Material s and Methods for the Generation of Fully
2'-Modified Nucleic Acid Transcripts REFERENCE TO
WOREOADEB4APPLI CATI ONS [ 0001] Thi s non- provi si oP&l/US2006/025653
pat ent application clainms priority under 35 U S.C
119(e) to the foll ow ng provisional application: US.
Provi si onal Patent Application Serial Nunber
60/ 696, 292 filed on June 30, 2005 which is herein
i ncorporated by reference in its entirety. The
invention relates generally to the field of nucleic
acids and nore particularly to aptaners. FIELD OF
MaWENTS Sdld DRGRb dSHerithea@eheratiohadsfEBully 2reMesdiiel Nucleic
and nmet hods for transcribing nucleic acids,
particularly nodlfledAandyﬁzsnﬁndpuaterlals and
nmet hods for using the nodified enzynes in tenplate
di rected polynerization to increase the incorporation
of nodi fied nucl eotides into nucleic acids,
particularly aptanmers. Additionally, the invention
rel ates to net RIGERENGE e RELAZER APFLIGEIIORS | ng
transcription tenplate conponent sequences and the use
onent se nhan e
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the f&Wtﬂ@pid@%l@?ﬁl— Icﬁﬁoﬂmlf B orkovEBARKEPGINIXplitkton Serial Number
NVENTT ON [ 0003 taner by definition is an
60/69?65,%‘126@15@ ORdente? 29@$ 1@13@16@1 RpQIEAraRdRSrofT e e R i entirety.
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base pairing. Although aptaners are nucleic acid based
nol ecul es, there is aFiumdanENMENTIONf f er ence bet ween
aptanmers and ot her nucleic acid nol ecul es such as

enes,and NnRNA. -hi the |atter, the,nucleic acid . .
100085 o nE S <t fortSstalts e rhiPSa it FuSotpudlsig aeids.
partiSRAULNGEIfiRA Entibs dnllirsatsedy 8T R eihddoforBRethemoeifed enzymes in

the function of information storage. In conplete

tempiatmdiresiad padyneration imEcrese thainrPeratiomeaodifiss npgleotides into
nuclech ol HJ g&itf%hféﬁg rag%aﬁfseé s‘? \llke(%ﬁt%%tallgqhg ggué;ﬁtéoelg ﬁeéaﬁngste to n%ethods and
mateﬁalts Iﬁ@fsehac’pﬂg tringsgtiptiors eagidacyihp@rent aerqwe]sdes and threause Shatch
apt amers, anﬁ non- codln% sequeng
comtpéta]ptrs@%t&ﬁnéﬁst ingnbpicing teans a p@é’&}c%@)@é penhageing transcript yield
¢HH%qBégELEXﬁmq&%%&pus and plays no role whatsoever in
bi nding of an aptaner to its cognate target. Thus,

mhlle it may be that aptaners that bind to the sane

target, and even B&CKGROGENOF THESNYBNTION t ar get

share a simlar |inear base sequence, nost do not.
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naturally occurring sequences enbedded within the
Watsgar{gipk hgpe pHENS rfHioughnapiRBIEI AR autlecacsddeétcgmoteéales there is a
fund H&tzﬂ&ﬂff&eﬁée lﬂert\%e%' atﬁél@hn@(ﬁ%et oLy ﬁad nrﬂolécgﬁes such as genes and

ranscription, translation and transportation o
mRNzat nrthé lagten cl:hmmwdlmg acid ctred¢toreancades mfoﬁnatmutdnkcmgh 1&dindar base

bi ndi ng prateins. Mers on t t her hand are,
sequgiog apd T8 giis fretiensron Oﬁgtneﬂl@hm/t%@e Etnhﬂﬁg ﬁu%vréméloaé fogage. In
com;ﬁmf REhtRE - ap L SufeBbAFhiEh fsalfhs&.? dilletﬁE lsééc@ﬁ’c Elﬁéitn% R Behrget

nucl ei c ac |ng ‘proteins, nDst ases suc
moleatdb,amotsddpamkdt pht Icenmvaddmeetdlmm s&vienle birt rpthteo a pphuicular

