Aptanmers to the Human IL-12 Cytokine Fam |y and Their
Use as Autoi nmune Di sease Therapeutics FlIELD OF
wo DMENTL2ON [ 0001] The invention rel ates gener abCHUS®0S/007947

the field of nucleic acids and nore particularly to
apt amGQMPOMBTIONIISE W FAR REMRVARQF BOT h

i nt e REFHEGIION COATINGSHYROM BATITRRNED 10N MPLANTED
specifically to hunBHOTORESIIKWAFERS | L-12), hunman
interleukin-23 (IL-23), or both IL-12 and IL-23, and
to other related cytokines (e.g.,. IL-27 and p40
dinmer). Such aptaners are useful as therapeutics in
AMBELD @B TER IXYENTI@Nt oi mune rel at ed di seases and/ or
ot her di seases or disorders in which the IL-12 famly
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inplicated. The invention further relates to materials

apefulBt basisoddabtof MeandfdiuRhS thatHeOR nlval2 bt @%fg%: £RPRBlANic
of binding to IL-23 and/or |L-12. BACKGROU THE

IO B ALLH2 Loa@ﬁgﬁ (BARCE! For? Uab&iates 3Gl it TR EEAJR%S hayers
havi ng specific binding affinity to nnlecu?es t hroug
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O R R Ak Lok el G RRE s from
QQQ@@FQHBP&EMUQ&;”Dn°C|°na| anti bodies ("mAbs"), are
capabl e of specifically binding to selected targets

and nodul ating the target's activity, e.g., through

bi ndi ng aptanmers may block their target's ability to

gF ﬁteﬁ E% jhn vitro selection process
uuuuuuu gaefRse ol i gonucl eot i des,

%ﬁ}aners have been generated for over 100proteins )
19902Liai Ay the oueReleetianiss sindysinyn dher processnoff Edighuzation entails
enzynmes, imunogl obulins, and receptors. A typica
slpingingr the ssizegof] Bdivivial sersiconslugtgn dadcasuaridepivding )more of the
binds its target with sub-nanonolar affinity, and

deviess iwithimaa eiyemgait ase. Widsminjaturidations grabdengredrise Sachgas, proper
aptamers will typically not bind other proteins from
tharisa nselagien betivaen ¢op)ponduts edneasethddoktgly wsddutd ddrmsdtuckiues that
have shown that aptaners are capabl e of using the sane
tiy@asaligfisdiate domiyciivel vataidls 66m dach Gthehottls egeiBoddoadi silstrate
el ectrostatic conplenentarities, hydrophobic contacts,
Bt ghotctitt@fapkip] FwevBidtattétipty € aolatdbdnyponBits FRAE bichCdthet are
in antibody-antigen conpl exes. [0004] Aptaners have a
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t herapeut’i cs and di aghostics 1 ncl udi ng
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neration of injtial |eads, including therapeutic
R i Pksier o Tobip Gioei BR PRPrORS RIR LS alF bt e ek has
affinity of the aptaner to be tightly controlled and
drectsathérp@rayah @ baamopl BPnqchrpmmatic radiptiva seehy asaglgaviolet (UV)
agai nst both toxic and non-immunogenic targets. [0006]
light Po e LY GHEV) Hehir(oa@nimel ty malagesmpossdagotreishgsterial
have denonstrated little or no toxicity or
i mmunogenicity. In chronic dosing of rats or
woodchucks with high levels of aptanmer (10 ng/kg daily
for 90 days), no toxicity is observed by any clinical,
cellular, or biochem cal neasure. \Wereas the efficacy
of many nonocl onal antibodi gs can be severely limted
by i mmune response to antibodies thenselves, it is
extrenmely difficult to elicit antibodies to aptaners
nost |ikely because aptaners cannot be presented by
T-cells via the MHC and the i mmune response is
generally trained not to recognize nucleic acid
fragments. [0007] 3 Administration . Wereas nost




in general TH cell devel opnent and activation (Cua et
al). I'n humans, over-expression of p40 nMRNA but not

w@ 3wt has been observed in the Central NerROUUES2005/007947
System (CNS) of MsS patients. {0016 In addition to
phery ion ipsasdeie inad selested ringingselutian. i R sohyble phqteresigtjmaterial is
may be nore inportant for fighting infection than
ItherD8movadl, o ‘glevelepeg;” tieer¢hydeswing behing d petéssn identical o tirhnask.
cell response (high IFN-gamma, [ow IL-4), whereas the
r[860dd ns eCurrenfi@ Sthene chrg 4Qur kivvedkpeduvavelengths of rationctsed in the
to Th2 cells (low | FN-gamm, high I1L-4) (Cua et al).
Aldiclithopablhiy ,inqusiry 9 4R6wom,k365uin, RA8HnG end dl9Bism prand uee@nt efforts
strong pro-inflammatory cytoki nes, whereas p40
KiaOE€ Koddbdd bAMTEN &Nt éikHograpBy PedcesstAS T YheoPAOvitH kach2iNelength
and | L-12Rb2 knock-out mce are susceptible to a

\REdeRkYsntfilel b0k bASe drdEQT dnthe sehli@RIEAG AP W R ever, because
| mmunol ogy (2003) pg. 253). Thus inhibiting IL-23

Scf?ee cibﬂécﬁ@él yoft ﬁfeo KO ARLABR subdhelcaRe vk &Sly gortlonal_ to the

fectively fight IL-23 nedi ated di sease Wh | eavi ng
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and/ or a role in_murine col]lagen-jnduced
at?wrwwetenethd rp@ﬁ)lts inpibe psfletioprfethe BH Vr msliatign opagk into the
arthritis. Anti-p40 anti bodi es have been shown to
Pheloresishithercby grasiyeipg stepding waes inahophotanssistplersre nthe standing
devel opnent and progression al one and when conbi ned
wiavbs &igger funtirer piméonhemics! feactions iif dlret phcTdMRYistt qapsingrentuneven
(Malfait et al, din. Exp. Inmmunol. (1998) 111: 377,
NRpdshiesofdie ghlotordsist, includidghimnnsked fott8M8 hotZABteRdedi3p banxbosed to
Butler et al, Eur. J. Imunol. (1999) 29:2205).

Fuer kdueition,; &hichl @suiis din péiakABCinolitewidtis sparify LA rotish nltical
to be conpletely resistant to the devel opnent of CIA
WithéRiokt A devel opnent and severity is exacerbated in

p35 knock-out mce (Mlntyre et al, Eur. J. Immuno

g ﬁ) 4R orRB R adaRss M ERihi&tvidland Qeﬂe@ﬁﬁ’ty e %&%ﬁ anti-

951). Thus, the aptanmers and net hodS of the

ffe?ﬁfkt acg&t %@s??%gtgg%gggta ic Eltgih %HRI bn n%fu?ég RIvE been
%hcgé)'eﬁ d@}l&hogr%%&pﬁ odt% Julbst?a?es 1%/ o algdt'l% %E tl’lr"er o‘a%rgsqst As,f the
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udj n t not linte ohn's di sease and

@\ér@eaﬂge tﬁ%ﬁbw%ventﬂe&rag% C@%ﬂ@ﬂ éfefg%t@dmgewee of
pi 9 and p40 nRNA were detected by quantitative RT-PCR
i[900gki n Hoe sxaspde, grreamin BARCS, Mpludingsiyyt ingk |imited, foy pelysulfones,
whereas p35 MRNA was not (Lee et al., J Exp Med (2004)
19919(1@)15 pokua sulfanas, polyacryltes erd paly(vistbpuzisine).ue tyoisely 600-
acid ("TNBS') colitis, an experimental nodel of
i1260a riniek eng dsposited dtsmga&pel om cniting, techméquesre ntypidallls, arganic
anti-I1L-12 nonocl onal anti body proved efficacious in
conpl etely aneliorating/preventing nmucosa
inflammation (Neurath et al, J Exp Med (1995)
182:1281-1290). In another sfudy which eval uated
several different IL-12 antagonists in the TNBS
colitis nodel, an anti-IL-12 p40 anti body proved to be
the nost effective in preventing nucosal inflamation,
thus inplicating bothlL- 12 and IL-23 (Schm dt et al.
Pat hobi ol ogy (2002-03); 70:177-183). Thus, the
aptaners of t he present |nvent|on t hat blnd to and
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present invention provides an aptanmer conprising 4
conti guous nucl eoti des, preferably 8 contiguous
wocwbaerides, nore preferably 20 conti guous nupCEBUB100®607947
that are identical to a sequence of 4, 8, or 20
FRCyy e planaridins tayeiss Tilingt we than iviss eeverltu bersuser Bigi Redymeric
of any one of the sequences selected fromthe group
afiaterBEQued diOmot 18:d8H crasidki DO1gasic BARSs pSEDt lliphiN@Election by
91-96, SEQ ID NOs 103-118, SEQ ID NGCs 124-130, SEQ ID
Nogchilabthd pFlectBE@deaR ofihe TR C daydr WRQhhD MN@sphbttesis? yyer while
SEQ ID NOs 176-178, SEQ I D NOs 181-196, and SEQ I D NOs
202ulfindcbslyl dbsotbing aduition theesbly pekviertitts fufiker pe@3@tidn to the deeper
i nvention provides an aptanmer capable of bindi ng human
liktedde®r a vari ant thereof conprising a nucleotide
sequence selected fromthe group consisting of: SEQ ID
8] 3- 6@, combeher, | ibd c BWRRS, inokfdidgldi Skniffdes ND), are
'TWO 103 118, SEQ %‘gi 124130, QN%Noé' 135. %59@ Z

sthNQm s%%}Vﬁ”aﬁhogﬁ@n L NRes Gt 2/ Qich Q%Qfo'rrgall\@/era%e of the
-178, QID 181-19 and SEQ I'D NGs 20
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aner avi ng the sequence se

?%\%%% sy BT Pt RSB S Fifing? Sheren the
h%‘g%‘#" %}fﬁ%ﬁﬁpﬁ W{Sglggé? beltcgﬁge:llgoﬁ :i%ohght re?leéted from

speC|f|caII bi nd to nouse |L-23. |In another
@Wﬂ%@?ﬁéﬁ?“mﬁﬁéwﬁ?%%ent i nvention provi des aptaners

that bind to a variant of nouse |L-23 that perforns
190 gi RamavalritBAIKC msterials happrone ﬁoé’leldyfﬁfvlﬂba@éﬂféoﬁbl df not
function of nouse |IL-23 and has substantially the sane
semeneduithe BARE Josr anayi diteriere tvaths aphsequsnt sifigidetéonppngontact
said aptamer as that of nouse IL-23. [0031] In one
éorbatipmeBecauspougamid BARGS ane typicadly ipbmtrizidgelapess, overetehing lof the
the aptaner of the invention binds conprises an am no
BARLC $¢ qeselad dondungiiete senadval efidie @08Mic BARIGRtagl fromtthe wafer
| east 90% i dentical to a sequence conprising SEQ ID

NFacd ilﬁﬂﬁﬁ%lﬁﬁlé.- Pdt¢ht 206,869,980 H AEMHsal ARG QL. deséribes a
or a variant thereof has an am no acid sequence

