NUCLEI C ACI D MODULATORS OF GLYCOPROTEI N VI CROSS- REFERENCE
TORELATEDAPPLI CATI ONS [ 0001] This application clains priority to U. S.

Provi si onsib 24ppi4i1sat i on No. 61/183,847, filed June 3, 200%/mpaolo3839

Provi sional Application No. 61/300,951, filed February 3, 2010, the
contents of which are hereby incorporated by reference in their entirety.
TECHNI CAL FI ELD [0002] The present inventioo relates, in general, to an
anti-pl atel et pharnacol ogi c system conprising a nucleic acid |igand that

bi nds to and regulatesVFﬁ%E§E§W@¢E§‘Sg%ﬂﬁgﬂb?épgﬁgﬁgﬁgg@4ic protein

gl ycoprotein* VI (GPVlI). These nucleic acid |igands are also actively

rever si bl &elishdPRlIHA at or that inhibits the activity of the nucleic acid

ligand to neutralize its pharnacol ogic, effect and thereby rest VI
function. The TR BETdn POYRBHOPU AP PdelS&élﬁ‘p@%W?%ﬁé&%% éﬂlg%f he
nucl ei ¢ agild jogan2oag dheileda VR 8katRlin BFolVRI Hacks SYREM OAmg 0P Midmaiid hese
agents and conpositions in treating platel et-nedi ated di seases and

di sor det s SUBNEREBROUNER F borsby mmra@réieégg refprencsid ity entisgivicl ear bl ood cel |'s
which are fairl ui escent under normal conditions but which respond
innediateﬂ?dﬂef&ﬁghﬁﬁﬁP“injury by adhesion, activation, aggregation, and
thronbus formation. The primary function_of platelets is to stop blood | oss
after tissue traGABPICAEPIERISSS GFneradly 1@ Mabila AOBBIGTHeD SSteendiRore| t i s wel |
known t haty, SRIBRGE 14 Me PrdUisRADIVERS &rviE&Nn EXPOSEPLKLtIS§aeh! Ul ar mat ri X
conponents to the blood, particularly von WI Il ebrand factor (VW),

col | agen, gakkgBiaget i n, thronbospondui, and lam nin. Interaction of

platel ets with these exposed nolecules results in activation of the
platelgst cell sredcB@PAloiddchBedhdit/bRhey NR¥EIdRRE iR&8Red E&dﬂgﬂs{y@t@rﬂ (Bss)havi ng
a predom nant role 1n henostasis and thronbosis, it is becomn

i ncr easi ngaPile eQBYHRTIGRIGN sYFAMSIP spatiants thegyaitabd sy pf nepv ik ssryi6esFa€ant role in
a vari ety .of,,0kBesr HRUERES, THERoidSsehAld iAMBRbL %ludE,%PéxaﬁlFoi%\M h and

nmet astasi s, and 1 munol ogi cal host defense. Accordingly, platelet receptor

proteins are attract g Vatdscs P Ussiof sttt PindéatiBhat el et function as a
nmeans of treating or preventing platel et-nedi ated di sorders, [0005]

A ycoprotein VI (GPVAYibSCaRIdr FOMh @thYicfnlifcaednt Y& target as it is a
transmenbrane protein specifically expressed on platelets. Cell-specific
nol ecules havi ng ext f@ebictbAY” &POSUe dfcloaly Rptds aGeesefcRbd, g VoRea

t herapeutic noiety and the potential for mnimal-if any-adverse side
effects, due toSQQ‘?édqu”rﬁrt‘éIHP oedsferad. Bp ypice secpaRDB|Indajiebpr ot ei n VI
(GPVI) is a na%or“R%atelet signaLin recggpon for collagen shown to have a
rol e in generaf MhgMSYeigeever P agssign grrRniosted Hadicaoaiisrravigrditethenetyerkityat i on
(Watson ety dlser duphRhQiE) (@0%0n néi;éc%és%'sgégﬂl-m@?/}e [s@atnQez O Kitch) or
glycoprotein in the Ig superfamly consisting o ‘§wo‘lg >, | oops that

cont ai n a Nol teagesiiopiunddtelg THe ikpiac Cendpe ey dita Gptrpdtiedigatian andk the €2 Vgise
sites.,qlh RERIdpd S, hi I . ial yl at i ivo, and
a sing(% 3?@%0£§F2€$2%&§§¥% ig§ %ﬁn X%ﬁ§¥ﬁg&§&#ggg?g@%%-F?ﬁgﬂﬁgﬂgyn. As a
menber of prdierddntibimoigé eoordary " supetipamiavgilabERwlthe §Er dhaperdtor canrranfigwt ki | | er

receptors., | i |G - I at. i -ndi BY; [.O g -.chai n of
FcR or dipgﬁﬁﬁy§@%$§ﬁéh pﬂ§¥ég§Fg§§vbpf§§ﬁ?gp%%%%ﬂhgk#ﬂg&%%ﬁﬁggghé¥n
cont ai ns &fMb vuioe prefoedt OF voige sssomrasdchtiac bn thatlifon notif and in
conjunction with the non-tyrosine kinase SYK and the adapters LAT and LCP2
| eads to the activation of phospholipase C2 and associ ated intracellul ar

si gnal i ng pat hways (Lankhof et al. Thronmb Haenobst, 1996, 75:950-958).

[ 0007] The inportance of GPVI in the physiology and clinical events
associated with clot formation has been recogni zed and i s supported by

epi dem ol ogi ¢ associ ations of GPVI levels with onset of acute coronary
syndronme (ACS) and stroke events (Bigalke et al. Anerican Heart Journal
2008, 156:193-200; Bigalke et al., European Journal of Neurol ogy, 2009,
101: 91 1-915), and the resistance to thronbosis denonstrated in GPVI
deficient mce (Denis et al. Arteriosclerosis, Thronmbosis and Vascul ar

Bi ol ogy, 2007, 27:728-739). Further, Gawaz et al have shown that
radi ol abel ed GPVI could be used in scintillography inmaging of vascul ar

| esions in mce as it binds specifically-to the injured region, indicating
that collagen is exposed at these sites (Thronb Haenost., 2005,
93:910-913). Penz et al. (FASEB J . 2005, 19:898-909) have shown that human
at her omat ous pl aques from patients with carotid stenosis contai ned coll agen
type | and type IIl structures that were able to activate platel ets.
Further, bl ockage or absence of GPVI was able to prevent thronbus
formation, whereas blockage of a bi had little effect. Simlarly bl ocking

=



t herapy can provide significant clinical benefit. Therefore, there remains
a need in the art for nodul at abl e agents designed to specifically target
and regulwbeoto@ifsancti on of the GPVI protein. SUMVARY @ET/ISED10MYEBIT ON
[ 0013] Described herein are conmpositions directed to nucleic acid |igands
whi ch specifically bind glycoprotein VI (GPVI), nmethods and treatnents of
use of nucleic acid ligands which specifically bind glycoprotein VI (GPVI),
and nodul ators thereof. [0014] In one aspect, a GPVI ligand is provided,
wher ei n t Rl DesCTUBIO8r i ses an i sol ated nucl eic acid sequence. |n anot her
enbodi nent,, at . | east ogne nucleotide is a ribonucleotide. Inanother
enbodinen@¢h§¥@¥%$§ﬁggﬁ%mﬁégg%otide is a deoxyribonucleic acid. In stil
anot her eggpdinent, t he_i sol ated nucleic acid sequence GPVI |igand

m xt ur &GS PF8YRucl eoti des and deoxyri bonucl eotides. [0015] In

conpri ses

one enbodi pent, the nucleic acid GPVI ligand conprises a secondary
structure nprisiﬁ@re @O0, or three stens and one, two, three, or four,
| oops. [0Q16] In one enmpodinment, the GPVI |igand conprises a secondary

struct ur e,“wher ei n gt %Eﬁ%@ary structure conprises, in a5 to 3

di rection, first region, a first |loop region, a second stemregion,
a second Fé%& regiSﬁ&%E&FEird | oop region, a third stemregion and a fourth

I i I t [ t VI | d i st tiall
of i 8 By Sk PR AT Cro Ao QBRI TSl oop regi on, 3

second ste region,Na ggcond | oop region, a third loop region, a third stem
region and % fourt ANVPEBp region. [0017] In one enbodiment, the nucleic acid
GPVI Iiga&%csecond?r%>gfﬁuEa%%g is configured in the 5 -3 direction as the
first stem the first Tool, t1& second stem connected to the second | oop
and to th%P%hird Iﬁp&k(ﬁPtEH%gt§5en1connected to the third loop and to the
fourth | oop,” and t & F% r e|3%5_ I n one enbodi nent, the second stemis
connect ed he fi.rst cond, and the third | oops. [0018] In one
enbodinengiﬁ?%éﬁfogygﬂa1gggA§f the nucleic acid GPVI |igand conprises a
first con Sus se e psting of UAA. I n another enbodi nent, the
fourth Iogggconprigggﬁﬁr%%%gﬁﬁgﬁéggconsisting of (G A UAA [0019] In one
enbodi nment e thi C i ses, the sequence consisting of a GC
basepair #%Vﬁgmed Eiggﬁﬁfgﬁﬁgﬁgégﬁvfk[0020] I n one enbodi nent, the nucleic
acid GPVI ,Jhgand c [ UAAGC. In another enbodi ment, the third
stem and t %@fourt§ﬂ¥%%%g§ éﬁﬁ%cleic acid ligand conprise GC(GE A) UAAGC.
In yet angder enbegdineant. . the third stemand the fourth |oop of the

nucl eic acid |ligand conprises a sequence selected fromthe group consisting
of GCAUAAGRG @nd GQ§&¥¥§%§g&ﬂg&] I n one enbodi ment, the third | oop

conpri ses e sequence ) erein Yis a pyrimdine and D is not cytosine.
| n anot herpenbodi nept, fhe third I oop conprises the sequence YU, YG or YA
In still another enbod%nent, the third | oop conprises the sequence UU, UG
UA, CU, Cggor CA. b%*gng%ﬂﬁg enbodi nment, the third | oop consists of the
sequence YB.[OOZZ] n one enbodi nent, the first |oop conprises the sequence

GAC. [0023]p I n one H@gd'ﬁ@nt, the isolated nucleic acid GPVI |igand
sequence i s about 5% n 6$eotides (nt) to about 50 nt in |length, about 20 nt

to about 4pdpt in Fgﬁg{ Ma@99&£g%%3ﬂ%uk8,ab0Ut 40 nt in length, about 20 nt
2

to about 35 nt in length, about nt to about 30 nt in |length, or about 30

nt to aboyis35 nt k@dib%rég%s@Ne{v%Ql?“] I n one enbodi nent, the GPVI |igand
conprises an isolated nucleic acid sequence selected fromthe group

consi stingQf SEQ k@utl[i}%gpeaﬁmté[) NO 9, SEQIDNO1 1, SEQID NO 12, SEQ
ID NO 14 and SEQ I D NG 15. In anot her enbodi nent, the GPVI |igand
conpri ses pg i sol akgg,Mmigkei ¢ acid sequence sel ected fromthe group
consisting of SEQ ID NO 28 through SEQ ID NG 33, inclusive. In stil

anot her enpfyedi ment R,iibe i Mntdol 9and conpri ses an isolated RNA nucleic acid
sequence selected fromthe group consisting of EF- 1-RNA, EF-2-RNA

EF- 3- RNA, Rrg> 6- RNAR EERRGuRNA@igl EF- 31-RNA. I n anot her enbodi nent, the
GPVI ligand conprises an isolated RNA nucleic acid sequence sel ected from
the group consisting of EF-1 -nodified, EF-2-nodified, EF-3-nodified,
E2-6-nodif ed, EF-22-nodified and EF-3 1-nodified. In another enbodi nent,
the GPVI ligand conprises an isol ated nRel eic acid sequence which is at

| east 80% i dentical to the sequence selected fromthe group consisting of
SEQ I D NO 28 through SEQ I D NG 33, inclusive. [0025] In one enbodi nent, the
GPVI ligand is selected fromthe group consisting of RB424, RB426, RB427,
RB428, RB429, RB430, RB445, RB446, RB447, RB431, RB432, RB433, RB434,

RB435, RB436, RB439, RB440, RB441, RB442, RB443 and RB444. [0026] |In one
enbodi ment, the GPVI ligand is selected fromthe group consisting of RB448,
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i sopent enyl adeni ne, 1-nethyl guani ne, 1-nethylinosine,

2, 2-di met hyl guani ne, 2- net hyl adeni ne, 2-net hyl guani ne, 3-nethyl cytosi ne,

6- met hyl cwoasimg17s8i6- adeni ne, 7- met hyl guani ne, PCT/US2010/037339

5- et hyl am n- O-net hyl uraci |, 5-met hoxyam n- O net hyl -2-thiouracil, beta-

D mannosyl queosi ne, 5'-nethoxycarboxynet hyl uracil, 5-nethoxyuracil,

5-met hoxycyt osi ne, 2-net hyl t hi o- N6-i sopent enyl adeni ne, uracil oxyacetic
acid (v), _butoxosine, pseudouraC|I gueosi ne, 2-thiocytosine, 5-nethyl
thIOUFaCIFA‘Z t hi otFa5ENE AT ¢ hi our aci |, 5- met hyl uracil, uracil-5-oxyacetic
acid neth ster raci | . oxyacetic aC|d (v), 5-nethyl thiouracil, 3-(3-

ami no- 3- N rboxyp&éﬂgp)lhrldlne (acp3V), and 2, 6-di anmi nopurine. [0030] In
one enbodéggg % nd conprises at |east one nodified sugar

noi et y. ] In ﬁ@ °© the GPVI ligand conprises at |east one
nmodi fi ed osphate bac 0032] In one enbodinent, the isolated nucleic
acid GPVI |gand s@aﬁg @ﬁﬁgﬁk?Fges an inverted thynine at its 3' end.
[0033] In ngfnqy the nucleic acid GPVI ligand conprises a spacer.

| n anot he nbodl Nt EPpghacer is a glycol spacer. In another

enbodi nen e se f e nchelc Cld GPVI ligand conprises the
gl ycol ;@éfg gﬁPmﬁﬁ@ﬁﬁ@f'%%ﬁ8@FWﬁﬁ?“mf L'<8cond | oop of the nucleic

acid GPVI ycol spacer. In still another enbodi nent,
t he glycoﬂ}@%gg eﬁfﬁf@WFﬁ%HP%g i ncorporation of

9- O Di net r|tylvtr|eth‘t/§e gl ycol ,
I-f(}cyanoé@%@l“t“hﬁ&ﬁlg pyIA-phosphoranldlte In yet another

enbodi ment, the glycol spacer is attached to the 3' end of a first internal
nucl eoti de of the isolated nucleotide GPVI |igand sequence and is attached

to the 5 end P a secon Hlnégnlf ﬁ)g qpt e qg%qu Hnéqlhhe i rst

i nternal nucl edt TaBPSH PRI e IEH R A7e Bt g E° YIFS IgAS4O'S 88 gﬁce. [ 0034]
I n one enbadidreptovidelh & ofMS lireficatoas iUE (SE¥A settinggankd Ummqu@mntar@malsétﬁimt iC
amno lin her enbodi nent, .t he i amno |inker is attached

al i phat
(o the 5 e gRe! %Sgr&“a?a ke sk g ePiReT i sequence. ' yer
th nmbodi k tt d to.th d of
the i a0l at ed el of @ty ebiRd] PSR Rundiseer ity S Rareed 7 ©

enbodi mentM$ h@loalolv@’rm;tsegsmmumrﬂed Nik@icatich dp BB defdrehaedi“INIS Mo al erdrs of 6-

(trifluoroacetam no)hexan 2 cyanoet hyl - N, N-di | g>sph ramdite.
[ 0035] | nSBYE"8RbY %ﬁt m?‘ indigResfuties Q:V%]E%J) s@%'co};{? %ﬂ&nﬁ? s |inked
to at |ea%an@i&@b@%l@ﬁﬁﬂlﬁﬂq@dlﬂﬁlb@%&’emﬂs@r@ﬁ@fﬁ@fj orgbodi ment, the at |east one
hydrophilic moiety is a polyal kyl ene glycol 0036] In one enbodinent, the

GPVI ligand coppri S@s's asage kst dadienmg imi a‘bbye atdarhesydie Cheid or epstaand/ or
the 3' end of the isolated nucleic acid sequence. |In another enbodi nent,

the polYalepirisnd heditetspes stting i HEgetipgthat lpihﬁ%@rwheﬂwr {ha Ul pipegterence

embodi mentger o sbivRKESvel Sat@fbrabdsRRch-GeANTNOE hhdW8erent OBBVdicd RrdRE, then
enbodi nent, the GPVI ligand is linked to a 40 KD pol yet hyl ene egcoI (PEG
noi ety usﬂfﬁ‘gU%s g3age geieoh “Reirheentigqkbe UR basa pasferenrsfogdpognmssptthenthe si x
carbon amg, |shfkefink & ‘WatLEHRL " PorlalGdRRE MRS ¥ UE ML HIDat Tt AR ena
attachnment. In a yet “anot her enbodi nent, the PEG noiety is two tmen{y KD
PEG npi et isél reghire voier servates afhdde requieny@nbrdatacseryicanitnicean etaget, thas sie o] ysi ne,
whi ch 8> & r 0038]
' ond oo ranee P paR SR AP ORRE, Thitw{i ekl AR BRe M hwing
phosphor otmiianiagse Ilnkage.. [ 0039] In one enbodi nent, the nucleic acid GPV
| i gand specifically binds to GPVI (SEQ ID NO 1). In another enbodi nent, the
nucl ei ¢ acid GFMWmtd@ammfsp§0ké(taﬁbymbhmmbeﬂdeKheeewtwsm@uﬁumdmumﬁMain of

GPVI ( SEQ\JIPay@% lo ot{tang 491]3 r1]\{19§ dnc{%gpn%gﬁtrE hPWNF& sgr:if\{ées cérF%B)gi\quﬁne%

di ssoci ati on const an

enbodi ment, the GV a from
about 400 plcom)lﬁf b?hkf ?g)gb ?Kgééﬁﬁﬁ%{%éﬁgi&?ggi §$%%gt C%Fg\?t%he GPVI
| i gand2thasf this dinglss oo atdeentoyoies bavitesvibhpekibleanges from about 100 pMto about
10 nM [0043] In one enbodinment, the nucleic acid GPVI ligand inhibits

bi nding of GPVI to collagen. In another enbodi nent, the nucleic acid GPVI
ligand inhibits intracellular signaling via GPVI. |In another enbodi nent,
the inhibiting of intracellular signalifhg via GPVI using a GPVI |igand
conprises reduci ng generation of inositol trisphosphate or inhibiting
fluctuations in intracellular calciumlevels. [0044] In one enbodi nent, the
nucleic acid GPVI |igand inhibits binding of GPVI to collagen-rel ated
peptide (CRP) and/or to convul xin. [0045] In one enbodi nent, the nucleic
acid GPVI ligand inhibits binding of GPVI to both collagen and to CRP.

[ 0046] In one. enbodlnent the nucleic acid GPVI Ilgand |nh|b|ts b|nd|ng of

o . LR L TR T v P —



[ 0050]

for GPVI of

t han abouwo0200/nmarsenol ar (nM,
| ess than about 1 nM
about 300 pM
In a second aspect
[ ever ses,

er E'sgieseertisy P

nM

[ 0051]
wherein the
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seguence,
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ligand is selected fromthe
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| ess t han
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00831
%m&e

sequence,
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rtiall rc | et e
Pl OBl Mot
a pol ypepti de sequence,

gr.oup cons;j

Y,
e STRIgH tlathec,cawﬁfl
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[ 0054]

| n one enbodi nent,

t he nodul at or of a

nucl ei © aci d | T JAHHCFErIE s Dafadpntricd il Pwéerwcta& o Rt B Rl for seryiges b‘d’zyma a

DNAzyne, a:d2&Ptd @8 if ‘Ec[lJ?RﬁN?ﬁﬂodldécP TNAY acc@s FPVIRRQLIVRR it keilgdeaci d (MNA) ,

a |l ocked nucleic acid (L
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[0070] In another aspect, a nmethod of nodul ating the activity of a GPVI

| igand is provided. [0071] In one enbodi nent, a nethod of nodul ating the
activity wb2a1om4eisei c acid |igand to GPVI by adni ni st er POg/US20m0081332 or  of
the GPVI ligand to a host who has been adm nistered the nucleic acid GPVI
ligand is provided. |In one enbodi nent, the nodul ator can be a

ol i gonucl eoti de nodul ator, or derivative thereof, and in certain
enbodi n‘entS, s COﬁp!i... nf ary toa portion of fhn nucl el e aci-d CPV

ligand.[0072] In a further aspectMa Vst ASEITSE GBYUCat i has TV PlUmEt | on
using a GPVI| ligand is provided. [0073]sdtndane embodi mept, tW8Ynethod for

regul ati ng GPA—funectionconprises—adm-histering-to—a hast a

Tt

therapeutically effective amount of a GPVI ligand. |In another enbodinent,

t he met hod further conprises adm nistering a GPVI Ilgand nndul tor to the
host. [0074] | H &rfspRel imrlsmertation sRENEH BIsSIer @Ry inydse MNP Y g a

pl at el et - redéatpe, & ﬁ?@ﬁ@HOACOEISpﬁ@Qégd i8 aBdoRWnEewith B@@ﬁ 9% 24 B0 PAGY be
enbodi nent, the nethod ngwlses adm nistering to a host in need thereof a

t her apeut iBakMgnted %Sesél@w kee? yyd/og idpypode; I@a%ardtdvfétmﬁi Hef® 126 . 1n

anot hers erRae| wERbic 3t e %WS'llﬁiléi'tcﬁ‘%?%@gen%j? hlerﬁ'e%rlf foskudtahgtaste! n still
anot her enbodi nent, the host is diagnosed a cancer at high risk of

netasta3|§WXPG@¢8VC¢W3@W@0@Wﬁbﬂi@@%t t he platelet medi at ed di sease or
di sorder is selected fromthe group conS|stégg?of cer ebrovascul ar

di sorders, acute coronar yl®andAdieCH GCAEET diSet¥e¥1di sor ders, aut oi mune
inflammatory disorders _and cancer [0077] In one enbodinent th

eSO e —+-5—a—HRFph rrorbeerbol S FpA
i scheni a |at t 4T TIA ™ 'n anot higg enbodl Tent, the atut & corlondry|syadrlome
i S due td col®nafYeadtidifypDOS! S, Bﬂﬁﬂﬁﬁhﬁnﬁﬁglna or mjocardr dl vnfarekign. In
still anathen enmbodinent the Abhetes-rel ated disotder is |diabetic
retinopathy,’ﬁﬁﬁﬁ%f$EwﬁﬁﬁgﬁWHpj§§?“”§?ﬁeroscler03|s i dtheni cVst rokk,
peri pher a"_V'EiglA{tégﬁ Ui SEasE, aCEbESLEral T ury or chrgypi c regal fagture.
I n anot har_embodi nent, the autopemuwne inflammtory disorder| is s¢lerodernma,
rheumat oi{d an3rhrehdfieget or an |nfﬁawﬂﬁf%ﬁy aut oi nmune | di 9brdgr ¥el g¢ctéd [f rom
t he grouq Sting—of psor:at rth.:t:s, Feaet-ye—gfthits; T
ianannatory|bomeT di sease and a@k§305|ng spondylitis. In gne enbodi mgnt,
t he cancs asiel ect ed from [ ungracanaesigenhyi®ast canc¢er ,m pr dstiat e| casrcer
c_c% I
i me

pancreati ncer brain cancerl®%Bé&he cancer and liver cander [P078]

one enbod SM meRrRos SRRl | gandEg'%mg%Fd??Fﬁ‘i”?'ﬂ“‘éfr ed by par eht erfatVE | 2"
adm ni st rjgg T T MCTavenous 1 1] 863 h&Mk dentdy T ader mat— get Torery, Tv 3
intra-artlicullar delivery, intraesymovial delivery, intrathgcal
intra-arté%lapﬁﬁwwﬁvéﬂvmmpﬁtrac&ﬁépa@%ﬂ@*ﬁvﬁwy i nt ramtscullar™del i very|,
subcut anggts ety .ut.au.bm é &1 Hrery—HRtracapsitar—egel ey
|ntrasp|n§T dwflvery, |ntraster@d§ 3 Flvery, topi cal delivgry, transderm
patch deljsavefsMmdaeet al del i very|Evdedwssery via vaginal ar urletiwal 2
supposi t oy {peritoneal deliver 93B8arcutaneous delivVvery ddliverv vialnasal
spray,delf@e(?“gﬁﬂ”surglcal |np%5 {mwﬂellvery via i hterhal |sufgi tal? pdint,
del i very [ afisi:Ugsicon pump or pky@{ey via catheter| [ @I79] I#v apotier
aspect, g nefthod for treating a9hesds in need thereof by administeringla
GPVI | i gaffd, |seeeaiPhMiihe GPVI ngﬁﬁtregulates pl at el et® f unct™on|i %47
pr ovi ded. = 64861—r rbod edticad Y effegti=ye—to f
GPVI is aﬁ%iﬁﬁﬁFgF%ﬁmm”éé%l] |n9§%%?§ d?ﬁ%nt t he thg%apeugrga Iiﬁ
effective3w0n«Mﬁﬂdmaes or InhleulSp&@belet adhesi oh ard/ or angr égat 1 dn
[0082] | n Neé aspec Y cal r‘nm'\nclflnn ‘nm'\rlcl ng—a
therapeutlcally effectlve anDunt of a nuclelc acid GPVI Ilgand whi ch bi nds
GPVI is provided. [0083] In one aspect, a pharmaceutical conposition
conprising a therapeutically effective amount of a nodul ator, wherein the

=]

nodul at or regul ates the activity of a nucleic acid GPVI |igand which binds
GPVI, is provided. [0084] In one enbodi nent, the pharnaceutical conposition
conprises a GPVI ligand and pharnmaceutical |l y-acceptabl e excipients. In

anot her enbodi nent, the pharmaceutical conposition is a liquid suitable for
i ntravenous injection. In yet another enbodi nent, the pharnaceuti cal
conposition is a liquid or dispersion ssiitable for subcutaneous injection.
[0085] In one aspect, a kit conprising a therapeutically effective anount
of a GPVI nucleic acid |igand and/ or a nodul ator which regul ates the
activity of the GPVI nucleic acid |igand is provided. BRI EF DESCRI PTI ON OF
THE DRAW NGS [0086] FIG 1 is a diagramof the SELEX nucleic acid |igand
sel ection process. [0087] FIG 2 shows the selection conditions for the
SELEX rounds perforned to |dent|fy nuclelc acid ligands to GPVI [0088]

~ ~ I N L L o P I I T Y 1



[0098] FIG 13A-B illustrate a hexaethyl ene gl ycol spacer phosphoramdite
and t he spacer phosphoram dite incorporated between two nucleotides in a
nucl ei c awodoBegumsnce. [0099] FIGS. 14A-B shows PEG noi eCirams2ewiosts3say be
conjugated to a GPVI ligand via a |inker and a configuration of a
conjugated noiety. [0100] FIG 15 is a graph of collagen-induced platel et
aggregati on expressed as a percentage of control for EF-2 and EF-3 GPVI

|l igand truncation variants as co ed to v ants cont ai ni ng i nactivating
poi nt nut ati ons. [0101] Flagle 3 @‘qgﬁéigp T R&ﬁQ%ﬁﬂQ i nduced pl at el et
cohtrol
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t her eof f dMStliner.t Tleadforenthe A Sghyt elhcécbr-A&myatnw& hélrsfea&iats as Nid weli layﬂrsier S.

Furt her pr.ovi ded are.phar tical, farmul ati ons jsing a nucl ei ¢
hot a1 g bt e SR e e & R RTRL oG B vt T "t o

"about ",

amount of wei ght,
5%
appropriate to performthe disclosed nethod.

or 10%

as used herein when referring to a neasurabl e val ue such as an

1%

time, dose,
or 0.1%fromthe specified anmount,

e

tc.

ligand,” which nmay also referred to herein as a "ligand"” or "aptaner,"
nucleic acid that can forma tertiary structure, which allows it to
"GPV

interact with a target nol ecul e.
"anti - GPVI
| i gand or aptaner that specifically binds to GPVI.
ollgonucleotldes haV|ng speC|f|c blndlng reglons that are capable of

| i gand"

or

b1

| i gand"” o

.

A "GPVl nucleic aci

f "nucleic acid GPVI

I T

d |igand”
| i gand"

or

is neant to enconpass variations of 20%
as such variations are
[0119] A "nucleic acid

is a

refers to a
The terns refer to



[0122] "Modul ate" as used herein neans a | essening, an increase, or sone

ot her neasurabl e change in activity. [0123] "Pharmaceutically acceptable,”
as used hwopenr/memsns approved by a regul atory agency of PChaSEadms®BI or a
state governnment or listed in the U S. Pharmacopeia or other generally
recogni zed pharnmacopeia for use in humans. [0124] A pharnmaceutically
effective dose is that dose required to prevent i nhibit the occurrence, or
treat (alleviate a tomto songe exéent i sease s The
phar maceut i cal lvogrﬁégtprleénmeeetﬁ@a%ﬁ & G flf@np tggh Hpe@a@én fphe

conposi ti Qfaamlﬁedu niol€ if /8IS irRiebaton isselvhidblcan ¢hetAneerzﬂtexoﬁEPtmﬂt§§Agelaﬁa ng
treated, the physical characteristics of the specific mammal under

consi derat“ldé%‘tes BYlébrmceﬁrerrPécﬁeeatmSBPporfarldthef%rsstlé%qrwlelmwéthetaﬁ@e skill ed

in the m3%t&@élur@ﬁvﬁlﬁbé’ﬂlhllcatE@t%QﬁE"&p%)@r 1§80 @6rkh¥plc 30r RIRHAT of2gP \A%?sﬁaﬁ)onjtong/ kg
and 100 active ingredients is adm nistered

g
dependent thpdgmltlﬁee%ﬁ@w}e%f Isrswee flitieegxempleiiaplemgataona e ssersbfat or . [ 0125]
A "stabi | b&gp el?&h%ﬁhec Aéﬁt ﬁrogéallf‘eg W dlca{t@df iRk tgpgeﬂafw %bﬁéc?toatﬁé gearbgeeul e that
is less rea n

degr ade Vi Vo .g., Via exonucl ease or endonucl ease)
i n conpar |settmg bf@n&seht@nm atsiniplez ede @rﬁj‘d?Sér’ acedeilyl” orolMdE (Mogce Petfaiséd, C2atdiesn can
be a func | of »I ength and/or secondary structure and/or inclusion of
chem cal stl utions within the sugar of phosphate portions of the

ol'i gonuc] eo“ dﬁ‘lar yﬁl‘élbc% fipleShd \A}alehtﬁ{t‘ déQ'TR%%g(rﬁ% Rﬁﬁﬁ'ﬂlﬁf’ﬂ%’m%&ﬁ% digl i ng, for

exanpl e, secon struc ure n sta ize a nolec r exanpl e,

if thel@' aenvddaoée witin3GPRTSE 24301 may beuwpdematadonphomentlablely t o an upstream
region, that portion can fold back and forma "stem | oop"” structure which
stabilizes the nol ecul e. [ Ci@6} 4THRAECKIE ARFAMAPRGTES finity" and "bi ndi ng

activity" are_neant to refer to the tendency of a ligand nolecule to bind
or not to bi ndEltlo lafoxmationflementha [ onoriyps/Refetengg s ajldPresancar|demmabplengih o

significant {n "|BPARSIRETHEE vi t );rgt%??la'””[?l”?l?il ng aflfi ff'ty"| bécaus¥ t hey
define the NnECEIEALY eRBGREELT at |sga§ty9gadérr;,5<,eraCtl U partners, [ rates at
whi ch these partlners are capabl ¢.30f associating, [and thg relative

concentrations ctm%@MWﬁU&ﬁ&aﬁP@@“ﬁﬁwewﬁles in a gol Ufion. Yhel edergetics
may be_chera:terﬂiﬁﬁiﬁ 85 sycﬁbﬂgm weys—thegetarmnatpnpf a
di ssoci ati on|cons [0127 o3kreatnment” or ["treatijng” as used herein
nmeans any treat namtehafocelu sease |sraraharaereral , 1 ncl ydi ng: (ja) vprptecrt|ng

agai nst the { s, Péﬁéﬁhﬂ_the clinicgl synptlons npbt tol devel op;
(b) inhibiti ?6 tFlSé”%fia%ease thatgs_g_ig drresting, anel(?oratiTP(g, r éduci ng, or

suppr essi ng {s5€ [geveropment of r%mk&amaﬁynptons, angl/ or] o) feid eyving the
di sease, that_ig, causing the réega3gsion of clinilcal synptons|, It wll be
under st ood by*t Ho¥estskilled in t ?@Paﬂﬁﬁv“$n hyman® medi ¢the| &% 1s not

al ways possi breTEesdt StinguiRs *@s@%?éﬂconwtagtﬁg'“ Mo*—&ndT-SHppregstg” since
the ultimte|inductive event or |gwents may be unknown, llatent}| or the
patient is ngt dscaiptadaredificatin [[Lovwednlareafuérafcatome dccu®r encervof | t ke event or
events. Thereiere—faS—+§gaL4uM4yﬁﬁﬁéhe—teLnLlprephyLav-°" is—i-ptended as an
el enent of "{*realmEHY to enconpass, Bth "preventlng andTméupﬁfgssing" as
defi ned herelsa. [dM@cdu&r m prOIEQﬂhﬂﬂme as used ngreid, 1]S sveant 2t ofi ncl ude
"prophyl axis|" [10128] The term [&¥¥%ctive anpunt"| neans |a dospge sufficient
to provide tr'éat/éfrvafor the d|<993%Waor di sease [stafe Hei™g fréated. This
w || vary depgnding g the pd.jl'.l i e disease—gnd—¢hejtrgatregt—bei ng
effected. [0129]| A GPVI nucleic|ecd Iigand "varilant” ag used| herein

enconpasses AariamweatmaWsperformNeesent|ally t hg sa®e flunetiprd4ds|a GPVI
nucl ei ¢ aci dHH copEi-s ibst antiallv—tlhe sape structure B.

Q@ ycopr ot ei n|VI Fﬁj@bﬁer@nm%ﬁ? ﬁ;ﬂe’\ﬂetﬁ(@&ﬁ/l) i s |spelifilcal'l y| expr essed on
the surface g pEadRhGNutRilist. MAFRERYSIBEUEI €S Naveo Shgwrnt hais-so

col l agen-nedLatgd activation of X9 plays a key Irole i platelet adhesion
and aggr egat {%6n. VAT BHEPhgl y, (J“HNBﬂymﬁ”therapeutrc ?argeﬂVof i Acr easi ng
i nterest for thetreatment—of—pt ou ey| et—and—cotHtagenr-nedi ated

di seases. [ 0131] As the denarcation between physiol ogi cal henpstasis and

pat hol ogi cal thronbosis is very narrow, it is essential to be able to
provide fine-tuned control of platelet activity with respect to

col | agen-nmedi ated GPVI activation. Accerdingly, also provided herein are
nodul at or conponents capabl e of nodul ating or regulating the activity of
the disclosed GPVI ligands. [0132] GPVI is a glycoprotein of 339 am no acid
residues in |l ength (GenBank Accession No. QHCN6; disclosed herein as SEQ
ID NO1). Amno acid residues 1-20 represent a signal sequence that is
cleaved to produce the nature protein having 319 am no acids. GPVI has two
extracellular |nnunoglobul|n donarns a muci n- 11 ke core, a short peptrde



spacer within the nucleic acid Iigand and sel ected nodifications to the
sugar and phosphate portion of the nucleic acid |ligand. Binding assays were
per f or redwoaormmittsor | i gand function as a result of thePearniSous/037339

nodi fications used. [0135] SELEX refers to the Systematic Evol ution of

Li gands by Exponential Enrichnment. This nethod allows the in vitro
evolution of nucleic acid nmolecules with highly specific binding to target
nol ecul es. The_ SELEX net hod .is descrj bed for anple, U. S Patent Nos.
7,087, 735; 5, 475 08EXAME BP! ??@lt*t@gstns@ée%ﬁl%e g4y, 1B 0651%61136] The
SELEX net REE I ANPOMBStrZRING GFdh @Pd e Haturtl b Woﬂ\dgfincﬁ@ftﬂhﬂ@ée@ved in the
ollgonucleotldes and st -mnse iterations of bin partitioning and
ampl i fi catliROYKINE] ABE dtesgaéPéltaﬂlb@ﬁn%@ngﬁ@thetuap%téwe@ve
virtual ly any deS|red crlterlon of binding affinity and selectivit

Starting from & MYWTINGABEARPATE ALGHRT, mesines mey bRiSst By 8 nebvsk Fostg‘hg a

segnents ofyg @WQEQUE%%@M@S mTolBlﬁtySEéxﬁg%rﬁ@ﬁ Med Bed M ge%?or?ste eps of
contactln%,&hET m xture with the target under conditions favorable for

bi ndi ng, NGOARRG @%%BEQ@@SE tonaide 4. fhe RAUMDSE MREASTFOAEE ds whi ch
have bound, greg ﬁlés‘gége' Mréc&vE@&q%w&Ea' t@%'tﬁ? in &Uo%ﬁ%de%th”ﬂ)r Ehengiuaepc

aci d-target conplexes, anplifying the nucleic acids dissociated fromthe
nucl ei ¢ aéﬂdmﬂﬁﬁgé%”@dﬁﬁi%Y@@AS@@Vﬁ@tﬁHQOWﬁgéH@kéhr|ched m xture of nucleic
acids, then reiterating the steps of binding, partitioning, dissociating
and anplifying through as many cycles as desired to yield highly specific,
high affinity ligands to the target nolecule. [0137] The basic SELEX net hod
has been nodified to achieve a nunber of specific objectives. For exanple,
U S. patent No. 5,707,796 describes the use of SELEX in conjunction with
gel electrophoresis to select nucleic acid nolecules with specific
structural characteristics, such as bent DNA. U S. Patent No. 5,763,177
descri bes a SELEX-based nethod for selecting |igands contai ning
phot or eacti ve groups capabl e of binding and/ or photocrosslinking to and/or
phot oi nactivating a target nolecule. U S. Patent No. 5,580,737 describes a
nmet hod for identifying highly specific |igands able to discrimnate between
closely related nol ecul es, terned Counter-SELEX. U S. Patent Nos. 5,567,588
and 5, 861, 254 descri be SELEX-based net hods that achieve highly efficient
partitioning between oligonucl eotides having high and low affinity for a
target nolecule. U S Patent No. 5,496,938, describes nethods for obtaining
i nproved |igands after the SELEX process has been perforned. U S. Patent

No. 5, 705,337, describes nmethods for covalently linking a ligand to its
target.[0138] The feasibility of identifying nucleic acid Iigands to small
peptides in solution was denonstrated in U S. Patent No. 5,648, 214. The
ability to use affinity elution with a ligand to produce ligands that are
targeted to a specific site on the target nolecule is exenplified in U S.
Pat ent No. 5,780,228, which relates to the production of high affinity

| i gands binding to certain |ectins. Methods of preparing nucleic acid
ligands to certain tissues, which include groups of cell types, are
described in U S. Patent No. 6,127,1 19. The production of certain nodified
high affinity ligands to calf intestinal phosphatase is described in U S.
Patent No. 6,673,553. U S. Patent No. 6,716,580 describes an aut onated
process of identifying nucleic acid |igands that includes the use of a
robotic mani pulators. [0139] In its nost basic form the SELEX process nmay
be defined by the followi ng series of steps: [0140] 1) A candidate m xture
of nucleic acids of differing sequence is prepared. The candi date m xture
general ly includes regions of fixed sequences (i.e., each of the nenbers of
t he candi date m xture contains the same sequences in the sane | ocation) and
regi ons of random zed sequences. The fixed sequence regions are sel ected
either: (a) to assist in the anplification steps described below, (b) to

m mc a sequence known to bind to the target, or (c) to enhance the
concentration of a given structural arrangenent of the nucleic acids in the
candi date m xture. The random zed sequences can be totally random zed
(i.e., the probability of finding a base at any position being one in four)
or only partially random zed (e.g., the8probability of finding a base at
any location can be selected at any |evel between 0 and 100% . [0141] 2)
The candidate m xture is contacted with the selected target under

condi tions favorable for binding between the target and nenbers of the
candi date m xture. Under these circunstances, the interaction between the
target and the nucleic acids of the candidate m xture can be consi dered as
fornlng nuclelc aC|d target conplexes betmeen the target and those nuclelc
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[0146] Nucleic acid ligands specific to GPVI

may be generated by perform ng

SELEX agai nst short peptides which represent the extracellular domain of
t he nol ecwbepiwviTsg SELEX net hods as descri bed for exanpCe/usroig/os33Pat ent

No. 7,087,735. Alternatively nucleic acid |igands specific to GPVI
i sol ated by perform ng SELEX on intact platelets,
fractions enriched for the protein,
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with thymnes (T's) to get the correspondi ng DNA sequence. [0156] Several
GPVI nucleic acid ligands obtain via the SELEX net hod were sequenced and

t heir sequenowmsi4atsigned. Al i gnnent of the sequences shoROTIUS20H0/@37349
resulted in the identification of 6 uni que sequences enriched through the
sel ection process. An alignnent of the 6 sequences, referred to as "A"
through "F", shows the presence of a UAA sequence. Mbreover, this fuIIy
conserved sequence i s contajned hin the sequence: (G A)UAA. The A) UAA
sequence, KW@W@D@P%M%&DB% a@é?ﬁ}l%vedgorwpsra in I&W@rfﬁ@p?rﬁ%%l pesied agdHser ved
GG A) UMa rﬁ&ﬁuaﬂﬁﬁhe U@ké&k@@&ﬁﬂf&@ﬁdﬁ BInk ufétuyls& 1436 R tHe®NP dakYiSinS Was

t hen perforned for the uni que GP ands. Secondary structure contributes

to the furithedhiultiagdip abgptemss If'f}ﬂﬁ%’éfi supject tg thedylf's Urgetsngoa By clihrdor
skill ed arkigad vblte gggendary structure can be described in terms of stem
and | oop structures as they occur in the nolecule in a 5 to 3 direction.
Based on s econﬂ?sromesﬁlfé[)ﬁkhta@mﬁ r8dl &R FeHECh Fl%@edu?e PeasRbiRitién bel ow,
ligands to the 0ossess a secondary structure that includes three
stems and UPaie Progrglgee. in W@r@ncemﬂs foregnplg i Ton24- 9081 wrgess taar M EN Bem
(Stem 1 Ofy, shlllateé ﬁérre%gmlglg%ce(sgﬁgf) bél-lnﬁfatédllﬂ acc@rd%ﬁ&:ﬁ?ﬁl K@ $ S 819 Le@n S2)

connecting to the second athird op (Loop 3 3), the third | oop, a
third st erW(IStZénh fooﬁxas@e ﬁm@ccass" t@mliietIM Cbbpay(h_eo@lpamd Wﬂlerl_ﬂn)% UEsie sotRirggly

8A- 80) ggg; -k r segond and
third |00p§§§%§1§ﬁ293% §?@%§ﬁ?§%%g?% %%% lgﬁgnégﬁﬁ%% o%% n one
enbodi Ifentapothérexarple, dhstceess itstha dyld e may b@lrmth@dfwlrestthesw Bmrionalecady - 3'
direction. The e d 2L B St ( baseg . a nd Loop
2 (0 n R e BUERT EnCIo e AT vES TP Feds by BB PPUR L s ot
GPVI i gaN’d$e sedﬁrgus f‘]l\éSibece Beelfdrdéd sh® Weict Satonéarydcblpyé aﬁ(ﬁhleu&nmﬂplafanUA uJ or

some. onpodapLo bR 5k ol o ARad 1T G BBITIEYS 1 he

sequence &wﬁﬂ%ﬁﬂgwmﬁmﬁmm Y represents a pyrlnldlne and D represents U, G
or A [0159] In sone enbodinents, Loop 2 of the GPVI nucleic acid |ligand may
be subist it ut edifwedidiradiospaseM CN dugsydriohfaitks oknown to skilled artisans. The
spacer can be a non-nucl eoti de spacer which provides a structure anal ogous
to Loop 2 suchiff dfet failing réieed hitgamndtonagintad g M SNSYbsyetn) the @dedctiaet i on
when Loop 2 is substituted wth the.spacer. Substitution of Loop 2 wth a
oxaet hy| EHsGIGHST Ot‘ﬁﬁb"éf‘n“}gﬁ%@flﬁf@dﬁﬁg@r HeBPEdPat i on of

(9- O Di net hoxy riethyl .

L7 Concyanoer by PR SPUaEREBRISNS Fshissdhorsriters Srpeeueppis ogkr 138)
into the @M ONGbgisenaci d |igand resulted in no loss of affinity for GPVI.
Accordingly, one having ordinary skill in the art woul d understand that
Loop 2xan be ffapkadsidatad tdregisuaidndt yerfirmed@nr nucl eoti de spacers that are
commercially avail abl e. Exanpl es of such spacers include, but are not
limted to thoEehqdUPW dplcidyod inpacipPdatiictred by the' me@dk.met hoxytri tyl -

1' 2' Di deoxyri bose-3 '-[(2-cyanoethyl)-(N, N-diisopropyl)]-phosphoram dite;
18- ODi net hoxyt ioyﬂehﬁpﬁﬁfeiﬁyﬂl(ﬁﬂ et UEOila,y perform actions upon NAS indication to select

| - [ (2-cyanoet N—d||s oranldlte nd .

12t (4 4 SERARAT M e R Bty A T Rt R i IS B opy )] -
phosphor aniflinkioh BleetitiTer @ayétbﬂrt%l@pﬁht@ R@@ﬁlﬁbrﬂehg’&ﬁéﬂ an [n@kBRfioEféhaaey of a
GPVI ligand in regul ating GPVI function or treatin plateletnedlated

di sease dep¥iids Sneaﬁﬁ@éﬂgﬁbﬂ@bwd@%e%m?m&wals 1Rl dgd, %ﬁﬁéort%chbq e B

suf fi ci enteq@bdtédintay UEQyEBE sHFRMic dﬁﬁﬂﬁlﬁ&ﬂtnfcﬁ‘ﬁlﬁﬁ&fjélaﬂény Jif @k U@rsuﬁ[kﬂr@'tﬁb' ng GPVI
| i gands t hrough the SELEX process, each RgNﬁéﬁls sequenced, and then may

be char actigtef ﬂﬁlﬂémwsﬂ&wlﬁﬁﬁdVﬁbwﬁbUF é%%NﬁﬁhﬁﬁhﬁémVﬁﬁémblndlng

affinity @fqgitahiénld ltg@{l)dséle%m% U RASSHARE & RAE id Rk E%Twwhalu&atﬂe be
defined in terns of . The value of this dissociation constant can be

deternlne@ﬁQWRéEF¥WD%yﬁMEMMbRWGMNYﬁé&ﬁ@@BAT§H@WIE“UEWYﬁQ@ﬁﬁﬁﬂhand bi ndi ng
met hods, d% Pilgﬁ% @s&gmgu cAlsAﬁ $T9 9ﬁ§?ﬁﬁ 4gifMBY §F me liliad for
some snal | I gonucl eot | Trect ete atron o I's sonet| mes
difficult, and can lead to m sleadingly hlgh results. Under these

circunst ances, a conpetitive binding assay for the target nol ecule or other
candi dat e substance can be conducted wiltoh respect to substances known to
bind the target or candidate. The value of the concentration at which 50%
inhibition occurs (K ) is, under ideal conditions, equivalent to KJ.
However, in no event wll a Ki be less than Kd. Thus, determ nation of Ki,
in the alternative, sets a maxinmal value for the value of K. Under those
ci rcunst ances where technical difficulties preclude accurate neasurenent of
Ka neasurenent of chan convenlently be substltuted to prOV|de an upper

e, 5 A o o 1 o



t he pharnmacol ogic activity of the ligand. As a result, the pharnacol ogic
activity of the Iigand can be reversed by neans other than, for exanple,
drug cl eaweanrow/H178%bdul at ors [ 0165] I n sone enbodi ment s pPCThiS20008B8¢ aci d
ligands to GPVI are reversible. In one aspect, the invention provides a
met hod of nodul ating the activity of a nucleic acid ligand to GPVI by

adm ni stering a nodul ator of the GPVI ligand to a host who has been

adm ni stered the nucleic acid ligand. [0166]. Nbdul ators of the present

i nventi on %’%ﬂs@@y %ﬁ‘f{ﬁ%ﬁ%@éﬁf}%@gllﬁ %}lkﬁ%rte@plfl%\lﬂgeethab%ﬁ\flsﬁﬁﬁlf’ AEWSbind to a
nucl ei ¢ acigatiligemdhangaeUE yAPABILNYeREGUEYTERSt ween that ligand and its
target nolecule (e.g., by nodifying the structure of the nucleic acid
ligand) in a desiohRdufRnnsslen&iatithi, ¢l UL ehagesorm RliGRAULE RS ifdieANES  OF
otherwi se chemcally alters the nucleic acid ligand to nodify its

bi ol ogi calcleftrrectiic Bxhn wiedmplegigniraensy hegrpetfpanipg edlestectiandknilagningnc! ude:
ol i gonugl gaid AN TR dhRIMESankiieH 88 REMALOIRNECTOIR) RRENMAY astaQediit | €ast
a portion of the nucleic acid |igand sequence (including ribozynmes or
DNAzynes) .of oy indigaiiop |t<é%elq0h6EBégl Pt theEaray padpiascollpriagtiondphol i no
nucl ei ¢ agirgen MATRAN ROEKEH sk BLiEscRLliglSardrNWlecti 6 kel PRARI Qudi ndi ng
proteins or peptides; oligosaccharides; small nolecules; or nucleic acid

bi ndi ng p&igastysif NApragidesrranapention ¢d 45 taselont GERA e LdRgaS wdlilnibd WiEais o s.
[0167] Mo | i i¢Hl i.c acid

[ gand i th e oL e FEOERBIFRPHEREEh 2Rt MEGRRAN B RAIACHATL AR ELT, TFL Y.
Modul at®r selt sahectibisandyesetheomoddUSBAtdellt., upon bi nding, the structure of the
ligand is nodified to either a nore or less active form For exanple, the
modul at or can besodedingrve ineroéntativas, whoo perbirmadigrgl] sdedtior when lgeviagl nucl ei ¢
acid liga I I rfi o} h i.gand.is
altered mﬁggéby the |g§ﬁ ”%g%&%%oégﬁ%@?&%#ﬁgﬁﬁgé?%gt?%?geﬁh§%#%%ﬁ g or
bi nds t o iof 8 NiAgrigdéitativo tesidceGRRAN dré SR AN fthaWUE whallietformatll sekdesion drhe

L ORI o PR IS

its targeiNA®Ipesidee td the @ashantkehtiod tvadelettSGER NN o DA RIAR, ovhile @k Ureisdesi gned so

t hat, upon _hi ndj struct ur al if is ifie C hat aff.inity of
the 11 gand s TohE e Beshit EriahE enERstint i TERON SO s RAT R L% ¢ i s
desi gned sbickeldchiat adl Bicagooh B-berRARGIY. at or to a nucleic acid |igand

nol ecul e which cannot bind to the target of interest can result in
production of &FMAS peVideadn idBititfonwé ARitdsdidteGERgaNS UHR AN whiletehyE Rlid ows t he
ligand to hind to its target nol ecul e, %?168] Modul at or s, can al so be

desi gned RERSMEPEEG TR VE B et ormuthp liomdts &HOMIRONTAingci d 17 gand or set
of nuclei RracichNN s, with drcfddfdagdc@tot@if.i nity to forma conpl ex. Such
nodul at ors can generally associate with nucleic acids via charge-charge
interactions. gyammmdul ators can al so sinultaneously bind nore than one
nucleic acid |igand. The nodul ator can be designed so that, upon binding to
one or nore nugbehiCtiMedsha higanteng dxb&t $82aict ure of the nucleic acid |igand
is not significantly changed fromits active form but rather, the

modul at or maskgldke 1@ eabl¥ed iRNEAIHETc18E8 0£thaRILOenty, thB&IAC Cbiffighra@ch d
ligand with its target nolecule. [0169] Nucl eotide nodul ators can be of any
| engt h t h&atd e pereia&e FRELiDBY P sigPished KBSl i gand nol ecul e. For exanpl e,

ol i gonucl eoti de nodul atjons can range in | ength from about 10 nucl eoti des
(nt) to about Hicate thielsase b GisRROCHneqtion AhHler Berntogetier ithdhe Wifgi 15 nt .
The nucl egtyjsde nodul ators may be 8 nt, 9 nt, 10 nt, 11 nt, 12 nt, 13 nt, 14
nt, 15 nt, 16 nt, 17 nt, 18 nt, 19 nt, 20 nt, 2 1 nt, 22 nt, 23 nt, 24 nt,
25 n25, 26 nt, if3dviHeRRA8 CUNNEETID wak ndQrigderddbylr&Rplidh of@re havi ng ordinary
skill in the art can al so envision nucl eoti de nodul ators havi ng | engths
greater tAPIEPFRMEYTRALMmnd s 2e aci d |i gand as descri bed herein
possesses an active tertiary structure, which can be affected by formation
of the appropriate %%%&R&éle%hﬂa?r@r@fwﬂac?l@tloww&?réwﬁwmithleecellhe

mechan s mQfcdoRHARESOMFRED Br HARLE O RALINE RIR A CONTRE E@IMaN trar e}kalﬁ{ﬂ'e%mjc' eotide
nodul ator of the invention and a nucleiC acid ligand is simlar to

f or mat i on spdcifieddypPBR TS8O MENn two short |inear oligoribonucleotides, both
the rules for designing such interacti-dis and the kinetics of fornmation of
such a product can be inpacted by the intranol ecular |igand structure.
[0171] The rate of nucleation of initial basepair formation between the
nucl eic acid ligand and ol i gonucl eoti de nodul ator plays a significant role
in the formation of the final stable duplex, and the rate of this step is
greatly enhanced by targeting the oligonucl eotide nodulator to

si ngl e-stranded | oops and/or single-stranded 3 or 5 tails present in the

Y



conditions to the fourth loop in the two di nensional structure, and

especi ally an oligonucl eotide including a sequence 3'-AUU-5\ In other
enbodi mrerwe,20toi@180dul at or i s an ol i gonucl eoti de t hat hybTiuse@mes3sader
physi ol ogi cal conditions to a first loop in the secondary structure of the
ligand, and in particular an oligonucleotide including at |east a sequence
3'- QUG5 . Depending on the desired function of the nodulator, the

modul at or can be design to disrupt or. stabilize the s con y

tertiary struct$Hg if\ apﬁiBﬁtfetfétvelyaﬁ%thptja%él 45U A dslonfer % 9?3664 ments,

t he modul aiQranil Shdesé gﬂﬁ@temelatdﬁdmtsome ﬁf@ws@ 4k iPOsintth DL’ sQ/BlcE batind igand and
thereby disrupt the sequence of the ligand. A suicide position is a single

stranded periei %{Lﬁmlcetrﬁéfetrtfb&ﬁdfow%f@ﬁ@%%i'féldtttﬁ BAEAHE Fee B1va0 5dEPn one

exenpl ary V@ﬁpﬁ)éjﬁ@%et td hMSS\!‘Ul&il dﬁﬁf”p%éste'f%ﬂrep%ﬁ%ﬁhesﬂegﬂte@ At 4caosledr and
I 'abi | e upon binding of the nodulator to the and can enhance cl eavage

of the 3 i ¢fraenhgorabipafions of the petworki s el Max m@)lﬁamfs%'éﬁhea[éE'bP%@S%tan} i ver
endonucl eases. In certain enbodinents, the nodul ator binds to the |igand
after which thBeferrmardustéaRicns o fhydrehavigrdorabe Uistrice seitingefg@yS ypoe76] | n
one exenpl ?J%&@@%@@ttton&a@@ sBRH I 1ANChHEESinBITUELE Ry dELE-Safuence
sel ected fprom SE I'nclusive.[0177] sone enbodi nents, a
modul at or S@é@ﬂu’érﬁ@éo M&wpmse@fealted,l %%mlcecmeom&m| fin leldclﬁhtrﬁetbc UnitiFey arzexanpl e,

cytosi ne, P syiriceplns HRRBRL) GRbIPP AMCE DAL IG HER S ™
guanosithe sumiortf:d mdm@thnyﬁqrmmnaptwrk whlcﬂllluawveuiras grmef thp Gk7@lse Methe BRS
strategies an be.use etermne. th |, \S} e t hi nuclelc acid
" gand -t ortBmaRsgtEy IR SRS ThPdist e R acch veaft b 8 BIELE, & egy
can be us@udhilerattadhicd ko ttha ey kany et 1AE ma@be@mﬁr&ﬂﬁﬂgﬂ@&a atpéaté (/\B&Ili)eaifherar ound the

| d d d h o] leqtid
(oot © o™ Defoaflf P b i BIS REF willbint BT RS (BB b Ber g fecten i
| engt h carrAiethy $8Imih@teids €nst HYOES Etdlcbtyir mbetiéh &sdrhe lUEgirbadesnomtuiiReo | i gand

f.eggn’d]f '&tgtotﬂw%: Oi&?ﬂg%tﬂ? leé't?igtr {}?diﬁf @?t ;V,Ol&t]%iletzﬁ%%ortﬁﬁctaﬂ*fsié t he

i npact of plder 1€, tueetmp@torrmmérc&n@ltled M/Lmugbw@m%ddrel (h9@Rder t6 Bethe
efficiency of i.zation can be difficult to predict, [0179&1 Assays

h
descri bed °PHb tnF%Té% ek taﬁgtTﬁat?@wIE%tﬁr%%S%‘éa they in 80els LA Ee A |ty of

the differg 25: inGl- U@‘Rﬁ?@in@%%ésmﬂl@lth 'Irbsd\l’og& sbRids. S@ﬁ&i sfubééss'fﬁl(‘cbﬁlbfén@i?bﬂ
ligand, with particular enphasis on the nolar excess he oli nucI eoti de

required the tﬁ’@hliné@@a e meeedpicralV gl Mdichter Fegeives i ﬂzchPdWK@%

abi |1 ta ofyieridhLepeioabl gANYE LRALIAG, MABAIALS, A hOGh&RIR, tttﬁert ate of
di ssociation of the nuclei¢ acid liga from or "associ ation of the [igand
with, itsig féﬂ’gé,ttht?mhé’MKéAchﬁledﬂ% @hebles @@U@rﬂﬂsmemg ton¥ose cenyigtandar d

Ki neti c st i f 5’[6\% i.de

nodul at or sbgfgﬁ%llt}}elé,s%ﬁm%t ﬂgh(g%@ﬁgt fdatﬁé -5 ?ﬁﬁsﬁy&l Sé tgé;ﬂgggg%o% ﬂ%

ol i gonucl eotrérd BATOE-UEBRAN).i @n theqiicr bahdt 16 thepditihy istveecicaiitae. deniioblobet Aveen t he
li gand a”‘é tg% fegt%‘tan&t?é %{f'\l'llll%w cﬁlt‘%gg‘ééthléegmgg&g%s [0180] Alternatively,

t he target nuclére “act a can 0 as to |nclude a

si ngl trande rder t with an
oli goﬁzuil eot i dg m)gunlegl?e 15%3%0% E%r ur% Sgc agta(ébaoﬁ{bg%ﬁ A(r?tlagﬁﬁr%&%a%} 0(OSQInucI eot i des,
1t o 10 nudcloadircd @sackibgtAoedbUpdatd refets tdesmgle NBAS mgﬁtrmlpemedtdeshat iFasddsto may

al so be nmodifi.ed (e nd .2'- r dlflcatlon whi ch
S mot vt S mr s AR DM SRy whi s M RS
adenosi ne ,pr&fide@ommyRAgtu@mnmﬁ CFalf badlo (CSFEB)I FatieRamplQra (2 oﬁelraumg@n

uridi ne). ' e te g. an oassays .9.,
descr | bed s R Y Bs ke T broRy -4 B BuRRED ARl BRRR B Sshrti i

si ngl e3cst rnaad@gdarbaauﬂdadﬁgq&omtredmﬁ UPE extafi@leatit DBRre&dived @h iR fréie trRucl ei c
acid |igand. series of oligonucleotides &for exarr%?e 2' - O-net hyl

ol i gonucl é‘Blt"iréeeV§1)S tha e %%ngsgatﬁn tp &re [N fadled gnd the S ugagg seing i OfSirs
with the t@hkicSeUU&ARPICHRR ABMbHRE AKRQIP BE LR h edndbRied triRiing At fdatet O
associate with the tailed |ligand alone, as well as their ability toincrease
the rate &/ 9uptingdGFEMT 9343 Me i gand from or association of the I|igand
with, its target nolecule. Scranbl ed sed@uence controls can be enployed to
verify that the effects are due to duplex formation and not non-specific
effects. [0181] In another enbodinent, the nodulator is a ribozyne or a
DNAzyme. Enzymatic nucleic acids act by first binding to a target RNA or
DNA. Such binding occurs through the target binding portion of an enzynmatic
nucleic acid which is held in close proximty to an enzymatic portion of a
rml ecul e that acts to cI eave the target RNA Thus t he enzymatl c nucl ei c

o, o oy R I A - A IA 2 1



Sunmmerton, Antisense Nucleic Acid Drug Dev. 7, 187 (1997); Summerton et

al., Antisense Nucleic Acid Drug Dev. 7, 63 (1997); Taylor et al., J Biol
Chem 27WOL2emE17181996); Partridge et al., Antisense Nu®CEUS2010i0873B¥ ug Dev.
6, 169 (1996)), or by any other natural or nodified Iinkage. The

ol i gonucl eobases can al so be Locked Nucleic Acids (LNAs). N elsen et al., J
Bi onol Struct Dyn 17, 175 (1999) Petersen et al., J Mol Recognit 13, 44
(2000); Nielse et al Chem 1 228 (2000) 184 re
conmpounds  t hat %ﬁcsssgﬁapﬂa%a%do B Giog BFSE %fnﬁaéhat HﬁtUFdf SFRCrP torBorh

conposi t i @8.anil CSRMARes. tMuﬁQﬁé)éBﬂlbﬁ&ﬁ%@@éaﬁQQﬁ@nQﬂlaﬂhé penykbRRIddS: 1S
replaced with a peptide backbone subuni t of the@ﬁ@Etlde backbone is
attached t&VigeHt PP S sEdigesy Foigrepripotchatatlpigimay bs dedigatqdig theddi Bothsse.

PNA of ten n@%rl@%n@iﬁghmckﬁg |t sletddRCKRR A G ANRERHH BGsRE with an indication

N (2- anlnoethyl)ﬁﬁiclne units. e Furlne or pyrimdine bases are linked to
each uri t oVfasavaa Ky lodhe dersibaefavailablekera aiuedndigaging fhapie PP emaisapténent ar y
nucl ei ¢ agi RN Riaftfs de Lt nPaEal ha! or

anti paral | béﬂ agl‘l en%iacllt ?)ortl véﬁg&?ﬁlg{r%@g@ﬁgaﬁ%‘%ﬂa%@ gglﬁrl n(g rul es. The
unchargedrﬁaﬁﬂféﬁmﬂﬂﬁm€sﬁmm0@i|goners enhances the stability of the hybrid
PNA/ DNA( RNA) dupl exes as conpared to the natural honodupl exes. [0185]

Mor phol i no nuchepeesalt pbisNaSacgsirafiampigcdsiiteau g EP R etachmeocadwe il e thitfatiogn

nor phol i ng, tpai ases
(adeni ne, §H§%HQE§E Qﬁg&“ gqg% %?ﬁ%aq?MQQﬁdﬁqug?%ggﬂa%é?% %%%ﬁhollne
ri ng. IEi ghltee@nmrb obt‘amnn&rn‘latme esabﬂlugltlte;foer(ﬁﬁngt Hesétht oeceivangld AiPY meyspass aar e
joined in chfic ord b horod am date | ntersubunit

| i nkages tpO g?@le on- acces s un¥ ro ocols Oﬂngf‘gaéﬁa t\ivosrkacaraend ancir Cwﬁanal ogues
t hat posse@s nmmeé @hé uhstemed hﬁdrmam«ﬁn ithe @E pmid them‘aznﬂl gt ecd opsdatmgi ahat or s of

t he |nvent The LNA nononers.a ounds aIIy
S| ar 1 SORNAY B S ARRC GRS e e s SRR b BEVE RS 5 o
and RNA, iupddil. wal &% r@dlbitiinesan 6an c@ﬁblﬁ&p@raatoﬁdomsmg@NA(sl regittradiphar eses,

et hanal _ preci ated e Tet r ahedr on, 3607- 3 ( 8 wever,
i nt rodutt |S‘6‘i‘fe f“tl ‘R‘B&blﬁﬁﬁ (LRI SPide aﬁfﬁ\lﬁ%gmﬁﬁﬁ?ﬂﬁé A%Cgéﬁﬂdt%oﬂ n hi gh
t her mal stepRishivicys. of dupl exes with conpl enentary DNA or RNA, while, at the

sane time obeying the Watson-Crick base-pairing rules.[0187] Pseudo-cyclic
ol i gonucl eobasas u{dGek)n, €8S s@lises 18 BESERER Rserdcdy0fltdcatdanicelwitht JTEPPOT S ent

i nvention gsee U S. _Pat. No. 6,383, 75%% PCOs. contain two ol igonucleotide
segrent s 2098 nen-ERP sryiRestarricrvieps providggl by a S dogais As gprd hsrein. Ren-ERYment s
(the "fungiRBAhaPEIREIRS Qviten REBIBAS WAMGHPUNT 24 qukai Y whiRh Gamps
conplenentarity to a target RNA). Another segnent (the "protective
segnem0 ) onE-WERANeHB Atagh jo bash ERS savicesgnd gon£B5 eTHSES: SA-a5£cSt HEMYinct i onal
segment  (deRENGRYoIO Qretp?&o&‘)'i!s%e?\ﬂ{eﬁ ‘E‘Ei“an\ﬂ’%d%lﬂe itdiPnAlh@FMRSCE R sthfg

functional segnent). result of conplenentarity between the functional

and prot e&RRSesuB@gh@d@ (%@@%hqtgre IRCEsMinatcr the U&Mbb@m e ppseaglidetyeeh i ¢
Str“CtUre?ﬂiﬂﬁhﬂﬁfﬂﬁﬁ%ﬂﬁﬁnRLP&Q%dBHBQEHJ Helc acids (e.g., RNA). PCCs are

nor e st abl an conventlon I gonucl eoti des because of t he presence of
3'-3 or 5-5 t f. e o-cyclic
structures. phgiﬂﬁﬁﬁﬁgﬁﬁﬁﬁgm»??Egﬁ%g§#%f$¢ E?%%%ﬁ&ﬁ% g#%gﬁrg§§%§tudles in
m ce s&fgge@stltah@n) PREGhrheansscid ghest dng of iy ATEAGH REQYESh éoe. sanepmbined
pharnacokl r o) a t f

Ps- ol | gondial e BEOUETEHE Ll Rt B0 B RSB L LY edfbinga iRyt
tissues. \AheenUpdateI lemammesea@nﬁumu@wnﬂemenmigahumeﬁagﬁ meaﬁ“pcrampeqea/bet y linked
to the P of t e ion, the | uoresce when it
o 1 ncne Trnes PR RE PSRl st iel Byt CrE LIRS n t he
cyclic conframkmtmeaﬂUpdEIm lseqfuea(eug £a @atbike Tlﬂﬁiﬂidlgme%SUpmmRRﬁ@t)SmaSag&Ot enti al
nodul ators. [0188] I n another exenplary enbodi nent, the nodul ators are
pept i d& based hnﬂmhmpbﬁﬁnmﬁmphtmﬁmbaﬁ@dhmmﬁﬂh@ﬁ@mﬂmo®gmummah@rmm$d | i gands
represent an a tive nDIec lar ¢ f modul atars to. oligonucl eoti des
o Lot aRE BRI En SRt b ondi S S TR Sth ety ESurefte

suf fi ci entNoy-ag€dst Meatdh hRaRUKE bewicbtdde M @l B GSNbr @ dh@iegRe trivklg@kd aci d

| i gand cannot be isolated due to the lack of sufficient single-stranded
regions to pronote nucl eati on between tl3e target and the oligonucl eotide
nodul ator. In addition, peptide nodul ators provide different

bi oavail abilities and pharmacoki netics than oligonucl eotide nodulators. In
one exenpl ary enbodi nent the nodulator is a protamne (Oney et al., 2009,
Nat. Med. 15:1224-1228). Protam nes are soluble in water, are not

coagul ated by heat, and conprise arginine, alanine and serine (nost also
contaln prollne and vallne and many contaln egC|ne and |soleu0|ne)

I o o e - S yRzl . r



H V-1 ' s TAR and RRE sequences. Thus ol igosaccharides can bind to nucleic
acids and can be used to nodul ate the activity of nucleic acid |igands.
[0191] | rwarrotongr7senbodi nent, the nodul ator is a snall molrasadie/obzsed

nmodul ator. A small nolecule that intercal ates between the |igand and the
target or otherw se disrupts or nodifies the binding between the |igand and
target can al so be used as the therapeutic regulator. Such small nol ecul es
can be identified by scre nlng_ candidates in assa thatdgﬁasures bi ndi ng

changes batHERATOR HECH Fyeria° SReragase Sﬁra?laleﬁromlﬁgeéw ¢ Heatd the MM Er |

nol ecul e, yPlatidy tHeShdEmATdn iwhel LMA BB NoR-a¥édkd @raBSSpistochdbetiBASHE BF onll ehe
difference in biological effect of the ligand for the target with and

wi t hout t AMSGAIYE wdedrg the NASTewstiptientn g combiaed NAS registigtion)ipforeptiop a0

exhi bits thf Aealiogdod f@sememgwqub 2880 RIANKY TY8AOK Nl ARIHN 0aches
can be used to optimze the chem cal structure for the desired re%ul atory

ef f ect .J 0TFRATH, %RQEFPHQ#U§¥%HBPéﬂﬁ(éibéd@ﬁ@ﬁ@iR@Hgﬂﬁﬁdﬁﬂ%iHPDﬁg & nucleic
acid bi nd'sﬂgsegQJnY{B%ndnllé tﬁb thess gg{ ARAGE Lo %e‘i)\fe 5L QRPOES ?RA&EH@G‘ RS

non-limting ator can be selected fromt group
consi sting P@ATﬂ(e% di Oolmémﬁﬂ TRALH YA RE S LDHYTHRO SORBE hobrionge, ¢ ROOAENG

dil | et dyl, E : Ldini
sur f act At P o SR RO R A B A L bl e
-(3-am nopucmps,sfu)l upctdtlng/dlem&l;pg}str@;dﬁ{ég(adcﬂbexedﬂ\@»&/r)egi&tm:oiloopiaﬁmmtmnuw& om de

GAP- | E tral | di_ ol eoyl phosphati dyl et hanol am ne
(oore) 1 G B R B i kR R [ B Coper m nZ

car boxam do) et hyl st di o r ni.m.ni.um r |.oride
(DosPay - i1 aul by APRST S S S iry L AR R P RS B RG o)
phosphat i dgquehalsemeze fleRVRO)stwork. The UE then sends a service request (e g., an extended

Chi or it CBITRBTCT )RR Fol iy Cory ok, Retlopi iR L3 e

bi s(t et r adggydrox oy EPS pérojpaymmtinon-Ers heoixey enc(iDB/BEFs):mds an extended service

()-N,NN-trine bi s(zo r am ni um chl ori de
CDoTiy - 5o DU RIS e Lo stereb g o GBS ERR Bt T

di pal m t oytsphasphat i dyl et hanol ami ne 5- car boxysper nyl an de (DPPES); 1,3

di ol eoyl oxy- 2- (6- car boxyspernyl ) - propyl -am d ( DOSPER) ;

tetramet hyl t et FapRhitble O lsoBPBhipTem@ M REka aUUE%éeWEEhM&IITrQUEﬂQteEPTSDGF m ne
(TMICS) ; tetramet hI &et ral auryl sperm ne (TMILS); tetranet hﬁl tetranyristyl
sper mi ne (PRRIFRB)Vth EMM sanse Nl bl iagicatsisof nf b eomapipeigyailable,” the UE may

di phyt anoylphashb aiiodw aeﬁmri@hc%mdaﬁ*ce(mhﬁﬁép Tonl3d1) - V- (3- am nopr opyl ) -
, V-di net hyl -2, 3- / (dod%cyloxy) 1- propanam ni um brom de (GAP-DLRIE). [0193]

In ot hey e”bOdwﬂﬁUE%hmIﬁ@nﬂH§QBaHDHsﬁﬁnﬁﬁh@Q%@ﬂm%&QMMhﬁﬁmgaQqu&ﬁﬁglStlng
of : chitosan; a chitosan derivative; th di azaundecanet hyl ene

pol ymet hobr oni MmN 6PupeEyBelhsat %@Pswﬂg}eﬁ%ﬁ leHBbelTEE’kanéélwéh SFRE plate
pol y- L-1ysi ne; pp@lyadidearindiNAMER Acgycl odextri n-cont ai ni ng pol ycation
(CDP); b-cycl odextrin-containing polycation (imdazol e-containing variant)

(CDP-1m; pol yphogphediaa fﬁ@%ﬁda%)dtéiﬁEQB o8GR upsfAda. (PPL- DPA 8k, PPA- DPA
30k); pol ybrene; sperm ne; G bl ock- PLL-dendri ners; polyethylenlnlne

(PEl'); mannoseaRKHt i, ¢g/88 %‘fo@é i Bf 5ﬂ%¥at10h g k&ed? @EMI‘PEII UTRAR! Bdib Bocess
nmet hacryl at e/ net hacryl am de; E ﬁﬁﬁ,eta am no esters); polyel ectrolyte

conpl edes (PEC)eChft?éﬂgy(f%‘thll N fovshp sclezied RlgdN:or saliyalens ByMehe i ni ne

(PPI); polyallyl am ne; ponV|nyIpyr|d|ne am noacet al i zed pol y(vi nyl

al cohol ) ; acr yPiWGE BrCHBS Hede § of epeptsioy sl nongsipripieo el atiagly or combipstieny | ene:
d'”Ethy|d'OCtaQQﬁM@%ﬁ%ﬁ@HHng%Qﬂﬁ@@nﬂEﬁﬁﬁnPENﬁ@%ﬁd&Mﬁ%ﬁ%'ﬁﬂﬂ?@E%Wﬂ@rO”‘de
(CTAB); al bum n; acid-treated gelatin; polylysine;polyornithine;

pol yar gi ni ne; DEAEcomtining dsdiSIBEAREREr an: and

pol y(N, Nd|nethylanlnoetq¥lnethacrylate) and pol ypropyl am ne ( POPAM .

[0194] In one Arouhpssi{E's ushge seBglintinta Centried] as ¢ Patd Cnborwid vravedsan and

chita deriv [ bl e chitosan
ohi asn, der! VAl tgy GINS853R ARG eI iR, ALy RBIaDLe ol
Application No. 2006/0013885 Li npeanchob et al, (2006) Efficacy and
Toxicity of Anmphotericin B-Chitosan hbnoparticles; Nar eusan University
Journal 14(2):27-34). Gven the polycatidoni c nature of the chitosan pol yner
(essentially a very |arge pol yam ne pol yner conposed of repeating

gl ucosam ne nononers), chitosan may be used to aggregate and/or encapsul ate
|l i gands into a polyelectrolyte conplex in vivo following injection into a
host. This is based in part on interactions of the primary am nes found on
chitosan and the phosphodi ester backbone of the ligand. [0195] In certain
enbodlnents the prlnary anlnes on the chltosan polyner can be
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nore nucl eic acids upon contact. In certain enbodi ments, the polyners do
not contain positive charges. [0199] The present invention al so provides
met hods twoi2deniifsy t he nodul ators of nucleic acid GPVI PCrgsaas/03M8Bdul at or s
can be identified in general, through binding assays, nol ecul ar nodeling,

or in vivo or in vitro assays that neasure the nodification of biological
function. In one enbodi nent, the binding of a nodulator to a nucleic acid
is determ ned by a shlft assay. ot her enpodj nent, the binding of a
modul ator to aIfﬁt&vgﬁewgeﬁe&tltg laat?&g?ip CIBt BFACRE rCTE?f et 98y, [0200]

St andard bi ndi (Egntﬁ&aﬁ’ﬁldﬁ:atrbnbsﬂalluﬁ@ﬁtoh@ed @QHEAS Yo s%[bdt GERAStor MORA N QIS Of
the invention. Non-limting exanples are gel ft assays and Bl ACORE

assays. That i &ceysdeshnolggnpgcpthan EMW@%@%F@WWW @t?@uwalevfé’wm d

| igands to be targeted under test conditions or typical ¥S| ol ogi cal
condi t10ns andEOHETBPRITRBATON. Witde WAS P VIRSHTRICHHE © BSASIOWACht or i n

fact bindgHRMEN b gRRAN Jlﬁ&tthé@ﬁlﬂé BREES HDRthAUE fQuindbit@elPicldibhgndnuc! ei c
acid ligand can then be anal yzed in an appropriaté bioassay (which wll

vary deperiefelegfiagro tEHéTRfN@i&ﬁléﬁ a&ﬁhprt aNAP arqyetes prbindiegfian, to ppASdx salgst e

coagul at i R A8 BethngctﬁtEe@me \llﬁﬂettﬁkeUE &Sth RIRAYHAE Qhe eerﬂna@fetmé cdyhe

bi ol ogi cal effect caused by the ligand on its target nolecule. [0201] The
Gel - Shi ft selsgigp apgreselogsion tkipdR AN eI que used to assess bi ndi ng
capability. For exanple, a DNA fragment containing the test sequence is
first incubatethamother eampiceife SPVISE eﬁqneseﬁareome@peﬁp@d@erth%thm theraiwpike
bi ndi NG PLAf ?éttlﬂﬁ’as% ?IEE%@Jﬁ@?%e@aggtoqu ?Egl%hfcﬁyg a%?IIOBIq’BQ%fVﬁ\ﬁ 8§use| f the

DNA fragment 1s boun rotein n size an

m gr at i on vaiut.| On heseipf @ﬁtbe S)%RV&%REMTr wbsatgevde U stlhlastomﬁmbm%ﬂflﬁ eed fakagnent .
For exanpl, e C i I y can
be (&) Conﬁ ror§’ ?e ﬁ%ﬁ‘oﬁ'or eQ n&@ e,%e E%ﬁ(ﬁ:\fga}ugg ga}l: e &n%eﬂe deﬂggt’s d&%éalﬁ ) atvtaﬁ‘a%ze%.
non-r adi odtthe r/aelu@st wasaxdla&dab C8dallbabe tred Hislallaerl adhdomios cuthe M\ slayer ng a

"t or ot 1 RS TBORUEERTPRES BRBe HELh e RS il BE BB RE Pttt Bompl ex

wher ei e saudepruipeompletd) eht ed ritayamntehe:r gfe(Btaltb mneREGtSt@RB‘D NORNAAL-SS DNA,

and RNA, ctro resing.the an t he. conpl ex
bouna 1o ShRVIEEOHAREORY e tduts R DhAChER: PohbeRe v aart PupeseE fve | abel
in the COﬁ‘il@iiﬁéﬁtior[QﬁQ@ﬁseﬂh&heBhp‘b@ﬁBﬁerﬁﬂl@m)@h&ﬁa{nm&kl’aﬁ%lél nding events on
the sensor chip surface, so that the interactant attached to the surface
determ nes t heRéilﬁﬁﬁigfnbﬁlitb Yigafe ItH”Iﬁle_&i@Hzlv\)I{\(zifSrhUﬂ_ egltéf #’b@nighﬂ “M%B's fv:oedetomyof band
interacti i nvol ves sinply .an zln ether different nblecules can bin
to the | mbBEN HAEK Relevbeh %tﬁ‘t’g’ PR g Fgickied Mt YRinRE én§Wah¢%2i Ht he
surf ace) pliasiite 88 enSaeRh brRRIursindh dbmbiséd)! Nalodit 18-$, tld UeGhdcks ARRRRT ent
whet her an interaction takes place or not. SPR-based bi osensors nonitor

i nt eract i 6MS vgicemERSHiPd Wgicrting Trans e agosntlf BYIS spico s sensrst.deminblogk BBz to a

surface. Th@e sy f@CR1$ §o1£@3dﬁh§d0aﬁﬁbﬁe'd%@1¥ ?&é@%@ﬁlagﬂi}@rf&ﬁl Jﬂ%clhﬂgﬁfeéc“ ng
partners. Sanple containing the other ner(s) flows over the surface:

when nol edlpdats efthes peridsical s apivienyp hdE meve@ héa Jifferspialopeiims Atce.athed to t he
surface, measur ed.
The res po%glgoﬁﬁggﬁh? g%t@q gg]gﬁq}ﬁd ?rtg ?eg%gar}gt@gv@tﬁﬁﬁs I?r%gaggo Rﬁrrlgoﬁ&e&g%ﬁleésﬁtEhat bind to
t he swd a@eoceiselz@@]lrnsmhabloslei;&&h’dwrd thg NINLS indahioe estobekckad dEAMSerpicaiin

condi tion d e a of

i rrer ent oLrPEROCAIHEMRIPT! LB AL SRS RUACAN D Ul T Phe
sanpl e andDataeeIghei’ssIf of stthieg 1§ €DgdIceghe’ ptheancblbdielBsérthluUElsmgs fithawursnia t hi n
| ayer of oI S auses, a reductjo h tensity
of reflect edld EOQE#A%Q § Ehpet:/[lll1 a(1:nd:;11n eseﬁ F'e e f Ioécetc’mtl)trlc tlﬁt mlbpoﬁﬂl g fvgl i es
with the rUa?sre&etslanﬁha:rmmeizlﬂstentnaybhtemsurcfe&ﬁemem t he side opposite from
the reflected light. Wien nolecules in the sanple bind to the sensor
surfacy® the cbing@niblai:iRaiturandiniter MORezi{thdon ef racti ve i ndex at the
surface changes and an SPR response is detected. Plotting the response
agai nst tine dArﬁrst@rcthn WﬁlhItl&é:)ebéfvi(ﬁmpédiﬁe&drlﬁdteiabmvepkfwdndﬁbFlgurql]laralhﬂt ative

f.th f th
Thes e o i1 RIS 25 R ho b R A R R ) N B SR Mot W o

by the sanple: instead the |ight energylsi-s di ssi pated through SPR in the
gold film SPR response values are expressed in resonance units (RU. One
RU represents a change of 0.0001 in the angle of the intensity mninmum for
nost proteins, this is roughly equivalent to a change in concentration of
about 1 pg/mMm®2 on the sensor surface. The exact conversion factor between
RU and surface concentration depends on properties of the sensor surface
and the nat ur e of the nDIecuIe respon5|ble for the concentratlon
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[0206] In vivo or in vitro assays that evaluate the effectiveness of a
nodul ator in nodifying the interaction between a nucleic acid ligand and a
target arwospwxi4iise for the di sorder being treated. ThePeTaAIS201aM0p1389
standard assays for biological properties that are well known and can be
used. Exanpl es of biological assays are provided in the patents cited in
this application that describe certain nucleic acid ligands for specific
applications,[0207] |n sone enbodi ment modul ator is a smal| pol ecul e.
For exarrplslé";c“{cﬁ %éﬂ?%ﬁ"ﬁ%%ﬁ“%ﬁ@??tegmy@ic%O‘éFéiP SP%S’@}%HEPHOQ@“} itﬂ%et to a
bi oti n moligcidlegpected td ARS BVIS VIIRNGABthed issﬁcr%ala;amé@@ﬁamh@wwiudieﬂniit&y initiate

adm nistered to hind to and reverse the effects of the |ligand (see Savi et.
al . J Thr éhbYsiresidntomyberols HEsyoice setypniy set fEMS Iy yeissenls aqd{ BYIS 3pi6 i e
protein pradyedcs RoibbecoMdadtc s mRefv IR dSdicdt @RhOWLEMRNTL @RI PS algohi ch i's
deposited in the whites of their eggs. Streptavidin is a tetranerie protein
purified prveTtehethsntdedth kpvsitlie ey se N Agar diSiegson theewedd mga it censt ot ej n
contains f ' Wo it - ' i.nd to
Bi ot (Vi Tes HHBPCRiR: QR PR o OERL AR ARG R o e Y Rl

speci fi ci tigitiatf @R DG$ ragrstreleent ai N enbodi nents, a nodul ator is a cationic

nol ecule. In certain enbodinents, the ligand forns a guani ne quart et

(G quartet or Gaietengpioean) Vet Registighien toPhENIS Ssibsyigtemusan senpratlythe ynderyigod

catl On! c %)J’e ecf% 'mét?odcoq‘rtﬁeaﬂeﬂvnﬁ Qthn[B%%f%r &tf&ﬁ r%ﬁ}r&ffﬂl o?éer%l?e eml?e:[ Isend

chel ating noleculés. Tn some enbodr ment’s, the moaulator s a porphyrin. In
sone erfbodifmemtion td, kel coaponfvdmatenTivay 4 URSeagddbe Magprdingty, dle nehd@S 2007,
129, 3036-3037.and .Tor.p.. et.al. . Anal ytical .Biochem st 200 Aug 1, 379
(D) & 15, <fisae] el e R aniiatink S EpSAF T80 i A1l

subst ant i atdeiwe lnifoughation &omubd BE asiag iMS) drglanatwaerk dodsuibt loave dte infodudt@bhoA

trati f | th 10, O 1. nol 1.0
oo ool ey PSR BR EBu P TSRS sPBFLPAR s ¢
0. 01 uM mlledsaRgisentd @kiley'E h& hawaginitdiaitanaM Sl registtatian &dprpeidedBhetveeict i on

in target hiologigcal actiyvi i s observed by nodul at i.n the presence of
the a tar g%@,sa’&g%‘%%{?at@é%‘? ghyu%‘i%l%rﬁ“‘?‘bfrq EPIET Bt & HM%“%@% ¥ e%0 val ue.
F. Optim ziGpg Tisi gandss apdcilbewhgli@rs [0210] In order for a ligand to be

suitable for use as a therapeutic, the ligand is preferably inexpensive to

synt hesi ze, safieh pérfdtmeng dn IRISRGlistra@dtfos @] Rides h/OF nki fllcitiyPgofNA and
DNA ol i gonugcl eoti des are tﬁ@icall% not stable in vivo because of their

suscept i bilt§iga{rresysush dreaths MorPuBYysisidiieys et it paequettigieice serxisey dhgroper
degr adat i ggyiGaR idet Q{cﬁﬁ&d or %rﬂﬁéd?ﬁféﬁd UB/cah{bﬁag' dﬂcaﬁrlmrc@bdeE-Qmedbélwmg
groups at the 2'-position. [0211] 2'-fluoro _or am no groups nmay be

i ncor pot atBlnptiesIvsIIMgorifeSeyicrHe YBoTcicepabie imimtel sepaiva sceie been
subsequently selected. In the present disclosure, T - fluoropyrimdines
were used in aH Someynplegertptigns dp iopter torPnpua thet B Ufgeirérreppeatgly apdi t i al

ol i gonucl eqtijideNep Rég@s&ra{i&rg%@U@@hl%jh%s(fa%@arrp! e 1). However,
resultant |igands selected fromsuch |ibraries containing 2'-hydroxyl

sugars at each purine pggitiQBice §Qi 4RI Coist @R N Vvivo than a
conparabl e RNA or DNA |igand, require additional optim zation.Accordingly,
the |igands identi fif & sugicsgetting= midhuelse plefaed. sSvaiesrsesonddye subsequent |y
nodified in a variety of ways to obtain a |igand which has enhanced
function and stability, /28D Wl VoINS Ingiestenigdigatese ANISHY ¢ige gyef By sasspye- scal e
manuf act uri ng procqﬁgﬁ§wd£0212] After initial identification of the |igands
(via e.g., SELEX) and the nodul ators (e.g., design based on sequence

conpl ementarity), thRENiMEnedssteatidn wobled tiggired wislnplioperrmdi¢atresgiragneséingi neer ed

to inprove their desi ructure, function and/or stability by a variety
of neans. These in?ﬁ%%ggwgﬁfﬁgpg'not limted to, substituting particular

sugar residues i L] ' Ed regi ons
and/ or structurggggﬂ Fﬂgmﬁ?ﬁﬁ%ﬁﬂﬁgﬁﬁhggﬁfgﬁ?ﬁ%kﬁﬁgﬁ%ﬁggﬁﬁg§végﬁsbe nor e

ef f ectilvelindicagyun @t AUTHYHACOCRIT mtorge ipdigdd] “IVRe desivgnPasedsiapsupperzdt | on  of
a nucleic 6.1 gand Lnvol ves. an, appreci ati for.th ndar ructure
o "the | 1 Rkl FRTUES YR SR AR b BRub b he SRR BREERY uft et Uy e
and t he nmididaatdao theapparddyersiol inkistioosf\SEh tdgomatione tiieddES. of nodi fyi ng nucl ei ¢
acids, the design of the ligands to the6GPVI protein may include

consi deration of the inpact of changes to the |igand on the design of
potential nodulators. If a ligand is nodified by truncation, for exanple,

t he correspondi ng nodul ator shoul d be designed to control the truncated

|l igand. [0214] The secondary structure of |igands identified through the
SELEX process can be predicted by various nethods known to persons having
ordinary skill in the art. For exanple, each sequence nmay be anal yzed using

o Y o e S o o



nt to 5 nt. It is readily understood that such tails may included nodified
nucl eoti des as described in nore detail below [0218] Tailed |igands can be
test ed i rwbizntvnagrsand bi oassays (e.g., as described bel ea)/useow®si3By t hat
addition of the single-stranded tail does not disrupt the active structure
of the ligand. A series of oligonucleotides (for exanple, 2'-0O nethyl

ol i gonucl eoti des) that can form for exanple, 1, 3 or 5 base-pairs with the

tail sequence can be designed and tested. for their abilit 0 associ ate
with the taile Smdgcawa ag?ven@,w%& “REFIPG%%“OP?]é]i‘erﬂ\’éf!b‘iegisir%}lofldy ?%@W%dzi@ug e rate
of di ssociaip igis@htidnn ExhmpROEF SIP HBksaQEs ASSPORRhe@nATSIE Respbh@andxhpils i ts
target nol ecule. Scranbl ed sequence controls can be enployed. to verify that

the ef f ecto§? alfeRefyestise HGANATH o il i RHPIdRERn dtxemales ghidEs fungtionpk elemants

[0219] DetgrmirReti fosef, rcsOnseNsus A4 Hegt ure al so facilitates engineering
of ligands to identify one or nore nucl eotides which may enhance or
decrease |igangh§RebiGhHOR callh fBRhdQRinghWIP RX SR} RqulNR JERYILEPIEETF
eff|C|entE§‘|dent|f and test nucl eotide additrons, deletions and

subst i t ut iF8s3208: thpaldi Ragistes resesiade Puspsek et MSyngtivad clorghiise 3). [ 0220]
Know edge dggun.?enfgeg%%ppqrsgg_gggl%rg@ﬁﬁryg_yge also allows one to avoid

nodi fi cations which may be detrinental to |igand structure and function.

For exanpl e, cefh i IRk b ige@idadT JIRY o6 KARSE XS fnTol M€ cLORRERS US
secondary structure, such a 2'-fluoro wthin a stemor |oop region. In

t hese i nsttharlde’s voice pattineg is ot tea IS  yalqgarafertado S tvhise sacerdany”. [1be pgwe difery i gand
may r | te. L s I Ct i \pl C : 0. I he

T gands arSiE e o e bl 2 oG &l d 2P ARG B it

t r uncat es paapdr mdiostbaon wideyeivoab | lo gussshafikndB ssas A¥iSeoice aplglocksEd4hed ei n,

in the co t o, regk . S i al | | agous” ; .sequence
is one théfgﬁggﬁ%mt e sg%gﬂgéggggg%%hg Fﬂ%@§§§3ﬁ§“@£?§5%3%3$§ g%gg?pairing
wi thin a paiMSduduapornd|tiemut block PA dehd HE iwikk phlgditarepityS Reipretimesitlapreper

"substanti.al.l y honol.ogous” i.f. they shar t |east. 80% 85% or nore seguence
donti ty. TP ST EoE “Bers sbyo b LS s RO A0 SB06 Tor 9006
seque identity t speci fi | igand. 1 n the.context.of nucl eic acid
Cand or o speilr BpERE Tty B8 5P pdE i RRE PR fun R S Sqous
sequence aaUbeoitOttthgl insca vy IMSHOWiIdeaty”aThoAgurWdifeardai FighreiBniditieg t 0

formthe sane. se d structure, reqgardl of sequence identity within

the speci ARUSBGT Bk B el inolN e tng BB e o SHBTens” ek 1841 i de

E_osid_t i on, fvmaif1 @ehlvi_aésl. m\cf}ﬁ% bmE ﬁlaeﬂhé g@ltdsyselMﬁgdih&eae& bRk l(lj)ﬂ-mh e peﬂ%uisatm . Up?)n
inding of the ligand by the nodul ator, the suicide pgsition becones single

stranded & theaBF Ml agabehenkthe YorYip ingdiqatny aghlack Hiye it VREMPiGHRRPTSY enzynes

nat ur ald y tiRheseintk 21 4ReuR P enly atkGhht FFISH LR B WitMBbp e NARAE! BASAS Thi s

provi des a neans for effective and substantially |nwed?ate el i m nation of

the acti veeVicgaihd it pesready EMPaegivered LR spice sVifASdi f i cati ons [ 0223] One

probl em encountered in the therapeutic use of nucleic acids is that

ol i gonucl eot i deéeopshProgkny: IMRRsphticadeeYoifoMay Féil be quickly degraded in

body fluids by intracellular and extracel]ular enzynes such_as

endonucl eases” Argcwd prblaneyEh thepehayics dﬁqe@b%iﬂeaéﬂp%wt%feﬁ%@tceF%Fl%rﬁfﬁ }agnd

Certain chem gal h8BW {J fafhRRSVSTediltBiBHRL Sbice R WedcbdandrCpieifiiay ease the
in vivo stability of the nucleic acid ligand or to enhance or to nediate
the deld vdioye spoghwanierctheitee BES eaisirgiandor i il suegredy juschoeruse HPE Rdaehcal
modi | cat P A0 AFAA)RARG: WG drflicdhoflork BhpBHCIGS GoR€! Bnk LGRRE frar 1t
target, by stabiTizing or pronmting the formation of required structural

el ement s wiasor thattthereayedtisngnigltifell Isibgemer e SPY Ragistiendpeaddiallpwneiccanst eCul ar

| nteracti ?ilﬁﬁtaﬁé)r{sqn {hQ%uﬁs@{iﬁ%hom %?é%! @n &9@&%%‘%‘?5%&&% i S meivshe |1 gands
can include, but are not I'mt ed 0, those ch provide chem cal groups

t hat i ncorgmtatien qdelidd todaippahaesyeges pod daldayziabéckiving mdsyageo pitbbINS t vy,

hydr o bondi | ect rQ i C l.nteractions,.pan uncti ity. 1o the
el o a gl BEL LR US| LT RGNS g M LB BRIl RAP ons

i ncl ude, buice adreicexotheh haiNIB dloicOses@orspanstilconiging@d ommadbifd te@iinaess; cdn-bhposi t i on

pyrimdine nodjfications, .8-posit.ia jne. nodi ficatjons, nodifications at
exocycl | ¢ iFifed OUBST REATER B Srdt PR PDURRarHen B ot Eh s e ono or
5- iodo-uracil, backbone nodifications,l7phosphorot hi oate or al kyl phosphate
nodi fications, nethylations, unusual base-pairing conbinations such as the
i sobases isocytidine and i soguanidine and the |like. Mdifications can al so
include 3" and 5' nodifications such as capping. [0225] The SELEX net hod
enconpasses the identification of high-affinity nucleic acid |igands
cont ai ni ng nodi fied nucl eotides conferring inproved characteristics on the
|l i gand, such as inproved in vivo stability or inproved delivery

. - o



fact that these positions can be very sensitive to nucl ease degradation in
vivo, limting the maxi mal concentration that can be achi eved

post - par enOensl14amm ni stration as well as their circul apcmgshalof31389 e.
Accordingly, once functional sequences are identified, such as through the
SELEX net hod, individual residues can be tested for tolerance to
substitutions by assessing the effects of these substitutions on |igand
structure, function and stability. [022 In certain enbodi nents, the

nucl ei ¢ aeﬁ%rmﬁﬁt%mﬁe@wwﬁwﬁ&t %lmeghéa%&?%WS@E@*&}C&% F&Fe Wi £ i ed

bases. | n pgekhdicn uem@@@h PONOR reshbifec fPUE BIFCREIIRBR clyint) Utethitcald the2imMg
nDdlflcatlons such as. 2' -stabilizing nodifications. In one enbodi nent,

- st abi | AYH reEbTed ’élaIMSofﬁéthé 4if 9%@%%@@8 bt way pot by afiesdyo gie his_ o et hy |
nDdIfICatk&ngﬁ&lﬁ?ﬁmﬁﬁgﬁhgg&&gmth230] I n one enbodi ment, the design
i ncl udes decreasing the 2'-hydroxyl content of the |igand or the nodul ator,
or both; | n angifgylc enbodi ment, the design includes decreasing the

2' -fluoro content of the ligand or the nodul ator, or both. In another

errbodl ment, the s@%llﬁﬁleme%wﬁsmé Uﬁr@@osm@gre& tbeadaressthg%tmém EPRLEHiziRS the
| i gand or the nmodul at or, or both. [0231] gggonucleotlde can conprise

at | east GREUFHOAMIREIMSASESFO0BIS VRIGE B# %eds&ne BYPIfYSHNE fesehioo S

i ncl udi ng.y tp Ggfred, b@‘\fo‘?&: §e90nd§ryf’ UﬁBrPféE@g%'iﬁ Ris R ABHIREUE is Rnfigured
chlorouracil, 5-1odouracil, poxant hi ne, xant |ne 4-adcetylcytosine, 5-
(car boxyhy@lmgd@ctlhyﬂtf)mmuaa@mbme@reg@m&awwp aﬁhlﬁwéthhlwllqwho@iﬂ tdi ne, 5-
car boxy I r b eosi ne,
oSt T R Y A SRR Shirea T e Pty AL OSHH

2, 2-di net Ppydcgdmmfanie th@ thm’éEhymmhm@E’szwmsmymguﬁmhﬂéE s @sdgnetthyd syt osi ne,
5- et hyl cyt,0si NG Adei 4- h N a | uracil
5- et hoxyaknqgiéo %]iltﬁlcl o1, I gh(?eglg}cacm&t% ﬁ%ﬁsﬂ%nt gcfthe‘rf RO&BI.tlm(VhléH i 1%%5157@{1

S' - net hoxyowe b@mymeﬂﬁtyb UEacishge bttine idfayuOalg?, IthenZhe IﬂEEﬂaysI ihheozurrent RAT

N& sopent cil acetlc aci d, wybut oxosi ne, pseudouracil,
queosi ne, ?ﬁybq%ﬁgégfggﬁ%gaaﬁﬁ; ﬁ&?“?ﬁ?ﬁura0|l 2-thiouracil, 4-thiouracil,

5- met uraci | ur c te . oxyacetic
R S U B
2, 6-di am rigpterdifies frpR23ee Thén hti 1QM$IngB&hﬂ1(dﬁ§1lsoffollbxhﬁg piRseimnt éfyM:i;escri bed

A A i

or functi @ed@biaaet IS cOMPRBS re@lstraiiniRScedhrd FHTSFBMRALTIRADT2. tﬂﬁad&tlorpom tion
of the furanose residue is substltuted byfﬁn%mpf an_ O net hy g%alk yl

Oallyl, Sdckyf;®Gaxneg the gprmhRo TyPagpomet iGhe e GO HAHETCR LUl i o
acid |2(gaf3§!) Qhd Heeul AHQY &Forrhé!ﬁ(f UBYRBE A& RN OGNRE USSSs aatmde%@l&hc’odﬂe

nodi fied sugar noiety se ecte romthe group including, but not limted
to, arabi nédecemiq’|(gopdeteditddse, xyl ul ose, hexose, 2'-fuororibose,
2'-O-nethylribose, 2' -0 nethoxyethylribose, 2'-0O propylribose,

2' - O net hyl t hi B@mﬁBrﬁhB&édetzﬂedcﬂocﬁcarhg/ﬁ %ﬁﬁ%@ﬁmlﬁlywwt&&@ the case where

2' - O ( 3- anidops QB Qertﬂnig% Got t@“m@m(\cidlé&f'&nliwl gk et QR R PRfire 2B in that

2' - O (net hyl acet am do) r1 bose, and - O (di net hyl am noet hyl oxyet hyl ) ri bose.
[0233] Th W%@ﬁ@tr@wnﬁﬁbdplé&wg mger@mﬁéﬂM§ée%fttrarlelamtle9ﬁféBnb@s fidiegtepRbsphat e
backbone %8'tﬁ&¥tﬁ9U’fErcﬂ hﬁet@ﬁ%& b@&ﬂlﬁgdit%chggts NPk ”é' s%%e steﬁmg?s

phosphor ot hi oat e, rodit |oate hor ami

phosphor anDdtatCéﬂy”a(aqalhdls@ihdwtdm dlrendbgt BE Staymtﬂawfﬁhblsqyﬁ @\n&n@t haamacats&w
phosphot ri Q fo.[.02 2l d
ol coul e, "oy cvsBibRet P60 hELEY walAR gk AR ot iR R0
stabiIizedmﬁmgmfﬁmmahﬂmmicmm&mmhﬂatmé‘&@b&blﬁhmkomamﬁhnﬂé¥bHHWﬁdétnu¢Ieic
acid |OOPOB&LHC%%VGSKMgIQ)C Ry £ stable | oop structure. For exanple, for
the GPVI Irdands dESER B &)ﬁereln it was discovered that substitution of
Loop th a Fexaqtgxlene gl ycol spacer resulted in GPVI ligands with

S|nllar afflnl AEAnd ant i - PV Ilgands W th nucleotldyl | oop. FIG. 13A

illustrates th X 1 i nker
used in synt hegl s%%#@%f%%&%qﬁ% Con%(tgﬁr%d h%)?ggets %%f é% o nl‘?bg e?é %mznclz‘%r when
|ncorporamedu@enw&emIbﬂbegﬂnﬁmmﬂnde&e9ﬁvmmﬂmsﬁﬁb¢mabhdUEhgamdsdb&iBS] I n
pharmaceuti cal conpositions the |igandsi8can be provided in forns, such as
salt forns that inprove solubility or bioavailability. [0236] Any of the

ol i gonucl eoti des of the invention can be synthesized by standard nethods
known in the art, e.g. by use of an automated DNA synthesizer (such as are
commercially available from for exanple, Biosearch, Applied Biosystens).
[0237] Ligands and nodifiers are described herein using abbreviations
readily understood by a skilled artisan and noted as follows: "rA" is 2'CH




acid ligand or GPVI |igand nodul ator can be associated with the high

nol ecul ar wei ght conpound t hrough coval ent bonds. Were coval ent attachnent
i s enpl oyw0,20t@1187gh nol ecul ar wei ght conpound may be ®ovaiSenblog73bound to
a variety of positions on the ligand or nodulator. In some enbodi ments, the
|l igand or the nodul ator can be encapsul ated inside a |iposone for

adm ni strati on to a host in need thereof. [0241] In one enbodi nent, the

| i gand or tor is attached.to OIy t hyl ene gl ycol (PEG. PoI t hyl ene
gl ycoI s (PEE%‘) n%né?fﬁﬁﬁﬁaggw St“dE éﬁ%c‘éF‘P éf“‘?/%ayc‘d Tg‘?) serve

as "inert 'be@ @IERIcEs ¢ bE@Ich/EHeUaMOYe s(péalﬁémgl QOUE RS s IﬁﬂE-fUT'HAer(tHJ “ctuH@m
conpound in the circulation, al ter theTpattern of distribution of the

(2)

conpound &t dp thedgieues hpdrdoaiot poiest Bt t HlesrRephP S seBHiRer Ayt Geprgovided
| munogeni;cEROteti pb sa%epéaataﬁetbb Bhvided il @E@{RNZ{YT‘I@AN%%W adtdvRRd il 0242]
The ligand or nodul ator can attached to the PEG nol ecul e t'hrough coval ent
bonds. For lesg appniged mpnnsy mgb%a RAdst Thed K flepamet neFform d gorabined iegistrdi®nbonded t o
the 5'-thi by in Sk SATTaTokM 0243]
Typi cal 1y e T R R Kot oo &
act i vat ed seuvicks. dt 1§tmpteéltiiaehaHE|nwath|amug¢e®$fpllsalpgn5@mdwatheﬂvfsoﬁor olbupeiviRgst o a
desired Sg’ine %Fma%'é%eeﬁl%p%&’g&%%% @&gé‘%erv&%%%%&%é’& 1p%6e. RS WTRE Gert GROENE S
and net hods 1 or conjugating t to an actl\ieaen]t ar€ known in
the art antk feuics HerlMbasgrtrdtied prone;duee @r yoiZaderpsiey In Sme 1$pleal16ntat1o‘ﬂslsthlsds‘
Funct i aI|ze ol y( Et.h flcatlo of PoI etldes in
Pol yet]hyl aneé's rettt,}(ljlﬁl t[heyméqqemem 1°0 %%rﬁﬁfec%%%ndetﬁes Whlgh F a‘tl “ons, J

M Harrlpsn1othaﬁy|HSecE>reéss New York (1992); and in Zali psky, Advanced Dr ug
Revi ews, 1995, 16:157-182. Such reagents are also commercially avail abl e.
[ 0244] For ex amnleeampla ofth® bammcmaﬂ:depfcwd mF%p&s HAgnéABaRefteidg firkted Figure

| t t bl t t h

oD U023 Ly SAULE PRLUTEE RiRHL DR ARASHRSGRLCT ouch 25, o
i f t to. th i nk

e orotn o e acue pnent Lo {e@s{sgoz%fﬁbﬁvzé*begrsgf%@%;\gaae&. | ege

f i I | ude,
9., N hydr ox)SUEERR! W&wt@%ﬁ) B M B G Bl R 5

succi ni m dinbieaedharray,es, al dehydes, acetals, N-ketopiperidones, maleim des,

carbonyl i m dazol es, azal actones, cyclic i i de thiones, isocyanates,

i sot hi ocyanat eblock t £9)\i$ exzhihted fodiew1n@rh;dbchahe‘g‘ff|ﬂ1ef[m'mgessett&tgﬁﬂ@oﬁieher S.

[ 0245] In e enb urality of GPVI |igands or GPVI |igand

nmodul at or §e‘33?1 %egggg%@ﬂ t(glﬂf%@\ﬁefl At §45si ngl e PEG nol ecul e. The |igands and
nodul at ors can_be the sane. fere uence ications.. In yet

T fur thor enbolF BEHE o8 BT stk G B RRE R Bet R B bt FASRE (o bach

ot her .2d n tiirbd gifferhadi mant, one or nmore GPVI ligands or GPVI |igand

nodul ators to the sane GPVI protein target sequence or different GPVI

protei n sequente UBf@ibs Gror iRrasahe aededeniM h regaahtidifeas mikgcul e. I n

enbodi nents where nultiple |ligands or nodul ators specific for the sane

target are att biobletBas Betyted fodlowini dldcheBRois thelid's dsygadettg lint@iatagntytie sane

targets |g g] fe&rﬁxim'ty to each other in order to generate specific

i nteracti RYHE{Hedh the sane targets. Wiere multiple |igands or nodul ators

specific for d fe t. targe are G there i.s .the
pbssibi ity of PBFY MG iyt EreshRup e Bla BT Bat e T et Shbein b exmisicn

ot her 1, oF d@ika dedtrige(indiddtel fpegi fic interacti ons between the targets.[0246]
VWhile a variety of |inkers and nethods for conjugation of hydrophilic

nmoi eti es such asaifiié20v0l ecul es are well known to persons in the art,
several enbodi nents are provided below. In one enbodi nent, an am no |inker,
such as the C i daxympRindsaliondkithe ccﬁnbuﬁddrajttﬁdmb@a@retdamld@b nexanat 1

(2- cyanoet I-N N- dj | sopr opyl ) phosph: F can be
used to adg ﬁ@Sh@WF%HEﬁdP FerkERE 1o ?W;&g \M}W%H’@;}‘ﬁ?fﬁ‘é‘éﬁ’f

ol i gonucl e@tifae or Gnkthdr hﬁkﬁ&aﬂlﬁ&@@@k@ﬁ&@hﬁﬁ&ﬂéﬂl@thﬂEXa ¢, Wis@iket 0 add
linkers to the synthesized oljgonucl eotides are descri be beI ow. TFA— am no

C4 CED phégpiser @hide &cafizddain BBI@CF Mindupemshdsthe syt sABL Pdiralegs9)hof the
structure: 5 -amno nodifier C3 TFA (avail able from 3 en Research cat#
10-1923-90) of the structure: 5'-Am no-bdifier C3-TFA 5" -amno nodifier 5
(avail able from d en Research cat# 10-1905-90) of the structure: MM

4- Mononet hoxytrityl 5 -Amno Mddifier 5 5 -amno nodifier d 2 (available
fromden Research cat# 10-1912-90) of the structure: MMl MM:

4- Mononet hoxytrityl 5'-Am no-Mdifier Cl2, 5 thiol-nodifier C6 (avail able
fromd en Research cat# 10-1926-90) of the structure: The 5 -thiol nodified
linker is used wwth PEG mal ei m des PEG VI nyl sul fone PEG odoacet am de and

s~ 121 = 1 of " 1 r - NN AT —— ~-~N o -



of the general formula: , in which nPEG is about 20KD or about 30KD. In a
speci fic enbodi nent, the reactive ester is -0 CH2CH2- CO2- NHS. [ 0249] The
reagent s wanoalso7sincl ude a branched PEG | i nked t hr oughPgiryusesioio373such as
the Sunbright(tn) series from NOF Corporation, Japan. Specific,
non-limting exanples of these reagents are: ( ); and The reagents can al so
i ncl ude non-branched Succi ni m dyl al pha-net hyl but anoate (nPEG SMB) of the
general fornyla: , in which MPEG.is between 10 and 30KD. In a

Subenbodi HRFSislpEdr Ry 1R RS A U3t SO SATPES) 54 BEOMPIL hediSounds
of this stKalChitd &raéd afQlotclientiekBlato btiRsaRAul btthodsh tRaURIOE igd S

cat #2MAKOR01. [0250] PEG reagents can al so include nitrophenyl carbonate

| i nked PE@K? such as of the follow ng structure:. Conpounds of this
structure are conmercially available, faor _exanple from Sunbio, Inc,
Conpounds i ncl Q8icKymME P+ BBRekAyIor dndepistedtin Figars Bewhishjsibetaay af Bigyrs Har y

am ne coNt@hth@ibkik@ifferenktk: t hi s reaction, the O nitrophenyl serves as the
| eavi ng group, leaving a structure [mMPEG n-NH CO- NH1inker-Iigand. [0251]
PEGs with thiolpdnaffy le¥itrdiof ¥RRird 43b fOARNIRLanUSETr Wik r-dliod alibth@] meogi fi ed

| i nker, as described above, include conpounds of the general structure: |,
in which ppgemss cambived TOU dblogk 126 or about 30KD. Additionally, the
structure can be branched, such as , in which each nPEG is about 10, about
20, or about 36fiabinsk 1ink fiths HF'S Heres sqténgibodite ody” @bidicagdat . thpdlt  60KD.
Branched RE(HeMhd Ref RhiQoick 8aGTbyHe B6:QVABLIRRbI0EEHA REnl BRATPMAR iR the.
thiol-nodified Iinker, as described above, include conpounds in which the
branchiéd PEGHEATA total nol ecul ar wei ght of about 40 or 60 KD (where each
MPEG is 20 or 30 KD). PEG reagents can also be of the follow ng structure:.
PEG nal ei mi de pleglyl atdsllevsidodk 1457 tfiflee YR geage sesigos nePi¢arediicctr dae doubl e
bond of thgy Jﬁéﬂ%ﬁm£&&g4‘reaks to connect with the thiol. The rate of
reaction is p ependent and, in one enbodinent, is carried out between pH
6 and 10, or bahuganBiiyi Rl Rndlioa0Mc R Finkd5Pghich & ROGEIRedENL, 2
plurality of GPVI [igand nodul ators can be associated with a single PEG

mol ecul e. 2Bhethntbel fillaweng diffgrcisesit o the same or different GPVI nucleic acid
|l i gands. In enbodi nents where there are nultiple nodulators to the sane

| i gand.5 t her e PRendNS mgirteion f4ihreati7difellowdngeant lyISwgkisirgion aémii thg UE

interacti | > ' a} LFth b Rlurality of
PEG nnlecgﬁgéyﬁéﬁniggg#%ggﬂg%ﬂ%ovéggﬁ%%% e@i%%ﬁ't ?g gﬁ@%ﬁ%ﬁ%ﬁt, one or
nor e nodul at or | el i | ke r..di toal i can be
nssoct at ed i t ok SRR I OUEL e Rihfh  SANGIE] ChiicRESN 72y BRDES, T
avi di ty ofoelashhamwduthatvorce sevicesare astgetilable@2blatk S 1 oné thetdodaysemthe t he

nucl ei c a%L mh' qnd or its nodul ator can be covalently attached to a

| i pophili ¢ conpound such as chol esterol, dialkyl glycerol, or diacyl

gl ycerg]. The || il de or -] I &, i ol equl ar wei ght
corrpouér?d can b{éfoglg\gé;ﬂeﬂr)ll? qvigq%ﬁf%%g % d5 grtheggésl So‘é%%%ﬁﬂ%ﬁér gvuo é‘% C%%Hgg%rv‘g%nt

i nt er act i ocogrigil dhindichtedarih).or nodul at or (s). Attachnment of the ligand or

ol i gonucl eoti de nodul ator to Iipophilic or noni nmunogeni ¢ hi gh nol ecul ar
wei ght conpountporcbaindmetidiod thatyai@ctivyceparewot dvatldide, theiusérzedyi adbnosefio | i nkers or
spacers. 2541, I n,enbodi ment s.wher L Lect.covalent atta nt. I

onpl oyed, Pt s B RRCIBmg hAES S ST LR AR R A BRTIORE Dy wei gh
conpound maymized £oansthismnltrkyistboiumgdrocaluge andrtheettympf fapj@bthén hashange dfrke UEgand or

nodul at or, such.as to an exocyclic am no,gr.up on t base, the 5-position
oF a oyt B NG Yok SO e Wt B E R st VRe Sk ab e L he
hydr oxy 1gRoup(s@h ds GERAIOS IR, wHIEh cduliysls@xdyoi@ oup or ot her group at the
5" or 3" termnus. [0255] In enbodiments where the ligand or nodul ator is

attached to a Id paphinpletientationd, thRotifiIBRUIAY ERIBelthg RoildP e citdsake mei ght

conpound t hr. h a.linker or spacer, the _lipophjlijc cqnpound

non- i mmn&zg@ﬁF% afP G it BRImaF E%ggjlilﬁ “Sﬁb‘ﬁﬁ‘ﬁg ﬁ}éuﬂ%lgke P U Seree ne

| i gand orSﬁgﬁgh&ﬁ&ﬁbg&ﬁwgwok@gme%@nple, a six carbon amno linker.[0256] In
anot her enbodi nent, one or nore phosphate groups nay be included between
the linker and the nucleic acid sequence. [0257] Additional suitable

Il i nkers and spacers for attaching the ligand or nodul ator to a |ipophilic
conmpound or to a non-imunogeni ¢ hi gh +®l-ecul ar wei ght conpound are
described in U S. Patent No. 7,53 1,524, incorporated herein by reference.
[0258] A igonucl eotides of the invention can be nodified at the base

noi ety, sugar noiety, or phosphate backbone, for exanple, to inprove
properties such as stability of the nolecule and affinity for the intended
target. G Methods to Treat Platel et-Mdiated Di sorders [0259] Platelets
contain two physiologically inmportant coll agen receptors, GPVI and the

S o, o e



di seases, including atherosclerosis, diabetic vascul ar di sease, rheumatoid
arthritis and scleroderma. For exanple, the interaction of GPVI with

col | agen weanologad’svo di sease states when the expressi onPoffl/USBNM0/08339
abnormal Iy high, or when platelets are exposed to collagen at

pat hophysi ol ogic |l evels, or when platelets are exposed to collagen in an
abnor mal di stribution. Accordingly provi ded herein are nethods for the

treat ment of platelet t ed dIS ases .or. di sorders therapeutically
effective amouff§*gppl %F]@%(Fﬂiiés piekeddn BsUAe 44 gaaYs ggaﬁwt £ ST $dHEWy

bi ndi ng tgAaﬁﬂym@hﬂﬁh&kﬂﬁﬂakﬁk§|et activation. [0261] To understand
di seases in which anti-GPVI therapies can produce a therapeutic effect, the

specificity of afd¥lock 8A-1, ahd/@ki RUEtEalaa@8m (InResd hy2ndhdnntnd U8 s gmﬁ need
only be understood, as platelet activation by collagen requires t

col | agen ﬁ?‘@&BQBP%T%WﬂWﬁtéY%Ctlng with GPVI. There are 29 different types
of col | agen. been identified to be expressed in the

vascul ature, i ?ﬁtﬂr Bﬁc}ﬁéAtlybfé%e yser ghapges thy UK/s uspge saffing to “Xgipe cegiric]” ogylgtax) v/,
Addi ti onalchyicQindidARA%: 845, BEEHE UBr delcb@anARd R & blRKkaasgnbl e into stable
triple helices and higher-order fibrous structures, including types I, |1,
LT, 1V, VvV, Xl Me\/mﬁléﬁ'leMnls &Nn@@"@ﬂqtus sétin ﬁ'cﬁﬁ%ed ﬁ@%dat&@&nﬁ% 461
Herr et al., J . Chem 200 284:19781- 19785). 1t has been shown
that fibri® Wﬁ?@f@cﬁc&el%@rﬁ?deﬂt W@@Cqﬂon g the S to s¢lert CERAN i FRANIradie | et
activati O@cceﬁ’sgtg&ﬁg %rpaﬁ‘he@ﬂﬂn 2AOERAQMor tﬂ@kél&tédh‘il\@l@ 3y édﬁll?kfa!én{ f"l[MﬁOlP{oi:"-gens
types VI, and V i nduce only weak adhesion with no platelet

aggr egét i @namplfh wach pyp¢eaympy begraepldted ajteg thy Ubvicedieas tEMltchusgvglue #68.
specifically activate platelets. Additional| GPVI has been shown to

speci fical |y bAnethersxpmpleef thysdwsaviorisdqpiatedgn }é!guéﬁ 0B. Higre PBtisthe squgas

19: 32- 42) ; Eﬂ%ﬁBwﬁh%ﬁﬂ%ﬁ 1h§dﬁﬁkﬁamh'gh expression of collagen types I-1V,
or in which abnormal 1oc ation or presentation of these collagen types
to p! atel ets O&ﬁéi”blocﬁ@ﬁ lbﬁtltlerl%%teﬁge \f\% ‘ttha(éﬁy’ é nhﬂ%@&i% IObpa@glhe-lﬂj’@st%s igetural
requi renents for GPVI binding b col agen |'agen-Tel ated peptides is
wel | undetlstudantRebatbietyBed;6; also Snet hur st et al., J . Biol. Chem,
2007, 282:1296-1304; Snethurst et al, Blood, 2004, 103: 903- 91 1, Horii et
al , Blldod, 2008tgbBck §R2) if iguscthangee theriEransage edtiongtp {'vaee ehtriss onfda@pyi

wi thin col ' | n addition, the
col | agen 6%‘%@?3&%@%&%?? tﬁ%?’b)% Uggglgétée%gort%? e q{t}‘;&r‘%gﬁfy 5.5 nm

Ther ef or e, othggmﬁﬁébﬁgen types which contain GPO repeats, and which form
fibrillar structures capable of displaying GPO repeats at unit distance of
-5.5 nmsuch t qg@@ r expected to
activate plate %leé E%?ﬁhgg%e egb?%g&? 15 ?ﬂs%%ggs: y’% rregééliggbfs V@{CQ

| i gands. ﬁ@@@@?ry@\d whege thy piEdatsege sitingesset “Sata anly ’t whenddyey &@Snlaemel s on

pl atel gt s, pt or l. ver,
|ncre5§%df?eve fygﬁ%%'%§$$gﬁﬁqﬁgggggamngbégggﬁg?gﬁ ﬂﬁgF@regitlve to
collagen,amﬂmﬁmhuSmghedmsph&eﬂwﬂﬂEvdeakmn@nsﬁhﬁiﬁﬁﬁse¢OmW”dndéeﬁﬂyscause a

di di | |
G seae e T R Wl DR RSh L KL GSBR: bR afghgEe =

includingnnaﬁmebemﬁmmﬁmﬁenm@ﬂﬁm¢GMEkavk%§A&uﬁﬁdﬂﬂmutEnﬁ@menahwweymdvones
(Bi gal ke e 1 189 al ke , Int. J.
Car di ol . g‘t’.ﬂﬁ@to le&?ﬁelgbtéﬁaﬂsagéﬁ‘éﬁl?% §9108Fenm€1 ?'n °DaF%e(gen“€ar gf“é , 2010,

99: 22725233ﬂ1mea'1&eryqfr@ﬁ1ets tHe e Biptaf coairb revaatod Iﬁbceamer(tnahem@waeeﬂ A and
stroke, or treatnent of acute corong%%ﬂdﬁgdrpé s with GPVI gands, can

yield a tBsApaypiceseinede MY Yoisafre Eﬂoél?ar}‘réc‘ﬁ]élﬁl?é C?fﬁ%f@lﬂ ie the

role of phafufl£b& thdUReREHaSH EP8RdtT VM dcABRNREOLY rdq@REL, bR thdr@dsc@xanpl e, in
the presence of vascul ar endothelial danage such as in diabetes and in

at her ot hr GR3BtVoicevayica bir means S8 Bt Hdhecase whergithgHE s veire gttingps/ TV BY el et

activati oRgoickithidy ! @RYkdrSndytnhde tﬁe%]?@%?ag@%et %t@k"\/‘a% CRAF G 'Dé@at(bé?iffhc”
| ocal i zati on andynaturatlon of whi t The generation and

per petifat "duchofouldprempt he Edsto ireﬁel?q?téo wweseeﬁé@ thit mpyBpRYSiclomesevisey ascul ar

di sease also |l eads to the adhesion of platelets to the endothelial surface,
destabilizing plaques and |leading to further vascular injury. This

conmbi nation of events can result in isctiemia in the vessel. Thus, a

t herapeutic such as a GPVI ligand, which prevents or reduces unwanted
activation of platelets, can be used to treat a variety of diseases known
to be associated with, for exanple, upregulation of GPVI expression on

pl atel ets or increased activation of platelets by increased exposure to
col l agen. [0265] Diabetes is associated with enhanced col | agen-nedi at ed

pl at el et activation and GPVI expre55|on |s 5|gn|f|cantly hlgher |n

. o b o o



activation of nearby cells and manifestation of RAinflammtory arthritis
conditions treatable by GPVI l|igands. Accordingly, GPVI |igands can provide
t her apeutwo 208141787t he anel i oration, reduction or preveRCrars2@b/ 037339

i nfl ammat ory di seases such as RA or other inflammatory arthritides
including, but not limted to, gout, psoriatic arthritis, reactive
arthritis, viral or post-viral arthritis and spondylarthritis. [0270] GPVI

| i gands can al so be used 1o treat subjects suffering from scleroderma, or
systemic scler cgamdg Pfg%%s?wr Bigted Ty Biediecir Higta dA Al #ﬂ'ﬂﬁégureesponse
t hat produaggugyel ling (inflamuation) in the nuscles and joints, associated
wi th overproduction of collagen. Mcrovascular injury is one of the major
pat hogeni ¢ proesiseas iMBebivedioh RaiRySt €2V the $H 1R%i68] e Gler 86l RbiRHSENRes
Interaction of the platelet type I and Il collagen receptor (GPVI) with
its respecfiirbayailablng blockHelexposed subendol helial stroma as a result of
ongoi ng m crovascul ar, Lnjugx}ln system c sclerosis patients results in

pl atel et acti vHthoHeHAgCUs Y MRt GERIoWRE Patheetas dat®: Ben e srethor capitiiesor v
medi at or s ¢ Macehagontri bute to vascul ar damage and inflammation (Chiang et
ui, Thronmbosis, 2006, 117:299-306). In systenic sclerosis, vascular |esions
are characteri zegh Ryr idlicAEd @VakdObdy™ GRS Mo¥stRBE ¥ ASCHAed { S 4yl bhen the
nononucl ear cell infiltration that |eads to arterial intinmal proliferation
and obl i t ddiadsaAntresbdlackdPey and capillaries with attrition of

endothelial cells and basal lamna. Arecurring pattern of injury to the
endot hel i al cePlogk b-9falars hlegh Idg7 igthe grse AL 18) i Elaruspgcaettiae isc Vofcesyst eni ¢
scl er o s.cefd@d b an@l byrid-hese events are driven by the overproduction and
accunul ati on of collagen in body tissues, |eading to extensive hardening
and scarring ofyn}ihSSUESpIk BF BUARAMioli D epRAMYin FRRSOTH! Mgl 7BldNErYfEmOf GPVI

| i gands can provide therapeutic relief froma diseasesuch as scl eroderma or
syst enmi ¢ $éguss Pxinsthgghi ch is associated with increased | evels of collagen
and platel et-nediated m crovascular injury. A nethod of treating a subject

suf fering fronfadlererdleraistsmyiondiur & 2or tha§Eanotifier Bipatsr thehl pige a¢riiset i ve

anount Ofa%r@?%bﬂh&gﬁﬂ$0&§n9[0Vided herein. [0271] The GPVI |igands
di scl osed herein can al so be used to treat subjects diagnosed with cancer.

Recent; studi esiraagshatial \FRYICHEA8f 4l LBRfic T8 ASHARIE nefiRGcofindles JaI N
et al, J . Thronb. Haenostasis, 2009, 7:1713-1717). ‘Using an in vivo
experi mentbBlogelBst asis assay, Jain et al., show that GPVI knockout mnice
exhi bited a significant decrease in tunor netastasis as conpared to

wi | dt ype cont r 8lthansgiandipgteso Litangilyy’, andiMonisgistigsodiismairetried (A2phiben ther

i nhi bi ting,.fAdUstg QH1RkEBeIt i ng netastasis in a subject diagnosed as
having a prinmary cancerous tufor is provided, wherein the subject is

adm ni stered a i f i f o e [ 0272]
Vet hods, - phar nabaut s el ok Bl ek e ORGPt haP RS Lt

| i gand®) désuiriched e €éntricdr e al so provi ded as nodul at abl e anti - pl at el et
agents for use in disorders or treatnent regines requiring anti-platel et

t herapy. |n ceFkxamme @Rbodi ments, the treatnent is a surgical intervention.
The net hods can include adm nistering the GPVI nucleic acid ligand to a
host in need theeddfow-gwhiercaimple BB, meeme impleméritationn dhdf ysemnts prompsgd thatdMSof

suffering ffrom: occl US] ' ' : f
coronary, r‘g%sggg?lgq&rlgfrflglpdgr%{)% gltrlﬂljl;e?\gg@%u ésf} h%ﬁ/@? %mgl{d[tg‘!ﬁ%f E]d %%é&agﬁ%%di ment ,
the GPVI Ir¢qyastdRetshéfdMSsRégmitraiiat fooMowt”, plhathebeltl patyit et leavd the DERer

enbodi jeent t GPV] . JH d inhibits. platelet. activatiaon and th sul t ant
ol atel ot mriseTnS b Gkt o oV bR BHE EL Bt B8R f Rt T gand

i nhi bits ptgdtetiet vadhesessful ol untidd betainanioddi ofizritsshad bben @BMbtell mgdfaded. nhi bi t s

pl at el et regation. In yet a further enbodi.nent,  t GPV]. i inhibits
Phronbi n_ GURBPA L e urssBos ol Dl it Rt et S auliepi-4PEOES "1} &
of havi ng usdge Qe ahgis we Diakr Odnlnat’iadd dic S FaS R 0k rdati@n@ OMSTagiytratioe (fobthal and
peri pheral vascyl ar systens. In certain other enmbodinents, the host is
preparingpP@”ﬁHﬁ€P68s Eder goi ng a surgical intervention, or has
undergone a surgical intervention that puts the host at risk of an

occl usive thronbotic event. In other enbodi nents, the host has received a
vessel graft to enabl e henodi al ysis, wd2ch is at risk of occluding due to

i nteractions between the vessel and platelets. [0275] In certain

enbodi mrents a nethod of treating or preventing formation of a vascul ar
event, in particular a thronbotic or thronboenbolitic event is provided

i ncluding adm nistering a GPVI nucleic acid ligand of the invention to a
host in need thereof.[0276] In one enbodi ment, the GPVI nucleic acid |igand
is provided for extended periods of tine. In this instance, a GPVI |igand

. e .. o r



operating field may al so be particularly useful. Conmpositions can al so be
formul ated for delivery via mcrodevice, mcroparticle or sponge. [0279]
Phar macewocaldp11sgef ul conpositions conprising a GPVI RraEIusSee0m873d9 | i gand
or GPVI ligand nodul ator of the present invention can be fornul ated at

| east in part by the adm xture of a pharmaceutically acceptable carrier.
Exanpl es of such carriers and nethodsof fornulation can be found in

Rem ngton: The Science and Practice of Pharnmac 201 edition_(Lippincott
Wiliams & WI %Pﬁé%mpéaegtjm&ﬁ Vg deepigteddp Fretoply r%%ﬁ?gégfer%%‘ﬁgég“ﬁor ms and
Drug Del i varif tiystens, 6th Ed. (Media, Pa.: WIlliams & WIkins, 1995).

[ 0280] Suitabl e pharmaceutical excipients include stabilizers,

anti oxi dants, egoRAR IMSregididddh ifeﬂmr@gm; the UBL{diiBiESthe asd thatlvaids 9&ticag
agents. Suitable additives include physiologically bioconpatible buffers
(e.g., traffgtonaralpde HRIpdch-bpndid the userdndirasis R&TR&héF bk thep dhgarethed £ or
exanpl &  EbfifhuedtBRARBAQTPA- bi sam de) or cal ci um chel ate conpl exes (as for
exanpl e cal ci um DTPA, CaNaDTPA- bi sam de), or, optionally, additions of

cal ci um or sodixHgmsakhSiple oPhiAMRbEs dHRUMAFEIUNOTT. deiouie 3DC i HER Ghor i de,
cal ci um ascorbate, cal cium gluconate or cal cium| actate). Pharnaceutica
conmposi t i §HBIGTC tHBati nventi on can be packaged for use in liquid form or
can be lyophilized, [0281] To form a pharmaceutically acceptable .

conposi ti on sufdllaping Verregipirasion faredtnths Urarotiges the vk thebHples Pevises wi | |
cont ai n an &k SEAILME irPUIRUNB- i thb Gsdd Uik Glect “RETRY hOBOGL AT hERAM,At Or . Such
conposi tions can contain adm xtures of nore than one conpound. The

conposi® i eprfinuggytblick yAclont ai n about 0. 1% wei ght percent (W% to about 50
w % about 1 wt%to about 25 w% or about 5 wt%to about 20 wt % of the
active agent (FExaame3dr nodul ator). [0282] Pharnaceutical conpositions for
parenteral injectable adm nistration, including subcutaneous, intranuscul ar
or i nt r avenous!i semedmplementatiensi the UEiipernfigwied prigigaied a hisyadiph wherg dIMSar ent er a
admi ni tr 8o AREREIA, HHIREDEL AAS. AtheIOLULLOOSIACS 1HETHiELonr SRR C
preparations that generally contain suitable preservatives are enpl oyed
when i nt r apensesenzzdig this sityagipi emd iegardlessiof adicthTtbe PRavage editingcial IMDRPosi ti ons
nmy bel St erofc!: bl doﬁqgfso\yoigeol{}gﬁkrgd,%V&%‘%e%on(ﬁy’htri% erRER § 1V delMBr/reselect to
stabilizing, wetting or enulsifyi’'ng agents, sol uti"én pronoters, salts for
regul at i ngnéthe Rshrobd targor R4S Linevhachdvosre sbryfckecap.be lidadjmedd e. gp@ ER ADIIDER AY).

i nj ectabl e conpositions can, for exanple, be prepared by dissolving,

di spersing, et &.fifthistaded ¢ampbarfpoupadayisr ididsmatd mdiigurec 8A. FiguedAmlifflarsa

phar maceut. i r | vent such as, for exanple, water, buffered water,
sal i ne, 0?2&?%%%?2%136&§)fgly0ine, hyal uroni c aci d, aqueous dextrose,

gl ycerol, ethapgl, . | .. . Inj e ol ution or
suspensi on. Adgjl(i’lt0 ?Vbn%gg/{s;lj,ggl %t(r)alul%g f%l%?en%qg(gj?@gﬁg gﬁ%&rﬁlgpg séolfs\%eﬁsgj[t?lﬁ% ' qui d
prior 20 i“NpeeCentnc’tariThe Cantrivtilagbleck 84-0283] To ai d dissol ution of an agent
into an aqueous environnent, a surfactant m ght be added as a wetting
agent. Surfact Hithessertmy id ‘fidtadentidaii oo fiData @adyerag @ntiwted uc I82athe smthiodm | aur yl

sul f at e, diqct It%Pdkggl‘ulfosuccinate and di octyl sodium sul fonate.
Cationi c GeTEPHENCS N gt be used and coul d i ncl ude benzal koni um chl ori de
or benzethoni ufp £hl.grl, 46y HONAMC oS EHELAFAL Sis A e il RS, NEl HdRdy i n the
formul ati on as surtaceants inciude® BU*ar &not> |n1Fe§1¥o, ?auronacrogol
400, pol yaoxyd witbsdeosian af enotheoRy@xyet hyl ene hydr ogenated castor oil 10, 50
and 60, glycerol nonostearate, polysorbate 20, 40, 60, 65 and 80, sucrose
fatty zci d est Biock iatthiplloweblbeld 6E forohe BexthadiHrylsagoeletting ds®agnehlydny of t he
pl uronic ?egengéqh§4such as Pluronic F68 and/or Pluronic F127 (e.g., see
Strappe ef"Sf*CE 345 " of Pharm Biopharm, 2005, 6 1:126-133).

Surfactants coyld sent, i.n fornmul atio .a protein.or  derivative
ot ther  al'one. oPleg TRPEFSETbon A FrPERR Phork e U Sl cRlt 10y

adm ni st r &@eh®io” binDdieCémiidn (idicatet abi3ey. or capsul e, the active drug
conponent can be conbined with an oral, non-toxic pharnaceutically

accept abl e i neAtseam ide@ilcdsaxempRSf eidtshatior igspi@edin Figuad &@8. BigaretsBalifférke.

Mor eover, when de 'reg r necessary, suitable binders, |ubricants,
disint%bré??ﬁ@ggﬁéhﬁ§‘gﬁﬁmcoloring agents can al so be incorporated into the
m xture. Suitable binders include withast- limtation, starch, gelatin,

nat ural sugars such as glucose or beta-lactose, corn sweeteners, natural
and synthetic guns such as acacia, tragacanth or sodi um al gi nat e,

car boxynet hyl cel | ul ose, pol yet hyl ene glycol, waxes and the |ike. Lubricants
used in these dosage fornms include, without limtation, sodiumoleate,

sodi um st earate, magnesi um stearate, sodi um benzoate, sodi um acet at e,
sodiumchloride and the like. Disintegrators include, without [imtation,

. L, o T - o F AT



subsequent |y devel oped. Typically, they are prepared from a phospholi pid,
for exanpl e, distearoyl phosphatidyl choline, and may incl ude ot her

mat er i al sweuetv/assneutral |ipids, for exanple, chol estePolrjusand/0ai3so
surface nodifiers such as positively charged (e.g., sterylam ne or

am nomannose or am nomannitol derivatives of cholesterol) or negatively
charged (e.g., diacetyl phosphate, phosphati dyl glycerol) conpounds.

Mul tilanellar |ipos s. can _be t he conventional techni t hat
i's, by depositing Aol s r?glisiaa%ﬁﬂtl%@t 1 Hs g Fndiopks ? YESirtsapEne

cont ai ner f@r“wasehtriy ofH SOt Mt ok BRck 8@i1d i n an appropriate sol vent, and
then evaporating the solvent to leave a thin filmon the inside of the

vessel or by sprgyscfingiidthatAOni@0LERMSaENANR2 ithe MBBAI ashdagkstaPbibéie1nessel
with a swirling or vortexing notion which results in the formation of M.Vs.

Ws can then be fOrHﬁQs@ﬁﬁn@%nﬁ@%l%ﬁﬁrkG&“W&ﬁﬁd”@@nﬁlﬁca@&wLkﬁll #@n {Hehr ough
i In addition n be formed by detergent renoval

filters Vs. ca

t echni q{J éneﬂ}%i copfinuss 'ﬁbé}?lédgﬂn’ﬁ‘ﬁli %el‘??fmlt pfi a@othasBnTi on, the conpl ex conpri ses
a liposone with a tar etln nucl acid | igand(s) SSOCIated with the
surface of the Ilpd%@%% 0%%“&%5%6 8 cpsrerhy ‘ﬁ?p@56¥%ﬁﬁ§6ﬂ%§tlc

agent . Preb@@nﬁﬁkiaﬂygggagﬁpg§n be nodified to associate with the nucleic
acid ligands. For exanple, a cationic |iposome associates through

el ectrostatic BcRNBCEfoDHSs Wb B-Beorihicdad whaé id UR ds8gdtatiiny & ‘Woi@ nucl ei ¢
acid attached to a lipophilic conpound, such as cholesterol, can be added
to pref or FEAUTET po LA ngWéK@HVmFﬁétkﬁblesterol becomes associated with the
| i posonmal menbrane. Alternatively, the nucleic acid can be associated with
the |ilgbsome dfKaRje $Be formul ation of the Ilposone [0290] In another
enbodi nent, a stent or nedical device be coated with a fornul ation
conprising a GBomejigaiseepptiqmhe Uﬁg%mﬂ%a@ foa o folew opde R Tereseletitiass
known to gkickib&Ow feksaes «d G28pie 3EaLAR euty IB1KichRirAloR oa&eslpls%mesargaed The
kits conprises the reagents, active agents, and materials that may b

required tYigm Hdtlparas e h QB ERPBS YIS SUPDTH AMRi vpigcnd fithis gtéﬁ@uamlagﬁel@w ain, in
sui tabl e goRtg [%?rﬁudi'iﬁﬁ%tar?ﬁ@?ﬁérﬁ%ﬁﬁ%é&ﬂ'tﬁdce@@%ﬁﬁ@&hﬁ t&%%fc@%ér@i@ of a
GPVI |igand an /or a i gand nodul at or ave a S|ng

cont ailrfer vireanig thafarpebyysiem. may have di stinct container neans for each
conpound or each reaction mxture or step. |. Methods for Adm nistration
[0292] Modes oft fastiamile phthisdwhafiortithéep@mdlin Figgyeariis whistl sohe @yl as Figyend

modul at or gAqf; ﬂ{ t?g a@cflt‘i—‘o%ed}tbldd?é’&,&'ﬁ' SAL a9 ganos,h P g%?o%k 19&6 H%rt?E Res! 1 M ted
to, parentera y Injection or gra ua |nfu5|on ver tim), |ntravenous

i nt r ader maMs registragiomfarivemat giit learng that-they/target aitemi can pupphie A4S, V01cnt1tlzlocakr%er [ aI
intracardia ntr S t r. ar
|ntrasp|nal(ifﬂl&'Ef%{ss?}égshﬂ{eﬁ &%?@%%59 raﬁ?ﬁg%ﬁaﬁ%% Fteﬂ&gdsy&éﬁ%ﬁ@ﬁ&aaglna
or uretthr dA-3ulppesd it Grilyre, then ﬂteclf&eﬂtamqommmazmwm CSiaslal taigprsaytem stiplgéke al

i mpl ant, ig}frnal surgical paint, infusion punp or via catheter. In one
enbodinen? ‘the agent and carrier are admnistered in a sIOM/reIease
formul ati on sugh as .an rti r.os

nanopar t1 ot of RaRgSpHEEL ik oS Frtsieflat Pebh i RURERE Sk | gane
is deI|veBBdmﬁnﬁesm@wumﬁmemh§%Bm;%&namn%@s Gemﬁ@ngbbagnmahmdUmgmﬂa

The avi - tsresteRby B PHE A Peiof Gt SRS AR Lo St Hre Pt on

agd t s mad lHtﬁér@f[is éuScef@kHﬁMﬂ{eﬂQiE biytaibasitd RAGEH $iadTsS ih e @ENOHSm at block .
adm ni stration 0294] T e eut.i c conpositions, .conp r|5|n S an
modul at or s Bot i HET Edlutsy 3%51@ %alﬁwl%ée%% HAS SR g (e @% %K such
as by injegtion of a unit dose. The term "unit dose" when used in ref erence
to a therapeutic conposition of the present invention refers to physically

di screte unitsThid Pblef: 85 Mi} BACYnsHAIHUR ah WhaphRBriORAT each uni t
containing a predeterm ned quantity of active material calculated to

produce the degithedplobRmapeithé BeRlbeghcilibd ASGQGEALA 8 M 1 hak e Uresiey r ed

di | uent; i.e., carrler or vehicle. 295] Addi tionally, one approach for
par ent ¥t albeeqis soniaingd imap ispRproRyiateHL. | Mreapeciticalli 1hthe §F§| Wigerseltiaade or
sust ai ned-rel eased systens, which assures that a constant |evel of dosage

i s maintained. [0296] Local adm nistratddoen, for exanple, to the
interstitiumof an affected joint, is also provided. Local admnistration
can be achieved by injection, such as froma syringe or other article of
manuf acture containing a injection device such as a needle. The rate of
adm nistration froma syringe can be controlled by controlled pressure over
desired period oftinme to distribute the contents of the syringe. In another
exanple Iocal adnlnlstratlon can be achleved by |nfu5|on whi ch can be

L | Y o . F A/~



ng/ M, about 140 ng/m , about 160 ng/m , about 180 ngy/m, or about 200

nmg/ M. [0301] When admi nistering a nodul ator to a host which has al ready
been admwoOsbmyedsthe |igand, the rati o of nodul at or toPCIrgseaonarsibe

adj usted based on the desired | evel of inhibition of the ligand. The

nodul at or dose can be cal cul ated based on correlation with the dose of
ligand. In one enbodi ment, the weight-to-weight dose ratio of nodulator to
ligand is _]: I.n other embodi nts,. the r f nmodul ator to ligand is
great er tﬁéﬁtref L R st DY QbR %ﬂslcan%ﬂttoo st et £5119e voica seEiceapout

4:1, 51 @t atabﬁu‘baé demrfé”htqgu@bwhncﬁtels tZkeit t@ﬁqeﬁmwthe?tjﬂ,on@ wanfldafbout
8:1, 9:1 or about 9: 0 I n other enbodi nents,

r
the dose P&tice Q@Venrfﬁttlat I%{?%‘ﬂdeﬁ éN\i g%t?tcﬁervgcep é@s“Q%ﬁnlabdtﬁn this isoggch as 0.9: 1
or about 1‘0%'161‘11 Ithh%c&se%he?eb%Htta cBhtfe” nFquYesleOJndQqutakglt% rean©®pfial Or about
0.6:1, O. lo’r’about 0.5:1 45:1 or about 0. 45: 4:1 or about 0.4:1,
0. 35: 1 or Cabwigt ascﬂeéieedlabomeelthls decumsal thep 1gs hehavogspztobtﬂmaaﬁ}out 0.25:1, 0.2:1
or about 0.2:1, 0.15:1 or about 0.15:1, 0.1:1 or about 0.1:1 or |ess than
0.1:1 such as BwdurmEeghthe UE wigys|inths cutrent BAreand doesdionBAve 8ccepse VRIS i o i s

bet ween Osé'wc%s l?erc‘glsgthje n%two‘?lg Vgﬁk%@lﬁagoﬂtrg-th@?ééls@ergd t}ackﬁ’t(g a&@ts‘iﬁ%'ﬂn@ 5:1 and
0.3:1. In other enpodinents, the ratio Is between 1:1 or between
1: 1 and 10ndicktionis poetragmg attea)tdlérltdt ipdicatq suppoR R} d@vahdtty ’élﬁ éJFattzlitems i gands
of the pr trave i i

Gai |y dbsdo il at6POERAN 67RARGA R0 IVthak B B L ALERAPR XN AR IR

adm nilst ertledchetwork éﬂo@ﬂalmd&ﬁam’r ded mtbsﬁcstllaﬂ_li\/g?al?ﬁjVandlscsuppmddtlthﬂndhe UE needs

adm nistrat| rOV|d d.), twice per day (b.i.d.),
three ti rrgossu%Seque yrft em%ﬂj rr?%lspgloflgoerynvog‘% needed. Thereafter, the

modul ator is pfnoat/nlogl%gsnlﬁx dp%n%tﬁe%]g’%l%ﬁe S t‘ﬁ/[Sai’$ %rmc%% eﬁ\&S 010%1he

ef f
nucleic acid |i mnistration o em)d ator. uc el c
| i gands oﬂDrd:fheedeSSs/e)me Setundady1’,aind derUBeusagndieningtiesceth %hxemeamxebus‘ﬂ)ata W ce

P eknas oRstn i G o e A T B AN Ry BB B NEie B taheceor

exanpl& |etf©ﬂ1ﬂd016ﬁ§§i’\fi¢es ovatIMSin MAY dae}Et?aérN/UeRAMa}eMeuseyomé b]&lilalﬁiaylue wevery

t hree days, eve ur.__da , nont hl 0303 0 od| ment
e o e Benl ob oLt e DE SRR R Rr sk Bb fake oS n h

desi r abl e UTRXN edkdigtaéd @R reweSHRRNIUTR AN rdilih €arted 3Rich ﬂeeseqlbpovﬁtvﬂyeme wher e
the active agents are in separate dosaﬁe formul ations, the active agents

can be adrf WPEh §3s6 dheron appysanity jhat e Ukheapldaaet M3 Xpice e EeRtioNFst er ed at

separ at el \GERAR9UARSN bi (VRSLTE Q304 a FORa CAMROU L bARSPRE@ViIBEITALSESFRd i n a
manner conpatible with the dosage fornulation, and in a therapeutically

ef f ectd& e VEHOUY EONstrpiBedin & /L%@AB% admi ni stered depends on the host to be
treated, capacity of the host s systemto utilize the active ingredient,

and degr ee of EWI&?)eutl c effect desired. Precise anpbunts of active
ingredient required to be adm nistered depend on the judgnment of the
practitioner ahbﬁoateémblampmetﬂnaﬂht HEdnednfiewad (o rgepenize poiealian in ghich @p| e

dosage ranges;sh seﬁﬁﬁ?ﬁs%l% ‘@Bﬁ'@rﬁyﬁt tHRUERE 6016@ s%ﬁin%%@‘qmsev&cél@ﬂl dgpend on
the route of adm nistration. Suitable regimes for adm ni stratlon are al so

vari abl e, “BYUb Vaices Prefgrrgd; €8 Vigyceacandiyi and i dvhichi vshonat trightof i3] abiedd itby
repeatad dOSRY udk “WVg{ce HPefr@s@Qs‘é{on 1Bt S%EI[Y@Aea” RYc RS AUERE, Ipn?tngﬁgtlpn or

other adm nistration. Alternative Y, I nuous | ntravenous
suf fi ci entE-UbRAR withaiarceesntevtigeativens The suprortdfdbl@ Vaice dver P%\ﬁﬁgegn §FI?@CI fied

il ef o Ay Egania Y5 BB o bR Ly R el IR a6 R

| i gands vvheld*shmbl ncklitwieh edifftmoel A/RlAafor denmaitivelp b c@PWith ad Adegidd theUEdind

illustrat below 6 r ate l|b ar

gener at ed )lﬁgetf’ccf%adnné’aofl iR teCt“%cfu%ln%lp@%% e?ln%*e ﬁ% {Sq? Ct“ép S e* oI [ go
and 1.8 nrmtdes Ttmtckﬁng ADMAU pifaitente theal etvg@k asljeet @felqupmces ofn rbd]endahw\ttngaﬂnl at e
oligo for Si the canddte m xt u re.. 5 -

GTCTG( NAO) D aighiop R Rebers! GHPE SORVEe M5t | guous

nucl eot i deis r&mﬂa%msdndttatdt f@Ghiis tradiang et the ikiscatlr iAIMB, Vémeaddr €, the 5'
primer oligo and 3" priner oligo are, respectively, 5 -GGEGEGAATTC
TAATACGACT CACTATAGGG AGGACGATGC GG 3'-35SEQ I D NO'5) (T7 pronoter sequence
i s underlined), and 5' - TCTCGGATCC TCAGCGAGIC GICTG 3" (SEQ ID NGO 6). The
reaction was filled in with Exo- Kl enow, stopped by addition of EDTA to a
final concentration of 2mM and extracted with PCl

(phenol : chl orof orm i soanyl al cohol (25:24:1)) and then chl oroform isoanyl
al cohol (24:1). The extract was desalted, concentrated, and unincorporated
nucl eot| des rermved W|th an Am con 10 spl n coI um. The DNA terrpl ate was

o, . o o, o ~1



split into two arns, designated "E2" and "EF." The E2 sel ecti on had Rounds
1-8 perfornmed in binding buffer E, and Rounds 9-10 perforned in binding
buf f er F.wOle10E8H12] ecti on had Rounds 1-6 perfornmed in pCmdiSagolbsfsder E,
and Rounds 7-10 performed in binding buffer F. [0309] Enrichnent of the
ligand libraries for GPVI was nonitored in direct binding studies utilizing
r adi ol abel ed |i gand RNA from respecti ve rounds of SELEX and sol uble GPVI.

Bi ndi ng studies were pe! tL P end- I el.ed RNA added .to seri al
G 1t § o SBoRPAPOT ! BTG gt et r5e HrOpa el P B aBaY S RS o

bi ndi ng studices  Folo® otttu)el@bwrﬂ nfdly GOERhi8Sle BF nﬂﬂéorﬂ@&ed@ﬂﬁhlﬁbﬁ%w&ﬁéhﬁh&@ wi th
Bacterial Al kaline Phopshatase at 50C for hour. The reaction was

phenol : chidgicobest dhorewhisl feah B AYS regisiratign @)‘lu’@xt racted, chl or of or m | soanyl
al cohol (24:1) extract ed and et hanol precijpitated. Thr ee

dephophor yl at ed® of thisdehayins isedepistedin FguisoPrn Wheaghs HE aKiVﬁ%@l%kt h
suppl i ed huf{ eke sc%ﬁo %Qs‘@@oed)ibo% R2oA BRMSNHATEAURIRE ndbiskaBACyiA thR a

Biorad McroBio Spin P-30 spin colum. End-|abeled RNA was diluted to a

final condBhbpRtorisg ﬂ@f“Q@ﬁ@tgbh?ﬂrra_E B R Aheedlls yatiaccgH adth ardiffgentfldy (05 ni nut es.
RNA and GRVlingliveitd QNS iter e sethl rhletfﬁ 19&1 By %7&6%5 Ofy B1GKUDR-2, A (51L) was
added to varying 'concentrations of (15 at 37C and i ncubat ed

t oget her fdatectslgtsechl%cqlﬂt thaUdsattemhis t@@ﬁmm @xtétﬂ c Grouds plescking Andadindes was

t hen | oad i W on a
Genescr ee?\&’gﬁ‘ég&vo %% ?%géssrnnﬁlg&g@lsg%itﬁgi/acuumlé%aﬂﬁrs? }I%H s‘?’?‘geidm W th
washi ng). Th)datnmsboranéléle\ﬂieaoklng%paserjdatteorea)opmg@h@s itheageyork ¥oBdh Inds@amned,

and quanti 3 Stor 840 Phos b, 7 The
fraction 6%%% graé%n ¥ 23 IYF c#lcﬁ{or%%‘g: g the coﬂersr <" Of {))rte% hbqa%glce IuI ose
by the toBaIthemcthE remel; thsdIMiStagmgatﬁ@rwmthmdlbaotsgecmumhg vE?es sdrvisesfimblobk ndi ng
of enrichggAli%ad | i rlarresfromr glo E2 .and EF Pf t he SELEX
as conpar ed"t t° 8V PO 28 Y ‘H@ P PASECTHNST 27 ‘811” R FG

3. Exanpl e déscribapubenewhigh aéuﬂwhtHQMlSIréglﬁﬁlhb@fmlGlfe Fod UEG/bld:E:@éttlfg%ﬂIMSRﬁ GPVI

Nucl ei ¢ Aci d Li ands CR s re nt| - GPVI
enri ched IVPl&AY 1%@?%&‘? 4‘$§nf%%’rﬁ6‘l h(gA f"‘POt‘lﬁigfu@?’:"l'_@ngL% escrl bed
i n Exanpl e 1 (g gested with EcoRl and BanHl , cl eaned vvlth a
purification t‘am fid directionally cl oned into |linearized pUCL9 vector.
Bacterial col o i es v.ver st reake | e . cl ones. and. 5nL over.

ot or e ore MSms EbErcoh i S bR ShitvFel SRR G H ST 88h e

from si ngltE'cabHeting ikSdcN@ “Cord €rntibasimpht\ ditrid™ @p URP ¢ Wicekettihy ispiasm ds
fromeach SELEX experi nent were sequenced utilizing vect rimer. DNA

sequences TaeYasrddnly r ImiVRe’ diceddefirete S ofPicer e cdKiawn. e Whees!t taeftﬂr‘l?gﬁys. s of

these FLOQURNGHES rdcEi@8 thé V@IM@Iﬂélmaﬂ)%ncﬁl%ﬂﬁﬂhﬁte&MSVWM@erb\@f esiahel gd as "A”
through "F" in FIG 4. The correspondin um%{,ﬁgDNA sequences of the

ful I'l engt Rurnogethesush driel cadseP<RBIRREiTHCF IVt Voirepics bsequences
represent isigptibel da?dk@%eﬁ egh M\ ALE wRkPME d8d; 'iﬂqld'EE}Péd% e URADES fikured to

Ful | -Length BNA gands Identified via SELEX Table 2° Random REgi ons of

A- F[ 0311] ameppté@aqt Attple fimeh dgexymple eeegulgaw@yalasorfoaﬂeﬂﬂnemero tRNA i s
shown in e

i ncor por atl??sgﬂr?ac%?a Sﬁ&glf%?rﬁrl}képg%%n& i %sehér%rgﬂc%gtgt) [ réd Esetﬁg?{t e %Eﬂlar
exper i 2fentiragingrabd epdgte(vheh i [t meicaseRingfiy UMFHRS Vmccl Dmb/”rfmd pémlymgtd on and r
i ndi cates - i f].e 0, )eq I f uences
rosul t1 ng "ReO FREgaleIimne VRO QiR mk otes rEEhl, C G S8R Dot

t he randonf qhe)NtoIM& Irgfficaton ebtaingd datinlgitha BAY ousceﬂbmefd TAeASEEX Pradess as wel |
as sequen

ce fi xedsegue r{.Lons the ra ndom r egi on.
Tabl e 3. i SRS i B TRHETRorh L Beeas FEVL G BB &E s i ¢ n
Modi fi cat I110ﬁk81i(ﬁ§fbat]lesﬁmg“tdi®rseﬁmm Fatldvo bn béhatuhesley ﬁJr)éxeﬁ’lqﬂquﬂmeScdrMBé ified a

0 PO SR A e PR iR
0 SEULD LR L NG BSAUERSS, LS TBIRG iy el il o

conduct ed dupitted i Figurk heB nmivaksl ths & B/ &Fivésrik block bB-0j the ecehfio ®GdHbed Abdle skl pti on
of these nethods is found on the server site as well as in M Zuker (2003)
"Mold web server for nucleic acid fol-diéng and hybridi zati on prediction.”
Nucleic Acids Res. 3 1 (13), 3406-15 and D.H WMathews, et al. (1999)
"Expanded Sequence Dependence of Thernodynam c Paraneters | nproves
Prediction of RNA Secondary Structure" J. M. Biol. 288, 9 11-940.
Subsequent |y, conparative sequence anal ysis of the unique sequences was
used to align the sequences based upon conserved consensus secondary
structural elenents to arrrve at the predrcted secondary structure of the

= P — o 1 o~ 1 o~ ~NrNaAaA a1l —— =



GPVI binding. The inportance of the 3' fixed region derived sequence on
interaction with GPVI was tested by heat annealing the conplenentary DNA 3'
primer orwo 201ve14P32 endl abel ed RNA identified above, eqecriuse@biodrs39 and
perform ng binding studies (as descri bed above in Exanple 1). The results
are shown in FIG 6. The binding of the ligand with and w t hout the
anneal ed pri nmer mas conparable suggesting this region is dispensable for

binding to the ei pr.edi cted by the consensus structure

pr esent ed OFATFING! lssa %@t@ ¢ wEinbd ls&we‘tn%f‘oﬁﬁascop PUrEGI GNP PrGener

anti - GPVI nldhﬂﬁ@dﬁeélﬂﬂte%ﬂ%l@ﬁk refiRarInteidE, 03 badel@ @ i fifr)I6 EIEIBG R0 HALMABIRN | es for
Stem 1 as predicted consensus structure presented.in FIG_ 5 were

prepared (TudifeU §¥ANeﬁ’~?H at‘l’té‘ﬂ?lo@rh?hlt Propesh tiged/s 2 desvby Hpgkdrg arnwdetRB | D' i s

a uni que dgRTHIUIIEE vEibAdettngf @‘FIMSI}@S Vbige bhg et Bavding ttatnang aqye & iMnkh
speC| fic nodifications noted in the colum titled, "Mdifred Sequence." The

"SEQ | I NOE's yaisescgingds TIMS Ceiee RestsordliGigY siecPesprdandi df t@eé{e@ﬁ%@d@@m and/ or
RNA) Wi t oy, Qtnt éqt’a\é I RDSr Yoz SERYIA %da’t\é Ilgy(gfdyt%%d:é%%t ﬁ%ﬂﬁ{t’t Rel at ed
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(EPS) Mobi ity NapRge leentgmﬁﬁs Mﬁ)ﬁleﬁp&tﬁg%e\i%gd &dufhs tgpl§t1§¥@ ! Ved
Packet System E- UTRAN Evol ved UTRAN | I P Ml t] ia Subsy stem M CN
Ml t i medi @Y@@P@Q\MSWDWRUM@M%@HWOA@@@%A@bﬁt‘t"hﬁn thasMSobhin S@KSGMMon NAS Non

Access St rgidiay gﬂ% P QEEP cket
Dat a Conver gence Prot chﬁl%\%geﬁ %cc%ggﬁﬁ%t%n%%%%tl ng egaUpdat e
RB Radi o Bdanegn IRnGleRedilE: tereikes@o rmtdlmtlorRRo}n Iﬂwdlppelﬂemﬂl@tehe{ﬁﬁtrﬁg)ttmon

Tracking Araa By, adg%etystexl TeRTiagkne oA cn adal & IS Techpi cal

Speci fi cat’ on hi versa Tel’€Cormuni cat i ons
System UTRAN Ut‘fg 13%& [$Rk o%&blﬁ@“ﬂ\é@s VR MBS Rﬁjr}éﬁ Em!3YBitlal] tth%%”a% afns, the

i npl ement ati on ri be e vol cé ser i'ndicators may be
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Voi ce set f ol 1.0N lce service i ors are
ot orr e naiie Al UG AR O R R PR ol R R R T
t he above bewfeet tha CEtand lti:eWodrk @owearmﬂks a eSS iegiRtraivppespbed meksade may bom or

above reference \Voi ce over ted i .an, and
al catbs TPOEHL o S egaroh R SoRI EE SRR s HiE B

mul ti rredl ARRATYBIGTI rbpofie, arSAmACHumRmSpdaée b!Eat;RAemeGsaetEA ng

i ndi cati n%the abgve-referenced "Voice Centric” or " n% Centric". The UE
usage set i T AGCEET sepeishg M ae ltlalameaﬁf&l%th"etmtrkﬂw EURGE a
preference for voice services over data services or vice-versa. |fUE has
preference for voice services, then the7UE s usage setting is "Voice

Centric". If a UE has a preference for data services, then the UE s usage
setting is "Data Centric". For avoi dance of doubt a UE that is "Data
Centric" may still require voice services. If a UE requires only data

services and can accept that there is no 5 voice service, the UE' s usage
setti ng is Data Only." The two settings may have the foll ow ng neanings: -
V0| ce Centric": a Voice Centric UE nust be able to use voice services, and

Y



will attenpt to obtain voice services independently of how such services
can be provisioned - "Data Centric": a Data Centric UE prefers to have the
best posswbl2e10A81er vi ces even O if this inplies no acc@s3/useo1vo31389
services is possibleA further UE' s usage setting of "Data Only" is
possible. In the case that this additional setting is possible then the
three settings may have the followi ng neanings: - "Voice Centric": a Voice
Centric U t0 use voice servjces, and therefore)mnll gﬁtenpt

t bl
to obtaij n S ‘ggygﬂ\égé“dt%@éMMFW%PTWC%WSE@HEH@@W“&S@ Y EHCBE

provi si oned an ex@ﬂﬁlé‘oﬁﬁﬂ& t'hlsO\/‘OIMrS 15&&2@01@%{3&1%@15(44521@5@&&{5%6%@ ah@nok he best
possi bl e PS services prefers to stay in [%bOVIded t hat access

to voi ce danafiopefthg lrﬁeleme%%trqt&eﬁpﬂbed Ddtigrohis: Inst%tdeétha HEePPENE R prefers

to have thachesd alpgs{ﬂt@tﬁ cat%tsr u\rdr%&vﬁy%uIsetfohﬂtreackﬁtghreﬁuﬁ@teaseetafn to
Voi ce services is pOSSI e, S vol ce settin i ndi cati ng t he

above- ref dreYdd meeutvcﬁat:@w@nlnwlockﬂ@\%ﬂféeu@qllﬂw the VRgopd atiesnptéo ©ad y | " CS
Voi ce Pr efb?ctaa%gt sybMR lﬁ/fafnq ionOE A PR AN £411 at lré\gﬁlav%&@alﬂo%fbetﬂ @ ofwps Voi ce
Secondary” tions. e UE voice settingis a setting that I ndicates
t he donmai mncthatqysléﬂted@IWlIn@caéembta@@ﬁ brdﬁétﬂsesyitemumﬁ@amtmsnctlmeg thpt BAPi ng and
nam ng co I exanpl e
ool oot aPon aiporbl lhdh e e FEEELLR0 1P IR op i A AR LSl Rhe

exanpl e, anicAICFACH adCUERT nessage in accordance with 3GPP TS 24. 301 may be
i npl emented as shown in Table 2 and/or in lu node in accordance with 3GPP
TS 24.1008 showﬁoﬁrﬂn Pralfjtre: GhanFhackad ‘l\)B)ii:en@érmiaf or “Pay Cortriseafter i Ulie net wor k

UE f the IMS. Table 2 :
:[A'(I)'TzCH At déi q’t%ggfﬁsg%%t‘g{n e X%X'ci'i‘l Zcezsééﬁngagp the24 008 25 ©
d bed h h | .
Goocri bed hor oo it 83Tkl ¢ 54%%9181‘? B0t in WRARI R RS Mg

The exanpll® iothdeinisoige bignatisnsfiok kdeswvable fdvithd SE ab]ea@ Schiag Mﬁl& dagkecAF drayer s and
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per speict | UBagf Seititg td M Day eily” scheatthdEUE aye E-UTERANeveeffebiceskriicesase nm upper

or dceaur e TR FEYLRANG IRG o ion o (e o0 WA G AEOr eSS bl e i

t he ATTACHAGCHRIrBRISABEUER @shgbcﬂeﬁﬂﬁgQ@be F e Mod e QY eDatPBeSEisSadam in
supported” the successful conp Ietlon of the attach procedure mAII be
i ndi cat ed ofBT ISP PRI ViCHiB PG at? Brevek il gneens thatanofies Raf iinislegredsh p

regi strat ipfichior fr8leh R dvbtl thd MRHInGy S RRY Y EMact SctEAIB teHud By KR ARNE
i npl ement ations, the successful conpletiaon OF the attach procedures is

i ndi cat®d ftreettt%@V%B@ﬁettla&wkétjb‘f@eqCtnérl “Bea§e%lpc@t adalet §t38§- bei ng set
to, for exanple one of "PS Voice Only" or "IMs Voice Preferred, CS Voice
Secondary”. In Extigilngr exanpl e i npl enentation, a TRACKING AREA UPDATE
nmessage i n accordance with 3GPP TS 24.301 may be i enmented as shown in

Tabl e 4. Fi gur Moxe speqifepetiy) iithe AHEN USRS E AR %#EOV@% ecd FigresnkheatB bns i n,
for exanplg.to lyattr@@em’u BRd SHG&S PRI ncE O &l A Obqilifthchk 36 NG ar ea
updat e procedure, the Vol NS indicator if received in t he TRACKI NG AREA
UPDATE ACEPRTatinns segingdh d10 Ul éhg B neae settingomashee mpdiBed th 3Pate Only tReVFI NG
%@A}Eogg%ﬁ’ iSQ%Gd TRYefHE nRhe DY 5&198 dﬂtt awlctin/kt kR d&tg%er%est@eﬁi ovi de

the UE w |ty managenent rel ated response to a ROUTI NG
AREA UPDATEMEQJESWe‘fqr,ow dkrarabJE that e LROURAISMCNREANUIRDAVHE IAGCERT tidage, i f

recei ved i L Q . I 3GPP TS

24. 008, n%e ﬁ%ﬁ‘ébﬂ%&ad%of%w%e‘& tréa?‘gﬁfagig‘gﬁﬁm\%snﬁfx%ﬁ le.ZREOR Bage” ™ Lom NG
AREA UPDA'BEmAg:@E?’ISe BI@EedﬂS tB4uR0& a later firoe. e xanthpr exaniple, mydmmattw metivgr kK may
i ncl ude the cato AREA sage (or any
other  meseigor R g REabE ben B SN G o A RS ke TRARRE | v
anotheﬂ)e%@mpK&nukhendbmﬁdnednymuhmﬂ@mameﬁﬂmmdamhngepmeCHﬁmmgeSanmpmt|ated

Rea orthEe R st a e b RiE e L s Bputlioh St Bl hetiber me on

mode | andhd WE UladelSettind ®ackwb @it dridthalllnegthei iv €¥oidd Cemee tat Dan deheert he upper
| ayers that the SIP registration to the IP Miltinedia subsystemhas fail ed
and subject to the UE s usage setting 48i-ng set to, for exanple, "Voice
Centric". In some inplenentations, after conpletion of an attach procedure
or a registration update procedure in accordance with, for exanple, 3GPP TS
24.008, access to an IMCN may be initiated. For exanple, access may be
initiated in accordance with 3GPP TS 24. 229 section 6.2 B.2.2.1. For
exanple, the access to the IMCN may be initiated when the UE i s not
aIready reglstered to the IM CN subsystentand t he UE s usage settlng IS not
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of a NAS indication to select GERAN or UTRAN, the UE may perform cell

sel ection on GERAN and UTRAN RATs and di sable cell selection and

resel ect iwo 200/E11TRAN cells. Simlarly, if NAS provi de®Caruszadioszs? on to
AS to select GERAN or UTRAN while the UEis in RRC IDLE, the UE shall
performcell selection on GERAN and UTRAN RATs and enabl e cell selection
and reselection to E-UTRA cells. In sone further inplenentations, when
perform ng cel| selection when | eavin NECTED state, on_ transition

f rom RRC CONNECTEP! 1561498 et e gl %tsalgg%tltg BehapERhs i v OR Ut el ect
GERAN or I JTRANcldchs tHE Rk edr s thObdRa el des&r@ie@ G ih0 MnPIBmEHRAN aitle WIRAN RATSs

and disable cell selection and reselection to E-UTRA cells. 1f NAS provides
to the AS RARGHN &k ithvave errdra UlkEroeq SSHingrrmndifigihback (q e oiggingl yalup,

RRCIDLE, ttﬁbetjlyﬁloﬁnﬁtw toQ@ﬁﬁe@f tﬂhl%eelpbr@ﬁat@ R‘A'[Oaﬁ‘ld @ﬂerﬁ%&;@ﬂqro% RANEALS.and

di sable cell selection and reselection to E- S provides an

i ndi catd onnths axglabdity ef BEY andpiANE droiqgiRiine wihthe B Wéthsie pyranhbaRREOICONNECTED,
the UE na)ﬁeﬂr?erdff?lr it Uﬁeth%lePme’tﬁg \@8&1& R6t a‘dQ&Bt t!o &81%8%5@? ERowith a
rel ease cause o . reset MAC, stop all tiners that are running
except T32€glst¢rébre1a/ls?ewa€tnlIMSalélamlkablsour ces, including release of the RLC
entity, the MAC configuration and the associ ated PDCP entity for all

est abl i shed RBb: certpidisep@os; theuFeU@aséet@'flg ts meodRRG by diramesett gran appicapqyeer | ayer s

by T coept 1o A R B R opla S iy e TR I P P 0"

per f orlfi ngo diw fos tle et iPSmeIivme aucappld:anm rywntig in e el At adebietgnd, e P oc ess
defined f case of . l.ea f.Qr eC| |ed in
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Fi gure A 4—rélsuhjth6UEQﬁ?§b]ib8 thd WE MoicaSdttinkd pesforrat metomnousﬁ tb@mecesioenar | os The
first use case i the UE s voice.setti vVoi ¢

br e er  oa SeeabeR A ERlemaaPy Saite At St bt TSl el N <

voi ce set twithgMSsang&tledt@he dppopat @ATONl y". These figures indicate the
required UE actions for 5 different conbinations of the network's Vol M5

i ndi cator and tWieh rbleredcd s Fggurs BIA, iimgh inffddnRinkatiog ahiapsiicaticn (E'rg:mbe | A, the

behavi or for.the UE s voi e ett V.Oi C rr ice
Secondar y “DHIEES HpnpE Sie RSN risp s ShensSeiaf T Havlaek S ce
setting i shesepplidadioh(MEhMahdueridaries BF Rehe JeBing AérinasR COMtaMmMtively) tel ock 1A- 2,

the UE initiates an EPS attach procedure (non canbined). In_block 1A-3, the
UE checks 2PR}CEHES) nRgs! b1 B @bs oppateeePmen i 2:andsnd F"’r“é?ﬁ b EE dsegoreiingwhi ch

is recei V%jb@l%stﬁt%ﬂtto @t ofifigalveRRONER UPVibeS&ERS @t1MS W oRt Pegehtiecs Moldvs
voice is supported, then in block 1A-4, the UE uses |IMS voice. Wile

attached Berondasy’s fhistEimvill prbayges mn{ic FapIEBEHRtoNT ARV ifoTgn AFfewhasp &4 BoigeT AU)
ei ther perg.@gi ?sa‘IM% \@chevt*}@tarr&d) ddE/JI&Vs%éonHera IﬁthEW€&Ee Jhaeki redpga (TA).
When performng th UE may receive a new Vol M5 indicator in which
case the ORigsroobe stb¢ H@ WlBtbehavs ag mﬂrae mrpéentﬂntaélknsmoee fah BEevhoheUYo{avs

di cat bl ock 1A-5, th
I ndi cator g, angtteqmcbs V%&%}{O"@% da? %‘118 %rdtafﬁtPcﬁ pensin bl oc e

UE perforns tRe conbine so referred to as the

conbi ned TAU) T n in block
1A-6, the UE s?gglsr%ﬁeg%&% 1:lligfl\f grll%%lu%le%l pgg{:en{angﬁ e %glalﬁ@%g%a\%ofbgg servi ces.
Upon  siiccesginated zanpéaditin bleclod 18- ﬂueOmrramktthgthamemlmpdan@e@vw@e;@Urt@ Ul Vol VB

e D L L e L A

i n bl ock Dbick ] 1BReTMEUE ItteaolbshatvbﬂeasuEtts 1mplag1entswqfrﬁggut@rlA &&pemcbng:@mhel c" or

"Data cen S t.he setti dat tri in ck 1A-8,
the UE st té{/]isg?lﬁe ?‘ﬁ%m% 8rrhrlse Y OTER TR gz}iﬁ)o“g&ﬁ{@n%‘teﬁ%“mﬁ ock Jfltﬁt‘r%e
setting i andtceeonti@ting iwith oh&lefthe preliloodk déséribed, mdtlivgls UHBs4| ect s anot her RAT
in which it may obtain voice services. 5 A conbined registration procedure
such a® a ConbWitdeRtcheact Friuoe Bldy firearoimpén{satibibmelet UF akivexganAned wihdat e
refers to a single NAS re at i proceduet to tterrpt to
eg ster rOETBOPH bt aLiah e CBrGES: SR et IR Wt Suek aor vi ce
IS provi dewoRs CenttiPRANDaY: Caans i0brd&So bahble Eﬁ@iﬁrr{ﬂi&ﬁﬁésed &0rin eakpl@2. a UE
operating in CS/PS node 1 or CS/PS node 2, in the EMM REG STERED st at e,
shall initiate the conbined O tracki ng29r-ea updati ng procedure when, for
exanpl e, the UE receives an indication fromthe upper |layers that the SIP
registration to the IMs has failed and the UE s usage setting is "Voice
Centric." An exanple of a Conbined Attach Procedure or a Conbi ned Tracking
Area Update can be found in 3GPP TS 24. 301. Success of a conbi ned
regi stration procedure neans that the UE is registered for both PS and CS
servi ces. Fa| I ure of a conbl ned pr ocedure _nmeans that the UE IS regl ster ed
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regi stration) procedure can send at | east one of an ATTACH REQUEST (e.g., a
conbi ned ATTACH REQUEST) nessage or Tracking Area Update Request (e.g., a
conbi ned Woaeolo/rag7sAr ea Updat e Request) nessage. Subsequent/useoisastsng t he
nmessage, the UE can receive at |east one of an ATTACH ACCEPT (e.g., a

conbi ned ATTACH ACCEPT) nessage or Tracking Area Update Request (e.g., a
conbi ned Tracki ng Area Update Request) nessage . In one inplenentation, a

UE updating the S registration (e.g. conbin S regi stration

nf or mat i ae &y hTRANESE 25 ¢ wicgiatipp el El&%ﬁeﬁﬂ@ pcading p dieddi Vezeemn
usi ng t he shiging atEie sH oty RLMMPIALOGN Sl DEI VBRSNS iWBIRRA 1 ¢ BeandE@RN or
updating the tracking areai nformation usi n}gz t he Non-access stratum

¢ 1 when
pr ot ocol s cHtnBEithfme ofthg peevigyely WRieribed meshedsiCthly-fhe i nf or mati on when usi ng
t he Non-access_stratum protocols between the UE and the MSC. A UE updati ng
the NAS regi st MathiBiRrees g Figsnbihdyanap lsgiaipp-dbs W) TS AaMon can send
at | easi GRBcalbn MaldRARH NG BREANYRPALE: (@ s bocR MTRIM8LhIJRAGS. NGOAREA
UPDATE), a ROUTI NG AREA UPDATE (€.g., a conbined ROUTI NG AREA UPDATE).
Subsequenteceptiafer dingMbrke HE saageto "Metoe GEntisn oy daé Ventrig” ip ek todreblsf a
TRACKI NG AREAWHEPATGed G11% retfbyE Ao REhaIRAGK! NEAREA UBPATE L ABFERT)
response, a ROUTI NG AREA UPDATE (e.g., a conbined ROUTI NG AREA UPDATE)
( ACCEPT) bekayerrsan thafimplemsifateansyd figuraipldaddpaefingren A Er\egeastattang diis(e. g.
conbi ned I strati P [ - [P =Te ¥ - .services
and non- ERE oL HivEhet 0L R BlLe Rt Moidch 118 Sh PG Bhu RIS
r egi strGat iconofpthopedungy d¢stebedmnatiands (Hdudst a service fromthe network. The
UE then sends a service request (e.g., an extended service regquest) nessage
to the networ kWitigrfewremtolFeguré hl B irdar implenpetafior, am C8FBingtING WJieeicgll megi st er ed

roquest NSUFER ARPIRERaRY GER i PR R pp RN A RS SS e

i n responsle IMDRegistatipl for IMA Vaarthad niplbeaentcatifonsyd thhBR recees n@dfeaties an

ATTACH ACCEPT. . nessage Wit cau al.ue #18 i ndi cat..ve. of " donmai n not
oo bl oo N Sl b ST O st o o BB od TRl 1
3GPP TS 240 30dice FhigridJor Shath ICestiioPintdrdee to Hdeblddtoirétuditthd hiskddnnicag@all stibddcdk r eset
the tracking are dating attenpt counter, shall set  the EPS te status
o EU - PBATED B B et s BR dreo R SR NSRRTEEHIR LB The: UE
shal | set Wi epmlal EhisiBbles federtidg NMe MRBATER UdgtBetiifl ©BideR 1Mmpdeant of
operation may sel ect CGERAN or UTRAN radi o access technol ogy rather than

E- UTRAN f drenicpptinugngaritheqnief e paiviqughidgseribent mesham (L E-GE i n CS/ PS node 2 of
operation shall not attenpt conmbined attach or conbi ned tracking area

updat e procedup’ealb\‘ni‘? HPRIGIPEHIONPAO0KE Wﬁﬁ?srorgwnﬁ&mb%gc?md 18 YR DY he UI CC
cont ai Ay ngtokih tHé%hgl]ahISUE @Eﬁ%é%ttin@_vhﬁe whese isWkodfiddSRaRe §Plitdtidd of e ufdat a
Centric" or "Data ly" will provide a notification to the user or the
upper | ay@R&Te{RNINedS ¥iditai n i s not available.If the UE's usage setting is
changed from"Data Centric" or "Data Only" to "Voice Centric," an

i ndi cati on shafnoBer Mebilgilpaifet o the AS to sel ect GERAN or UTRAN radi o

access technol ogy rather than E-UTRAN for the sel ected PLMN or equival ent
PLMN. In sone RASITEEEAYAL FisHE [2nHonnds aplachdiagrpa ol 2 siebilqenneaieior o an AS
to sel ect yGERAMOQhat HEFANMBLhEUT ReitddEndiBods e RBEABldin t N& tbbe TRyerdigaabl e

cell selection and reSelection to E-UTRAN cells. Wien a NAS provides an

i ndi catd onthat hearpbAgdevicesiON drthoGERAR VSFY SOTHRANISHISEONRRANCRHIDOESS AR UE is in
RRCIDLE, the UE may enable cell selection and reselection to E-UTRAN cells.
I n anot her exafipirecessing devise 4/ MCEOPFREqITas 128 Hrihown trdematicaPy awroppled hatwadt wor k,
the net Y‘Draifce%\ﬂola}d F18LHY Qdf%plg‘ﬁ%. %e%‘ﬁé cé@&sﬂggoﬂtfblsg&b%rawgn bt H'igﬁlg'}g an
appropriate EMM cause value. On recel pt of the SERVI REJECT nessage, the
UE shal | d2ops wiches ovkBdliopertidn pitke mapiy dayice 40@ imtespanse toRguateonafibys ont he EMM

cause val 48 domai n not available). If the request was
rel ated tgl%(%?%{%alpf%ac ,at e UE shall send an indication to the MM subl ayer

and s | not At i ki ating
rocedare has Bhen lscETe i PESRCHB batn bR GERd LA T SR AT e
EMVt REG STHEREfcs NORMALSERY|uGEg cladmsh¢lbhduBing stagreursset Thalgeybeard Dt maCent ri c"  or
"Data Only," the UE will provide a notification to the user or the upper

| ayers that CS domain is not avail abl e.30Referring nowto Figure IB, the
behavi or for UE voice setting of "IMS PS Voice only" begins at block IB-I
whi ch sinmply shows the UE set to IMS PS voice only. In block 1B-2, the UE
initiates an EPS attach procedure (non conbined). In block 1B-3, the UE
checks for the I M5 voi ce supported indication fromthe network. 1flMS voice
is supported, then in block IB- 4, the UE uses |IMs voice. Wile attached to
the systemto UE may performa Tracking Area Update either periodically or
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5 wth said information). A SIP Registration for voice services to an I M
Subsystem as per 3GPP TS 24.229 is a specific exanple. Wien perform ng an
| M5 Regi swoapioor118er voi ce services, the UE nust incl ud@Cpruspen/037339

i ndi cator(s) such that the I M5 Subsystem knows that it is requesting voice
services. If a proper indicator is not included or granted, then a UE
canpi ng on an II\/B capabl e E-UTRAN cell will O still not recei ve | M5 voice
services or voj ce npbile term nated sessi on requests sone

i npl ement 14 ‘lﬁ’ﬁé mqdg SHFAIOR ke OB L ER AT AR Ot SHEW Efa)re%avetf%ln%bﬁwsertﬁ’&teaw and
initiates awtelmm@tratl on, the UE will behave as foll ows: If UE s voice
setting = "IM5S PS voice only" OR If UE s voice setting = "I M voi ce
preferred, CS WDidaRios @S MBAREWProfestNE2E eheVpdriVidS LRGhLAL QEviedThOGA! @Swn | M5
Voi ce over PS session supported”; THEN IMS registration will be triggered
wi th propéshematisalys dhgssyn %‘aL?e%nrfwgl%%éu%%ﬁ@mdéosw%ﬁngeFor exanpl e,

upon  suf CessfrdhicRIP bidk{@i 762; %k@%’ﬁdﬂﬁfﬁ lﬂrai%@ﬁfél&'is%layw% lag Vet & | ndi cat or
in an ATTACH ACCEPT nessage i ndica " Voi ce over PS session supported”

and subj eeltput/@utplﬁéleueesgnc\}wl%a wh ot LS 7o a@@}@é awdhiay I/Qglepices 106ne wfiak he
attach progRayE & s alkler 'h@ ah&‘Qhﬁ@}B&%né o114 Qéi‘welli)@s%erhé}%%écés(?ﬁclﬁdﬂgtd fidshon of

SIP registration MS. As I ndi cated above, 1 n sone inplenmentations,
the | M5 rél@ngyam@da@nmneo@@IWmOm@w\é) ’S|8Pandegrlgm8rca1nqrdnwce@uémle@s of

SI P nessa P Request
s a o p e e ol AR fu e PhlicRERABRES ARG BBl B o e are
P- CSCH,0 SnB{F-deviccTBEF ThA\8obiBGEVRS,70HSS) sdind 1W16R®giasorrsazttwonwcfaaﬂ1@e

B o e R, S Bt sl BOHSRl: A O RS FTFu BT R20H 1
docunent eddditiord ml-‘mdfﬁie 218v1(>1e2‘3)0am cor3¢FRIp Ichn2dio2 s tHel ogpxarbdufztb cS)Il’mMBn(ated etail ed
fl owchart é@?h exa Ian n&gﬁ tlotn for the case where the UE' s voice
setting i SEEHNY GOMPNES SYUFBLVIHIEr RFEY, s v0| ce secondary The figure
differs O frorTb ure 1A nftthe |nc g a] 2@\ 1 WhICh i nvol ves
attenpting | M5 P%‘% 1 VEFToR WrFﬁX%PSg Y GHH‘F%)BEOS?Séorf P IVBPYE ser vi ces. In

t he case ﬁrhplbmbﬂitalddEswﬁeeSnhbﬁsmentcsearatsudhla@@ﬁeﬂaéhéleﬁlnql/ tleebut pey bo ktareda TAU

t hen t he UE in check the Vol M5 indicator at biock A—3 and i f Vol M5
o Suppor Cha RS S TGRS Tl et e Qb iy ROV AT RS R st 1 at + on
W th propelenichdilg ad@ish, k@keny QifieRreS Sevifie @vitd applicdtidnd) Of pads FIRARY, thdyhe

regi stered for voice services, 5 Figure 2B shows a detailed flowhart of an

exanpl e i PPRATERY lopslesintogrvofatile Sé%{eéu%aé the RAM U o wpfemepgtions. it to

"I M5 PS vt a@redfakameters RBrekdndiiv € o thidel @Mmsssfif &@s@hﬂ%BﬁstélﬁtlbrnarE B@rdanetnesi on of
bl ock 2B- 1 which involves attenpting I M registration with proper

i ndi cat®r $or-yplaglgimemosperip @ gglatilegtorqy Cqnagunigaiign sighads (gpeiyRsldy t Weol?/lkﬁ ce at

bl ock 1B- 4. 30d7d0NR1) D&HeQUNRL B ARAYhAR the UE will again check the Vol M5
i ndi cator at block"1B-3 and 1f VolMs is supported O then at block 2B- 1 the

UE wi Il only afl’ﬁ@%oﬂr&@ss@?@@h{ Aiten thtstd’bef&'ﬁﬁ@%&te’txﬂﬁh&ﬁ%@%ﬁaﬁl&r voi ce
services if it is not already |IM registered for voice services. Second
Probl em kxMSufRahefspitgaie gpplicaonyen de mebyle dayite 00s dcyadptgymaist eehohpafivarhe
behavi or q fcﬁﬁcgl%%%g@p&l\fﬁl Msichie{n@é e?eﬂﬁ)ﬁs tchhFa!ngfrofﬁ cclnﬁlngﬂgat oﬁs ﬁBdJlQat there
IS no guar tee registration for voi'ce will succee More specifically,
5 therd i §30d algdjadfam@mnmh@monmmw&ﬂ@gmy beum@ﬂedf@rthwmpbl@ deivick 76uicceed,

j ust beca r i

B A i e L B L e G

m ght fai[7306 nheahubeimﬂaﬁeﬂrRhngbderced()(eéurmgtmamhfaonu/ra tThe@tMuse of
limtati Oralls } Qtltnhie nS S(%rrnl g[ Otgtl a a§l ? T an1 1ng an cgmana 1nn‘pcia% 1’9 a rheg‘son IS
that the PREFEG SITSICIRPREFHE %11681% &7 O[5 %e deray i

recei vi ng enesl ag@slar dvients nendehvfﬁﬂ@ dppgihsienat andnaskatetns., TEEHE[M h@huﬁod@seﬂso

not hi and remai ns EPS atta ﬂ%% but not I NMS.registered for 1v0| ce services,
t hen | M3 QP: 1B 8 efighLapa Sf’@“&%"\“&ﬁ%ﬁ?&’@ P BBV VYRS ASREEC - can
be real i zgdo. iTkérSe BaEndhtdtivaR, tHRNatBYme Klagigel by tHReP TS dpplie@bs ticatdniltssly
succeeded however the indicatorin the request for_voice services was not

al | oned (tH&F™atF Syqqhenf%e@@%péateﬂ Mty Beless 9FpEi E9 Wllsthh 88V 15eebEined i n t he
SIP 200 OK response to the SIP Register Request). In this case, the UE may
be registered in IMS for the use of somd -services but may not be allowed to
use this registration for transmtting voice nedia. Exanple 1 In sone

i npl enentations, the UE is configured to address this problem by

recogni zing a situation where IMS registration for voice has failed, the
UE' s voice setting is set to "I M Voice Preferred, CS Voice Secondary".
Upon recogni zing this situation, the UE is configured to i mredi ately
atterrpt a conbl ned regl stratl on procedure. Thi S W II then al | ow the UE to
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RAT" in the figures) and does not sel ect another RAT. The best PS services
can be provided in E-UTRAN. PS Services can al so be provided i n GERAN UTRAN
but they woeopvavisded in a | ess optim zed manner in the®eTRAT®L0/0T1389 UE does
not performa conbined registration attenpt, but instead the UE is
configured to retry the I M5 registration procedure for voice services. It
is noted that he UE may have successfully registered with I M5 for other
services but may haye been depi ed access tq voice services scri bed
above, andoTFPoing s Stofe UESYERFH adthea Stlowepvfe@%eteeaﬁsawsﬂpt@e@aat e for
Voi Ce ser \b@Rse nlobulsQ Miistraid SRt 36fveRS molidle 33008 nfyYeMgtaBled iring. | n ot her

i npl enent ati ons there are multi ple retries whi ch may, for exanple, be

peri odi caMaugsEtut ed. An exanple of this behavior is depicted in Figures
4A and 4B. Referring first to Figure 4A, Figure 4A is the same as Figure 2A
with the exceptropudraiqifagectigns fletueﬁleégta apﬁémeecoeewre?aﬁlens-hre pgHoTHRsHe
retriess atnrgibnahd @erh%a'ﬁ%ﬂ's E‘fs@éiﬂ% Baspdsably @toudl tﬁ@%o@t&alﬁge' s execut ed
followi ng block 1A-7 if the UE s usage setting is "data onl (indicated at
52); bloc t@ommuglcatsonemwwmmﬂh@\ﬁpmgﬂumca}w suiyytem{7 79 fsludgs asreeewjéS%et ting
is "voi Cetl%ﬁs@ﬁlftérc752 Qhd o&aér%o?@ﬂﬁéﬂngs 11(dsﬂ?gé(ﬁﬁtaergce§16 aﬁ{e}ma ‘Bgfaﬁfl "a'tﬂaﬂanPW to
Figure 4B, Figure 4B is the sanme as Figure 2B wth e exception of three
di f f er enc @stenaE6 UM pidrtfonr the comaueation pebsy wem i/ ébals meled@fatpe@cetsm

regi strati 5if the
UE' s usageﬁ) dgg{éﬁ% ﬁlflgélis(%gléa 5%1%{&%55? D§P§ (?BC%% 1@%@@?&2@ %84; qlhs% execut ed
fol | oviitng spdctfuide&lsn Bnd 1inpﬂdnr®ntdﬁb1$0ﬁthagﬂnmmt1¢atlng subsystano i/ ¢kis dependént ip@r " dat a
centric" |nd|cated at tations |f t he

combi ned g ARGt ue?‘égr é%‘é“ﬁ‘{gﬁ 4 o m‘%ﬂe Qe“c‘ir%oi%t?“@g& SPYESE¥d the UE s
usage set tekargple,shé' doatnauniaatiyn subt}h&nUEOnlfthefm(&Ble tdbecart®rmdyicalesipedus er

interface or so vV rV| re.u .l abl.e.. For
exann! o € operp@ R BMShS B! Lefifr I BENe: Rido SR it PP RGO aeb

pr gs ent ed ch@miuhi@atiimeictwofiyani rmb dadigied tc?%ﬁem\sem a{ydifaphaste df vca¢ediho, ]
Vi brati ng, are ust sone exa co . use 0] to e.user that
Vi ba ke o BiEnEn gtk SERa Satasret MEbBNRE SertiCa Y ES) HBUGR N tte LE i<
in a covenagepldnRass &meuweD@sfls@lhmltipeh@we@r(cw&ﬁpbr@@red in Figure 5A
which is the sane as Figure h the follow ng differences: te{%on | VB

regi st r at COMUEHGteNs S&tVleﬁdP%] ﬁé%ah%wtﬁm tONEIOPé@PeWafHF%twna{(E% the UE
per f orms DS el @fjdaTﬁﬂdf%lcQ haekrid Asomh scphrh@lan®{RKatdPmly alsd bé MfliAEwWKhUSage

setting is "data onl (as indicated at 72), the UE notifies the user that
voi ce ser \ﬂiecl‘é%bﬂﬁrdéVlﬁ‘%ﬂOOa\TélP pabFdargevispoardeansiderating heprearemukiimods mebilehe
currentg R’%‘gwcé%l Qﬁlkas }&thqu{léh?d@laM\x%?&n%l}%r Zoﬂv&aré e nHﬁerﬁeﬂfﬁgQ?leaQSﬂ\% ng is
"voice centric” data'centric" (as indicated at . Anot her exanpl e of
t hi s behawAdls. ul\éorelm@plé”lpelb' ire [RirgAwias cSBIPkh itheke Weuld hea s?amtlaecomrglun@tlm Wwith

the follo ion failure at 71fo||ovv|ng an
| M5 regl stéquﬂa%??t%%%zﬁog%@m’ﬁw&% ]ﬁl%é{lt%?ctﬁE s Usage Setting for "Voice

Centric" I t UE' s
usage setti ngDi@ﬂglfay gggtlcggs ava SB%J&%Q? ﬁft}gp%‘%p&gﬁﬁm%ﬁ%éttl |€C§ t he user
t hat voi cexseplyiicts Mcvbeteﬁc‘)tané\ﬂatalfalﬂ% namvotitsomkb1EBieVmeseandregh®rdd|§nshfays in
the o e | .o k f E efting is
"voi C(Lag é(’:e% twor us“% 1%11@%%81258{@?'&%8%’?%? Ol?ﬁ P%%t(gg\hftq Stog% Hviﬁiegaﬁ%?ﬁ% %Otl fied
t hat voi cé}PfRSrncmC&ks ho‘eeweqtnemoak dcabds dy typlhdlywsmmanﬁwiﬁtmbﬁnber ahamgéat he

UE' s usage sett 0 IhGE Centric". or "Dat. ntric' t he . UE has

al roady. antanpedPRSHEHET RERPERPE P bn P AR RS el bt Fai 1 e
t hen the céramgeoas a Shigcliier Sded8Boddd (SIMycdrd) in Mk op@ttfoh @ 'GRRS nebadrh.
Centric" will cause the UE to selects to another RAT (such as GERAN UTRAN)
whi ch coul d pr Whed @etwoikcegisttatios ofectivapingnaptatd lens bednhompletedf the atobin t o t he
user t vai ce services are.not avail able a so i ncl udes i ng
the. ustr e By HieR TiRESE g e Tl DB SRR b aal b

obt ai n VOIS@aseéeéiveefré}ﬁ tex@mhai@tiol fitsofkeha vy ee rt@ivdapicaietdiare ol e 6A
Figure 6A is the sarre 5Awith the follow ng differences: after

bl ock 5A- the regerver g, i pa%%s?%r Sig&altaglpélﬁwwn(t%?%ﬁde&matnvelzﬂjona then the UE
stays in the current RAT at block 1A-8; after block 5A- 1, if the user
changes the UE' s usage setting to "voiXe centric" or "data centric”
(indicated at 84), then the UE sel ects another RAT at block 1A-9. In sone

i npl enentations, when the UE' s usage setting is changed from "data
centric" to "voice centric," the UE provides an indication to the ASto

sel ect GERAN or UTRAN radi o access technol ogy rather than E-UTRAN for the
sel ected PLMN or equival ent PLMN. For exanple, such a process may be

corrpl et ed after the UE recel ves EMVI cause vaI ue #18 Anot her exarrpl e of

N 1 o ~ o ~ o " o o o o e~



woul d allow the UE to remain in EPS until voice services are required, and
in that case to obtain voice services by neans of CSFB. In the case where
the UE s woizew/met8ri ng is "I M5 PS Voice Only", the user Poayusehangs3t he UE' s
usage setting to "Voice Centric" or "Data Centric" which would pronpt the
UE to reselect to another RAT that nmay support voice services. An exanpl e of
this behavior is depicted in Figure 7A. Figure 7A di ffers fromFigure 2A in
that: follow.ng istration failure (, 112 E notifies the user
that Voi cé?%%?ng]&a@geléF Clio8t et%v%{iﬁ|%|aé€0.pﬁ0%4eoae& bj 1o dl&ua SoPErtHe Aalog o

i ndi cat es digai vk bf the re@&ived il ARMG iheCOSK 1580 peldibt@méeomplchod

continues at Block 1A-5; if the user indicates "Data only then I M5

regi st rat COMMUBIcHinn fppgtippse gich a3 domeduiption and 4%@%&%&%1&5{1}%%581%{@185@ ock
1A-8; bl ogk trlﬁngttédocb Itlfé%tvtﬂrl?‘?&) A prockRed ('3% mﬁla{ed%ﬁ@én&ﬁ&l) bR DEPaGR
setting is "Voice Centric" Ba Centric". Another exanple of this
behavi or ia8d @réplie@m&yldeﬁl tqtih@ﬁnaem@r 7|5? GudigitrBognglpeeanversiom IMagencs UpB i n
that: foll I g , user
that Voi o6 S gt AR BRI Al bR e e colg RSN E 10 07

i ndi cat es nttyorlseviedret tranghit eptetr@afa. Centric" (124), then the nmet hod
continues at Block 1B-5; if the user indicates "Data only", and IM

regi stration i 5 additioneéq prioeassipd x@ymurni¢psinn sigealiyglicHdP C@rovidesdorgontwlotk 1B- 6;
bl ock 1B- - g i s
“Voi ce 0 Crer ST PRy AP0 Fo A3l 2b SRk PR AR S LD |

2D, i nlGonmethe mqstlenfmeﬁ‘()and dnstansmeemﬁémay&epdmelgdomt@élt:d tthheglomamcatl on

(original or so r’rR of atte a| | ed, and the user coul d
alternati \gellnfo?tgggﬁpo lfﬂpleme?te ‘%?%gu s?ratl on for Voice", whi ch coul d

pr onpt the UE n
"\oi ce Cent ri Cin aba/ataéorﬁ?muql%aﬁox?mld éag?eé;%ﬁf%& %1 ol S%Eh 19 atF)@eﬁsagg 1{ EH) gn until
successf uldownloadtid procsee by aherconmnineancm‘ subsyisem ’Wadndbeenpuatd teapt ed and

failed. Alternati veI t user .coul d ndi.cate " ase the
U woui d PUE9BORRTUES.o MBS G iy R e e e migh D PiaS o wi 1)
not read t @ofain oubybt foaly dtplat 120Nor(al tehatiVesy tblslbrﬁﬂsﬁeﬂafuxﬂﬂtydﬁ) geliats 08G) AAN

exanpl e of t.his behavior is depicted i ure 1C. Fl T%gc dlff rs from
Fi gure 7AYEYCS FSE MY HPq SRR %twgf%‘?ﬁ Hn?ea%asm q sybO%rﬂ

notifies h@otdaic ditakuxy@ing BOWIVE 76 sihes mwuc@aald@bﬁeesmchbhﬂﬁhlbm- 1 and
if the user indicates "RETRY" at 110, then the nmethod continues at bl ock
oA 1. Andtheelorsemasther e pliprutderiss,i T cpwperss el demy may gy Petrapmitsdgur e 7D

di ffers fromid @nuniatibMndthatc710 9lal RV Rl M6 £ AibSsket @ failure (122),
the UE notifies the user that Voice Services are not available in bl ock 7B-

1, if dde userd HeiceadommunREISRYMo@ ovetdll opeh@ibn bivge MBRLRAd sbemhdiaNy it bl ock
2A- 1. Exa le 3A In sone inplenmentations, the UE is configured to

r ecogni ze QU8 dpta SPMBHNIGHIONANGIRESXPRY Thet FeaqiY hiighals arequiRidto smmerkendl Imds usage
setting igig nM@T&@ra%ﬂgsﬁdncare geﬁgﬁte‘d’b_éy a%m&% hdr@ui £dATQnatHRIBicE SEAAN FHNY thi's
S|tuat|on and regardl ess of whetheif the UE' s voice setting is "I M PS voice
only" or 'SHNBstRsBs, cechps afveice é@ssawewﬂ@e sibspenaanay alsotbeiigglementadondet o

select/re . o] - RAT, (1 T ces can
e ronl | ganoneteh BISIIRLITNS iR el M. il aih CBick i BB 5 |
i s depiTt ewhderforixgupls, ®Alispkiyde ide8ity df f faling phrty theFdugatios of Aveise ¢adll blows

fol |l owi ng t re at 130, the UE checks the UE s usage
setting forhlgF\/&&gdaﬁégel%a%@th%{l&fData Centric" at block 8A- 1; If the

setting is ' t hod
conti nues at bfr i?%[%,&&g% CP]?JMHQ%SOZ‘F %:E&J g“en% ol E%é%%?%?ﬁ%a‘%géget%gﬁi tggt ed at
138, then mdbde d@hd'eo?((i)o camdlbtlhmm&matebj/mﬁs drAle@icani whick etedaiot mewirilphot her RAT:

Bl ock 1A- 8. f ows_bl.oc r the case t he e set is "Data
A s R e S S AL S Ve
the UBG usegel deict amrgassc&ma’céekmmeltmdtcbﬂnponeﬂfs orBalactéen®rdoaimupicadorcat ed at
136). A sec detai | ed exanpl e. of hISbh r is depicted in Figure 8B.
Fiour o 65 BIAFAr Bop Koo BIRB s e U IBRET MBI SlRD T Vi ot at | on
failure at 140, the UE checks the UE' s usage setting for "Voice Centric" or
"Data Centric" at block 8B- 1; If the setting is "Data Only" as i ndicated
at 142, the nethod continues at block -B--6; If the setting is "Voice
Centric" or "Data Centric" as indicated at 144, then the method conti nues
at block 1B-7 with selection of another RAT; Block 1B-6 foll ows block 1B-5
for the case where the UE's usage setting is "Data Only" (indicated at
146); Block 1B-7 foll ows bl ock 1B-5 for the case where the UE s usage
setting is "Voice Centric" or "Data Centric" (indicated at 148). Exanple 3B
In sone |rrpl errentatlons the UE |s conflgured to as a foIIow on to RAT
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A second exanple of this behavior is depicted in Figure 9B which is the
sane as Figure 8B with the addition of blocks 9B- 1, 9B-2 and 9B-3.

Fol | owi ngwbl20oki41B77, the UE retries |IMS registration f@CTIS2@e/087339 t

| earns that the target system can support I M voice at block 9B- 1. If
there is success, then the UE obtains voice services via PS in the target
systemat block 9B-2. If there is failure, then the UE obtains voice
services via CSin the t, rqet syst em at plock 9B-3. Third Pr.obl er QE May
Be Const rai ned \'HCIHS mﬁ%@ﬁ% Bt Pk ariReRs PRPFECT P BR M A RS IPlRn benali or
speci fi ed thdubblOdichmeb At @nertBrd 16 bk DaderdfiR thife Wilkih e GOPBoCRNSIpeAled in an
i nappropriate RAT. Mire specifipallﬁ, i.f the UE's usage setting inFigures
| A and | BClagmg gie ipypntipiainay bspipgticed othemiise thanps peegHicelly daseitbedieisdy getti ng

voi ce services at all. If "Data Centric" in Figures A and IBis taken to
mean that the UE only wants data services (even if that precludes ANY voice
service), i.e. "Data Only", then this is not a problem In the case where

"data centric" in Figures A and IBis taken to nmean "Data 5 Centric" as
defined above in this docunent, then this behavior is problematic.
Furthernore, if the UE stays in the current RAT and does not have access to
voi ce services because the network Vol Ms indication (in the registered
tracking area, since this indication is per tracking area) did not indicate
support, but due to nmobility the UE enters a routing area of GERAN UTRAN
radi o coverage or tracking area of E-UTRAN coverage where O the network

Vol M5 i ndicator does indicate that M5 PS Voice is supported, then the UE
needs to subsequently re-attenpt the IMS registration for voice. |In another
situation, if the UE s voice setting is "IM5S PS Voice Only" or "IM Voice
Preferred, CS Voice Secondary", and the UE s usage setting is set to "Voice
Centric" or "Data Centric", the UE may end up canping in GERAN UTRAN and
use CS voice services for voice 5 even if voice services over IM5Sin LTE or
GERAN UTRAN may be becone avail able due to the nobility of the UE. As the
UE noves, it may nove into the coverage area of a new EUTRAN tracking area
or a new GERAN UTRAN routing area whi ch does support IMS Voice, in which
case there is a possibility that the UE could get | M voice services over
GERAN/ UTRAN or over LTE, and for a "data centric" UE better PS service over
LTE, if it O were not constrained in GERAN UTRAN. Exanple 1 In sone

i npl enmentations, the UE is configured to recognize a situation in which the
UE' s usage setting is set to "Data Only", the UE' s voice setting is "I M5 PS
Voice Only" or "I M5 Voice Preferred, CS Voice Secondary” and in which when
it tried to EPS attach, it 5 learned that "I M5 Voice over PS session not
supported”, such that the UE ends up canping in E-UTRAN with no access to
voi ce services. The support of I MS Voice over PS session is per Tracking
Area (TA). The UE is configured to then nonitor the TA of nei ghboring
E-UTRAN cells until a cell with a different TARA (or alternatively a cel
with a TA outside the UE TAI List) is detected. Upon detecting such an LTE
cell, the UE attenpts to canp on this cell, and 0 sends a Tracking Area
Update to the network as part of this process. In response to this, the UE
receives a Tracking Area Update response. The Tracki ng Area Update response
i ncludes the network Vol MS Indicator for this tracking area. If the
indicator is "I M5 Voice over PSsession supported”, then the UE retries the
| M5 registration with indicators requesting voice services. Follow on
behavi or may for exanple be in accordance with the inplenmentations

descri bed above which deal with IMS registration failure An exanple of this
behavior is depicted in Figure 10A. Wen the UE arrives at block 1A-8, the
scenari o descri bed above may occur. The nethod continues in block | OA-1
with the UE nonitoring the TA of nei ghboring E-UTRAN cells until a cel

with a different TA (or alternatively a cell with a TA outside the UE TAl
List) is detected. In block 10A-2, upon detecting such a cell, the UE
attenpts to canp on this cell, and sends a Tracking Area Update to the
network as part of this process. In response to this, the UE receives a
Tracki ng Area Update response. The Tracking Area Update response incl udes
the network Vol M5 I ndicator for this t+idcking area. If the indicator is

"I M5 Voi ce over PS session supported"” (block 10A- 3), then the UE retries
the M5 registration with indicators requesting voice services in block
10A-4. Fol | ow on behavior may for exanple be in accordance with the

i npl enent ati ons descri bed above which deal with I M5 registration failure.
For a UE voice setting of IM5 PS voice only, steps | OA-1, 10A-2, 10A-3 and
10A-4 woul d follow block 1B-6 of Figure 2B. Exanple 2 In sone
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determ nes that the RA of the current cell is different fromthe previous
RA. In block | OC 2, upon detecting such a cell, the UE sends a Routing Area
Updat e t owoheligt8or k as part of this process. |In respomrse/useowioss3ot he UE
receives a Routing Area Update response. The Routing Area Update response

i ncl udes the network Vol M5 Indicator for this routing area. If the
indicator is "I M Voice over PS session supported"” (block | OC3), then the
UE retries._the I M5 registration with indicators requesting voice services
in bl ock IVG&% claged Sw on behavior may for exanple be in accordance with
the inple ntatlon descri bed above, which deal with |IM registration
failure. Ror aAUpelRgiaa Wevth g‘r%fﬂd CRAST AP ¢RIChYiCesdR é‘bg“?slti‘i‘ Prekgtoc. 2,

| OC-3 and slygtgn@mudhgnfemohewnpﬂlﬁcé( 1B-6 of Figure 2B. In sone

i npl enentations, a conbined routing area update procedure may be initiated
by a GPRS M5 Oeeélaﬁlgraqlrstmowsxc@aelsaamar(mqlpﬁtoeomes&nsmeshgbth&e¢&1dl n
state GYWREGQ STERED and M\t I DLE, when the network operates in network
oper at i on Hd20dand when, in lu nmode, the UE receives an indication from

t he upper |ayers that th SIPr tratlon to the IP Multinedja subsystem
has fail ed andretsli’ﬂé‘S‘UE‘Qsat étg’é‘%g%‘f’% ndicatoygy e seeatt nflicator. eRengdie’ct " of the

possi bl e examRt Rund@ShdibateiQtcHRbRE) G B).1s that the UE obtains the Vol M5
i ndicator for the TA or RA by performng a NAS regi stration procedure such

as a Tracki ng Ahemetipdat@aifr1, Rabkinglefiiao HWE&?ATTﬁhﬁerrcﬁﬂbﬁieﬁ alshifing
pr ocedure reqw res signalling between the UE and the network. For exanple
a NAS regic¥? V%%\f?rﬁab@%@@emwﬂﬁwYﬁenéerreé@ﬁbrﬁel@ apqs ST EPRAND ek h

procedyy e.req@lediAGl NI AREA IMEPAT Fo TRESPRRE Sele@ioROUTI NG AREA UPDATE r esponse,
an ATTACH ACCEPT response, or a TRACKI NG AREA UPDATE ACCEPT response. In

sone i npl gment @hd ABGed biEaiREL WRThKr dotprioRk 'caigrn%dhet@m@aga@%&u {dnidoloe
indicator as part of the broadcast system information sent by every cell.

As an exarpifildecliiond EHVERAR cRiBrereigRtioabeed epathirddedieperdubsandpetodenssiinter ed
as a mnor, Nahl &fdoR 19tfrat1toﬁ?esi35ﬁge fiIEA @%itﬁﬁle%&ﬁml@ﬁ& ' n Figure 10B. Instead

of the UE atterrptlngto resefect to an RAN cel | regul ar intervals
and per f oym Tr @ﬁé%l@tﬂod)ﬁﬁqadﬂgdﬁfr@lelt&n%tﬁ agra d;é %@%é@'%ws@ﬂ CRLERIn dmdS shown
in Block |'0OB-1 of Figure , could attenpt to readS br oadcast

syst emi nfreﬁphenqndﬂEdfT%NEel&ﬂhamQpedtleaettonqb effbé érst mdtcenoven the segomsbt ai n t he
Vol M5 i ndi;gator. 1f the Vol M5 Indicator obtained broadcast system

i nformation | nél cates that | MS voice is supported, then the UE proceeds to
try I M5 regi st di i B-2 0
Fourt h-Pr ool em eamedblchit b RlcRy BRI AN A0k RRREHE R AT 2
UE' s Usageessetswengbcbthﬁlelfeennct;mmgedtlteeerDaueilc@@ry A fourth problemwith

t he behaviour specified in the above-referenced Figures A and IB is that
in sonme siftuat ifwlsletihod piscldmsli, wabicm aft tepstioheoflURe §rsUndigetoSeartthé segortdondyeator

chang Eor ‘Jéﬁ i s downl oading a |arge volune of data then
it ma;(qi) Pe\é?l?ea Indc?tﬁget % 5 Usage Setting to be "Data only" so that

the UE uses E- ﬁm&lﬁqﬁmaﬁa A RhGENSRLVERSS, A&k oaval | abl e on E-UTRAN

When t he downl oad arge vo 0 als conplete then it may be
desi rabl e for Hﬁ % Dat a
Centric" agai nh?ﬁv “or H?o §1ﬁ§§\§etéﬁ}t';‘ alﬁtﬂ?/%?dcseu\é?};ssgeg{/%% ﬁl,d lcgt\r%sh it is nmeans
t hat anot her d A parti cuI ar problemis that the user may set
the UE s UsageRﬁg e%@ﬂnﬁ% ﬁh data only" but then Oforget to revert the

setting back tgg b ﬁ%ﬁcr t r "Data Centric" at a later stage. Exanple
1 More specifica r\@ ﬁ) “Tthe UE 1g&usage setting in the above-referenced

Figures |4 or i fn@th&%félaﬁm Mﬁ@re%% bl fhore JIARAAIONUGGE. Pref erences or

based on the requirenents of e applications running in the UE, the UE

usage setting g%%emﬂ]ﬁgﬁgh&n%ﬁﬁm%a% n:t0 give 5 priority to data
se

services and t ref ore have t ect thé best RAT for data services
(i e EUTRAN) - pioweiRlovor fs desidlaRh 5@95@3&@&}{;3&096 UE Usage Setting can be
m)dlfled at alater tinme to the origina i.e. "Voice Centric" or
"Data Centric"),icfecRRcexanpl e, the UE Usage Sett| ng may be changed by the
user at a later tine. I'n another exanpl e, an application running in the UE
and requires the best PS service avail able even when the UE is "Voice
Centric" or O"Data Centric", and baseds5en this the application or the user
changes the UE Usage Setting to "Data Only". However, once the application
has term nated, the application or the UE change the UE Usage Setting back
to the original value, that is "Voice Centric" or "Data Centric".In such
scenari os, once the UE Usage Setting is changed to "Data Only" the UE will
end up selecting the RAT based on the behavi or described in the

i nmpl errent at| ons. above for a Data Onl y UE However once the UE Usage
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voi cemai | as an attachnment in block 11C 1. On reception of this email the
UE reverts to "Voice Centric" or "Data Centric" in order to be able to
return t hworhegedscal | in block 1l G 2. The UE t hen behavesTas2010/051389

i npl enentation of Figure 11 A depending on the UE Voice Setting. This

i nvol ves reverting to the original UE Usage Setting in block 11 C 3, and
then continuing wwth one of the previously described nethods ( 11CG4). Wth
reference to Figure 11D, in an inplenentation, the user receives an SV5

i ndi cation thaP?@ &8 mail is waiting or that a call has been missed in
bl ock 11D 1. reception of this SMs the UE reverts to "Voice Centric" or
"Data Centric" P %d¥Y:t 0 be able to establish a voice call to retrieve

t he voice nail]@gg/Q;.rgiqpn the mssed call. The UE then behaves as in the
i mpl enent at i onN3p TR VgY Y'A dependi ng on the UE Voice Setting. This

i nvol ves reverting.tq the origipal UE Usage Setting in block 11D-3, and

t hen continuinég&ﬁWﬁ%Bﬂhr%fhvgéﬂﬁ?éV? yi¥escri bed met hods (11D-4). Wth
reference to Fi JALE, | opl ement ati on, an incom ng |IMS voice cal
was recei ved bygghgmfﬁﬁﬁPﬁgyggﬁ&ﬁ%ﬁﬁ?ﬁﬂﬁﬁt the voice call could not be
delivered to t UE. because the | Regi storation fqr | M5 Yoi ce had not been
Successtul: andls HENOESTRE b 8o bine reuth bhcs fon el OF L8eRthy Sted tal)

i n bl ock Hikrd indidioheception of this notification the UE reverts to "Voice
Centric" or "Data Centric" in order to be able to return the m ssed voice
call at bliock TAEmthod bfcldiin 4 h@ercheh &daednast theicdubevdlupdreiemilat imicatén Fi gur e

1A depending@pn the UE Voice Setting. This involves reverting to the
origi nal UFP®U€age Setting in block 11E-3, and then continuing with one of

t he previously_described ods (., 11E-4). In all the i ment ati ons above
the Fodl orati SR B OBE et e Ba Tl SHCBSSY B B FuRg iIcskRyPhar L
Usage Setting &slue when ih is nodified by the application or the user and
retrieving t hetV4PHaN nRERAHAC Mobi | e Device Referring now to Figure 12,

R S R S S

t he nobi | ecgemtiGeredf¥sd Sessdpewn W th very specific details for exanple
pur poses only. A processing device (a mcroprocessor 728) is shown

schemati cabl y @he motpd ectlhstayedorei dayhoanheETIER ANdelarcsdlsgpbayndtBOE- The
m cropr.oc or 7 ontrols operation of the display 726, as well as
overaJ%5ogﬁﬁ%%NS%ﬁﬁf”?ﬂbﬁﬁgﬂFP@pH¥§ngﬂ?ﬂﬁfﬁin response to actuation of

keys on the keyboard 714 b e nobj | e devi ce 700 has.a housi ng
that may be el Qggﬁtb%FV¥%EPﬁ§6&Bﬁ t54 8“8&“@?W§Pt@F%@gigﬁﬁpgﬁgpes
(i ncl udi ngegdranshehdrein AesdonBinet NAS 1 i€Stion ThRdkeyboard 714 mayi ncl ude a
node sel ection key, or other hardware or software for sw tching between
text entry andcdueingpRany toafidaby.E-UMRAGclIir@Blet@ntsiBsclii @t @RROCESS@4ge 728,

ot her parts of the nobile device 700 are shown schematically. These

i ncl ude: A&°tHBHTHIARIESt i ons subsystem 770; a short-range conmuni cations
subsystem 702; the keyboard . 714 and ﬁhe di spl.ay 726, al ong mﬁ%r ot her

i nput /Ut put  daNAVeBs UEderamaing EPsuti! greeis goeoioqervices agpregiired 4 ¢aUsipsy 1/ 0
devi ces 7Q& UR SRR E-DIRAN QS reRl SRR BIeqienl b BOOUER Ut & ORNOBRInEHhZin aS
wel | as menory devices including a flash menory 716 and a Random Access
Menory ( RANPOIFE & anggygnty eGUIBEsACesh VO VP ECSubsyst ems 720. The nobil e
device 700 may have a battery 721 to _power the active elenents of the
nobi | e devi ce” 70one thed Frisylis lecFeUiTBé%@ resgleptipnsyhsapsiplosidMSdegidion
two-way ragliig;frequency (RF) communication device having voice and data
communi cation capabilities. In addition, the nobile device 700 in sone

i npl enent at | onﬁen?f:h‘g ARG cEaRABH bijott foo COMINGat o Wubilg MR8 toCaBMtEeT
systens via the [nternet. Qperating system software executed by the

m cr opr oc é5IdekN pedrepadectipn sk UTRgiNesrlltelsetianhe” stored in a persistent store,
such as the flash nmenory 716, but nmay be stored in other types of nmenory
devi ces, such Beniorpgalf tasking gieadF4y) (rogib@nedi-HTRAN esllppaide cell wikat . | n
addi ti on, 1&!%@%9%%%{ gA/_réer?lg'afe'a(%lllQﬁﬁ‘l LA BRRLE BRI PRRAin@lard3dnfit 1118%§f Fgf’

may be tenporarily loaded into a volatile store, such as the RAM

some i npl endatactedi ons, one or nore paraneters representative of unevenness
in the signal constellation are stored3on the non-volatile nmenory or in a
vol atile store. Comruni cation signals received by the nobile device 700 may
al so be stored to the RAM 718. The m croprocessor 728, in addition to its
operating system functions, enables execution of software applications on

t he nobil e device 700. A predeterm ned set of software applications that
control basic device operations, such as a voice comuni cations nodul e 730A
and a data communi cati ons nodul e 730B, may be installed on the nobile
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devi ces, and as such they include hardware and/or software for inplenenting
at |least two RATs. More specifically, in a particular exanple, there would
be a respEotzpweél4emiuni cati on subsystem 770 for each RAPCIrrgsk@n®stsad by t he
devi ce. Network access nmay vary dependi ng upon the type of comunication
system For exanple, in the Mbitex(tm and DataTAC(tm networks, nobile
devi ces are registered on the network using a uni que Personal

Identificaélon nggg assqci ated with_ each. device. I n GPRS networks,
however, nétwofk? %%%m?% rf%ﬁﬂ? S MRPURSLBRE FEHCHRNT eV ARFEesHYERAUGR user

of a devi e wih FRRSINARYI0E R1ddIab ©bRE SrtivRiif ah EVolhaiPagk 8 ( to:dentity
nodul e, comonly referred to as a Subscriber Identity dul e IM card, in

order to operafgei0da ArsERRPADSLYSidtum YNAB) MBT088IIKpb R infekdadt vah a@écoﬁ@tl vation
procedures have been conpl eted, the nobile device 700 may send and receive
communi cati4i#t¥i Ydal s over the connunlcatlon network 710. Signals received
fromthe communi cation network 710 the receive antenna 754 are routed to
the receiver 75OPONGHF tqﬁt&aét\ﬂnaeéthﬁélfst gtdgﬁ@r oLthp FICPRERETCHAT S§l5 LAREST down
conver si oRadid Adc8sit&8nol gh. sel ection, etc., and may also provide anal og
to digital conversion. nalog t odi gi t al conversion of the received signal
al | ows t hg4DSPTKS@ndilc REMPAEMATADIR nfe@TH SPCIERANMILRh&GSh kQfthy AfddoM@SRATUCh as
denodul ati on and decodin In a simlar manner, signhals to be transmtted
to the net\w&tekcopwsawsaﬁgt%e@é@é upiyergal maba irlosPRMUBIRHIORs SBEEHE By H he DSP
758 and angyid ReRsPEMRIAd) &l ribRcddnang QU TRAN PR A &l sél@cn%ﬂall 0g

conversion, frequency up conversion, filtering, anpllflcatlon and

transmssign t ond Afsi6R wﬁtte%taﬂlemw bt Tk 16051 H6h WRiKShcdR iRy
transmt antenna 75% In addition to EFOCESSIHQ communi cation signals, the

DSP 758 pranst iUk renglipeslbiclestion theé-PERANasHs FBGE-BAR AN esllirpsalesiianteegd 752.

For exanpl i 750 and

the £ ansuy o D g A e R D R By
control altkgohird lidwatonpl emented in the DSP 758. In a data conmuni cation
node, a received signal, such as a text nessage or web page downl oad, is
processed by t hikc Gugrhlaspoputtioradsbl syedivanefrromad dwhaein guestiuetiqn éurther

m cr oproc i i t t he

i or opr oo Saagihe g5 chtle EAEGILRth Bla9RBlecth b PR SN DA LR GERTA Y |13

sone othemfamiﬁﬂhmhqu%idwvumm$mﬂ®@pnA deV|ce user may al so conpose data
items, such as e-mail nessages, using the keyboard 714 and/or sone other
auxiliary 1I7/ @) aba/iang'bﬁ@@mpwwhacablealetibm@ﬁaadm 13, wharéie thegmittuctigns durtheunb

wheel , or R’ eq}]g'?o se Al aﬁ)other Iikl%l’![t ees\ﬁloncseve to Eoe’tl}ihﬁrﬂtg (f ago?’tagd the%g%n?ay then
be transmitted over & ‘comuni cat i ont nat fie” Conmuint ca

subsyst emintliéxtorl n a v0|ce conmuni cati on nDde, overall operation of the
device is substantially simlar to the data comuni cati on node, except that
recei vad SBgnaEhemn@bbubmmmwﬁmm@mbmmﬂkmndﬁmﬂmlandhaﬁgaakenbmﬂoﬂM&ﬂwmission
are generat e

SUbsyet emaisei s S%O@%F@ga%%rsaaéceﬁgﬁvﬁ' haifa S8 o alr:gi/oalvgo be

I t 700. di t t.h I
o uti [T 28 | n UORREC RSB S B TR dya e Ty TP ef AT ' °°
identity of a calling party, the duration of a voice call, or ot her voice

call related informati on. The short-range comruni cati ons subsysten1702
enabl es comunNe&torloprobidtdvéeine b¥re IPrvtaitingedibeStibswte OO/ NS ) didlzetorspr oxi mat e
systens or devices, which need not necessarily be simlar devices. For
exanplz the sbh@risageangjegscamiruni cati ons subsystem may include an infrared
devi ce and associated circuits and conponents, or a Bluetooth(tm
comuni cat i on bedHqeiphenprodeiscengsor conmuni cation with simlarly-enabl ed
systens and devi ces. Nunerous nodifications and variations of the present

i nvention2fare pbswhgble complterghidable niddeinadaveamtl@aehireigene drtmars of theVSicore t o
be understood that within the scope of the appended clains, the invention
may be pr§§t|c8d othermnse than as speC|f|caIIy described herein. Wat is
clained is: H@qul L X ! i ndicator related to voice
services in an EVG chdvg ngs Q§yS§IP%O e?l‘:nlgg) “¥he nethod conpri sing:
receiving a first Non Access Stratum (NAS) protocol response nessage with a
second indicator; and responsive to at-37east one of the first indicator or
the second indicator, causing the UE to select to another radi o access
technol ogy (RAT). 2. The method of claim1, wherein selecting to another
RAT further conprises disabling evolved universal nobile tel econmunications
systemterrestrial radio access (E-UTRAN) cell reselection and evol ved
UTRAN (E-UTRAN) cell selection. 3. The nethod of claim1, further
conpr|5|ng cau5|ng the UE to enable ceII selectlon to EUTRAN ceIIs and
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CS domain not available. 11. The nmethod of claim1, wherein the first NAS
prot ocol response nessage is a NAS regi stration response nessage. 12. The
met hod ofwol2aiom42787wWher ei n di sabl i ng t he E- UTRAN cel | r @selusettioosr3and t he
EUTRAN cel | selection further conprises at |east one of: causing the UE to
di sabl e E-UTRAN cell resel ection subsequent to a conbi ned NAS registration
wherein the conbined NAS registration failed; causing the UE to disable

E- UTRAN cel | resel ection subsequent to the UE' s usage setting changing;

al l ow the UE tQA§QWﬁFﬁW?WF§§@§I f puPReEeddadiealiogi ce services are required
and causing th%.UE to disable E-UTRAN cel | resel ection subsequent to the
UE s usage set’PIAG*®HSngi ng in response to an event requiring access to
voi ce services; causing the UE to disable E-UTRAN cell reselection
subsequent to RARYRIFegistration failing; retrying IMS registration
subject to a Vgg sugiﬁﬁuent to causing the UE to di sabl e EUTRAN cel

resel ection an éf cell selection; or nonitoring the tracking area

(TA) of_nei ghbqr | -UTRAN cells until a cell with at |east one of a

di f f er eht TA/rﬁﬂ%?géE5Wé§ﬁ¥Fwo or a TA outside the UE tracking area

identity list | etected. 13. t angi bl e conput er readabl e medi um storin
instruc?ions thgﬁﬂﬁﬁgﬁa§§%%ﬁ#é@bgﬁgggxgmwél ith a first indicator relateg
to voice servi in an Evol Packet System (EPS) to: receive a first Non
Access Stratunﬁ?%XlCeg?%?8%5¥§8%¥ﬁ§ﬁ93MW&ssage with a second indicator; and
responsive to at |least one of the first indicator or the second indicator,
sel ect to another radio access technology (RAT). 14. The tangi bl e conputer
readabl e nedi um of claim 13, wherein selecting to another RAT further
conprises disabling evol ved universal nobile tel econmuni cati ons system
terrestrial radio access (E-UTRAN) cell reselection and evol ved UTRAN
(E-UTRAN) cell selection. 15. The tangi bl e conputer readabl e nedi um of
claim 13, wherein the instructions further cause the UE to enabl e cel
selection to E-UTRAN cells and E-UTRAN cell reselection based on a third

i ndi cat or subsequent to receiving a second NAS regi stration response
nmessage wth the third indicator 16. The tangi bl e conputer readabl e nmedi um
of claim 13, wherein the instructions further cause the UE to enabl e cel

sel ection and reselection to E-UTRAN cells based on at |east one of the
first indicator or the second indicator. 17. The tangi bl e conputer readable
medi um of claim 13, wherein the instructions further cause the UE to sel ect
to another RAT is responsive to both the first indicator and the second

i ndi cator. 18. The tangi bl e conputer readable nmediumof claim 13, wherein
at | east one of the first indicator or the second indicator are Voice
Service Indicators (VSIs). 19. The tangi bl e conputer readabl e nmedi um of
claim 18, wherein the VSIs are at | east one of: Network provided Voice over
| P Multinmedia Subsystem (Vol M5) indicators; UE usage settings; and User
Equi prment voice settings. 20. The tangi bl e conputer readabl e nmedi um of
claim 18, wherein one or nore of the VSIs are set to: | M5 Voice over PS
sessi on supported indication;l M5 Voice over PS session not supported

i ndi cation; Voice Centric; Data Centric; CS Voice Only; M5 PS Voice Only;
CS Voice Preferred, I M5 Voice Secondary; and |IMS Voice Preferred, CS Voice
Secondary.
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