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Nucl ei ¢ Acid Ligands Specific to I munoglobulin E and
their Use as Atopic D sease Therapeutics FIELD OF

wo DMENT47@N [ 0001] The invention rel ates gener aPCUSIHO5/014368
the field of nucleic acids and nore particularly to
aptanmers capabl e of binding to I munogl obulin E
("IgE") useful as therapeutics in and diagnostics of
at opi ¢ di GREURINDERINGTQISESTEMOMEMORErs i n
whi ch 1 gE has been inplicated. The invention further
relates to materials and nethods for the -

BACK RO TR 0| BE0A] PR BBEREA TN cl'e:
[0008C! Ftélgﬁé@&t%h% i1RMEAG 0 TPEChdrb it NY. BBH78248] dritifliell YMehod and

l e rough 1 nteractions other ihan classic
appardéis SomacCelerking dsetrpafar iofi graphioe0Bjagégitaadesssed Aukest 14, 2001, and

pepti de enerated b hage di.spl ay or. nocl onal

the digplopuseaf LS paFRRBS InpOrPaFLcE A ERSG el AT BT Fes.
bi nding to selected targets and nodul ati ng the
target's activity, e.g., through binding aptaners nay

bl ock their ta ' Il st ' Created by

an invitro se%gﬁ%(@ﬁwgg%%mlg?@%f random
[0005CAPRN BRI iBPsHIOh Gelatdde®, tha FeRITBT Sompier RRMhics. Many computer

generated for over 100 proteins including growh

graphiaimeges are engaied hypnptbamatieallyraodeding g tteraction of light with a three

el TSR W 5 A SR, SR A ks s

dimeh 8688 timaké bf SHb-sbaroffomatheagilvémiviewpoandanli s€anhaibgatset® taking a
agai nst cl osel% related targets {e.g., aptaners wl|

photagpaphcafial rgalngerldhee8e-ot her proteins from the same gene
famly). A series of structural studies have shown

[0003]hans aj¢ damiasd doe compatet eraphicss and) in fperticalee foy peal-tohe computer
hi nding i nteractions {e.qg., .hydrogen bondi.n ~

EreplBeET TR OBMPEURER VLGP0 POPROLNE SN g dapted to

accelSaf & theS¥RdLRE PN cdsd Rhvelbdoyeatitibiprday. aRdh&RRGHpubdr tsystems, the
I'n antibody-antigen conpl exes. [0004] Aptaners have a .

rendemingipgocas$ iddiiideabbaswetnp aotpuies's igeserpbpurpgee egntral processing unit

herapeutics and di agnostics i ngl udi [ -
(P e rogiah B reieR SyPeyREnt ogvRirley e Gey pepfoqms high level
oper#®iba€! duRtas i IMARAKI thetpositidhOR@EbAeand Bbllisiddi dfi éijects in a given
they offer specific conpetitive advantages_ over.
scenearfirpadhieseighnigvek apsrationsiths GPYi asnergics 8 sef @frendering commands and

ou GRG0 Dl PR G50 R B BBATTERLEE copnts

data tdag dé&hied s@miegadheany, ofightitigl | shladingadextufinmg| nsbitiog, and/or camera
therapeutic leads. In_vitro selection allows the dered
paramgieisi 1T @i scgneand hafarankigsyprosessing sHpsvalRBt Cieaton one Yhiptp rendere

. . ti f | eads,
lmaggsg@‘%%gt}lén%qPg%gg@égwgﬁdos%ﬁlﬁ? %% Icogng no(refi fmunogeni c

targets. [0006] 2) Toxici and. | nogenicity . . .

10004y Briupiseiogaplnty s e inchide] ofif O FipTs gtgphics processing
its L@} ' OgELHnCHPY- FQAbSng esinane¢ gbdrSted by the

it O B TRl e Pl
CPUdainl ydditen 80 odayos )moneoGPbikj eigrgphics plosessingdsubyydem also includes

clinycal, cellular, or biochemcal neasure. Wer .
mem§ie e pRBES® SYOHRY MEROR Biard ShtP ey A padcred images to
be mﬁﬁlyt%e& Yiisplaf debe) eb Bk Bafat SR@IRS QlatL) lhtih® @l @%ading data, and

thensel ves, it is extrenely difficult to elicit
otheralata used feprotdueceapicnrencye ﬂf@@%rqdi IREBSE- because apt aners

cannot be presented by T-cells via the MHC and the

i mmune response is generally trained not to recognize

nucleic acid fragnments. [0007] 3) Adm nistration

Whereas nost currently approved anti body therapeutics

are adm ni stered by intravenous infusion (typically

over 2-4 hours), aptaners can be adm nistered by

subcut aneous injection (aptaner bioavailability via

subcut aneous adm nistration is >80%in nonkey studies

e -~ N NN PN A PN
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30 kDa mPEG O- G N vL~w ' 5 Aptamer 3' N C O 30 kDa
NMPEG H where, LL indicates a |linker Aptaner =
WORNGIENMInUJd GTGd G- s- dGMAMCCnCr nAMU- s- dl - s- nGdpe SAIS IS /014368
sdGCnlJ (SEQ E) NO 298) wherein nC, nG nmJ and nA =
[0005]"- WhvitiaXiftizze kel Ii?érfcﬂﬁhndzd sirigraphiossubsystem memory is typically

respectively, d = deox = deox Si
SegragAls épf% FESTE) BUERBOME Y BTG R byqﬁ offpputes syftem. - This
allovésn%ﬁ%r él‘?i}%lg§ SrobelspThetsfem| Q0RAkintife HimOr rHe0eksnpstfctmance, and
tamer of the invéntion conprises a non-al kyl|
conséqutméy, rendemr&m@mamﬂpweme haying separgfe mepgory for the graphics

proc!%s%ggsitu n{(%? r‘l’é'g%S‘f?%F ﬁlgnﬁé anltlé/gﬁ(,gt:?n ese%%?@oﬁgqe expense of extra
mem6RISRERAI M@ BEhugaRdP  of PRkfdbstdsasd yno?.etbutlﬁlso due to the costs of
consecutive CH groups and nore partl Cc

chr I
supperimgeorriopentespeh J50ppMgr regtlaiorse IR0 AR %lgﬂg ‘%@}Yéces and the added
compﬁg)glgﬂ%g é?%uwﬁl% dé}r/rg B&d:r%\/eﬁomér E3BS sgdi€ ik Wrescptate graphics

procéRSTHESUBEELhOM TS -vd pfesEntndififitraltias Jespedially -withd hotsbetd bomputers
-sdGrCmJ 3T (SEQ I D NO 216) wherein nC, mG nlJ and mA

or mebife deyMesC, 2'-OMe G 2'-OMe U and 2'-OMe A
respectively, dG = deoxy G dI deoxy inosine, s = a

[0006h 0 Seo salintiow atoe tltmchbidnas sassevirted with, senepts Tetsplgics processing

o R SRS o T RS 0 B STROPMTER st st

by theS3rapiitd o@@ésﬁ’l suﬂ@s&ﬁf—‘ rfoﬁexaﬁiﬂl@@'&fmétry data, texture data 11ght1ng and
AMJ-s-dl -s-n(&dl -s-d&dI -

shadmmdafnqmm@eﬁos Ft@ed W éheegqqleml_; PURRSSE $YStgRgmemory of the

complggrp%/é elnbg‘ll"gfa%ltbc@a y&g% %ata%h(l% Cf#m‘ri‘&;gl % )El}ep %ﬁgéilc% grocessmg subsystem

with BYa&h hesRd i 1R@tethb pekidranacs obatifiéd inemory anhit@Ture sgstems.

i nverted deoxy thym dine. [0023] In sone enbodi nments,
[OOOZE t g%ot%gg E()iéi ];%Iskgipr{dgf’cﬁngdcﬂrhsctﬁml%&)résg Rlatl HiCithiRird, increase
the mmmam SedSF i EnEnGyT Amivever | achigviiag oytu:t@@ rendermg
perfq:_rggga%' OW' (lfu (agEuQIB ’é% Hg) %ﬁ%&%{ gx:-;?gstg],cfe@jrg}gés/_\carei%[] attentmn to memory

Q&O)EH/ o1 Bk pres$ @908 Yous"B&IdAR] igrodudes its own
band%ﬁ%@ ﬁ{dr ?E%’ll oate 0ckl?Jonee SubSFItutl on, and 3T = 3'

probldm/se nhﬁddﬂgcsyytenhylmdﬂwaieanq (h(gMpvqrheaglofm solasHHE (FaemEry accesses.
pt anmer of .the |nventio | Ses
AddlopalF B sEHRaBLRED § O PIERR P ¢ f9n i 35 gofh memry t

a dlsmag(aewc@j regué?rcéf%&%ﬁ{m@ t%%nt&lsxsgi glﬁcosnttrrlgﬁkﬁs;aﬁg rerrlers Because

of thifCpEftM{i SES A DUNDR 38yndeeadampEaELorgdan SysleRTACAPIY 18 ifficul.

2'-0Ove C52'-Ov G 2'-0Me U and 2'-Owve A respectively,
[OOOQP JeRXNerbfordlliiestas1s Yor H@apliies p@c@ssmgmhbg{stmi otihg eamified memory

backbone substitution, and 3T = 3 verte deo

archit¢ngwriedionprovidsogsnd rendseng PéFFBHEI?‘WErﬁ elif‘hfe %fé.“t dfom system

t he t] t s
memogy: M 6%0Q/8 9{'15 g@%}rﬁbge f\f‘lyg Fhe%&;ﬂl@ fsymgg s?ktteﬁl toprevent problem
such@ﬁ?ﬁbﬂﬁ&ﬂh@loclt hel leiph an@heddnfor bileciva rfenmry iaoreseds. | gE- or

a variant thereof in vitro. In some enbodi nents, the

aptanmer inhibits a function of IgE or a variant

thereof in vivo. In sonme enbodi nents, the aptaner of

the invention prevents binding of IgE to its receptor.

In sone enbodi nents, a nethod of treating, preventing

and/ or aneliorating a disease nedi ated by |gE,

conprising adm nistering an aptaner of the invention

or a salt thereof to a vertebrate, preferably a

mammal , nore preferably a human, is provided. [0026]

In sone enbodi nents the invention provides a

t her apeuti c conposition conplising a therapeutically

ef fective amount of any of the above descri bed

aptanmers or a salt thereof. In some enbodi nents the

therapeutlc conp03|t|on further conprlses a
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[0041] In sonme enbodi nents, a diagnostic nethod
conprising contacting an aptaner of the invention with
wea 203Mpeabt i on suspected of conprising | gE or RCYAISR@EN14368

thereof and detecting the presence or absence of I|gE
or a vari ant BﬁéE’Té"SW%ﬁ' AR D OHEIE INYENHON nhodi nent s,

e s L

systerdtherery & itd Bephiey eidmery foorendseingsindrscanouyiof dmages. To prevent
di agnostic i s provided. Li some enbodi nents an ap
0

g amer .
deadlegk Phéhq dafedupotherBAPISePIORCTHIE TOSHIFRHaY aﬁ%ear?ﬁﬁeswge virtual
r “
can @l 8 APALARLED Bl bR kP, eSSy complc
write foperatioe o€ asfirsy dethe Tni codimgniedtingnwitly thed systeraphemery, fglata packet

ET T AT e e .
write H&‘gﬁ: lBads SO Wﬁ%rﬂiﬂ@ry%ﬁéf)nﬁgkiﬁg' Bsdyistont 'frﬁﬁlo?%. 'go leverage the

otide in the aggregate form ng aptanmer wi ! )
high degrbeof itWe-dmbrsioradl lowlipy of aendemasyragget datp.othgagraphics processing

ereby the binding affinity of i NOA . .
subsy SRR EPARgEoamalis b e Terheglny Fert Fifhirah gt ranstarion uni
conver@! itdg¥ edatd &irfaia didBgessk f fontdryespofing Ry stapt Mewiory taliéresses. The

parent aptaner having the sanme_ nucleic acid sequence

graphingtprpeessing gubshtemusrdsomage datiemsysiepmeprs ghgpconverts it into a
. odi ments the nucl eotide selected to prevent
dlSpla?g;éggn%!cjat e formation is a nodified nucleotide. In sone
enbodi nents,. the nodifjed nucl.eoti ge i S I nosine. 004&%4. .
rendering unit

[0010]  Tgr FEpodislsabta 8F2PRICS RIACRSHER GIDS IR NBP Y

adaptbd'td &@2teha O8ahi i pehdRfddl itlae¥ 19 fespBn@PbaBRderfn®l dafa, and a data
target Is provided, conprising the step of )

bus ierdfstiatlaftedity Brconnegedwith arsysicm| pemoryoteyiageud laccotripgéer gystem via

osjtion that increases th inding, affinity of the .

o da i reSBEE 14 BPBHE SRTANRH OF 8 PR L el e s pbick ety Gosociated
with %H?:egrlafgﬁlgé Eﬁbc%sflﬂg" 5iBsyREm! e PRIPBIRE RBEREME subsyshitn $@BBapted to
target, the parent aptaner having the same nucleotide
retriesequeenesl an hegetsanygta hempletss ilve Whitkloppration o, the firghhdata. The

enbodi ment of the provided.nethod, bstl t Uk | :
sraphF om0y i B AR R ARD 0 eitid H egffyion or the
first @t inVehd BREnNeserhdtly dndUfedirbite @h®kvritt@partatbe @ifi tledirst data to the

_respectively, wherein the resulting _aptanmer conpri ges .
destinatien &gdhel fisit daieriy the st pepery-hE & fpger eplpdineps the destination

o ol B )55 BAGR AT ETE e R SRBELIR ok cesipaed

as th@ @fdphios! memerb astiobiated, withethe ngrspliies prrlosdsing belshyptami ndn another
i s guanosi ne. hi another enbodi ment, the. nethod of the .

ermboytimbh, IorEeEaibioP 5o Bl st COREL i ation JfBERRI B 8 graphics

proceg’sthfé s@o%kﬁ&rneig AIROE 1% 05194P CORSE 34dBG Lkocife§ RAM @Rl graphics
substitution at a sugar position; a chem cal

mema@y bs & comtspondiag destiphtephatysteposembogn and chemi cal
substitution at a base position of the nucleic acid.