SRl Whdddin AERabR o &Pthd Wga%ﬂeGBAﬁ@%?r]rerh&/eﬁw exposing the

enbodi ment, the aptanmer of the invention has a

gha%ﬁlgocbaat H&Q &W@V%&laﬁ&{ iR 980 by 2332@r réﬁ é' zﬁ'(‘)'ﬁventlonal

of of a out 100 nMor |ess, pref era

gﬁ%&gem %h@f AR 1}{0%811(? Mﬁ%{Csl ificltde rg%%c:ﬂn c(ﬁna% oXygen-

nent, e aptane nvent| tes
n us or. & var r eof
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tio of nmouse | L-23. In another enbodi nent, the
gﬁ?ﬁwg?eof the invention inhibits a function of nouse
IL-23 or_a variant thereof. In yet another enbodi nent,
140d Okt é'%?rcrétﬂcaf Rlaids GV i rsYigen 4 LalieEhative aw&qd ﬁ)r gpmoving
nouse | L-23 or a variant thereof in vivo.
Badithdeyeeniiom thensemicqndugipn syriaceof SERe difﬁv@nﬁpldh have low
prevents the binding of nouse IL-23 to the nouse |L-23
visewspy.onear Eeroswrfacectairdeti, antican perstrate igasilyi oiw. ddeprirenshes and
I L-23 which is nodul ated by the aptaner of the present
viay.erRuitber, ibscause ofetheatlew avitbsiya SE€Fswae rapidly dangtoeddissolved
wi th nmouse IL- 23 such as experinental autoimmune
encephal onyelitis, mnmurine collagen-induced arthritis,
and TNBS colitis. [0034] In one enbodi nent, the
aptamer of the invention has, substantially the sane
ability to bind nouse IL-23 as that of an aptaner
conprising a nucl eoti de sequence sel ected fromthe
group consisting of SEQ ID NGs 124-134 and SEQ | D NGs
199-202. In anot her enbodi nent, the aptaner of the
i nvention has substantially the sanme structure and
substantlally the samne ablllty to blnd nouse IL 23 as
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enbodi nent, the mammal is a human. [0042] In one

enbodi nent, the disease treated, prevented or
wapwbitenat ed by the net hods of the present i nvROL/USIW05/6807947

sel ected fromthe group consisting of: autoi nmune

dPesisss e Hoavaru §CRY asubighiyt noninelar exdtas suglh.t mamespecies are not

sclerosis, rheumatoid arthritis, psoriasis, systemc

|adm}@te§fﬁpdtrbalmﬂ@i@tmn and irritable bowel disease

(e.g., Crohn's Disease and ul cerative colitis)),

(PO Lh it oveuldl therafoes be am égnif{ciantc bddinery ibbuthe reot to provide a

limted to colon cancer, |lung cancer, and |ung

rsepea@itia:sbﬁl)ltd-uasndeconr@@siﬁm thahovencamsds ethrp defasinsies afitheTyrjoe art

| Diabetes. [0043] In one enbodi ment, the present

ireletiny to e pmovil d€B AR (dapgnibat semiseidoowdr sbspdtésSi Ng

contacting an aptaner with a nucleic acid sequence

selected fromthe group consisting of: SEQ ID NGCs

13-66, SEQ ID NGs 71-88, SEQ ID NOs 91-96, SEQ ID NGCs

R v SO HPNSVENFION4, SEQ | DNGs 135-159, SEQ 1D
m4 172, SEQ I DNGs 176-178, SEQ

16390 18re1BRsen®NAvertod rEINGS td Wpdddiim ttﬁucﬁbased compositions

conp05|t|on suspected of conpr|5|ng I L-23 and/or IL-

hide @l i sé’rﬁfcb@dﬁct& r}ﬁirﬁl@;cturlﬁg df01d LR R eOd&BIElS %ﬁpr%ﬂg&lon

absence of |L-23 and or a variant thereo

kggéiél BlIQR@gq pﬁ@ﬁ’&h ER?JA a’cesI Iﬂlgl esgliig ghgeregﬂva%ﬁ% %@thods of using

pro S an‘aptaner wt a nuc

HEe B bR SERAREI %5‘90%%

18, SE E»@B 124-1 135-159, SEQ I D
i@iﬁz, I‘érPdlgs‘”éEf‘i R f% Nlca%t%b@ nj-jgflegtjgn “coating
§§gﬁlP NCs 981 196, and SEQ ID hEB 199 314 for use

f) (o8 %ﬂnaﬁﬁag%:.cempvﬂn%ﬁ&%w%@r frasttone gygolvent, at
g%esent i nventi on grOV|des an aptaner with a nucleic

deééab@ﬁé@igéﬁﬁ N §uiacEit-t he group consisting of:
13-66, SEQ ID NOs 71-88, SEQ I D NGs 91- 96,

5@%4] D &@anbq apnt, tBE@vemionaslates 40 2 Detiosraritreflauien coating
135-159, SEQ I D NO 162, and SEQ ID NGCs 164-172, SEQ
(BARE) 17180Yaf ScongeeitipDNDIpLing 19percritichl SEGonDiGside (SCCO,),
199- 314 foruse as an in vivo diagnostic. In yet
aretttytenine trifvy dioffeoride, 4 fleorpruefsemit andisepropynlogphdyi des an
aptamer with a nucleic acid sequence selected fromthe
{085 oyt tnalger specHERR likyehiidh ledat€6io SMAItRAINES removing a
71-88, SEQ ID NOs 91-96, SEQ IDNGCs 103-118, SEQ I D NOs

bbbl Srtti-reBESAoh RodMay (BARCY RYer ffnia kiibshéde hdng inté tﬁﬁ-@)d Baid
NOs 164-172, SEQ ID NOs 176-178, SEQ ID NKB 181-

ARhoSEEnpRINOR ok ARm3 M §uPEtrdds ﬁadn‘i}g s AReaky® I[f.‘ﬁe-reon w1th an

prevention or amelioration of disease in vivo. BRIEF

SERGRICT T DT ca—llﬁﬁg%wm&&? éﬁlleas’f L @F ]at'léa]s:fao%e ﬁolvent

schemati c representation of I nter eukl

Qtfleefsy B&kéta’raﬁt aL((P ?A@%\ft gﬁeggﬁﬁgctgnt' dr Qlfﬁgigﬁgﬁlﬁe' §htd under sufficient

representati einvitro apt aner

Lo bl oﬁé@fﬁ SRk ﬂﬂf@?a?srsfw%&%smte
i 7, bR T BRR e SR AT o

sel ect t here i mnating sequences that

ol ?d @1@ IQYﬁ%arég el U GTIEOR CoRing (PARE) Tayeg from a
I L- 23 [0048] Figure 4 is an illustration of a 40 kDa
branched PEG [0049] Figure 5 is an illustration of a
40 kDa branched PEG attached to the 5 end of an
aptaner. [0050] Figure 6 is4an illustration depicting
vari ous PEGyl ation strategies representing standard
nono- PEGyl ation, multiple PEGylation, and dinerization
via PEGylation. [0051] Figure 7 is a graph show ng

bi ndi ng of rRnY and rGH pools to IL-23 after various
rounds of selection. [0052] Figure 8Ais a
representatlve schemati c of the ~sequence and predlcted
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conmon to oligonucl eotides in the pool which are
i ncorporated for a presel ected purpose such as, CpG
wordosfiss2descri bed further bel ow, hybridi zati onPGT/UBR05/007947
for PCR prinmers, pronoter sequences for RNA
Fﬁgbgﬁq@@r}@y@g spige ghereoqr;gsa1d|methqdmonmmmgpel}tactmggher subptrashhaving
sites, or honopolyneric sequences, such as poly A or
pbe yphvtorasist tlayer candahpt BARCorleer thereens Withr as 8CEdasederemoval
binding to affinity colums, and other sequences to
fequipbsitient eonayirisingrag leastcing rSCfe gfuleast bmgycamsoleent, at least one etchant,
ol i gonucl eoti de of interest. Conserved sequences are
sadatlat spe arfagantt foasuffibientpinewind usdey saffisienti doatdctingoedditions
sequences, shared by a nunber of aptaners that bind to
tthet lsastrpartialtygetovd 10 pBjtortlist loler gaithie BART ladws fiofn thégubstrate.
pool preferably include a random zed sequence portion
qoovel | Qthed dspeth, KOS SMBELASEER bY tht dvestidn willdtmore fully
anplification. Typically the oligonucleotides of the
Sppdrtit HHPHE Enﬁﬁifgtd?dc[bsﬁﬂeéﬁdjap'iencﬁﬂ@laﬁns term nal
sequences which flank an internal region of 30- 50
random nucl eoti des. The random zed nucl eoti des can be
produced in a nunber of ways including chenm ca

SEW ESC RN OFPHESRQWINGRM randont y cl eaved

variation in test

W g' C AGIES1 RN, als@aa%lgg a@&{ gdﬁﬁ@rgscgge RENFATELDLY: 50k

enesTs before or

ter 007
R, S%?* 2t FBRL RS s Hod s Tl PARR faver
d can co S rlbo i des, and/ or
aafb@@v% @3&%&%@? ; aﬁaﬂaé% GRS P eq or
8 g tur nucl eoti des or nuc| eoti de anal ogs. See,
E ‘81 ? §ur {SeAROPRER! 1m2gs08 2 ol viey, & thengpmyp in fggure 1.
5 660 985 U.S. Patent No. 5,958,691; U S. Patent No.
400208, ed7gures3gs applsnl inage of the wasaml Riswe 2parasawsedipsing a
5, 672 695, and PCT Publication WD 92/ 07065.
RECELHorigefiuinetst iserdstaptepnimesision shewing exndvabef the photoresist
phosphodi est er-1inked nucl eoti des using solid phase
ddyiegonucl eot i de synt hesi s techni ques well known in the
art. See, e.g., Froehler et al, Nucl. Acid Res.
10023 B 99 16 4 (id a8 ®ptieah dmbegeoehthe rwaddr «fl EigaFe2, ptoetdsed using a
27:5575-5578 (1986). Random ol i gonucl eoti des can al so
IS€Cyubrdd/Aedintisi Barfadntnthtndd tampoditidn) oktsvisg edin@al of the
triester synthesis nethods. See, e.g., Sood et al,
NuetbresifiClhbr Babthe BARGDAydr1977) and Hirose et al, Tet.
Lett., 28:2449 (1978). Typical syntheses carried out
on aut omat ed DNA synt hesis equi pnent yield 1014-1016
i ndi vi dual nol ecul es, a nunber sufficient for nost
5 BERERIPPIOS - O ThHE IRYPNTIONS A9 PREFRRRED

AR FHEREQEE SEUUENCE UEST g TTICT EASES L1TE
FrRer T nood that eactr synt hesi zed nolecule is likely to

7E 5"y S UGPSR0 A IRTB B 1 g cve
RGeSl @g@ué{fm AN, gl o
T RN LI DI AT TR

i ncorporation of nucleotides. As stated above, in one
enbodi nent, random ol i gonucl eoti des conprise entirely
random sequences; however, in other enbodi nents,
random ol i gonucl eoti des can conprise stretches of
nonrandom or partially random sequences. Partially
random sequences can be created by adding the four
nucl eotides in different nolar ratios at each addition
step. [0076] The starting |ibrary of oligonucleotides
may be either RNA or DNA. In those instances where an
RNA |ibrary is to be used as the starting library it
|s typlcally generated by transcrlblng a DNA l'ibrary
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nucl ei c acids enriched for nucleic acid sequences wth
a relatively higher affinity and specificity for
whrwditmgi4 o the target nol ecule. As descri bed BODUS200®007947
SELEX , cycles of selection and anplification are
ayeteles e et ayRpeifiFallv the PRsentiwgniengelates to the removal of
achi eved. .., [0085] One potential problemencountered
iphotorasistiansl BARG laypwsifronbRdtigmed iontimpheaisd sermigendanigr wafers.
vaccines is that oligonucleotides in their
[(0023p h o dBessuse roffits rrmadilp yndme fagmrask¢haradtey radi @6l lack df delsicity and
fluids by intracellular and extracellul ar enzynes such
asgligidle rnelraasat affecie sopaaiteasesbdnefiaride {FECQRSS o peeferred
effect is mani fest. The SELEX(tm nmet hod t hus
Suiomptssesad pacticdestt thé ipeatiit dnvenfiod)i ythewghf thaiihwention may be
nucl eic acid |igands containing nodified nucl eotides

peqtiesd witlg anynguitanie §CE Rpdcis ! @ith Sk icBSicd¥ d hetidul 430, depending
such as inproved in vivo stability or inproved

dalthe §revific BAFIREAM thedIveas Other prarteRl FUF $e6ibs useful in the practice
nmodi fi cati ons |nclude chen1ca| substitutions at the