ences t he nucl eic acid bindi .
secoR B BE plieiaw o ROTETTS G dardoy MEAS AP S coding

bind virtually any protein (not just nucleic acid
bi ndi ng proteins) as well as al nost any target of
interest including small nol ecul es, carbohydrates,
pepti des, etc. For nbst targets, even proteins, a
natural ly occurring nucleic acid sequence to which it
blnds does not eX|st For those targets that do have
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sonme structural changes will have little or no effect

what soever. This results fromthe inportance of the
wG@emonessiy/tertiary structure of aptaners. | n PCTES2006/025653

words, an aptanmer is athree dinensional structure held

in a fixed conformation that provides chem ca

contacts to specifically bind its given target.

Consequently: (1) sone areas or particul ar sequences

are essential as (a) specific points of contact with

target, and/or as (b) sequences that position the

potenﬁﬂ'tﬁﬁléh%tdn[bl Y RBEesMstdhtitdg fdrafigat and glaysnoeolal Iwéha&oevm in
parti cul ar sequences have a range of variabilit

the bledlgg of p eptemer WatScognale taseeta Thp. whils HEayde thﬂ@?@&%@at bind
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sequeSi&d] HRRC s néAn be anyt hing, i.e., they are essent ially
spacing elenents, e.g., they could be any strlng of
[0004PuC! RBtanEeSmAtt B0t NEFelcaREN oM @Y @Btuddlly occurring nucleic acid
non- nucl eoti de spacer such as a PEG nol ecul e. [0007] .
sequenwdbatémﬁtowrtm Arpteist H@e@éa@@rtse@wnsﬁfo%rés@twl HBIng
d elo 0 S
seancics oy S G aF et qe SR ERRLerRATHES SofeBiBed sub-group
of prdtéifi§ tHab aretinel inphd @ﬁhsf:ﬁpﬂicm SranslpEynasl, transportation of naturally
i munogl obul i ns, and receptors. A typical apt a{:lre
occurgipg 18CIRIACIdS, isq ABICteIDRUS DRGEISIPeinss YAPIHPHF O1jthe other hand are
short, 95191%& WikihRane HPéu?ﬁnéc uﬁéit? a&ﬁ oL ALs. afvhilg hﬁtﬁmeﬁr&n be
diserim nat es agal nst osely related targets (e.qg.
identidiptl ahtm bindmucleid gqmﬂ balding protelrts; mdneott lvages pnait @tmaers hava little or no

t he, sane gene fam | A se of truc st udi
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ctrostatic conplenentaritiés, obi ¢ contacts,

proteissleas welb xs:&lmsm)’ t@ﬂga‘t ofdipieyast auchidmg S}naéhm%ﬁp@]@ﬁfqa‘&obydmtes
e E L
whicl H@iRRelsks £6 il M dgResdrkas than ab uaheoxach iagbquence, i.e., nucleic acid

specificity and affinity, hiol §g| cal effi c]gt , anij )
binding puli¢innhsughwareRcsk Ve fitker Sogpurapes as preslfdifthorslatively low
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n en ro ﬁrocess
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have .denonstrat ed thera t|c acce ble toxiciit
charag R AR S GERCT T o ovity SUEE RERuT Prediaip b o ittty
makd TAY%isBRRIC] ABRLuRHM Hﬁ%g&ﬁ:e %@Q p&ls%%‘ffﬁétﬁfa)l dlaﬁfﬂihBﬁ d by

i mrune response to antli bodies hense ves, it is
xtr LG 1 r
[000 %[rﬁ?:{( ?195]85 ale%falogp%ﬁ s?i%&llclgﬁfﬁg@ggﬁegéaggg%ﬁe ﬂ%‘% stngle
strucﬂirzﬂ %hhﬁifey h@wé\hse sddringlydninbe chirdrneticdpefifice (byssever al orders of
enerallytralned not to recogniz | eic acid