[0011] N 18 aR@fdboihd, the Qﬁ%ﬂic%%eegﬂiﬁf&ysﬁé{ﬁié hdagteddo receive the write
aptamer conprises an increased binding affinity to the

operatiam gbthefistataiasda the date byt intesface Gent ¢ Best virtnal ehanpelrqfifbe data bus

substituted apt r except that i .
and S o PO Py R Wipes socon
virtua$ Whahidl W 08 848 PHusONDA | SEslteher eabodimepntthesSiraphigs processing
the aptanmer with the desired substitution. [0045

I n

subsysiemeiseadepigil e rieisiev e ghehpasand gates frpmi @ Jocgk memory gongeted with the

SUbSti“i'ﬁeéjub%yﬁtthﬁer for the target is increased at
graphf(;&%?wf ;- at’least five, at least 10, at |east 25, at

| east 50, at least 75, at |east 85, at |east 95, at

| east 100, at |east 150, at |east 200 fold relative to

the parent aptaner. In sone 3enbodi ments, the

substituting step conprises chem cally synthesizing

the aptaner. [0046] In one aspect of the invention, an

apt anmer having increased binding affinity for its

I oy .. o o a1



10

15

20

25

30

wel | as fixed sequences necessary for efficient
anplification. Typically the oligonucl eotides of the
wetasstiomgopool contain fixed 5 and 3' term nalPCT/US2005/014368
_sequences which flank an internal region of 30-50 _
[0012} 4 ninicarfuitést “dibo didsht, Hie graphide pravessimpsibspttend scludes deéle address
pr.oduced.in a nunber of s incl udi ng chem cal ..
trans{jo WL Mo oSO DL b FBE! B P ABHFSPoEr e location in an
imag€ &) 4 MeAlorakfdrelsGritih @%iledSRFHEBMENGHTINAEE 84t il ssBih memory. The
nucl ei c acids can al so be introduced or increased by
tile addressgieanskation haftonay be ferther pdantedto initiate a plurality of system memory
sel ect.i on/ l.ification. jterations r 2040
?Ccesgeesqu%%fe‘{‘]iﬁao 51 %er% Pyt ??@%&?Bg ne%ef"ﬁg K gzg:éa% %’geg? Q’any memoty
addreb£8 @blespodddgno aaimptipecusrgopsilef aninhapes Dépdhding upon the range of
~deoxyri bonucl eoti des_and can' i ncl ude nodified or
virtug) oremanu pddrepsge) it phgalityr of, S¥iteBt MGWORN ACERses By, be for non-

. , 958,691; U S. Patent No.
°°n“§f°%%8?‘g‘é)§? 0{)1%%‘61‘@2}?{3%\0 5,958, 691: U.S. Patent No.

5, 698,887; U.S. Patent '\ﬁed 5,817,635. U.S. Patent No.
(0013 gipostibanothgioerpeorimgni ithaiplaPuAGREsey i 8danteth iy rpmmunicate a
third g th %Eglgl%% {ikdGRehdly A8 1Ry R 88! 486k £ 48 packet of aaférgt data packet

osp ester-1inkéd nucl eotides using solid phast ]
type ol fegponse ltecini idetrgofionhisdicating taniaquesonyetdntiohlenmassoniatddewith the

systedgngt eGP B e SRR Dol gy T e g ata packet type
inclu(geg:e'iﬁaﬁaecﬁﬁﬁg ehd518 @hta. Rﬁ@%?ﬁh@ toGANHEhRAD @ﬁﬁce@i&ﬁ tRdt$Be memory
u

e synthesi zed usi ng sol ution phase nethods such as .
contrelidr ésinepmpsiihle adthdherfirsh daie pagess tyns, e daRdpis iaferfape communicates

Nuc Acid R 4: 2557 (1977) i [ ose .
th tfigipna Bl oy SRuer ipdhy Wi LAY RLERE Bl af AR packets of e
secondlataok@ttgst. DNA synt hesi s equi pnent yield 1014-1016

i ndi vi dual nol ecul es, a nunber sufficient for nost

L Xt 48k | o GO bk edsBOGbE R Bl displ

001 P By BHRPERA . B BUEhEO ol it B8 e sy
devict ickmtrollen adapthdtto eammunjoatehe displagt sigrlaé coirespiosding kveikly thearendered

. represent a.uni que sequence. [0Q72]. The startin .

imagg WP 2SRy d¢¥igon ?@O%M%%&é@l%ﬁ%‘i%cw%ﬂﬂ is adapted to

retrief {nd BRI Beh CHBSEH6AdInS YRGS irSndRPeBintde PR taNBS841286mortCconnected
synt hesi ze random zed sequences, m xtures of all four

with i |geaphicie progessing) debsyatemeachn anethen einbediaeiitt ihen diplyy device
cont G R B BL S eSB! bR g o e

Sygmﬁmggghgpnt, random ol i gonucl eoti des conprise entirely
random sequences; however, in other enbodi nents,
andom ol.i gonucl eot §. n.c [ iSe: St .
oonsy SRR B9 S0 POREYEE RS Febbye o st image

data doaieshvmd i@l 6 € stGan BRthe Fartrd iheadding titddearfa@gément of image
nucl eotides in different nolar ratios at each addition

data ig legpSysfayn KBmOTY @d te F Ay IcRisrthe fird imags duave e dirpday device.
he Y oS PnE SO RO U i SRR e e e

corredpoadiag arith aiget loif hitesrof thd rehdertd phagd inyludmgahafiest rdoy of the rendered
transcri bing a DNA ILbrary inyitro usi.n

. RNA .
imagg, o} i @rRlNES BoCHBBBRbSER wdﬁsﬁrwe%‘g@gogﬁa set of image data not
incluc?ﬁ%itléé etst HRE o@%agé JWA 1 b AL YedSiet B8BodAnERd the t(fi'sp(ljay device

arget under c [

nditions favorable for binding an ]
contrallebjimdtded ahomege dataicaehd ddeprtiiton®rod sedondiimgge data included in the

rtitioning and anplifjcation,, using the.sane genertal

set ol abd GRFreDARNaE Y ackishnu Adatoar tovaRg Hirepdagt image. The
criterion of binding affinity and selectivity. Mre
specifically, starting with a m xture containing the
starting pool of nucleic acids, the SELEX(tn) nethod
i ncl udes steps of: (a) contdcting the mixture with the
target under conditions favorable for binding;, (b)
partitioning unbound nucleic acids fromthose nucleic
aci ds which have bound specifically to target

oy
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[0084] In one enbodi nent, oligonucleotides are
provided in which the P(C»C)group is replaced by P(O S
W()'2005i/10a7t4e"), P(S)S ("dithioate"), P(ONR 2 PCT/US2005/014368
("am date"), P(OR, P(OOR, COor CH2 ("fornmacetal")
dlSp‘Iaitr‘déy'lcéécm’htre"ltér Wed@bi ret)nevmmﬂr eqcnnda swpgeRdyp frem jthe 1mage data
cacheleuﬁsk gagxg% ej}igvm%%h e fIrs %niatgg}%i atno (l).lnngBlS catéttﬁtgi oh% |1mage data

a Jacen hucr &ot
withthbﬂﬁﬁgbdawce(} -N-, or -S- linkage. Not all I|inkages
in the oligonucleotide are required to be identical.
[0085] In further enbodi nents, the oligonucl eotides
conprise nodi fied sugar groups, for exanple, one or
nore of the BR@EBQESCQII@[FIGN@FTH@E\RAGNM@S\ hal ogen,

l'iphatic rou r funct.ionalized t hers .or
10016] o Phoai i3 i isBisrineit it mErerce o BeFmimgs, ik
furanose resi due is substituted by any of an O nethyl,
Figur©l dk kyilockQliagtayd of Scatkyler sBieh syitable fortmla@wgmg)gnp embodiment of
th Methods of synthesis of 2'-nodified sugars are
em&%@@ﬁ bed, e.g., in Sproat, et al, Nucl. Acid Res.
19: 733- 738 (1991) Cotten, et al, Nucl. Acid Res.
Figurq @ dBptyates 358¢ne0d 1iechniage kesbpreyensingasystem slepdiasls @egording to an
enmoé%g%%égmééégng&§73) Q her nodifications are known to

inary’skill in the art. Such nodifications
. may. _be pre- SELEX&t m . process nodific ns [5
Figure, 3 dHustiafasa gepperal tepbaigue rteupqevegtnﬂow%%&ﬂ AerYHingsto another

' dfied unnodified |igands) or may be
emboJr%iarn%\ellt gﬁm%‘é‘@?ﬁg‘? ‘ation into the SELEX(tm
cations

. Q Pr SEL difi
Figurl Sk 8 YT 3 O F0r ST re B REETp bide 3ata bus
accordihgltcdarpétﬁi)ﬁdtﬁleﬁ@d)ﬁhe LpRRGSH;W th both specificity fo
t 8ir SELEX(tm target and inproved stability, e.g.
t = SELEX(t
I L g patgp pemory o

improlv8 réndBfiRy pétfsrhltd hdcyrdif %Q} an énibodimentsifald invetiond; t hout
adversely affecting the binding capacity of the

a 087] .
Figur 420 B8 SRR Syl RE secRSir el ThERR0EH socqrding to an
emboditdeat ofsthb @otcatlomlangonucl eot i des and
non- ol i gonucl eotide functional units as described in
thuréé - 7Eaflﬁ§ttratggyst§m§ :'}"gr Gﬁﬁutﬁﬁ d%pﬁ fRadi&itiohGn system memory to a
, 683,867. The” SEL further enconpasses
dwphgdﬁhpmam@ntegermaUmhumhsuﬁﬂ&Umdmuugands W th
i pophilic or non-inmmunogenic high nol ecul ar wei ght
In the@RIWANE %o b3 oF iGHRABMOSFerénce uiBErsaREYAtELide MR 8¥mpéitents.
descrrbed, e.g., in U S Patent No. 6,011,020, U.
Patent No. 6, 051, 698 and PCT Publication No. WO
98/ 18480. These patents and applications teach the

conbi nat i ODETATRED DESCRIFENOFSIHE N VENTIoNer
erties, with the efficient anplification and
[0017? ,gf)

walils A binckshagrrme fercoginuiss syeer 0D dish agAerional computer,
video x:me%ggénotrl@we? é)?lﬁlg(%}tgg%l' aﬁgtg Bt gt ggl{e(rj H%lﬁgg%\géet g[ng%ﬂfor practicing

an errfobébtmdmlt of e idvéaion i @ohhﬁlteSElyEX(nt o metdakad ahastral pcessing unit
een explored. Small peptides have flexible structures
(CPUbAQS Lf%attwngeﬁ@%waqena@élmqr@rm nOR{Pralian PRYEREoFystem.  In an

c h u
embo&%g%lt gdlilﬁfél ﬁgf gs{; ?@t&lﬁltll ggéjeﬁ%ly’s{%gta?e ‘é@zﬁrdé r}gb&&hmé $1RUG M rating in
parallelo nM@mmay ildO atorentpmpptibisindugaa fli ngi g tla: CPUXlQﬂ e Storage 115

However, .the f.easibility o dent.i f
providi RoBGIa o uSPP o LR P bt eub e SUOF Fad ik drives
denmonstrated in U S. Patent No. 5,648,214. In th|s
patent, high affinity RNA nuclelc acid ligands to
substance P, an 11 anino acid pepti de, were
identified. [0089] The aptaners with specificity and
binding affinity to the target(s) of the present
|nvent|on are typlcally selected by t he SELEX(tn)

Y " o ~ 1




10

15

20

25

30

aptamer is one containing all 2'-0-nethyl nucleotides
and is usually derived froma r/nGyH ol i gonucl eoti de
wWORIFaSIHBELEX(t n) repl acement, when possi bl e, poT/uBm05/014368
2'-0H G with 2 -Ql\/le Gs. [0098] A preferred enbodi nent .
ren%’éi}‘ab&& ‘didb gy, ﬂﬂﬁﬁnhﬁbﬁ&o@vmeszan@D EOI\@eBWD RAG¥M ot gffger optical

sors AL 55 R R90 S CIRELL PRl RIS 9R rs

the c&ﬁﬁfte s@nP 160 end aRyantlogd RBoaids, mdel;‘l Jc@@ﬁcl{sp mhchatieems, and/or
eoxy and T - Owe nucleotides in which the

mlcrqp;mmem dNatvarkdnterface bieallosyraompiterRimemRiio gpmytypgate with other
9 . fr ! :
coo 9508 AL LI PGRL, Al e wir o

wireldspr @mmubuhieatiorl evdri ealpamaesdwOrksgand avige er@EREX(arlky such as the
Intreh A1 <GMPPRETHH o6 FOTBIPT PBiFh 00 BE FEISE (oo e BHmory 110, dat
s B, B SN g oA 40630 v o
more kdadiHusesatG0o rExaimpées, of datadssesSRLIENe B ARSI A0 iPGIcRET-Brpress, and
HYpep SRS ol A modi 11 ed nUel e ¢ acid |1 gands with

specificity for the SELEX(t target and al so i nproved
[0018ﬂn Au gnaphmamubsxsycm PoX) isHupkgrt gpngseisdesdth data bus 160 and the

comnFRf AL 580 i P TGO Rl S 45 B v

comp R kJstEAhhAREbOArd OF @i a03ephivitd elmsmiti Poarbifikedimot senavablygconnected
nucl eoti des i ncorporated by pre-SELEX(tm) process
with the gompater |szzsﬁ7mc akher graphies Sést?rarlt3ﬁéﬁcl}1ﬁ$§r%%@ﬁléﬁf pggeessing unit
[
(PO LRl MEFLRLACI R 3SR BB 10 e o
frame'bigfegptided €61 stmmg‘ piatibdatd fdryeagh pixSEMEX( dutputpmages leel data can be

oGl ORS00k, B2 SErEes! B PRRL2 . 24kl ey s

't , fr
ol LY IHASE, 08P g A TEB At s, o

whlchmlemlduﬁargenexﬁleh ehe patldata af eng oxp:alptq Quipeirimagesh oEbﬁ data and/or
tolerance f or

coranad, dEERE b R BH S i Sy NSl gpgmory 145, Tn an

embolliYSR th GPTPYSH QR MEEpREESatE BF W 1F GiBEREfFbrh @éndefing commands
capability by asSsaying their ability to incorporate

and dasali défmdng Ubé egroitbdy, Uightingt tsbadingn dextinng, oprotion, and/or camera
ndi.ti ons di scl osed herein. [00101] A nunber of
paran}eg ? EFE%E%e been determined to be |rrportant for t he
transcription conditions useful in the net

[00194ii Jajapeibgr erabediment displayanppmery j4Q@ndos éélelﬁn%IH’éefoéfl 14g are part
f
of mflog IR LAPALLIL B5%, PRCRIEaIGE GrlEsfiuon 140 andrr

addltlﬁﬁﬂuﬁétﬁerydMSt Bens'oreneteabpdrhte rﬁ)Edﬂomessa{nseldleqbtfd)mlrhle exclusive use of
npl ate, such that at |east about bhe fi

the erBBPHRRSYSRTLHE. [ Do TPt tubgylermi g radisly § B‘ﬂI‘PP‘ﬁé’é"el data for
] d 150

o i Q0801 S0 BB R85O AIGPAEIR, 0, Dipleydoic

is anprdes‘xeaorapahle adndigpityiag i dsuab fin@rm@kdnGiP respoages tr apﬁtlmh from the

oG et B0y oSt 08 £ 81 GRIERE e st
100 cah gmgi'e(%ﬁé’ Hispiag, d@f/lcer 5o (&th aﬁ%ﬁﬁgror et sibkdled

nosine) to yield a dinucleotide which I's then
extended by about 10-12 nucl eoti des; the second phase
is elongation, during which transcription pr oceeds
beyond the addition of the first about 10-12
nucl eotides. It has been found that small anmounts of
2'-OH GTP added to a transcription nixture containing
an excess of 2'-Ove GIP are &Gufficient to enable the
polynmerase to initiate transcription using 2'-0H GIP,
but once transcription enters the el ongation phase the
reduced di scri m nati on between 2' cme and 2' OH GTP

' o o ~1 ~R A Nr_—r—~ P~ 1 NTESN o " o
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uridine. hi a preferred enbodi nent, the resulting
nodi fi ed ol i gonucl eoti des conprise a sequence where at
woeeassi108Q60 of al |l adenosi ne nucl eoti des are 2' POHUS2005/014368
adenosi ne, at |east 80% of all guanosi ne nucl eoti des
(00304 elnd "FuBH et embO&iiEa; giapHiesambc@Sig shbsistent Y30 dichules one or more

..hucl | d are.2' - O, net cytidine and,at |east 80% .
addlt‘@f‘alaﬁ%ﬁfr i?gé’nﬁmﬁ Eltgo?‘?ﬁezﬂare 'ar-‘dvﬁgt_ e‘UFF‘g’Pﬁlg}e j graphics
procedsifi® T KbBYs&ine! 130d iR ABfthphitdRopReeHsbl NG5MOWsrhpiEss processing

ol 1 gonucl eoti des conprise a sequence where at | east
coprogsgont 6 and addeinmel GBUs ISP et 3daptedde eperatedp parsdlsbwith &PU 135, or

i g 8P 55 ol BUI30 57 AU RIS, B mages fom

rende@ihg c3hmiEs, il ol GPUE 38N A dalitidreid SIPLBOPASafanadplerate in conjunction
_urrdine nucleotides are 2'-O-nethyl uridine hi a/E nost .

with GPBf ¥5rte direnageyrbngcnerate pixekdat forglifieranipastions of an output image,
al i t] cO ' c e 0 .

o 10 JARINSLA ES O 138 5y SEHERSUNCERID IO Bpbocimen

graphitsadopsodesson 165 eetfbaesreaderiy relited) trakosichers geO0RAryftraabformation,

cytidi ne nucl eqtides are 2'-O net hyl i.di.ne .and .100% ‘
shadeg copprtationsi4Rd HEKIE FHliBS oRFrations éﬁ@‘ﬁﬂ%”f‘? Fpganioral GPUS
155. [00114] Under dRmY transcription conditions of the

"present invention, the transcription reaction mxture

ouzi] AT FoP R 58 0 SRR L BRSBTS B (B BPERU 135 and
sham%s RBRSRNS: Sath @RT. 5 {0 dis Bid 160,i0¥i0ag berb@iabpiatidgitional circuit
e nodi fied oligonucl eoti deshlgr oduced_usi n%nt he dRmY

boards seprzetel yptdnoected matht datmbusof60: hadditiend (3P {&heanpgiso be integrated
. onprise substantial,l ||~ -1dgoxy | .

into tge %S%O%Eeaﬁrog}lﬂ é)’acl%&g%s r%l%[fllylggc y tt?x | ﬁ@?ﬁan s 155 can have their
own &ispley Had Aditivhildheoryh singildp e fdésplaomenmbndl 4eaid addigonal memory

resulting nodified oligonucl eotides of theglg{)‘g%ent 't hi

145, proahshase meeapstes Sl0andektre el GREr S aty &4 g the graphics
| | desn sf S POIS, sith as with th

coprq%lé%g?ij@aﬁfigggg ‘é’ﬁgﬁ%& neﬁ{ﬁﬁc%gtgtl ‘ essea e 2' - e%xy ww ©
Nortibridge si Beythbitiddeadsi udd% obntadllthegata GinmEo(hucl eot i des

are 2'-O-nethyl cytidine, and at |east 80% of all
[OOZigr : ?}'ls'ﬂ&n QHQI&% 15 3Ea1 PG yter BB LI iy t'of:{'bv_%etg)efﬁtioﬂs BBthErequiring

referred enbodi ment, the resulting nodified

a resporisgafitero| thetdtokrsbefbret tampleting theii respentive ronsemtionssOne source of

sequence where at |east 90% of .al | adenosin .
systoR AR R SO0 o poTEE vy oo L Bk Pug gompegfng the CPU
with e PR PARsME k@REEERS BEEmaAny G%%yofgd!ﬁm Baéa3€ sudht as the PCI-
l'east 90% of all cytidine nucleotides are .
Expréss d@antpishy posted shrite operatommubiebaseonpioted pefore apy pHicheead or write

nucl eoti des.are  2' - thyl urjdi ; . . .
operdpg £ RSB Akt MOChe tass PAS! il Frefithn s a wite operation
that ! doasiauel einyslesd My theerepu@sands sdvvem itendestingtidnsaccapts it. For

sequence where 100% of all adengsi ne nucl eotjdes are .
perfopmangsppypaseas F63:Bipress 0oos Rested| Wrilg PRAGEPRRIOR AL ragpgry dgites. PCI-

r ‘- . ' - 100% I i di 1 wri ;
Expr s Syeds PR IPERTR L O L LRy Shgotsd wrife operaions
and reqiich Beonfichenin s thereriz wed fivishyd, for egample 4 6@MpB{ion message

. Under rGrH transcription conditions of the present
withquig@fat i on, the transcription reaction mxture

conprises 2'-CH guanosi ne triphosphates, 2'-0O nethyl
[0023]yt Bedanee postghwsiptheeeajong bl@kmshdrydatabnisdipaeations, a system deadlock

tri phosphates, and.2' - O net hyl ,adenosi ne i . .
can bl sTRAIGR Al SHRhiGoROPFE BTSN FEdres a4 iogal infgpmation to

using the rGrH transcription m xtures of the present

i nvention conprise substantially all 2'-0OH guanosi ne,

2'-Onethyl cytidine, 2'-Onethyl uridine, and 2'-

O met hyl adenosine. In a preferred enbodi nent, the

resul ting nodified oligonucl eotides conprise a

sequence where at |east 80% of all guanosine

nucl eoti des are 2'-COH guanosi ne, at |east 80% of all

g, o o ~ o o, . o,
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| ocation of this substituent. These variants are then
conpared to each other and to the parent. |nprovenents
wono@shasact eri stics nmay be profound enough thaPCrhms2005/014368
inclusion of a single substituent may be all that is
complBE a3t WitealshicdVey @ QRU! | Batl @fantplhe rgxgeni¢s processing subsystems
criterion. [00132] Alternativel %Jghhe i nformation . . o
often gtilian a dINFAFANIIFROUSIPCHPIY Prgatizatinn, fO5 RTACCSRRE FUVGRIEHCS fowever,
) r of L ASK thel dntikersySRAL ubdiasls BHeegraphics
the pgﬁ%@%%ﬁ%&?@ ﬁ)ﬁ%@gdlﬁéﬁ&?i mul teang%ﬂl}sl y.ygilan one gr. P
memelgsingn usifiedtragypryakichivéctuteds Sypigilly suangedtasesets of non-contiguous
variants are ranked, .th op_4 are chosen d all .
memQg it e dolBFo Toa) L FHIE RS AR TG GUE L from the linear
contigD! 4Aakds@Rpaf udcdese e %fagﬁicg prodesting Labsysien itenhs paged, non-
are synt hesi zed and ‘assayed. In a second design . .
contigtouat aslgyess tdpecchrastd biy ik ecopybari sygeem MRy neigkiing the graphics
considered to be t new_par [ :
proce§ PPSSHIEEL BEre Barr AR Ssp Fibafirte TR ghitbdiment, the page

translBi SN ES1c ik BRKQDInSIyS@hemembs. | Whem theriphaey pracesing subsystem needs
synt hesi zed and assayed. Ot her strategies, m

/ be used, .
to aceassla ivenanement adsdress Rdle g@plgﬁbmeg@ry,@ﬁeagl@gagyagﬂewn portion of
that t i i i nr .
T
table, ViddrisBitdsSthe [[DOA3BEmApt addressMesdd diyrthe gCipbrdsgiregessing shlesystem to a

used particularly tqQ explore the local, rather than
COrfe%H‘i’éd’@lgdl?&Pﬁi MG RIEESH E}S‘@F 0% yslem Ry, arégﬁ“gﬂsagcess the system
t r | ithin libraries that are
mem%&ﬁggfget%gg{?%d%%s r |dg%|sg\ﬁn, any substituents that are
i ntroduced ing the SE t rocess mist .
00241 ne Wit d8e b isifes Do st fpabafd ST aff g geyiven 0 2
destiﬂa@i‘ofx QR YeHHRROS BB B! AREr&idkd PlAgREpBRéBStations can be completed

nucl eotides then they can only be introduced at every ]
until e posteserije QmDand s apcspted) Hepvosalinyordeniotdccentdhs posted write

tamgers ich reguire, ph hor.ot hi t v di
R
systef@BiB@bryt @l @téheind theqiagel &M addmotoreaporeting toythe destination in

di scovered by this process. [00134] The Ki ngs of ot
graphiesymemeiye Recans the ansted wiits sBBandYloeiFanXSUasRgHent bus completion
ML Gl AR . [o ddeRtioRtheR¥nihBehe data from
operagighy Pt‘tyrl/]l Jtt g%?%?é%%p%ﬁé%%ﬁsﬁﬁpgﬂ) a ee synt ﬁesi 1sE v fe )
the phg@@@niisti@neibie idlecked benthe postedwriteiqperntions yAs Hes ipgsted write
schene. The process s not limted to nucleotide

d
operaig saIOABE SRR AL A PR RIOFSPSCBRURIS RG] fggeta fom

. i 1 B 3
the p ?%‘Iﬁﬁggﬁ ?:*fcbtléi ,%%ﬁ/ A“E%ngh}i s Ecgfnts‘%/ ,@E?C?%%‘Sﬁi licity,

oo PRI MRS5S, SHELS, SFRIL Y, 860 severt

conteRHC | QRSB drST SrRdds EmaF R RESGMtEORALh kb @bplication, window, and/or
conformational flexibility, protein-bindin

executhoar thotad pratesssel, bynthe grapthics papeessing sWasyplemn gWhGh EYitehipg between
con S50 7 ke all-3iSe S5 U0 RblFALpPBeraions rom the pror ontt,
stored sRtcagorimdbh h&tiafasvit] Rk chhext, tods bder infigmiatien for the new

kinds of substiruents that are likely to be benefici al .
contex, tani hegine cxentionof eperationsdpr e ieNCorKanEP enfure pEgpehgxecution,

desjrable to i ' [ : ahs
comiiils fornge Aok hERF SfirBhPR s leaif WPk BhiophBkéh for the new
conteRy BSIbhddderdrs nedni@ady present in the body, e.g.,

2' -deoxy, 2'-ribo, 2'-Onethyl purines or pyrimdines

or 5-nethyl cytosine. [00137] Substituents already

part of an approved therapeutic, e.g.,

phosphor ot hi oat e-1i nked ol i gonucl eoti des. [00138]

Substituents that hydrolyze 8r degrade to one of the

above two categories, e.g., methyl phosphonate-Iinked

ol i gonucl eoti des. [00139] The anti-1gE aptaners of the

i nvention include aptaners devel oped through aptaner

o e o g e~ 1 N
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recogni tion of unnmethylated CG di nucl eotides in
particul ar sequence contexts ("CpG notifs"). One
\Noamspmumothat recogni zes such a notif is Tol | PCTRS2005/014368
receptor 9 ("TLR 9"), a menber of a fam |y of
[0026]0l In:d itkied Bieepr P hitéci@respstey entext atatqaqumcatlpatr@ay be stored in

systexﬁ,hﬁ?%gﬁ@gf&bsﬂ%n@@gg %etgg é}'a];‘)glg:(s) %Ecl)c%%snnlgg ean R§ Switch contexts
via a Pobe® @ﬁﬁ&é)ﬁéﬁﬂtl@ﬁt ih@%rﬁp}mhbrbc@ﬁlﬁg%ﬁﬂgsfbﬁemusﬂ laad the new context

sequence- speci fi c nmanne he recognitjon of CpG
state ingetnfasion fray eyser eneney. QKRS NesaYse o ﬂ@st%wmma%‘éatlon 1s not

nd, ul t q spen 0
comp eé?q ug{ O'ﬁ? %F%.Fft% grlocgsglmgce | ﬁs&%@ egé%a%tslﬁ(\:/haetﬁ {:)orﬁé?tgrp e graphics
proce&i%g geRyfERTaMdtAgcR S tHeSystein meagotyatia dre dita BedC THuasthe computer
nol ecul es and expression of inportant

SY“®@6£§@P%U@@@EF§“%DIecules and cytokines including IL-
12 and IL-23. This activation both directly and
[0027]n oli“xgexet 2 yillestistesc @ szeBerah dechinzek | for gspenteg ,deadlokbkidi ny computer

robust up. re ul ation . of e TH t ok
systerpoft e PRI Aan EUPHCE (o g ee a2 0p GAHGpcates a first
data Iﬁr()o&fﬁ[‘f Eﬂeoé}aﬁgé’é PdkedsiibQebdRitm 2P PRI SostddWFRVPRration 215 over a
I nmune response to vaccines, an effective response
data tagaTostoradtt Hre, posted Wiitp operetiomt 5, lewigrapleige prgentsing subsystem 220

s ST S HE R Sk, O SR, R SRR o

accesbifBUYSredineMdiy 230! tHeapdstdd Wviied apautioe 216 moadt doepyhe graphics
or in conbination wWith a ni Ab or other therapies), and

procegsing sithsysem 28 didmraccaringtie spging detasizaria éystfleeif%]
Aptanmers of the present invention conprising one or

[0028)0r 8 dapmtwdinéiter therimmactin, thel atmhigs pecessingesbgatenn220 accesses

- identified or enerated b vari ety of trate i es
seconds iRg, 285 g, SYEE! SRESY 410 o CREN G Altezaaer Biraioh, channel for
comnplm&?l@ﬁ F ler ttﬂ@ dala’ %fg'ﬁﬁuﬁla&agﬁelg'ﬁquag ih8dRndent paths for data

groups. I'n group one e strategies are directed

comntumdadem b¥erithe sane datndmat iAsgpnagtaanpde, she BEPExprasy bhespecification

if or ot er i nmunosti nul at or
allowepb P LR DS L THRURoHE Saa GAERE! ERG PRy data with
each @Qﬁ{aﬁ%@ Yt Bhta "RORTER Cﬁl&%ﬁ@éml)y b HithdGo Slte@éiefEe %ﬁﬂ the other
one khown to recognize fs or other
exchangewofobtd onuthatflyExpeepsalatpdnisand known to stinul ates an
i mmune response upon binding to a CoG notif. In sone
[0029? npdidipaise @f tHeh 90¢ted/ 8t OBpdr iteonN QNS @nﬁnmbgea tosthe graphics
E. The first strategy of this group conprise
proce@eng @mmaiyﬁgmsaoexeta{ﬁrst iropk elisAneln fog sxarmple V6 0p0n the data bus, the
S f
grap cosgroc\:ﬁ%g’m% glgbs?gt%rrlu%fe(p(?ﬁe’gs %ngéeo%dg\%tezflg:\l}gﬁ‘t{egffgr 8 xarg lg eVCl, on the
data lﬁiﬁvﬁir QpiRRing theisBgorindDh Izgﬂl’fttﬁh&mtbmempmoty eher dilmn@ the second

CpG nmoti f has been incorporated into ch nenb
virtual wémaw V&d, ther 2ap lﬁ&rproq‘;ﬁsm%l SEh sxetamri?g? gFpdsea &que%tnm for the
seconﬁoﬁa 65 Qi P W terh 'H?? é5e he LA RS I‘Xhleesﬁ’&gls 240 from the
menbers conprises a regli on having a CpG
systemnnmmﬂé()emrtghhc sécond arrthal dentelf Yidigohihe alptathErretumS the second
Qnprisin G mptif, The cond strategy of this
data g3 d0 AN SROCHERESHATRETSHUEX(t n) to obfain an
aptanmer to a specific non-CpG target preferably a
[0030] artgsng the, @cond dEa 20heetaicend Vianthenssce ]z)mwgbclia@nel from the system

rel nt to di.sease devel o
memS) S e SpphRttre STt o (GRmiRy B fbgmagon needed o
compﬁa'@éj {1 p SRl ﬂ'ﬁi@é bp&taforCR S WP ihd fitshldata2 IR gFeNexample, if the posted
pr ef erably a non-essential region, of the aptamer. The
third strategy of this group conprises perforn ng
SELEX to obtain an aptaner to a specific non-CpG
target, preferably a target, 9e.g., IgE, where an
i mmune response is relevant to di sease devel opnent,
wherein during synthesis of the pool the nolar ratio
of the varlous nucleotldes 'S blased |n ~one or nore

. . T T " e
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acconpl i shed, for exanple, by adm nistering to the
subj ect a single capsule having a fixed ratio of each
woOhersapeudi ¢ agent or in nultiple, single capseCeast@ms/014368
each of the therapeutic agents. [00167] Sequential or
write Sipbitien i Sh-yitesfiptuigtiaveta sheafirst dats 21 to the grphdescmemory, then the

ot YA SOt b, Lt el D ATLFRE LAt o
mem&é/a:iddfé%b' g %raﬁhmsrtﬁ&%ﬁl%“ﬁ) 5 @bir&pondink PABYS Giéniry l2ddie8Sin system

di rect "absorption 't hrough nmucous nenbrane tissues.

memdiye230h e"ﬂmmaphles prgeessingouhsystenn dR9 mayt thew writs 24 h thesfipgiedata 210
ut
o o REP S In 25V S b BB BByt g st

200 i8dpedudsie aqurt@oh oNjtiee bysidin \medmytm oThar cdrimﬂeapehﬂ posted write
agents of the caonbination e adm ni stered

Operaﬂ@p 2& 3 png frepobe fisyt vatyad Pheamraly/@r gdditignal operstieRs. g |
t herapeutic agents nmay be admi nistered topically or

[0031&}I | Int dieeteop entinpleagenfist day 216 majymincisicer echtdxst sw1tch command for

e sl e K iele B CFSRE blunicaes th i

data m fﬁa%dﬂlgttﬁg cOMBEr WifS: confrRAHA NR LIRSl RATBRYerafibs 9153 8¥er a first
nbrace the adm nistration of the therapeutic agents

v1rtuaaschdtandr idbelee afpaphécsi prdcessinge sulexystein 220.0n Imi respapstrethe  graphics

oSS PR S i, S UBE cCRIBLREL % e

the sEQRdAa¢o 205 eAhivBNt HBY eRBnI0 NANGIQcHHte:@ NYats Uhfoabhi®on, from the
time so long as a beneficial effect fromthe co- action

systemfmerheryd30bi Thatseomdodata A5 ishkenoysed by dhaggephiss pragessing subsystem

220 tgﬁmtsé rcg%tte)(rgts glt&gg@otrd%rh %gghn@fe%glna':% ?&lﬂ% ({i ﬂﬁluded in the first

data 200) tA¥eBy \Wosipldting the rpdéfedgwtlfeea;sdmmm 12155 tagdfegehld she first virtual
renoved, from t he adm ni stratl on of .the therapeutic

chamg:é &tagdlt@@ph%atws dg§‘§ ZEAPDISS PEOGREBRE sub[smjgrg SO wntes the context
t rd 0 t fr
st FOSERAA L O o R 005y AD A 08 1t e when
execmmsmmbés Habke tathiat sentednponent (s) of the therapy,
di ssol ved or dispersed in a pharmaceutically
[0032]° Cﬁgﬁ@tﬂ mu%gteymgefé}ﬁrteaﬁﬁque oRbleleEeiRR Gedistkan computer
rriersinclude any and all sol vents, "di spersion
systemedfi0accarding tngmothenenbadient of the rinveationf dnGBRU wecmrgnumcates a

0 d absorption del ayi ts and .t
firt g 3B AP RO E Gt 70 e ARED i feration 315
over £@4th b8s. SHBSE BREBTHIdIm¥RE Wiskika¥dabdve! E(ﬁ?lt’ﬁ&é grocessmg subsystem 320
Suppl ementary active ingredients can a
needsi tneetripes asesand date 32Ado complgselie pestedpésorardion B t he
present invention. [00170] The preparation of
[0033phardBeRd theCpbbRin PhddadReR loegirfiay when g ﬂoqemew: ltﬂe deeond data
known to those of skill in the art in light of th

over prdstrehies blosksbbuirte Pvgist cyiiteyoPeration :i:lénﬁéf‘s Pmbeﬁifgleﬁﬁyf computer
systeszeB(Rf ﬁBﬂ{d%g aﬁ)chph%ﬁl ??lﬁé fﬂ LlF%éTb%ﬁFhénq,uﬁ% ﬁ)gillultn%ﬁ’lﬁlsy 330 is
or suspensi ons; | é) orns suitable tor solution

comnfUniGwES paits iherpraphicd prgedssing lsiﬂmysﬁeﬂl 329 €a hise;mratasiata bus The local
tabl ets or other SO|Id§ for or m ni tratlon

memqry 330, prga e segond e S5 r?%lf&ﬁWO AR ?Sr@fea?%swﬁﬁuysystem to
compysﬁﬁg ostB& etk %?ﬁﬁﬁﬁn df 9P~°As (R 8T mehfr ¢ ‘39@ ne&@l ¥&%ore the second
aPant's and he use of steril
data 3261 nzddatoi @mspletsuc posisd ssadtc rmeeﬂaasednwh‘ahgstle fiyst data 310, the local
surgeons, physicians or health care workers to treat a
particular area in the operating field nay al so be
particul arly useful. Conpositions may al so be
delivered via mcrodevice, mcroparticle or sponge.
[00171] Upon fornulation, therapeutics will be
admini stered in a manner codfatible with the dosage
formul ati on, and in such anobunt as is
phar macol ogi cally effective. The formul ations are
easi I y adm ni stered in a varl ety of dosage forrrs such

o " o Y - L T o o o o o
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and/ or the incorporation of nodified nucleotides
(e.g., 2'-fluoro or 2'-Onethyl) to alter the chem cal
woaopaeitdbon of the nucleic acid. The ability POTIUSD®S/014368
apt amer pharmacokinetics is used in the inprovenent of
mefndby 330 inigy bereisepl wukdttyfodinaadry oihsreby presetvingrarny ef the advantages
A;e devel opnent of new t herapeutic applications.
Ofa‘fpd?e WSMOPErchifectBRe ¢ her apeutic applications, e.g.,
in anti neoplastic or acute care settings mhere rapi d
[0034)r ulp @@sean%m@e the posied- wrife ﬂa‘;rab@n ddsi pemmupicated to the graphics
proces%%grs%% ste Cl 9% %P ﬁaf’aet?l.'ls E&%eﬁ It@%her ﬁgt AP e graphics

cuI i on. ernati

procésk’iﬁg ajbsistedn, &ﬂ@|glrzqﬁﬂidsq5l‘éces§mg subsmitani sRanerds heeqpiste33s for the
where system c circul ation of a therapeutic.is

secongledqts a4d 19 thedespl memprx PPRIGVE 3 SFPRIREY dhla Bus.nA Tegmae AQ from the
localtn'r\~I &a%@%?ﬁhﬂ@%ﬁ?s&@n&ﬂ{tg 4b 8t S%P Q194 brs.addi ti on,

apt aner armacometlcs I's used to

[0035D dg égt tpxg Cs(télcc? gtré;(% Ir%ﬁe‘?e%l BWE ehgr%glptgill}go% %%b the graphics
proce%@iﬁ | s6BdysRAS 320 delBRMinkE tlﬁ’eeﬁiféxﬂﬁtl%ntr@e@éd R cdrhiflete the posted write
i stribution of an aptaner therapeutic in an effort

Oper?(tmnt 311r5gef the fiastt dagul3ap. t?@ee&fmnlﬁ,s @emos@dswem pperation 315 is

or, set [ I n_t.hese appli t.h
st e DR OE S0 14 Wbl BBt LR 38 opt s 325 maay
be a Spraafdnf bE ah 1298k8s Blanslh@RN (#ble ufdd h@t{sletté‘l Qr kit tnhdinory address in
applications, it may be desirable to target tissues
graplu%mewmgo & cosiesnandingnpaere MYRory addrgss dmsysepapemey 355. The
I t
graphl gro%e n&a%?g#’%gé%u&gy tﬁérf‘(’vtr%é]hgg %{%%FSQ i gz{ g 10e l"clc{ the graphics

mem@[fy(i‘f 58, e/hidhaihltie agifivdulcaias ardhltbdft&reaéﬁ oeﬁtpﬁdsrtsyﬁ&uéiOOFim tocated in
exanpl e, as descri bed i n_the pravisional cgplj cation

a portian (Al dhesuTeR MERPRI Mo, THE) SHRAISES G Pesiech i pheralion 315 and
I [ h
frecs A e Rt et T PR a7 < L iy PRe S bsystem 320 for
additibnelr gpeaitones”, and in the non- pr ovVi Si onal application
United States Serial No. 10/-,-, filed on March 7,
[003 Ooﬁl arﬁ)‘ﬁ%r%&ﬁﬂnbiee%e Eﬁﬂﬁﬁt@'h@dmﬁ@ﬂwhﬁfe' PBorRéxttdMBich command for
har macoki neti ¢cs and Bi odi stributi on of Aptamer
the gfihbica pracessing SUbPEGM 329.0Fn Gis examphe A PHS0 wenmpunicates the first

. .E ation Wt a20k PEG
cata 80 By SR NE bt Bl o8l o TR PR 315 o the
graplﬂ&‘t ?{l@ésstnlgei@@ﬁdﬂémciim efer&pbhs! khe gﬁpbﬁb”p&!bcﬁﬁsmgl subsystem 320
d tissue. [00192] To determ ne the

retne}zs(rﬁathﬁﬁ@@midr@eta Boanthih wdhisrexppile iBefugsssontexs sigte information, from
p t
e 180 8o A0 85T B 981 BTEn S0 UB20ES i procssin
subsy@téﬁd 800 tdjﬁsi)tclﬁcc\m&)iteiry acforacametheths cantextnewitdhotontinand included
paranmeters include, for exanple, the h -I(;fe.
in thc( fl;s; Q}ta 3@9&1}5}{&&@@@1@%@ @oret@ ))vntf ngrg%q)rbag freeing the data
| t o .
bus (S6REEL oG U hnd B AR BEendtlE subopstem 720, oy pddiional
operatibnpl asma concentrati on (Crac) and the nean residence
time (VMRT) of an aptanmer conposition. As used herein,
[003‘7t]heAB@tﬁ n%r‘ﬁygm Rxﬁﬂ‘hefni)l&ﬁeﬁtt}% eraﬁﬁlcé‘ BEREssiiesbsPdteS with unified
concentrat’i on of "anh aptairer therapeutic
memmgr swhltGMmres i ivethef h@h apﬁ:rhn@r aammamdstwlﬁt |Sdnct1\75h EONUTY access.
ue is. g g t he ioaénl i i.e.,11 ber of
Grake Piper Stk LG B SR APy o s P P Te Rl Bl i pumber o
sparsé1 Qi b @l Blxiet) rﬁﬁéretharﬁﬁtlﬁ@ rcoR€l Bl dlis Wbkt d fagad AetaOr Conversely,
total clearance (ad) (i the rate at which the
aptamer therapeutic is rem)ved fromcircul ation) of a
gi ven aptaner therapeutic. The volume of distribution
rel ates the plasnma concentrdtdion of an aptaner
therapeutic to the anmount of aptanmer present in the
body. The larger the Vss, the nore an aptaner is found
outS| de of the pl asma (|. - the more extravasatlon)

NN A N e o, e .
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bl ock filtration has been shown to increase with PEG
size up to approxi mately 50 kDa (further increases
woaves/wsrabmal beneficial effect as half |ife becoms005014368
defi ned by macrophage- nedi at ed net abol i smrat her than
condpeitér By steitis Upﬁ‘Mlz{& “thibres sitechm enem)ory [fQ 0@ @sqessmdoa dengp.ofpngiguous blocks.

To cqpﬁérflfl}n&l 1ffaegqﬁl\évee$|egr??téwéf GSbu(s Aé a@a \?glgixfp{«lﬁg Uifow for the

inclus¥N bR &tS eRo1d i 1HDid§ﬁid>|nat6 theidabt b&E@WﬁtﬁdneﬂoCmaﬁxbﬁy The byte

conj ugates, previous work has been focused towards the
enablgehatr maslonoffponiiotsert mﬂc@&mfaciat@\éﬁoghbelagtwvfé%ap pstgn memory.

Usmgogytﬁa?qagf?dg%tg giugener%at | pg%:?l ] a%cj E}é@(se% V\Eﬂt%l\éﬁ§ dtaﬁeto system

memdvhilRESSy ap&tiapaaahftunbenolgatsehl distaibeted pixels. ng the
acti vat edy group. The term nal portions of these higher
i ! 38 of 2 block
[003% ggtttlx%\@ ﬁx@%)gx é))’f?y{é?é gblé d%tsa, fof s&eotw%‘}emés‘ﬁ@ﬂ 5 of a bloc

of daeacﬁiobtﬁbaﬂg \Oﬂttaom/mdmdy,t seléamvetmﬁnaiy moesst $tdk requines substantial
attachnent of one or rﬁlgof t he PE

th
overb@edrp&mag cgempleadightre 4 HIUsTaes £ 15 %B%f%&t 709 9f dhiagformatied
accoraﬁxé tga[ er e%i%o M llanhaye PRk& 4003AcuMEs 4 BEMen 05 aRd alBbdy 410.

or nore term ni have been acti vat ed,
The mmmmmmanemmdaga do bnodoaunnuracatwb ifight omEdsviet.esoh @8 a graphics

are re erredtoh [ti-actli
proce§ife GRS 18, Rier e P % B SER) Prdoter agtfied with a
compﬁfe?’s %%itér\/l%&ﬁoryl Byv&eS@8a WS TheRadend0$ éidlides inforration to direct
branch PEG nol écul e are activated, such PEG nol ecul es
the pavket 40¥toritsantendedadestinatioat i vat ed PEGs. I n sone cases
where only one termnus in a branch PEG nolecule is
[0038Ct T hesher 106 o fPEE smldaslipskenne0 rabdoeinchdet bywsenable data 415.

Acconng e d G e pimEE eI eblsCHIERE Bt mask value, The
byte «g[%gfér@at@l@ aslllll:)o%%sthg Firdt é‘!)l?lsﬂlﬂ% FUaE: WO £ thlast four bytes of data 425

seqguen activate reacti on has been descri bed
in the( tadyr 4]5) ®tbeade]echingly measke hecdrdiad tb mzjyah@oﬂgbxe byte®palgg data 415.

o e, b T S0P, RIS SRS e oy
410 Wi ﬁﬁo@ gg lvﬁjitfe QB'tﬂe &é&lﬁﬁtﬁfrpﬁgvl’oe AW reREly, g;g altgh the byte enable

I nc I ng mJ ti pl yPEGyIl at ed nucl ei ¢ aC| ds. pr esent
data A0y eat'ilbrwidll slitovenbo npnweed@g@ylt@ itk szt hodyt A rtp Cbe written to the

s SR B 5 P 505 ARG PG masin e

first Nﬁf pres QO0TRaithd RIS folh ®FRes a2BPB thé B@d)} | Alctwdingi tetilie PEI-Express
I i nker which separates different portions of

an -
standalpil; theemidde bytes phdatpray jiw bedng Lymuaibanriieh toathgdggfingtion device
h ﬁ %nqr sequence, such that the linear arrangenent of
int e‘t‘ eé’ ?'gh nol ecul ar wei ght aptamer conpositi on | s,
nucl eic acid - PEG - nucleic acid

(00401 ucBenesseBied G Bkpes swdergias de AT é%faé? ap §- ! value, the
002 OITRR

st AR B8 B i Wl Mg s

1magatiaﬂae BBk giﬁb}kdBQ)ro@ssmg silbsyses: dfigi requitep thawtglity to selectlvely mask

s (00 St T P 02 00 e D,
grapl{l%gé%%‘fsgmg?sz%g%n} &8 o) m&R up 6 e?g@lt Kﬁ@s hia §ing€ Thus, in using the

Ing nbiety Is a nolecule, or portlon
standefd BChﬁkmsd mackeih theheraphpesonresesping ﬁmeﬂanhretlmtedﬁa packets with 8-

ot SLIERTERS TS PASRCFSRs U o SOMBACRY Mootiggroncs

cases, a stabilizing noiety is a nolecule or portion
of a nol ecule which brings two or nore aptaners, or
aptanmer domains, into proximty, or provides decreased
overal | rotatlonal freedom d2 the high nol ecul ar

wei ght aptaner conpositions of the invention. A
stabilizing noiety can be a pol yal kyl ene gl ycol, such
a polyethylene glycol mhlch can be I|near or

o o o, o o
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was anplified by PCR (200M Tris pH 8.4, 50 KA, 2mM
M 2, 0.5 M5 priner (SEQID NO 6), 0.5 nM 3’
w4 UBEQ | D NO 7), 0.5nmM each dNTP, 0. 05 uprCTAKSRG05/014368
Taq pol ynerase (New Engl and Bi ol abs, Beverly, M)).
subsyktégn R@eré fad&‘ftfaﬁySbytE ikiSkingi fbr Brgargiropst dfeda@l, Atqau igcdphfe€Rrocessing
purificatiaon en, Val.en
subssiime mus et ThsdtogioR FAESIowS BA PO 0 1456 BETIRHG e use @ separate

P I_%Eég Btet 8r cadh Gortidyo PEG 8000, 40 mM Tris pH 8.0, 12
¢ 8? © 1ﬁwlspg?n1d|ne 0. 002 96Tr|ton x-100, 3 nmM

l004ﬁn%§ﬁ. gt S0 SR IR pg ot b

bandWidth.2 3R t‘%@al PTEXHRAS hbAlRs iINEN-Byde $@lg] eehdmsg Bdytes of data in a
Centrisep In colums_ (Princeton Separation

packetdely rﬁqalre § bytes tiali r’f@nst wasieful onerlifrd d %ﬁaéﬁr@ted when the graphics

procesplfl%/ glgl?sy tg&s dﬁ%ﬁg g.ff;ﬁ@é‘%’%b &Qslq%ég};sr %F%Q lolf rlalgta For example,

sendifg ayl2awtel grdupsacdayd aithdeditrafyODR2 djasBnb sequissstfonosapdmte standard
were repeated usi.ng the sang, net ggu%s f orqltgound 1,

PCI-mresmp@?k%eowmlﬂg atptgotd 14 bytes o n step.
Prior to incubation with protein target, the pool RNA
[0042/]IaSF1ga&s&| ithiwtatsg hara iffipréSedrPCl-Empress pediet I%Dcﬂb“ﬁmg fagr arbitrary

col o renove filter binding se t hen
byte FRasking ko7 GRBTRUNFISHS GIYCT i B4 MRS p PRI (& et gfjment of the
mven%‘bﬁp Tl{eop@?ﬂi]( febs hh@dallbws tﬁpﬂﬁd&:ﬂnﬂ‘i’orpﬁp%ﬁ}% défified packets.

gel purif Tr anscription reactions were quenched
Vendwr defirsd pmk@@m bavd aetmastmdapi paskpi header ptqvedpdptmﬁ the depstination

cevic s i BE AR PR PSR AR RS, gl B hnusacs o

vendd dHFnd® phokeB RPA Ml Eng 2Giohaitpiderd aderSe3tuald a bk@ene). As in the
NH) at 225V for 1 hour in IX TBE‘(th mM Tris, 90 mM

standpygly P G- Bpralss wc&etnmeewpo%mtaémm dlatpatochs egmipygicated from one

devw@ S %é&bgra&q%gceb%& Peﬁa p dus. | ﬁ%&g%g%og_? %ﬁ% HRAERLAYE direct the

packexaﬂoemitf mtdnded destimatietl i N excess of the h-1gE
concentration throughout the selection. The protein
[00453On?l?@ﬁ&?&t'aﬁ’&r&‘@éa&er@ﬁﬂ& bkl Eﬁt‘én@edrﬁ’ﬁg dfabldRta 465. In an
en was dropped | ower concentrations ‘during
embo@ubm.&qﬂhe ektendedbige (eitatﬂe dam)465 Ooripdsssistifficiemigs \mgllem demarbitrary

A T N A

extenﬁ&ffbﬁg @haﬁf@§at§ kb5 §s éqﬂltaptotth‘@nurﬁ@émﬂb nYVEh% Bb@?df@st &flan example
e positive selection having a

1mpldmdngﬁoooﬁlc@mtandtd bytereapble datart5oig @ésbltﬂ bHQiW@g fopupto 32 bytes of
gnece ration ratio was used. This
data '\’Rg]%e %%&%O&o ibﬁé?lgﬁévee ’ir;]ﬁ’élency in attenpts to dri | ve

sel ection towards higher affinit b| nders. Tabl e

[0044] onBedanse thheiesténaéi@m wicg anust bg apleciouIPPRy }p@)&qrprwhe non-standard
e r
reaa RS ST 08401 8o BRRRRIL RN 0 Wb g socied

with ﬂteegl(aﬁl}ucy@ﬁiteémﬁg atyslystemntd détectnwindiber the d8ERutylsesystem memory
required to obtal n a PCR band on a 4%agﬁ)r§&®e E- CGel .
contrfehlerwwb»cagw W‘l’%ﬁtﬁ@l wihathe sergpter pystsip [dge,0f igh the CPU,
a DY, (-H8HRGy 9k
s o T o e P AR R0 g Py memory
contro b asmaEnpkatbile rthe gxf‘slpmcElpgioasmhganﬂ»bwmn 1s:mstm«;igd o u&zﬁe format of
I L, Beverl MA) . [00223] .The progress o
packe; 4P Eon ol ApKES Bt v%ewéyﬁ?mﬁaemﬂra dﬂwsw%bf the system
mem@tg/ MR eP ROho RN nfA 1€ b rdémcte h&ivdk LhQRRI k‘Heo?l%phICS processing
| ter during the positive selection step. Tab
Cond| tions used each round of selection using (rRY)
[00224] h-1gE Binding Analysis . Dot blot binding
assays were perforned throudBout the selections to
nonitor the protein binding affinity of the pools.

Trace 32P-1| abel ed pool RNA wasconbined with h-1gE and
|ncubated at roomtenperature fo_r 30 mn inIX SHI\/CK

T B B 2 R IA " o o ~r—
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tenperature in 100 nL of I X PBS. The supernatant was
then renoved and the wells were washed 5 tines with
wo20sno4mash buffer (1 X PBS, 0.1 ng/niL t RNA ardT@s1005/014368
nmg/ mL ssDNA). 1 In round one, 100 pnol es of tgool RNA .
sub$ysBnx tolifsethe gitaanot ﬂxétdfi&ﬂ)ardvEEbExmessqmcbd 409 fooselpggtively masking
bi ndi ng buffer (1 X PBS, 0.1 ng/nmL tRNA and 0.1 ng/nL
data WHtRWP Sysferace s with i nmbilized protein target
for 1 hour at roomtenperature. The supernatant was
[0045] heFigmemS\AemchﬁrH itlintraecd Isystena of ongasivaee displaydsiopmation in system
I.n_subsequent r

meméé?tgcimp\g%ves fe@geg& qu%qrr&%% gﬂ%%m% ot %%R%ﬁgocﬁ%gﬁ{ bi" fhe invention.

Typrdaﬂ?ug’ M8 AihOisidnal Hby JF imALEUAtEHae Ibaéru Eﬁ'arlg’edaﬂmyytem or graphics
1s to renove any plastic binding ences1‘ror‘{;11(_§fm<eb
mempryais afsefies @f WS op eaiumng sorracidiang 10 58 gF°f§XémP|1%§ e buffer in
n !
mem?wtwgl(]%%réanq?r Oaﬁ]?ﬂt?tthﬁ grrggé a(?a gﬁé Ih%sg?oﬁtngﬁg’ggsim an image, followed
by alPbN@elisagd fga Pferahe veni mswbﬁtpad:ls‘ iorthd ithage;, than al m@thb image data
t hat had been previously bI ockgd with 100 m bl ocki ng
for thbulruréro\*( pipipgsin an mage #d ORRIRD- 0. 1 g/ nL ssDNA and
0.1 ng/mL BSA). Fromround 3 forvvard t he
[0046]ar gaheughutis | irzegemeht of weragh| dak edmpbfies) thegongersion of two-

d1me{3s?§rr1na{lr{f/% d?{q%@x{neerlr gm%rg?() n1 bl o ngxﬁgngoijof gtﬁ%r} ng}f%g%%ry, it requires

addltg‘ﬁgf 4§tal B@s %@ﬁd\i/id\’f? @ﬁ'uﬁiﬂddomeﬁio?}@ ardHitedtukesC as@aphith @rocessing
bound to i mobilized h-1gE was reyerse

subsystemsmcmegtaplhme owdmyoriyrwithe high degtice 9 fvardimgnsignal ggeality.  For

exam?%e raﬁ%gélitnfzggrq%?ssqgﬁysﬁré dgﬁg) mp{{ﬁra ?@%&?ﬁ?@bg??dgﬁaﬁg a given

pixel@é@@hef &rart%' PIR&IE, boll i the Sathé tovgad i ety rowed as a
tenpl ate for PCR (Taq pol ynerase, New Engl and

[004‘5I obaﬁti’]% mhtt@n%%r up u@ﬁ’e%gd% zﬁﬁe& &%awahgerﬁ'ent described
abov®) theRdistahd¥ein é}&tm&nanoryﬂﬁawmhdjﬁmemarpnm wa diffeaenti nowvs will be
out for the nunber of cycles ported.

handegh o hopPa T G ORGSR Po B ALUEBR BRI CBERT i allowed
@le d

for thQ bﬁs ?é&g&?é@?gaﬁ% ﬁ?éﬂ&l %glérrng%{bns S%Efezt?l@glzi gg))%t%%ﬁ e data in

packétaﬁﬁ@errs iits hooladgti cfgadta badios, @s iseusseh et theamamhics processing

subsgteegr? gggtn Qe%‘iﬁlltng qgaﬁsﬁﬁﬁﬁlzéfgets gggetﬂaéatzl @&Wowmggétgrﬂqﬂemory to write
1mag9 Qigia fo?ﬂ’%rcﬁﬁ)eo%c\éﬁtsplﬁ@ﬁ alrhe dataibuh odervb4d Mclired Bpusing multiple

I 0- Ra Her cul es, CA) according to the
smarhmukreractarhee than erecieraeepaslel. d@m@ﬁsps theperiamersepndcpificiency of the
mtranscrr ption of the pool RNA for the next
Comif%?f%’éf SI8% sel ection. The transcribed pool was gel

(0048 b Figumssioh ot Shollsiate omaT s LEniosd FPISoRLHRaRdn system
memggcﬂ }%%rogé %r?r? F’xg é)t%‘r‘itohﬁﬁme-rﬁgm toCR ghﬁ)b@ﬁ‘x%ﬂ‘t‘%@dhé 'Ihventlon

Ion ustn conposition [0

To 1dvetgE i Rel-dighehsidhylsiosality b 1rﬁ@‘e&iata gmemtabbhete gamzhlcs processmg
nonitored using a sandwich filter bindi ssag tl h til

subsgstemgzgpemla%n@at plode 1?21‘@1“(”{‘ OERIBIZEDH HE &t ‘?ag? PORFERfiiles. Bac tile

4oe tSE?Ml Ratds a portion of
B YRS SR gt oSG PR e s porin
an 1@%@'{5@0&111(!1&@6 ﬁ@{dlstdmﬂe(amnd) aeadmbor df ties, inpdeding kitss $04n21 0, and 515.

nIonfrIter sandw ch jn. a dot r at-us
In the SpRP Rt pl Bighrestin B yue f?ﬁ‘é‘dﬁsear %éx a%@ S Pk HRpever, square
OSDiXAS nfaglbewséd BOalefhfE emBudichents. In
and 12&1;%@1 geqﬁkgﬁaﬂah%g%ﬁh%g%m é%?eg%§(o 25 nM 0.5 nM 1
nM 4 nM 16 nM 64 nMand 128 nM h-1gE, also a
no-target control was run). Pool KD neasurenents were
measured using a titration of4 protein and the dot bl ot
apparatus as described above. [00231] The dRni Y h-1gE
sel ection was enriched for h-1gE binding vs. the nave
pool after 6 rounds of sel ectr on. At round 6 and round

s~ o . oA o ~
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positive selection step was conducted. Briefly, 1 X
1014 nol ecul es (.2 nnol es) of pool RNA were incubated
wonodsN047x bi ndi ng buffer (1 X DPBS and . 05% TweemAR®)05/014368
inthe wells with imobilized protein target for 1
FigrBO UK, dich pigsl iselapdéd ivithethe meelsuperanatmmnms thehanage 500. For
rempved and the wells were washed 4?& E 120 mL v@ 500.
examplef filer505 tpeludas Shaglishiour Bixstsan gacheqfdbs st {uprdews ghthedtgee
was i ncluded. The pool RNA was al so i ncubated for 30
[0049)i rEitere 5B illogirat¢se lrp@eatiataéﬁ()n r@quaegxtmglal portionr efirthgeimage 500

an | astic b|nd|n e cesfr m t he bef ore. t he
arran%%g iquWé {eQy I“éeé’?‘?réfn Eﬁ € THe?h HB?m gﬁ@% ig¥ention. ™ In this
embold%én@ 3afde QXta %oxaéilxgh tilea8 dlord P nfibudBsRiSsykleat mbmefy. 6Fof example,

washes) after round 4 to increasée string enc¥
the pontionlsl55 @afsgssemtmenpuymtoxﬁs\mn@gmdx@a for 4lhpbBiel pizelg i tilgyF05. In an

eSS R B 5 HECHO i o B SRS ey

stored i;halg@ g fornd Jhae inPlileBT0. | AMérhaDdaey )the hottlodvsdd of system
by incubation at 65C for 1 hour. The resulting cDNA

memaeuSnayshere asage dféiirﬁiraﬂ@ffthﬁplpéﬁiﬂ( tied 1ol yner ase, New
Engl and Bi ol abs) "Hot start” PCR conditions coupled
(0050 tBy 3G iBlape Ahiang 4 seTne t&Iolslchﬁlevxab&alusleﬂ of pixelyyithe distance in
prinmer-dimer formation, Anplified po(J( nggra]& D%IA h
systemme ey atweenpXpls 4n @H‘P?ﬁtsr@}?fs dresiRed PR pin the cases where
both ?S&?sr ?ési gl) (HC dzﬂﬁéj'tl'i@ t Qs LhRARNHEAGhYERE PPocessing subsystem is
conditions and used to pfogram
frequér[tk)nabtlm tot weite of set ld meadly FINAlSf Br system mesmoryousidg of single write
electl e transcri bed pool was gel purified on a
°Perai‘8n%‘§6 ?/Q%thP%lm de gel every round. Table 6 bel ow

shows the rRnY sel ection pool h-IgE usage per
[0051] oulnch faibkeeeBbodiReitt, ﬂm&mgmnnq BEmgse gatapisriilpsingystem memory

0],..The sel e r es g
is hldb Ewn]th € pOTtions oﬁtfhﬁ 105 LOGS m%iysg%?%cgéﬁﬂeg?l[g dhﬁtead pixels
are rORRIncENDyVRS/ithef olddeds ah @M@buﬁeﬂhﬂaﬁg&ﬂ aﬂaﬂlu@@tbbfed:anhne as
to roomtenperature for 10 m nutes. Next, pool

discugsed aabeve orfe dife pddressniransdation rarber of the EF?PHWF gtEO?%SIP& subsystem
n 0
vans D5t R kL 0BRSS i f SO oo e
to thetib®Arrirideent cfindge ditaistoral waystbinaherapryar at us
(Schl ei cher and Schuell). The percentage of pool RNA
[OOSZﬁOUﬁ ufe% d& Rd ¥ flﬁl@ﬁétls %Oéﬁm‘ﬂ?cs f&aic%&%ﬁ‘ﬂg‘%%aég Qata accordmg to an
ored approximately every 3 rounds with a single
embofimdit ofcthe énveftibn. ZﬁgilrM 6N li&tratdBon |pot(ibnne%snu resamplesimage 600.

wer e neasyr ed S|n itratiqn o in a t he dot
e oL 5L Wt A 30988 PBOGoRREs HhRedhs to an
examgfél REOF TﬂQeW bEREd A yohE Graphids PrEtSsiRY StibsifemNaMehis example,

e selection stringency was increased by 2
regloadaﬁ t:omnapoa@ﬁs of tilee 66 endih)- t Micanseshleadiment, yggaon 625 is referenced
tinued for nore rounds. At round 6 the pool KD
“mn5ﬂ¥§oéﬁﬁ¥% it %ﬂ%ﬁ%ﬁﬁo nM The pools were cl oned using
TOPO TA cloning kit (hivitrogen) and |nd|V|duaI c| ones
[005351eql“rem@télévemm@eomta|Cﬁ€f§8p0nﬁlélgrt6uthl IegigB f125¢ Gt EFARAYSS processing

subsyfejsd,ga&rb{rjr%rlxmrllf:{é]%gs{1 bhe ) % ?ﬁ%@g@uﬂﬁ r§ aﬁglgagsds% ‘?1%%& EHé)f%f%rﬁléceztAl,le region

625 ifbo@eDr SR eYREan mehiey dadiessat Iichwabodimentaltilagransiatemn table is
cl ones that appeared I n dup I|cate @\gere tested for

used m fgnslgtet ketweqry prgigl ﬁg’»nwrx.zl GrssRs A BSkPt FersYy 3fgosses.  The
| | { @ntainin

eraptis JAeds g SuEPIeR e roffel W PO priblyof B P8 et ! ntaining
thedéﬁmdlirﬁmgedﬂta)ne hovvever all of the KDSwere

approxi mately 500 nM An addi ti onal set of 96

sequences was obtai ned, and the dominant clone with a

nucl ei ¢ aci d sequence accordbng to SEQ I D NO 56 nmde

up 40 % of the 96 clones, along with eight other

sequence famlies which were not evident in the first

sequence set A SI ngl e p0| nt screen vvasperfor rred _on

o o o o ~ NN
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NO 46, a panel of mnimzed sequences was desi gned.
The hi ghest affinity nolecule, ARC445 (SEQ I D NO 101)
wO20BA0sm4al eoti des in | ength and bi nds h-1gE wWetCh/Ua20E014368
of 22 nM The data are sunmarized in Table 10. Table
[0054]1 EiaaisS 6Bl Elustaleeof ipdeticteglasystem afenfiREAE00 tmclﬁ«ﬂﬁ‘g47nage data
(SEQ I D NGs 97- 103%5 the truncants_derived f{omt
corregpapAEg 1l {he FrEqoeP é’éﬁ"&}s%éq‘g@?f%es Bt OGFHMNGL S¥IERgPPBOTY 600
el e s e e A LR ey g to e
610. p¥abiarimagoflatd 6!)5;12g¢u’dsetBﬁAmage dg.arﬂlS cRspands ®. the migrtlm of region

o2 A S BT DR BT 10 componts

to thé;?cﬂﬁ&%@ﬂﬁegﬁm'625tvhﬁ1u5tllet@103 0” entation and were
sel ected under dRnY SELEX(tm wherein all purines (A

[OOSQ nd G%R% ?&ileox%/ glaﬁggagﬁ]gg &)?gé’es{lhg Flﬁs&st%ﬁiv@ﬁgﬁﬁgs Hefor more tiles

inclugi@FPthe S us%ﬂidaf@[cﬁl of tthe amage | eTige gipics estoessimg Q.Ebsystem then
described in Table 11 bel ow. In other enbodi nents,

retriefigfcash ©f dleg ulegfe@ﬁﬂew@@gn%fiwtsﬁés Hpegemts onisideatig rqqr}ested region.
The Ie%?zlér é dﬂnﬂ&?%%n? ;iﬂﬁgé maga? 'Egé @ss%mb é'?PHB?ethg graﬁhlés processing
subsyswh frite atcomtipuoos taoif bz date bnmlespaﬂldmg witthi the requastédregion of the

imagg,g% %on :{Bg aggglfpg&ggcg%ynléasumgﬁgm q&amrgtnfxe only the required
poi e %@eﬁ%ﬁ%ﬁfw PSSR 8 BpR AAES g g may
retne(/é\Bﬁ?agMdz)ta ICEIBOBGAL 4 b2 uSEQld)rDoN@)ggm@mmgg)number of
UCUGGGGACCCAUGGGGGAAC SEQ | D NO99 (ARC 443)
non-c&%aﬁéﬁwmcu SEQ I D NO 100 ( ARC 444)
GCCUGGGGACCCAUGGGEGEEC SEQ | D NO 101 ( ARC 445)
lﬂﬂsﬂmﬁ@c&a&@@m@@m@sw |IANGCAD TERRG 2fdghe image stored in

or ) Figng% AY&&Q% l](__\éﬁg?sdéé 7L)rlcludmg reading

i €
and v@ﬁi@@ﬁn{l@o&%&]to e ah&&ﬁﬂlgeCtIhQﬁ& aﬁ‘@odlﬁleﬁit ttioe gmh&s eprocessing
t he sequence _requirenents wi.thin an active clon

subsyigpT{FAREES B inags adsetsnlase i ol mapery; FishSs Joqal memory 330
dlscugs%ﬁra{bg ;grﬁor\’\fot &aﬁ‘ Jﬁy nkﬂe:ilfe?n éj%ﬂl%egﬁl?én? of qgé ﬁ%hoﬂ Flows the
esSi‘gned based on a S|ng e sequence. T evel
graphi@groesssiny suhsyabim/to \lxa:nsfesa tendared Gfap o fi8BRsysichtmeyoey to a display

nucl eoti de ener al , utral nutatjons,are obs%{

ed
devieR PoResgRieddE e SEEI0kh o SCASR AT, P Fravifes (hat iinage data
|
v cIBSRUAREI) e o] WYY st EE OB HURESplic procssig
subsyistendismnabist tof coanmurdtate imagepdatavyitindidpley avice e ﬁhespnoyer time, for

forts 249 sel ectio a, dope 0Ql.
exarnple, UL SR BT PETBER Y B 45 By s suh as
teandgq,lidq,@m{rg&&gy bed in Exanple 2B) was perforned in
order to identify higher afflnlty b| nders. The

0057 S5 RPo maes B eotamimise 920 of b Py bl ' @k In an

embodBRéINGE ghPhibsipysesehe sittisOdteth QvRiedesd ingige darfftbt ohd ot more rows of
aptanmers such as conbinations of multiple I on

the impgastabisaq ef gie rgw beinggosymumoatad m{l@sdlspg%¢wx%?l"1gure 7A illustrates
an e;laméﬁeS g%%lﬁgﬂl)n Q)rfetgi%ré?ﬁl')o(%:fy]rnentA %ré ORP|1RkEa0 bR ﬂ'xﬁ%e 700. In an

emboHhMEAHAGAEAACEIVIC0A AT EEHSGHACISEAT m&ﬁl’a@ﬁcs processing
ATCGATCGATCATCGATG- S (SEQ | D NO 104 nt hesi z
subsya@r;nh@orawumsﬁtemﬁpieégmg@m gy%rﬁé%al% evi dﬂs Fow s is being
deprot ected by standard met hods. The nucl eotides in
bol d had an 85% chance of being the indicated residue
and a 5% chance of being one of the other 3
nucl eoti des. The tenplates Were anplified with
5' primer 5 - GGGAGAGGAGAGAACGITCTAC- 3" (SEQ I D NO 52)
and 3' prinmer 5 - CATCGATGATCGATCGATCGACC-3' (SEQ ID
NOlOS) and then used as a ten‘pl ate for invitro

o o ] 2 ey pn 1A o o NSNS P\
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sel ection buffer (I1X SCHW; see Exanple | A). The
super natant was then renoved and the wells were washed
wo 2005nes74wi t h 120 nL wash buffer (I X SCHWK, 0. BCiuBIA5/014368
and 0.5% Tween-20). The wells were bl ocked by adding
comndiftGcantd With ¢’ digh1byifiEaee, (hegSpMCKprotessBEsubyskin is retrieving image
ween- 20) and incubatin hour.at r enperature,
data 9 S8 FRTIORY LS OPHBUBE a0 EHRECWLl SO BPERIB L] 10 andlor
row Astimes with 120 nL wash buffer. Li round one, 80
prnol es of pool DNA (1.5 x 1013 unique nol ecules) in
S il}cubate” '

[005 g?F%ﬁ%z{?e #ulsti?%?)% fefeﬁé%r\lﬁg?n 0 exar l‘[éllgggoarﬁglll aﬁl@eé\f !tﬂe graphics

ure as a n I've sél I on

proce8ifP shisbySlemmifeatte cBfinEReed ihsgddngdevith a hplay device. Portion 730
supernatant was _then renoved, 12 nL of 9.1 ng/nilL

includes| aroeanayé rupiiDRRES jadaptsd SorgRVER simegactita apfg ¢ Klsplay signal to be
comE 55 OARTASHEE Tl OTH BB bBTLRYIL SPul AR unic 79
maybdﬁ:fdig&{@lﬁfr@hbgtsig_mﬁ rlggo\rﬁd ang thh?f\/\/eI I$ \Qller el\zaghled
multiple times wt was uffer. Table el ow
[()059;]h art RbSEIRRL AN QRN dri OREidves ithhie @RPatla tiled format from the
esel ection. Table 14. Selection stringency as a _
e el i 80 o e
€. po oynd to i nm i zed,h- was .el u .
for 5 ppigRS R, tiqEHiel R 180 “GR PR Or R o 17 Gihe image from
i cadP RetASIAPOC FBHeRample e ERILAS datRIfEETdW 764 @th bled
I:m(?l%g?ggdift iton of ifg‘o rgggﬁle, %&g]%nél [ %iﬁgdfby P(;Ey?eazs;zm t'i
om phrkioss of aduatbeep i » BC £RAUHOR /GRa o HRpET fald or ule
an hfied_ a eSLii a r e~ 4L .
707, §iieR Tab. s Roro: R RS B Pt ATt lflee B 770 for sle

711. 386 &R Efbodinieat, SrQidusedNedrlidhs antle SEGQevdd thed drédisesided.
standard conditions. For rounds 2-4, eluted DNA was

[006(ﬁ %&aﬁ%m&ﬁ%&gbéaﬁeﬁ, a?ﬁg sandift WHR"785 AGHRVE iﬁﬂgE Qa2 a given

row Bom( 2-det @ifi tiled)) the- dvandutnunk) (735 biled istords) GEALST TR GOGGRTETor more
AA- 3" (SEQ ID NO 1 . The P roduct was then

Subse@}%?fliareYVédEv?\}‘? HT38en l%uﬁ“(fp“ﬁ?seg%pﬁ‘f‘%?eéo“ﬁﬁs?ﬁ %& At memory for
VRS vt EftolReSHRPEMHRMAC Mnd perkSininc®Tof! & ics processin

buf f er \yvith gddlgti on of 38% pno er of neu(%ra\tlxlisgi'_alrbldfl P s

subsystener ce, Rockford, IL), incubated for 30 mn. at room
tenperature, followed by addition of 10 m of

[006120rFi?ﬁi'ed¢C| DR@irites dYE opBRALISE ST &t ieRBmPIe afiplBftentation 771 of this
ena

uring pol yacrylam de gel. The biotin-neutravidin
alternatengrhleodimentai Fis this examplen thsuspaneld ity 3 rerieves tiles of image data

significantly reduci e § 1] - :
rom SRR MaFEE B S TRBLEY B Sl RS S8t i
assenfilésathd SdedRéE® r&@ fedratapProphidiel pertides of eachs aliNvedaile. For example,
] menbers, which migrate with a higher nobility, \/\g{lg )
image defas©a TPPOAP K81 gl asspbledy o inHioger RE noElAns, ofy fidferent tiles,

. LoA. 08%5% After selection rounds 3 and 5,
‘“Clu‘g)‘ﬁéigié@ﬁ?‘gﬁp?gt es res-' anplified using the 5° and 3

[006 A m&%—ﬁga%g%ag%r&ge %%%__eé%pglo Nlélsgef%aqgcé %qu: Hoxi'tigns of a number of
iles, § b5 : SSinBEk LERRe caches.
tiles, %I%Q%’JI %i@% It (Ifr)]{/efs;ﬁ}o %@)ﬁ?%gﬁwﬁsmgﬁrﬁ %(grlg3 squensces © CaohSs
For examnpgle gibn énageedata Fordhy fidu abwchbseguenido eheptesived wdv, for example row

W t hout the.prinmer_bindin ences and screened for .
710, sy I SaEhes 7 Sh oSS ARALT M AREUGESBioG) g way nclude tile
portio%ﬁtmﬁmn dng9N8i SiANS P 8k dalaYiof @t iROsUbBedReATRIVE including

A, Three clones with nucleic acid sequences accordi ng

to the following SEQID NGs in this initial screen did

not show any binding to h-1gE SEQ E) NO 125, SEQ ID

NO 137, and SEQ I D NO 138. KDs were deternined for the

best binders identified in tlhe initial screen, using a

titration of h-1gg (30 pMto 30 nM 3 fold dilutions)

(Tabl e 15). Several clones showed inproved binding

versus the parent sequence, D17.4 (SEQ ID NO 113). The

o - S a P~ P~

scan
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cont ai ni ng resi dues was the synthesis and assay for
bi nding activity of ARC1250 - ARC1264 (SEQ E) NGs
woa8ssh62uoeach of which is equival ent to ARCA4BCWiUSR005/014368
the addition of a 3'-inverted-dT (3T) and the
tile por@phsaicnmiat 780f isstatagl eadlinectmolke/ 788 sinthge datat for the2hirdsubsequent

o R b 788 SRR P e B gt

substitution of a deoxy residue for a 2'-0 nethyl
[0063] eSiseforwhbsequenthroms, shanhing unif 786 ces rpthighy image data for the next

. replacenent of a.2'-depxy residue w A 2! - t :
aesirdt SRR Bt bt SR sac B8 bty ity d Whntine cache
correspbhdif} &ty eadh &8 bf irﬂﬁ%?]&tz( ARCHRHEY) ar( e £ M@t #@d9canline unit 735
00264] Based upon the structure activity relationship
only nesAR)tor ad| qash fitle pirpmagistem GremaqTy QiisealvEra @hYANcimage. Alternate

hem < i .
cnoo LY BECELE BgTAEOB % £0y GRPLATFSS Mgy o e

graphice pfockgdmg fibsydttrase and all subsequent nol ecul es,
nDFecuIes that retained an affinity (KD of < 1 nMor

[0064get’1tk§§ it¥a&ish gﬁ)e/fldésrh @fahié%é %%)c%slug Eﬁlﬁ%tleﬁpéa@gﬁﬁ of using system

esign strategli es. | n Phase resulted’in
memohjRGE3BL -eARGIG3 ThenBiFQ) fobD midberihg 3arkl7 8yanotth of diatages. r ofvithough this
. hase 1 used to design re highly .nodifie . .
invenfeiphel e edh ORI oty BAREG g s, the invention
is apptieBSEid Wih@NSmpbhen@ i 4 Lop@Er §fstdth, ! inélubbhg audio components and
phosphor ot hi oat'e containing |inkages were al so tested. )
commThizatienst cohpersatse Thetiaventionfhasibeeh digsiuastidnyyithfesnect {o specific

5 STSHRRAR el R BRI g B, o o

restrictivt AoEthe MBEn€ioN Al THEB Sl Stope ¢ 16 esfen(iORGL b/ Be d&tédnin&Edlely by
| DNOCs 182-183) the effects of further phosphorothioate

the clgigi f i cations in the ARC1335 (SEQ I D NO 176) cont ext
were tested. The nolecule fromthese linmted series
that seened to strike the best bal ance between an

" internmedi ate number of phosphorothi oates and hi ghest

affinity was ARC1384 (SEQ I D NO 181) (see.Figure 7).
[ 00266] During the synthesis of ARC445 and its
derivatives, peaks were observed on ion exchange HPLC
that appeared to correspond to nultineric aggregates
of ARC445. Figure 8 is an exanple of the HPLC trace
anal ysis of ARC445 and several derivatives which shows
the nultiple peaks due to aptanmer aggregation. ARC445
contains 2 runs of guanosi ne residues at positions 6-9
and 16-21 . Wile not intending to be bound by theory,
either or both of these runs nay be the cause of
aptamer aggregation. It has been reported that in nuch
the sane way that ethidiumbrom de fluorescence is
i ncreased upon binding to dupl ex RNA and DNA, that
Nmet hyl mesopor phyrin I X (NVM fl uorescence is
i ncreased upon binding to G quartet structures
(Arthanari et al., Nucleic Acids Research, 26(16):
3724 (1996); Marathais et al., Nucleic Acids Research,
28(9): 1969 (2000); Joyce et al, Applied Spectroscopy,
58(7): 831(2004)). Thus as shown in Figure 9, we used
NMM f | uorescence to establish that ARC445 does in fact
adopt a G quartet structure. According to the
literature protocols, 100 mcroliter reactions
containing ~ 1 mcronolar NMM and ~ 2 m cronol ar
aptaner in Dul becco's PBS contai ni ng nagnesi um and
cal cium were anal yzed using a SpectraMax Gem ni XS
fluorescence plate reader. Fluorescence eni ssion
spectra were collected from550 to 750 run with and
exci tation wavel ength of 408 nm The G quartet
structure of the anti-thronbin DNA aptaner ARC183 has
| ong been established in the literature (Macaya et ah,
Proc. Natl. Acad. Sci., 90: 3745 (1993)) and thus it

N 1 o L ) o e T L - e
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[0008] It is therefore desirable for a graphics
processi ng subsystemusing a unified nenory
weancismeabure to provi de good rendering perfor FrETES2@6014368
error-free scanout from system nmenory. Mbreover, it is
WHARES CEBIMEDIS: t he graphi cs processi ng subsystemto
prevent problens such as system deadl ock and hi gh

over head for, sel ective nenory access f | FSmt MARY

OF THEall' NVENTBCRICE BERSTSSAE & Sg?rﬁ’ecr??'?pgg e i nvention

enabl es rendrRRRinGSdRHeE 6SSleite iBHESYRE Gnarendsged Bysiednresponse

menory as its graphics menory for rendering and
to rendemmpdatacndi nages. To prevent deadl ock of the data

bus, the ' [ 3 .

al ter nibr s R IhfFr B AEERT BBe SUARLRIIAIE 3R nory device ofa
compatdsistanala dddtablig;om syst em menory needed to conplete

N Uh t RO BeTRRRG ) WM P IAl eh ST fgraplits memory
assocEXdERHE ﬁle?féygwé G p Q&%sihgfs%s@@ﬂéh? theBdrhsiSs ﬁ&&s@?n%@ﬁb%@tem is

processin temt wite arge quantltle_s of ata
adapted tdretridve tsacondhlateenarassaiynig compsfs therwite mpesatiom of the first data, to

| ever a the hj gh degree.of .t wo-di siopal l.ocalit
detergfnes T ieor AR et ettt g AL Gets o BB sy i by, and to
redireSHRR ¥ait8 Bh&ali SN L Me TR IRLBRe dd¥tiAatidd P tHeQMrBBdatd 1h the system
system nenory. A tile translation unit converts inage

memaiyt a virtual addresses to correspondi ng system nmenory
addresses. The graphi cs processing subsystem reads
i mage ta f0 ste : 0 1 Sy i dhl oty
B
for thB Fio& Q156 if ghesdyleenbineMoepispritiiea particarudehé sgtenniriemory designated
adapted to create inmage data for a rendered inmage in
as the graplyprsaemEny asearted i/ 1idhe grapRigs RIS YOS YRy f ace
adapted to be connected with a system nenory devi ce of
a conpuf er Syplg h\{ésapr_@cé@iﬁlg st stel off SARONTErth@ aBapted to
wite operation of afirst data’to a graphics nenory
receivastho wirde epbratidrhoftithe figyt dplaivisthedetadwisiinfgriaceisgm adirst Yirual

aphi ¢cs. processi ng.su stemi dapted to retriev
chanrgiegﬁa%atgt UIE ﬁg@ 2%1§g_?%ye?§é/ %eg% g?st%?ﬁings stenl renetr;né)é? g{%.l tg% ata bus
interfde dsi £ §dooikid dfual chhffelWrARNIASHEY. OCESSi Ng subsystem
then determ nes fromthe second data a destination for

the first data in the system nenory and redirects the
wite dperatfhsrgraghiesroegspiag SH‘&%YéteF’oOftq(ﬂ@md]e&“iﬂr‘ﬁtaid%Wed to

il R T PR e e s

subsySi¢gt.em menory is within a portion of the system nenory
desi gnated as the graphics nenory associated with the

graphi cs processing subsystem_ I n anot her odi.nment
the second dré{eagf?m’é?w&%esé‘ﬂa lslél%%’StFF‘a(?ftﬁq%’(m ﬁ rl;}v%erequ‘tn‘he. second data
inclu%%gig?g% ﬂr%lati%ﬁq?foﬁﬁa@(;rﬂ RAd B REAEESTHOGsiAY REYSERM ik Sdapted to

to translate a virtual address associafed with
transibtea Griaghiddeessressocigtetl ovith the grapbipe meinmyy die 8 comespooding destination
) system nenory. [0011] In an enbodi nent, the graphics
msyS;S%%E‘é"&Q%’g subsystemis adapted to receive the wite
operation of the first data via the data bus interface

from ad.irstThe grhprats d;ﬁrb@éb@i%g sObsyktem cladlanblsyianeintige second data
retrieve the second data fromsystem nenory via the

includgsteanisyistita iefpfragiton, it e apie IO g AIbsyFgine pdapted to
perfoll & ARt QR ih}'/%%ﬁﬁn?e't%‘%ﬁé‘ﬁ%fgggb"d' ment, the graphics

processi ng subs em1s ada to retrieve the second
data froma |l ocal nenory connected with the graphics
processi ng subsystem [00 2Jf ' In ' a 'fuithef