I J¥els S | 4q0
#?gﬁtq ?‘%?gd ﬁ%dgpigl C CI d I gan sé}ggxr?? %?n%nﬁgaﬁn%glﬁg E%’emﬁc

d
A 0 s o B
gﬁyoq)lcf o%r{nﬂlgl?tga%/%\é)@atrﬁﬁig%tb g‘llsgl Is%l%l 1O¥e pyl? 1% ) ﬁ)@iﬁeglgt g lgmt the
position of purines, U S. Patent No. 5, 756 703 whi ch
5@@%?\%@§”3I|gonucleotldes contalnlng varlous

di f ri.m di nes U S, Pate , 137

TR OB O G p2 piacvsarst it r%nqvaggﬁwamed
ontaj ning one or_ nore nucl eotides nodified wt

Zkayeg,nﬁrqw) tl‘(ezeurfgﬁ.q eAf)a SCQ)ICOpﬂ%rdNa(fq, squg Sc%l;aérthe charactenstlcs
2'-O-nmethyl (2'-0Me) substituents. [0086]

pbapthiadiguiching aogast hékerugaselt difisesdrapiflyahsdow giscesipy) agaedero
in this invention include, but are not limted to,
swréase teuslohangrnsustenées sesilyrintoldlesn ericheprandyinst Rdlte a liquid, it has
i ncorporate additional charge, polarizability,
hylirfephalpelblityys a Hyeshd gedivoondi ng, el ectrostatic
interaction, andfluxionality to the nucleic acid

[0028hd [Ixspiss Okesd ostéd3tbld udvagiagesahoWever,gaupdrcaiticad MO ksenon-
Modi fications to generate oligonucl eotide popul ations
polath Ac@rdiggy,stanill het lilgRsManE @Fecﬁissmcldalﬁiguﬂﬁ MBfganic
or nore substitute internucleotide |linkages, altered

BUGRTSS e8] S RY Brap@as: oi@ni6 MG%WB%dshSTgGQJOIysﬁﬂ&T&s and
modi f1 cati ons |nclude but are not limted 0,

BolyRRad, @ huSHSAemIRA fdk el LRATonACRR %hﬁs'trgt@ pPF 1d8ubidaBent
modi fi cations, 8- position purine nodifications,

gﬂ)@hsfsin%raltfgg A8n- BIa 8119&%{%} bPS@éﬁ)gﬁE %ésgpa?ht 4rr&)%llnféﬂt t%fthe use of

I ne, stitution

s&c(iilq‘s%ﬁtcf'o eo;%%%{fg%n& BB, Phosphor othfcate

|ons net hyl ati ons, and

AR J9RS5a0 OBEATRABM T, SB35, 0 E0ves
PRI T M R

provided in which the P(O O group is replaced by P(OS,
evetr?ﬁ%f‘atbé appropyizy §°1(mlafrltt0ﬁ| %fag€09z-bw@ )rmmve(l “QFAPGEtiens) with
P(IOR, P(OOR, COor CH2 ("formacetal™") or 3'-am ne
(-NH-CHQ-CHQ-), wherein each Ror R is independently
H or substituted or unsubstituted al kyl. Linkage
groups can be attached to adj acent nucl eoti des through
an -0-, -N, or -S linkage. Not all linkages in the
ol i gonucl eotide are required to be identical. As used
herein, the term phosphorot hi oate enconpasses one or
nore non-bridgi ng oxygen atons in a phosphodi ester
bond replaced by one or nore sulfur atom [0088] In
furt her enbodinents the ollgonucleotldes conprlse

L | o o Y "




conprising conbinations of 2'-OH 2'-F, 2'-deoxy,
2'-0Me, 2'-NH 2, and 2'-nethoxyethyl nodifications of

wo b@sATR14GTP, CTP, TTP, and UTP nucl eoti des. |PCEHOS100&007947
enbodi ment, the present inventjon provides aptaners
AgHFy Fss bersme%ﬁfﬁmratfp% gessfibest, amyly theaccpmpgnyinggdisseyery that
2'-0Owve, 2'-NH 2, and 2'-nethoxyethyl nodifications of
trPFEOWTRDPh@IPSISt@TIFb BARGplayets drogmPsihgicite otithde3CCOOpH8] repoval
nodi fied aptanmers of the invention are created using
meRdivinh éel highly effective sind echjeves adampgde-fiiee dreSiduepiéey rmrcgle pf the
having a rate of incorporation of nodified nucl eotides
tphotioregisb @hd yB ARG stayers diotrs thet sublieaté,ue.gnas eatRimed oo t fivpianted
that is higher than that of wld-type pol ynerases. For
egraitphdycton watandlaeingwimetherédn.pol yner ase (Y639F) in
whi ch the tyrosine residue at position 639 has been

¢oe2Tped Ih@np asieyd, dledifienton ekiléd tp SUADLFES] RBnde>bmpositions
2'am no-, and 2'fluoro- nucl eotide triphosphates

ARSI 1@ﬁrlo$ilﬁ§3ih6@¥&fst aitforBAR O agR 8! & séﬁﬁ%dﬁ&or substrate.
synthesi ze nodified RNAs for a variety of

amp rbaldtBA Of tHIPMERSE 1nvetnhb1§ cdﬂzﬁrﬁ% S(-‘,F@OP Ok YIAB' A8 Qo- solvgnt at

reportedly can not readily utilize {i.e.,1ncorporate
m_az?}é" ggdﬁalgu%lwat-[east (%18 ?Iﬁ{ﬁtc‘ieér?? ?&égﬁqﬁ F}lﬁﬁlrlé\glpg?&ggsr b?sed on

.a doubl e T7 pol ynerase nut ant
Q%E%ﬁﬁgﬂﬁﬁ&iav ﬁ%ﬁ e h|st|d|ne at p05|t|on 784
changed to

limted ci rﬁﬁﬁa@?&nces tQ | ncc@b%ﬁﬁto%i?@@wtl%@%
pyri m di ne NPRolVeSee Padil | a,abfut 180 Babeat,30R%
Nucl ei ¢ Aci ddchRats. , 2002, 30(&bépt 0.088 1o #bosi H@ee nmut ant
T7 pol yrer aserfadtHifi4A) havi ng 4thet 0o Bk kdlaboat Rb%posi ti on
784 changed to an al ani n€ residue has al SO been

(e028Y i bed. thPapiohd apractice, ofNUBE EinGerfioh,d ShdReKaan,hase2 QBRoval
30: 138. Inboththe Y639F/ H784A doubl e nutant and H784A

SdrAHsRi o A Homprisd) @bnsiee bR 8L SonsikNBsnANGS S G E‘ﬁlee{s?Bne co-
am no aci d residue such as al ani ne al l'ows for

hd‘l%i‘& PR RLd L | st bs
ot e L e 6 il iy i

El%POIIBSf?@ ax{féf@%.lg% 1S dr%t? Z E%Eélger?‘f Oé%ﬂafn'b QR sﬁ?féﬁ@hto “f’r{ %lation to

ein e t’ can be use
] [ S ted NTPs.
ERERLRARA) bg%%@%@%&? RSTaF el o S frsgcox
he.i ncorpora al I tituted hﬂ

b4 sRGHEroor B gotog?éb% éflé/arwﬁﬁ\?téb ey osananforgmacessing
nutant pos S rties simlar to the Y639F and

RGRIG qq?@z@ B?f egviffinthe sl @t the dervitheut wepesHarbns
dlsclosed her ej n. LO 100] 2'-nodified oligonucleotides
09291be Lhsinglusion of heﬁf)wS?l@W with SGS-1FRES odesresse fresslubility
or with a subset of nodified nucl eotides. The
plothef qoamopigas feraphaieresisi eandend ARC dionstisyeahspecikt) e.g. SIONy,
nucl eoti des nmay be nodified, and all may contain the
eclyrwifassi #1dc aplyareas. Al Then cebadvrnt dwed rimythé) S QS fased removal
but contain different nodifications, e.g., al
enuglositivn des oat allanclgort ke agame dvas eombmaﬁmdqemmé t Jnpene
of nodification, while nucleotides containing other
dmalseimem yf fevievedtibd, elicecd-solwepehcRiblesstiaidht-alidi® 6r brAhdhed C;-
purine nucl eotides may have one type of nodification
(or are unnodified), while all pyrimdine nucleotides
have another, different type of nodification (or are
unnodi fied). In this way, transcripts, or pools of
transcripts are generated using any conbinati on of
nodi fications, including for exanple, ribonucleotides
(2'-OH), deoxyribonucl eotides (2'-deoxy), 2'-F, and
2' -0OMe nucl eotides. A transcription m xture containing

2 -O Cand Uand 2'-OH A and Gis referred to as an
"r R n]xture and aptaners selected therefron1are

Y ey o o




pH 7.5, Y639F/ H784A T7 RNA Pol ynmerase 15 units/m,
i norgani ¢ pyrophosphatase 5 units/nlL, and an

wa@bdospurise | eader sequence of at | east 8 nucl POL/USEE5/007947

| on As used herein, one unit of the Y639F/ H/84A.

rfest AlRnolri. RGPl ﬁ’él@%@lels‘enﬁapaaﬁly el§Pheira mirtaatof 1o Rmore of
pol ynmer ase specified herein) is defined as the anount
dtclepleghnd specigsi rlacenother pabedigenitad the inventionp thepco-Wiwsnt is an
NTPs into transcripts under the r/nmGrH conditions. As
WsEee hancdiding, orbet unpt  bited o tqgamanopthrmpidnsisph atriathenalanine,
defined as the anount of enzyne that will liberate 1.0
rioéthy lerdediantng amitleyldiethiyandsg pattempiyldiethylinetriamirgHora glycol
and 25 0C. [00109] For maxi mum i ncorporation (100% of
2mifidVBucATH, digliLolamehe CNPmethyiirb ) doh& (M) ANSEt Pirfolidbee, N-
follow ng conditions are preferred: HEPES buffer 200

rpieny Py FrofidoreMndsagyl Bydlohgond. Myla ;HE@rrg@Qﬁlb&&l%bﬁtW/tﬁé) alcohol is
Triton X-100 0.01% (wv), MO 2 5rTM(9 nM wher e t he

qwgma a}gﬁ\;ﬂn of each 2'-Ove NTP is 2.0 m\M), MO{ 2

where the concentrati on of each 2'-Owe

h .
gfrf@f !ef ag\lf\fgdtfﬂ;@le ﬁlo’cc’@@st NgP 5]5@@[?% 3 aya? %a%&‘eﬂo Fgrdel}egs léy ion

a{l&‘{ ntj.he 15{[' gﬁxg)ﬁ%eﬁ 05[(994159 S ha%ﬁr%’ﬁ%ggg%ﬁg r%%oxr)gd’ frgrrrlldthe

an a purl ne ader seguence O

5 e SRl O L&g{%g}a é%ﬁ%&: 68 FRAR Rhpopre
SOBPHRS D S5 TR oG B ER el T AR BEESB0D 68&}{15‘[1011 in an
Whesfbe et Blicarib asdls %%%ﬁlg%bl%wz% Aol heinh by hagmple

MiCl 2 1.5mM (2. 9nM where the concentration of each
sxpedigat Rirpontacting heyign implantierderes photemsistsdivpmagsitions of
preferably, 2.0 nM, pH 7.5, Y639F/ H784A T7 RNA