agmt,ug@){ﬁgﬁ pindineangiqr offyer Aptivif (©f p%{twgﬁy of g eptamer @a the other hand,
somecsglrufﬁﬂl clﬂa@%?(&ﬁﬁ%{é‘ﬁ‘&k Rody eff@&rvﬁpm%E{f&s Tifresults from the

ravenous I nfusion (typically over
11np01?ta14lceftﬁ11h6Qccoﬁmrﬂmaycs&nctbm clchpiamess. emerthdyywords, an aptamer is a

subcut aneous injection (aptaper bioavailability via
subcut aneous adm nistration is >80% i n nonkey studies
(Tucker et al, J. Chromatography B. 732: 203-212,
1999)). This difference is primarily due to the
conparatively low solubility and thus | arge vol unes
necessary for nost therapeutlc nﬁbs Vvth good
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adapted to regain activity follow ng exposure to
factors such as heat and denaturants and can be stored
wo en7esdeended periods (>1 yr) at room tenper at BECEUSE06/025653
| yophilized powders. In contrast, antibodies
anti bodi es nust be stored refrigerated. [0014] fn
addition to the intrinsic stability of aptaners,
nodi fied nucleotides (e.g., T - nodified nucl eotides)
whi ch are inexpensive, non-toxic, and which can
i ncrease resistance to enzymatic, chemcal, thermal,
three éﬁl@elﬁfbﬁﬁl SfRict€ BEladRk fiRBd c6:@0r rﬁﬁldnﬁﬁélfﬁi@ﬁaésealeﬁﬁéal R@ntacts to
SELEX(tm net hod as described in U 'S patent
specifagplyibead itoaiver targgt: Nepnsagreniy; @5 30me pigas picRashedar S@quences are

csen5 1470 B BB AR SRLL Dl BB ot osion e

moledfles'Th @bhiaeitwv it tHeatatset @B) Qe ﬂ@asSE[pEX(ctlh{} s@uenes havsa range of

of tenti nes referablg post - SELEX( tn? npdi fi ation ]
varialilily, e8. pycleatidal mes e 6ﬂ3yki}1%‘éili“ﬁg>fé1|“:@]16ﬂ cﬂ%/Yaw&ﬁt B #PYIIES, of
nuclegﬂ@gr}g gl?dé ?ﬁgﬁgtg?%g&gwg n%ﬂdzgi 553&& :ﬂgas. (Srjlﬁl’tlcular sequences can
be aniZthind; et thely aneiedsedtallgepaditi@el@elt, e. giutheygotl]kié)e any string of

SELEX(t m. roce s has been hi i ca
moclegiads e SY N BHER ox AL o era hacebpihiag g PEG molecule
condi tions and tnanscrlptlon m xtures are escrlbed in
[0007]), s. Dysepwered Ry an e ¥iroshlesdon piocsis ropppedls oprMden sgguence
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factoﬂsn@amﬁ'ﬁtidm BORCS, iepLynoes, ylmunkglélmﬂlna;mdm@tors A typical aptamer is
J ncorpara

10-15 kRag qlg%{%o 4% %céqogl/gesf)o mg tq 'g;n gé:.t Wg_ﬂrpé]{lﬂ]g}f)]a’l( éodsub-nanomohr

affini®P LATRIS rifn SR hoRIROL 1688} Fellated OGN (eI, Aedhdrs QAL tRidal not bind
advant ages of aptaners as therapeutic agent, given the

otherlpm@)me iy thersamgrzene faguly od Eriey of drgturalst wve shown that

aptanf;rg a%gc%ﬁ@gg é%ﬁ%@g elsnl%gl;t]\?pes %gbll?}\én*g 1ﬁter;#§8{)£ 83 %&?%%%élbonding,

electioBtaB@¥emPpRhRhiadliSs, apdropBbbio denthets,| st icexsisionpise diipd affinity and
yields of fully 2'-0 nethyl ated aptaners to, e.g.,
Spﬂﬂéﬂﬁybh@ﬂﬁdeﬁ@¥§E§@n$#§3§tab|I|ty of apt amer
therapeutics in vivo. The present invention provides

[0008]npr dpgameraherd angnbadt ﬁr@&lﬁbhﬂschatