmgallyrevecced p dicknspaelidhe propnd sordaictiymportion and lie in
a s% %t §“ El?i?st'a gﬁ hEN¥re g%k@a{tﬁrallg Bgraﬁ@ICcQ e another. A

or onta represents patients wt
culaemlesawcityqb ﬁlrdugthhle lﬁmﬂ aod béoen@; enelusiigngdrtioss is aauercqf lobpl that
chan the third i zontal bar, |abel ed
liche 5@@1%%1% é-“s%%sgb%a&}tﬁa HOSAE R U fisstrndaceond planep. The
cutlrgthl' ekﬁ%‘%h@ugh %rf?rstsdrﬁrb@&dﬁdecoﬁﬁ@d'tﬁfe ﬁ)ﬁrtﬁ)ng Q{a‘} fép @ﬂgﬁplé be a re-
10), and the fourth horizontal bar, | abel ed

mode ptaisieterogtatni segrtad that tstbaaksha‘rg&red b]o thelRH IDN;quudu@g binethe case

of PR T S OB e e s M Gl PRl A ne e

cirSligmay gé@era@ AHcBSgifaPthat BEISAIR chkBht@BEctigh Phd(@hductive portions.
stratified by normal healthy donors, weak signature

[0007bTae Rﬂ)laé%ts sosfigired sich thigorhen phased R glsugfhepraftaragticle the
ﬁr %ﬁ% g?cyhg g’g : % &t E&ﬁsﬁ%@a%&ﬁﬁ&%@?ﬂy%ﬁagé 3 t S artlec(l:e fIn this

mahnf@gihi yiingal tlteycmereiht lbﬁphhradglpwbicﬁ tiig angat thpt is excited i 1s not
measurenents have utility as biomarkers to neasure

subgtrantiphly piralielde thearticle @W%O&)to Piagavine BETD drene atteshsds Ft)reexample
scores and fol d-change val ues using a 13-gene
conposite score and individual transcript nmeasurenents
for IFI 27, 1Fl44, |Fl44L and,RSAD2 for 2 1 patients at
visit 1 and for 36 nornal althy donors. Patients are
grouped by relatively Iom10r noderate clinically
nmeasured di sease activity (M TAX 6) and high di sease
activity (MTAX > 6). After nultiple testing
adjustnent, there is no significant difference between
normmal heal thy donors and patients with MTAX 6 for
any of the 4 ~genes or the 13 gene conp03|te scores.
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activity (MTAX > 6). After nmultiple testing
adjustnent, there is a significant difference between
woroaab27neal t hy donors and patients with a M TRXI/US2009033671
all 5 cytokinei nduci bl e gene signatures. There is al so
a significant difference between normal healthy donors
o and patients with a MTAX > 6 for all 5 )
in gamerpbrimerfscthe plang hwhish dhesguircasloopghiipantenpp bipemay be

en patients with a
sulf BB plpERIy 8OIE FTIEE SBFhaeen PRI 2
[0008] Dk samee a':mblmdmlehte uge fiiest ahd) Bavboud esndustrec f@atibes @)the §b)loop
Pat i ent ggc anal ysi s for@i E@g{ents w th some
anighpg may g P AR %1 PEETE WE S QF itggFe 8%“061% ?e%mng a
corﬁﬁﬁﬂoﬁﬂo% %nguﬁ&ﬁn%oiher UhTAHmBRLI KL B REEAT odpfay be

t oki ne-i nduci bl e gene signatures and raw
dei]ﬁonaddiwewnaineatmnaxf tikeehtéoma nedednl @hd el elctBicpliy camustiatarticle

suffie oo iR RURH b edRES brithd ke SRe BTl

coeWedarfigleSuRéd Andiand atemnmahstani] RERSa @MREERS @Y a current flow.
changes for any cytokineinduci bl e gene si grnat ure;

Thpsattlilfemnéuw‘temmle MoK agtsab awit die Jhanieenae é@ml@cmqaily no
cor%ﬁg? \S 1Rfat%§ gnc? ﬁle %Pge? %laferlar%fl% foarln{ tli]lg ' ﬁ)se& Po%p V?anpdl?ect

clegfriatl @ﬁlhe@ioﬁlogmafdapaaﬁea co¥plingyt oki ne-i nduci bl e gene
i gnatures are calcul ated relative to the nedi an_of

(00092 156 3 Rdpamniga iy, fugbRbbs desmmed syahethafra/Restien of the antenna
t

YL ARRRl oy 3RS RABEG) B0 b Slflance o

thepl&t olemtoswhlbh theeantinsb isscompicd. tAsentuixginpkt thewppductipanetd that

and (1 ower panel) M TAX scor.es
fomﬁah%gﬁﬁ%o& %61’6‘%‘11@8’%5?18%%9%“6?0% Er%th@'%a%&twn as a capacitive
tun(ﬁY agﬂneﬁ 'ﬂgb&fdtﬁ’ér%x%ﬁl‘% &bglb%kﬂi Entediemay R RRHSpping
[1Tned in the box are type 1 1FN-induclible gene
corsdughatt pnraosqctbaemnagm aswagcap &lievatuethgejanakit.nds i Mantlce dxample, the

coBfitfe oS Pt ab 186 S BELUEDs Lafgb RERTGRed

coludvé ﬁﬁ’%e%%nhh@é’ tRY batinarct Reluseaer @eme, Si gnature
val ues FN=i nterferon; DM=dermatonyositis;

(000 dbE R d4g ey be BRERARd fD: RbsERIFY w-Mhearisptfagn ofghe article
via, J‘&S{iﬁﬂﬁ%srﬁé %@t %g %O%tlgéjglréh{bfey A9be ?1 %%[éocglc&gform to a curved or
noni rogr essi

irrq@atdrBnhapedRgtbsedmtially AGh-p@ad ByrfasRi alfialmdy&)el amtgclaadtty peower
I FN or. an | FNa-i nduci bl e di sease, di sorder,

PORIGAMI theoRFIDhiag Ry e era the RETLD fpexrdithe P@W&fﬁ% ofhe mounting
T,

B PLATHRGL A S Aot B RARALAL el o

othas oa otheswist hafe estpeturerdnt pﬂomoe&ssetmxdhhtye g., it may be

l“‘ﬁq@%@f S H@swg? ?%%'(% gﬁ%@fﬁgﬁlﬁ%ﬁwn (RRH 55&35 S%YHP“%FQ;?‘ loop

ant'%ﬁ%@thﬁﬂﬁclqa&eﬁﬁl%t c&idﬁ@t’i&eﬂoﬁl&{ h%ﬁ‘gﬂé Ie'n%ﬂ\ anfl Wib@, that
absence of eXperlnenta nanlpu ation tients include

substamtinldy exdeed 2 thieltresss didhe Esst cgm@stlve:mrgpn ddbs lengthcind rwidth of
resear
e TG o on SRSBSMy, B YR el e & g porion ghgne first
cotdiRtivepditibh FsmA althPiag klchicht R t@fing biNAnf¥dai® dfehe loop antenna.
expression profile or gene signature. A PD marker
The jqapes&ing agp difdludes grecoad genducsivg nartign diayiing|a lepgth and width that
sul%&%%ﬁ@ 8}90%6& gt %g%%fvtﬁé ?&%n I{)}%ﬁl%hgé éoet‘a&?.SThe length and width
I'Sorders, con i ons |ncgu e those wt'h an
aut oi nmrune conponent such as”system c | upus
eryt hemat osus, insulin dependent diabetes nellitus,
i nfl ammat ory bowel disease (including Crohn's disease,
ulcerative colitis, and Celiac's disease), nultiple
sclerosis, psoriasis, autoinmune thyroiditis,
rheumatoid arthritis, glonerulonephritis, idiopathic
|nflannatory ny03|t|s such ‘as |nclu3|on body ny03|t|s
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pl anus, |upus erthematosus, Meniere's disease, m xed
connective tissue disease, nmultiple sclerosis,

WOt a Gravis, myocarditis, type 1 or PCT/US2009/033671
i mmune- nedi ated di abetes nellitus, nyasthenia gravis,
nyocarditis, neuritis, other endocrine gland failure,

nphl us vulgaris, pernicious anem a, polyarteritis

of ﬁi@d‘@%oél osaqi%w @ﬂawmtsrléstam@llyélﬁd@)é BFGeBE Rlanr st 1s substantially

parBﬁFlytg ltl?é Iﬁllé UG co%ﬁllé’tmé?ogt'lcﬁl {s%%l‘d{ﬁ%% lf @ourpled to the first

ny03|t| and ermat onmyosi ti

cor&@mﬁvmg(bmbml TheRFH) tqprdlsoacomprisks ar BFH]) bﬂ&tﬁ'se:l&;trlcally connected

to&@ r|a5|s psori.atic art r|t naul d' s

Ra henorreno
RPAMGIA P FEHG ARt Wsh s 1og SRR Ecie i fist
coﬁlﬁf&‘ﬁ@e rﬁ@ﬁ‘ﬁﬁd thre@@éﬂﬁ'atcgh&juc%% bitiohSn a%ﬁfr&ﬁ'l ihgt lies in a third

scl eroderma, Sjogren's syndro stiffnman syndrone,
plagy sta¢ i scubiitaupwélyqxemehéwalao suhe fiirgy plenceny tﬁwmrmismgne

ods3f B fitad ot SR Qe Rt e Ry SFgem comprises
a réAdet hif ca@ﬁgﬁrbdﬂoaouqlmﬁ?ﬁuﬂnbﬁb%ﬁgwﬁ& fRGuARY MRE) £i418, and an

her pet i ‘form s vascu ga, Wegener' s
REGP 43| DreeR 106} g inaiudostal legmanttenmy thitdes @l@lrst caidstigeporgpn having
a len%p? dt%a?uébgtaﬁg 1,284 ger a% erklngsesg)f"t‘hedf[' RPL onéiugt’we portion.
Thobshig el wlrdﬁi efdatiisd Iaondmuhvmptawn ﬁmﬂsf&aaﬁy 11@ i ©fiis€plane. At
obstructive pul nonary di sease (COPD), encephilitis,
leagtrif pogiprmPbihg Tswwendusiize aewion ferms wtugigekement for tuning an
1mg&f§héef 5t tﬁﬁ tdoBlafifk ﬁ&’. Oy ioBﬁ fa{n{%&PQEJ‘ Wreludpdh Fée%h& E&ﬂoﬁ‘%ﬁ%
rthropat Arthritis, I anmat ory osteolysis,
poﬂimn(fhlaizmglariéﬂg]m‘am wo;hh thes sllistangally exveed drickmess afahe sacond

co 0%1‘24 Ig(%(p})]gr &5 Isgg Thedﬁﬁa ,{E@n%pggac{ @@du Evespeortlon substantially

lie Gt Ilgéadbﬁ@%laﬁle kat [s%BLt%t?ﬂly@a%l Rt ke p fﬁﬁ¥ l?ﬁe QR8ndl Bonductive
i ssue sanple of "the patient exhi b

ponmnealsgdCdbmoe@bddu thof firsh@nductive rpertmnRNZh@ RFdDattag vbo timcludes

ntrol tiss or.rel ati
on R et FEH By SR G Bk Toor PR b i G e Tnfcieh the
firdt %Qﬁ’d@h@@péﬂtl@ﬁlﬁn@ fiRfsebdhdroaydiR@ive Pertion iMAicaited 1bdSthe€lics in a
anpl e of the patient exhibits decreasedexpression of

thlrshéalmthﬁw subi4rKAEY perpedivdante the Bshplea ansathpecond plane, to
| | individual. A
oufitt YERE Rhaf 8 bdinflehMe KPNE "6 one i

[0043] Chadothdresibedmadipl & ficlt bempalds anteleetiaky tendvotive surface and

i ncreased expression of one or nore m RNAs relative to
an gdie, fequsncy &ﬁ%ﬁtlﬁcaéwa (REHY K38 et ndschiodhe plspirisplogradygtive surface

I
T
potteadtavihg a2¢nga]11 ahdewgdth that Sybsaintihigastced] a ﬂnclatesd ceﬁ’;thdf ﬁr‘sl

4, at |east at | east 6, | east 8, at
condugliye portigp, Wléf‘églfl theplength apd é?’éi“lhfg theafgrﬁ @adpcts pogtion
suﬂs%%ﬁllg Be 1@5 fils@ ﬁﬁhe 3R 1Q5t a?orﬁ@r@&t theBrst IGI%IRHO@&&I‘UQB forms a

exhi |t|ng decr ease expreSS|on may be
tuﬂu@@lt;:m@nt er tuatngl aelampeQancs of the ld)qagtten'gla A he dagopl @a@ma A4lso

CO@B‘%%SS a§“°a{‘td ﬁogg%cttwi @Oﬁh?flq\aé‘e‘i‘&a %g% 4pd T’Vé‘ilg e é“bsgaln“aﬁy exceed

a thigkedss ebthe 8¢coh@@shduRfve portish, wieasih thdlendti@nd width of the second
differential increase or decrease in expressi on nma

be

conghistvxportipe bybstantially Boons sscondiplape Hiat is|subkansially parallel to the
ﬁrﬁgpangx'THQ% ({o}{d %g[{gu_ctlg%g r°[18{1 gcngga% Ppl%&@{h% first conductive

approxi mately 10% - 250% of f‘he contr ol sarrpl e,

approximately 10% - 200% of the control sanple,

approximately 10% - 150% of the control sanpl e,

approximately 10% - 100% of the control sanple,

approxi mately 10% - 50% of the control sanple,

approxi mately 100% - 500% of the control sanple,

appr OXI rrat eI y 200% - 500% of the cont roI san‘pl e,
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chain antibody, a Fab fragnments, a F(ab') fragnent, a
di sul fide-linked Fv (sdFv), or an epitope-binding
wo eagtreati4 of any of the above. The anti body neRCTES209/033671
of an i mmunogl obulin nol ecul e or immunol ogically
active portion of an imunogl obulin nolecule.
Furthernore, the antibody nay be of any isotype. For
Rfé%tc

pogigangine REID tamglse Bckiigs o W}éselp‘g@allw @@ect%@h@ foop

ant!g%ttgi‘lﬁtto) o%gl(geo %'géﬂirés?l? %%o@%’ : agqog Jn'tjé % (Igcﬁt;l%qmou%h the ﬁrst chductlve

poaionant itlgeseedidebindgetfvie gt 1ntahﬁmeﬂtf lpop thah heﬁna thtrdl gla@e that is
chai n antlbo or a Fab Fab'2 fra The

nota%@?t%ta@;ﬂ T b EIeE KR, SRHoBYe T BRed e agile.

[OGIQF ﬁ@@fd’ﬂﬁér%nﬁ%@ﬂﬁent Sa!ﬁ%séi‘t?olﬁ cEHPREQALRAD t .2 rnountmg member
radi oacti ve | sot op€ seco ent other t t he

com@gmmdmwmmmbtmm&FﬂbmgmdwhmbSQHMHMmoaqﬂmwrmyﬁwayTbenKmnnng

e m ni st ered t t he t C ts i ncl ude
B GorRbiites &b aniuf B SR aodis B ARRS o hPrisitiah opyer

sut@ic@gtﬁd SR faGpRb R he IPPEREEAce, %Hdl h PHASlity of mounting

di cl of enac, piroxicam ketoprofen, dlflunlsaY
SUW&W@&PKE@@H%éﬁﬁd6kd@“®hﬁmﬁ@&apr02|n |ndonethacin
[O(ﬁgﬁ ;[n eg%ost b&g ng%ﬁ,oaﬁrlﬂ&tﬁog %orﬁggseg ’é%’t%gét%ﬁ%'ﬂ' rt‘(:fl;ing a cavity with a
cufpdrrede, rﬁréﬁﬁfgea, shapihp Yo igrd mh@@lvap o stapd tidexsdanelehasinahe

nmet hot r exat e; i nmunosuppressi ve agents, such as

sham& topaftar the matgrighhas spied ety drdmingaiplyrabito el mowins s
Bk ofcline SBFRELST/RSNSE SRR RS BLRRER by of

mmndng-lstmcmaes fromaherentityywiht thatchecabeariteimppsnbstestidlty fiat and
neut.ralization of the differentiall ul at ed Wl%NA

COPRTiNg AN URRE AV TRATICORIEYCf HRAG bt oo Beqeney qeniticdrion

(Rﬁ@:)rt%%a SR 4 R)w‘é? SurPdce NMRE EnctiTRE Qt'i‘?f‘ct@fés thendiy a%’ﬁmln thE Nv&%’i surface,

an’l medi at ed di sease or disorder. Treatment wt
and b@pdtlgg ohe payoreeREID tagnto thaveppdrisarfeccudshe bdsa tneanlico t he

100888 S kel aron P T S ROdEr R TR o DR Shtrises o

loo?rdh%‘iﬁ ttfat fRiudehe ﬁ@ﬁfcbﬁdﬂcnb@}ébrﬁgn hBink ¥ Pehgth AddNvRfth Bt
FNa- nmedi at ed di sease or disorder. Treatnent with the

substraniellyaceed s thigknens of the §kecorflvative porspn) Thelongth andevidth of
| evi
thept?rts dCeOrlllhl'.lCtl ej%%nstupxe%ﬁt%eﬂ gﬁe g%{et%ttﬂm}/e qlheﬁgt%pgésngeetﬁlla?a%seo

1n0¢i£t&§g 8cdvihd adnduttist padtioamavihg tah@lgste eheidalg ehat subetahhiglly exceed a
patient. Treatnment with the gent may reduce the

ﬁﬁt?b%‘?f the Sq508¢ P@rétuictz‘éﬁ PYHEN-of Ng kkagthand éﬁ@thtqt dhe Séﬁ%nd
A e T S Ry

ﬁrﬂty)bmel Th& Bbaond bﬁNhlcacet pottiby 151&19cm@1hhyrcahplzé tathe first conductive

differenti all egul ated m RNA profile. Neutralization
poigion; 1B draond clngucie porfian i a0 CoMSHIGA ) Patnti %B%“‘é?
sut‘ff&{ Wehh Qﬁlc'lé“to%hlbl?ﬁt%tmﬂetag Al atla SRS ”Ith\é’q?zFI@ttaﬁ 8RS tomprises an
hree, at least five, at |east seven, at |eaSt eight,
RFéID cireuis tletteina laconneeted tat the laog, angmnk @a@tmtﬁ iafougrent, theugh the loop

antgfit P it he FOZSondutFR Bl b Fogp Rt N iHon. ana

thef doviBuctRe satfadcaFshc drtitlelto Whidhee REVB hds Rihed THE current loop
regul ated m RNAs may include any of those detected

thalp{jeom & thistl kg thas 1sTabriastallygierFngdiculis tosthe dstiDkngiage the second
pbigeets 382-383. Neutralization of the differentially

regul ated m RNA profile nmay be a reduction of atl east

2% at least 3% at |east 4% at | east 5% at | east

7% at least 8% at |east 10% at |east 15% at | east

25% at least 30% at |east 35% at |east 40% at

| east 45% at |east 50% at |east 60% at |east 70%

at | east 75% at |least 80% or at |east 90% of any of

the at | east one, at least two, at |east three, at

Ieast f|ve at Ieast seven, at Ieast elght at | east

o, oy N o, oy r r . oy
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sanpl e(s) or control patient(s) and conparing the

patient's fold dysregulation to that of other patients
whaonee7ad t ype | I FN or | FNa-i nduci bl e PD nar KRBET/US2009/033671

expression profile. The type I IFN or |FNa-inducible

PD mar ker expression profile may be any disclosed in

PCT/ US2007/ 024947 fil ed Decenber 6, 2007, herein
[0017¢ & prsrthar senbeginet.ey iadiodreanpreygdenificafiony RIAD) shvem gagppriscs
o el B SR Kb KAR et p N BE Al P REE R and an
RAY6&g. Thd IQHI,D ’%Shqludds_} laToop diftértha thdtihdd b firdt SGidctib&MIBon having

o I bt AONE A PPt TTAERe of 1] i o Tagron.

Thbﬁ!@?ﬁ arld Xofath SADArst ElRfaR1iv M}ﬁdrﬁon Lotfstitia in 2hifd e. The
USP18, RTP4, 1TFITI, EPS , PLS

loopraaitdnRRERS mc'l'lhés IaISNa)nidro;dud:uduwe p&monmakmgg lengtls amxhwahh that

A e R s e SR ey

of TR Ycédhel cdHuARNY paition&a8Bdtardial M iRh st@RG plade tIRAYs Abstantially
| east 4, any at |east 5, any at |east 6, any at |east

parpllelgnyhefirst plase. Bhe @ngzndactonldé@tste p@rthamly cleetricatis poupded torthe first
coﬁi1 ’ tlxgetr polarﬁlgﬁtaifﬂ'? Secg?d ? Zf}ﬁuzc"tlve ALY %S(I)I% is also ctonﬁ\ Xreg tto coug/a%e tto a
condR@tic iﬁfac@ bf anyrtiale tb ®@sdh thd RFOD t@gﬂiﬁ a&hcﬂee asme R&IDadg also
, Cg}:l%/ at least 19, or at |least 20, or any at |east 21,
ea Ay REID |cuguif clogtrically enpegied fothe oopFintegna fngxcie a current
thr e S g Bie pEFSh. A0 soihy bl Blivc BATEn, B B odctive
surbaccaifiyheadrtitle &Stvhﬁﬁ tid RENPBg iDMARIBRG in 61800 RDp tHERES in a third
SERPI NG EPS RTP4 FBX | Fl. T2, |Fl
plagp gt 1533&’??@““ @@f@)enfh@}ﬂﬁr P o PP 4ad thsgpond pls, o output
an !RE' sT nal lﬂ@sﬂéﬁ&meﬁ% gRF ﬁA GALM  UBEZLS,
, PARP12, and AXUD .
[0011813 I ENhdrredboit s ent,RD artieli emmplrm:s gu clectivabiy porgkisiionsurface and

an Pidip beehoy it g Ton BE LD Se B o MerEen R DR surace
of 0 abfd1KETHe RRIR ;@éﬂfp@feéﬁ apl@og@m‘ehhaecdiwlshﬂgcé Beke c@ductive

| east genes | FI2 SI GLEC SAD2, |FI6, I'Fl44L
portiopdayinggpengsh andpidth thepnbstantigiresssd a trigmessf tonsst

oG5 AT B R SR R o

subednkiel s lit i $ flesh pAne eXE R)‘E)p laﬁtenm gikd bemprayes byedondriconductive
i ncl ude at | east one or gene listed.in draw ng

popadp¥ing adenpth andrpygdth %SWW@ plby exopesl arfyekdess qfﬁh%wf:cond

co%laﬁgéﬁc}rﬂ'@%%ﬁr %%%é%h%ﬁ{i éﬁ@h %E%M%%ﬁ%ﬁ“ Ve 'pB!mon

suﬂdk@,tlam& in Ebdeddkplant B@t isSubSAARy p@ABa], toltkd Akt plane The
| FI.44L, HERCS5,. RAB LI LRAS, RSA
SCQOpHKOTHETIET BITEoPD SeRELE PRDIES é%t%&rﬁr%%ﬁ%‘é‘é% jorton. The
sed%h@fcbﬁcﬁlcﬂ?é’ p(ﬁt’ﬁﬁﬁ Iikeaflsd QlrgdRdab cl)1ﬁﬁ§¥o @%dﬁétlx’%@fag@@t&m article
listed in drawi ng sheets 235-381. The | FNa-i nduci b
to whichdh&BFED fag isnttaskpd. e Elad BEIQ)ta@faulsoendagieﬂ amdilﬂ@emmult electrlcally

R L ST M W T W
theHERCDnd AR, A)oﬂﬁfﬁl the s¥&8Tld, coRfdiR4ive %b%qmd @B dofeRfil¢ surface of

The | FNa-induci bl e PD markers in such an expression

thepyragli tewhish thaRFH2 fagiin attashied Bxa cueest lagnéhad dicprisy ethijdpdanc that
d l e

is %%ﬁntgs%glélrgggp%malﬂq% %r géchrlléa:rf]’@ c%ﬁé‘uﬁtlvg ri}%ll)ﬁfci'\l%f e dag‘ﬁ&lg

| east genes SERPI NG, |FIT2, I FIT3, IFI6, LYGE, M,

QASlI, |1SG15, I|FI27, OASB | FI 44, LAMP3, DNAPTP6, ETV7,

HERC5, OAS2, USP18, XAFl, RTP4, SIGQEC, EPSTII, and

RSAD2. The | FNa-i nduci ble PD markers in such an

expression profile may further include at | east one or

nmore gene listed in drawi ng sheets 235-381. The

I FNa | nduci bI e PD markers in an expressi on profl l e may

I o, oy o N N ™ A1zl ™~ A N
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The | FNa-i nduci ble PD markers in an expression profile
may i nclude at | east genes SAMDOL, |FI6, IFl44, IFIT2,
wW@2v/1027H 27, OAS3, | Fl44L, HERCS5, |FITl, EPSTPCT/US2009/033671
| SG15, SERPING, OASL, GBPl, and MXI. The
| FNa-i nduci bl e PD markers in such an expression
[O(ﬁmfl le may further include at | east one or nore gene

9% tTag dPﬁé}ﬂ%I?%Werﬂj nagye spbodinentaf therpaentomzare sl desitlpinghe

r il
acogy R EE ot P HBHEESHAM PR Pl bRty Eing
advan@@bbs oOASH vehifnbtChill bkhppakaPTibl, the BesEBiptiamand #atvingbhend from
| FNa- i nduci bl e PD markers in such an expression
thelgfS| e may further include at |east one or nore gene
listed in drawi ng sheets 235-381. The | FNa-i nduci bl e
PD markers in an expression profile may include at
| east genes | FBRAEF IR CRIPTIONTOF BRAWENGS. The

bl e PD k
104300716 o BeyPeranersr i g1 s et i aagio SHAVGR S g figetian (RFID)
systérd F@doédting MGty ITeides235- 381.  The | FNa-i nduci bl e
PD markers in an expression profile may include at

[002 551G gnies seimmaatic pendpeRSADACW Phent FANbedimguictfisnk D tag in
accn?&a]n% w1tIthc$’ ngfg 5 %ﬁpcﬁl%ﬁglu&)es argﬂg+t£§%an’g¥P£C%{ aggr an IC chip.

[00202¢ €IS, 2B3B-a3Bdss- s?E&t(bnhFNawldfdhb:Rblmta@lafmI@rs in an
ession profile may include at |east gene |Fl 4

r

[00?1%2 FIENA 1336 MBISPREliEariew ioh 2aaQfbe cappoditperd €5 py RFID tag in
r include at | east one or nore gene

acc{b&ﬂng%gﬂlﬂﬁq%rglyﬁ&&%%sheets 235-381. The | FNa-i nduci bl e

[0(2B)] hG. K& s al dnosarscetigmabeisivart tior RFID agrodfIGrc] ude at

The | FNa-i nduci bl e PD markers in
W@%@ﬁ%ﬁ ‘Q&mﬁ@g%fﬁqgrm%ﬂ@wnﬁw%&rﬁﬁ@mfmﬁ?}zy@e%ﬁn impedance
res S@s%tof‘aﬂ EnRAnd O £ IBMLtab lafid § ferith S AVWRRID 1L S

81. The patient conprising the differentially
[0(}261; E Il@S £\ andNB\ apr grﬁphsaiermmstmmgras\elaoomjnp bgween an impedance

refmeegt e e Ry B R BRI B eyt v,

[00217Y FIBS 68 a@yB hUdra rnenfdnyt@au NWYreRkisnsHPF b&R¥ers &Y Bbedance
of genes CYPI Bl Q%GS%’ RRAGD, n%RSZ h%; TGFBRSﬁﬁb

resaﬁ@em amisengpeftandt IResnd 8 haight eiche RETR et i al | y

e t her,.c Fj -
O3FHARS o IR SRS SRR g ccinc
resbwb%-olf ah ENeﬁMWQSFIDTﬂag ahdFdiccdpoiny ptht RIFAN tat)bt ypes
ncl ude any nore than one, nore than two, nore
(0028516 B schepatia dagramale, testipesytamor ieying aspd ranga af an
RF%b%a nore than seven, nore than eight, nore than nine,
ﬁ%re than ten IFNa or type-I |FN subtypes. These
[G(BMbe(ﬁe%ismq;erSpﬁcﬂi\wd\éew BNah exerﬂqﬁ&ia&noutﬁmlgdnerﬂlﬂéh\leﬁ(ﬁ an RFID tag
| F I | FNa | FNal. O, 1 ENal 4, | FNal 7, :
thaf %’lesaﬁ\%mvm%ﬁﬂiwa&eqh@ﬂﬁo ArayPSESHY sen-plope l\gi’? on
[O(Bfl] @?KQS eﬁﬁi 21 B HENrsb Rh ¥RERpIhENh figuhfibig for altﬁ(Nﬁl%’n member.
. The patient conprising the differenti al F
[0(}3% b ﬂ@t bld% iwiaRNwn picofillhgratag ahethethermpénaniigeration for a rnounting
ugregulatlon of expression of |FNa receptors, either
Rl or I1FNAR2, or both, or TNFa, or |IFNg, or |FNg
[0(133]3 PG O 1B {58l ﬁlﬂﬁﬁleWEﬂ@ﬁlatlng ENGRB o] cRehple lcbNERratedidior a
FNGR2). The patient may sinply be identified as one
HKWﬁBH&6Wﬁbﬁ%es upregul ati on of expression of |FNa
receptors, either FNAR or |IFNAR2, or both, or TNFa,
or IFNg, or IFNg receptors (9ither | FNGRI, | FNGR2, or
both I FNGRI and | FNGR2). The'upregul ati on or
downregul ati on of the type I IFN or |IFNa-inducible PD
markers in the patient's expression profile may be by
any degree relative to that of a sanple froma contro
(which may be froma sanple that is not disease tissue
of the patient (e.g., non-lesional skin of a psoriasis
patlent) or fron1a healthy _person. not affllcted mnth
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al pha; (e) Heat shock 10 kDa protein 1 (chaperonin
10); (f) troponyosin 3; (g) pleckstrin honol ogy-Iike
waeleovaiteg714 ami |y A, menber 1; (h) PCT/US2009/033671
cyt oskel et on-associ ated protein 1; (i) Sjogren
syndronme antigen A2 (60 kDa, ribonucl eoprotein
auto-antigen SS-A/Ro); (j) NADH dehydr ogenase
[0Q3db Fiai IRowa)plan Vlawpﬂwr@@tl&y%t@@e@ﬁm@@pie cafigngatiop 9r a
r distribution gene E honolog 1 (A
mo%ﬂfﬁg%sb%a( 1) MutL honol og 1, colon cancer,
[00385h poGY pidst and VAReilRistfrde an ekan)lple prcebsefioc mﬁuﬁacmhng Bﬁélattags

Lin FLII) inter t|n (n) tro 0Si
@eﬂraﬂ%sm?g( R teegtag%fﬁﬁﬁé’@?éagédo be B %Flﬁv@.nﬂaﬂy non-
laﬁxp&qﬁg@) (p) preinplantation protein, transcript

variant 1; (r) mtochondrial ribosonmal protein L45;

[0036]) EiGS 28 ArbiD h@g:o@@pt@l dganas illstyatinganothhoolangie frbecss for

b Reihe KBGO e R e o el EFTES o e

attzmhle&ﬂﬁzpﬁd‘tﬂﬁmﬁall}(ﬁ@n-ﬁ@ﬁarrsﬁf@éeed C3 botul i num toxin
substrate 1 (rho famly, small GIP bindi n%EB;otel n);

[003%) Fi@ rlé\é\l iak sehneasiewersredsiveakeyo Phan gxampla ¥ggrin accordance
(y) noesin; (z) honmer honol og (Drosophila),
Wlt;ﬁ%ls csrdoﬁ Vari ant 1; (aa) GCN5 general control of

[0038] FOG aIBlissiyonbRssttionat vieivke te RYERSIZ)of F{QL)SA.
eukaryotic translation elongation factor 1 ga

W‘l@@kﬂ 6 el aeiSonthet bndhatdHustata grample feéqlfrape(dange of

#Nﬁh gage-induci ble transcript 3; (ee)
enhanhcer binding protein (C/ EBP) ganma; and any
[00z60h EIG AUl 7G: ant 1 TBearegegds idbadndtratipg oxarsplomadistance and reactance

cu%p {) @aﬁﬁa&%@g‘[&ﬁgg&g}g gﬁ?ndgitl} Pﬁg%‘lg[) Kﬁs;hg bp %Jégar K r iGgf 15A and 15B.
[OmlrlP‘ﬂ@S ora . 2PPE %tglrzﬁﬁs %@ﬁlbﬁitﬁ&tng @i{étﬁ 1 gesmtance and reactance
Aut o- anti body markers of autoi mune di sease" to be

cufvies tht poweatosre B sEOATsc (SQJFFsepba]fTBlFéD thgiof LS. I B Aiandd 5B.
d ' d Tabl .4, 5 d.9). Th
1003 FIGR ey SEETAST 7€ <ty ARseBuing satoriB PNt e AT sagtance

cuRdobar p&ﬁm&t@ﬁﬁ@th@ WliOo fBdat S&%:ﬁr) offRBID tag RY FGS | B2sind215B.
at least 3, at least 4, at |east 5, | east 6, at