PR gECacataing of tf@/qﬁqhanr(amng slatermipipg dshesyshrpinding réspective
units/nL, and an all-purine | eader sequence of at

reseasial Rvels firabe pliseresisn Prefprodiiacids ifdudenditicrasit, acetic acid and
i ncorporation (100% ofdeoxy ATP and GIP and 2'-QOwke
silRrgndciCTP RréfefRed Mloridertion t soarseringtde thydroflabiiovichig (HF),
conditions are preferred: HEPES buffer200 niM DITT 40
afdinosjpar flusreleANENF) spetiisihgiaméne2ribddroficad8 QEYHIOYBHF). In a
(Wv), Triton X- 100 0.01% (wv), M2 9.6 MV MO 2

Breferrit¥lemBodifvht, IERIuOAECO) sciréd iEMettAnindirinyY§3firorkié,. RNA
Pol ynerase 15 units/nlL, inorganic pyrophosphatase 5

gﬂlﬂ B/ Mihe @ﬁl@ac@dﬂtsadolnféﬁ{ IR 1h QRASCCOLBALN $En Bl BdmpRABh of
nucl eoti des | ong. (5)112] For maxi mum i ncor por ation

(&%e&ntq}cwe%no%y ﬁgﬁrde WiEop gurf;gf P@ nglcl% a3 fu kyl surfactants,

Into transcripts the OWIn condai tions are

e e el

WhCl 2 2

%@9 e}%ggneYGﬁF ?913'%9}3?'15‘67 %Wa?’s O\{Eerfmi té?’ﬂfﬁ i ndlf:’élanisﬁlts’

hat e nits n all-purine | eader

Eéﬂ[iﬁﬂﬁ B asid torssafﬁgb}eéea P pO[yaersmnomslphenyl

Xi mu ncor por ati on 1 0% of deoxy ATP and 2'-O0OMe
Eﬁ?—‘”"y@hﬂeﬁﬁ Filtepne g sif 1?&“6 Ho*yé“r?ﬁ% PFgSylenie éols or modified
foll ow ng conditions are preferred: HEPES buffer 200
aaetylenfer diets. @ abiglammaivie op madifiedrdicdgoponion, flig.\gs, well as
Triton X-100 0.01% (wv), M2 9.6 MM MC 2 2.9 nM
2'-Ove NTP (each) 2.0 mM pH 7.5, Y639F T7 RNA
Pol ynmerase 15 units/nL, inorganic pyrophosphatase 5
units/ L, and an all-purinegl eader sequence of at
| east 8 nucl eotides |ong. [00114] For each of the
above (a) transcription is preferably perfornmed at a
tenperature of fromabout 20 OC to about 50 0C,
preferably fromabout 30 0OCto 45 0C, and nore
preferably at about 37 OC for a period of at |east two
hours and (b) 50- 300 nM of a doubI e stranded DNA

o o b o, A Y. V. .




nucl eoti des are 2'-0OH guanosi ne, 100% of all cytidine

nucl eotides are 2'-O nethyl cytidine, 100% of al
waieiodite1hucl eotides are 2'-O nethyl uridi ne, BOTUSDOS907947

of all adenosi ne nucl eotides are 2'-0O nethyl

sehinstions composing pt legstiere offtheForegoingn die p ippaférend embodiment, the

condi tions of the present invention, the transcription

seefeatansn ifri A1 uedordsed | Seerosurfaciantet twh  asleHONHL FSO-100

tri phosphate, 2'-Onethyl cytidine triphosphate,

Fluodsnefydtalt (RuPanoSimda Inci, phissssshge.Ont@io, Canaslahy |

uridine triphosphate and T - OH guanosi ne

t[0032h 0 s phiadreativelyethe esidctantsgymagp thicfuide dniohic goifactdneso br &l @sxture

produced using the r/nGrH transcription m xtures of

tdf anfohRsaidt ndnAvEo tsidittaonpAnpeicssubfBdtant calténplatked in the SCF-

2'-Orethyl adenosine, 2'-Onethyl cytidine,

Dasdd ¥BinPYditicU i Ok NBresedf dindentiGh MRERYe, Wit Grdeot limited to,
wherein the popul ati on of guanosine nucl eoti des has a

TR% TRt AR las T @ DR GHAZONYICD Pisflsza(]:ﬁIP%ﬁteC&ﬁGa Inc.,
enbodi nent, the resulting r/nGrH nodif

risQaHE, @ﬁ?a}rlgeéarﬁtie);gfdng% %ﬁ&mul{ P:g eagﬁﬂl&ﬁulﬁ%w kABtd, alkyl

sequence where’ at % of enosl| ne

fo-@.& c':aql?o% i gmﬁ? am%o b ¥dits as%ﬁfﬁ%?’ éml‘[?)'g]uc? ? %ZA I "ct%?eof

|d|n nucl eot | S are

et o3l S A BRI e la%galé%r :

3?Jﬂz§gi)rmt Eygl?ﬂ?:rﬁieg@ ?@ggo 1@&% aﬁiggfg%l}a OU% ﬁ?.;%ﬁz,nﬁq éolvent

ferred enbodlnent the resulting nodif
&rﬁi g w1 EedtioR it gach Qe ey W‘fé‘?lé Vértledl @d@?wde the
9096of al | adenosi ne nucl eotides are
Sadrpds palebilizing | (eolwatingpgstign &f | the yﬁ%@z‘@ le@p'é%%haat«é%lrfactant
are 2'-Onethyl cytidine, at |east 90% of al
golatiors ifere theusreeife | Rbetoresise apd/oOBARG Jayetsuten b ickeanedafrom the
| east 90% of all wuridine nucleotides are 2'-0O nethyl
ubsttiiee, Sugh dpasdicnpeortidrsand kmotints @8 rshdilyl deteyminablsi hyesimple
nucl eoti des are 2'-COH guanosine. In a nost preferred
erfxoohemewithin thecskilbsfuhd arthwgitht iddue dffodt.i gonucl eot i des
conprise a sequence where 100% of all adenosi ne
Meos4pot iThes raheval' eeRinby | ofderoSSATED,/cbAdKenfetétaht/surfactant
cytidine nucl eotides are 2'-Onethyl cytidine, 90% of

BbipEHIRIHO Flaf) Eoe BRIl BES1s@ToF clovated MRInpYhatud! BDREIAMR, in the
and 100% of all uridine nucleotides are 2'-0-nethyl

%ﬁtgdtﬁ of %%h%re@ﬁ’{ £dlop @'Al@pﬁyérs 1006 1ok oRdl withia s Q@C@ﬁ based
nucl eot’i des are 2'-CH guanosi he. [00120] Under fGrH
tLANSEEddids@Bn.condi tions of the present invention, the
transcription reaction mxture conprises 2' C>nethy|

@ S tS?SO@] gﬁ@&q&ﬁ?\ﬁl ?omé& H@B?éﬁ* t é’fn'v tﬁﬁ maty ogtlonalla/ be

phosphat rlp

S i phos t.e The [
fm&aﬁif Vet Oﬁﬁé 1&58]&%& G &rng pnat é&wemog?% Sepbjity gfithe
condi t i ons of resent .in entlon
SOBEosi &1 oy e isB BN ) arﬁﬁt%%fst?‘ﬁ Egm@wtelne%%wdmglya
uridine, 2'-Orethyl cytidine, and guanosine. In_ a
ﬁreeﬁeppe%&w@rr@aﬂ. h?emrmu{ar?é with ufrt%hllhﬁrsﬂcfé}ﬂmgd agents, oxidation
ol i gonucl eoti des conprise a sequence where at | east
gudbiiors, gpmplgxiesegsnticchucl eoti des are 2' - O net hyl
adenosi ne, at |east 80% of all uridine nucleotides are
2'-O-nethyl uridine, at |least 80%of all cytidine
nucl eotides are 2'-O-nethyl cytidine, and at | east 80%
of all guanosi ne nucl eotideg are 2'-F guanosine. In a
nore preferred enbodi nent, the resulting nodified
ol i gonucl eoti des conprise a sequence where at | east
90% of all adenosine nucleotides are 2'- O nethyl
adenosi ne, at |east 90% of all wuridine nucleotides are
2'-O-nmethyl uridine, at |least 90% of all cytidine
nucleotldes are. 2 C>nethy| cytidine, and at |east 90%

o .



E
| DHEDI TKDKTSTVEACLPLEL TKNESCLNSRETSFI TNGSCLASRKTSFMVAL
WELBS 104214 PCT/US2005/007947
IYEDLKNNCNEFKTNNAKLLNDPKEEE;LDSNNLAVIDELNEALNFNSETVPQK_
48036F EPDroneTaabdmIant. i RSPH DRYRRY IeRAgPsifiaoal3By inveation
present invention al so provides aptanmers that bind to
rioeledes ISICCEB, Bidd trigthyllamine Pihgdraflioridoamd adivooginfantens,
inhibit binding to their receptor and/or otherw se
BB 7] at elntanether dspevt ttheoinyentipk eeldtesta methmly s €relovADf phatoresist
IL-12 are both heterodinmers that share the nouse p40
smbioni BARGhildyers) heg MmSiG N,y pipolysslfiingsi polysress) epilfurea tsalfones,
nouse | L-23 and the nobuse p35 subunit is unique to
rpoligerylatesladd pbhgvinflysadind)) fismbal séniicaintiel Wafet B@face using the
follow ng am no aci d sequence (Accession # P43432)

(SOHEED) L BAs Qe bl :compositions described herein.
MCPQKLTI SWFAI VLLVSPLNMNAMAEL EKDVYWEVDW PDAPGETVNLTCDTPEE

038 The SCCO,-based removal compositions of the present invention overcome
| T SDQRHGMIGSGKTLTITVKEFLDAGENTCHKGEE%LSHSHLLLHKKENG

PR RSB TR R e e
S AL RS BRI U B P e o Nty
L KRR Y S S Y RAE RRR TR e KE PSRk

LVEKTST. CV YYNSSCSKWACVP RS
[ 7] eaﬂ%W§lgt¥mﬁ% Wt SPRROSER %fﬁggwmw to

%@tgcgt@)a\%fgr s%?tggeehna(\:/glg&) gt%r%gi%tl a%g/o? BN?{lC I]égesrgft e%eog %F aQ prles%ure in
M_DCRAVI MWL PWI AVPRSSSPDWA SRNLCMLAVWNAHAP )
ACAHNRL Y FHEpRgt Fabg@Ets@@er% noRioREcinthe desired
YKHLLDSDI F KGEPALLPDSPMEQLHTSLLG.SQLLQPEDHPRETQQVPS
ISSSBONIRPLAYRSKS- BRI @APAF MAFVIRARGNATICTE [RIm/Eat 1 minutes to
[00138] The nouse p35 subunit contains the follow ng
ahdui R lamimhitescapden tbonpeatee o ifiom #bdat 3431 t9 afBEQOPD, MEhough
317):

IBABRYbrl Fis#eF LAintaskihgSIdamRbRY SEPARChBIGRALIn KT HEDMAKTAREH ]y
LKH

¥BETAED  DHEDILTRDPE ST K TELRE hdskNES@nATRENESE MRERGBPQG a
TSLM MILCL

Erafortlal PO Ahent A o\ Ma RIS ANETS- AL Ol bk 5K 1o
P PVGEADPYRVKMKLCI LLHAFST RWIT NRVMG YLSSA [ 00139]

SeMepaiC, SRREIHIS kb e@tes can be enployed to generate
aptamers with a variety of specificities for IL-23 and

1560'43)]2 %% %&%P%ﬁg&?%?%gé fAbkhsts %fg?c? &h‘@e&hfr? Faéatlg%s;)cﬁt?’the

ver I L-1 I'n a negative sele

AR B L AR URIRE IR FRPRATE e mov o
PR ATRE BERCH ) o w8 e B Bl 8 Sooun
L BSRE niREa apfipiede um B FUeE e iy S Mt degoval

sequences that recogni ze the common subunit, p40 (SEQ
FEMRRSULION % thpt Semrecatires &b SUChmAnP's OBIRR! tinRerpiyte lpyels may be
or the p35 subunit (SEQ ID NO 6). A separate sel ection
in which IL-23 and IL-12 are alternated every ot her
round elicits ‘aptaners that recognize the conmon
subunit, p40 (SEQ ID NO 4), and therefore recognizes
both proteins. Once sequences with the desired binding
specificity are found, mninfgzation of those sequences
can be undertakento systematically reduce the size of
t he sequences with concom tant inprovenent in binding
characteristics. [00140] The sel ected aptaners having
the highest affinity and specific binding as
denonstrat ed by biol ogi cal assays as described in the
exanpl es bel ow are suitable therapeutics for treating

~ o~ -



SEQ | DNO 152
GGAGUACGCCGAAAGGCGECUUCCGAAAGGACGUCCGUAAGGGAUACUCC

WO 00484214 her aptanmers that bind |IL-23 and/ or PeT/USR05/007947
are described below in Exanples 1-3. [00150] These
deprernedsfomaspeaifi¢ §A€0mbeed rerrviabemnppsitige o€ tieyaernHes, dpithe
including e.g., conjugation to lipophilic or high
specdTuhateriave lighemovedpounds {e. g., PEG, incorporation
of aCpG notif, incorporation of a capping noiety,
[00dd) podmtlike nmafnerypitie f premtsn oad@ams detlser thard temperature may be
i ncor poration of phosphorothioate in the phosphate
beledtdaionnd. ophiA1L orldthérivise ndvantdgeis renditioranietesminad edthin the skill
non-naturally occurring aptamer that binds to IL- 23

3N eleosrt, | ihclbding Shdd s@petA@esphtric prsRre MbaHichand Supetdiigical fluid
i sol ated, non-naturally occurring aptanmer has a

dbrigRtiontis @BnEAAS haltihé phbibsifiOhdld: BAR @ReHidal kd-bd Zerfdved
| ess than 100 mMM | ess Fhan 1 mvM less than 500 nM

E8®S tHeh@bsttO BM f1dwe 384/b0 80O ChitMier bEER 080, batMremoval
[‘ess than 500 pM 1ess than 100pM and | ess than 50

g%%cjsﬂioﬁ%gﬁa&ggg%{d%@&ﬁat% eo% b chﬁ’t\c{ﬁﬂgi on, the

ocl atlon ant 1s erm ne y dot bl ot

[tkAt descr i bed i.n | e 1.bel ow. 2 n
L8R er e B et Rinhn Gyt BREG RSt by be
nodul at es function of IL- 23 and/or |L- I
ARGTHET S5 RBUTRER ToVHE Siotalraly Gpaithss te SerPFBed removal
inhibits an JL-23 and/or |1-12 fUﬁCtiQn mh}lg h@%
SOTBRATHION O fSyiage coptaitivg the phoipresipteadiar PARCIMSH
of the target. |n another enbodiment of the invention,,
{0943k pt Hi§d SoHprINS Mode GYP e eonsngqys dopant thg cogpposition
IL-23 or |L-12 variant. An IL-23 or IL-12 variant as
auss dthp syadernsusfheo nibbs Swsiniging dhe ash srengerr gigdignt and affecting
essentially the sane function as an IL-23 or |L-12
templete aemoynl of dreaBARCcloyrys fromsthe glrdicantA &sthtic saak™ sentasting
structure and in sone enbodi nents conprises at | east
imode seqglven centadiegtlict yafepswefaee afithya adticl whisbe 80#e composition,
sequence identity, nore preferably at | east 90%
SRMEeNAE contntheteyvithdorch vatituep (bEihgieyiodbf fiwast 95%
sequence identity to the am no acid sequence of |L-23
Wo441L- TBe bROSANMBoERDAHI ARRitRulafly t ftefetrb @itbolihent Mftludes
sequence identity of target variants is determ ned

Ui Blofelssty SesiC fn!cf%l@ﬂxﬁb@n%c F1801531he THECOLEABA removal

"sequence identity” in the context of two or nore
Bt Rltfon AveH tR wRePS&irte TORMRINMCHe JhbfoRisist And/WOBARC layer,

nore sequences or subsequences that are the same or

RAYGed bf g%gahg iﬁg% ogﬁg&gﬁfeﬁglethgﬁce@é.%gsea%rﬂovra?é&ﬂ@a@ﬁmﬂfwith

nucl eoti de e same, whén conpared an
l i . f [ d . '
i A T R

by visual inspection, For seqguence conpari son,

f%ﬁti‘tbvﬁwk V& ao‘ﬁ'épesoga‘ﬂfg‘r‘?&témﬁt&gsg ‘%% a reference sequence to
whi ch test sequences are conpared. Wen using a

K0d%le nc Eocepale G6rlyaage ﬂpw%%twtsgaéﬁst% iy & &l gut for four
sequences are input into a conputer, subsequence, ]
suseesdive aavelss an ethg exfpigmanticaed fillpiratees gmbodiggat, seqinelyding a
al gorithm program paraneters are designated. The
scqgersaof 2compat( som deagoe ilown? £ hein-calic high treessurp gtatic soak,
percent sequence identity for the test sequence(s)
relative to the reference sequence, based on the

desi gnat ed program paraneters. Optimal alignnment of
sequences for conparison cap be conducted, e.g.,by the

| ocal honol ogy al gorithmof Smith &AMt ernan, Adv.

Appl. Math. 2: 482 (1981), by the honvol ogy alignnent

al gorithm of Needl eman &Minsch, J Mol. Biol. 48:443
(1970), by the search for simlarity method of Pearson
& Lipman, Proc. Nat'l. Acad. Sci. USA 85. 2444 (1988),
by conputerized inplenentations of these algorithns

~ AN P g, ——— A N—= A ] ——— g — S s



devel opnent, using an oligonucl eoti de pool wherein a
CpG notif has been incorporated into each nenber of

WO b@spoenl4 as, or as part of, a fixed region, ePQI/ISI005/007947
some enbodi nents the random zed regi on of the poo
mgrabow 3000psiits ekous 450(kesd Z giinh0 haw dyepmtc 8p@ #rst 3.9 min-10
i ncorporated therein, and identifying an aptaner
aomsw preagra steyGsanbt ¢.£., alitve 1§6€ psido sbowt20§y peif Inhd preferred
group conprises performng SELEX(tn)to obtain an
apbadigent, the deqpaei donhgsts oha 2 CmGn danget floweh 5abinystagic soak at
target, e.g., I1L-23 and/or |IL-12, where a repressed
UBTIIRE aEeSRANGRamk IR, endnl.5 din diateank atEoelpsipnent
and follow ng selection appending a CoG notif to the

P0d6P5/ GRHSHRg artofiacthg TRk STCERBHsEER MoV c3mPRRidIDV it the
Into a region, preferably a non-essential region, of

Wakr ARHERE the WaRr (iflrEddics E&@érﬁlﬁ 19 fwdshdds with Q@épious amounts of
conprises performng SELEX(tmto obtain an aptaner to

i fi 10" - . t .
REFBEAAb PR R AP L] BsERARNE oyl BT8ROy oy fhesidua
Ehlat%é( %Hetx?lgeg aqliiﬁ@é%sﬁa' rﬂﬁyee QBB tthe. GM}‘QJ s%'riﬁcedfﬁr\’vﬂ% article

he pool The g

ééﬁk esrs or _ _ nmorar ratio of the variou
AP 5P B 8 e L 6 dngpcond
TRREY 1504 e R RE R R P Gl MR acaves

fourth strategy of this gro C ri ses perfarmng
SETEe palebBrErh LRCRbYARBSC st SpEERTE NGh epG

tar et,Tpreferany a tar%et, e.g., IL-23 and/or IL-12,
W47E  a The speelyent/eichaiiswiactap sparonedt ¢fdhe $&RO2bgsed removal
di sease devel opnent, and identifying an aptaner -
canpesitising pf dhCp@sawst inventiphels frpﬂﬂé Brmeleied\byosimply gixing of
group conprises performng SELEX(tn) to obtain an
apraliets, t.g., & spedig vessechunleCpaBtle agitpeion. preferably a
target, e.g., IL-23 and/or IL-12, where a repressed
[00#8he Cespdnamldtal, sEheSCED,-based repmaslecodmesiliopnaapplied to
and identifying an aptaner which, upon binding,

el Wateakigfic@ for coldEtigl eisip ik hotordsiswindidr BIORE layks thereon, at
conprise a CpG notif. [00163] In group two, the

shifaBleCalb RFedapr8sstics,e6 5 S bopregdaitiedf dontapi clg@iver & whikh the
aptaners conprising a CpG notif and/or other sequences

F&@bﬁ%&a@%@@n BYmpdiRichgs ﬁib#)ﬁéc?atfsﬁftaﬂlé‘%lﬁﬁﬂ@ril?%t& f8d amount
e.qg., TLRO r-1

or the other to I ke receptors) and upon
| Dy Lifgy! I BTTHOE fok CSRRABEE thd BSadit BHRC layer f
g{g%%gg§§%?ﬂ¥ﬁ?§%§@%§%gggnpf%ses perforﬁgﬁé SELEXa g'rmn
bt ain a ptamer to a target known to bind to CpG
%W’é&%ﬁh%%her i mmunosti nul at ory sequences and upon

GG no bl P 20 s e MY SFsetERARS it Bl i e sccox

i ncqQrporated into ea nenber of t 00| .as. Ot.a .
e ROvaL COmRRBtoP S A megen &t S Eim B B Sps, g
random zed regi on of the pool nenpbers conprise a fixed
Bt dpsedgO Tt GIIENT oFRr HEr H1ab dNe AR ProgRdions. of
identifying an aptamer conprising a CoG notif. The
ingrestiafitss t andt egycentrations s ofyr waisdiedlapin sbg FECQrhasedy removal
SELEX(tm)to obtain an aptaner to a target known to

bind to CpG notifs or other inmunostimnulatory

sequences and upon binding stinulate an inmune

response and then appending a CpG notif to the 5

and/or 3' end or engineering a CoGnotif into a

region, preferably a non-esggntial region, of the
aptamer. The third strategy of this group conprises
performng SELEX(tmto obtain an aptaner to a target
known to bind to CpG notifs or other inmunostinul atory
sequences and upon binding stinulate an inmune

response wherein during synthesis of the pool, the

nol ar ratio of the various nucleotides is biased in

o o o o . . T T "



acconpl i shed, for exanple, by adm nistering to the

subj ect a single capsule having a fixed ratio of each
WO b@sapeut i ¢ agent or in rmultiple, single capseCEES1005/007947

each of the therapeutic agents.,éOOl?S .Sequential or

®uipstitions cltheyinwintion manbowilelaviriad dhilashisyngregirdfemoval of

t herapeutic agent can be effected by any appropriate

theplieoriesistlandionBARBUgyen &om| theviveledsuriace. t opi cal rout es,

oral routes, intravenous routes, intranuscul ar routes,

[008b]di r Thd featugearapt iadvantdgesoofithe imvention are myrafidlytshewn by .the

The therapeutic agents can be adm nistered by the sane

nstgvesxdplddidistesarelsvaut es. For exanple, a first

t herapeutic agent of the conbination sel ected may be

051N STRS Sy WaRieetdntfiedviii the shidy wirbsi/Sidhepaapend wafers

agents of the conbination my be adm ni stered

ﬁaﬁm Calda¥icl BRREOlaydkt Slanphdrvedidt, lahes @%8sM! eVardub chemical

t e§apeut|c agentS may be administered topically or

?cidktivte%l.ears%?#{?éﬂz hAgRN LR RN ed § AMAT G RE&DeMbval composition

I nj ect’i on. e sequence 1 n which the therapeutic

aS legﬁdctor%gi ty g%rﬂ é‘%\%\n&é :gAR%O %gér R SAMeYrcEnkY | &Bluated.  The

SS°No Ination therapy" also can
enbrace the,adm nistration of the {. ug. | n o
SEPHBGES [ei® o piiey JFPRE <ol B8 hinfrARnke 1o
bi ol ogi cally active ingredients, ere the c ?bi%ﬁtion
PrreERy Pereratal SREIMEES 4 BRI G FORArpe TR Were

non-drug treatment may be conducted at any sujtable
Hioroghiy Tinstign i capioye REIOPE 81 SEF DeEtRRyRFREL BRSE fdppre
of the conbination of the therapeutic agents and .
HOAOg irugrden te aemesstany gesienl solsdt andr peseipiiplied chgrpical additives.
appropriate cases, the beneficial effect is stil
Aedicansdradhenn imBiguen!-dr asglesaribed hereinbélewt enpor al | y
renoved fromthe adm nistration of the therapeutic
?K)Sﬁ]t S, FRerdhaRan yandiay sleotroremiroseayel SEM) @0dge off a cross-section
herapeuti c or pharmacol ogi cal conpositions of the
Bf 88 854trd] MABA sh@ngitle|Si gRRe sadficy havinpei 8 @maSiOe fidyer b APerm
anmount of the active conponent(s) of the therapy,

Qﬂgﬁﬁe BVaE AYerdhng ROVSRE dedp BrPRAETBBYIph6@tdsit layer thereon.
acc

ept abl e medi um Pharnmaceutically acceptable nedi a
rri ) R i 1abd oAt WaRk 5F Figirs Per si on
ﬂ@a?]g _ (I1:: at% %ggp@m@gg}gtﬁgﬁ a_F %nd anti fur:gjzil agents,
hlﬁgl]ﬂm %gg?ped”a‘ ?tchgcéjgircélq{?la%@biaﬂﬁb DRI MeRrdD folfoMngd pb€essing
se I

Suc I'a and agents for pharnmaceutica

%ﬁltb% ?/'cg ”i(;@i @rolg?}s{)/ugceyﬁ%o&iglé@g \r/]\%hgf.‘agtg{ﬁlh g:t)ﬁslg&%(ieon, showing that
I@]?lg)glrglﬁﬁlre? S'QFFLS}%{)Y?{?J rf:%ai O%gﬁ%t Ia?eergg\gg?%%%i%'%ﬁgﬁc Qatjetlxjgr%ains

pharmaceuti cal or pharmacol ogi cal conpositions will be
RS SHOr WfelesUB#ceski | | in the art in light of the
present disclosure. Typically, such _conpositions may .
H9SBH opieer 465 fgictiiprEsof BF pYer o5& lam?eqéif%ﬂ%%?ﬁogﬁémg
or suspensions; solid forns suitable for solutign iH,.
osing a SEEIR haridesourqedliotingied Byrfagtant/oersabentempggtion, showing
tablets or other solids for oral adm nistration; as
thambothahe abatosiptsandghe omanic BARG loersdiave been movehfpy the
used, including eye drops, creans, |otions, salves,
isikia, anifa sarfstet he |i ke. The use of sterile

formul ati ons, such as sal i ne-based washes, by

surgeons, physicians or health care workers to treat a
particular area in the operating field nay al so be
particul arly useful. Conposij4ions may al so be

delivered via mcrodevice, mcroparticle or sponge.
[00179] Upon formul ation, therapeutics wll be

adm nistered in a manner conpatible with the dosage
formul ati on, and in such anobunt as is

phar macol ogi cally effective. The formnul ations are

easily admnistered in a variety of dosage fornms, such

T T N L R T




triethanol am ne ol eate. [00193] The dosage regi nen
utilizing the aptaners is selected in accordance with
W(azona/abaaw of factors including type, species,PEmEs2005/007947

wei ght, sex and nedical condition of the patient; the

1956} | t [Thofabpyredasonifitil tihetegraghs thus revidenes; the refficasyitof L3CO--

adm ni stration; the renal and hepatic function of the

pased emtiovaln domimit'rmas tin cascandanggt witer ther ingeritionst Herr egpfioval of

enpl oyed. An ordinarily skilled physician or

phitercsinanid/anBARC lngadfrby wiét sunficee and prescri be the

ef fective anount of the drug required to prevent,

QORENE er The fallowesd fokmelagonagsuied inofubitiigtial removal of organic BARC

condition.[00194] Oral dosages of the present

1R¥8 HdnPthe pateied SESIOf aurfdcbie “Sutdianiad] e€n@fal eig tdsfinedi ds Igreater

range between about 0.05 to 7500 ng/day orally. The

ARAPASLE W8NS FaPbEHR BARE Rfy6V irded tentdpficdn@iddofievice, as
scored tablets containing 0.5, 1.0, 2.5, 5.0, 10.0,

aée&lngpbﬁgwptggl 19101'(3159 0.In aﬁ@sﬂémf 2 Qehbdiafgt, 1@(@}@ QA8 aPbf the

active 1 ent. used osages intr anasa dosages

r I en 0.05 to
B A" “%a%e?ﬁff%%%%ﬁ?% L e B e
i ntraperitoneal dosages will range between 0.05 to
3800 ng/day. [00195] Effective plasma |evels of the
conpounds-4#-4¢uL+u4kuun—44HH¥H44¥+4qyﬁ$}~FFen+GFOGQ
mg/ mL t - CIPORE i SIG
|nvent|dndhﬂambEtQMMMﬁh@n“-ed in aAslan%9Ha1Iv dose
or the tZOMNYL&&SIOylWdbmgsurfafanbe adni ni s@.88 ed in
di vi ded ig@sgsl gléoHowo, three or four tines.0dail
MODULATTS@¢@F PHARMACOKI NETI CS AND BI ODI7SDRI BUTI ON OF
APTAMER THERAPEUTTCS [UUI9/] Tt 1S rnportant that the

re.c el BQlngfy, R eet ihRshtib® hastbden described herein in reference to
ollgonucleotlge based therapeutics, including

@[Eetac ect? efe%tﬁfek 08 AIhifratifd &Hb&ﬂﬁerﬁ? S t8 invention, it will be

rnac utlca app I cation. ile aptamers di rect ed
gﬁﬁ%&%& {ﬁlgﬁﬁfﬁg e ik 8 ngﬂhﬁlsoﬁrpﬁéqf b&rath Hends to and
i cu es ass C|a Fed Wi th intrac ar de ivery

' h h
%ﬁ%ﬂl@%@%ﬁ PGty ekl a8AL SRS A0 FHOHRARS Caccodingly, the
AT AORES Or LR AR TS o e RatERy, A SR, o
conS|st nt wwth the desired, dqQsin Fgo 98
TR TIugh segrit A SRbo Bor eeu T TER seif LAtk sove.

nmet hods to affect t he phar nmacoki neti cs of apt aner
conpositions, and, in particular, the ability to tune
apt aner pharmacoki netics. The tunability of (i.e., the
ability to nodul ate) aptaner pharnmacokinetics is

achi eved t hrough conjugation of nodifying noieties
(e.qg.,PEG polyners) to the aptaner and/or the

i ncorporation of nodified nucleotides (e.g., 2'-fluoro
or 22-Onethyl) to alter the chem cal conposition of
the nucleic acid. The ability to tune aptaner

phar macoki netics is used in the inprovenent of

exi sting therapeutic applications, or alternatively,
in the devel opnent of new t herapeutic applications.
For exanple, in sone therapeutic applications, e.g.,
in anti-neoplastic or acute care settings where rapid
drug clearance or turn-off nmay be desired, it is
desirabl e to decrease the residence tinmes of aptaners
inthe circulation. Alternatively, in other

t herapeutic applications, e;g.,nmintenance therapies
where system ccircul ation of a therapeutic is desired,
it my be desirable to increase the residence tines of
aptaners in circulation. [00199] In addition, the
tunability of aptamer pharnmacokinetics is used to
nmodi fy the biodistribution of an aptaner therapeutic
in a subject For exanple |n sone t herapeutic



pol ymer term nated at each end with hydroxyl groups:

HO CH2CH2O (CH2CH2O) n- CH2CH2- OH. Thi s pol yner,
wa@bk@hae421omega- di hydr oxyl pol yet hyl ene gl ycol , PErnuUsios®007947

be represented as HO PEG OH, where it is understood

that the-PEG synbol reddH&€hAdMiShe fol | owi ng

structural unit: -CH2CH2O (CH2CH20) - CH2CH2- where n

typically ranges from about 4 to about 10,000.5 007666

[ 00207] As shown, the PEG nol ecule is di-functiona

aMbatiis claimedtis:nes referred to as "PEG diol." The

term nal portions of the PEG nolecule are relatively

non- r gaisdtioweartiydfiectivh comtingt (BARC)trix@oval Chingositins corhprising at

can be activated, or converted to functional noieties,

for aldaaCAneEsSTF, ol 183 oitEbe-Edivedt, N NeO BiROLIOkIGt @hd at least one

reactive sites on the conpound. Such activated PEG

di ol sgafeiapeferred to herein as bi-activated PEGs. For

exanple, the term nal noieties of PEG di ol have been

functionalized as active carbonate ester for selective

reactj.on_w ani o noietie ubsti tuti of the

Pel at ?ﬁ%ﬁwﬁ 8?‘?‘9@“?%?&% 8%‘ 1o %?IPE@ SClpgmaggya fuid
SUCC|n|n1dyI active ester noieties fram N hydroxy

succi PRiGRtederom theograyp pensisng ohgphancdiexids §>Xyg°pa ﬁrgon krypton,
desirable to cap the PEG nol ecul e on one end with an
essenK@@pﬂwdﬁﬁﬁﬂméhctlve noi ety so that the PEG

nol ecul e i s nono-functional (or nonoactivated). In the
case of protein therapeutics which generally display

AUl ti phEBARRGEMOVAI %brﬁﬁ&ltfoﬁrof @Iﬁfn'l Y 31Reei S CF comprises carbon
bi -functional activated PEG |ead to extensive

Cr ossgil,k#ki ng, yielding poorly functlonal aggr egat es.

To generate nono-activated PEGs, one hydroxyl moiety

on the termnus of the PEG diol nolecule typically is
substituted with non-reactive nmethoxy end noiety,
40cH3TheTRAR6t 1gapyal sampegiirndoficdaim laydicsin tha sofgigent comprises
nol ecul e typically is converted to a reactive end

noi et §t ledstenedarCdadkagel i vated for attachment at a
reactive site on a surface or a nolecule such as a
protein. [00209] PAGs are polyners which typically

have TH@BRF@%&B{/Q LofbosUniH didithV, WheltH 1‘?15 c@-@glvélﬁ cBRPises
organi ¢ solvents, lack of tOXICIty and

i mun ify. One use of PAGs is to covalently
attacﬁgﬁﬁ%%gélyner to insoluble nolecules to nake the
resul ti ng PAG nol ecul e "conj ugate" sol uble. For

exanple, it has been shown that the water-insoluble

@r ug PacBARExemovalivempesitiqn delain [PRGerehetbe esolvent comprises
wat er - sol uble. Greenwal d, et ah, J. Og. Chem,

60: 334n 386in¢ 199& ed Hid ctnj watpe soasigingf tof n mesegthanotamine,
only to enhance solubility and stability but also to

pr ol omgthhhdarhineod ci r ctiedtylanndibralnk; | | f e ommethyldethdnemmine,
[ 00210] Pol yal kyl ated conpounds of the invention are

typi CgdntamdasingRylefetanding0dikHaolbming] 28mbhiyybliday (NMP),
size can be used, the choice dependent on the aptaner

and  agRlctyGk ﬂoﬁ&ﬂoneqlg)ﬂEnﬁ B QERAMA IRy Pyrioligodenvent i on
are betwéen 10 and 80 in size. ?lll ot her PAG
conmpounds of the invention are between 10 and 60 kDa
in size. For exanple, a PAG polynmer nay be at | east

10, 20, 30, 40, 50, 60, or 80 kDa in size. Such

pol ynmers can be |inear or branched. In sone

enbodi nents the polynmers are PEG In sonme enbodi nent
the polyners are branched PEG In still other

enbodi ments the pol yners ar g¢; 4CkDabr anchedPEG as
depicted in Figure 4. In sone enbodi nents the 40 kDa
branched PEG is attached to the 5 end of the aptamer
as depicted in Figure 5. [00211] In contrast to

bi ol ogi cal | y-expressed protein therapeutics, nucleic
acid therapeutics are typically chemcally synthesized
fron1act|vated nononer nucleotldes PEGhucIelc acid

o o o . - o N e o - . TP~




[00219] The 2'-Onethyl, 2'-fluoro and other nodified
nucl eotide nodifications stabilize the aptaner agai nst
woemsaeres and i ncrease its half life in vivo.Pdhes2005007947

3'-3"'-dT cap al so increases exonucl ease resi stance.

gee, @hegBARG smopeltcoResitionoiclaign, whesg ipgeichant comprises at

6, 207, 816; and 6, 229,002, each of which is ]

i ncor pestame df BIF, aefropdpe Budrideeiristhylaniines tribpdiofleqride, hydrogen

PAG- DERI VATI ZATI ON OF A REACTI VE NUCLEI C ACI D [ 00220]

H gh pebzeidelaacticweidghitricRA@-and silfire aatl d- PAG conj ugat es

can be prepared by reaction of a nono-functiona

activated PEGwith a nucleic acid containing nore than
nere iV, [ : hhnent , (=Y id.

B0y 10 B el B R b JHE iy BB

react i it.es;. a-am.no group and a 3'-am no group

introéﬁ%@%mWH%%m?ﬁgﬂ% ?%bnucleotLde t hr ough

conventional phosphoram dite synthesis, for exanple:

3'-5"-di-PEGyl ation as illustrated in Figure 6. In

Al t er Wh¢ By Caminodil nempasitioned clpiny &, wieras thesprfds¢ant comprises at

i ntroduced at internal positions, using for exanple,

t he 5iqastsing hamomé sypfactant atiahlesst obdani@rqssiattatn of

purines, or the 2'-position of ribose as sites for

attachnment of primary am nes. |In such enbodi nents, the
cl ei [ AV2 Y . Of T iV

30 e i FARE B ARUSRRENER B ok ) BB e Rl ot

synt hesi s. and ggfification fied

ol | qoRaiigt BT ate SRttt SR e B somivipe af Qyproatio!
i h PRECERRgURGh Mefaos Badiy o bRtE bt BeaS T obytene

m ni m zi ng spontaneous hydrolysis. In the preferred.
enbodBiERIE, PoRsHIIae ﬁ%‘ir?» rorTeng el %Qerwceﬁoxyhc acid salts,
succi ni m dyl propionate and the coupled reaction is
carri defesyfbengenssnléng  aeid, drdodecydyprcnesyifgnips salife polyacrylate
bi - substituted PEG stoichionetric excess PEGis

provi delsimess) dinonyéphieny! phiyoxyethydanaciikens delympys) medifipdsilicone
reaction, the PEG nucleic acid conjugate is purified

by gebolgherst neayienie slicds, anodifieflirektydénio Wiio gilapimymenjum  salts,
separate fully, partially, and un-conjugated species.

[ 0022 HodiFhee alkyhlantogivdosalts.ns can al so have one or nore
pol yal kyl ene gl ycol nvieties attached thereto. Such

PAGs can be of varying |lengths and nay be used in

propr i at onbi nati ons..t o leye g _desj :
07 coar BARS B BB ubhaR M Y Suhep G S5 et comprises
effect of a.particul | i nker can be influenced by
bot h ??9£9mgﬁiéﬂm%%ﬂ%ﬁgﬁtion and length. A |inker
that is too long, too short, or fornms unfavorable
steric and/or ionic interactions with the IL-23 and/or
k- 1ThsvBAR@r@sdvatl eohpitfoar sfadlaion9,0fhereinpthe xniosicveaefactant
the aptanmer and I1L-23 and/or IL-12. A linker, which is

| ongegohfides NBCREGALNe tPesiBanelbiied dirsh athe e glvap WekBisting of
nucl ei ¢ acids, may reduce binding stability by

di m nhﬁsﬂoﬁsfakt][aﬁts,%ﬁﬁﬁltdlm sEIORGEM hatilaAIe s{ﬁ@s,lc'lwgdalkyl

Thus, it is often necessary to optimze linker

COMDbSi L ; P
oF ?Fn?étlr%bpgﬁﬁ@ 288 I RRBDS1ts, Ro@EAGG1 b RcdIR%s SIBnaEIStIEI@ €hereof, and

an aptaner to a target. [00223]
publ i ¢at ko nts cited herein are
incorg%?g?g%yﬁgggﬁggﬁgg?ggéggﬁbe as i f each such
publication or docunent was specifically and
individually indicated to be incorporated herein by
reference. Citation of publijgations and patent
docunents is not intended as an adm ssion that any is
pertinent prior art, nor does it constitute any
adm ssion as to the contents or date of the same. The
i nventi on havi ng now been described by way of witten
description, those of skill in the art will recognize
that the invention can be practiced2005/ 007666 in a
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total of 11-12 rounds were conpleted, w th binding

assays perforned at sel ect rounds. Tables 1-3 bel ow
w@omsao42s4 t he sel ection details used for the rRENUS2005/007947

selections using the h-1L- 23, X-1L-23, and PN-IL-23

821 ecThoBARG wrwypleomppHEeLef AR bofhersin the SCF-based removal

concentration, protein concentration, and t RNA

conc esrmEsition corsprises aroubebh Wi Hutiadbowt 900 wirvow&iFuaput 10.0 wt

(ratio of CPMval ues of protein-bound RNA versus total

RNA f Y%otoiabgutt 3wyt ¢drevfent, about O8I umin)o talabewg SWi whokiehant,

bl ot bi ndi ng assays were used to nonitor selection

pr ogr agisaboit0DEBR] %halkbeut 5.0 €oridiutfagas, besetlorf the tdtall wei@B of

Sel ection [00233] Table 2. Conditions used for X-1L-23

Sel ecth onhpékih] Table 3. Conditions used for PN-1L-23

[ 00235 Monitoring Progress of rRfY Sel ection. Dot

bl ot bi ndi ng assays were perforned throughout the

| ecti to mopjtor th r - bi ndi,n ff..nit .
?ﬁe péoﬁg%nTﬁgﬁgg%gEWa%@ﬁ%%(ghg ‘EmS%%6%H§85§$ H%gghﬂng
dilution series of h-IL-23 | ncubat ed. at . r,ogm .

t enpefREFHESH oFarg?f‘ rﬁhﬂ’ﬂflees(%& %‘ilﬁ\%f?rf”% mya%)&&%r}de’ a
120 myNaCl, 5 M KO, 1 WM a2, 1nM Cad 2, pH 7. 4)

pl us BuorospsfagiantapdigopigpylRlooifal  vol ume of 20 ni. The

bi ndi ng reactions were anal yzedby nitrocel | ul ose
filtration using a Mnifold 1 dot-blot, 96- well

Y&CUUM héthsd 8t iealdvi@n batlosh 4nbiclehiedtioh ebatfagIBARED) layer from a
Keene, NH). A three-layer filtration nmediumwas used,

consi glpkibe hivisYRahRRndronb S4id &%o@tﬁﬁ?ﬁﬁ%’comtactin the substrate

nitrocel |l ul ose (Schl ei cher & Schuel | bond- P nyl on

( Amer ﬁ’e@ﬁ‘l? ﬁieoﬁégkﬁpu Zﬁ’g Flﬁ%n%%ng SErph@l RABEAL composition

(Schl el clier & RNA that 1s bound to protein

. . . lea e hgd a
IS Cagot r%glgoart] e'ﬁ%%&ﬁ&&??eﬁ%alstudng%g-sgfvleﬁteét le %%@ﬁté %d 1

1
non- protel n-boun s captured on the nylo

h | bl ' l. i | ' .
e OFkChiX BRI, KISLLRCT TR 8 BHBR, g
he fil I ) i ed d d
R L B S T A e

NJ) and quantified using a Storm 860
Phosphori mager (r) bl ot i magi ng system (Aner sham
B6.0scTeneethpd of 0RRAB 63, Weedin chesI@hedmriaed a floidistievied from the
ratio of binding of RNA in the presence ofh-1L-23

Ver sugrolf doR8istafas 8Neerbeh Niblide) Sow@en, s@gn, kdpstopobn, and
were cloned using a TOPO TA cloning kit (Ilnvitrogen,

Car | shagloni&® according to the manufacturer's
instructions. For the h-1L-23 and X-1L-23 sel ections,
the Round 8 pool tenplates were cloned, and 32

i ndi vi dual cl opes from each s ction were assayed in
171 peiencied ORI SoPREAn g SRR 02 SO el |

as a separate screen at +/- 75 nMh-1L-12). For the
PN-1L-23 selection, the Round 10 pool was cl oned and

380 UenEeethad Bf GaithnlisgHRerein Aitenivelin @agidyectofmprise pressure in
protein binding in a 1-point dot blot screen (+/- 200

NM h- } Lo 8 8b&e P0aIsPro 26618 @80@ssi.+ - 200nMn- | L-12) .
Subsequently, the Round 10 PN-1L-23 pool was re-cloned
for further sequences, as well as the R12 PN-1L- 23
pool, and the cl ones were assayed for protein binding
in al point do blot screen (+/- 100 nWh-1L-23 or +/ -
200 nM h-1L-12). For KD determ nation, the clone
transcripts were 5 end | abeled with 32P ATP. KD val ues
were determned using a dilution series of h-I1L-23
(R&D Systens, M nneapolis, MN) in the dot blot assay
for all unique sequences with good +/- h-1L- 23
binding ratios in the initial screens, and fitting an
equation describing a 1:1 RNA protein conplex to the
resulting data (fraction aptaner bound =
anplitude*([1L-23]/( KD + [IL-23])) (Kal eidaG aph v.
3.51, Synergy Software). Results of protein binding
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| east one etchant and at | east one surfactant. [0014]
I n anot her aspect, the invention relates to a bottom
wa@riasA0eid ecti on coati ng (BARC) renoval conposPeT/U82005/007947

conpri sing supercritical carbon dioxide (SCCQ2),

fiPi et Byt methed af oldipdiSoheishy géd centactipg tigsuis fim@tiange enfgom

i sopropyl alcohol. [0015] In yet another aspect, the

i nventbouhl mahd¢sgs abant 20 mEIRSd of renovi ng a bottom

anti-reflection coating (BARC) layer froma substrate

havi ng sane thereon, said nmethod conprising contacting

2?; S¢RS e o@%fﬁhﬂ%z HBerBARGe baydVent BEHARRS W fellst 3R C,-Cs
- based renoval conposition conprising at | east one

SCF, ?klkgast one co-solvent, at |east one etchant,

and af [east one surfactant, for sufficient tine and

under sufficient contacting conditions to at | east

partially renove the BARC | ayer fromthe substrate.

R0016]h¢ method of elpiay 1 Sawperein, the ¢pesol epspmnsisesisqpanasoldAn-

met hod of renoving an ion inplanted photoresist |ayer

and a bottomanti-reflection coating (BARC) |ayer from

38 Ubstrh ahRda \0r e A whbl8aRe co-S@tiéht ¥BiIPASEs @ HiteSieR@ted

contacting the substrate having the photoresist |ayer

and 1t e, BARE | g%)rﬁP S_t&ﬁgiﬁi:h@ Wit N R &b Rk, I affBalolamine,

conposition co ing at | east one SCF, at |east one

co- sof w4 ene@%rpkn%as eri&h%Mine aneeﬁ%gnreltﬁ(?%thﬂ%triamine,

sur factant, sufficient tine and I'ci ent

tagt | di t§ tQ at. ti h
o SRR AR T P S
bstr at 0017 h ts, feat d
e Bessb bt OSTRIE (B2t Y

apparent fromthe ensuing disclosure and appended

cl ai ns. BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0018]

Bgur &hd meshod Sfcesini Yy vetlesdt tienetohant osopjzes (SEMt dnredeF,
at 50k magnification of a cross-section of the contro

waf er yshwundfbdalel QictiiBARCrhsheflusaled Wydbgs fredxidee ncetic
the silicon substrate and the photoresist |ayer.

[ 0019),:ifi i Gcid ah& sdfirieRtiical i mage of a plan view of
the sanple in Figure 1. [0020] Figure 3 is an optica
i mage of the wafer of Figure 2, processed using a

SCCO2/ fl uoride/f|uorinated surfactan onposi tiqn .
éﬂomﬁﬁber@Wﬁ@é“ﬁbfgﬁﬁe%%hg@ﬂF@s%?te@h@ﬁr?IW55§iﬁ“ahﬂmnme
Figure 4 is an optical image of the wafer of Figure 2,

pr oce&dwdrofl®pige-a SCCO2/ f 1 uori de/ f1 uori nat ed
surfactant/ net hanol conposition, show ng renoval of

t he photoresist |layer and the BARC | ayer. DETAI LED

ESCRITRI LMoot Sl I ANNVRNIid e stiMtanRESriprizEut Jeast one nonionic
EMBODI MENTS THEREOF [ 0022] The present invention is

based (R, {Aodh RAQGE ¥nibilic SurBeRBL Critical carbon

flui d-based conposition that is highly efficacious for
the renoval of photoresist and bottom anti-reflection
coatings (BARCs) | ayers fnon1pat%erned sem conductor .
éf er I6a nigodpl shaim 24y wheseia deniurfaegrlGomprisgs) &) leagte species
present invention relates to the renoval of

phot oseedtet frond tBAROUpasasisting e fhataatioh surfpcgnts, ethoxylated
i npl ant ed sem conductor wafers. [0023] Because of its

r eadi lfiporaniicmotsy pelyetbilanca gtyeols,apelypropylenec klyedls, polyethylene
toxicity and negligible environnmental effects,

super ethets] Calpolypropglendi oxlydel ( SGXDs,) | saroxplief emeidd  salts,
SCF in the broad practice of the present invention,

al though the invention may be practiced with any

sui tabl e SCF species, with tige choice of a particul ar
SCF dependi ng on the specific application involved.

O her preferred SCF species useful in the practice of
the invention include oxygen, argon, krypton, xenon,

and anmoni a. Specific reference to SCCO2 hereinafter

in the broad description of the invention is nmeant to
provide an illustrative exanple of the present

e e o o o




experiment within the skill of the art w thout undue
effort. [0034] The renoval efficiency of the
weaosaseo+ sol vent / et chant/ surfactant conposi t i BOT/B300H@ 7947
enhanced by use of elevated tenperature conditions in
the cédeadbanpenestifonise asitbt GPeasyibenzaprsplioniGARs) apRlyasrylate
to be renoved with the SCCO2-based renoval . »
conpogilymes, dif@olbnyt helysocthylenasdiponepaivmers, modified silicone
conpositions of the invention nmay optionally be
f or mupdyrectswidetylendd idtolso meddifiadngstyéanics diols, falkylamsponium salts,
enhance the renoval capability of the conposition, or
t 0 otihedified elkylapmouant fabis, ehd cashisatioo cantistgrap teestoneaf the
Accordingly, the conposition may be formulated with
st abi forepeing, chel ati ng agents, oxidation inhibitors,
conpl exi ng agents, etc.[0036] In one enbodi nent, the
SCF- based renoval conposition of the invention

) | | P - . . )
'3 a 5 ur fac aﬁ:. ] T'nanot erras ectt the

gﬂ q rg%r%%%f ?lau A25 v[/ﬂefeg%%aaﬂ}oﬂ?c stuFfa{lelg CBII%H@S ag ﬁ‘e. st one

e L Sh L b S LRel S R 8o

polyur?as, pol yur ea tes.and

| f ones, ryl )
oLy (i BymparmayBeS BN BRI AAgY ammonium
surface using the SCCO2-based renoval ¢ siti.on ] .
descr IecOHBRETHOSFo0ds] oS R SO Rah By uTonic acid

conpositions of the present invention overcone the

di sadsedinmagpdls. of the prior art BARC renoval techniques
by m nimzing the volune of chem cal reagents needed,

thus reducing the quantity of waste, while

%S.m_" | TRNGRUEBIY BT Qi 18T vhefeHTRAS | $CIOPased thehiBYd) 06bmposition
avi ng recycl able constituents, e.g., the SCFs. [0039]

The APHLARES Moty SEPR P RSRYul RIPYRY: SORBSI 0D WA BBout

enpl oyed to contact a wafer surface having photoresi st

and/ Og%gﬁv\&%gésgvémt E@&f@@%% cyggﬂp SR SIPu o AckAl gﬁcrlrgfm

from 0 a or sufficlient ti

to ef t the desir r val. of  t.h B aiotf

ac on{)'ggtvf'tn f9 %éouf ﬁdoawf%gf At anf’r%ar%neda%% Sﬁes iOt%i ﬂﬂtg}éts@ the
to about 20 mnutes and a tenperature of from about

300C PYRASBRP- 1000C, al t hough greater or |esser
contacting durations and tenperatures may be

advant ageously enployed in the broad practice of the
ppesemThe nsthed bf caim Y eviercivathe BaRElaydrricomppisesfae orgadic BARC
enbodi nent, the contacting tenperature is in the range
of frpmabout 500C to about 9Q0C, preferably about

70Q0C. [0040] The effect of specific tenperature

i ncreases and tenperature ranges on the nature and

extent, of the r val .of a specifj hot or esi.st. .and/ or .
Bhre T areiodegy BT darhgreBngr ke Mo b PR o iy Lanic
varying the tenperature and neasuring the anount of

BARC ﬁgﬁﬁi%ﬁnrennved fromthe substrate by the

SCCO2- based renoval conposition at that tenperature.

In such manner, optimal tenperature |evels my

bedet gpem@Rbd OF impPes;i WheteibGaEobasiiy stepwoaiprises a cycle
conposition of the invention, for the specific

mat er yalydil PedynarRy a6 b4kl Jfihd SERbARDRERval Bémposition

process condi'ti‘ons other than tenperature nay be
sel eclafl ARAuORLt Rivif) (R BRRW ﬁl?eraﬂll\éféeﬁ,aﬂﬁp U9 static soaking

conditions determned Wthin the ski of the art,

i ncl udi ng the superatnospheric pressure at which the
supercritical fluid conposition is contacted with the
phot oresi st and/ or BARC nat gni al to be renoved from
the substrate, the flow and/or static character of the
SCCO - based renoval conposition contacting, and the
duration of the contacting. [0042] The wafer surface
cont ai ni ng the photoresi st and/ or BARC | ayer may be
processed by dynamically flow ng or statically soaking
t he SCCO2- based renoval conposition over the wafer
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VWhat is clained is: 1. A bottomanti-reflection
coating (BARC) renoval conposition, conprising at

wo eastioone SCF, at | east one co-solvent, at | eBSL/USIVO5/007947
etchant and at |east one surfactant. 2. The BARC )
r emov &bntegsing o6 thei EF-orfsed regtonl comppwtien with the swgstrate having the
conprises a fluid selected fromthe group consisting
of caBdR{ Wiyerkheteon.oxygen, argon, krypton, xenon, and
ammoni a. 3. The BARC renoval conposition of claim1,
wherein the SCF conprises carbon dioxide. 4. The BARC
POV ghhe GARRES Iof | MimOB 1,C{Nﬁéreﬂnlsaim?asl damth@esc StPHMEHT and
conprises at | east one G -C al kanol. 5. The BARC
r enov } Inf ] =T i+ o t - v :
Compr [ SERERD SRl e GhAT, MoRESHEHRe 1P B8 28lc! Fline
of cl aj . g ' = | an am ne
cel cct g R b BN R (KRR CRATRE hien.
nonoet hanol am ne, triethanol am ne, triethyl enedi am ne,
net hyl di et hanol ani ne, pent anet hyl di et hyl enetri am ne,
dfi3gl ydoe seihed of Maimelhfuigr ponirissgevashingihe substrate, at a region at
N-octyl pyrrolidone, N phenylpyrrolidone and vi nyl
pyr r owbérbnthe 7BARGelaBAR®sr kagp vathovednpidbi 2 iS6/mdthaniolfeienized
1, wherein the etchant conprises at |east one of HF,
anmmoniwater frastosolution in a fiest wpshdng shep, end Wiglde 8E€T dros setend washing
hydr ogen peroxi de, acetic acid, nitric acid and
sul f usiep, @cieshovBresitlnal BAdRAitateinThealicat addidws tin gaiddiirst washing
claim1, wherein the etchant conprises triethylam ne
tri hydepSf dndotd fihovd.resifial BABpititedRlichicslonidases afdlonfesidual
claim1, wherein the surfactant conprises at |east one
noni oRjc6hdl W §adFiecdttd Wishk slefast one ani onic
surfactant. 10. The BARC renoval conposition of claim
9, wherein the nonionic surfactant conprises at |east

Qne speci e elected fromthe oup consj sting of

Huor 5 giod G st shpeeein fosth Sl SEED;
fluorosurfactants, polyethylene glycols, polypropyl ene
gl ycol s, polyethyl ene ethers, polypropyl ene glyco

asher The caethokydfl clawai d5,salht®in did eoylabitiyz ebeditibifsonb@prise
aci d, dodecyl benzenesul fonic salts, polyacrylate

pol y medidperaftird iy tapgestyttonPHoyoIWE tdwboangCsi | i cone

pol yners, nodified silicone polyners, acetylenic

diols, nodified acetylenic diols, alkylamoniumsalts,

di fi,ed al kyl.ammoni um sal.ts .. The B r enoval .
ol Be B BF FERa 91 Ranipianiid b st LAt bottom anti-

conprises.an ethoxylated flyorosurfactant, 12. The )
BARC Felieho c%%zéf\?% ﬂayaf Hpinag et Y e ok épereona said
ani oni c surfactant conprises at |east one species

sel ectethof comprsig G ng-the sybstratp an@qqg the photoresist layer and the
fluorosurfactants, sodium al kyl sulfates, anmmonium

al ky| BARG laye sher@novit a §EkPpased santryrldompositipricomnrishig pideast
salts, sodium sul fosucci nates and esters thereof, and

Ci 0- Conea$®Kylat kadt bonc@saeint atleakt am eetlants ard3at [ephteonBAREctant,
renmoval conposition of claim1, wherein the SCF-based
. r enov &lr sofficjeastirhe aml wolapuiffiest adnvacting Conditisns b dt deasttymntially
90.0 vt % SCF, about 10.0 Wt %to about 30.0 Wt %

CO- SOkeneive theghotsiesBt Rferwhd PetBARD tatér ffond thetsubdiretec hant |
and about 0.01 w %to about 5.0 wt % surfactant,

based on the total weight of the composition. 14. A
bottom anti-refl ection coating (BARC) renoval
conposition, conprising supercritical carbon dioxide
(SCCA2), triethylamne trihydrofluoride, a
fluorosurfactant and isopropgl al cohol. 15. A nethod

of renmoving a bottomanti-reflection coating (BARC)

| ayer froma substrate having sane thereon, said

met hod conprising contacting the substrate having the
BARC | ayer thereon with an SCF-based renoval

conmposition conprising at |east one SCF, at |east one
co-sol vent, at |east one etchant, and at |east one
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