%bolli menC th"e graphics processi ng subsystem
includes a tile address translation unit adapted to
convert a virtual nenory addfPess corresponding to a

| ocation in an image to a nenory address within a
tiled arrangenment of inmage data in system nenory. The
tile address translation unit nmay be further adapted

a - - e o
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Nort hbri dge or Sout hbridge chip used to control the
data bus 160. [0022] System deadlock is a halt in
weysisany@secut i on due to two operations both requius2ovgo14368
a response fromthe other before conpleting their
respective operations. One source of system deadl ock
resul t 9. f r omhp@sdphitsprodessinpartayitonof olam 1t futh¢ncempuyng:
connecting the CPU wi.th the, graphics 0cessj n
subsys dig addsess frgasiatigpwat ?J‘?a% g CB'&%%‘? V@&nggofyhaeddmss
Dohd QS RPS hRthotd hd@e@PRitiah ia@iledattdngb@ent of
corres&%n%ﬁgt&g%ﬁ%g%r?g anglag(taher r eg‘é‘fl or wite operations
imagecduta esyptend memedy. over the data bus. A posted wite
operation is a wite operation that is considered
conpl eted by, the requester. L2 tHeQfte add
accept 2‘ it %@Sﬁr?é’fcgﬁ?fheﬁ%gg %ﬁbfs %@33’?"&%?‘_-7%3’3% feeg}g Sse%a oSS
trans1RRSH ©8t Wridiger QBStad iodinfiated platdlityefmysenimietnesy accesses via the
PCl Express write operations to configuration and %&C)
data bas éntenfriecaret thereis-qys i E3poRSetie 3 EECAL VHHR! BT L AATPIses
a confirmtion that . [ was finished, for
Conesé’ﬁﬁﬁlb‘géo3cglg%ﬁ5ﬁog%]?%rﬁlt0ﬂ§£§%g&e§%'t hout data. [0023]
Because posted wite operations block other data bus )
oper at i9ons, Thevysihten plecdbiog kutssastemeofolaiat f avherrim thetpdurality of

graphi cs processi.ng subsystem requires addit] I
systerm IR ORIR e GRS EGED S Me OBl Bt PO f Syl ey
CPU. For exanpl e, graphics processing subsystens often
utilizgoa |iTHRAraes frosRsing REEREYMOs etz Whereif dre data bus
processi ng conveni ence; however, the portion of_tge
interfaenis nddptaliopsenwEeate ¢ thitd daie walbithe systen lemoRy Yigdhe dya bus
. the graphjc ry in uni fj : ' ;
wsingiaglatGpeRs T et Gy ptr g E B LGP E Rt nBlricoh 3Rl that o
mem®IBftrobrRadRiddPREh 8ld syBtetralb@oty iacematidse metithe first data
addresses fromthe |inear contiguous address Siﬁzﬁe < -
e data bus using

packal sy dnyl to hempuapaieche Hrukdaia VY 1y BEiFs BACE ¥
e on ti r h i
R T o
indicRIROBHIHE thefidps yoitmet & incaessibiteits treplinsedats packehiype.
menory. I n an enbodi nent, the page translation table

is stored in_system nenory. \VWen 1 he graphi .
pr ocessling sﬂlfs%@?léﬁﬁ ngﬂs\émlg osugscyéé oigclaﬁ'xv ie(?i %Nr%lee%‘r%rrl ;t/he first data

H& 406,095 Bl £,8b18RIARY Y, an address translation

paCkégg%cﬁggluo% th‘gl gr agﬁi CS processing subsystemretrieves
the appropriate portion of the page translatjop tahle,
transl at%es tHee graphiss Piosersing subsisteasof g gyﬂ!“ftﬂ‘:et maugmga

. raphi cs _processi S t.03; : i he .
aispIfe ey Gl BECRRRRE S OBYThE R SugeP R RoE aRg At
renddr&€i ty@ER ABRPIaY dalvickhe transl ated nenory address.

[ 0024 When the CPU issues a posted wite comand

requesting data to be witten to a destination.in .

gr aphi cB3-menbhg/grapiceProsessiis %‘%W?%B it ﬁ%ﬁvqlerem the display

. oper at | i dROSKRE th reh@ered image
aevig3RRIE GBS PP FAEE, B o e e 8
fromPAsER themidry @onmatadndith theesrgtagsiiresesging sersystag.

subsystem nust access the page translation table

stored in sysiemnenory to.determn . :

addr essltorr ié?)%‘iﬁ‘gﬁlﬁ@p%/c’(?e?ﬂ@ % §§¥S|teﬁ§9 ?ggmiﬁ) 25’3?%%%{2@/(1181) tay
devi&EdéHerHerE%? ﬁ%agﬁ&i foheR08 iR Sheakd orfesparRiiv With ciesreadsred image

subsequent s conpl etion operations until it has been
fromahe eptand metdoey.bus conpl eti on operation returning the

data fromthe page translation table is blocked by the

posted wite operation. As the posted wite operation

cannot be conpleted until the graphics processing

subsystem receives the data fromthe page translation

table, the conputer system i?0 deadl ocked. [0025] In

anot her exanpl e, graphi cs processi ng system nmay

execute in several different contexts. A separate

context may be associated with each application,

.
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menory while only updating a small nunber of sparsely

di stributed pixels. [0038] Despite the inclusion of
woyies/esabl e data for sel ectively maski ng port POWAIS@G05814368

bl ock of data frombeing witten to nenory, selective

menory access still requires substantial overhead. As,

an exaipl e, The guaphiosArodebsing subspsierm of chim dddwhareiethe display

. 400 of datg formatted according.to the PC-
devicg¢ORtQLFTS aag;btgifo ¥ %m:vle gfr tJaiag dﬁ% gazérrgspgggm%'ﬁgg ggsé §/ow of the

rendefbiQmaddigoROpled b k@Mt BSinidbe ddatia thosjerntormony et ©d
fromone device, such as a graphics processing

commsmivsieshe fiyst imagmdathwithdes digplay dedpe-as a nenory
control |l er associated with a conputer's system nmenory,
over a.data A Waley 113f QhL0RE @B displa
to di régt tr@%kﬁﬁéﬁ% pg(g%g?q{ég ?‘%Ey$t§l§lec’zg§§-nc}e’sti nation. Py
devicé 893Rler Radhgad & refideafset bffinmigadaiarftbnp eksystetODembE0
i ncl udes byte enabl e data 415. Accordj.ng_.tq.the
correspandiizs pibASS o RHIFAPAeTFRISEHR g St ielipe s TG opof fhe rendered
ima 8-bit mask val ue. The byte enable data 415 all ows the
E%irst four byt es of data 420 and the | ast four bytes
of data 425 in the body 410 to be sel ectively masked
accor dilfig t dhetpraphidsyeoeksing sulisystemefghiim 1¢atvhereisthe display

. For exanple, if the first bit in the - :
devics quptiadienaganted i iSet mori afyfe el Rt AL EROR Fpflfhif the first
row offthadd®gapf i tten to the destination device. Conversely, .
setting a bit in the byte enable data 415 to "1" w |

all ow the corresponding byte in the body 410 to be .
witterd8to (e sienlisshipsesting é%saétﬁmrﬁfv&}@rl%, pijgret the display
. Dyt e- | i €4 is¥QniBRs O dat@included
doviog Ky iRE ioftsiP bt Gt PachEARpER) SRIACH sRrEELE B R nclu
in theQbt éhledatycorAspmidiigngith at lehwe oRPChdditipnad sow of thedandpred image;
the middle bytes of data 430 in body 410 nust be
and written to the destination device in their entirety.
[ 0040] @E?r@ﬂlztﬁ? Hﬁ?lalfl(c\fevf:é RbSSS1ep {MdBied tb tdHiéve thBeecond image
abl'e data

byte en o0"an 8-bit val ue, it he graphics
data fpom gesisiagg datalvayist ewsé@iesoeetakyingithe fistingesrdata 3pdrg

towite arbitrarily ma d.i data. The graphics

comnypifatele SerondpTpss Q#W%ﬁe P’éﬁﬁ? %8%“’?’he ability to
sel ectively mask any byte in the packet body. However,
when usigng tAersphaR Pascdsdig sibspias scopgeisatg: the
graphi cs processing subsystem can only pask

. ) up {o .
ei ght mydisplandevica ¢ongrollqindapterl o reiiony a st g@a&qditgfaocorrespondmg

.. PCl - Express packet, t [ ' v St
wit {515 P PER Rl M) B0 RS SRS S
mem&ty Rl t@EdmPYihRaEREK FiRg ihagd dpiwithd disphaodatidehe

gr aphi cs processi ngsubsystemrequire rbttrafy byte"

Maski ng for | arger .groups of ta, t r i GS . .
procesAlng sthssgrariugs mg?ssﬁﬁég%y?‘i‘?@ ‘{])fle%%ﬂiaﬁd; Wé’ffea’(n Hfisifisplay
ic | It §fAnaEP@Ah6t including the first
i R Sl 85 B 5 B Lo AN g1 pudin e

row dPGhagx¢atess packets with 8-byte bodies is extrenely
wast ef ul of data bus bandwi dth. As a typical

PCl - Expy.ess header. .is 20- byt es, | ' - :
of dat Fgrjrli' n aﬂ'{fa%rﬁ%]?m%%r&ﬁesF L?P‘?Sé’(sg{égﬁofi"g%lg{s{%‘?‘ 5’? éflh%%l Qisplay
devicRshed i QIR 8 Fmhge 8xacRhbat gstedrasiore hsegimifiiiags data included
processi ng subsystem needs arbit rar¥, byt e m%skl ng .for . )
in thd st gbtiley pedipureshonting withat leastangiadditierplapypiiheseendered image;
group of data with arbitrary byte maski ng requires
four separate standard PCl - Express packets, consum ng
a total of 112 bytes of bus bandw dth. [0042] Figure
4B illustrates an i nproved PCl-Express packet 450
allowing for arbitrary byte masking for communications
over a data bus accordi ng t@lan enbodi nent of the
i nvention. The PCl-Express standard allows for the
definition of vendor defined packets. Vendor defined
packets can have a non-standard packet header,

o, " I L - Y

and



be communi cated to the display device at precise tine
intervals. If the graphics processing subsystemis
woneds/ie440 communi cate inmage data with di spl ay pdemise®s/014368

at the proper tine, for exanple, due to a delay in

5 ret ri evivhigreinndbig disgrilyaietice m)ﬁtytﬂteem atapied yo retiisweathe second image
artifacts such gf tearing wl | i.nt roduced. %&g@?&

6 data fyopptheimage datacg b S ﬁ*?H}ﬁYIB&fbé‘ﬁt] Shifnags RRAEL° a

7 comnflinfRtAe g@%‘nﬁ‘?m'a &‘zﬁa QARQHL Hﬁﬁltay dbhige.gr aphi cs
processing subsystemretrieves image data for one or
nore rows of the i nmage ahead of the row being
communi cated to the di splay device. Figure 7A
illustrates an exanple application of this enbodi nent.
Figure 7Aillustrates an image 700. In an enbodi nent,
the image is divided into tiles as discussed above.
The graphi cs processi ng subsystem communi cates row 705
of image 700 to the display device. As row 705 is
bei ngcornnuni catea' Mfi 'tHe'di lay cievce, the
graphi cs processing subsystemis retrieving i rage data
fromsystem nenory for subsequent rows of image 700,
for exanple row 710 and/or row 715. [0058] Figure 7B
illustrates the operation of an exanple portion 730 of
t he graphi cs processing subsystem used to communi cate
i mage data with a display device. Portion 730 includes
a scanout unit 735 adapted to convert image data into
a display signal to be conmunicated with a display
devi ce 740. The display signal output by the scanout
unit 735 nay be a digital or analog signal. [0059] In
an enbodi ment, the scanout unit retrieves image data
inatiled format fromthe system nenory. Because each
tile of image data includes two or nore rows of inmage
data for a portion of the inage, the scanout unit 735
assenbl es the desired row of the imge from portions
of each retrieved tile. For exanple, the inmage data
for row 705 may be assenbled from portions of a nunber
of different tiles, including portion 745 of image
data 760 for tile 707, portion 750 of imge data 765
for tile 709, and portion 755 of image data 770 for
tile 711. In an enbodi nent, the unused portions of the
retrieved tiles are discarded. [0060] hi an alternate
enbodi nent, as the scanout unit 735 retrieves inage
data for a given row froma set of tiles, the scanout
unit 735 al so stores inmge data for one or nore
subsequent rows of the image. This reduces the nunber
accesses to system nenory for scanout, thereby
i mproving the efficiency and performance of the
graphi cs processi ng subsystem [0061] Figure 7C
illustrates the operation of an exanple inplenentation
771 of this alternate enbodinent. In this exanple, the
scanout unit 736 retrieves tiles of inmage data from
system nenory that include the row desired by the
scanout unit 736. The scanout unit assenbles the
desired row from appropriate portions of each
retrieved tile. For exanple, inmage data for row 705
can be assenbl ed froma nunber of portions of
different tiles, including portions 745, 750, and 755.
[0062] As the inmage data for the desired rowis
assenbl ed from portions of a nunber of tiles, inmage
data for one or nore subsequent rows is stored in one
or nore scanline caches. For exanple, the inmge data
for the first row subsequent to the desired row, for
exanple row 710, is stored in scanline cache 790.
I mage data for the first suBdequent row may include
tile portions 772, 774, and 776. Simlarly, inmage data
for the second subsequent row, includingtile portions
/ /8 and IW is stored in scanline cache 788. | mage
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