[0043h 51G. 20 Agis a|selipsnatig pespeqtivgsticw 05@nqtléﬁai&F IDgag i accergence with
11, east 12, at least 13, at |east 14, at | east
thl%émdg%ur}:‘east 20, at least 25. Administration of the
[00g§ IFLG. 1208t is BicRsbs-st@ioanidviow d kit EEBID g o f F1G.PRAOr an
| FNa activity may further neutralize a type |I |IFN or
| FNa-i nduci bl e profile to within at |east 2% at | east
3% at | east 4% atD]i (e ]ﬁflﬁj 7% at | east
8% at |east 10% east 1%%;% ast 25% at | east
[0RIBYRFAD skyeass h@\&%ecame waeddy udin vatudllgastrydbdgstrgtto track articles
east 50% | east O% at |l east 70% | east 75%
aniPreV%%wa%%m&rrel&PV @ééﬁl%d/‘m% apr%?ctsf WEhisHgh as @ library or
retSiRGBkE - Cdtﬂeﬁ%ﬂapﬂﬁl@fagg‘aﬁéd 19rsh&9RPfD Y SRIROBLN glOWG%&a%ounter
progression of a patient, sanples fromthe pati ent nay
a ngmbobefdvenic b&eds whamattache@to adariiglc $11at ims zunelgcftrlaaily conductlve

s S For ST Tt S5aE o Rhe R B hogpi D ks it

clesiRONY 8dndubtiVdsurReNef thBhFtRY toGeHiEP Tt @S RtadREd b lreszkult ina
nasal secretions, sputum amiotic fluid,

deqseasad Kesdirargst dr ofhey wgedst thgirangeeer whishahe 9z sawbe read is
de&gﬁg@uclear cells, total white blood cells, |ynph node
spl een ceIIs, tonsi | %ells, or skin. The

sanpl es may be obtai ned by afly means known in the art.
m RNA profiles are obtained in the (before and after
agent adm nistration) sanples. The m RNA profiles in
the sanpl es are conpared. Conparison may be of the
nunber of m RNAs present in the sanples or may be of
the quantity of m RNAs presentin the sanples, or any
conblnatlon thereof Varlance |nd|cat|ng efflcacy of

o, o o g, o e L 1
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t herapeutic agent may be obtained at |east 2, at |east
3, at least 4, at least 5 or at least 6 nonths
WO 200ba0a7My adm ni stration of the therapeutic apR@niS2009/033671
Addi ti onal sanples nmay be obtained fromthe patient
fol |l ow ng adm ni stration of the therapeutic agent. At
| east at least 3, at least 4, at |least 5 at |east
[00546] Fhis dé%féqsmﬁ degerilpes ahreg dirgensjamak@B Dy logn antenaa that maygeduce
adve“??eséfffe%?s to?ﬁ e?i% a&c‘%’ é@b ﬂfqﬁst%%%gch Qst Jge%?esdtsed?l%a% range, that are
sanpl es nay tai ne rom-t atient to nonitor
attppbwgisle ssiho rcompshrrge@t\emi tbenR6TD ttatgeamil tsealsetriosllydiddudere surface

on i e RFAR T > aNece bt do bR Caver gord] RB g 1ot i o
dlﬂo‘f‘@a?{teﬂ%la‘eﬁ %Jdl%r sﬁﬂstalnﬁﬁﬁt twAO &ﬁ%‘ﬁ%onﬁth?&SﬁD %n‘ﬁéﬁﬁa{(csonf%hratlons

| east weeks, | east weeks, | east
the readstange nfmﬁEslooraanw@asiemgnmmtaheqrdatceIvedsﬂnsﬁhmtmmay not

at .le t
be Gor§aSy SrifRdin ¢ RERTRe ghERE clin JE3EE JEH e
surfcel east 10 years, or over the lifetinme of the
atient. Additional sanples nay be obtained fromthe
(00451 B@Hﬂ@ tags designedan dceqrdpncg veithsihesrdisgosare mphwdp 3D loop antenna
001? le o an D coup C% %.ls 1ﬂrt % éf%%a ’1n Eiv%“al?ﬁ remy R d?l? fop a ‘henna
ear erVal he sanp Pes Btar ne ot

indhadck erﬁirstfc@hdimwa goﬂfdmh@vﬁg raaéngmm aﬁlf wtdme thag anistaatlally exceed a
regul ar intervals. For .instance, the sanples_may

thiglgicas ofethic firss pondvstipaparenr and ligHen fiserleng| Tmﬁ%cmﬁtwe
f
poRt Lk b Blod D s AR con LBt ph3 WEPE o NP Biath
that edtscintialdy esaJehd adrntkmicsd ofah¢ savond C(tﬂmhicmmrtlom andalic ﬂm‘eesecond
| rmn&bw%ffol | o g (fa]gh admnistratio f the agent
plage- 1 ARKECCPRT PIGRFSHIC SuRskny Pﬁr% e P%?]a%’fthetrhé current is
exa&aqﬁ the/’ﬁﬂ'stearna%&afﬁl abndﬁeﬂiv% 'thfon§ AP L&FenT R0 tphﬁatqgg al mﬁlrd
fromthe patient follow ng each adm ni stration of
plaagérit isDics emnpabjg pasB¢ldn thenfirat epdtscecmd planessiThe bmetty exc1ted in
b rmitordi t sence of adm nistration
the et seSird condyed S pBREGAN T 1og SHENIBrs ecmpd Gised uerrogation
sigh@ltth&n§ biRVEMGrdds tHE REAS Qirbiit, @'gSQﬁ@lﬁrcas@bﬁz?ﬁé?s@lve RFID tag. In
progression may be identified if the nunber of m RNAs
othepastaagess ¢-Bn inthe gpsrofgbragiiveRFHA gl deRdilRdisguit mepygenerate a

mgﬁglrthét e&cﬂ) taaéu?l%ﬁ @cmékqhe gJﬁ%u&WEb@%oox{ . m RNAs may

I Ncr ease east | east 3, at
[0048]1%6 R,Fllattag BashfigurcdtudheRatwien pdcell eﬁatsuﬁace&if an@@sdle the
at least 9, or at |least 10. D sease ressi on nmay

ﬁrfts and geeend plages ¢ vaémagy p@rﬁvelgp \ﬂ@rﬁua%cff £ aftice- In this

I e Ly
e e
sulatantiels pardldéhto dte drieds lsulﬁe&%to athidhahs RF YlD%g iaktthahadt For example,

0% eas 0% or a east 95%
in Gsratad SR hC Blan duthich Bt ursent lopBrot B saiepng ligumay be
iSO RUL B e ENSuflersanes by at | east 10% at

| east 20% at | east 25% at | east 30% at | east 35%
[00:49] ﬂleme dobodimentscthe firg @24 sevondl eamtucogportiony efgbe 3D loop

70% at 00/ | east 90% at | east 95% The. .
et bt S8 oS Blennf ARl nginglc 380re BGiion? fipine o
comthudlis 108pFér alRF @In’rétﬁaffﬁ other @hbdB@Shts 3he 3D dn@@sh 1dbp By be

|l east 5, at least 6, at least 7, at | east 8, at | east

defineddyy 4 eqamhinaton ofithq eremarstcngl and g elegimicalhy condaeivepsticle

s P Pl RSy BB o

|l east 1, at least 2, at least 3, at |least 4, at |east
5, at least 6, at least 7, at least 8, at least 9, at
| east 10, at |east 15, at |east 20, at |east 25, at

| east 30, or at |east 35. Any conbination of increased
nunber and increased | evel of up-regul ated m RNA may

i ndi cate di sease progression. Alternatively, or in
conbl nat| on, any conbl nat| on of decreased nunber and

o T | 8 mean A
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25, any at |least 26, any at |east 27, any at |east 28,
any at |east 29, any at |east 30, any atleast 40, any
wa@eoobaexst4 50 genes, any at | east 75 gene, any BET/U828%/033671

100 genes, or any at |east 150 genes. The

| FNa-i nduci bl e PD markers in an expression profile my

i nclude at | east genes EPSTII, HERC5, |FI27, |FlA44,
condnpuuwtlpkmsel:faqemﬂ% the pptpnrg, myteyiyl dsfing agjoged logp for ayparrent flow.

: I U PN ;

TRl odifivopfiicip piTRRE pots 3l b i Bt Tt Mookl
conpfuofivd eurfapy afidithichatenhmalattial aby feasthe clvsedloopwiza diesoe

listed in drawi ng sheet.s 235-381. The | FNa-i nduci bl e
clepiy CAEHIRBFLION T NH eSARAEEET BHDHRBF i | ¢ may i ncl ude at
[0d5®?§$ “nghﬁki%ﬁv imdt & Hhat (RNGmalifel & thide! dhknsions, and

I'Fl 44, USPl “8, TFI T2, SAMDOL, BI RCABP, DNAPTP6, OAS3,
refbre6Eng bRhdgonal x-PA; axcORT 20600, dchS@ELon, tRARPEANa Il an x-axis

OAS2, OASL,. CCL2, H QASI. Th FNa- i nduci P
cofavRh & RS P BT BEER R LB TG L0k b iE g fisCand
sedoflg LoitRicale pQEShs &MBe 9D 168 Stsifaandy 5 Bchni 0y Glaabiwible the

sheets 235-381. The | FNa-inducible PD markers in an
powsiop roé $ amtenpp dtat ceuntes the fisdt aoié sepond eerstucenpestipr|igy in the y-z

o, P T o v S YEE ABARERy Mo s i
alohf tedt-axikleRChe vRABSHE, thé FitsRAX sddSiDZonda bl F{drki@ns nidielic along
| FNa-i nduci bl e PD markers in such an expression

thepr-a¥ip| Eherpgrtion pf thernfenas thabcanlqsdbgtirshped sseonsbpatigesie one

. . ! e BN .
o P S PR a2 TR R AR -
axis e 88th genesnnSkEBRfidNEhtiod Wbdld,catideltAidcurtdnkt GopltYBiE,in ¢lx-z planc as

QASl, . | 5, | Fl 27, 3. | Fl 44 LAMP3, DNAPTP6, ETVT7,
desipRedin ‘%%? de@s"da%o‘v% 3D dequyanitatyiyraee Qpegﬂﬁﬁlﬂéggfﬁa. high
fredtkGcl O %ﬁ%@,‘ b .,einPaQir&FfeK@}r Sink oSl 8MaRKPIRERESertz (MHz)

profile may further include at | east one or nore gene
to dppseathataly dgmaherty €Héat d1xaFeddther TpaatifaNangadu thdyadio

markers in ag? exl%r ession profile may include at

PD

freficpsy SREHIE BpR IFIT2, IFIT3, IFI6, LYBE, M,

[003APIA 31D Rfebuntdnith Egnﬁ%\&ﬁ,n acEdrddnce WitYRRBis dFARMRTROmafFlMbee
HERC5, OAS2, USP18, XAFl, RTP4, SIGLEQ, EPSTIIl, and

advrewrsticctpiie theanaformanasiafias RADDteg. suehsay mdesiranedaisad range, that are

T L S T
whiidhNae RIF0ID ¢4 doils §14280 . MRy dBESw drids,arB [ idoh s ten o cifRfurddeinmay

i nclude _at | east genes RTP4, RSAD2, HERCS5, SI G.EC ,
acqgaspge Withdls dpsplppirespppnpjatain, (oF pyssiblipgrease g ragslyppge even

e g TR e S PRy S i ity el

intereodadns tiansrsitl powarofexpntessgaiongicefce! Bathay ticuR FHktag that

. 1 ncl ude | east one or nmore gene. listed in drawin
inclyfga e 3_2@%)9@3@@%@% RESTARPII BN POCHAFARET o gigatgpthan
apORMERAY &h ﬂ@étﬁ{%}%ﬂr@x'mely BGhME8) AlenhARSlattdE8 30 kAMRBtrically
S| GLECI ; DNAP , |FI T2, ETV/, RTP4, SERPI NG, HERCS5,
condagtiye suxface EPBTIckm “@ag2angoAgkncrays®ferk kI ¥GommEhi§ating operating
RSAD2, .| Fl | SG15, and | FlI27. The

. US
dlSFﬁBEéé?W&B%FB?aSG %ﬁg? E‘Eﬁgu}gn such an expression

[0032PHowevE®I shonilt BE uinddiSlobd thedhvdn@ios fis 1 §infifed 10 b feLl8 Bz of
listed in drawi ng sheets 235-381. The | FNa-i nduci bl e

groppor ghanleeproximataly 1éxdpete Sither, asrotibealesaiiped irethirgdisdesure, the 3D

I P I E
oo np ¥ b ORIl to sy afamep i ¢ il Mhggof tess than
OASl, OAS2, OAS3, PLSCRI, RSAD2, RTP4, SIGEC, and
USP18. The | FNa-i nduci ble PD markers in such an
expression profile may further include at |east one or
nore gene listed in drawi ng sheets 235-381. The
| FNa-i nduci bl e PD markers in an expression profile my
i nclude at | east genes SAMDOL, IFI6, IFl44, IFIT2,
ZC3HAV1, ETV6, DAPPI, ILIRN, CEACAM, QASlI, I|FI 27,

NN NS —— g~ —— g | A=t R 17~
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genes | Fl 44L and RSAD2. The | FNa-induci bl e PD markers
in such an expression profile may further include at
WO eetloxsme or nore gene listed in drawi ng sheePGI/US2009/033671
235-381. The | FNa-induci ble PD nmarkers in an
expression profile may include at |east gene |Fl444L.
The | FNa-i nduci bl e PD markers in such an expression
appypumately Rag faoh faperximael UGB g NHBRETS) oI Mg eheoRfeiqet to
P R B o R AT B o T IR A L mercrs)
or peatst thgenppicshiizely TdrefebHNacatan diemi dppsoxiatehrtheiesndters). Various

de&ﬁgtgg%rglgﬁfglx er[ Si}]grll%cgheg]r Oftézringtr%adlmyhe{ﬁ%gq%{tﬁ I@Q]illﬁ‘gegzte geastlrable trade-off

betoverhi ggt%orm-lélﬁ‘?e hiNazd neliGl Bhee-BIR A8y ke §§Vérﬂe@1§y the [_particular
expression profile may 1 nclude at” | east genées | Fl 27,

applicatid@i far Rvtheét th2 3D loed BReahgpk designed. 15, suppressor of

ki.ne signali QCSl. j anus ki.nase .2, CXCLJ. |.
083! Refrongigldie kB geirenidgneb SlsEma T Ficfop it in
detﬁﬁﬁgloom@ ankddd by GBfdstitg a fdeBpGheSThO entdnnd, ctih@&m%aﬁﬁe 8f the
(INDO), |ynphocyte-activation gene %kékAQB), an
antgarspis slee 19catphent WL dnridigelatd deciRDititHy kadisisicauspled tathe antenna.
expr essi profil e ur . 1 pelipde. at. | eas ne. .or
TSR heRBLNY FnTBaRY oh0ank FE ARG TP LD e
antefNatol ikl erCdidd. ER dPhhiAR EHeETS 100 adtchbh MRArddQIstipg ofci ft&lpahy enables
include any at | east 5 genes such as, for, exanp

| e:
the\B&ID fag yes e qrclafivelpagmpagt i FED. tag strpgipre withpgpcrfqrmpnce

oo oy i RERIEL AT P 8 B

apmdsSimatdlANEBart@rw Ml engthlorbss wWhidle2daint@hSg a 0ASkangerof MXI |

appl_l’légigq%tel% E b %gét 09@%’@@%%@%{%&7&%%bteh&qﬁ%’e&%& I\A@’put%g In’eed for
inchdo¥BFrcal Gbgdy OASI, OAS3; or MXI, LLYBE, |FI27, OASI,
USP18; or MXI, LLY6E, IFI27, QASI, SIGEC; or M,

(0054} 8 E’;: 3DHb@Y antGiBl mayHEREGS, bodesigded sudhviB&, a paei@y of @AShtenna

fuI%&léEsT { u;p'g%reli':vrg%ng-}é' n&gLY ianli%gz nlcg)éah’e L%%% QG%EOZEH%&?% of the

1C W9l to Wl dRCGABRAtcRfia IYbuplbd- YREan &tdndle, thARndustivethiek th#? Forms
MXI', LLYGE, I|FI27, Cﬁﬁﬁ, gene det ected by probe .

thep39 mp agtenng maypmclude opgor mare siits tigh§inctige pxcapacigive ading

ctefnfl RF g Ry, B B ey BRPvctifirlhg pyguciive
pottioh2that ASlion 48 ddpaciti®&undig €eméntYBs,a fufthdexafB, the conductive

IFITI, LAWP3; or LLYGBE, IFl27, QASI, IEITI, QASL; or .
tragq thgiformiiheAD logglantepps mey ineds region|of inerdigiipfed zonductive

I s ar 7 . )
finfR 1o, cltfEh ] thoibdftun @ ol tefifFuntg. SihcfiRthe difftiEh juping clement
dedigis2ite d€Sbed nBépkindedtSPHS; 3 blooh bivekna kel 2flizcGAGte, than one type

IFITI, SIGLEQ ; o LLY6E, |EI27, OASl,. IFlTl, HERC5;
of gyning sjeyrent; ¢=g pverBRRINS cppqugiive pRIABHPRI Hlit| | yeE,
[0055) A/moiMlomdibellis alsQds2R6Q for Htadninfefs RIEID ?aé suegb the RFID
I'FITI, EPSTIIl: or LLY6E, IFI27, OASI,” IFITI, Bl RCABP;
tagotes¢ribe@ En thisd3dosu@AIb a shbytaftiallgncGhpGinar srface. YEE mounting
| El 27, OAS| | FI.TlL, ,gene det b r obe 9450 ,at ;
mefgbef fipu S, ot linispef I ol REIS R e bR Sttt
destdibed i@t pre@éntldidcFoburcORRlther, thé Houndikd Bembfl Ad-be hisedto attach
5; or IFI27, OASI, IFITI, IFI6, LAWMP3; or |FI27, OASl,
any gyitpble RIADstag (nspubsintiplty pan-plapg) surfaeg. TThe meyrgingpayqzer may

: | .t 1] Fl Fl 44: . : ,
Pl p e P it 4o i R bt g o
or IFI27, OASI, IFITIl, IFI6,]USP18; or |IFI27, QASI,
IFITI, TFI6, SIGEC; or IFI27, QASI, IFITl, IFI®6,
HERCS; or IFI 27, QASI, IFITlI, IFI6, DNAPTP6; or |FI27,
OASI, IFITI, IFI6, LOC129607; or |FI27, QASI, IFITI,
|FI 6, EPSTII; or IFI27, OASI, IFITlI, IFI6, BlIRCABP;, or
IFI27, OASI, IFITI, IFI6, SIGEd; or IFI27, OASl,
IFITI, IFI6, gene detected by probe 229450 at; or

1 1 A ~A o~
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| SG 15, LAMP3, OASL, RSAD2, BIRC4BP; or |SG 15, LAMPS3,
OASL, RSAD2, gene detected by probe 229450 at; or
w0 362302714AMP3, OASL, RSAD2, gene detected by prP@lES2009/033671
235276 _at; or LAMP3, QOASL, RSAD2, I|Fl44, IFIT2; or
LAMP3, OASL, RSADZ, I FI 44, OAS3; or LAMP3, QASL,
RSAD2, | Fl 44, USPI or LAI\/P3 OASL, RSAD2, |Fl 44,
alogg @f Eerpss 1B REARPE; a@hsahtypzsf,mb@rs ther 213 spaqeskaggrt fpm cach other, a

5 R 4, QIR o A o

mehiPBitd g4 cmed_dkf\iﬁagulﬁﬂg‘ahhap%mstailtﬁ:dll@rél‘gonaleBB;rfaoaS

OASL, RSAD2, .| Fl 44, gene det cted b
[o@g‘g’ﬁi@ - Lis:a RsFspepisVicHRERT e’F@S‘N%%W Pi@qu@éwéd%@?@e@%(mm

sy RO 200 23R L0818 hiityf atitpls 103SADR; (cbl’l_'écﬁ‘\"zelyl EH-E?GS 12”) RFID
0AS3; or OASL, RSA IFl 44, 1FI T2, USPl 8;

symn\rm 1nd11Fde44RF IDF&@ZMASII@E@aphqdrtO @QSILQS IRSADZ\I and:h @dgtable RFID

T OASL, RSAD2, |Fl44 Fl T2 0;
rengt {GNTSAAIC] (AR oY P obiepiybiptm caph D tis 144~
l4ﬁ &Q?esctl{l& AR F1bRhd2147EPRIdIgs 12 m&EARL foRSARBIe, bbthddsctrically
BP;, or OASL, RSAD2, IFl44, |FIT2, gene

corubnc@m @ui ppopndsisivoomumments; RITDCRSL 4 ARERDRach ipplads a length

o BB EHEES 08 BRIt i
tha® ASBeashle@alfdg; ther-akSADRe otthdghal X fylzlakes QW3 inHARCS ;ar®©r

RSAD2, | Fl44, IFI T2, O0AS3, DNAPTP6; or RSAD2, |Fl 44,
refprenqes! to gjeidescritonaggloeRER) tagohtiis disglogure, andjargnotgpisaded to

ity oneh a5 AP 450 Ekeef GUIRCREAT e EES TRy planers

adj2294 dthatrgspoctivRSARAe 12 A412N arldrdcTides @Aﬁ?&tacgﬁn&cd eteac’t Bdone

m%P r Ob%ngrSYS %ﬁgﬁﬁ eancgpfrl}E %ﬁ@é'lﬁlﬁgéi@gAf@é&J resa?ctwe article

12 hHAG sudFdsTéith @ surik five BINRTRG A Q'br Fdaht by aﬂ;F J)t];gv suitable
0AS3, "USP18, LOCI29607: or | FI44, | EI T2, OASS.

moﬁ@sfhﬂta}chmenl FIlnzsameleﬁib'ﬁﬁl,m@w({SB rncu@ﬁmg ,meBlHéCrkBt? e @ttached to each

or 85 Giesa: Iipuamipaien R GAG LR Eony iR s apile
12b% e aRenBASATELAL ; Of | FI T2, OAS3, USPLS, SIGLEQ |

HERCS: or |FIT2, OAS3, USP18, SIGLEC , DNAPTPG:
[0057] Ehyplacepgs, of B dagsIi@uety respextve agoetes I@A -1 HN Frables RFID

reoP e e Feliglon i iplriplgda (il fin A ipneite Rey e
1451614@@&1@ dadiy fiefodey ZRBYSOnad 18 aid 197 Hat, ex@ﬁﬁﬁ, thk@mment of

gene detected by probe 235276 at QAS3,
RFEBM%WSP@EE@G 1epeed] esm&rmoem ig¢ heydsgld Rﬁ@l@ader 16 to

assﬁ%%ga’qw&ggﬁﬁqso Iﬂ%ﬁﬁazu n9 la%@éﬁ%&p By @%g tag 14A via

RFBli&EHEBR amolr 190483n aliSRA8, enf&loﬁitﬁéﬂt reidteRCH ,mag'én:an«:tep(ﬁateddnto an
béﬁ robe 229450 at; or OAS3, USP18, SI GLECI1 HERC5
aut@ dd)étsﬁl?}f @&og]gtegrpaqus ﬁ@eggoes&ot Rssgsar @G@ééd.ltlllze reader
16 HRR R 1ONBR TRE Q@kﬁﬁq 19K bVeRI8 11*85%%11
DNAPTPG. EPSTI| rlrogolr USP1e thé at"%FacsE@m1 ®
recBivRCHBRN amenmsdlimse@x@mEcRFID{@BdE}A &6 elg@guetyplcally carries

bo B! T B Garkd T Tl REY B st ey

radfltéd- eadHEl%d PNAPRES . strét%l PR RF ERRTR ex&eds a read
SI G , HERC5, DNAPTP6, LOC129607, BI RCABP; or

thrgghgi_qE@FIDp;EQ@A 1qympgrml ang@glgsg@ms tl@éﬁemg@qlé&f@yn g receiver

o0 A8 el S ST R e, o

DNAPTP6, LOC129607, EPSTII, RCABP; or HERCS,
DNAPTP6, LOC129607, EPSTII, gene detected by probe
229450 _at; or HERC5, DNAPTP6, LOC129607, EPSTII, gene
detected by probe 235276 _at; or DNAPTP6, LOC129607,
EPSTI |, BI RC4BP, gene detected by probe 229450 at; or
DNAPTP6, LOC129607, EPSTII, BIRCABP, gene detected by
pr obe 235276 _at; or L00129607 EPSTII BIRC4BP ~gene

I T Y | I PNLNLN AN o, I T Y 1
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IFITI, IFI6, |Fl44L, 1SG 15, |Fl44: or QASI, IFITl,
|FI6, IFI44L, 1SA 5, IFIT2: or OASI, IFITI, IFI6,

WO Flo4402714 SA 5, 0AS3; or OASlI, IFITI, IFl6, |FCBGS2009/033671
ISE@ 5, USP18: or OASI, IFITI, IFI6, |Fl44L, |SGL5,
SIGLEQ ; or OASI, IFITlI, IFI6, IFl44L, 1SG 15, HERCS:
or QASI. IFITI, IFI6, IFl44L, 1SA 5, DNAPTPG: or

bagkagytterqdrignal isjieprgsentqd in AIG. | aRFsignalo: 2Bs0 15 theranggagp enables

Rl A GG o ST o . . o

to ﬂhEIaﬂt{éhna I S@ 5, gene detected by probe 229450 _at; or
IFLTI, TFI6, IFl44L, | SGL5, n ct edb
lﬂﬂggf ﬁé{p@glévzvt%reéponssﬁo PRS 1 moqeﬁpelman% Ei%ﬁ @rsutt i {mdglates the
1 i ﬂeEdeT'm ahfr b8ek sbdtlcfidthe do%gatgﬂ F%tﬁWr% thd aa?ﬁ%a t8'output

I IFI6, I'FI44L, 1SA 5, LAWPS, or I'FITI,

an RF| Iﬁspolan Wh@ detes@d ‘t5' ret@m/FPG Tht:re'saonso mmdyFdofibist dﬂ-‘alna%F ID tag

441, .1 SE 5, S El Tl FI 6 4L

idepliFigs Whickygpay el 28 kg PRy gred yfAi dpips OF ndheld

read@MB3or 22 I@-Imnana%renieﬁﬂ shisiend (bBshohiml) 4Aliteraf@ly Sthe & may
HERC5; or IFITl, TFI6, 1Fl44L, 1SE 5, LAMP3, DNAPTP

compst pﬁtlrﬂtransmlt‘@l of qiatmfmrn R tags 14_m\1|agder Ll@x;;Rg:g@ﬂ716 mgy interface

Wlf:hEl: %’-llta ?qlﬂll:llgfﬁ 1ca|1tF0|§é"§)40|I%0fl tﬁgﬁggD LANPS s%s eql E?r%ron{rﬁll:llﬁ-ﬂéaltlon of

dathbetidden theSChddr,1 6laAVER: Rﬂﬂnmadﬁeﬁ&hﬁgls&m PTieb@ser (or an automated
229450 at; or |FITl, TFl6, IFl44L, 1SGl5 LAMP3, gene

or sRepigRFRated Meekipe) masytize Rt Dyieadqr)L§ to jqepipqne of gatfsamcles 12

by g@éﬁﬁg ﬁgﬁéiea e % tgg Eeish%tﬁfe dﬁgéééssléll ?ﬂ%gatkéw;%ne Or more

artickds T2;m@yr pdsf-ibfromtielf RHFLD réf8@& 56. LAMP3, OASL, OAS3; or

[0@' %' " é’é*‘bst'ag f?)éﬁ/p@%gi@& a%?ﬁﬁésf%gweﬁ ﬁsp%wn fiEihg At is

attzlcﬁg%l t0’5an LR g’allﬂ%jﬁgtéctﬁgr%ﬁ?%ciegfhe rgd(ﬁpﬁlﬂéé: Jl)fétéé %ﬁﬁ%ﬁ\%&y be

sut@@nall;t@@m@so% aggentardf@, typdivald knoWISG thB art[AdyFRB:;, a ZIASLpole
EPSTI| ;. or  lFI 6, |Fl44L 5, LAMP3, .OASL,

antgpng, ﬁ]il%therl%é ANEIna, erpther 3%\ ds hRRIVN 11y Tty WE

antRhPig cA&BH2 htlan 1rﬁérrd)é'_a|t1ﬁ RPFﬂlg‘Ifhll- e.d. S@@Lgnbﬂl\@:’@ne 1%%gatlng
gene detected by probe %5276 at; or |FI'44L,

sighalVpdIccENSrentREARY conduptive susfec g which thaRFII3 tagl_lAlmased The

N PN T T

partde 8ancals th&fidids prod®éstithy thAMRA3nnOASIe, coRGNIR e sttfideRlio may
or IFl44L, 1SA@ 5, LAMP3, OASL, RSAD?, HERC5; or
caysgthegmpefagige of the antgnga tepldft fromsikepricmahdayen vajye. The shift of
|
Bl ot S o OB A LSRR By s
sudhSht ibdods AbPSx ccClBle rea%A@EhOIBIOR%B{EIDJﬁagI Fl diikr, wbrdd the read

ran@ﬁ@? NPRﬁ'%ID (! n}aﬁREff\Egucre% E%E)Péﬁﬂbl\%ug 5@@9@& Juselgsiel-co

caﬂﬁ%& 5@ Fe%g b )feaneP b ﬁ%ﬁﬁazgs@ﬁﬁtdlsté?fce | §%au@§yp RP%% may be
IFIT2; or 1SA 5, LAWMP3 SL, RSADZ;

att¢dh|edtlo a cm@:&ctlm surfa@ ofan a_rmll@swhmsl_e arfglabelocted avidesigned such

o ol S R D, ALt | v

mevors )4OMZ3R FIDARL: be EoR®3f Fllaﬂ {AHimPNAE PG, tHI¢ cdsSG tHe. field strength is
LAMP3, OASL, RSAD2, 4 LOC129607; or |SG 15

redungdbgich s REARREC ISFlperhaIlalBsffrqt (approxim@ens3 mepypgreader 16

mip e AER I BLE By probe 225450 4t or

| SG15, LAMP3, QASL, RSAD2, |Fl 44, gene detected by
probe 235276 _at; or LAWP3, QOASL, RSAD2, |Fl44, |FIT2,
OAS3; or LAMP3, QOASL, RSAD2, |Fl44, IFI T2, USP18; or
LAMP3, OASL, RSAD2, IFl44, IFIT2, SIGEC; or LAW3,
OASL, RSAD2, |Fl44, |FIT2, HERC5; or LAMP3, OASL,
RSAD2, | Fl44, |FI T2, DNAPTP6; or LAMP3, OASL, RSADZ,

| Fl 44, |FI T2 L(I2129607 or LAMPS, OASL RSAD2 | FI 44,

g =g - —— g w— 1 AR AN ~NN 1 NS A NS g =g -
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235276_at; or DNAPTP6, LOC129607, EPSTII|, BI RC4ABP,

gene detected by probe 229450 at, gene detected by
wW@e@bao2286276 at. The | FNa-i nduci bl e PD nmar ker BCT/HS®02683671

an expression profile may further include at |east one

or nore gene listed in drawi ng sheets 235-381. The

| EFNa- i nduci bl e PD markers in an expression profile nmay
[0068¢ Ly areordapcavith dis disylogaadiveyeh ogg or mgre bR tags 14 include

o mp Bl b Pl

resp&dt 207 redOAS read Faln@:s inltkd ﬁresdnAB/BBcomlIUCMél surﬂabééG Bs d1§du2§e,d with

OASI, | OASL,; LLYGE, |,
refpipeg to ‘fﬁgeZ EOLY: b ercgeT {atpll tm@éoon #fenna 1@5@68 alEpe
coﬂcﬁl'cﬁve fo(’):r'tléﬁ ha@ﬁ% mnétﬂ—ﬂmmdtﬂ ﬁh@szlbst%‘ﬁlly éx%&e-ﬁl a thwl_ih@ss of the
I'FI 27, OASI, THI T, TFI6,
ﬁr&j mchtlvd:_pM@En ah¢ligh a ASblant FI¢ ﬁrst E(btﬁi,uchﬁﬂjgg‘pomrs electrlcally

B RRC LT e A R LR T
a thitkés oQﬁ@'secoh&'cEﬂlduchEé rtiONART R in £EccMid plaké. Yk ﬁrst and

| FI 27, OASl, IFITI, IFl LOC129607; or MXl, LLYBE
seqond pirnegrsisubstantiplly pullel to Epsmucbthero A cNMent islexeifed through the

ﬁrﬁt ﬁlil(% %co@%ﬂdu‘cgl e-:__ﬁl)drtl%)llalzﬁI 1% a Célg‘ne tha% h(e]s 18 a tHTX gl%’ne that is not

sutR2vially pdrall€irto MM firstdnGEcondFldhes. GASIme 1|nEﬂaf[¢e,s thEkrd plane may
gene det ected by probe 235276 at; or LLYGE, | FI 27,
be gypsfantiplty nerpendrpudar tp Hhesfanst andsEponst plgges) | Y6E, | FI 27,

OS5 o 1 i STy oy LB o i

the@ABH planEddined Uyl the clifrdnt 4hapRSABRsubstantidllyGiaralleFtoXRe article surface

0 opig g RFR sy pgichyck) gpimeippipgionis. (Bl which the

| antennadi A ar icle surfa
cu&a@ lcoop| d;filtgé t&t@l g es hfélyﬁts’ b%%glﬁtllé/%g%ehgﬁg% E{O’:tlhg 4rticle surface.

In @h@t woﬂdﬁl e, rnayFtlhmk dfFEhathicknSisGh &Gach of th@Lc\iJﬁ@ctllvE pﬁﬁtl,ons of the

3o i Bl i B e e

1t 858l belunbdistooll FldRvevbi; hidkd khe wgﬁﬂtﬁna fia |b|e\6§15nteh il 0% manner
OASI, TFITI, I FI 6, | FI 44L, EPSTII; or LL | FI 27,

relaivg] to therrtiple sptae, sojlengian the firmi@m, defined hye@ cupepplpop of the

3D§§§ﬁ%‘3§ﬂ Lho‘! {’l‘f%ﬁ ‘:y»{-h%@leg%@? i Eﬁ‘?ﬂc e grolbgl 44L,

[00%2 én ﬁﬁﬁ@@rhb@ﬂlhmnt@,r thbantedinlig (ﬂeﬁﬁed 1531’ a tWd-ditaenSBBhL, (2D) piece of
IFITI, IFI6, I|Fl44L, |SGL5, AI\/P3 or_1FI27, QAS
eleptpqcaﬁly cqqd|u6t1ve| rpptgugl thqltsg;fo_[gled tndgfi inegy 3y f[qopy Th@&@cmcally

coﬂc'ﬁ_llc‘zqre rnla{;e g} hdsfl Ilér%fh alllcggldtﬁ thagéﬁggantlgﬂy %{cl %%@ th%%kness of the

makdelalland IreryGherbfélrdUA:.yleWSd]as 3D. IWhé2formed toFdeZirie tHQABD Joop, the
elelptgljlce}-ily C({I)Ei:ugtlve: l’g})fég‘iﬁ mz}%%ew%@%%av%gﬁé F 1|’a_s|% gqndu@g\g portlon with a
len! J[ﬂ a{IHd wikdft |1 1ngI if |a4ﬂ*§t plétéCQnd% se&ltﬁ-c%gduct% Ebﬁio%ﬂhav%@ length and
, |FI | FI 44L,” 1S3 5, RC5; or IFI27, OASI,
chllthllyrlhg in #p@ond pland that ISS@b%nUWdHGI toghe first plape.QAS
|, . 1Fl | 44 oCL2 r | 27 :

g3 ot todiarid i pipor puagia S A e 7 bty afeonducive
maédal that ﬁ'fa}med toldefind¢ Fhédten of 2@ ndﬂ e BHiveQurfhdd t8 dvhich the

QASl, IFITlI, IFI6, IFl44L, |SGlL gene detected by
REBP dsis aptaddid dafinesghe remappder o logrr) Hile 21D piege of wngygetive

majetiipourE 1 e@?ﬁﬁﬁ%%ﬁﬁ%‘*fgﬁﬁ%@o@gﬁ e e may bean

[FITI, IFI6, IFlI44L, 1S3 5 AVP3, RSAD2; or QASl,
IFITI, IFI6, IFl44L, 1SA 5, LAWP3, |Fl44; or QASI,
[FITI, ITFI6, IFl44L, 1SG 15, LAWP3, |FI T2; or OASI,
I[FITI, ITFI6, IFl44L, |1SG 15, LAWP3, 0AS3; or OASI,
IFITI, IFI6, IFl44L, |1SGL5, LAMP3, USP18; or OAS,
[FITI, IFI6, IFl44L, |1SG15, LAMP3, SIGLEC; or QASl,
| FI I FI 6, IF

| 44L, 1S4E 5 LAMP3, HERC5; or OASI

1~ 7~ 1T AR AN NRA 1A N =~ o r\nr\l
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|Fl44, 1FIT2, BIRCABP;, or I1SE@ 5, LAMP3, OASL, RSAD2,
| Fl44, 1FI T2, gene detectedby probe 229450 at; or
w0 362302714AMP3, OASL, RSAD2, |Fl 44, |1FIT2, genePCBUSMILB3671
by probe 235276_at; or LAMP3, QASL, RSAD2, |FIl 44,
| FI T2, OAS3, USP18; or LAMP3, OASL, RSAD2, | FIl 44,
| FI T2, OAS3, SIGEC; or LAWMP3, QASL, RSAD2, |FI 44
elep1pqca;lzco e g.{@:@gpct glpychA}vpigctrl@iggnnqqgmzor ap;eiq;z[omagnetlc

o2 0 ) Sun DAL B e Rl i

forhﬁltﬂ'&fﬁDWanteEiﬁSTllﬂl anyocast,AMP3D 16 SinteriRBABIRs d Hbdkd, circuit

| FI. T2 3, . Bl RCABP; or LAMP L, R | Fl.44,
thrpwhﬁzhlC@&%ﬁw@{eﬂma&‘f%%au%ﬁﬁ%Wge@ ﬁ@i@ba%t?nnadﬁ chergized by
an RANESa1 OASL, RSAD2, | Fl44, |1FIT2, OAS3, gene detected

by p obe 235276_at; or OASL, RSADZ, | Fl 44, |FI T2,
[006A53, thiiSPa8 unEkGilE@le or@the®ABLant@RBADR 1l kFdwd in thElaftdn which

cu&é?’ow@é@i Q?anﬁ%%bstapt% ara%@%j&e Iaﬁ-_e44 Alr%ag!%‘pelaﬁhlch the

antehwdis akdRifES, the @ﬁﬂg&@%emﬁtﬁs hekted Rohkat thdiB4oop dnkchda may not
OAS3, USP18, EPSTII; or OASL, RSAD2, |Fl44, |FIT2,

CX[IASBGC ﬂbspdeersemf&@tsemb@tabmg@n eRsfivally pedngtive mtivie surface.

5ok, RS ORE ZERER lavs
rani@y wiicAachd3d 20 6r _@ismdhl'ed REAIZ conthdt4dith doFdldddricdDASBnductive article

USP18, SIGLEC, HERCS5; or. RSAD2, |Fl44, |FIT2, O0AS3,
sunfjspq &aths,aytn) cnergiged hyen ipterrpgime RY sigag, the gDTioop giemna may

n5ERus Sl o ERAREALy Pl Tk Ed e 30 oo

antOAE3 .c USRAE,a &éﬂoE@gnet&l fir04 Bfat carstrRSARYy addsltd the fidid géherated

by%%?ﬁ%@ﬁ%segpg :Q @gs Wl}g?lgﬁe gls aqo%tza%?%ﬁéesp 1nL%i§i‘gcontact or near

corthGLEH an Q68 c%ﬁﬂﬁéilvgﬁﬁm&gﬁfa%g’ 533 @m@te su%cé 1’1:1!;1 Q@t as a
| FI T2, OAS3, USP18, SI G.EC 6, 44,

grauftl Pianc @h@mlrerSma&s@_@@omagmlemmm (174 Du@rto the

orpik it o H 5t g eV e i emegicorbnap Sip FIGS.

2Al BBA9A ah& BBZthe %ﬁ%red@?égged%u@eﬁgoes H6RceldROHeld radiated by
det ect ed by probe 229450 _at; or |Fl 44, 1FI T2, 0AS3,

theiJgpio@p aglogn&diut insERESnherse theeiald ragintes by e O loop antenna.

B e ool s Bl i Ry fowin

thrbligfACGhe 3DNAGT BiftenzRSIUIing Bra Httdad anQRAGS, thMSEiﬁ)rommately twice
S| GLEC, HERC5, DNAPTP6, BIRCABP; or |FIT2, OAS3,
theysésge1qf thaspieylemy antqnpcd he Prinpaipmtcnganmcldenthedd lopp grispea and
the229¢ ;3%, at FLT20,0AS3, USP18, SIGLEC, HERCS,
e%al\lAé)T 6, lmaﬁg& Cdlc!latéelcfoeog by probe 235276_at; or QASS,
[006SPR8 gar8lc@ &GhethiERES 3D DNARTPS, dclifel 296 @%ce EPSductiar material

o B REIREPOT GTdeRiss MEleBAlna G dep Vo SRS TSR s RFID tag s
plab&EH2OR9 Yoop%’f@mg %B@scﬂcﬁ G B ORBIr&R QQ%EId iRthQRdductive
USF518 SI G RC5, DNAPTP6, LOC1 7, gene
surflest dlet eelnd@j,s tb¢ iiblel cz%ezi?lﬁy e cumntwsma}e sle@IEIGOp apiERES , In fact,

DNAPTP6 29607 EPST| |
theg e R MBS0 PRI hfppences the feld

cred @ a5 ttRE clyenPl Q“oﬂﬂ&“l%oth@BD 196p WS, IndeChily, HERDags 14
Et?PG LOC129607, EPSTI | gene det ect ed by r}cl)be &

may3g9gen mcrcagid ISRdIAREE SrOHERAB: leE‘d’HQ@@INE with other 2D

. éﬁéﬁkeas%%ﬁ%ﬂ%%%ﬁ%%g SBE AR s ot

gene detected by probe 2352 or HERC5, DNAPTPS,
LOC129607, EPSTII, BI RC4BP, gene detected by probe
229450 _at, gene detected by probe 235276_at. The

| FNa- i nduci bl e PD markers in such an expression
profile may further include at | east one or nore gene
listed in drawi ng sheets 235-381. The |FNa-inducible
PD narkers |n an expre33|on proflle nay |nclude any at

oy o o s o o o 1 P N
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IFITI, IFI6, IFl44L, 1SA 5, LAWMP3, QASL, |Fl44: or
OASl, IFITI, IFI6, IFl44L, 1SG 15, LAMP3, OASL, |FIT2;
W@ROOGARI714 | FITI, 1 FI6, |Fl44L, |1SG 15, LAVP3, BAGLS2009/033671
0AS3: or OASI, IFITlI, IFI6, |Fl44L, |1SGL5, LAMP3,
OASL, USP18: or OASI, IFITI, IFI6, |Fl44L, |SGL5,
LAVP3, OASL. SIGLECI: or OASI, IEITI, IFI6, |Fl44L,
intgroggpgor. [Thgmand repgs of RigR(8es K mepndpr exampre, bejgrgager than

apnbk s e e e B Rl i RS R g B he epdlgligrower of

thel 1EleiiiogatbFieﬁ1a1ﬂsﬁ’blfhﬁ&ely IcSﬁEtatﬂi ItlsAMHd be@ﬁ&d’.rstoﬁﬂ’%\)\i'e,\fex) that other

| FITI 6, I|Fl 4 | SG 15,
mﬁwe Ias)rSSlbksb her gxapple rq@ﬁgangq&ﬂ% yde rses?A raggé phjgethan
MXIFI%FHQ El%ﬂﬁkgﬁ%ﬁgqﬁﬁm SQEE%%%%ég%gafdggene deté;ted
apﬂuyxm[a(bdﬂg 02@ &7 6 atp;ro;omatell—'f,t tEh fedt Fapprodifhatedt thiySGntiFcters to

f IFl44: or IFITI, IFI6, |Fl44L, |SG
apqummq\l,qs e S)RsAD2. I FIT2: or IEITI, IFI6, |El44L,

[0068f3FIG. 2A—1§hﬁ3hetﬁﬁ§ crdpodiR, Vlgﬁgs an ©Xanh é ﬂFID't ﬁ) that includes
| Fl 44L, 1SG15, LAMP3, QOASL, RSAD2, USP1l or |
3Dy IppiantpiEady spase mgterlalem?gnd tSAship 2@5,1@.@ gy @Lmlaceé ion article

ﬁf&:{% Altll:lloﬁg} II]“?E[I Fén %8%4 Blf‘ﬁ:ypé%g 2@%‘%@?@ a&&glt_e’r layer that

helSAZ ot JONRPIIRP 26 @hd bitedha 22 frd@,cohfahdddnts, bGfH asnvirédviéntal
OASL, RSAD2, LOC1296Q7; or |FITI IFI6, IFl44L, |Sd

detyis. | Thgmoyter dysr marajspde rigrbtn help protqek| Gehip|26jagd 3DHpgp pntenna

22 @&%Sl&w&@e%ﬁkﬁg{gggﬁtm%%@edg)ﬁ élh d Ijglg%elelgétgnal such as

a rigicoinetc?iaD@50, giss oocerbflichlor alflekib]le 1InEtIeﬁ14]L(e g $ﬁ§1§5m1dﬁ9\l\/ﬁﬁother

m%éﬂ?@entsfcth&w ag,gig%ﬁg@%&@&&?&@%ﬁ%ﬁt&q tﬁqu@plewly

en&rse kEhﬁ,ta §J.44L, 1SA 5, LAMP3, OASL, RSAD2, |Fl 44,
S3; FI'6, |Fl44L, |1SGL5, LAMP3, OASL, RSAD2,
[0‘1691 44 Chltp%lls eleotrickliy équplddl 194D, lobB@htesna L%W@pp@msmds 48A and

48 BREI JR85iEp O eprdipTve iial GpClops o gy Fof Seqmiae: 1 chip 26
ma%%upl@ﬁ%—antﬁ%@%; i.¢.Firtd A8 RNAR RSB, cieller Hﬁ‘b&lﬂ}f dritydalng vias or
LAVP3, QOASL, RSAD2, |Fl44, LOC129607; or |FI®,
crosgvns, and 9y b emppedied withisRFIRGAGE) on moupted wResrface grounted
deﬁ?ﬁ%@{\é‘é | 44L, 1SA 5, LAWP3, OASL, RSAD2, |Fl 44,
” or IFI6, |Fl44L, |SGL5, LAVP3, OASL, RSADZ,
[0068] 4@ chipAtemsieineide dirByapy Oldeor2294iH taktor®@withinl FID tag 20
| Fl44L, 1SA 5, LAMP3, OASL, RSAD2, '1Fl44, gene
unigag identificasipnsng pehep desrabledpforgyatiqry inggrpret Psd;p@essmwnds

rec%&éwégroﬁ%g%ltellrgén hh@vJa%e r?@?ﬁ% e g{%é: gs;d‘[%{‘mf{)@ﬁﬁl&_’by the
intér8ighfor (L AVRSdeOKShf, FIRSAD2nd It(Ff@&dLve ko fTi2ts rSluGideGirom onultiple

| Fl44L,. 1S@ 5, LAMPS, SL, RSAD2, l1EI T2
tagsEpapgndipg 1 llﬂf%@@athrs%gnugﬁlemﬁ}ﬁs Péﬁ%"ﬂg’ ?éﬁ@@ 26 e
respBisI¥o to ROWRTRES (18 &:ﬁd/{)vﬁlt ‘Hﬁ' uﬂd@@lg the uli-fai\ﬁ@tionq{eo?ed 1rf‘)§Hagernal

Fl 44, 1FI T2, LOC12960 or | Fl44L, 1S3 5,
me@ARY as RPAB] tol iR¢rgly, reacﬁng' the 1EfDS’ﬁBtI10n @ead| @1134)4 LInteg@@d @reuits

b5 e kLY 1L BB P

Inst@hRatsaskadd inmas Zr?e%sfﬁﬁa&he QGén t 'f¢ 4L of ho@kéts), NANP3,
OASL, RSAD2, | Fl 44, 1FI ene detected b obe

Scrpamndestens loggted) ls@@hozmthems@s (iRrsARA-CO 1 qfppraducts),

SPGB e s

| Fl 44, |1 FI T2, 0AS3, HERCS5; | SG15, LAMP3, OASL
RSAD2, | Fl44, |FI T2, 0AS3, DNAPTP6; or | SGL5, LAMP3,
QASL, RSAD2, IFl44, 1FI T2, 0AS3, LOC129607; or 1S3 5,
LAMP3, OASL, RSAD2, |Fl44, 1FI T2, 0AS3, EPSTII; or

| SG15, LAMP3, OASL, RSAD2, |Fl44, |FIT2, O0OAS3,

Bl RCABP; or |1SG 15, LAMP3, QASL, RSAD2, |Fl44, |IFIT2,
OAS3, gene detected byprobe 229450 _at; or ISG&S

1T AR AN ~NN 1 NS A NS g =g - TN A I T Y 1
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gene detected by probe 229450 _at, gene detected by
probe 235276 _at. The I FNa- inducible PD markers in
WG ewb/16a11€£xpr essi on profile may further incl udeCHUS2009/033671
| east one or nore gene listed in draw ng sheets
235-381. The | FNa-induci ble PD markers in an
expression profile may include a at | east 12 genes
tagsﬂdﬁ dgseribedps wghgiizen I(pghip, ofhes BP¥1P Eiromtry gy be ysed 1 addition

ey e

wak ARSW) OASkrgaiRSAIDRit, bEbfh2r RBID M¥éhtifitdtNa ke]entdnk, 27 a o@ﬁ&t‘éhnation
I FI TI I FI 6, |Fl44L, |SGL5, LAMP3, QASL, RSAD2, OASS3;
66(?0 1\/I>(I LLYBE, | FI27, QASlI, |FITI I FI 6, |FI44L,
[0d6§ﬁ1§thele‘§%§}e siBwh in Bﬁ’;‘\% 3§§6’ ant@ﬁna'\@ﬁI 1nc1|uHé(s‘6eEﬁrst conductlve
I FI 27, OAS IFITI, TFI6, TF 4 | SG15, LAMP3,
poiRSAMBR, haﬂnﬁaﬂeﬂlgth ond wdth thalt Mﬁﬁtantlﬁlllﬁéxcee}d\&thlckﬂéss'r d)f the first
| Fl.44L

| SGl1
el G prEen- [t f?ng%s&gﬁ pO%QP%L\ %eﬁ H %@fﬁ% bl 599_» dgfhezpxample
111115&%83 in EASRA, Bedbfanc DYAREE®: thex-Mflanc. LLH(ﬁanntéﬂﬂa&Z also includes
OASI, I|FITI, IFI6, |Fl44L, |1SGL5, LAMP3, QASL, RSAD2,
a seqOi 20BORLive potikh 44 haviee 2 et and width thap pybptantiply exceed a

higngEe e FER ety fditon, AR kfcite polpn Wiy s second

pla@ASEB tIRSARDsBhHBRralt tdMitst plah$5A. Mdrd épeci@RSlly, second plane
IFIT LFI6, 1Fl44L, 1SA 5, LAWP3, OASL, RSAD2,  gene
458 @%Seé’@éal WSE%%/ ingbesy pine. &rsmnduﬁtwe@mqm‘i(&lﬁ clectrically

coffho sk conbihf poFl Sl SR W i S5

cofdiStiye pdrtidhs 40, BR644 drfd 4dre eleSfﬂcaEy cdutpﬂRBtp fo¥bh cloRSADBp. In

| Fl 44, | FIT2; or LLYBE, |Fl27 FITI, |
somg-pophpdimests, GandugtRigportigirgo, 4%‘%\ d 4@%101‘“&%@%0“1 gsingle 2D
striplof@Fctridall 1D§ Condd®&le mhifckidl wra!pgéc@arohﬁ:d é‘ﬁh’eer ﬂla?t%g?l 24Lt6‘ME§ne a

SL, RSAD2, | Fl 44, USP18: or LLY6E,

lodpF T lothet EmBleménmeqnduSGte ®rtidnAMo342, @48&11(1 4?(8;45@2 be made of more
e Pl 4§ SLGLEC; or LLY6E, |FI27, QASI, IFITl, IFI6,

anEeng 4P stz 5 | AMP3, OASL, RSAD2, | Fl 44, HERCS: or
[0(17'0]@“56 ck S{%@ of BRSA llnbtfdtes I 1dop ahfhA4 b2 ad &Eh% 2 generally

LAMP3, OA RSAD2, | Fl 44, DNAPTP6: or LLYBE, TFI27, .
recgmgplar jaqopT|Conglmtiye poptjopa B0, 4564 1ad 46xabie amngum;&m@,e that is

il HEEAPEC s Ay R g i

patlalldGE cadtFd B, an@ASherally-Hdfine didds @ tHeRJuBdbntidll$&ctingular loop.
LAMP3, OASL, RSAD2, |Fl44, BIRC4BP; or LLY6E | FI 27,
Copghative ppytrpns 49 pp44 hpyemiengthshich is magmaed adpig the pafs

o BERTAS] S B RUR A2 ot

iliREARR in FKL. Z,BA coehetidepacded4 byd poalneti’3EiRién 4@ havarthe same
| FI 27,

|FITI, LFI6, |ElI44L, 5, LAMP3 S,
lengtygysl Wi AAowsver - othghginb beg n}eﬁiSQC?Onﬁm&gfe Porigqnr$0 mﬁf}ﬁe}onger
thahFcloﬂdl!:otlvb §Sﬁ§n 44NNl c rt May |bE I1 zllr_ !hall g%adué:tive portion

or IFI27,” OASl, | FI 6,
40LOQ|kxﬁ>@qt1ttlonF€E§AD@y b¢ wndm thamvaloﬁ@ctlsb @E@n;40m’f chfzTiye portion
OOASI JE Tfhil LEL8 il Fladl 4%5(; 5, LAMP3, OASL, RSAD2,

30 ¢ YORYUORSD7 C oasl, IFITI, |Fle6,

007| €dhdud Bionk ANRRJ 464Gk h BSMR2 kG, porfEbIE210 and 44,
| lF>TF>6u tfrgploﬁo% OASI, | FITl, 1FI 6, IFlA44L, 1@ 5,

defiipgyiides afie) rectrapber lopnrﬂmare|SFrbSr?zltialem%@vulabﬁo qopflyctive

pofteta40 bty gnl Tpp et B3kt 355, 3iggr i 4O yp (s

| Fl 44L, 1SG 15, LAMP3, OASL, 'RSAD2, |Fl44, |1FIT2,

Bl RC4ABP; or IFI27, QASlI, IFITI, IFI6, IFl44L, 1SG 15,
LAMP3, QOASL, RSAD2, | FI 44, | FI T2, gene detected by
probe 229450 at; or IFI 27, QASI, IFITl, IFI6, |FI44L,
ISE@ 5, LAWMP3, OASL, RSAD2, |Fl44, IFIT2, gene
detected by probe 235276 _at; or QOASI, IFITI, IFI6,

| FI 44L, I SGL5, LAMP3, OASL, RSAD2 I FI 44, | FI T2, O0ASS,

1 1NN A I~ N ~NN ~I1 1 N ~NA r— 1 AR AN/
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HERC5, gene detected by probe 235276_at; or | SGL5,
LAMP3, OASL, RSAD2, |Fl44, |FIT2, 0AS3, USP18,
WEL@ECI714 HERCS5, DNAPTP6, LOC129607; or | SGL5, PURNERN9/033671
OASL, RSAD2, IFl44, 1FI T2, 0AS3, USP18, SIG.Ed,
HERC5, DNAPTP6, EPSTII|; or |SGL5, LAMP3, QASL, RSAD2
| Fl44, | FI T2, 0ASS, USP18 SI GLECI , HERC5, DNAPT
paig|leita preh ¢fhen agdpsch hayvpdengtagenergigpgypial qophqhelglntmfff ID tag 20,

NN

mehﬁira'dZaloﬂg\Sﬁ: y-iiJﬁPdBchShGhEﬁdme bbb e BART Rmgth and w1dth of

coflGapyS PR e H oS P s it sk respecive
cotNRETEBort LC129607, EPSTII or LAMP3, OASL, RSADZ,

I Fl44," 1 FIT2, OAS3, USP18, SI G.EC, HERC5, DNAPTP6,
[0(17@]31%21%@@1 d@blﬁ?@ﬂ% a &ubstﬂlﬁtMPl& rem@u,larmsmteﬂnﬁl 212 Joop antenna

22 :9@3:@3%%2%3 @%-‘H epl b Cﬁﬁf'abﬁgﬁ%o %@EgtdeﬁB?S LT oF

fek R BmbESEHdes! fbié thkidofnld ffefiSshapsdSRB exaﬁh}@e Efdnductive portions
HERC5, DNAPTP6, LOC129607, gene det ected by probe

40 28639 graginot be sx(b&@ntlallwmllel fEprpjanofter PP corduedye nosiargs, 42 and

GEC. HE b PSTI |, Bl RCABP:
460%%”68&? S‘ﬁ‘éﬁ‘%alhi EF?LI %8%\%?0 SP18. S| GLEQ

[004BRES carDNAPTRGe nuﬁsarmm‘és tta%%li 3DJensastetRcIadapyubstantially
robe 229450 at; or QASL, RSADZ | Fl 44, 1FI T2, QOAS3,
def%m osed) leprEroughpritish clospspaimsTenicgopsigeRmly fipgriolform a closed

PRSP PSS i PTRERE, i i

26 kI’ AahentERSTEh poﬁuﬁ@dﬁBﬁbmgmﬂ‘ﬁ) de; £tireld iy apruoleat loop that

heé%?géf %Fta‘i % R%A@ﬁDzl &’F‘Frlggtl lgr%tﬁ A (97"11 83 p%r%%?é?%@';44 and 46

is I%ﬁ'égelﬁl&f fatiedhBy &@51@@%&%@&%@&0‘[1@ goh{%lnéﬂo 4 le[%nd 46. As
SP18, LOC12

ilhEPST) thlf&k)l%@d B@C g evhechdbe eatrad ldpp lpfrs @b&otzﬁwml_aay pgetel to

et ect b ro 235216 The. | uci bl e, PD
frg g aB6 s S EROR R oG FRC BTGP PR o P Rlape 45C may be
subs%ltlhllﬂﬁg@geﬂ(ﬁ@lﬁir t@rﬂﬁst andOIsR. BARGcdnidSark 458 dr awi ng
sheet s 381. The I Na-i nduci ble PD markers in an

[005¢p L thsicapmpledt pdtiatadey Fﬂﬁcﬁfﬁd@ 1B teg PR coméighied angh baewhen
P BLAAEG SF LR TSl gh s ol | ROERRIDuss v

sumahn@w pzhulle:mo sefe R ofnitidked). LAShisemRer, camért §&sp that defines
eot axin, FABP, factor VII, ferritin, IL-10
tthq_Plil?p“?—c@ isjsubstentiafly pegpengiculer i arfigle surfage®) Hayygser the planes

T
45R8Y %ﬁi% ?P%ESC @%e Iotﬁe@%\g?n ét‘fﬁglt Sétboyrs) Iwg;lrfet%lat third EDIRS 45C, i.e., the
cuﬂretgéxmj) thid@efinENhe Tidrd ﬁhh% is h@rsubstaivdQy parallel to article surface

28 PR LT OF BB Rt il Gloh SRAve oY Qg surfuce 28, Tha

is, .Dngﬂ %t@i?dé DUhANEE oﬂlé}fféd»‘ﬁ*eancohﬁQ?rﬁtl&%cR Eha%faﬁe g?@ s not
l'isted draw ng sheets 235-381. The | FNa-i nducib

sulmtannaﬂkpfrrgllﬂno ariickxquriass Eonltprayf geheralmppe dmtabliae however to
.al t tions in,an r e of ser.u rote

orig bR MenB rbns oG P BoBhblidy Y Srekae

surfdck28 Heedide ﬁnﬂb&ff@iké@i@ﬁ' , achRRYE Etfe | stq@ rllﬁée OA8ERIE 3D

antigen 19-9, eotaxin, P factor VII, ferritin,
loaplantana P2 suchgher plqurLe.éhﬁ@ 18 |sgbsizglt1all}£.pprragel tp lartgle surface 28 may not
MCP- 1, MVWP- 3, nyogl obi n, tissue factor, TIMP-1,

TNF PJI TNF- al pha, VCANLI g{ vVWF. The IFNa inducible
PD markers in such an expression profile may further
include at | east one or nore gene listed in draw ng
sheets 235-381. The | FNa-inducible PD markers in an
expression profile may include alterations in any one
or nore of serumprotein | evels of BDNK, conplenent 3,
CD40 ligand, EGF, ENA-78, EN-RAGE, |1G-1, MDC
nyeloperOX|dase RANTES ~or thronbop0|et|n The

o ~ee~ o o
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who conprises upregul ati on of expression of
| FNar eceptors, either IFNAR or |FNAR2, or both, or
WaNmg10014 | FNg, or |1 FNg receptors (either | FNGRT/US2009/033671
| FNGR2, or both IFNGRI and | FNGR2). The patient may
further conprise or alternatively conprise alterations
in levels of proteins in serum The patient may have
be dparablshegause SUgh 9 eqpdliggragion 'glp@st Rt §3US§ RREGsurrents in article surface
ein CI
28 B RO B Pl LR AL b3 pAng OB RS Cer
[00575] Agtcic Zkﬁ)r-f&,e Bahaxbag pladBfyr nbaglawr Mrface béar adticle, In the

| L-10, - I L- IL-Ir 3, MCP-1,
¢ §h°‘1‘|1§15éﬁg:bgﬁ @@@ﬁurffl?é%&ﬂé akap Fuf?&PFMIB‘ pomeryggtances,
art&é surfhbE Z@tspdtﬁaelec\é% Iconmctl‘éy\ﬁlatem? sﬁéﬁ e Bﬁt Iﬂcﬁ‘lﬁnﬁéﬁ ®0, metallic

I ncreased serum | evel's of any
magrialQincluding jb@ppe:t,?,alammunﬁ ,ma:gﬁ¢t1c1171§tans&,nd Igﬁ;tal’@d)l,oys_?, ZB}ICID@Z

5, Or r ot. eru
Pefiilog afiesPumronis: pid SRS Bagl TSRy uth IFLIR v Ffuctipe. RFID
tag ALy BOYachbd teRfitlc $0FhccdR yemSddndive (mdt sHoRast TAO ¥ahesive
at | east 50% at |east 60% at |east 70% at | east
maydgfomped ezaay sathlc adhepiza.svhignmay slepénszst the padiculas application

ast 1 | egast ;. 200%
of RERZbefbofor T B fginRinet PRELEE e Rlyesyye
serBitBeRidheive @-tgpe. 18 ahedbichyntdbh@ts, RFTDaa@bo ehagbie attadhay to
be a decrease in serumlevels of pr ote| ns such as

artighynparfagp &b Méthernoutingmagmber gaAder ifablepngdeny attppipeateF1GS. 9-
r

2 sSa Bl RE AR B RS TBestshing R g 20 o

gencealgl sonoplamarysudface?, 3, 4, 5, 6 7, 8 9, 10, or 11 or

t e protei The decrease evel e | east
00735 Inal esdtl 1Deg 20 maydediiagisgio aﬁlﬁﬁgg%@ uclihat 3D loop
anﬂeﬁl?agﬁ a@c@onﬁgnkﬁéﬁy 1&@?&‘@%&@%&16%9&06@8 |Iﬁ@§@} ﬁ[g%? co%ﬂuctlve
l east 70% at |east 75% at |east 80% at | east
adlmswatmayelatsused m)%atCh RF1Dftag2@ wrartidk sudagy. 28. a\sreelalsulhywhen 3D

sub ect The PD ag{s%lprof ri se,one

(P8 22 P e BTRRE S He G R ODBR G0 i e gprtace 28

ma@re‘ﬁhzﬁicﬁ She 14168 rRBAtLEBY anfind 201 tTA§YartEAIMRS thS Burrent excited through
aut o-anti bodi es that bind to any one of the follown
3Ddgew aletmnag?e?ﬂgduqeapnw&morerqylgre(ltsmnl ayiesle aunidce @§)0n which the RFID
t [ |
R bl BESEPRRPP L G RERLSDERE 0B a4 may
ino(up@s eﬁie@ntrdsa@mp@mfacacz& Tat olirr&it batvictd Sn éﬁe&&ugtaams is
Ki) transc; f%}d{t retinoic acid receptor, pha; (e)

re%%ﬁflteé%ﬂﬁ SOAC shagtediap oy s (E R é‘F’&Pﬁ Shlrffet) 28.(1)
[067“7&@?%%%5& c:lrgr&%) oxpé(rﬁgil'é Shifhdd RATBL QY- éléo‘fﬁnﬁgg@d&held Unlike

cyt oskel et on- associ at
comxentlmah afitenfd JonGjgogitions mymlniclmthe iadhtcied emrdR? chit@lskdDdgast a portion

b | SS- X j ) NADH
of HisR Gt Sake S PUBPR e 1 orien haababal (&L ibebsag wseent on
artfeléqa@facé I3 adlder Gér{féle?ﬁdmgﬁssdfrth@ﬁélﬁqwl%& 8y BDNBEPL ARGk 22,

A. nidulans); (1) honol og 1, col on Tancer,
Mcnr@ ﬁ]pﬁ@ll@qaﬂm the mﬁueecthrent owhiticle sunfpcd 2hidoasenct camelrtép &ald

rac%aéf:cbﬁ)é;ib)l?l s aCt42nb%B§ S8 eel cgﬁrrgh‘EGO?) i;‘a?f qﬂ%?%t@yélplane 1S not

sutﬁsyaﬁ@imyrpalrauémd tH A faiRl A bifacB 8t @ fuct, ik &€ sRhces the field
variant 1; (r) mtochondrial ribosomal protein L45;

radigyd by ADdgomaneneg2(r@y adtedlyrbs)enhqnced g élne Kold ernagfed ba the
1nd?1 ?& (glt&n}m a%E’lQ%u géé)28dcﬂlrpt§ t%ocﬁ%lnfﬁgiog‘o% S:D 18$pegfﬁ&ﬁ1)a’22. For
V)~ dynei n, cyto asm c, I'nternediate
pol ypeptide 2; (w) Ras- reI at d C3 botulinumtoxin
substrate 1 (rho famly, small GIP binding protein);
(x) synovial sarcoma, X breakpoint 2, transcript
variant 2; (y) noesin; (z) honmer honol og (Drosophila),
transcript variant 1; (aa) GCN5 general control of
am no-acid synthesis 5- like 2 (yeast); (bb)
eukaryotl c transl ati on eI ongat| on factor 1 gama; (cc)
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of isotypes I1gd, 1g&, 1g& or 1g&4. The anti body nmay
be a full-length anti body conprising variable and
W@ 008162714 r egi ons, or an anti gen- bi ndi ng fr agneeit/Us2009/033671
thereof, such as a single chain antibody, or a Fab or
Fab '2 fragnent. The anti body may al so be conjugat ed
or linked to a therapeutic agent, such as a cytotoxin
exagpple, HHElF SWEGe28 Masotchgea SRUSd hg th @HETOB A dinagqsa loop
antte{g}r?a 2gent Whh@&% dé%t%je?i h P dR (agt!aﬁtvﬁ’gh Ileﬁ%%t ﬁcﬂc}t}viﬁ yth@@é(rr&ﬁ loop
adm ni'stered nyositis patient econ
fornmed|bydd) lobptan@nea ’mmnd ¢logttieddlyt c@ndmnvgtse]rfmcmdk%l deﬁne a “virtual

anti-jnflammatory drugs_such as ib X
anigpiy rth%tes RO BRI BY T Rk ebie % @faa ferns 22, That is,the
ma%hi‘ttlldérﬁﬁﬁé ﬁelﬁ%%f@adt terfb QQ ¢ ﬂg)goﬂﬁgte@%ﬁ‘e{e‘agédn

I’ndonet haci n; antl - ar| al such
[0GvgH rA(sw@hdncst}odm;pnbx;d samg I’ZEolslti 8iDoinderive rerometsics sigd kngwn in the

ort e R BB B Rl DRAT bt AT B e RuugecndBly

cotetivasurfeat MhOPkttitalnttchty ¢ RRECHPHAANE d@ifacS by 3D loop
bi ol ogi ¢ agents that target T cells such as

antahed 2 élptvemtde@bbﬂ REI@ntaa%O o ht‘@raglelthWWé reaghrengcagompared to
ma%%{h%lr QD WSﬁ‘Qn%eI%na%%o H%{rnles %no ? tthn%lqt EMPEruﬁ%‘tgl gﬁps

deﬂtEﬂN&t‘atlh@ chmbhi enpésobt REID Tags airﬂilﬁfﬂtto WIFIID tdd ) @9 PrdscivBy below in
result In a decrease in one or nore synptons of
dsitis or disease flare- ups. The synptons nay

[““J@f g P e R PR Ll Y o PSR ine 22 may e

seltcﬁewermet:esSe the Efﬁefdt bf the cahghceadsibld cfeaat bedD loart dntédne 22. In
ent y resu J rov nosi Tre t ment

Otmﬂw&& g Ntevgtatqt g ﬁaﬁét ftse@ 564 Faee of KFEB tag

20! ITﬁu@ @tﬂaﬁf&tlar tré'aﬁqrﬁmf 31 b taﬁt%nﬁ’egﬂqﬁla%¥ oﬁtnln%ti at particular
t he nee to co-admnister Second agents or  may | essen

ranghef togtigleasaf waldimWhins tand thieight Bt He ssme embodigeants, sech as

he. t.. Treat ith t h { h
e U iEat DR PERSOBH CHET ALTER: DI eyt may be
selb&tad todBd S thexcdTdhppREtihatgonk YRertdr Jf N RlchEiNao approx1|rnately

activity may neutralize a type I IFN or |FNa-inducib
halp p ofavelengthed theegrncrding diequencyios tag e Vsing Rl pMHZNean cxample,

the ML 2L Sl L LGN, 125 SR ARy 0 £RRH R

east ree, east
apEoN@ihtelab ih&rs (appr@iinateat 1 l:amsxtetéretb ap@toﬂlma&ty w\eénvlateters)
at least fifteen, at |east twent | east twe

The weth Wang r@asgerterﬁlwv selgeted @agtort*c’mat tOythF {apgth atd/qréagt other

: f f -
gulggﬂttrtéé gn& ?Igt 1 dﬁ%&m 1%51?@15" Né[ﬁll oarg I %gl\alad.lﬁ%hs@dféﬂe{r@éT GRYDR selected in

a rageed apptbetﬂndmyly t()y2;5em¢hds EdNajgprotiFNgelyrhyp ibehea fappgoomptedf 6

enes i n F| ures 2 as discu )
ﬁlétﬁt?ra (9 SRS DAY 5’@@@%&6@ TRrPBE etﬂfﬂﬂ&ﬂt@ﬁtwﬁt cifngth and width
of fHeQBhJit?ctﬂ@ p@rtiroﬁg Hat fdi’Ht k!1] 16'6&3 aln‘f‘eﬁﬁa at%%hbﬁ&ﬂtﬁﬁ?la e@th% a
| east 4% o at | east Q at | east Q at | east
thitlgwstes 00 canduatias poam bt the empla Higstrated IueBKt‘r 230%nductive
0 0 0
po%@% %aStci 42 glé% %Eﬁﬂgﬁ%iquﬁ O % te%tB@, e%g tIr Agfg é d ags%it acﬂual to antenna

w1ditﬁa$LN18 BEanPle @ickheRsd of%?f@i@étw@ rpysrtﬁfn 4ohgrdatd, hersil aPMBand 46,
at least two, at |east three, | east five, at | east

may g a rapgelos approsimgtiely 02002 a@he& terappEaimetalyt0.Q4vackes,
at | east fifteen, at |least twenty, at |east twenty
five, at least thirty, at Ie%ft thirty five, at |east
forty, at least forty five at least fifty genes
up-regul ated in any type I IFN or |FNa-inducible
profile. Alternatively, neutralization of the type |
I FN or I FNa- inducible profile may refer to a
reducti on of expression of up-regulated type | |FN or
| FNa- i nduci bl e genes that is within at nost 50% at
nost 45% at nost 40% at nost 35% at nost 30% at

g, ~Nr—n s g, NN 7 g, A r~nzs g, A NN
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| FN subtypes may be a reduction of at |east 2% at
| east 3% at |east 4% at |least 5% at |east 7% at
WO e@otoBY at | east 10% at | east 15% at | easPCPRBS200%033671
| east 30% at |east 35% at | east 40% at | east 45%
at least 50% at |east 60% at |east 70% at | east
75%. at |east 80% or at |east 90% of any of the at
(appeagmaishel. 088 mme@sltmmmnd anore pepderablpy anproxamaiely&P01 inches to

J ight, or at least ten
0.0 IM%S%{?SE %Strrna }z(ggéls{onn of the IFNa or type-|

[OGSIHNP&Lght H:l@is ofmy Idugp emten@d 22 tdepends npex praeg Sicans,ahcllidibig the

heighug® Gecarau 'FN@E&/? ége%?ggaete%%gtaﬁ%gpg%% 3 g Heigh
HAﬁgr{?ay% sERStkd g&%thﬂtm %@%be%ot??&}ud%%?/ 11?5anﬂ§’%tom article

most 5% at nost 4% at
surdace 2 tcmskmchll%TIcH tagyfriestsicbed. | B\RHID taf 26 pmdtﬂ@nﬁpantly from

artieffirdyec, o R HER atflp e M BERT UiTbgrie ' G Heigh

H Akﬁhia?%lsb\ﬁets}élebt%d Sudl @hOTD CooPpGRthna 32aBesARt lcrddit kaftantly
e agent may neutralize the IFNa or type | IFN

witgompeaentathatirsar close progimisy ®RIE fag 200 A8 angxdmpleghdight Hant

maﬁéb% kl% g rglgtng)/f gﬁproxwﬁatély fjodﬂnéﬁ%a tongéq%ro;%%@% b ané?he;ﬂ 0 ’30
(appeoxiMatety k9 ,'rmﬂfrneletﬁ @o Spprexik@tely he nalientterthat slbiu[tﬁlse tir@lerstood

and npdul at es tyg I'FN or I FNa activity may further
thag pther beighfapranasiidbikeut ral i ze expr ession of |FNa

TR 5 R o NS O B L i

maly@iebreh%l‘@brdﬂlg@l bidN@ERDperabing) ficqhdnz s lom thah 98§ MHS shetength

| FNa t th
Lagt anﬁr\h%ghr ﬁiﬁm%ésm%?a{srﬂ #‘%ﬁ@@%ﬁrgﬁ)(% fohe vld%ﬁmg@rstood that
theggb«% ar® Ene@ag Bxéﬂ@ ana@ﬁom&m taﬁayamnﬁmrg@ﬁ@&bb@ Bf the

| east 2% at |east 3% at |east 4% at | east 5%
prea¢nt|ieastio ¥ ataztwdtye dsurthgeplthoughetistgel@dly ednsideasit dem%le for an

| east 25% ..at | east A
R b8 30 Aore® B posdinld RSl iy Ebsure. such a
RAIBass 20/ My 1wt cohSdgdted’St%ny dlzelseRdllc #RYhe Hpliddtidneast 90%
of any of the at |east one, at |east two, at |east

[0083} Spacesmafesial 24 friay e foymegtofiasalid matsriabpr & matpsiaheansisting of

o LR SR Al AR AR gf LI
clet@ichienord dohifative nfaNGREs, s@h B30bit nbFNGEREd &) @olyENGRZ)te.| Another
a reduction of expression of at nost 50% at nost 45%

suifpblygapcrpopgrial copgde aés%losd&m%tlc ButRFicht REIR e 28ggayaglso be
cor@?{%f:te%%@hoﬁ{ I_ngecftné ér{gl 28t TIRSE. HO%nt@lor TBR! offlgfe ?tloop antenna
nost st 0

at rmst % or at nost
22 mqyr‘t&st‘ﬂlednmﬂeanehrstead of hedlel @eueﬁsl |In tlas oonherphir mawbteas a

spa{cfpli\élg‘rggﬁgsép :@,}r rl‘r}gltyé)gl egrag)éﬁ an (Eu ar aq,’nﬁrag@ggﬂixs n Lpﬁ)’ﬂcgtrlons
sucYs| a@%ﬁace%ﬁ@ ofH3F Hﬁn%@i’taﬁ@%ﬂpﬁké‘cﬁs %é&ﬁl§§ f 1@§‘re¥éftlvélél}%ht
receptors | FNAR FNAR2, or TNFa, or Ng,

Werme@npzrrsd fraBRIor onass F@Wa@tmﬁ@s%s of 0 3 to 30

0.3.to 10 .ng/ g 0.3 to.1 .
0 e s’ Saratgivg " g datPmrager Bt el dS Rt greine
freﬁ@en%? o B{eKEFIDltal 00 1 Ankaink 92 rékehv@s ilteldTHé(%fd}m (Rli) én@rg@ radiated
kg. The agent that binds to and nodul ates ty

by R Nlt@ﬁrogama(ege tgaget Y0 ﬁfaE/IG Ut herrexgmplg, ﬂ@qu%ﬁlgvél Wntted by the
1nt&%gjéaﬁcﬁlnllélebeaint ﬁﬁg&}g%r}?e o%? I&i s ﬁaﬁt\9 {aﬁt Iﬂcaﬁﬁ/rrgfas toa
C

rease rote
| evel s are downregul ated or rease Ievels of those
protei ns whose serum |l evels are upregulated to levels
closer to those of control subjects. Neutralization of
expression of proteins in serum such as adi ponectin,
al pha-fetoprotein, apolipoprotein CllIl, beta-2
m crogl obul in, cancer antigen 125, cancer antigen
19 9, eotaX|n FABP, factor VII, ferritin, |L-10,

A PN e~ A AR M AN I
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protein (C/ EBP) ganma; and any ot her auto-antigen
described in provisional application entitled

wO 2uv002amd | body mar kers of aut oi mmune di sease"PET/U82909/033671
May 3, 2007; and any other auto- anti gen described in
provi sional application enti tI ed "Auto-anti body
mar kers of autoi mmune di sease" filed Novenber 6, 2007

freqpascy éxampiee of paut A8 megmaredMid) te bk 3@&8@@% HaHgh This RF
ene-lggfo an%b% o&ﬁer co?ﬁmar%g%' RIS '?a ﬂ) llﬁ eﬁfb%i)ment 3D loop

e a reduction I eas
anﬂem&sn &%ecmtRH ﬁ&sgy A8 thdt inkezaghitod %1d aperhtesitbt con¥grt éfe energy to
| e | east . 00/ at | east % ast 25% a
poy % which e%m re%nonp%@stte ﬂiﬂéﬁ? e Yﬁﬁéé@?m@%r “Thus,

the?SrO}B&ﬁést orB¥pacRlisti&ast &91 éﬁbﬁh&%tofa%@oogtanieﬁﬁ‘asﬂ should be

| east 80% or at t 90% i n presence any
ma@tfhedhethauyst@lannmbmdmefs 1n¢drp¢1h®dagent that bi nds to and
at es rIFNaact|V|t 0gi C
(OGBEISH: SErct D i P atio v R Wy ShsBis b6 Tbodance of
3D|’168f5) BiiteDia 126M8) bOEorftudatel A takdhed ke thedtnpER$es oPIC fhip 260
0 ng/kg, 0.3 to 10 ng/kg, 0.3 to 3 ng/kg, 0.3to 1l
Gengfﬁllm siliconREID Iepohiges, hage ladO\S(DeSmgaH@g an aﬂ%g@@egﬁgﬁkgﬁac‘@o%
Thu? /t Qchl /kc% ajélén‘{eo %g%m Mloog ahpen 2 %F d&lgned 3 h‘?we an

i'nds tO an

eqdlmemrredlﬁmemﬁlaﬁletlual EAY opedsitd editzé ﬁd)SItZ\% RAQARSS leﬂveQér when
glenes that _are not included . in an interferon-inducible
3DGpeyhantenns s Pryughl ReloSPEPIMEY. iMorfil esiongneficstoatast (or
0 i
in RS O T s RPPRAATE ¥ SO L AR 0 the
impedynce aifB[ag@ptantchas 2D llsntﬁuﬂed @adting ol b&ﬁsf foppee tﬂandeﬂ.\l With
res%%o(t It(;gﬁjg(t%é %({t% eZ%r 1ny Hgml ar}: ﬁ-ljtﬁlélgh ate? a\ll}qu 3 §I§lloaog)dan9e%%g 22 1s
ch&REB WA 119D 1 @fch8@RIY SorddDBdvI RV O, sii@YasnRficlk Belraidegan
agent that binds to and nodul ates type | IFN or |FNa
[0085] iThE dymenSamp b€3Diloar ardennady?, bé.olcngthd ahr.fwididWarr, and height

b S A A B D AL B g 8B Bhotunc o

IC SBipr &t lIﬁ raadm&ﬂtat feBApORITTHAQE, Iv@méﬁ 14itHs 10REQAICAOTD V&S adfenna 22 at
per i pher al bl ood nononucl ear cells, total

|
w av@hm é@us Q@@pleé,, mpy A5t b ediestedd ehangpiheampedante of 3D loop
ant%r%hsii toGo%lttEfS matdh tl’?‘é(ltnﬁ)edar{&% 0?@111%526% mﬁst?ag%@nrﬁ% 9 Ythe

feddp&hCFmTes Hﬁam&mtweem easdr®a deKIfIDl tes 2(agrrepxeMnaddrtgdhe
in the (befaore_and after ag[ent adm ni stration)

Ve@&hlﬁiaé@e lingdn g e2.jang the lgeatiomed 1€ £ainci b1 18 spme paybRdiments, the
fee%é&iﬁ?PANchﬂaypISeoefdg %t% éu'ah e 16 %n?l XSis a{rgctﬁlocrgﬂﬂﬁ%gd to article

arison ‘may nunb
suﬂfaENélSn dudiibtasc D 2fais kecstlypcasecttd tmgr’ohmad sl fesdpint Ry was

be antity of .type | IEN or. | FNa. i nducible.PD
adJHétPEE}&“Sp‘?’%%@:HI Jagle %‘E%wl%? ihstrated Anbring paytioncd on
sidb QQ 108 Qfde 4¥ar h@iﬁﬁ%dhﬂl@'rﬁaﬁéﬂlﬂg o4 16RChtQha LD %0 that of IC chip 26
t herapeutic agent may be indicated if the nunber or

malydeatictrod taasy ‘teongi ofall tmptah@me@ﬂ; of up-regul at ed

(0GRERTIG A1 1 Cosrweit i T o RAT Q8 AT Sl Gt ERS T drlee

surfAt@ AP Sith16r BELEHce h@hBEls \tefet@ct FithimArmhReL M Sddetbed above, RF
bef ore adm nistration of the therapeutic agent. The

sighaniSeaxcies aiprreattrenahBl {noe antonma2rthusaearwdng alshaciioop
r e l,ea
thr?@édﬂ(%e u i H%gtgcgnsélﬁ 4? >214%61% él% éﬁn %l%u‘r?”et %%até}oug{l 3? loo]t) antenna
7, at |least 8, at |east 9, at | east 10. The | evel
of any given up-regulated type I IFN or IFNa inducible
PD mar ker may decrease by at |east 10% at |east 20%
at least 25% at |east 30% at |east 35% at | east
40% at |east 50% at | east 60% at |east 70% at
| east 80% at |east 90% or at | east 95% The nunber
of ~up- regul ated type I IFN or IFNa |ndu0| bl e PD

- o o o s - o, oy o,
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be obtained fromthe patient to nonitor progression or

regression of the disease or disorder over tine.
wOR®easr1pr ogr essi on may be nonitored over a tPEEUS2009/033671

period of at least 1 week, at |east 2 weeks, at |east

3 weeks, at |east 4 weeks, at |east 5 weeks, at |east

6 weeks, at |east 7 weeks, at |east 2 nnnths at | east

2235 ibgpiraied buthelagaus. Arigpswdacesd maaast asa gwnd langdf article

{
%K G IRON 1y, SR By Plepk 8Oy HEK et o 30
lodpemsinnd 02 yeabscreated 0 Usingttheclkétfiedlinmelchfit dandbepati that due to

Adit' a may be obtalnedfromthe pati ent at
art g*gw% %tt@? 559 of g ckirraat Iggp oRPIRymatply t%ﬁtaﬁﬁ%rge anide
ph?sléhll' afchof 3Dqgﬁp aﬂtM&QZa 5] ?thrcu&? N ERTL K s'uﬁﬁ@er Mol % enfiiiRee the

sanpl es nmay be obtained f he patient follow ng
arcaahifrihei sirmeat lioop whiicht dae calyee thet oveejuladratipmt er val s.  For

00T & P Romi i BACHOR Al 0 Fap BRIt Mydsgned £y
poRRAR thefondictiver@e ki flce bh QWi ¢HOthe RENMD aghMs RiktaéHeat AN example
of the agent, or at three weeks foll ow ng each

is léldiiﬁamdslﬁlrfatth@rde@ﬁl ltlﬁéGﬁg?e‘htdnd 8B. at one nonth follow ng
[0@?? F(I)% djnnA1 ﬁleaZsfc:: all Pcnpe te%tgxf% Vgn O? alg(ﬁﬁeraetxaﬁlmpe c%gﬁgur%tlon for an

RFADttgf SIBthlat/ﬁhbMdestlJBDllmIﬁatﬁﬁﬁimSQS RYG. bse\ ®HBItae 60 frctudes 3D
t he pat| ent foll ow agéan or each adm ni stration of t

loopgatanna by sepsecrgpigfid Sdi Knchin 26, Pekariasle suieeStniln a@neyael RFID

r
e RGOS D P RERFR Pl AT AL O G lbfuraon
of RATD eyt S0hditfersdirdnn éhad bERBEHR tagr20dils padienlar, Ches2Aseip of electrically

oqQr essij on entlfledlf t he number of type |
00’?‘1[%%}5? mptegial %@%‘1}%&0 dpes At PYEAR Somplgtchaaungd ?Paaelyfgate“al 4.
Inslte%HeID Qb F%dh%@luﬁ@é”@%u%tu‘%@s‘ AtA MR 418 &Do@ﬁ; sitd SHds QPR mgtrlp 60
he nunber of type I IFN or Na 1 nduci bl e PD

thantracml@éfr ® ar'aqle swtaedSe Ibyhiamaheasirtitle satfadeceisforray atdtast a portion
fl%ﬁelst 3, 5I east 4, at least 5, at |least 6, at |east
0 AP g né%{g]f‘ 8. at least 9, or at |east 10. Disease
[00B9P ik sﬁesmméﬁ@m@@uﬂe@@m)xlaha 8@Birhay! RV@lccBY caihec@t (@ Brticle
up-reqgul ate 10 | FN or | FNai nduci bl e PD mar ker
surifgre P8 abesclpgirienllyl coasectadimartigle purfase S80dg amthqr@agmpl%%uctures

5 1%&5#1 %?? qlaglg%é?: 1n§]%%%tl§12c§)£ egégs to %&t%lee %frfalcggg% g}én%gftgd to article

surf@e S8 V@Oectermainetie asiplidpYrhidis saseups3gAesdison Iﬁ@y“di&ctly”
identified if |evel of any given down-requl ated typ
contpgg agficle ppggace A8 i thsi farmpd cramRrisy ¢ de ugjipegdh ?Sé‘éﬁ‘sfmd

oy S0 BB B PR 4, v

gaataybieddte gapYycamaly cas ex&ﬁ;%, camplieas ho®08ndustivatdHesias that

5% The.n [;rbe[, of up ul a |.FN or
ormw%}éfl Fricab LR PREYSH gy uﬁ@ﬁ%‘f/gaiﬁg anGyLele SH’éfﬁfc%ga dgowever, in
boﬂhec%%s Qt let a @ﬁ%h 0¥8D615015 %@ﬁna%2 1§tf011rr%%%{y aﬁlcl@tsutlfe%%%% when
| east , | east , | east | east ,
RHHéa@ 508 enaltglzleézlvsftaniﬁj signal| Mmc smlﬁcatly,leé@mca%urrmt

cogeiiRby13 Mo a3 2nuiinn s EBe i haRtia (R (G G

Suﬂf@\é@g%m@@loﬁdd@@ﬁt 1, at least 2, at least 3, at
| east 4, at least 5, at |least 6, at least 7, at |east

[0490] s shews in BIG. 3A, PBagnip G@mazcomprisg twossepanata Ay srippglectrically
co%%ﬁqﬁt ch 26 aﬁPhg‘?%;lggge intdr s%tof !:l(?l : Eh%?iévg?g%ar?te 2D stré?s may
up-regulated type | I FN or %*blndu0|ble PD narker may
i ndi cate di sease progression. Alternatively, or
i nconmbi nati on, any conbi nati on of decreased nunber and
decreased | evel of downregulated type | IFN or |FNa
i nduci bl e PD narker nmay indicate di sease progression.
Di sease regression nmay also be identified in a patient
haV|ng a dlsease or dlsorder ~not. treated by an agent .
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profile conprises up-regul ated expression or activity
of at least one of the m RNAs detected by the
waeleieanesis i dentified in Tables 2 or 4. 4. ThePem®UR®A9/033671
of enmbodi ment 3 wherein the differentially regul ated
m RNA mar ker profile conprises up-regul ated expression

or act|V|t% of at‘jeast two of the m RNAs detected by
be epléectiuelzaelormad farsnt2iX sidp 6P nintaisi diselopuesy Iy othsr emiadiments, 2D

st OB RYvE MERReTEO [ BBBHE, £sh M BRERIck b Romdycive
rnaeermt eEKl. A ibustaadsi 2D $tyip 60 aatcfi@ag thrée mdoétntd@rmﬁl‘ﬁ% 64, and
ected b e ectors..identified in
A st ﬁy% apd S ﬁ%ﬁaﬁ%%f&@%é%@ thres A 8518 ooy ot
refgﬂr&f fol 8 ”Wl@épli\iAr SAW 1. « %IBM{pHﬁerCoﬁﬂﬁ’édvle?omons 62, 64, and
conpri ses up-regul ated expression or activit f
66 laegmisitioand of wtdperronindNAsced etatariad d4 while heavdet the bottem portion of
i dent or .4, he . met hod of . .
Spaéﬁ‘o@a eﬁ%ﬁf“ %‘P\%%ft&aﬁ“%% RIrfice %@r ﬁhﬁ‘ﬂsaﬁnﬁ‘%}lef &gnflugtiyg portions 62,
648N JHBE1K @ﬁrfé&@%'deﬁn@@@?«f ce 9103 iHRrbstastid | B Rt daNpe&S infilerial 24
or activity of at |east fteen of the m RNAs detected

an%WQdNétlYiteEQ?@Q@rQé gnderdtdath defirieplanesitlesd age sybstantialy pependicular
to %ﬁ%ﬂﬁ&g pcl())rstlo n‘?ggelt Onebofgatrthmer e# t5§e i go e@r%{)oc{) m%nt(-s)]c arhgl%

surtfigod -581 ity 3l 14131213@3Eurv911ne'5h§0ﬂﬂi6h hﬁd’vlﬁéh &b oshdietive ortions 64
wherein the dlfferentlally regul ated m RNA mar ker

anghpmay @t hpbseatdally oli)ﬁ‘ipf?“élg%’llaé Hhcenpreatslggudace 58. As

r Rl SraflegBin) RSk PGS d% FhIOER ARSI B e

dumknﬁmmmﬁnmemRMQSWMEmethmﬁb@ﬁﬂpﬁmembammalIy regul at ed

rofile conprijses domn ulat
W@%W@é%‘i% SV O G0 D ABiSEYA F4 16%@ apl pigh that
su&%nﬁﬁﬁ% gxnckeéixd gﬂ%%ﬁ?&fg ﬁl{sﬁ%dﬁlt@lﬁ&wefﬁogt?oeﬂl (%D Tffﬁ%lt 8SnddicRle ﬁortlon 60
llexiltlfa‘ ﬁnselnltan@ﬁf’bfy trethalcatreple mllRNAtedan kK& Zpﬁosft plaae 55A lies in the x-y

.ise W0 o ed ex ti of
plapgaRiings S S S TET IR BEPRES2aREp % & Rhkthantiofgrnthar
subse@fhily bRded B thiaklcSSoBvdbs 51A19?—5 1Bhsvings S1oda@f 51B lie in a second

enmbodi nent 11 wherein the differentially regul ated

plaﬁf: RATA that ikebsioniiy I@T@kﬂlrfﬂ fisseplagoaA r Myue éme@d“lcally, second plane

555)21 soqfe Q%ta%{ﬁﬁ@? (Flet 58 t neat 1&3? %{? gﬁpe 19(%11 é{ﬂ %ally

coupled thﬁngE hadndf1B mct(ﬂ)lnﬂﬁd’tive bartwmedeednd 64h&spect1vely
dlfferentlally regul ated m RNA nmarker profile

[0(};9 hiEi sdgnal él%ﬁ%ﬁl%@&}ua%dh@kgl@ é@squéﬁveovorae@% @déﬁ} s 6grand
artic %gsﬁﬁrfa% f.é% ﬁ{f%c@r‘peb pg@7ogr|\l!ﬁ%t | tn?&'ﬂﬁlqi lﬁénﬁ{f% ?g ﬁﬁltsﬁ’étéd third

plaﬁﬁ‘ﬁﬁﬁlmwmchghv\hmmt fodphte Aalfieslieastt substentcifl Ly tpae | lad @I‘ﬂkst plsne 55A

anfﬂ&cﬂa p@fibﬁﬁﬁoﬁ? ?éﬁae é’%&h@?&%‘ ﬂ’élgaoﬁ %@%ﬁﬁwm F;substantlaﬂy

pe@%ﬁdihﬁﬁlet‘é AN A ST REG piend $5H. NBIrne %ﬁl@ Efbodiment
own-regul at ed expression or activity of at |east one

illusfrateien HICR&AS thdest ened (bljes ihéhalezgdaner which enpdrpénslgcuilar to the
Tables 3 or 5. 16. The nethod of enbodi nent 15 wherein
"Yown- regul ated expression or activity is of at
[0098a$4 theWRambletiNgstiitddNAFId e, RFIBAad 50 1sh@nflgleg b@dhSthat when
identified In Tables 3 or 5.17. e met hod of
plagedbon prtig et Sulf@CWﬁa itleg First planeidth andspgpad planeX PP axsiupsagially

par%ﬂgll té {’t}/cl %urrga c keﬁ Iagﬁne? %Fltétgggﬁ% ! t?%ﬁn%%}%lggd &Xne 55C

nmet hod of enbodlnent 17 mher%fn t he down-regul at ed
expression or activity is of at |east ten of the

m RNAs detected by the detectors identified in Tables
3 or 5. 19. The nethod of enbodi nent 18 wherein the
down-regul at ed expression or activity is of at | east
fifteen of the m RNAs detected by the detectors
|dent|f|ed in Tables 3 or 5. 20 The met hod of

aAr— ' o, oy o o a1 L Sy e
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patient in need thereof, conprising: adm nistering an
agent that binds to and nodul ates type I I FN or |IFNa
W@eanaoa7yd t o t he patient; wherein the agent neRCT/HE10%633671
the differentially regulated m RNA marker profile of
the patient. 41. The method of enbodinment 40 further
rising detecting neutralization of the

is Sdllbftﬁ%ttaéhtﬂeﬁteanNP% i aitielg sHifres S REevep s sqndugtivenestions may
be gﬁ%r#tg&] b tﬂgr tio;gﬁl%n c%qg%}c&ﬁlrr%m8%5a§t& Hef‘t@es%ﬂﬁ?&bﬁne Hﬁt 18 not

&rent al ate
sulsaamnilg p&allk}fi =) egmle&tuefzicei&toe\shuch) me(RFm:tag\ts ityacbéd, dut still forms
an lF‘e %}Wl ¥ aLicly ﬁur-?% rglé R'}'A?l %daﬁ%n%gf ﬁrglg’t e?otn%{ltsed in any

coﬁ%‘?&’ddﬁ%ﬂ&h firat ﬁ‘é §5@ 1§1tb$ sﬁ%s‘tafn@iﬁﬁ?i;é@ 1o LRAW @i e 58. It may

marker profile conprises up-regulated expression
gempralgeld dﬂstryblefhoatevble asorignpd Ddbon htﬁelmaRWWChi dtae ptaed S is
the d tecto

B EBttaAr IS ks oF Rethed B sobfeiiirgn fiy achicve

ﬂmng@gha&ﬁqaﬁgﬁNA narker profile conprises up-regul ated
ression or activi of at least five of the m RNAs

[0(1%? é\@tSb@wnyn FKe 3det3 fiec pareion pF hewk lengtiidph erd B substantially
par&ﬁel tQ aﬁlcle a%e gg %Fb? tﬁ%&%b’}@ et[ta?tl tn rr%l 1 WInes 51A and 51B have

ferent al y reg

lenG RN ph, 288 Lf; Iree@thaélgz dLeigatiﬂspgt i 19k, ra@_t ifonl dxyimple, 8t
l east ten of the m RNAs detected by the detectors

apprggiately.dbd inghasadelsingh.ofn the cxamplygngtay h@dartsifLsz are of
su‘t?sf%ﬁlg\ﬂﬂgﬁ al f&% ETFbljﬂelI Qo dHid &S %t\x}e%% Yenggtg taﬁ&l Lp,, may be

rofl e conprises up-regu expressidn
difterera ddrigtist )Cotnﬁu(atvelptaa&tns forfandén acd s%b@nﬂmll?%altﬂatoe@tch dther

t he detector |de tifi n T s 2 or e
an‘%t“i’?&dle%t SRR e o wﬁ% e IHhei ef‘F@Qé‘PeI%é’OB;uCUVe
poﬁﬁﬁs Bl NAB6 by S8t @é%tﬁ)gtaﬁﬁalkﬂ?arﬂ% ?(96&" another. Conductive portions

hsa- m R- 34b- 4%73037 48. The net hod of enbodi nent 40
62 yifered H6 tibwdigh f5éAemtiSaBlhave egl[ﬁd)rat wdlthWRINA nmasked along the y-
profile go rise uIat ess i on_.or
xSRIy T PeE SBadeDise o Bhdh RS ey &1 Plngugijvs Raions
62 d@t akd 66 oriviegy 3 TA adi 51B e Iv Jviaks 51A 484 5B extBd b&gbnd

enbodi nent 48 wherein t |fferent|ally r egul at ed

SPWIRNAteﬁaWe@n oithst pide at@@ﬁﬁhq >s—é§1s dyﬁﬁmegm diresgly or

t
e GHRRETRIRN BRI MF Pl Ak Rphel . Ml B TRG 514
and81B Tbeasehiacichoirts &ﬂib@(dipi@ﬂb s‘éﬁ) oo@ragiidlc blr€ace 58. When 2D strip
dlfferentlall regul ated m RNA marker profile

60 apgrpitickeyrig ar@@tﬂcgpe@g%asalé‘s &Qupedgp eaelt PHhFt Gachrwigg S1A and

5 lﬂ?ggﬁfh %é s‘?cie (Srfrégqaﬂlﬁglﬁﬁtedr%'pggto?% eth%re ﬁhtdééﬁg P&ﬁg Formed by the

unéartyact pmnt)nﬁff antiae eunfact [38. (Wlhgsaﬁ Photndib 1§ nragdpalsated duch that the

m RNA narker profile conprise ulated
Ca@fﬁ?re@@r%mateg 4 ehory pirgpItAr sygh ﬁ]@ Lo AMgHhet Epsdrpgeduning
eleﬁf‘ehf—‘ CA@&’@S@MbéJ‘ﬁ)od@Wtﬁtr%p%cﬂ tg@ﬁ'@' g, 'cSﬁJdchVer iBs 62,94 and 66

he net hod of enbodi nent wherein the
an(ﬂplf ngeﬁﬂAailnﬂ)SlBegaM latvectamlrfg\t&\ldtlméznérlertgthﬁfl | e

08B FEF oL TR PR By Pl e el B gt
artictteqiirfaté 6¢l rhegr Tl REedDagéd n 3 desiha di(ﬁidl@ﬂceo\falue For example,

enbodi nent wherein the at | east one of the m RNAs
Eqpafionetl eard edpelyv tia bg asedttogalaylage thic Rize pf 431 5164 51Bqecessary to

acltrli_g\geu a%rﬁ%ﬁ JﬁR&HBBQ ga?t%p r"ﬁ% i&%‘fiﬁg? c Ugn gﬂ‘t{nge ﬁﬁﬂlttaﬂl

down-r egul at ed expressi on or act|V|ty of at |east one
of the m RNAs detected by the detectors identified in
Tables 3 or 5. 55. The net hod of enbodi nent 54 wherein
t he down-regul ated expression or activity is of at

| east two of the m RNAs detected by the detectors
identified in Tables 3 or 5. 56. The nethod of
enbodlnent 55 mhereln t he down- regulated expressi on or

- Y o, oy r - o a1 Sy e I T Y |
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75. The nethod of enbodi ment 40 wherein the patient
further conprises up-regul ated expression or activity
w@Rooatiod7east | FNa subtypes 1, 2, 8, and 14. 76PCTK82009/033671
nmet hod of enbodinent 4 1 wherein the differentially
regul ated m RNA marker profile is detected in whole
bl ood of the patient. 77. The nethod of enbodinent 4 1
Equpferel Hongwithiaraiicdnt thlimpedasge that suificrauaforaechisying a short
f I h
mr%? ]L_'IgLuedtlﬁrz t1 %g% o%%g n%ﬂg{i'#ztﬁa C%.B%)él%%g$\é££e & Gth %lec&lgted value for
thediapi@tagcd veiid ¢ cae gieh dk ecbutiRAqoBtidee? with ml’liel vadud for the dielectric
st rong, or,. noder.at 79. A net hod ,of
consg ABiL Aigtaaficil it fistafies (e Rty oo Qe @wﬁ%ﬁr% Fhangtsugface 58.
E Qﬁfdnqléanctﬁé'%é SIAGE fopﬁlteaa'réy \Qﬁicﬁ‘ chd Besttlseg 't(t H@sﬁ h@tz@éf wings
regu at ed NA marker profile in a first e from
514 apdtiBntl 58@. aanperameg tieduafcy et bali foeertanide, \Moepmltantdm“

firs Iated m ker
aPI&TBﬁISHt%%gB bcorl;&éidsa(t;@aor P oL b5 B’Fatgatq Wet J‘ea?t short
cirbgast one of the m RNAs detected by the detectors

identified in Tables 2 or 4. 81. The nethod of

enbodi ment 80 wherein the first differentially

regul ated m RNA marker profile conprlees up-regul at ed

expressi on or act iBjuadol (a2t I/past Ztwe—of the m RNAs

detected by the detectors identifiedi®h Tables 2 or 4.

82. The nmethod of enbodinment 8 1 wherein the first

differentially regghéheg;nl@N@Uﬁy@eéfbrofile

conprlses up- regulated expreSS|on or Bctivity of at

east five of the m RNAs detec by .t he,.detectors

In thaé’ﬂtl?tfqné GoPYE> Fdbf é%aC@HB?’ oyts 4 gequ ifEdigs ngf second, Cis a

caﬁa@pé’&‘e &N arBgeNbes &Jpﬁcﬁtb@ pl‘a'ter stisdididigice %Eiv@eh)éapamtlve é)lates
regul ated m RNA marker profile conprises up-regulate

angg praedisicomicopngtantiofaggpof at | east ten of the ni RNAs

065! B IORof ShRBUAIS a4 FbhomsPuiclo FRDHy & Fhatis. when

enéigfzé@f)? Bh R& dighal, @@utrad @Rt EINANBIsKkEflows Hrdilgh 3D loop antenna
nprises @g regul ated expression or activity of at

524 Qe&s?DfS'Fer #dof parfien af RNRls sHEpeecTieptgent Wing el & @¢pdp B
HebfeEDa b UGS Ras B a0, BFbY 9P o angpe, o et

is indudddtieattiett duyfatd88.dedraxtumple sdichd dirfddds ﬁﬁgaﬁﬂﬁﬁy aBtGas a ground
The nethod of enbodi ment 79 wherein the fir
plage fliad PUHPIS A IPages oA areat i FATIREOk s wld?rq cacribed in more detail
wi q cLeOF 1@03@ the QHﬁ@ﬁtqg%f RS 3 %%cfysuﬁg&é ¥4 fXui® in@tmirrored
ast one of t’he m RNAs det ect ed the detectors
cun'rde rhhdnceg the fidldbhdisted by3bloos Enteﬂ'lltasﬂ‘re]mhbid vady, 3D loop antenna

enbodi ne 86 wherein the first.differenti al
52 ppgaicaed lwwpﬁ%watﬁhmﬁ thg Stzs%ﬁﬁslagp aritena 52. In other

work@Mrc BEPHi RHEOT BX PEBRRIGATHPs iARGEAY tHer@by BlerdaSifig thd ARd range
of the m RNAs det ected by the detectors |dent|f|ed in
of JRdoesagenma 58. 88. The net hod of enbodi nent 87 wher ei n

first differ I r egul.at ed NA na
[0&3?2 1, & art1c lgué g {h\;ﬂ\{/rﬁ ’e L#h ’exgl be delected to tune 3D

100@%@11![1& $2 otn @ddlth(ﬁﬁﬂte [Ehte a@éi wﬁd.'tﬁ oﬂbcﬁi‘d&aud@p&ﬁb@%mm) 64, and
the detectors identified in Tables 3 or 5. 89. The

66 gad HieRsofl Acidod Bridnt. 288 Lwhbmay e selecteqd fostunc 3D loop antenna 52,
Spgdeﬁr Eﬁﬁe@ﬁi 58 2l NFﬁfgig:S%trﬁ%' 5@ t@%ﬁ@ﬁgﬁj’ac&r Iﬁ%t&llaﬁ 24 usPd for RFID

I'ses” down- expressi on or ac
tagl Zi)asétdduemwiz feéd;)omt IRMQc{Sm@lﬁbe atjestctyo adheevdehesahw 1®ad range but
identified in Tables or 5. ﬁg The net hod of
enbodi ment 89 wherein the fiTst differentially
regul ated m RNA marker profile conprises
down-regul ated expression or activity of at |east
fifteen of the m RNAs detected by the detectors
identified in Tables 3 or 5. 9 1. The net hod of
enbodi nent 86 wherein the at | east one of the m RNAs
|s detected by t he detector hsa an- 1-4373 161. 92.

o Y T ~ o~
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obtaining a second m RNA profile in a second sanple
fromthe patient; and conparing the first and the
waewonek7m RNA profiles, wherein a variance in P¢BEUSI00%033671
and the second m RNA profiles indicates a | evel of
efficacy of the therapeutic agent. 106. The net hod of
_enbodi nent 105 wherein the first niRNA]BrofiIe o ) )
wihgrgsepasd dengsh boun anday thigkess Hiagnolghe RELDJag 30. oFhigis described in
the m RNAs detected by the detectors
ﬁn?%gﬁgaﬁﬁ Q{n Tables 2 or 4. 107. The nethod of
[0098D Bdfilreay SAHGy bhenaihnd thatiticrsatfacd TNA qanafrct eimilar to RFID tag
rises regul ated expression or _activity o
20y 358 g dhfo v auch %few@e%%tee@et%vwh@ﬁ@e derceet %\agl may be
attééﬂ@ﬁ‘ td fhic ?&Vérgaom (ﬁsRlzIU)tra%%O 114‘91%’61‘ t[)hs%cﬁ%tnht@@uﬁflce 58. In some
nbodi nment wherein the first NA profil
embodnprelntseﬁlewﬁh@gw maseeppéncp te spalccmfnmn@l(,% amdtvymgsf 5k and 51B. In

Otlteﬂ Sﬂi’?‘;lpl\égtss %o‘ﬁeé’ﬁf é%e %Sﬁf‘wﬁmaﬂ?ﬁ ap eéittgrgt’%% %g‘%er{afs 4 only. As
pr&TRRET A Ofhc WhRIsBlciniy e Edndftivel tRNGo Bk RIinddd Bfrédt @lectrical

conpri ses up-regul ated expression or activity of at
connsgien baweedt 2 tselnﬁ%ndsard@t: é@ltffé?@ 58y Tihkedkstwsonar also be non-

con(ﬁ;%{}\ée {heFe%y fgeg'ltl o a%g’é[i)acn{% C%%l 1n§t beIw%i{f?;l% J%iq%eand article surface

58 Cﬁmaﬁeﬁy,mﬁﬂuir@t@ﬁn@ﬂ@f ot ARciRhiAC ie¥nd Mapbe @ded to attach
| east _fifteen of the m RNAs detected by the_detectors
REIRd3s 94 foegyrlpse Taphesxamplp mpunting member ivgicrstped pelow.

OBSPRTER 5 el S18 k P fins

whidhetheretiho desmfe te Itrhmehsaﬁmtreéd)ﬁnng(blnmttédt@aﬁe trswhich RNApply the
rISES n or activit

RFEIF’?%& !’I}e@go dhecgdle O%gf?ﬁ?fﬁlf@%tg at}j:eq?é L Eoch ugtyyg or noncondtctive.
F01d§15§§ Eﬁflﬁaﬂt&%nft '15 dle%gfaﬂ)l@ td. ﬁﬁ)'rt%ﬁ tl?e lgﬁgtﬁ ané— fducd hl% vﬁﬁ{hmFID

nmbodi ment wherein the first  m RNA profil
gc%hprqrwso elmmmcgmeaat egttagxprassatida ooto etberiwise l\yrnmftheaetmount of
art Eeesm‘r fa ]te%l\%&g C?]IlSTlg]é) 2 ec&]%gleg¥xhtg1%ﬁgd glgeo&mensmns of a

RHD‘Q@giinrfﬁiatmahhsr m,eﬂemﬂe RIPED tdor fof UMERINPLiPAtRInk b shlftmg the

conpri ses downregul at ed expression or activity of
respeaise td i highet frequenen. RRsdegetieg oban RYID e igghosay I@rFéGS 4A, 4B,

5Al %@J‘%ﬂf ' %‘?hé slfl-vﬁélrggz \ﬁlﬂ?ﬁ fér]gnelelt? FIEWH‘% QB 64, 6B, 7A,
an® QBpépdpEﬁﬁledtQVmﬁwih&ﬂc&t@d € RESD itAR 1drmAachd nétungd 6f adfusting the
| east _ten of the m RNAs detected by the detectors
fecdpint Favretyhich isramgpaigedsbegyean the feltenfrfémrt@tqh&dartsifa center 34 of the
ant%ffpao Ilggi;fs é%q}\ﬁ%lggg g%ﬂg (Jéf;?hpé; %Iégjl E) gb ?E'ﬁ%gi{e?{/?i@ dtr?ctlon (along
thel lelaagh of tHetRID tof). t TherafolRNAD lolgt atdrmd nimy ltdseoderteelcand/m made
identified in.Tables. 3 or 5. 117. The netho
thipngy Setilcapaintpisng,g elalivaly; [Ree trad rangs, ©-8ngregier ﬂw& appiRNgHgately 10
feck %apgﬁdx%ﬁt%gl pbﬁe{epﬁ @eﬁcﬁﬁt@tﬁﬁg tﬁ@ﬁeﬁ@&t IﬂAﬁég?ﬁ}g- &l atfhlﬂB illustrate
met hod “of enbodi ment wherein the first m
ﬂmﬂmwbnhéuﬁuﬁﬁhéﬁqbdmpwﬂheﬁndmmheﬁﬁgu$ated expreSS|on or

08} iaials Sra@imeRate RED b o Yo SR GG Rl h e
tha@ifa RIAREEN RN gIhLSF thE Bp&hitnd e AN - 884 hﬁibl%i‘atmg frequency of

ex ression or activity is of at least two of
detxapméd REYDtaes oot lkave grlengtly eqital £9 @rde$sﬁhqrampé@nmately

1 C§1 \91[1115_’ mldﬁ"(t)a%ngh % é( p? Eés)ag, rgﬁ eg Epe%g\%/%na{ttar}ﬁe% t ecroﬁtitpct&h Surface.

five of the m RNAs detected By the detectors

identified in Tables 3 or 5. 121. The net hod of

enbodi nent 120 wherein the down-regul ated expression

or activity is of at least ten of the m RNAs detected

by the detectors identified in Tables 3 or 5. 122. The

nmet hod of enbodi nent 121 wherein the down-regul at ed

expressi on or act|V|ty is of at Ieast flfteen of the

8 pean LA I T 1 I T I T L L o
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days, at least 5 days, at |east one week, at |east 2
weeks, at |east three weeks, at |east one nonth or at

wo eettox7sd nont hs fol | owi ng obtai ning the thirBCEHEIPIL033671
139. The net hod of enbodi nent 134 wherein the fifth
sanple is obtained at |east 2 days, at |east 5 days,
at | east one week, at |east 2 weeks, at |east three

[0MEREG. 3B 15 eergis-sspdonsh Mich frRED taa 2840 equiuiasion mgth article
sulff%bl S%WSE}&I%?G&'%LQQ \%ﬁh@grs eréfetn@e §‘1ﬁﬁmr ?eatu]rd' AST&§ch@Jdlja%gve
of enbo

ment erein varrance 1s a decrease in
cotivicties partioad 621I6RNGS hrelveinduaivetahtécl atrfaemSS fednat chosed loop. RF
he |thy. levels. 141. The nethod of nt 105
GG PuFrab thraughrondstyg partias g'ﬁb OB rieprspents Hithe solid

arrb@‘s’ ehsQf sﬁrha%e @@tn'la?ncfct 2 %&)‘ilﬂ%faﬁe MJIQ YurkR¥ 8K S rehdidrably

he net hod of enbo erein the increase in
largf; fUgnge magsl thmrﬁmepremta&wa ritccmblesogd of 3Bilsemswenna 22 can be

oreBl O Ren s GRaRIah it DR HEb T ST TEr e gp. the area of
theduliiNAY 1l06¥ a?pﬂfmﬁl@t%l}ﬂﬁhéeeﬁtl bﬁgﬂfééﬂhﬁﬁcﬂ BEASTHD 100p antenna

treat men t he patient A net hod of treating a
22 mosartivWarp e astigle swigseiS§icay enbeaas Hicsrerafibe ereagmep which can

enzl?éﬂgl %ﬁﬂﬁ%@%ﬁd nodul ates type | I FN or | FNa
In'the patient conprises a type | IFN

[0102] FEDB-- 4A10hLB; lsbJ SBPOA NGB KRY, 284 JBess gﬁ@hpd@ﬁd)ﬂs&aﬁlﬁgjthe tunable
wher ei n t he agent neutral j zes the type
natupnef anRiIE) 188 & psordspkeVith sy ia¥tion. %geRF Flé tac& 20( PfRFID tag 50.

T et 06 TES P TRI d8 1m

impedah&dNas seeabyi the IaCPdB anfianétém exmgassiyoMaiespedifcadly, FHES. 4A-

pati ent 146, The 4 wherein th
7 Btwéﬂqterﬁ@mh% fenginpy. %ﬂmh& a@%%q%ﬁlﬂ& 8% théj%%@%?l}?ﬁ of the RFID
tagp naf bﬂo@1d%%?(¥é&ﬂe§&§ ORI ggfﬂg %h@{?h@%g% €ﬁﬁb1@iﬁ% Qrdeﬁ‘Petd' aéuatnxe
of genes , E, 1FIr27, OAS , | FI 44

betnSEL BerforaMRg; aighsits (iRSARAormarab o) A4 deggdtfbed Theventhc ﬁmgth
h .
witb R RRGET o 9B ArRe P B BusT Gioys oo Rtive prspipysdneiuding

cotRrchi @ik S0 AaEra BS kR hde 186tthyiddywiikthsdBNQSEn lbé\w&é%sted to tune
SIGLEC, DNAPTP6, |FIT2, ETV/, RTP4, SERPING, HERCS5

theylpgp antanga, ofElmsRF ID tagagihe gomss shawas FIGS, #8;7B pies: generated

umﬁ féégut%s F\J/ﬁlf' FST}ZE V%\Jéafvgfsgu@ﬁ ggrit\i\//gtlee,z%fa lélﬂlg grroﬁléomputer

Sirhiidaor méfdh@bbig§ ondmmky“: Hiks M@Sﬁdhﬁﬁbtt@r ofile conpri ses
up-regul at ed _expressi on or activit genes EPSTI |

lﬂliﬂéhé%parrlwlgrz FI@F‘WHlluSFrPiF&ﬂ{amﬂlFFf§15¥an? irves FAT2A, gyl 74A for
on BEEE it [ Py of St RE e e o iy
respbeivelyn (tlimest'wib 712B1 4 BB inANe- #BducTdattendumensKer the RFID tag
i BSPRERR s B b heEO BT B b BB 875 et
In {hFé é‘)ém'%é: |t1{’e4ﬁkFIIj fal @maﬁ'l i tﬁhed ﬂoFl I;Bgtwcullé R@dan'e@‘%@demgned to
Opsa@\ﬁﬂ:l a frambnwsDﬁ_%lSMH@ by?heflmLJmnd ’cher@mmtwsm g.14%ddth

et or | | e PD nma
Wbl iR oo LR AR RrdaTEa L bSG. 44 and
4BOISpa&iFicMiyt Wvidh WERES aBAYDALS, minl-h&ight Il 34s abduk FanmQhd |
| FI 27, S3, IFI 441, HERCS, | FI Tl , EPSTII, | SGL5,
feedpint Riair,is @it 0 napyél-¢.., tha dC viip. is aligncdTrigh thetchedr 34 of the 3D loop
enbodi ment 144 wherein the type I IFN or
| FNa- i nduci bl e PD mar ker expfgession profile conprises

up-regul at ed expression or ivity of genes |FIG6,
RSAD2, | Fl44, 1Fl44L, 1FI 27, MXI, IFITl, |ISGL5 LAMP3,
OAS3, QASI, EPSTII, IFIT3, OASZ, SI GLECl, and USP

18. 152. The net hod of enbodi nent 144 wherein the type
I IFN or | FNa-inducible PD marker expression profile

conprises up-regul ated expression or activity of genes
IFI6 RSAD2 IFI44 IFI44L and IFI27 153 The nethod

Y T A A A o o g
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froma patient. 170. The nethod of enbodi ment 169

wherein the first | FNa-inducible PD marker expression
wee@bildE14s a strong profile and the patient pPCHOSNNE033671

is myositis disease progression. 171. The net hod of

enbodi nent 170 wherein the first |FNa-inducible PD

mar ker expression profile conprises overexpression or

antgpRa)y iThy cepveythoad) iIppEEE| 4A apkdl sugggspthat tespnence shftyigher in

F 5, LAMP3, LY6E, MXl, QASI,
frehﬁ&@g? a%@%‘%“&'gﬁ%? Shﬁl?%%d SIGLEC, and USPl 8. 172. The
[0T0d] ROGS.ofA emdb il iaregrhphlsGRRmatnetraing dxhmpfe edttance and reactance
| FNa- i nduci bl.e PD marker expression profile is a weak :
CurypS it @r%ﬁﬁteflﬁeethﬁ éﬁqg K&M}ﬁ ‘bfgqﬁ‘g@?@ g _IWQFCE‘PEG WF@E@‘S‘@VWUO&
Cub"988ASINA @OB:,L ¢34 _aﬂi‘ gzﬁFM)@ §4I§’,‘; anlﬁrlzg%%déﬂmtli %ri@ ges‘é%{ﬂcg Ghd

conprising: obtaining a secon Na- i nduc
reagnkecuressp respsitivalypfoofan IRFIDagwith @onidthsWiapt equfat tmabiobel2.5

ati enf; wherei i ncrease. i.h _nu r.or  level, of

e 5025 RGPt ARe PRAGE B8 Pviikr A8t SR e hedehs o and
focdBbidt FME adr®@aBdu® 100 hidd, SeXRY, 8860 afin Pegfebli®IPr PBRO SR urves shown
' ositis disease progression;, orwherein a decrease in
n E{Gﬁaéﬁ ovd JResugigeyfthat wpercasinglie ayidthriishg REUR tagliecrpases the slope,
. Kk in th drelagtive to.t fdrst. expr e}
LepRbP TS oyl 38E W S Bu@ ot IRyl bl Bpus 5 Bhiftance
of fiet3mbop fantddid foati fragntOeip irBpdiaseastuddr ogr essi on of a

patient receiving treatpent wth a therapeutic agent

[0105hBFG 3 6y anb b8 afasraRselemansiratingigrampleesipiprecpnd rpackce

cu&g?{hﬁ?‘@r%ﬁt@ﬁ% fnle %eilg'ﬂt ﬁAfT! &5 Wag i LBk daEe Rth R vention.
admnistering a the apeu¥|c agent; Obtaining a secon

CuhFehl@0 Anaid G0BI, 82 RBndr@2 R eandeXipy asksddhapredistireciand acactance curves,

secon anpl romthe patient; and c arin he
re%ﬁi@@%ﬁﬁ?r@ Ibée%watmuaﬁ%aght Hhiie F%‘Iag (At €BR. 2bout 4 mm, and
ab&irt Wrﬁl%,sfe@ﬁeo%@lfy! heis ’ras‘ﬁ'ﬁ%"f%ierboﬂlg\ﬁ@ér Infiefing thdWiRinfF1GSE 6A and
and the second’| FNa-i1 nduci bl e PD mar ker expression
6Bpuggdstsabati dedicesing thedag tnekinessfshefisfthe sasynapice phehe RFID tag higher
. &gera eutic agent. 175. The nethod of enbodi nent 174
N YAEIBYN the first type | IFN or | FNa-inducible PD
[0108) FEGS EXDERS BB Aft dhpHs! dethdBSiaRNgSREMPR-rE G @t reactance

expression or activity of genes profile conprises,
cuygethekprrameticsre e feadppipt Fynoif agdHdb tEpamaqcordamrosith the

in\JLegtk}%gz InlLF@Eg}AMr’lieA'sgg&A!, %%f’ di&gg?A%@SlA%?%%sistance curves
forSn@®IHO tag andh J4SRIpodat FLEP cqubheo aiuh® ehrof abeuiinfg about 24 mm,
wherein the variance is a decrease in up-re

. | at ed
abut 3p &8 YK BPUREY MY, F$PPEEslys T8t Iﬁh@g@ﬁ@.l%ﬁl?’gloe%ﬁaéo“&
t . . .
o ot ARG AR oy 2 ol IER g IREAREHE o BRI o
5 nmat dhedt O menbddutriESnnm] doun & men fandheb oty mpe udspectargbntThe

[ i ol ogj.c.agent that bjnds.to _and nodul a | F
tengh Eyim § s 37 rnsishs Bl OBiPR T et 207 | e ot -
mrR] RdBb& PARD teshSctRRIYANMHRPhs skEDn il PRSI S suggest that

embodi nent 179 wherei'n the anti body is MEDI - 545. 1§%.
incTéweingeh toddpfintdiyo of theRFID79e dba@eastnthcHestansonbogtyof the RFID
; binds to at |east one | FNa subtype but is not
IBNVEDIIB45Y182. The nethod of enbodi ment 174 wherein the
[01f07) s pré&NBusiyngisetibdde itithayRy deBiralflX R &hed FpliRatnk k& décFease the

obtained prior to adm nistration of the therapeutic

lengelint and deighl ameaflio RIGP tegrboaidaiieracaaamepie aiterhpeat to
i i i bl TR ressj file i
relgi(elt rhN B REUF sl B BLERCA SPRET TGP BpBbidhs: e space
t herapeutic agent. 184. The thod of enbodi ment 174
wherein the first and the second sanple are whol e
bl ood, nuscle, or serum 185. The nethod of enbodi nment
174 further conprising obtaining a third | FNa-
i nduci bl e PD nmar ker expression profile in a third
sanple fromthe patient. 186. The nethod of enbodi nent
185 further conprising obtaining a fourth I FNa-

o ~e~ o o - Y T T
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196. The net hod of enbodi nent 144 wherein the type |
I FN or | FNa-i nduci bl e PD marker expression profile
W@ vpnozses up-regul ated expression or activityPOFUS®NEE33671
| FI 44L, RSAD2, |FI27, and | Fl44. 197. The nethod of
enbodi nent 144 wherein the type I IFN or
| FNa- i nduci bl e PD nmar ker expression profile cogfrlse

for gachipg PRREID ernes be brited. Hevever 3 Sélf)Wgéﬁ EXG$ 4 AAB, and 6A-

a the
oo g R 1 0 0 SRR GBS
highonior fr@sndyp whehuhat éduextpe BFSD o Mosvevers b thictgyaphk ilgEINES 7A,

| FI 27, RSAD2 IFI44L Fl 44, QOAS| FITI, 1SGL5 OAS3,
TByspgsst afesting- g feqdpoingfrg; CalfGCTRChe Fugienth D vy Iauency.
Coﬁgqu%gfj bR JRtsRGH @l'l(ﬁ“[etn dnldfot khih N? ah ‘?ﬁ#ﬁ't% fafBe

er “expression profile conprises up-regul ate

HHEgpwbb$a®nMU@tht&mdmmytﬁmwgenes IFI44L RSADZ | FI 27,

144. 200. T t h 9 wh
l“@ﬁﬁ FI6, S 4 ERaa e B s e STan Rt Al fefge of
| BeSInYRnéreY Wsahe Qm@?&ﬁhféﬁﬁl H)"hn@lﬁldé’scttehd/drtm4 Q{Ih@lz R&founted

IFI 4L and RSAD2. 201. The nethod of enbodi nent
onwhetckeihaighd H thoye graumd-liladREIDlag 19D, Wrsnefaceeklp& é@ctiﬂmort 120.

e
elet 56zh byncBADRer fEIERES the MierioEGRAE thanhtiek $as skibldied Rlifh. co@@e}

The net hod of embodi nent 174 wherein the first
shqeing.- PRder Phihe cmq&ﬁm@émg U EHETIHIAN SRS W e sesvprd thegighout

the%%&%ggr“t'l %}rg\%n?%(lgé gu% g@gﬁﬁ]n\él&nﬁéltugthg ‘hifnBe rgo’ﬂoﬁ‘éﬂ%r 114 was

platddiatvdme read of theechhimbeat and FR¥E DI tagl Wit2 bflaep]IREbdmrtkcEd)ther end of the
expressiaon profile conprises d expr essi on
chigpbese i 3t3§ﬂna? g&ﬁs%rqggmuﬁ f M@% tStas abpes matahn g foct
[0 1‘0@] erodhieRiD hgVhefaishd ifde E%érﬁﬂémi‘&%cﬁs&it He@&g TMORFID
I TFN or | FNa- Inducible gene signature score. 205
tag¥ neereresigndd o V@rfml@h reewlts of thehearemetetipaiopatd itteniengthdaar, width

WG Gt IR T LA hERC R0 BB fop e

shéWi PNGe §EPhof BIGY. SALEB. FHadkaflpl € Gl re§Rctlid- ExpPhmedthE five
met hod of enbodi nent 205 wherein the noderate score is

difprend (R Dithgsnvere Ué%aﬂach@f e 1D eesing thigrragowap@@straried with a

co%ﬂ%&r{%ﬁgﬁfimgggs %regg)? Er}gfl? 6&@ 2¥ % F\rfgl getQ % h‘? 9 §l| \;/érg cl)f?ducted

usihfi@ patiealak ofc phtht RADIitsgsafrdaVEaperitivemat IE@brlnﬁﬂtOS Wﬂ’l&)nducted
met hod of enbodi nent_ 144 wherein the 05|t|scgat|e

usigg e B@é@ tags\yithacndiguention spidar to RERD ¢ag 0 inFIGTAA. In cach of

ther@%hagr‘? rE%}Qﬂé {5%5' ()vefle c‘]r'eélf@(?ﬁﬁh B'I?ﬁnttléﬁgﬁ fdarﬂ E&IS ggd an about
gefie signature s ore I's strong

12 “ﬁhnmrmtih odppn:f tapaivath aemtdudidvi adhesied on thlaé>aclyﬁne attadhErlg the tag to

SRR ERGE  of FE NI T 5 Sriop B R SB-Brecied

codp&@her than or equal to 10. 214. The nethod of
enbodi ment 212 wherein the score is greater than or '
[0 ld@b dlesting systoont 1 10es3s ushdtp teg. reRlBngcRivg R#DiHagl 1 53 on a conductive

wher ei.n th i.nduci bl e
tesﬁ% &15?“83%? 8‘%@ BRSPS %%58% Fﬁl@aeCSNg‘ Ao %fg“’?l}?f s used as a
cotduldhifg surfa- Wibnaédping RIGDAaS | NG b ende@V Etestihifface] REID tag
nmet hod of enbodi nent 215 wherein the strong score is a
1123 ves ettaphed taetestingayrioee bifueding Bodlde S1igk SquiehMteliapo dvafable from
enbodi nent 174 wherein the first |FNa-inducible PD
mar ker expression profile cojprises a noderate type |
| FN or | FNa-i nduci bl e gene gnature score. 218. The
met hod of enbodi nent 217 wherein the noderate score is
a score greater than or equal to 4 but |less than 10.
Al'l publications, patents and patent applications
mentioned in this specification are herein
i ncorporated by reference into the specification to
t he sane extent as |f each |nd|V|duaI publication,

. g . g - . o s -
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in DM patients. Total RNA extraction and m croarray
processing: Total RNA was extracted from PAXgene
wore@elie27id opsi es usi ng the Q agen RNeasy Fi br oRGT/UBX8U@33671
Mni (Hlden, Germany). RNA purity and concentration
vvere det erm ned spectrophotonetrically (260/280 >
qual.ity was assessed on an Agilent 2100

9) . !

3NBII@9ﬁaWzPéepqy§¢ rapry R{ORL b Mianesotabthicplthy performance of
R'—‘ﬁ? at 1,0 < f

) %tﬁg)t 2112 %ﬁox&é@&dg@g% ﬁl%ﬁcgﬁ% &Hl{}l l(f% v&&%ed othodr?ogllﬁ%ore the
pragernteCof phich « eetGygrificanD)Ai fFyraithieal Sekiphca ﬁﬂhltshéle foarn core

Affiyrret rfj X CGeneChip(r) IVT Labeling kit. Concentration
aPRIRY i 5P SBPCG he cRNA product were deterni ned
[ﬂﬁﬁF%rdéFéPﬁth'{Eé féa& Al o¥- of T{‘P@Btt f‘izCE A 18k §8Cer 114 was

bi oti n-1 abel ed ragmetedf r hybridization

setdm a Abfticnt valke &ndrmﬁn@euad meingi38nR ofs dB Ontiisag CH pas o longer

reagbI5 T poRE o R 1 L PR EL b ot pees ShARGE R o 8l toss

assutRt itél b& 4B OTh¥Rforé, Ql?éjfé@ﬁlﬁﬁg Qﬁ?ﬁﬂltb&l?ér df @ea@eﬂpﬁﬂs 384Bm. The
rotating hybridi zation oven se

cor@@h?é@]frpl(nra)ttemeéw paveerse dBrip thy theweteenl rsa:z@cwélrrenge in feet is
d.on f trix Model 450 Fluidics station.

pr(R]%edme atlonscaﬂ@eé’\égﬁ an Affynetrix GeneChip(r)
Scanner 3000. Data capture and initial array quality
assessnent were perfornmed with the GeneChip Operating
Sof tware (GOCS) %aehd rangs ¢ Y ETHE mmjoordyy of the
nost up-regul ated genes in nuscle speci nens of DM
patients are lfilNadiRai &g&%n?le%sﬁeélda*e@w@ 45, which
provides a |ist of the nost upregul ated genes in the
DM patient nuscle sanples, and fold-up-regul ation of

R ARRS e DR S0t RS AP 58 s B B g
11V0i @B RImQY HRES c& 19 GRbider toHHSﬁUf?fa rﬁﬁ%nhﬁ%é@rah@géﬂﬁiaﬁ&@ for the

gene signature score in nuscle of DM and PM patients.
paiicalapREID trg Idze Rergerelddippovidéd 4 yiseal lindiFinie mdu@tebwleether RFID

es inth Lority,of DM or ient bl

taed s Vel e R T S PG S P RSP lnepoCS: on o

type | I FN-induci ble genes in the blood of DM and PM

patl ents were eval uated. Patients and patient sanples:

ps of patients were used in this study. The

f RC t
[0113L§1§E%§e&ﬁ9 ] wg%‘?ia% e%fﬁglehdlgex]%ﬁt‘aﬁkﬁ;ﬁe t%ggé]r% WEDB (YA, RFID
tagiiB aSIfIeCtp (e RFTPna®D| et RAIDptag H wagddteraiingl. EigpA oraatdediyned to

study of the associ ation. between whol e genone ne

be glafihied & the Impegsaes phibe silicosls ahﬁmlgenaﬂ@eé [OR 3 re%rﬂ surface. Tags

[

B Sy e g SEPESRRE t iberclt! CRR R Jogy D and
E cha’e aesﬁgmmh Bilpabitend ; mitdiad diffeere icotdsed f@dpmuterAaT and

dec rﬁasp ? fg)tsﬂ.@yt Y 6 eart{jt@éa&% %-rr%:ﬁ%gtgphigﬁ” : CI gl%el ]gr?)Vlded in

TabRASRIRAL | ent s are summari zed in Table 6, bel ow Tabl e
Clinical features for 24 DMor PMpatients. Early
Cr 0Ss- sectional studies of some of these patients

after—one—ot WO—V-S+t5—
(Wl sh %g%ﬁlﬂl?@sﬁ?m)et a1 %@é‘gl metal plaie

Tag™N#hd ¢r om(pdugi bipe gene 2¥RnRSA )N bIRQd rhfze D on metal
present and reflects disease activity in

der mat gryosi ti s|and pol ymyositis. Arthrjtis RAB(fin —[m]

e

2007+ —56(1 1) 3784-92)—thegurrent—study i+ ncreased
t he nunber of enrolled pati s and perforned a

| ongi tudi nal analysis of up to 7 visits per patient.
D agnostic criteria for DM and PM are as previously
reported (Wal sh RJ, Pinkus JL, et al. Type |

i nterferon-induci bl e gene expression in blood is
present and reflectsdi sease activity in
dernatony03|t|s and polyny03|t|s Awthrltls Rheum

NN PN e~ oA A\ PN o o o o o o,
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Total RNA extraction, mcroarray assays, and TagMan
QRT- PCR assays: RNA isolation from W used PAXgene

wo ewegosn4 buf fy coat sanples, and Affynetrix UPCBBSIDUE33671
2.0 microarray assays were carried out as previously

descri bed (Yao, Y, Jallal J, et al. Devel opnent of
Potential Phar :mnd\/nnm c_and D :mnnctl Markers for

Aanti -1 FNO& MonofPonal  Ant |%76Ld>|‘§/22Tr| al s in7$&yk2enikA]

T M LAl S B

C10. 4061/18009/ 37433 12; Wal si505460 Pi nkus JNo redd (ads) '['yps]

|l intenferon-inducible géene exnression in blood

Dor esent 83Ad ref [&kts di sea¥e Bt ivity i p12(20) - [6.1]

dermatonyosTtis|and potyMypsii S Arthr m
E2007: BECI 1): 378%-92) . RE W i sol at ed blﬁﬂ?) Bl he

PAXgene tube collection nethogpicor 24 nor nal heal t hy
donor sanples, while 12 nornmal heal thy donor sanpl es
were processed with the buffy coat nethod. These
l I ese1ere I e
[0];1% [&?shg\%ﬁl%ﬁ ?thlgs,a nre)lrga%rfgﬂl ecfé)ss dAgé?g%@ﬁ(l)?%ﬁﬁ l'[i] ©Rad range
for&@g)BOMhﬁ)Seﬂvéﬁ ristetbotins 6 Ifi. ahdithic@cainyinyafor &y € intay oblseeved to be
sanpl e processi ng di fferences Fl ui di gm s Bi oma
168%9@9@}%91& 5RY clhere raageétq 6%%1?( B¢ v gaeamseisd t@sB?J?fHa” because,
f
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[0120hd RS-k srcwnting membees@inghydesaiarap@ g@vmay algpp referred

o LU GHA SRR S0P A, 1 05 B, A
203 aypicparsted dhto nep v f;secioan 204 (it imsunftiag tstractdrek) thet d2e shaped
-cel | i fic, b - L2, . 1|y, :
i ma oA E%kfé%hHehrfﬁz i é%%%‘%%ﬂ%@ﬁ% ?@ﬁgﬂ&kggec{%mgl‘V@ght of
molRAE mefriBo 60, A &nd ﬂ'ﬂﬁ%&t@dzéx“aggﬂ?, s%%i‘rﬁ&} b @Hﬁ%rené material

protei n ki nase ki nase ki nase chHr onbsone
thappeacer ewthirnay203. almsghB&ase, §86ack 282 maBReduarii af adxitdé miategial that

2 - |.BR : cl one | MAGE: 5270500; pat hetic
dogees 51&555% ‘ﬂ?é@lfw P%Bé%é‘d’!ss%l ”&%@% 384 2@“1 ﬁeﬁlﬂ‘?ﬁ?h“ may be
sepaeitiiafthd@d 2o surtBRDOZ; 1eHECab ] RS spaydrakdtBi@fin®3 day form both

DOCK4; Nedd4 binding protein 1 - NABP1; peptidase
scations B4 o1d Srfask P02 dHrt vio spec SKARPYiaL 0B ol hanedjerdsine a

f ' he .l L i,gn r EV I ncl uded:. t he
s nECtoh S 2 S A 6B PR Bl yhftuce
defiedes, the expostd slifdcbeof debidiBi2pnakitagakad thieirtivedurface.

i ncluded: the genes |isted and annotated gn figures
Congrgugmly, sagheny %_%m@}é he farmsehinwiracer mperipl 203 i8thih atsgr 2. by
en S LB RO L SRR LA S0 0N A s
204.esults described in Exanple 1d, the I FNa/b- inducible

signature s e of DM and PM patients in this set
[013’3?3%% RE &cipher 280 Bey s i sigedBaseag sisfiperysipport or
RH]UW&%’Q’R)% ex@flc! §IrAPS 892 faf U BnRs G RWArdaRB khd: REID tag 210
I FNa7 b- i nduci bl e gene signature of DM and PM patients

can e énnghletelyi posithvosé omintduntieg imembdi 2#hsle onelcabpdigeng mounting

me}"&%ﬁ?g@ Pﬁ%ﬂ ﬁ%‘r@gﬁi b%&lﬂ\éhg%ﬁri%%&gf%%t%f \\ﬁl g@‘g‘?’é‘%ﬁn the design of
mddaiih@embeN RdHORE iR F0! ®& mEBE XBlaRe thdtHouROnAGE itak@n as

~di sease and one obtai ned duri ngpdi sease i nprovenent.
limytiee I/ vy Reptledrpneunfsgeneanaia00 meaydavernpehape prg size and

: r i i bi.t.ed di :

0 o PR SRR P B . s o

ribp@h@nghgaathit etdnd ARl @ dotRORFOD t4d? 10ea ohdivkele®Mructure, and
patients that showed clinical .inprovenent over the

othep fratcsHr stigpfuigsdhat oremets flexibiiizifey afachipg REER G2 HF0 torpenon-

tients ((a), (b), and (c)) the
pla‘lhtérl\gl?%??nduci bl e gene signature deceased as the
[01281 F&GS. WA mdcHIB Mlustnge er exemplhiysconfgumtian fava mdunting member

SR LT M———
attSdhSpREUR BB fafNRh al RFH@ ’ta%:iﬁg)i d i—h@staﬁﬁa;llﬁ%%)—plaﬁdr%ﬁff@ce‘." The

t
__provides changes in the | b-induci bl € gene '
illwsirgted erarnaplofin Hl®OMOpapriomides a Thteil¢dNawinSithedweiabt ef mewsing

el Phred iy HORRETRER R NGelE TR PR bR RER e s of

mdufBh@MRmbet 270 had ik )S}J%d'_s!itﬁ icesupfabISHIWET i6 FIGOVOA. That is, the view
correl ation of |FNa/b-inducibl e gene signature and

shayer k16K 10 avedy bar kot priface of mopning msmberid for atashing to an
R LEL TP 0,5 GRS T AR fpomter 20

Figure 6 provides the tight gﬂrrel ation between the

| FNa/ b-i nduci bl e gene signature and serum CK activity.
Figure 7 further correlates the | FNa/b-induci bl e gene
signature and clinical disease course of the patient.
Exanpl e 2b: TNF-a. IL-1 b. GWCSF. IL-10. and IL-13
signaling pathways are activated in DM and PM
patients, but not correlated with disease activity

a o
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in | BM patient nuscle and whol e bl ood sanpl es. Tot al
RNA extraction and m croarray processing: Total RNA
woer®gsa7iect ed from PAXgene bl ood and nuscl e bP@PERR89/033671
usi ng the PAXgene Bl ood RNA kit and the Q agen RNeasy
Flbrous Ti ssue Mni (Hi|lden, Germany), respectlvely
purity and concentration were determ ne

[0 1321813 &Sﬁéﬁwmrbﬁﬁ rli0@amoyn{insmember lengbldew\wrffe@ P24 gnda

P RO BB RER TR R SRR ARFEERE R PRREr 23

Straofptds 226 ghrat NS substoniaBy guiefard Gbal suhée 22 $.¢., protrude substantially
| i she h th Adf trlx Gene r). One-Cycle

pe@@&&%ﬁ/ﬁﬂ?ﬁé&?‘? "%% %F © tSPI PPYHEPR; 5 %ﬁ‘é@ﬁnﬁdﬁ}c apr

strll,t@ﬁ’t%k Q@@rﬂ'ﬁ#f %av@?ﬂ&%ﬁ‘tttﬁﬁtdeﬁﬁesatﬂg R Y oﬂﬁoﬁrﬁﬁg%er 220. The

product were determ ned spectrophotonetrically. nty
helght:mfcsgruatrmsescﬁ% eaayrbelrubsthmtidllydaigetheiM& thmbndss a@mrfﬂce az4.

e 22 TR e R RSP B

strii@irahdohity, 2 @t il @staRitd dufedentRtrbhgh A f)ﬂéﬂ@dt lsipface 224 from
GeneChi p(r manual . Hybri di zati on was conduct ed

failingr i tglﬁtwayn surfarpded dg@cnqt bimat tha glekpBity difoeted b soyenres 226.
at I ne nd sha
[01%%5) CA eS BI‘ es I%/\EII‘%G 185? O rne {mztures 52? I%] t ri R(er%g%ewe%]ﬁs base and

topCI Thadlis¢ theSuFhdeQitea aﬁrm@yﬁlrewze rﬁac;almdatelrmame PSihtywBdre khey
GeneChi p(r) Scanner 3000. Data capture and initi al
attaghrtg puidersl 22t has s thepratigel © denBacapse af hpehape and
3k i ft (
spASFHIET I BotRE 22k, D0ithle G Ceriobaly U Panjp iElel  AltkBigly any
dirdctpane somiotrhitma tinived bi stegularlg shajedtsiffaed }hsyatt dxainple, rnountmg

pr.e ence.and pagni e of . overexpressi on S
meﬁ&ﬁ Z% { wagbe er&m?aééff I%ﬂﬂepﬁ ghgitge "ﬁag?rr%lsl ‘&ﬂl?PPTdI mIOf axis. In
elth&%ed Bis Mast :pﬁﬁ%ﬁ df hlbaﬁm{g mbasersm%aase% ﬂgﬁsqﬁée fdtwEen 2

1 probes tha to 2 1 unique genes) for each
strM,tmss 226 topdecioasd. . Ad’dme@eglz the gegres tavwheh DNARTIRS member 220 can

TII | F | Fl44L; . | Fl | FLTI,
B PRy beciergnd Pl ps ettt RASTH B shapadid spacing
be@e@@ﬂmctﬁ%ﬁ@% abkhRA as Hld@hhe of BB drtdRRutBce thehicR |sﬁ*ucture 220 is

change is cal cul ated between Myositis patients at day
to e gtiacherb skguld ke convedeagdew hgedasfening &ﬁl@mm 22I)ea| t hy _
[()]to!ﬁgﬁgl OB {mle e@%t@é&cﬁémlﬂ%ﬁ tl@ gtrt{cﬂlrg oyl dfrte%tgllscﬁjesa;i}.{'étructure
226 alaysfqde@ﬁt tfbleexhﬁﬁﬂeaé ko figlitatid & genef ﬁh@ﬂﬁl&sﬂ% sfeaduditing

Cal cul ation of gene signature using the dynamic |ist

meafbez?%@ﬂ@sl%b nPREteuEt Flénd 0B4ll %%Swtpgetﬂéfdeﬁ%ed from
motuﬁﬁ % %%?P?zo( aghRI: ?E@ggﬁf ek QL%&J@I@ &l QQ?B ) C 227D
sel e roma set o probes préviousl’y foun
2273@ ahdREA. IS1da2R(CA B oraally atachedtd smﬂcbyzmheﬁﬁﬁlg l’ﬁﬁﬁbel‘ 220,
e 25.genes are their

bufflsI %@%@ﬁé@@ﬁé f?’h@@ﬁaﬁw eﬂurmssiar%é%cﬁ)?f@lsu%baa%la&wmﬂel to

sidd QQ¢A(aB@ is GRNASd idatack E@ar[ SRERSEAL& cRY, vl ddbeGve. The
probes, the one that showed the hi ghest fold change

distgase b@twelﬁ sidest K ApundoB¥d) defimhea heighit ldhavigeh gy define the

ted bet me itis patients,at da
i S G s PP Bt RS s Bt o Eelge 224 has
rel &Ry Ghal thidk@edte Nste@budlasRriB&d fheltsiciedras sﬁm@sarItu%&nérﬁb er
t hen conputed for each ositis patient and this val ue

220 gay begelgeted edacppplg the RIAR) tigham gerpdecsiicphsconductiye peface to
Results: Table 1 shows that the |FNa/b-inducible gene
signature is overexpressed ;ﬁ%IBM patient nuscle
whet her cal cul ated using a tic list of 2 1 genes or
a dynamc list of 25 genes. Figure 8 provides a
scatter plot which illustrates the overexpression of
the | FNa/ b-i nduci bl e gene signature in nuscle tissue
of the individual |IBM patients shown in Table 1. Table
1. Overexpression of |IFNa/b-inducible gene signature
|n IBM patlent nuscle spe0|nensvhole bIood of IBM

o o o o o . o, 1 .
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change in | FNa/ b-induci bl e gene signature for each of
10 I BM patient nuscle sanples. Figure 10b provides a
W@ eavnea71pl ot which illustrates the overexpr esBCDEHSNI 033671
the I FNa/ b- i nduci bl e gene signature in nuscle tissue
of each individual |1BMpatient shown in Figure 10a.

Wil e the | FNa/ b-i nduci bl e ne si gnature was
whisiheif Lsestaehieg samopntingsmpeb aﬁz@l ds op¢ cybedimene hgight Hygay be

expre88|on was greater in rmuscle
gre&%lrt ig 0‘;{51%%61 gjill?‘l{ellnt s. Exanple 5 : m RNAs are
[0 ]CBIZ] ﬂrethentlumlate;d axeqpleatheciréandcfinod by sisle BAT A entargan sicinehe arca

e IP . TRt S A6 TR AP L6 7 2 Rrdhele telarive o
cadRUALABAN: R0 OB! s BRI 225h PB! iRBARe Al

M patients. Sanple processing: Miscle tissue sanples
struwures prostesssdgtiswhirfe, toenmm/iviambemd 2RNAN [bs ahaatipudatedia conform to

st| TX) follow ng the manufacturers
ac&ﬁ’n‘gé’gf%ﬁu&%’t%ﬁ%ﬁd SUESHtentrati on and purity (260/280
[0133) Fof c:@afle, TasmkiBg WS HRE D20 Haf ®E manipulated to conform to a convex

spect rophot onet ri cal ly. Sanple quality was assessed by
or Agpncane s@.ﬁ@@@ E(l@aﬁmwlzleg nfeAgficr 839 IS'Il’é@ihhl@Iﬂ‘f@@ teeonfpime to, a convex

suri?nt e f_sjlﬁ c ha | rﬁ%{m?tu%’\é%pﬁ% Ps gélé) osys %@ew%gcall

rncﬁhfuyg m@ﬂn)oer 21 mas ﬁﬁ@h M Silalﬂ'ﬂiaeﬂle\m[temrmﬁﬁeésloif@duétﬁre@ 226
concentration of each normali zed

RNA
aredypywghé closer tegetha mr@a Ofb@r hﬁtﬁ ¢ra%tln&énlqr% E2Q ps attached to a
co#t{aggg Jﬁgzg erlngﬁétﬁfngg %@ct@rgbgg bg c&gqgurcrlg gh%}e‘ghtell %(cevht\%gxx%glgﬂe bottom
surtfam:eszvef ehdjmnt giutures 2teindremdes.of normal i zed RNA. Each 5

ter m cont ai ned 0. 100 m\/l d )
Wl{éhi FT QG EHED %18“1‘1"11%81?‘1]9?} Nty qtigal %fnorrﬁ&ular y
sha:b@a( SIMeNEr S[%e Tﬁ%’iﬁzﬁfy ﬂltab&f‘sugféﬁé ﬁfﬁ{ 1&111(?65111% tRMNBSR curved surface.
I'nhi bi tor , ) Nucl ease-free water
Fot ﬂathﬁ@dhdowfaCQmpénawam& shq:@ Iathis pdseyaopartren of maunting
| t] ex RT urmn i mer poo ne,of each of i mer.
et ¢80, 68yt TR B et Bt sS B B ot e QisaSlhling
me{BeE D2 bESInis 18 )ho oth@SdtriddN@rfiabe. alrﬁp&@hﬂ@fstraugf& 226 allow

i ndependent RTreactions per RNA sanple. The m crotubes
mopatieg @@mbéﬁﬂmtio)b@dnfg@mlatyd tnepnéennt foi anpgeele brifeceirggardless of the
f
Sh{pggg%ﬂe rhaggﬁ iR, \if%l?)utdgb%glé)ﬁ ?tqhg ﬂtF?llﬁ tegﬁ%t&cﬁ)gd ?he%untmg
mepibet Q@@bhoulrdwﬁs@ﬁzi\wessgmti heBbd ﬁeﬂbkecsedhm ¢honag c@rDGp‘Bﬂ@tb @hen it is
in a Bio-Rad (Hercules, CA) Tetrad thermal cycler
attyghied i phatiels) I owing profile: 160C for 30 m nutes, 420C
f t aTTN
[Olggl‘gfﬂét m(;}pnféoafeﬁ §éQ/DII\I&\§fat1§ ﬁWeSI S%ﬁ% glﬁeﬁﬂggbgﬁ r@f%igt{r%pa[ seurface
witholbbee stridOres}4 that pront(mmﬁéﬂblrhgdfdr (attaahlhg/aanlE]D thgbsuth as

i.crocentrif t. esaddil ed 62.5-f addi
Mﬁfé it gﬁ%@nﬁa Dt érar s, Cesa %?vé?‘é“‘%‘é‘ﬁtm er 230
maly®R sHhfldr to idduhi8E nRIPBERSDNE 2Ta ML fd?\ﬁhé:&ﬂﬁ'ghﬁétmn of the
ray: In preparation for analysis on the Human

striitence RNApRaTTs] ﬂe?etqlmno newnegeicmper®¥hy ( TL DA)

oI T A Bl e

cadhlother(aNB I@'eﬁﬁ@la Bb@&iyﬁﬁrﬁﬁ@ wheesERh oftHeystrubiites\ 1 @as a longitudinal
conbined in individual 1.5 mL m crocentri fl%i t ubes.

axiyRa5 dheprtendsbsianienlly neaspdigulapfocelgngibmilap RARR tag. Structures
234 ﬁ%%‘d@ Ls'&%gangallf % %end?%ﬁ& RJfé’e%%Eraﬁé a; s[ll)aée%aa%aﬁ%om cach
e array were e array was non-a
79OOHT Fast ReaI-Tlne PCR en1(AppI|ed Bi osyst ens,
Foster Gty, Data analysis of the resulting O
val ues was conducted with SDSv2.2.2 software (Applied
Bi osystens, Foster City, CA). Results: m RNAs were
differentially regulated in nuscle of both DM and | BM
patients. See Tables 2-5. Unique detector Ids, m RNA
i ds, and sequences are prOV|ded in Flgure sheets Tabl e

-~ £ r .= o, 1" pen 1A - -
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RFI D reader and perform ng sonme action, such as

updati ng a database. In addition, the conputing device
woreapoge7ve as a nechani sm for programm ng dat aPCTHUS20091@33671

tags via the transmtter. SUVWMARY [0006] In general,

this disclosure describes a three di nensional (3D)

| oop antenna that may reduce adverse effects to the

othser Piglng tfteﬂmur%ﬁ%;ﬁ@qt@rgs 2%maﬁ be tapetad;sheh it syréce area of

eaéh%%tg&yybéﬁQapﬁh%%%u}tj\%ﬁ ?fj ? % aaﬁlrﬁlsgg 5 lhystructulre
conductive surface on whic 'S pl ace

23RHabDcdémgss destigieadriace. aﬁmaammmape bhsttd@tmeﬂ%cdrﬂsspa@ng

i nclude a 3 oop angenpa coupl ed.to an REI I rcuit
beticep siryctyygs 5%%9%%% ?’HQ@& %é’iJ lﬁomﬂen@. Aembgy 3 513?\1[%511% member
zs@tst c%ﬂﬁguﬂea % H&ﬁisaléngf fnk $dn ﬁp&ds%tﬂuye% RAr &ﬂd%a;h‘é‘é’bé}ﬁ uftil the

[ ength™and w d ttat substantially exceed a thickness
tapefedtadged cpfrsstuctumsddétabut@apb ptheo nAeseddihgly, moustifg nnsmber 230 may

be BB DR b S AReBRh s ptsd b T uthgos

stradighewp et h t hat substantially exceed a thickness of the
second conductive portion and lie in a second pl ane.

[0 1'I3ﬁ]3 FiGr B arcvlareciowdlipitatiog 2 aremgnp searer 240 ynplar tﬂ mellmtmg

rnern 8922% 210‘% Ilrllt? r%jmelingelrrif(‘)% fitfgeﬁesn)% (ﬁo‘ﬁle%oultﬁtqn%ﬁrgeﬁng (%WGVGI‘

bedalueesmbtnntalgt memﬂe@%nﬁcmmtnbbed Bidlict$rd 34 Athiat @éﬂn}é a rtbbed surface,
parallel to the first and second planes. The current

whasey loagitydinad gk 266 of pachaaf thgyabhed sinetures Rda ekiepds along the length
 BOSEABITR LG TR or B IO il
peipendivilby toehglengthroftah @\Fdﬁsteg.o]‘n ahgassty eibBREd Eh'ltcalgres 24 have

er, i nst ances, oy case of  an ac e D
tapeafg ede%asea ) SEW@&S?“ ' @) et@fyepétrﬂ&? hio¥ltqﬁ 2{5 e,
mo%ﬁﬁhg/ﬁr%ntoelez%aeﬂt ptltmuﬂ? ﬂ%ﬁ%leca%ﬁstg @ﬁé eéfaﬂp@trhbaﬁﬁlg member

07] The RFID tag is contigured such that when
24@Iaced on a surface of an article the first and second

R SR PR T BB RowTingidera Sy B Pline

strh@@Rs FHAE AIAGRLYRh Ny tRE cabichRP to éﬂsabstaﬁlangawlel oS 1eﬁ»gth of an
substantially parallel to the article surface to which

RHR éag:thaDs etechcd tatheapsragng n@rmt@%anpﬂ@r Prbedmsnts, the mounting
|
e fRCHIE TS AL ARG A SE U MBI o8y S in

oné Biabéditrictd, EheSHOTADG. stﬁ%%hdy%x@ﬂ&;u&ﬁﬁﬁdﬂllﬂﬁiﬁg@naltﬂ% g., at an
first and second conductive ?ortlons of the 3D | oop

appRk st ESEreantd it g Isgeth AT HstRdilR42%at er i al

b
R R i i S
chemmbbd naudtoe® Sdehatimeaydef usafd fdnyattaclooghn REID tay tofa subgtantially

enna terial and tri a ly con tiv
nopanal B A8 U Gl loh TR YHSETE B ke fped by a
sertdd %f t*agtr@ Fcha% RAdUPRAL withh@ceb@et rAgah) Meé%%%@fétrhé@eprotrude
articlé surface and the antenna materi al i ne &a
suttsltamsteldiy p@ppﬁl(ﬁ@rlarafrm svane 252 end havruepereh edges el pomope flexibility
£ article SUF eg& acts as part the 3D antenna. The
0 gF@EW%V@gP § ©onductive surface and the antenna

(0198 Mdlﬁﬂtln?ﬂ%n{t@f D50 Higfetd RSBIIRORE Ve bRrs 208280, and 240 in that
el ectrica nnection or via CapaC|t|Ve Coupllng

theiggo9r offeurs gl r@@pbear%@ mhenchasgd f The Hegriasenayesi qaleged by
[ n
chefhlﬂgf%d Hﬁ{ttet%e ’B? afl %u ﬁltléjleor 4%32 dgﬁ%lgﬁgg ttl{ehlﬂtsértgf 2y gr(%wde one
an |npedance of the IC chip whi ch the antenna is
coupl ed. As an exanple, the conductive trace that
fornms the 3D | oop antenna may include one or nore
slits that function as a capacitive tuning el enent. As
anot her exanple, the 3D | oop antenna may have
over | appi ng conductive portions that function as a
capaC|t|ve tunlng elenent As a further exanple the

oy o, r ' ~ T~ e
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portion having a length and width that substantially

exceed a thickness of the first conductive portion,
wob@pai2114 he | ength and width of the first conRCUB2009/033671

portion substantially lie in a first plane. At |east a

portion of the first conductive portion fornms a tuning

el ement for tuning an inpedance of the | oop antenna.

or MRES ddyBpag: divnaxANRS, iBiskpNg additional adhshige dup dircehapeels defined
| .

by SRATEAR AR i RE oY} Hertisth Dl ity USRI | Slap¥ e

combeneiortht heicleesunghte. alo shotildibdinattd thaeitsegdrtbosdhiduc ed gescal
portion substantially lje in a second plane fhat is

maynHag @ﬁﬂ%ﬁi f@P, gé@%f)eﬁmi 0% he- $19SE thy apeior PhdesoEgine

mepfRAUSY Ya%in%od!rﬁéaQ Bf b]]_)cbx?l £Gd tﬁéb@és SPHR rﬁ&hn_tti‘ﬁg W€nber while the
first ctonductiveportion. The RFID tag al so 1 ncl udes an

moRRtiflE gicmbar is adhactite dwladrtycle sunfeee taed allowingehd epopy to cure. When
antenna to excite.a.current thrqugh t | cop ant enn

thep Ry By uipEIGHIEREEIF it e siebcfen s PSR ST RE the

respEARRA I GRRHY GlchitRr RPFrbtcetht MtdriGibph@MBet&ARhe RRfuntih@member
In a third plane that is not substantially parallel to

anq prsicks sacfeed gannl opvigomdenielidpmage tifah may effeetribe adhcsiar end cause the

14] | n odi.nent .. an assenbly conprises an
mﬂkﬂﬁlﬁg gﬁ{%elgto?r%@ %Eﬁ oﬁfgl?en%&ﬁ%mgrsu%%cﬁf igured to nount the
[018| BIGS.J13oardl BIBRIusite ah kyarsie ppdcasnafor slaniifacrind REID tags
.nounting nenber conprises a substantially flat and |

with) Pt 2EBabedhas spatientpe REiTH Gagsrio bp a@%c)%@ £F BeubsifEally non-

pla R R RIS S 0C 1 YRGB B0 1B i view of

a syaevar268 dorf rmgeifadt@@dgdduch iR FADaddse rin @6 ol Avspitema 60endiadts a

' st . ially fillj Wit h
g bsmervectH ~ pien e Sradtust g M Pror TEHBN ki ol of
RAID tShare. mﬁm&iﬁg bmUe I HAY &;E Rge %bﬁleh&%gs%ﬁhctafek b0, 230, 240,

the material has cured thereby defining a plurality o
andrdbhon any atharwonemedlexverdigmgerhbamadudiag struewise that promote

renovi t he base nenber and pl urali of nounti .
BT (e ol Voo destay oy e i kg By a varioty of
provdass, anéH & daytidd GtentdsiBOMPhE &JINEF RITDURBET 625MbY 3&rally include

configured to attach to an radi o frequency

a nughdar P the samotype RERBID tagy, biianay, inowwaie asgsfipelade yaiwous different
' r ext ' . ' r, [ .
BR800 S BB b bR O nctue
3Dslusp aftenraf astdascridad én teydiedlosurOOkldher ddnagidioR&lr2D or 3D antennas.
iment, a radio frequeﬁlpi dentification (RFID)

enbod i d
103424 Asshpn 151G 13de theaRl! @ RETR fags J04 eraydesrodeq pyeg top surface
: [
of SRR XBpRCIAS 00, Y RRAEARR RyRS Nl s o e op
surtraii atdunengortibon2 64T Héorlegmgple, thndob IR Rl fags A62 friay b applied

o AU B B veh 00 F RORUBEs sl e St Agh Fos along

a v@eﬂhtwgg}lr SaUE RITD tdRRGSHHwA th MIIEh ARAatSHRSRRID kh D¥2 may be

exceed a thickness of the second conductive portion.
appitted tb erginhingmémbied26v oich thee adengitudingbarduef ¢agk opetrudtuas 266

sybst anti al .l e in econ lL.ane that is
o1 B O BERL s PoTorne o BE xRl Fushwen 2itmay be
SinGiRA @ISk cviBePDIE. i 1Mk Sas ﬁﬁlc'fdr@ﬁié@’mgj@ﬂ@ hesdtahBallin&enly spaced
first conductive portion. The second conductive

ovgighe pesterside ff RBIDLwas Pgdired to couple to a conductive
surface of an article to which the RFID tag is
attached. The RFID tag also conprises an RFID circuit
el ectrically connected to the | oop antenna to excite a
current through the | oop antenna to flow through the
first conductive portion, the second conductive
portion, and the conductive surface of the article to
which the RFID tag is attached in a current |oop that
lies in a third plane that is substantially
perpendicular to the first plane and the second

~NNaA =T oy Y Y L - - o
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[0022] FIG 2B is a cross-sectional view of the RFID
tag of FIG 2. [0023] FIG 3Ais a schematic

w@eespert4 ve vi ew of anot her enbodi nent of an REI/DS108%033671
in accordance with the invention. [0024] FIG 3B is a
cross-sectional view of the RFID tag of FIG 3. [0025]
FI GS. 4A and 4B are graphs denonstrating a )

[0343] dn pshese-psdhoidenman be apdigd e therter ﬁ}trg?s@é ofmoypting member

F
2o SR TehTLR SRR AP E Rl 10 TR Lt
seduedsRHIDNagE poretm@aiing mdnitpee déh ectape3fbas eolddd aio mounting
aten f an RFID t and a width of the RFID tag. .
mer@@ég ‘{]héﬂV%H@Y%% P BSYCAFHE I HAMRLYF 9t ﬂga@g resin. When
thera(?i'h@étb@fﬂa%rb'ep Rt@bve%%%@ Mnd %ﬁl heSReAsSR lﬂto 1ﬁ‘&lwdual RFID

antenna of an tag and a height of the RFID tag.
tag @OQ Sjouﬁlu@memelamlerﬁlﬂmr dig ptaphg, ldenowising attrlqttg:r &nown cutting

relati onshl bet a
el o BBy PR PE R0 h PGS FUGERER RS Al Rpgsure
[01439 F1EG 00D 1 ubt £ees §tdp§)lé’h SIEWTBY dtem Abe.I VAR @ﬁecﬁictaﬁ§tFIG9 13B
system for testin read range of an RFID tag. 030]

IIhIStr@es 8Filg t@stié?-é ptapézcbommwf @iouahn@mnweail@ nidahed hges in

RFID tag to be
FI@E{%W&% eéjaﬂls %C {lﬁfﬁmt‘agﬁgﬁ% naarte%a&rf ace. g[ 0031]
[01HSGEBIGS Q4 AAdIE AfBoinbdptisd] ﬂaigmmllagt@mgahmher exarnple process for

configuration for a nounting nmenber. [0032] 11
mangfagtusing REFPepes Withia moaptingymambendat @@ht% e RFID ts 10 be
Q

oSO LR Al Pl o BRUTLER, TR R ST FIR. e
illsoates gueqichtal sfeprin shenmamifacigrimgepoesss| 0034] FIG 12 is

v'ewillustrti.n et anot her ex | e ) )
Wl?‘ém‘gu 4 reonesntu g H&Sﬁﬁtﬁw ca @%gﬁ]forﬁa@%lg 3 giRuNting
meAtr g&%n'ﬂﬁlbﬁﬁ%apﬁ} ANBSNATRKS RTOaBSHEg DA placed 1n51ﬁie cavity 270.

manufacturing RFID tags wth a nountihg nenbe
In etvbvdre® RIA® RELDA taagdop or @weaﬁtnaecth@tcprouda protection to RFID tag

278 B R e 277 MBI B o R e 27 and

an@éﬁh@teﬁt‘étefcﬁfie Hﬁﬁwﬁa&@%@éﬂ P cddih Ratiags70Mchty2 700HEY bdglled with a
menber that enables the RFID tags to be attached to a

cutgblsgean 27 @ps shomannpilgn HC.sher el 003y 270 nmy Usil¢dsusang
S f an exanple RFID tag in
SR T P BT TNR L 2 [0038] FIG 158 i s a
(07D F3G sBD [1e@hteyh shiipifp thble2 RFdrDeh ago edsiF216. SHaping tool 278
[0039] FIGS. 16A and 16B are Smth Charts that
maﬁ/lhem%t BiQieaiiA 76 ungt Eepin; J9dwa pkte SBRPIPGECA AT AYey be shaped to
s%émreisqga‘]f%lorﬁtl)tgﬁexgoﬁﬁr%g rds(iB2 A ErdHed gle shaping tool 278
enonstrating exanpl e resistance and reactahce curves
matyhnatshgmd&amhpmmtzs&utﬂueaslmﬁglﬂ 044,30 264 {1tSkdsin) 274 fEFdl’ﬁ)ltlvely,

shigh el DL AN T LR o 2 £ Sni3d TR A S Fosin

27GH55V§§6& hat paraneterize the slit offset (SOFFSET) of
D tag of FIGS. 15A and 15B. [0042] FIGS. 19A and
[0 lﬂQBhthG g hesindieoes setand nhapexatwpl &/ kesibstmrapeovadd Thus, what

react anc es that erize the slit .offset.
rortfREEty o R e AP b Sracifogiod Fnepet padiThing e RFID

tag&@a susstaltﬁgp@tﬁﬁiplﬁlap@trm@ctrhl\senaﬁu%t&fng%@édaﬁﬁlagﬁk Barticularly

in accordance with this disclosure [0044
de&@glq 1§ chengipd g esiganracios Ricr prasegtion fmermmlopntea@ ggmageas desired
I

forgt%g‘léFfﬁIé% LIFQd&)'t:ég%hP -Elr(.%gtsi 99 %]ﬂéigfgrﬁ) ‘?%%e{n% OtD}%Y@ member
track artlcles and prevent u uthorlzed reanaI of
articles froma protected area, such as a library or
retail store. Conventional RFID tags used in such RFID
systens may, however, encounter a nunber of adverse
effects when attached to an article that has an
electrically conductive surface. For exanple, the
coupllng betmeen the conventlonal RFID tags and t he

o g r o " - oy
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antenna may be defined by an antenna materi al
i ncl udi ng one or nore portions defining a continuous

wo owp/162514 a RF current. I n other enbodi ments, PECEUSI/033671
antenna | oop may be defined by a conbination of the
antenna material and an electrically conductive
article surface on which the RFID tag is placed. In

assepgly tothednishien avthrdihed seqiions peibe ezl Whichmaydat be able to be
aclﬁ%&éd%dl?ﬁnsiﬂ[n afé pt%'agsst(fggcr ?%{"ﬁﬁ} Barialisgefine a

ose & oF Pa current us the conducti ve
[0 ]all9] FoG.e 5$LIIS haclenaticpeaspeqarctvidvnef éi[)amrﬁpa\mRﬁlD Td2300. RFID tag

lectrically ¢ duct ur th ntenna
PPy} S santfl Wlﬁﬁ@éﬁ? &qe%) f?&@ 3A bl 3]} jogi pntenna 301 of
R@Q%ﬁ O(Flﬁlzluamﬁﬁty()? tha? Tun\é'tlénsaascaaﬂaﬁ gte'léﬁ?en@ oupkilRBated in FIG.
configuration” indicates that the antenna
ISA; ths feemipt)imt Emmfrﬁéhmop nstcnandl I, et e theriiigt ehidhd Gouhay 26
z es .ease of descri the ante as, an
colpdisp MG R OB AT O omd Soiss R AR OR AT b PG deSEhibed
ab&%n”ﬂl@rl&httlon 60 FecBYARPF &1 nidYebef ddF@stedatB GurReAP Wdp antenna 301. In
conducti ve portions d? the 3 oop antenna may lie in

othgpwerds, ‘Fljlleéwtlm of Eeeﬂmn%mtr my befadjusecddn bettgranatplen impedance
| es rs cond ive portion lies
of gﬁtfg anténn% 30'1 w1¥h a]\t)b%lé)egance Ke) ﬁ‘fn% the length of the

[0150§ &tddafwlaﬁﬁ @Dnmmmnbp \aﬁteﬁﬁ)z[ 5(!) oSy B8tYas Ialoapza:ht@sregumhg
x-axi.s and the width of the first and seco

clepsabie frther guring ot gy anfeanaPanglit Hi iy Dﬁfﬁﬁtﬁonﬂfé chip 26 by a
of t n rst
cisBAEL bESorfs ! AR AMGRO S IRRHRLE S FRE 1547 8580k in he
negdtiat xtdiestion ﬁrngl [iChehipz 2@ xSt H2chaa awergtth L athat nep}tieseh'tmhg length
the .yaxis. Such an anten conf| uraélon woul d cause
of thisliE - disectioo oS Beh, sRE U5 PRHEDSVISWEE ahd SaIn£e8 mﬂefs dortion

40'\xflthfé1%a¥pr\ﬁ{fdﬂ{j€dlﬁlioLbs‘EllTOW The 3D | oop antenna nay
operate in the ultra high frequency (UHF) range, e.g.

[01|5rl] dht teagtheofoyit Béh dariofand pir dixtanet ©htys]iBO02 meghbetrem 1C ‘chip 26,

Soistie P S6 ARG G GRpAD oA PREN 6or v Doy Segdh vt

detaB bRy, Hgasting O f&qkthﬁof%ﬁt beop.sant.an e Gahdcauidt BOD is offset
accordance with this di scl osure may reduce adverse

frogf Keehis 20 oSartver. syt by pratiedarbf clfgstiRFinDunig andmeginasy part of an

eqhea b
S RERC LRl APRE A B A EOA Bty s
adjagﬁcéucstma@ebémgeﬂa@ﬁnagz twhdl Cikalt fret dthOinhRdanc ¢¥13ackRdp ahenna
ot her words, a 3D |l oop antenna configured in .
22 gsfesicd dmaethairesistanee s haP%f‘cffra'gqﬂl@elhtag}leﬁﬁ}gﬁl% af the sl Lsuir may be

. I
e B PR PO R e PR RPAT AR AT Ry
bmm&bmagnnmmgﬁﬂpaatkwmhy small interrogation transmt

0BT (e Rl e G ggg v ﬁh%pznlé oL gronéﬁ%‘%';'ngr §39or
coﬁd&lahpé borfioh 881 é’tﬁglew&fds €3 Ll Jfﬁ@@fr&ﬁ RENIH Bl the S8

feet (approxi mately 3 neters) even when attached to an
diredtmos rs Kakhip 26 onafisst oo sntdr 34 ©f 3PHeon entannar ¥d de.gamydie

ne%i&%gch %“{’Igfggt %e’té%%p ?ﬁg el 5 cagjg@qug%?t%ﬁ&%%%t@qig the
longBPHEEobend BEtBeTor@sh 4 @ay Baueetalsigmﬁcanmian ¢ 1 the ebshéhsd of 3D
%
read range of greater tha prOX|nateI feet.

looma@mr@na 2as Ifithe pffes ofi s éhlrpt?é TQrRy C@Itwrs%p FafpgypRl, ich&ant, is in

IBI%L‘[?\Q@DX ﬁf}%c%ﬂathg%;g? P&? 8h gp % a‘ilpenﬁjilj %Sfdtbqué(at&? %d[}le positive
, SucC I'es hanappr oxi

one foot (approximtely th|r centineters),
approxi mately one foot to approximately ten feet
(approximately thirty centineters to approxi mately
three neters), or greater than approxinmately ten feet
(greater than approximtely three neters). Various
desi gn paraneters of the 3D | oop antenna may be
adjusted to achleve a deS|rabIe trade- off betmeen

Y s - —y o n Y - I 1
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adj acent to the respective article 12A-12N and defi nes

a "contact surface area."” In one enbodi nent, an x-y
wWpb@naowi4s each of RFID tags 14 is attached to BEEUS2009/033671

respective article 12A-12N, such as with a pressure

sensitive adhesive, tape or foam or any other

sui tabl e node of attachnent. In sone enbodi nents, a

x-Gygsgtien figmrberpEict fayhipeoatln Atin etpet Be sesonanse oRRPDopmgenna 301
I
P SRR T g B AR AL RO ueny
moT}hsatorihghm feqticraics RAtHIN tled SHE 4requerchdandd sPleis incvease in resonance

articles 12A-12N bl es reader 16 to associ ate a
fregaciey M&Wﬁméﬁﬂehﬁa@f meﬁgﬁaﬁnauﬁ% the respective
[0 1%5] PIG aQSBlﬂ'% FEd- s%bt?onraﬁgl'e@ Jﬁmﬂ%g XO(ﬁ B@olgﬁingﬁ&li Vith8rticle

. For exanple, the placenent” of tag 14A on
sur&ad;el%l Sihidx refm@iceaumbmseefetancmmnh]az &ahmed e dbs&hdd above, RF

sigh et OB PR 1P el B A0y B Rblip g cymgat loop

thr¥iigh Enda¢tBRGostickd 49N4L, U9.anl B6aThakhi@éMés) BFRGHI3MEIRbp antenna
reader 16 may be |ncorPorat ed into an aut omated or
1

30k s lusiuatashint @d appweebs hnﬂleatuugetrloméﬁoug@ﬁm@@e g8enng y2 of

Fl(aé%ntvglagli A{lklr £& nf eag,r h Ic%rée ogaetflrol h %?’10 sr?trﬁﬁrgagﬁ)tle[raverses

acroecepaeid thk)/tr@cﬂa fﬁﬁhﬁfﬂﬁbasldlmﬂoﬁﬁpbrﬂtdlm theRkckhdsagf dehluctive trace
The si gnal enert%/ typically carries both power and
40 o8 pRehdde eithRelitz 2gBayiopsh apdmsp qaagcltivﬁoplaf@c dihg gurreniexgped

r
e GRS S PR SR cARBCHRE o 8K S0 LB byt
cajfdeit@, toachaigbAnidslishapgag thd altochabing kecat { £C eidnmtldiFmgnal flows
sign 18 from ceiver dul ated to include
thrpyg qpmtqneagsﬁ. ﬁiE U flt 3&81 BRSNS B P%H?CF‘PfetHi‘té?&aﬁ%eS and
dis@ﬁaté@@ hedle aﬁahmf)gc&m’e he&e&{ess Irmﬁ{%ﬁ SpcBPIMESHE taﬁ@knaﬁhg current
FI as RF signal 19. That is e antenna enabl e
is fRFViDg ﬁlaquMMlmpedai Whide stéhlanglyh@;hé ttmn@ttaptablhposmcmlvﬁd
bRFI Dcircuit, e.g., I1Cchip, coupled to the antenna.
ab¢¥§o58] Typically, in response to one or nore comands,

(0152 ARRLILICFIGYi 15 Ar@audl inbeaitd e uRosdlignetd withaMd AAGOE
16 and backscatters the nodul ated signal via the

singibr énthat shovwauin fileS atA R 2B sgisrg enqre shis 388 megthsdrdggd to other
d
anﬂl’ergtganﬁlfurcfuges I‘%il %ﬁ)l%gﬁ ?in §(9 pﬁlét?&hc%x? I 1@?} SS Ekgng %%, to provide

sindr inin@cLhabidifias eFLQﬂleBﬁbI@ RBI‘[O’ @ mOYIﬁ@dlﬁbluaé slaxr32rfor use in
RFI D managenent. system (nat shown). Alternatively, the

turings 3 heop anignna dAS Mathout the fredpeighEmyral é’FmeOf@ﬁ‘tféPm CERFET 34 of
a

oSG8 1S 2, B2 s BERIELn MY MR ILGE G 01 i

F asiys e Mdroover.Giroop eatenon 30F mdg el laetivee nhanhmersbadiéd. 16

03 glaf a?%?nﬁﬁéi%a%a%%%# R NS bs o mpgsoppe of

twd SRERTa deRi I%E PEAG&IANEIRN 6@1‘11%5@&& £58fh t%ambf the total
poi nti ng I'D reader 16 at the respective RFID tags

impetiangy ofedlh lopastopna dhef BIGSrdIPeaIBﬂrZB wlésdlm@nﬁalys ldssri/0 mm,

0 gL P OSSR A6, SRS MMICaD 1.8 L85, COR

of tcttaahidthelifnRDHrEESD FIIB hﬁt@hﬂ%(ﬂ%@t&ﬁélh&@ asdliit BT &s ddsb€bed in
read range of the RFID tag may be substanti al |

FGEdicead b alclranen s veimriow SrmmnEvart 32 mm,
t S I
W‘?ﬂTher r%oeﬁ s%ktﬁ%v\%@% ‘E‘f hj[t%1 %ﬁgﬁﬁ%u@%&andol@ point 310
antenna is energized by an ihterrogating RF signal,
e.g., RF signal 18, the interrogating signal |nduces
currents in the conductive surface on which the RFID
tag is placed. The currents on the conductive surface
create an electromagnetic field. This field at | east
partially cancels the fields produced by the antenna.
The conductive surface aI SO may cause the |n'pedance of

' e I LY TR r
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material that is forned to define a portion of a |oop

and a conductive surface to which the RFID tag is
wa@rioagbpst4 def i nes the remai nder of the | oop. TPEI/BE2009/033671

pi ece of conductive material couples to the conductive

surface to formthe 3D | oop. The coupling may be

anel ectrical couplin a direct physical

e.g.,
illysirates p desiredaegine &ar qumabrmtzrﬁiameé”@w@ﬁﬁéwem capplepiC Hp-
I

ot 0P iRt RR ImBe B Bl 2 hREMDL Hpkbiivly,
at eime;ample:q&eatlﬂgtfeeqaaldyatf@ JELN T nAS filbusomted it FK?. eldSA 3D loop

circuit through.which electric current contlnuou%IK
antep A% SHEC F5t0AE% ARLAS 15?"% rﬁﬂ‘il I5§ctafipe gg-match the
exéhl%l@ € chip? Q@ﬂluitfht&ﬂ'nsF I@a%B L’I{Hvr}el%@r %dﬂﬁg 81i03029h Iﬂ%co%@uctlve

ennas wel | known in the art current flows

tracmfoarnptgaam@mnh anl r@ukt:umsiha Brgnaictu}ﬂ}pammbt@l impedarive rnatchmg of the

o3 S B e I PRl B HAE  Mcnc

vs. Ry duRye sﬂh@bvnﬁi?f BRY S87E €hhM & RANE &S fRInh Btcdge of the Smith
attributable to an electrically conductive article

Chegyiicfagereto ththéesged lr@mdaacm E¥na, for exanple, may not
[0 195)(%? %i(’ﬁg mgnds Pﬁ? ar%tn%tr%n 3 éiXmgnerratmg I%)?&‘tjr{qglg ?edsmrte?qzc]:g %néfm cactance

i'nnear=con
cuekethat pﬁﬂhbt}émﬁ@ﬁh@ Uggittvef it BOZ (16 §Yof REED taRaiobe curwg S00A-

energi zed by an i nterrogatr n% RF signal, the 3D | o0

32 M RETISEISIHRSE SuRdRscadicHErgE 3EAB P 814 fﬁa‘ttﬁ‘écec%}h‘t?éé‘tr ID tag

r I

itk e g 18 B ARG, bt 0P SO0 OF b ol 2, sbout 0.8
mra,camgtabott i med, yesaekdszetyo (fdmptfterehdd@agesrpdr&dmbgt whithea Bouum

| oop ant That when the 3D | enna is in
spager g BRa e g}% W Qg aer s oRnRRT o bk §QEytgr modeling
is (RPROAMEL LB (A alhfelnaoﬁyaf 1%@,— 198nRH LG LS mH WRAGE ZTBY5 mm, Far

act as a ground plane that mrrors or i mages
= 30 remtandrfmgrmet 6 rmine rTénsesdlmeamomSth 3Duwop @ntehea 301 remain constant

ientation ellatlvet the co dufctive

as ?It”i 8 |1%Cr%tt}?1tt§‘1>’ mc%%sﬁdr FRYRET i Pﬁt’ BSICAR g’@ TIREnCY range
of apsl3 8BIz.the mrrored or | maged current does not cancel

the field radiated by the 3D | oop antenna,

but
[0%57§ fagacsubi ok ﬁW@@ﬁlpﬂJﬁ‘é njqdelipg issipwn e FKYS {IHA 81 178oyith a
Thu n v
B
mddhEn@@Qg@@@th@ﬂin@fwﬁng €54y} tolsigs inmidimaliching@hb irbdht el @irt of the

. that is approxinmately twice the size of the 3D |l.oop
impgrleBem@-C.» Terestange): (e vehtiBFROING Ia@mrae&tswh éubgentlelcfélanges in

thed daREES OF: ' 889 Mk Lth th

ATRERAA AR AC AR e Dot HROST NUED R it DRfhgey in he

reabtanee quiee)belinﬂd weithreait etistaetiatbt #ifdcaing dre oyonangs feapicody of the 3D
conductl ter| aLQ and con%tct i ve surface on whi

loopr e B agihls R TSRS &5 TSR A RagRatyites of the
coﬁlﬁﬁ’tHPﬁoéélm%l & ‘Fﬁer é%ﬁﬁ@[be&ﬁe?atfng%&[ué& 1916 MM Gl pr6vided below.
surface that cancels the field created by the current
| oop, i.e., the 3D loop antenna. In fact, the imge
currents induced in the conductive surface create a
field that enhances the field created by the current
| oop formed by the 3D | oop antenna. Consequently, RFID
tags 14 nmay have an increased read range greater than
woul d ot herwi se be possible with other 2D or 3D
antennas known in the art, without significantly
increasing the transmt powes_ of theinterrogator. The
read range of RFID tags 14 , for exanple, be
greater than approxinmately ten feet (greater than
approximately 3 neters) while the transmt power of
the interrogator remains relatively constant. It
shoul d be understood, however, that other read ranges
are possible. O her exanple read ranges include a read
range of Iess than apprOX|nater one foot

. T T T Y
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sonme enbodi nents, conductive portions 40, 42, 44, and

46 are formed froma single 2D strip of electrically
w@omdne7ive materi al w apped around spacer mnatRCT/EHB2089033671

to define a |l oop. In other enbodi nents, conductive

portions 40, 42, 44, and 46 may be nade of nore than
one 2D-strinp [ﬂﬂ?ﬂ The examle of FIG 2A

i || ust { atesdPmoop aRewsinrcciOhas) bei Rgaeapgsr©has) y
r ect angutar—_jpop. Qonducti portions 40, 4&on 44, and
46 def|ne a(*%ctancular s&ggg t hat ijs sub§?§%9ially
filled{by smpacer ndterial 18343 Condudtive sl ons 4D
and 44lare substantlially parallel tg each other and
generally ddé¥ine sildes of 18 subst anti al 148.94

rect angutat '6JU[J. Gonduct ily‘q& portions 40 A4 —hav
| ength] which'is ngasured algng t he |x-axi s rectio
and a Wdth,gghich|is meagurngd in the y-axigx0
direction_1ln the cxanpl e illustrated in FIG 2A
conductive potion |44 and léddductive porti-bh020 hav
t he same—tengthant—wdth—However,—inothet

enbodi ments, conductive poF?ﬁgﬁ 40 may be | onger than
conductive portion 44, conductive portion 44 may be

| onger than conductive portion 40, conductive portion
[0158] %H\}S-b]e?wfdje}gﬁ Harahs daeenytips exgrapic agpihnce and reactance

eSO R R R IR PG AT IES SRR e
graphi dbmomstiptoecxampituesistdeccaidtreanmcd Quianslthddparaiatieriee the results
o Bebganaie i o5 SO aRryB Bol b i "SRa R ot e

reststiRe e&@_@@%cﬂ%@%ﬁ%'re@tﬁgé o aﬂ@l:"l‘b%%with SorrseT €qual

substanti al | ypara to each other and each have a
to dtengd mmyeabenal 0 ;mnegodbbdaw 16 memhesppetivaly. RBiputeagodbling is
ich is neasured al ong .t - axi nducti ve. .
Pl D A SPECeA0 iy e L ko0 RS Ty g dgpund plane.
Tht B8mYa@Xindd8ide8s b @HmckRviBPRB IRARRHNRRRAL S r £ hS ntBNai b =5
and wi dth of conductive portrons 42 and 46 are o
mrgWatant 22l g, Farget S mhaandiLini ©RAe8®. di thipgimulation the slit is
respectiye conductiv ortions. [[0072]. Al though
plaiEE B fielibud SR BefRii B0 oarangarne MBS lhas ghaR loop
ant3fhd IWpreAlrLsvhstarasTorRE 9 it @emetalipihchasdi difel sadulatichis
that 3D | oop antenna 22 defines a greater or fewer

perieimsdrwigt frequsasics fRs) akPhig- on different shapes. For
[0f3%F iRk Fesuft B ﬁ{écctohlé%fe? %Jd'eﬁﬂ%isdsﬂo@ﬂ% AGEA% AR B8 with a
su y par el to o

(U
QD

1%}

stant al e anot her or conductive
maploet il aebd atkih exachpibopeeatingdteqhencydidt AMMHaI Thte patlabf ¢k computer
to.one another. or both. [0073] Regardl ess of the
modglipsetuegesist b@?r%ﬁg%w,sméﬁw]“é&bmgﬁfr@ Fhenges ifgle real part of the
impthat ARk Al G & f ! iRseskid QUMb Sntial chapges i
T R ar e G O o e ORI el chapgesin
theaimagunaty pdreol tbaengidarct (by., acacRRc®i gvpaln, thergis sub¥fantially no

I.gn 18 (FI ). In rticular, [ 6. excite
oM heitotr s giteash Bt aBiow Hedin bl TR 2RI PiaigRs
resfiRink e AstEitl @8 redcRBBe thads dfitBScdripet Rbddinplaaihe A&Gple

The current | oop through conductive portions 40, 42,
opagtigghcqeny of sy Mekrrepraviicfibgovw2B by solid arrows in
conductive portions 40, 42, 44 and 46. As illustrated,
third plane 45C in which the current loop lies is not
substantially parallel to first plane 45A and second
pl ane 45B. I n sone enbodi nents, the third plane 45C
may be substantially perpen@hfular to first plane 45A
and second pl ane 45B. [0074]™1 n the exanple
illustrated in FIG 2A, RFID tag 20 is configured such
t hat when placed on surface 28 of article 30, the
first plane 45A and second pl ane 45B are substantially
parallel to surface 28 of article 30. In this nmanner,
current loop that defines third plane 45C is
substantially perpendicular to article surface 28.

Arr~ Ao~ L 1
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i nduced current in article surface 28 due to the
orientation of 3D | oop antenna 22. Forexanple, article
waehaes1£L8 my act as a ground plane that m rPCF/ES2909/033671

i mages 3D | oop antenna 22. As will be described in
nore detail with respect to FIG 2B, the current |oop
formed by 3D | oop antenna 22 and el ectrically
conductive surface 28 define a "virtual antenna" that

IS approgimatel vy -twicg. .t N SITZ 304
ant ennt 93 HRE) 4, KRG REGRCTTEL of oA TTACA™™)
createfd by astenna |22 is am>oxi mately i ngarsgased.
[0078] LAs previously described, sonme 2D and 3D antepna
geonetties Wl | kndwn in tIHO6ar t ey exhi bf4-30
pr ohi brtTvet % i tjed r(-_‘ou.i %géllg(:‘b Wem at lef,gi:‘u toan
electrically conductlve surrace. The el ectrical
currents induced in articl gagigr7f ace 28 by 3D | oop
antenna 22, however, enable RFID tag 20 to have an
increased read range conpared to nany other 2D and 3D

ORRLETIS SAOTRL R MR ALAShUR A aRERA R T
cuiseshlagparbactRfkdihe att (Qfﬂ')seaS@FFﬁfr@f | B dagd®)00vinitinis $abnlletich. the slit

s S U s i e S LPE U T SRR PERC thfol et of IC
ch1§f2f6%rn %nt&hﬁ shhanaedo fi ee | lfif\ﬁ r1§ﬁ{ ﬁg nl I\%_atr%@ xk &%tlen\A I\sl_lllt offset

ntenna 22. 1n other words, Tengt
Soasd hailghe 1ﬂ%hmoaf1ﬁ@x{dlracuma@oméﬁqblpo’a}6 RRlrDed 3§ A2035A are

Thus i eyl ad range of 3D.l oo t.enn 2
restadiio SOt 1l A S RGP LG SPrVF a8 B TP AR b Sangrer caual
to Mclt B NbouBIEImAE a8t 115, aldut SO in, eBed IMAL Snd &btﬁlfﬂ 30

as embodi nents in which size is not a paramount desig
mrp,arpm‘tl‘equ Ch@pll‘@hgloﬁelLW peHgTIIRY wigh @ Fr@YNT Paper ang tlaﬁ RFID
taga%)[)égaga)l( Ie%,a Pg n1][,m rguﬁvl\%@ qfhae[]cto%%rpu?eﬁ rnodrg Vé isepnegftormec? with tag
dith¢Be BE Y A 0f = Uam@mAgﬁ Nehnd WAIM—-E 12S nah, Emn?pl ®mnt &8 L1 =

| ength LANT nay be selected to be in a ran

0.54pp% da |t1i1fﬁ§1érwatsmsh¢ HitHeBlages eipihe shortrasidept ghq figegnognt location.
t

TS R IR 90y heF SRS PR SRR BT ot Bremeny

ingpgaegdr Theosialilation isyeerfoemgd kvithrfebgaenomdstfromOhe B GHz

0@ IhtBr 55y somomslypeling Brbivad FICS PAge 8 withs

maARRHRELIRL £ &a%?@oﬂe%ﬁ%?réqﬁe&?%f@)ﬂj iipe Thelre'éullt BEMERomputer

(apprOX|nateI l[imeters tO approximately 4
numhhmgﬂggeﬁsﬂmtphms@ﬁen@nbmuhﬁhm@srmdmefﬂ@hgmhmgmua301mmuhs
. width of t onducti v rt that form3D | o
in B oo @iosrot SDIRGS AR 1T LG At b RiaseoaBitigpally. o
S EBEHE thy RsHinté 8BGuent f@l@l&gﬁdﬁ@éﬁ 301 Btk Al B@r info th
Oﬁgﬁq 2A, condugtlve o?¥?6ﬂ040 and 44 hgve a ﬁeng¥ﬁrn' ©
UP&quz%ud tV&Slth FISEeM 40 ﬂ@ﬁg&lﬁa@ﬁd\’ﬂld agrgtaacoreinponsyisal thedmpedance

incP AR S VAT RIS 1 P0G AR08 L RO e in

theﬁ%ﬁt@ﬁlc@f Tablprstbeldbeivided r&AAd% resighes dna r@mwnoex Vﬂ&éﬁbﬂ/ahe
0. 04 inches(approximtely 0.006 nmtao | mm

coprEmantling o s rmpla %epat@lgdtﬁﬂuﬁwwé&lé a/ﬂdz @1? nrﬂ\sﬁ@%below
(approximately 0.025 mmto 0.25 nmm). [0080] Hei ght
HANT of 3D | oop antenna 22 depends upon many factors,
i ncluding the height of spacer material 24 disposed
bet ween conductive portions 40 and 44. Hei ght HANT may
be selected such that RFID t 20 does not protrude
significantly fromarticle surface 28 to which RFID
tag 20 is attached. IfRFID tag 20 protrudes
significantly fromarticle surface 28, RFID tag 20
and/ or antenna 22 may be vul nerable to damage. Hei ght
HANT may al so be sel ected such that 3D | oop antenna 22
does not interfere significantly with conponents that
are in close proximty to RFID tag 20. As an exanple

. NN




HANT, may be adjusted to match the inpedance of 3D
| oop antenna 22 to the inpedance of IC chip 26. In
w@adwonvom a feedpoint FANT , which is the | oce€T/0820091033671

3D | oop antenna 22 at which IC chip 26 is coupled, nay

al so be adjusted to change the inpedance of 3D | oop
antenna 22 to better match the inpedance of IC chip

26. As illustrated in FIG 2, the feedpoint FANT is
measured between a center 34 of RFID tag 20,

represented by the vertical dashed Iline in FIG 2, and

the | ogafh@g:r@n)C

f eedpo
di rect
case,

f eedpo
chip 2
side 4
ant enn
“tunin
Cross-
with a

y confect ed

ChRpsigfncel(Oham)E
to artPEP@l surfad

that | C chip 26
e 28. #¥-this

eReactameOhms) he

C 26 aiT
nt FA was

ctiy T cted t
adjustggﬁ?n this

grounthy 4 the
way in FlI 2A,

5 woul b be il
P or side 46,

| ust rapededas bein

The inped

h 22 td t hat

of IC eARY 26 may

g posi-tdlomed on

P
be re?%ﬁ$ed to

as

J“—of 3D too(
secti onal vieg

wof FEB ag 20

6] FI G TS d
in conjunction

(ticleywurfad

e 28. &kRH3 ar ref

er ence3nggrbers
reference_simlar f i
signal 18 excites a curren?aWﬁﬁough 3D | oop antenna
22, thus generating a current |oop through conductive
portions 40, 42, 44 and 46. The current |oop through
Experiheap6ant enna22 is illustrated by the arrows.
Article surface 28 may act_  as a,%gound Plane-if
[0162] 1 Egpsiingns Seths geadsangefsrud diTeientRFIR Egng 6 -REGP tag A,
RE*I]B%%%B, R‘Fflf&%@q{lilﬁtth%ﬁ RIFES 4 E%I@Qg e 2 ’FPp tﬁ% g;é were

antenna 22 can be created. Using the efectrica

detetminath Bachseehe RRHD tags everodaignicd methsullehgtb & A28+ 76 mem, a width
area of the current laop is oximately twi ce, as.

Wi g 28T e eEily Elnar Tad R g1 CHBOI 5 o End GG 4343 Wiffh_gnd -

25 Raht REWD ps A-Pev@E UbGhRdsvit 2618 ABCAN-EPRANAA, bltGyith varying
area of the current |oop which can enhance the overal

slitrlgeigths Lo RHI037E Q wasdnsighed sioxburpt @g Dhtexbepabad adifferent slit
rdion t he .3D.l.oop.antenna i s. def.i ne ortion
oft S Sorat o s B S ERBRiREh S mloR i i AR Mol

FI D
tag is attached. This exanple is illustrated in
further_detail i ELGS.__3A and 3B 100881 FIG 3A is

schemmatic perspeft ibwer (@ df SamstHemkexarksaé Range (ft)
conf iggrati-onfor an RFBtgg 50 that—nctudes 3B
| oop aﬁ'th%r?aégSAZ. I n F;-a(_i 3A,| RFI Dlot ag 50 includes 3D
| oop | arFENMRAg Y, | @ spaaer ngterials 54, [|C chi p1@6, ang
arti¢le surface 58 In generlal RFID tag 50 operates
in a|sRiPdiegkanner asl RFID|tag 2@ in FI|G 2. Hdbwever,
t he c¢cogtigquratiyonof RFDtgg50—differs—fromthat—of
RFI D tgghggng% partigglar, t he 25 stripg of 10

el ectr RgablImuggonduct i ve material 60 in RI G 3Aogdoes
not wap conpletply around gpacer materilal 54

| nst ¢a&FIPDagth i p 60 ithcl udgs strudctures 51A afd 51 B
on opp te—endsrof—theg2Dstrip60—thatcoupte—to
arti ¢l STRTPESE B8, [1f this [manne , artilcl e surface 5¢
fornms at least a portion offggP9l oop antenna 52. [0089]
In one exanple, structures 51A and 5 | B may be
directly connected to article surface 58, i.e.,

el ectrically connected to article surface 58. In

anot her exanple, structures 51A and 51 B nmay be
indirectly connected to artig)]e surface 58, e.g.,
connected to article surface™8 via el ectromagnetic
coupling. That is, structures 51Aand 5| B may
"directly" contact article surface 58 in the former
exanple, e.g., via a conductive adhesive, and contact
surface 58 through el ectromagnetic coupling in the

| atter exanple, e.g., through a gap |ayer. The gap

| ayer may, for exanple, conprise a non-conductive

T e
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substantially parallel to article surface 58 to which
the RFID tag is attached, but still forns an angle
waowaok/1ea7t4 cl e surface 58. That is, 3D | oop antRCHESHRI/033671
may be oriented in any configuration such that plane
55C is not substantially parallel to article surface
It may generally be desirable, however, to orient

58.
[018)] AsdPusiigtcdhyahs esylich Tabka 9. prhendhegap was shorted (gap = 0), the tag
: il ' i cq 58
GRS IR Y ASTEHLET RLRhEISD BB PR 28 s nease
and thadlit affige Sofr0034dhaihsd leame] thelel vas idsubstamdil affeatehe read range

o b TR 0L B SRS ot S v
de@Ob4. QRS cBh@tariﬁé’fh@r&u‘i‘tg of REfb aad AR WT%@Q%@%&B@% in the
and LP2b, I bmay, for

respectively. Lengths LP2a and L
offect Sioplser, rebeced i rd nenge lcynsiderably nBasesl cartllest eixpeimental results, it

th le, | h 2 L f
bl APt g AR g Ent b RE D B batrent o
[0152YBYGES., 20800t 7B [tdRata BRbthE 2k anBle REIDHaE 80 €PIG. 20A is a

| engt hs. Conductive portions 64 and 66 are

schegiasic aptspedtivy vigar off REID tag 368 ¢ih carywation vdthtratiele auifegegidh FIG
ener.al | .10 | - 1.n_ot her. .e [ t

208305 B PR i P o R Al W o Mol i RN R
RADRIt& 350 cdnforaiigubnaitiady wifGoRBIITiap 20 g TIGI 20Hub2D 16¢h antenna

and 66 and vvi,nqs 51 A and 51 B have uni form w dth WANT
35hehREHR thealS0ripcludrs oysslanping ¢uudpethis. portionstthas function as a tuning

; - he. wi i

ol FERE TR RIS tar UM O S L R b U Cat cas
part af yondittingspdutidn 4 df HD Boapxdneamaia BEY 0Ad as prareslc ahdudtale portion

%4 qgn eitger side along.the x-axis direction, and
ISUARELY MY OF PRTTECY PUREPREN CAFrSHVESEHe 2D strip 60 to
[0 lfg! e s S HELAGR, I8 lodphrkdHng 35BS inc MY SubbAe A s aButes

as contact points that couplé 2D strip 60 to '
corghuctied porsion B &4 &obBconMeveDortginr4(p 16 ®theem anséancess benductive

pofihir>? wibH in e ST Gre darsdSRBET hyiREihe o, e

ovEdpBlg@lon B @ive peARAS bf 9D 186 dhtédh@ 380 hedy 1R Id@uteBdb e shorter
formed by the underlying portions of article surface

sids @f condyglvapoatiand0.51 B, teele lsét oficgrtgr Stiend khehip £hén FIGS. 20A
R B T e e
paidbhRYes that fhay BS péjatted & tahé&3DIoo atchiatIS2 einplud ingQitsei @R of the

64 and 66 and/or w ngs 51 A and 51 B may have varyin
oveii g ey raima. ‘fV]é‘i‘i@t‘ﬁ’n%quaF@Gb%jhs'fﬁﬁ%e bgtweerpfongdpeiye psmnagiil and
: : [ I t face a C

cohBtiy PO B LG ol QBT LRGN SRk M RIS Worv v
andl exs offexdl of thpasctlgnEe, rvabk Lice., tRodisexenfrbm, thEGedpaoions IC chip 26 to

and 2 b@l) ow may be used ho calcul ate the size of w ngs
thesVarid B REERsaRgeBCadly eveeliatsapf e dvaran B aert drice
Loyﬁkkﬁgcaﬂ_ PeiRrasat 6r'T@oJE£&E WENGY JEBYasb® TRPManges in capacitance

I ntoEquation 1 along wth a value for the inpedance
will hasciskifis urf fasonamnfrefwancuend ean brgusad $drgnning ithecanitenna to a desired
imEq&Jatei on 1 can then be solved for a capacitance val ue

e cal cul ated val ue for the capaci tance value C

[01%8D FIG VPR al dddddtscétinal HaWaSIRFIDAayB §Mint dbajunetisiewitBlarticle

the dielectric constant and a di stance, i.e. distance
sutfecewde Pl refergica gambengefesmpe sifdlas frafuiese BIigsignal 18 excites a

oIS, 980, LGP S0 B S5 v

an operating frequency of 915, for exanple, a

capaci tance of approximately 30 pico Farads (pF) or
nore may be desirable to approximate a short circuit.
Equation 1 (Z = 1/jwC) Z= - j C A Equation 2 (CeA/D)C
= D In the equations above, Zis a reactance, wis a
frequency in radi ans per second, Cis a capacitance, A
is an area of a capacitive plate, Dis a distance

. o o " . o - .
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RFID tag in this manner nay detune RFID tag for UHF
applications by shifting the resonance to a hi gher

W0 e@gneaied. The detuning of an RFID tag i s ShoREl/Us2009/033671
FI GS. 4A, 4B, 5A, and 5B. As discussed below with
reference to FIGS. 4A, 4B, 5A, 5B, 6A, 6B, 7A, and 7B
experinmental results indicated that RFID tags 14 nm

porsions dQ.firedt P andj33dt iThg cementieandpetugh SPARYP antgaicin is
RTINS GER AL gl 5D B0t duceniti 20,
thet duereRALDY tag)ghad D happtadnecnxa 82 sradhirsaciciosnthicdap bgtwdae conductive

| engt.h of the RFID tag) herefqre, 3D | oop antenna
pom}%ég 28 6P Y OB O e L i T BT g
coﬁuﬁﬁb@#érﬁ@ﬁs\’ 4d, QRG L @Ak hap Qeg)a_c@ivg glategﬂlgta&ﬁfgetéﬂa@ischarge as the
ly 10 f Ximately 3 ), by

appr oxI nat el y eet (appr met ers),
alterdptirgg dumgnt (eC ¥ eedpdsiptal FIANT throBEIG3D 13¢p ariehriaB52. Thus, current

illustrate the.perfqrnance of | D t.ag.wi th vari.ous
e S S Rt R T R R B A
altéMtifecusicaed fﬁﬁ@ﬁ%ﬁﬁwghejy IRPUAtenh®3 9T uhigPeddd)@mile still

quarter wavel ength of the operating frequency. Using
providing theapapandti¥o wanarepebolitios ssavbed akoven exanpl e, RFI D

t h lhen equal .to or |ess .than i .
08D IR B 20ATRG 0PI s e e &G Ry bORRG gapgeitive uning
cleh@APRith@v@rnhen siaditad ehedt $howa i6 MASCIA ¥ed 2B, overlapping
ur f ace. [ 0101] FIG 3B is a cross-sectional view of

cor?é;mpbvq iges 334 ¢Bmaxherdeed (i atherantongs grudtyres secing 3D loop
g e e S
Funherchoed, IREEDaag B 50 mag indaeeovbBappongreandattosgebrii@sfor & in tuning

si gnal 18 excites current through conductive
3DJgR ARG WHousHe TFedpPRY Eneet s QIEocs GPMFoRieF gt antonna

358V 1 hls&asUNE 368 T8 ME4tAGE c@ieraX oPudobb dendaf 352, ie., Fanr =
article surface 58 is reasonably | arge. i ng i mage

0.theory a representative electrical nodel of 3D | oop

na 22 can be created., Usin e el ectrica del ,
0 8] §AnB e imeRs A ETh D sesrl SRS Bpdlics §Rbodi Rl are
withiree QEopehtf tikdoll8Wing @&ifhsi S approxi mately tw ce as
| arge as the physical area of 3D | oop antenna 22. In

particular, the article surface 58 can enhance the
area of the current | oop which can enhance the overal
radi ation. [0102] FIGS. 4A, 4B, 5A, 5B, 6A 6B, 7A,
and 7B are graphs denonstrating the tunable nature of
an RFID tag in accordance with the invention, e.g.,
RFID tag 20 or RFID tag 50. These graphs present the
real (resistance) and imagi nary (reactance) parts of
the antenna i npedance (as seen by the 1C) as a
function of frequency. Mire specifically, FIGS. 4A- 7B
paraneterize the length, wi dth, height, and feedpoint
of the | oop antenna of the RFID tag, and provide
paranmeters for designing an RFID tag exhibiting a
desired bal ance between performance and size (i.e.,
the formfactor). As described above, the | ength,

wi dt h and hei ght of the | oop antenna may conpri se
vari ous conductive portions (including conductive

wi ngs 51 A and 5IB) that have | engths and w dt hs t hat
can be adjusted to tune the | oop antenna of the RFID
tag. The graphs shown in FIGS. 4A-7B were generated
usi ng conmputer nodeling with CST M crowave Studio
software, available from Conputer Simulation
Technol ogy of Wellesley HillS, Massachusetts. [0103]
In particular, FIG 4A illustrates exanple resistance
curves 70A, 72A, and 74A for an RFID tag with a length
LANT of about 50 mm about 75 mm and about 100 nm
respectively. Curves 70B, 72B, and 74B in FIG 4B are
reactance curves for the RFID tag with a |l ength LANT
equal to about 50 mm about 75 mm and about 100 nm

. o - ~~Ee- o~ 2
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Consequent |y, adverse effects from shorteni ng and/ or
thinning an RFID tag may be mtigated by adjusting the

wo ewdpaa7,d FANT- [0108] FIG 8 is a schenatic BPOHYS209/033671
of testing system 110 for testing a read range of RFID
tag 112. In general, testing environment 110 incl udes
reader 114, which is nounted on a bracket height H
abo$d-AMMBnd 116, RFID tag 112, test surface 118, and
support 120. The experinents di scussed bel ow, were
done in a small anechoic chanber. To prevent

1. el ect mdivefggtney idadteidagoe (R D) tdpecanmiresingor of t he
chamber was shi el ded, with copper sheeting. On top of
theg?%’paé‘rtenélﬂgl&‘i“}fg?d%‘l ue absorption cones were
secured L Qugh@ivt gert&)tlfhﬁbﬁg allGhdth 8YERLdth that substantjally

el ectromagnetic reflections within the chanber. Reader

114 exasd plthickewsaof thadirg mdndfctivh portioamvkerciartie REED andgvidth of

112 | aced. at the ot her,.end. of the chanber. The .

di ot eSS rbeR bR i ST 8 Tyiad & portion of the
apprig¢icomdiRtive portiof fornlifd  Anikd éIERERTbr finlde dnd38Heddice of the
used in the experinents di scussed below. The RFID tags

wer boapeiggnackndo verify the results of the
paraneterizati.on of .the length LA Wi df h. .

e gnt rngr ord i Flesp ok e a0t il substantitty
Conpkdesd Aghidkiiss bOBP séddhe rRBAdRHONPortion ! Wikergihaphngth and width
FI GS.. 5A-8B. For exanple, with respect to Experinent

1, Pf the sasadepadyctiveportioagubsigrvllydisdn 2 serond pfang fleat is

RFI 1 i onst ' : :

confy e plE RS R EORE ol i) Bortiop hgine

2. Expeichieoduplitté thefist canduitegebrtisi;agda parti cul ar

one 0 e.RFID tags, from Experinent 1. Experinent 5 .

was 8 BRiCireat get alﬂwrﬁﬁ?teﬁ {48 ToRP e TR ORRGT G AETORY 9
ex&lelith@lgh S Pirdi@ha?0 floW thidEgh 3 fikNedR@68iVRpottih and the

experinents, all of the tags were created using a 5 mm
sedohil ckndustine patien ama camcnd bayptthdtdies immthaidddarsoppies sutapetially

W t conductive adhesive o he back for attaching
peipride " Bas Btt Pind Ehf Padeecbdishene o1 11 con 1 C chi p

used was a Phillips | SO 18000-6B packaged conponent.

[0110] Testing system 110 was used to test read ranges

2. of RbfBHRJgagafxlgm b véwreinehd REID @sis eanfiguredzsueh thegthe third
- | r - e e
pifiR%s GoRRRTEDEYRulF R AR LOE B Giiclh PN PP rtuce
of thagrtldd@ on a conductive test surface, RFID tag 112 was
attached to testing surface 138 using Double Stick
Scotch(tm Tape avail able fronBM I nnovative Properties
Co . .
3 por PAPRERR s of L AT T Seor kBRI couples o2
coslucfiac airfaRE-bDarc nitiple kd Zorwathe cestedognthat fiessamtleathed ptane.
properties of which are not significantly different
than free space. Thus, the foam core approximtes free
4. spaqge RIFPD ] of[Qaided SIHEAR iR chRADnARER REtidRRhEuH&% pair of
112, the power |evel of reader 114 was set to a
corgagttpoos that ¢aipleetodindcandtietivgasuefdcd to form thervamitest lobp.1 dB
until tag 112 was no |onger readable. In particular,
the power level of reader 114 was set to 31 dBmwth a

5. cablrhe RFID taAssUEeh 3, QviRecih 4R scIhRY @hal@ivelpdRidregettticang

out put power of reader 114 is 30 dBm The conversion
coyplemtpdbg emduetae spoines of the amcledoderan theesyrrent leep-
expected range in feet is provided in equations 3 and
4 below. %read range = VI ]ten(dB)ll *100 (3)
theoretical read range = 5ft=*VICatten(dB)/1 (4)
[0112] In this way, Experiments 1-5 determ ned whet her
reader 114 was able to read tag 112 at read range
di stances Din order to identify a maxi numread range
di stance D for the particular RFID tag 112. Reader 114
provided a visual indicia to indicate whether RFID tag
112 was successfully energi zed and responsive to a

o o NA AP o "
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center of the read antenna was al so position at a

hei ght 2' fromground 118. The replicated perfornance
w@Roowaee7D i s shown in Table 3 below. Table 3 [BAWV$20091@33671

results given in Table 3 suggest that the inpedance

and the read ranges of the replicated tags were

substantially simlar to those of the original tag. In

6. ot hdhe Rdladag eftrdaiped arhescin Hicaicrens FNBRSTHVEIMOHEM t est i ng
el ShoREALIEALES R L B SR Ny B O L AT Lpon

lodphe robustness of tag D, the read range of tag D was
neasured on different sizes of netal plates. The plate
sizes were rectangular and square and ranged in size

7. frommaReyd (1Bt AGREE Whekln HRCRED {ag i @8 oudedi NN %t the current
inches (about 4 1 cmx 4 1 cmto about 25 cmx 10

flowmg thAmigs tloanloop antEair eddces alvarientrapestondectdversarfges ofeam article to

R RETR ot s MGkl Fo P s miaic s Ot Y i oo antenna.
Table 4 that the |arger read ranges were generally

achieved with tag D attached to the larger netal
8. pl aflés R&HA taghel dargt T.erhoran dha cungatindesed aehe eeiidugtive surface of

o SPLPYRA, SR LSRR ) R LA LY R TR

used in this experiment was designed using a
configuration simlar to RFIDtag 50 in FIG 3A

That
%is, Thp BEHR teg Qfé‘éai(q hLikg logp poteppa dofpiigg %;ength, wherein the RFID
- Y ! ke electrical contact with the
C“ﬁgfgﬁggﬁgﬁg/ ﬁgégﬁg?he tag. In this design, the w ngs
can directly contact the netal plate or contact the

I h jti li .. L.n Tabl 5, th
IO-EF?E%? %ﬁlﬁﬁwﬁﬁgﬁi,ﬁ%@% i?lﬁ e%%n f%lﬂ& %@Pgﬁh@hﬁ@tﬁﬁhe RFID
cirBlitls®rfsst AR/ Bfker HhE WnBESYf the HobanRREhL tag was

tested with two different I C chips of the sanme type
and is |abeled with "chip 1" and "chip 2",

respectively. The variati.on | er f.ormance . bet n
115 A D B P S i B B Rt o aes o eastone
slitl tHAREFIARE L o MPIi tBE FiR SoRRIEMREOrtBE tHaCrimbti S as[tRd@8ing clement for
Tabl e 5 al'so includes results for an experinental

tundeg thg pmpedappe efthe agicanatiotsupsianijsly enatghosn ernsdanacioféhe RFID
. l S i bet ween the netal plate and
CH? gQ“#@g%ﬁ%fmgﬁgékﬁﬁﬁﬁggg. Post-1t Notes, avail able
from 3M I nnovative Properties Conpany of St. Paul
M nnesota were used as the dielectric, spacers. The
12+ eadhe YR %ot dltier Rerbereay et isiryitn eypledepahatist
cof B A DELElneR Gy iR oF ERELAN bk igRPELorRl o Bffhoop
anteomt ach tbel slititkatrfetnad thpleah e thelbwe wenductite pertibe lof eheddop antenna is

hat the farmance of the REID t i.ncl udi.n N
offfé,%ﬁ‘%ﬂ@&ﬁ%bo%celﬁén thsrsame disetiongsthS BFD sutyil & Of%sfg@?rg the
Cmggnﬁq§3kgp%g%ﬁglby designing the RFID tag for

capacitive coupling. Mire specifically, the
performance may be i nproved by adjusting the |ength

1351 OHE AL SR LB e iR ea e rnion TEEAEGH

coRlucB¥2hcefth48 substhrftiafly ROESHRGE [UE A RMOIOES BeecOXEETRIdBE Ve trace
nount i ng nenber 200 ?or attaching an RFID tag 210 to a

to fumdhaming dgmensdopiuaimartheirredace of thayawmamalto syhstantiplhgmatch
' t ' f RFIDt
an J5EERe 0t R SREER LR AR QBT g 2

menber 200 nay enabl e nounti menber 200 to conform
to a substantially non-planar surface, such as a
curved or irregularly shaped surface and support RFID
tag 210 in the substantially non-planar form[0122] In
order for the RFID tag 210 to function near a
conductive surface, the structure should be designed
so that the RFID tag is a sufficient distance fromthe

Y I o o .
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does not Iimt the flexibility provided by sections
204 and each of sections 204 may be separately
w@eaaabest4 t o surface 202. I n other exanpl es, sPeDES2009/033671
mat erial 203 nmay form both sections 204 and surface
202. That is, spacer material 203 may be shaped to
define a substantially flat top surface 202 to which
RFID tag 210 is attached and a bottom surface defined
147 THE RFPIALSE UL PA BBk ORI H0RS neRitohd iy Bh G (araing
thef ®rerteghing caplaceve tiakeri al 203 in this case, e.g by
enbossi ng, nol ding, or otherw se shapi ng spacer
material 203 into a form having sections 204. [0127]
15 MOURHE RGTITRADSH I 2RO ST HER B 1Y) QR ufti¢ Eshpld BHavEide
sufficient support for RFID tag 210. For eganple,
colmcfiacporBOR ofvtg lolgf dmienna as aildcatien affed from 4 benterRFIR loay

210 ¢ be ¢ | et el 0Si tioned an nt i mber .
i, S ing e ERBicnati VRl oo thebam Dol et e same
dirb@ioand thRFIYERFuiIS bFERRIm Be dea@r diflc 1ddpRYSa. t he

desi gn of nounting nmenber 200 shown in FIG 9 is

nmerely exenplary and should not be taken as limting
16! N Y RY9Y ta R@ftcl'fa%éi 1,”&%%?%'{1 A 18 n?r%rennzaolg w12y t(;] f)le%at% W an ultra
shape ™ an si%ze and nciudeé any ™" varlé}y 0
highefedquesy (UHE) rpfgnafttee fadexdpettrihy and/ or reduced
wei ght, such as ribbed structures that extend al ong or
across RFID tag 210, a channel ed structure, and ot her
fea I : lexi bili .
17t ANk RIS St Sk R inEAER P e (Y] Pt pfign and the
lenlgthGS. thd €@&oad dorlduBtivd parsom atcent drastepprgxirastyly 50 millimeters (mm),
conf.i at.ion for .a nounting . ne r 0. In . .
thep‘g@fh %ﬁ[ﬂa?@st EPRSuCH FRPoTt PR ERe %a@gﬁ* qfﬁ%@ peard gengiietye portion
ard BN NG pFRTREE1y2205 ¢ m, ahll AEhhREnAR oRfleDirt@ghd ssill BAductive
RFID tag 210, to a substantially non-planar surface.
poffioe i$ lebuihtn apdxiexseiplleninn FI G 10A provi des a
detail ed view of the surface of nounting nenber 220
that attaches to an article surface. An RFID tag may
18he Tes R0 thiPoft NENS1,dehcddin muetél'b BgtchREheL&DinhBadpat the
opposite the surface shown in FIG 10A That is, the
RFJ/IB é3¢ BiEbancanprsing a spapctragictyd daspeed: withis dihe maer sppee.
nmounti ng nenber 220 for attaching to an article
surface and an RFID tag may be attached to the top
19sur frac @ PD sy dMJairelheicrdd thd RRIZDEirddst @Rpiked dhefdf@n integrated
. 10A, mounting nmenber 220 includes a surface 224 and a
cirgiif(IG).ja Sirfaec aqopsHa Weves(SANK). eRd AN pregaic sirsuit.
substantial ly perpendi cul ar from surface 224.
Structures 226 protrude substantially outward from
20 s ur fAaedio2Petucicyaidentfication (RF 1) Bgstem tcomipkiying:
per pendj cul.ar to surface 224, and are spaced aparlt
£ ofFERERURE PRATIEUTG (B ARPHERT e bR Fdiu EopisBOERF) field; and
have, R FIB I oifiRingef i nes the thickness of nounting
menber 220.” The height of structures 226 may be
subst ant raddpyantemgehat tivdwdeshe t hi ckness of surface

224. Generally,. surface 224 may be sybstanti al

Tt o e bR AphREE S B e a AR R 1 hac

struct ur ghbstantiely tdted b tifckneWhbf tBe Figdt dbitiudBvS pdrtibs, veidrein the
strength to prevent surface 224 fromfailing. In this

way, surfeaeth agaviddeel thefirdt cepductiyepgrtien swisfantiglly lie in a first
afforded by structures 226. [0130] As shown in FIG

10A, each of structures ZZGSﬂfy be tapered between its
base and top. That is, the face area of structures
220 may be greater at the point where they attach to
surface 224 than where they attach to an article.

Because of the shape and spacing of structures 226,
nount i ng nenber 220 nay be mani pul ated in

substantially any direction to conformto a curved or
irregul arly shaped surface. As an exanpl e, nounting

N NSNS .
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[0135] FIG 11Ais a plan viewillustrating a nmounting

menber 230 including a surface with ribbed structures
WQ@2honbegt4 pronote flexibility for attachi ng anP@FUE2009/033671

tag, such as RFID tag 210, to a substantially

non- pl anar surface. In general, nmounting nmenber 230

may be simlar to nountin nenbers 220 and 210 except .

for the ebngiajleasts mm@lto the fgstcguduntivg ppRign fprgpe gduning

flexibili | G
11 A, str clohenf TR M I‘TQI% ‘ﬁur aOL”t%%g%na! Al o
ri dges that aaee@mﬁabhakmbepamohhamhgmlaqﬂhdmfwnbhﬂmt

ri bbed surface, mhere e t structures .234 has
| ongi t udPHRefangiily cxesed ﬁﬂﬁf?k %%ﬂggswﬁ eeptuctyq portion, wherein

per pendi gl 1@afoth Qn@widh %? the%%ccﬁfal cigﬁlitgtf‘v@%ort%rsﬂ%t&ﬁtﬁtﬂy licin a

234 protrude substantla y perpendi cul ar from surface
232 and agoend p‘ame thaa prequbsthntoayeaciiiet toethe fiSit planarthe eccond

structures str.uct ures d su

That o sarrdEavpubiof behEgleRea i Yot RARE iy oiidiciive

cont act s pgMiohagRl 232 is greater than a surface area of

each structure 234 that contacts an article surface.

The t apere&FsRgpeuiptlestricalds Qm@gctgdatp tha ép%)pﬁa@nng wherein a

bet mﬁet&%excﬁ%&] {I}%&%\%lstﬁe ﬁlgs? ngé(glﬁ Ve p(():I‘glR }1% icé Jegon ldnctolngtgctlve

a| opgrtioAén h engtdt 16dp thhf i tin b eisirdPidne ﬁh@dls I’i&b’stebﬁlabﬁ PErpendicular

until the tapered edges of structures 234 abut each

ot hé the Aggigianierigr yhe sesemt Plags ioemvbayt ap B sighp! Beresponse to the

pre ible in at |east one direction,
hﬁ&%ﬁ%hﬁé?ﬁwﬁéeﬁgth of nounting structures 234.

[0137] FIG 1IBis a plan view illustrating a nounting

21 oG AT PLOBIT Pr ST L HBA R G e ugagha he hird

pldAOYEN BEtantR nARURE kY sUPRIB BF ard AQiciNGhHdRB cliddB L surface
structures 4 that define a ribbed surface, where a

of thengfidlesdi nal axi s 245 of each of the ribbed structures
244 extends along the length (i.e., substantially
parallel to the length) of an RFID tag, instead of

22 Subghaydtéh by clRBh ReNEh&Gbinake §@ohdordabdpRfioébupisk a
tag. In other words, ribbed structures 244 have

condustivesiriggelan aiglcdp oraptie surrapdeep hadiesin sheathird alang.
parallel to each ot her . Thus, nounting nmenber 240 may
be particularly flexible across the width of nounting

23 menir@e syséin of Olh38 P2 Wihdrein fhéSzcodd doralnctivid Briidd wstudad £pair of
mount i ng nmenbers i ncludi ng nounting structures that

contpgt POUKS thahequala to thresPUHENCUERCE 0 or substantially
parallel to a length of an RFID tag that is attached
to the nmounting nmenber, in other enbodi nents, the

24 moufthe sgptah obiclain 82, wikgrein abvescamnd bmrduatﬁvemugﬁmecﬁup\]zdsm the

CO@ﬁ%@eCt ﬁ? F ﬁﬂé%ﬁtqafﬁ&ngﬁﬁeﬁ?@gp wy%& R lectrical coupling

an§9@§%@%&h IkoQ&ﬁE@§a||y (e.g., at an approxi mate 45
degree angle) to the length of the RFID tag. [0139]

FIG 12 is a plan view illustrating a erX|bIe

25y bt Phage B8 oF Girh R0 dherdip A RS xS et uf A5 e curren

floSitsthediichahd Mop @htcRhAinalices Uchaes: on%sccﬁtaqmu sirfit&of abZarticle to
channel ed structure 254 nmay be forned by a series of

whighrtge RETI g isjatipehed & ghheasea wieghetisded senserted Ingicdoop antenna.
these fingers may protrude substantially perpendicul ar
fromsurface 252 and have Lgﬁ red edges to pronote
flexibility of nounting ne 250. [0140] Mounting
menber 250 differs from nounting nenbers 220, 230, and
240 in that the interior of nounting nmenber 250 is
encl osed. The interior may be encl osed by channel ed
structure 254 or an outer shell or layer. Enclosing
the interior may provide oneor nore advantages. For
exanpl e, injecting additional adheS|ve into the

o ~r- A
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FIG 13B indicate paths for cutting RFID tags fromthe
material. [0145] FIGS. 14A- 14E are conceptual diagrans

WO R009ge2784 | Nng anot her exanpl e process for nanuPEEUSR0091033671
RFID tags with a nounting nenber that enables the RFID
tags to be attached to a substantially non-planar
surface. In particular, each of FIGS. 14A-14E )

26 | | dbe puties ofclawydenyhepindhegirrant inducedeeiutha sprduchye surface of

LS t [.agram

et E e bl §h i AR EERR 1) arorl O

menber for an RFID tag. FIG 14B illustrates an RFID

tag 274 placed ingjde cavity 27Q..1n addition to RFI .
274 ag quay, ﬁ%y?glagn 2{), tgg apfonpg g?flifg{lg ﬁ?%’\gﬂ]d &herein the 18 chip is

cmﬁ&%&%ﬁ%%@ﬂakﬁtﬁF|D tag 274 may al so be placed inside
cavity 270 mﬁ%h RFID tag 274. Wien RFID tag 274 and

any other protective films have been placed in cavity

270, cavit 70. e filled wi,th.a curahl e, resi 6,. .
282 THE S i of it TRt spiEamb i B 1 eefidy s aC enip s
offhdtlttoela WeitBOofithd RALIhAT thDlop Bekeihd h a thernopl astic

resin. [0147] FIG 14D illustrates a shaping tool 278

driven into resin 276. Shaping tool 278 nay be pressed

intg,resin 2 unthl_resin 2 has, set . i ng .t ool
290 0 BT QbR b S AP PRSP AP g s on
sliffth@xfolihd 4 pap innhefifse sontudilGe pdreion exafiplctonssRald f@ingadment for

278 may be shaped to inprint structures 226, 234, 244
tungpg g ampedages eisthp antegna ey subytpitally anajeh amismcdanac b itheRgID

. . 26, 234, 244, or 254 from
Clrg{ggﬁoﬁ‘}ﬁi‘%t@f%ﬁe@?ﬂ%ﬁoﬁ&f 6 has cured. [0148] In FIG
14E, resin 276 has set and shaping tool 278 has been

remgyed. Thus, whal remains jn cavity 270 for n :
3051 bRt A4S O C@lfﬁ%ﬁﬂ%@lﬂﬁ@#&@@ Pipuitis Caunpd tﬁ*ﬁ Sigeppuctive
pottRY drheAosy BSR4t @l1bdAiBR BFRLERA a %H{thla&Qhe [03bntenna and the

“manufacturing process may be particularly desirable if
slitcthatrfouad the ggp st tn desteondichize pprtionef thednopf amenna is offset from the

ReSE RO e At P adias® 4 R e B by et & the toop

ant@BiNt i ng menberassenbly to be finished with ribbed
sections at the edges, which nmay not be able to be
achi eved when using the process described in FIGS. 13A

120 A oL A5 B BRI o ROBRI

cordilo gV @fthdeahitysubdtimiaRE lobell@g a? Ragfa forfon 2% sdovitid SAaduode trace
antenna 301 of REID tag 300 includes a slit 302 that
to foumcthe Brangadergent foy typing tsrspredancs qfthe aatenie é@ysybstapfigdly match
i 301, i.e.,
on FRash o EERERD CheTE L 38 4 205 F8R s enna 301
is offset froma center 34 of 3D | oop antenna 301. As
descri bed abaqve, e. |l ocation of feedpoint. FANT may be .
32adj U3 8¢B © Efn 3B ﬁu&gﬁ OIS mrpqnﬁ}lﬁmé?ateﬁ deparating
thd RRrlhPsiRE E@uefivd @gdpoi nt FANT may be adjusted to
better match an inpedance of 3D | oop antenna 301 with
an i npedance of I1C chip 26. [0150] Additionally, slit

302.0f 3D 1o antenna 30 ct as.a c itiwe .
33 oG Erenan R epE s Fruf e R A g Pis BoiBE Bkt i gonductive
portidn oPkhet 1@9 éntbnaQit h36datibh Ot Erdphh Rerdbr dPth@lodb3hRARLand the

of SOFFSET. Again, in the exanple illustrated in FIG

ovarsRpINBQPRESECTivEe drapes arg effpes duon the REID) ditsett iHicspmdirestion as the
[ 6 [ I T that represents

Rfﬁﬁgﬂféﬁgvﬁh%#ﬁ?ﬁéhgﬁﬁygfﬁﬁgg8 ég 1'Sh.  As such, slit

302 may be viewed as a gap iT conductive portion 40

with a gap wwdth equal to LSLIT [0151] The I ength of

slit 302, LSLit, and the distance that slit 302 is

offset fromIC chip 26, SOFFSET , nay be adjusted to

tune 3D | oop antenna 22. As will be described in

further detail below, adjusting the length of slit

302, LSLIT, and the distance that slit 302 is offset

N PN [——
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= 0. Moreover, 3D | oop antenna 301 may include nore

than one slit 302. [0155] FIGS. 16A and 16B are Smth
w@haptie27that il lustrate exanpl e total i nmpedanckCHS1000033671

antenna designs. In particular, FIG 16A illustrates a

Smth Chart of the total inpedance of 3D | oop antenna

22 of FIGS. 2A and 2B, with dinmensions of LANT = VO

mm HANT = 5 nm FANT 13 nm and WANT = 6.25 nm FIG

16Bi.l. | . ' . f '
3400 O o 8 ERR 0T R fooflndcfifh SR s MIRGHRLfifeh
freqesey (UEE) rangElo6Ghe rddib spentrudbB, wi t h di nensi ons of

LANT = 5 mm HANT = 5 mm FANT = 32 mm WANT = 12.5

mm SO:FSET_= 5 mm and L SLIT = 0.5 mm In_ FIGS. 16A
35and 146 l@ys_té}ﬁ 'oFEla?h;l-QO,l JVHE?EiBQE@EthhQﬁ%J s E&Q{é&?ﬁ{%ﬁﬁon and the

opti mal” I npedance matching for an exanple |

lengtjuefrtes s@vRMcamiaicBUR riibn astat &gt appraxmpatdhridemdfimetess (mm),

ant.enn 2.and, 301, respectj,vel. an ex le .. :
neiot i i EHEYe nrtR S it i SePaPEidfqiva nariion
arel&ﬂyee%[ap{pﬂﬁﬁmﬁtely.emﬁ) hén, IRY thel tAicRAE of HRLABICAY sedild conductive
achi eve the required reactance to match the exanple IC

pogtionps leasthan pppyoxisagdy ilmBl G 16B, however, adding slit
302 in the conductive trace form ng antenna 301
results in the significantly inproved i npedance

36mat @i diclototpsasid® | oop antenna 301 and the exanple IC
chip. As illustrated in FIG 16B, the inpedance vs.
f r egligleetyically cRndypovsuriace:88dsSni th Chart is pul l ed way

fro . ' t 4 ' .

| p e B8 ney (B SEoh R FI) e 4TS 00 LS CRR) Effucive
surdeewii siter aati¢loghe R&IMD lte cadsprsirgnce and react ance curves

that paraneterize the l.ength of slit 302 (LSLit) of

RFI D t ag 2300 A EeMBBHAR: 325A are resi stance curves

and curves 32QB;325R1@kiSc E@ﬁ&h%ﬁ@ﬁg%‘léﬁ%@a OhidR tiF! D

tag with LsLi T equal to about 0.2 mm about 0.4 nm

about 0. Subwmntiabhpercedd 6 thrpneaboiithe 6irsd comducaineipaboutwhicrein the

2 Vacuun SR ORES B B Gis0e BrR SRl Dyt i fins
i nfi ni t epBnEUATa @pstiod BEHS THRWRIuIINE Bbitivd fbﬁninﬁﬁa_ tuning

performed with tag dinensions of LANT = 75 mm HA
5 nm WARIEMent for tunipg arFisppedanceef g leap agemRSETd = 5 nm

These di i f : - L
e o e 8 SR SEE AL LB g o

si mul at i eiibsthtipy Exocsdd tiaviaiesd bthE s@ahé oenducangportbf), wherein
to 3 GHz. [0157] The result of the conputer nodelin o

i s shown therergtsgnd wydth g the peepng Qoﬁd%PtWﬁﬂ’R’élmﬁluh%lHlagb’ liein a
an exanp : r

of tho ool BIAL MR BAARRRY satoRfis Mifre Bafel EEiidond
SLI T resuabiduiciive portipmhting kbogeslly notphel toahd fipacéndoftive

t he i npedance egi .e., resistance). However, increasing

L SLIT r@8ipsdnd, substantial changes in the imaginary
part of LARFINRGERHDERCHicalfy cornBaEd A hE)loopMALEAY Shherbin@
changes in the reactance dre obtai ned w thout
subsuentiin¢yojted firewghi the ladpeintcas o tafiew thinoeghudn diystebnduntive

3D |l o antenna 301 . .Table 6.bel ow provi de sul ti

- e PO naad S cranteodbdns g aR LR L Fon's BRd plane
modelat Rthodkubish@tielApRhBelap ﬁfe&ﬂédﬁﬁlcaﬂl?r%@ﬁ&[&%&e QirfRLof Mdzrticle.
are provided bel ow. Table 6 [0158] FIGS. 18A and 18B

are graphs denonstrating exanple resistance and

reactance curves that paraneterize the slit offset

SOFFSET of RFID tag 300. In her words, the graphs
denonstrat e exanpl e resi stance and reactance curves

that paraneterize the results of changing the slit

| ocation with respect to the feed | ocation. Curves

320A- 323A are resistance curves and 320B-323B are
reactance curves for an RFID tag with SOFFSET equal to
about 5 mm about 10 mm and about 15 mm

respectively. Conputer nodeling is perfornmed with a

o - T S
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I ncreasing SOFFSET results in limted changes in the

resi stance and substantial changes in the reactance.
waamhvaoBi1bel ow provides resulting resi stance apdr/Uus2009/033671

react ance val ues of the conputer nodeling at the

exanpl e operating frequency of 915 MHz are provi ded

bel ow. Tabl e 8 Experinent 6 [0162] In Experinent 6, the
37y ead b aritgle Q}Cfd@é\ﬁ@n welicrafie the REFIRHpDist e B guried such thy) the third

plagt oy oL ) A ari iy Pl R Rk ! B afice
t he RFID tags were deS|gned wth a length LANT = 75
MAd h WANT= a hei ght HANT
381 eed 36 ARk rolaterm Y5 Siiedniy eé@%ﬂ&t@ﬁnwve PoBiCPURIEL B the
eleEfi‘ﬁ%lf‘ccﬁld\ﬁ@tﬁ@e ﬁ%b@@@ﬂe \Mﬁcﬁb @ fotrh Ehectfu‘h%ﬁi lo§gﬂ tsﬁé_ 1'ﬁ tRe third
wth varying slit lengths L SLI'T G
pkmas deS|gned simlar to tag D, except had a dlfferent
slit offset SOFFSET - The results of Experinent 6 are
provided in Table 9 bel ow. Table 9[0163] As
391 || st batcRAotNaibd B8, k@St thelsBeohdRbBd®tivipBRichIECIB@R a pair of
was shorted (gap = 0), the tag did not read at the end
comfhctipints st cavipkroshe elwwﬁalkyh@nﬂmtg@ ugtcetafdharticlel
SLIT was increased and the slit offset SOFFSET
remai ned the sane, there was no substantial affect the
40r ead’he angte éRgalhd 38, whbesin thegcd@dgbhdwdtivt pertdhicoupleSlol the
remaj ned the same and the slit_ of f set SOFFSET was
clegsicp by s@luctivesurfage e pritgle tedorma dig querept lopgryd ong@f pn
the of fset SOFFSET
eb@@ ﬁ@%ﬁgﬁﬁgggggh&gﬁﬁgggggﬁg?gghg%Iy Based on these
experlnental results it appears that SOFFSET nmay be

better fo n RFEI than L SLIT [0164

417 G ORISR G w%& # e Rueh B gw:ﬁfi% éﬁ}% thg gurrent

flowatl thFdugh t#op nRnSLRRRS ] 'a(‘cuﬁ‘éﬁts(ﬁletﬁé 'eI‘é@trl‘éhWVccﬁfdua’i:\‘eQurface
tag 3507 n conjunction wwth article surface 28

of theBriide t ahoscs-smagrctin dicld/gamaratdd @Fthalqcmgan&a@a in
conjunction with article surface 28. RFID tag 350
conforms substantially with RFID tag 20 of FIG 2A,

42but TBPaHRPoRIMiBINIA vderei®the RutbhitiAdu 38 On itRCBEBSally conductive
over | appin conductive portions that_function as a

surfapgioh gheedrivele substantialiy deytden the magnetisrferid of the Loy antema.
354 of 3D | oop antenna 352 overlaps at |east part of
conductive portion 40 of 3D | oop antenna 352. As an

43 exampb astickosfbligitn 368 whefdin ti f@sidoadetti40 porionkigcludes at least one
partially over] appi ng conductive traces. [0165

s ltstbﬁefom% gicedhe g5t ponsiychyr eaitan ﬁ@tzf%g}owéﬂ%émalg clement for
)
B S S R B S R R U
cirpot toi vlnsh 8sdnemda &roopledbe separated by air. Like slit
302 of 3D |l oop antenna 301, the overl appi ng conductive
portions of 3D | oop antenna 352 may b e | ocated on the
44 ShOmhe bt A& PfinCay) %%Fe'u’( fcBGND GRuft Qs ccﬁlpgad to tﬂ% ﬁt@@conductlve
left of center 34 and 1C chip 26 in 20B.
pofTies ocﬁ‘ﬁ@rlloa}p pitermnaces adewtion effpfcirftqrm nselssmf thfé)lqmaytntenna and the

shtptb?tfg ﬁ?%la{) I&ﬁtn%%“ %%gﬁucgﬁg s 1gn:§) i;hs’e IE)E@ %u&a]inﬁlds 8ffset from the
REBIicgBtit @f tht RemOURERA abtMERIDARrcuitih bifet iffonethd@kntePof the loop

t he di stance between conductive portion 354 and
antg@fduct i ve portion 40, a length of the overlap L

OVERLAP, a width of the overlap WOVERLAP, and an

of fset of the overlap F OVE P, i.e., the distance

fromthe feedpoint of IC chip 26 to the overlap. To

i ncrease capacitance, the overall area of the overlap

(W OVERLAP X L OVERLAP) can be increased or H OVERLAP

can b e decreased. The changes in capacitance w ||

cause shifts in resonant frequency and can be used for

tuning the antenna to a desired inpedance. [0166] FIG

2CB |s a Cross- sectlonal V|em10f RFI D tag 350 in

L, . r ~ Y




10

15

20

25

30

2. The RFID tag of claim1l1l, wherein the RFID tag is

configured such that the third plane is substantially
weeeopaedicul ar to a surface of an article whenPEEX/UShE3671

to the surface of the article. 3. The RFID tag of

claim1, wherein the second conductive portion couples

to a conductlve surface of an article to formthe

45 cur Abpertickogf daiay 36, wsrqimthefustiaepdrtiye freiongnclyges afrpp
coﬁcﬁlgtlg%tégéegthgp sﬁbst%ﬁlﬁﬂg r?tggtltcl:%b% aﬁ fe%?[%d%oﬁgwéé%% ée\égntfpcynttdhg%e trace
to foomdhe tunue eﬂeméracfer mmngohemrmﬂedarmerdf ehnt aﬂtmp to Substingally match

an e of e R R By 0Nk b e 9 oRS BNIBEL | ve. sur ace

of the article to formthe current [oop.6. The RFID

tag of claim3, wherein the second conductive portion
46e| ec’i"tlr: art'm@rm“tdlaiai 4y fothepkewsptiong heoc-ooahctivy magual sperating
th 1 tlclettoformthe current loop. 7. The RFID

etoa’ﬁr 8pr113$ MUV i n the RFID tag i s configured

such that the current flow ng through the |oop antenna

i nduces a current on a conductive surface of an

47ar t iToF ertice eiiflaim 4% & hrrimthedyf IDscimttatmmlqddo dithfansceonguctive
po%%ﬁ B?ttheclo gnt? A0 %rlgc\:/?\l% n %¥fsét om gggntgrgtﬁﬂe g)og %atenna and the

ovéﬂ@pﬁ@%ﬂ@tﬁdtﬁi@ tl‘éblffsfaﬁt@ effest ﬁfdﬂﬁtha IREIDI cgrcgit s tha Rtumaldirgction as the
doubl es an_area encl osed by the current |oop of the

REIBsceihtseifrat from thieentgriopthedgoRentemgi m 1, the | oop
antenna defining a | ength, wherein the RFID circuit is
centered along the length. 10. The RFID tag of claim

481, mmamkmm@yanm@ﬁmagdefining a length, wherein the

RFI D cj UIt i S. et fr center of the length of
thealr%fiiﬁ TSAYIGH &C enﬁlcat*ﬂﬁ‘e(%%hs}jagag of claim1, wherein
thegy frﬁdﬁtmg aRditet bd&ﬁig@@é’dttb Aounp He4da® @f oh 8R8bstAMRlly non-

slit that fornms a gap in the first conductive portion
plankaur fagey ché wosnta mémbenoompgiseigenent for tuning the

i npedance of the anten tg . substantially match an

| mpedanca SBralRE A eIy bi R ast cpherInEdnRRpygurtace

couph®flowet surfh®@ dppbétd B8 upper §Lidhd® ddd Wherein the

RFID circuit is coupled to the first conductive

porti on elurhlity|odspuanesstrictees profrodiagifom derlewer furfges.

a center of the |oop antenna and the slit that fornms

the gap in the first conductive portion of the | oop
49ant e assembbf d5ddinf 48 Mhichen WielpRirality@finiounfing h@uc&ﬁm’ﬁ are one of a

direction as the RFID circuit is offset fromth
pluggliy &f ribs cacheompeiping il eriidinpBaxiypeented Hopgg le@gﬂwféhﬁRFlD
[
tagy e AR LS o g ARNFLLNE PRI AP ERGCEiRe fngh of the
RP]IEag, aqahnahﬂylotf pilbf-like seconds pmmdldutgl fvem thedowet surfaoe of the base

etun| ele nt for tunin t&el edance of the
BARAP LSy BETAHRIRE XHCHET AR AR Ape SRR Gpnigiuextonding in
at lggét @1r€ét[&1vaf‘th Fe@er@ﬁ‘éecta thhRFANMagnna i s coupl ed. 14. The

Dtag of claim12, further conprising a
non conductive material separating the overl apping

Con?[’glgfql S\éﬁlg yF\;?_fC C%lgt 4?83 h-tle-pe?% 7! Etbrtﬁ@tg' f o gﬁlg Pt%%d(tures are spaced

ap&OfihCatly6theer t i on of the I oop antenna at a location
offset froma center of the |l oop antenna and the

over | appi ng conductive traces are offset fromthe RFID
circuit in the same direction as the RFID circuit is
of fset fromthe center of tﬂsiloop antenna. 16. The
RFID tag of claim1, wherei he | oop antenna is tuned
to operate in an ultra high frequency (UHF) range of
the radio spectrum 17. The RFID tag of claim1,
wherein the length of the first conductive portion and
the length of the second conductive portion are at

| east approximately 50 millinmeters (mm, the wi dth of

t he flrst conductlve portlon and the mndth of t he

T |

S 1. .
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25. The systemof claim 20, wherein the RFID tag is
configured such that the current flow ng through the

wo owp/162Ti€£nna i nduces a current on a conducti VRCEUS$0a®E33671
of an article to which the RFID tag is attached to
enhance a magnetic field generated by the | oop
antenna. 26. The system of claim25, wherein the

Sleur Abpesser@licelr g 1hevhetirerchiof éhesmprnig syrciurrs has tapered

ed%r%ticle substantially doubles the magnetic field of

e loop antenna. 27. The systemof claim 20, the |oop

antenna defining a |l ength, wherein the ICchip is

centered al on he | ength. 28. The system.of cl ai m 20,
524 hetfﬁsaﬁea#ffye al %,m%ﬁbel%t cahyrhty QlRBHRE FtyiEs are
hug%%@yhﬁn@38§§hﬁg58gygﬂﬁ&9;er of the Iength of the | oop

enna. 29. The system of claim 20, wherein the first
conductive portion includes at |east one slit that

for a gap.in.the fjrst conpd [ve porti.on that
53¢ and PP SRETRY SheliiA hgeer e P Fe BHRPHES: he
I NPadadicataa tig idliRena to substantially match an
i npedance of the RFID circuit to which the antenna is
coupl ed. a3wst cPhduasiys periopfhagingiartergh angheidsh that pubsRBtDly
Ciredldy 'a%hi{&?#e%'s 5 %%rét*égn@dcﬁ% 6 RAUhANS ROl t;%”anﬁf idth of
t he foop antenna’at “a 1ocation BPTSet Trom'a” center of
t he tHeofot cuntigdti@ pantbrt Judstahtidllytlivah affastparddhendgyap in
the first conductive portjion of the | oop antenna i

a
of fset f ASPRAHEOREICtvVe pertignthayie piength ard widtla that alfbssfé@tially
th i . it i ) af .
o AP of e LS oRARILL S Ry Db wic
condfitticise@nda@ohdwaive pottisdeabsaarftiatlg flic o Adetont péant itz és

that substantially qverlaps at |east, a portion of a.
sec OHItRLgA e%rﬁ{k‘sl tp ﬁ%?cf[g% anco i A GOR ANV PSSR DSty

t un'efégtrfclé]ﬁ’y b Bk st E&ﬁiuétﬁ‘&eeﬁtﬁlﬁoﬂ;%nélmﬂ antially
mat ch an inmpedance of the RFID circuit to which the
ant enR& 1D sircwit pleetdicalg2corifhecd fosthe hoapfanednai fo Skjte a current
further conprising a _nhon-conductiv terial
thrg Bt ok mat it o AR RG TRl rob st PRkt and ghe sprgnd
cof@tiedp@tior irfd Burddht I0Mpah&ilies ih£ tHRjl fPartel th&b bubistantially
coupled to the first conductive portion of the | oop
pepar@nar tatthafirspplang and besewndmdlann a center of the | oop
antenna and the overl appi hg conductive traces are
offset fromthe RFID circuit in the sane direction as
541 he ARmkfRo@ icompiiting:s of fset fromthe center of the |oop
antenna. 34. The system of claim 20, wherein the |oop
ant ehlsast ppdiely ddlingp eayityvithee pirable fesEuency (UHF)
ran - A (VT ] .em of claim
2o,9§ﬁ§?%%ﬁﬁ?ﬁ@gV§%§% &%th e§§?g§?ﬁg§% dctive portion
andr¢rhevih@thgtshapfig tdoéaSedcbathatoindhrstauwke thacby defiranga aturality

| east approximately 50 mllineters (m), the w dth of
of fRuniing §$w%?§oiﬁ<md¥}h% %W@ibaﬁe BRAEhe w dt h of the
S €C QAR Habd/ BeMBEL dn%'blﬁ%ﬁtfyttﬁfrﬂ&ﬁﬁng RREAKITRLE e cavity,

12-50 mm " and the thickness of the first and second
thedmnel metribgebging substantislly Batsint lsampeppg or unpdrebsfadergonfigéred to

An articl oSy . | ‘i

i P R ROy EP e fhguBRED 6 Bhehef SR B Rt e

mdudfn€ QHpnaes &Qetdi #bMAhE igwdk kirfa@nshict i ve surface of
the article, the ID tag conprising: a | oop antenna

conpeindinggne gr morsREY ks éq theapperrsurieee ofhe hescanerabrit h
and w dth that substantially exceed a thickness of the
first conductive portion, whegrein the length and wdth
of the first conductive portion substantially lie in a
first plane, at least a portion of the first
conductive portion formng a tuning elenent for tuning
an i npedance of the |loop antenna; and a second
conductive portion having a length and wi dth that
substantially exceed a thickness of the second
conductive portion, wherein the | ength and w dth of

o S o o - ..
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an i npedance of the RFID circuit to which the antenna

is coupled. 46. The article of claim45, further
w@wpniXisg a non-conducti ve naterial separat i PGI/UR®09/033671

over | appi ng conductive traces. 47. The article of

claim45, wherein the RFID circuit is coupled to the

first conductive portion of the | oop antenna at a

551 ocdbr Bisthsrrefelaimrgnpvacicineaplivg theraciopspraRt EA Hgs smehe
AL RRRA QTSI MRS LEe B SR R i o
boitem of fieetavity,cund Wercde at ledst phrtiahe fillogpthanietyrmpdiB8es pouring the

assenhly caoppri si ng: r adj requency identjfication
curg R TRy Py G PIRRSHES ﬁg?m%{a@? I P RFUEFIS i RECvEHES the
RF@EE% 89 &ﬁlr%dear%ﬁ(%gé gmﬂe%gm nonpl anar surface, the

I ng ne onprising: a substantially flat and
fl exi bl e base nmenber conprising an upper surface and a

I f ite th f :
S6 o1 Ut 3P PG ST nd DS U BT SS ErgE L aIoRG T P f iathe
mdu@hes steubifrd €6mpAshs afthehiRs SREH o fRFADALE 8he UKRF Shrface of the
a

the plurality of nounting structures are one of
moghimgbtiyojuref ri bs each conprising a |ongitudinal axis
oriented along a length of the RFID tag, the plurality
of ribs conprising the |ongitudinal axis oriented
57acr Q%6 nidied dngiiln 58f whbeirRittachin@@he RFID tagaidvoWweobpplying an
pillar-like structures protruding fromthe |ower
adlgspvede thegipehairfsss af the piainting staughyrgy ad; rellingra 1ol o KRR tags
t at formone or nore channels extending in
nggﬁgggg%ggﬁ%%btion with reference to the RFID tag. 50.
The assenbly of claim48, wherein the plurality of

nmounting stryctures are space art. form each .
8ot h 3&‘6 §1@.ﬂ} Cifé@érs‘r‘b W';i}‘eli?f F Qﬂ’r@ﬁ% ,Othﬁ)é‘PTé% stglglepgomprise at
leakt e B Mk BBy T O LY S RBoMBSostAREH 8&nE d9&5eth 8Pthe RIED tag, a

assenbly of ¢laim48, wherein the plurality of

plurdinof ngbst seagensmesitianed aanosgrlandty of hedkdd Dwag.hn filtvaality of pillar-

.. base nmepber. 53..The, assenbl of .claim 48, wherein th

likgERFors s bem e TR St s Bttt fies Pty of

sedtioh$ that Rk ioY encRO ERAn@Bls it 1Bkt dirb@iod twittARericdtd the RFID
that substantially exceed a thickness of the first

tagconducti ve portion, wherein the length and w dth of
the first conductive portion substantially lie in a
first plane; and a second conductive portion having a
l ength and width that substantially exceed a thickness
of the second conductive portion, wherein the |ength
and wi dth of the second conductive portion
substantially lie in a second plane that is
substantially parallel to the first plane, the second
conductive portion being electrically coupled to the
first conductive portion; and an RFID circuit
electrically connected to the | oop antenna to excite a
current through the I oop antenna to flow through the
first conductive portion and the second conductive
portion in a current loop that lies in a third plane
that is substantially perpendicular to the first plane
and the second plane. 54. A nethod conprising: at
| east partially filling a cavity with a curable resin;
pressing a shaping tool into the cavity to shape the
resin; renoving the shaping tool after the materi al
has cured thereby defining a plurality of nounting
structures extending froma se nmenber; renoving the
base nenber and plurality of unting structures from
the cavity, the base nenber being substantially flat
and conprising an upper surface configured to attach
to an radio frequency identification (RFID) tag
attaches and a | ower surface, the nounting structures
extending fromthe | ower surface; and coupling one or
nore RFID tags to the upper surface of the base

Y — -



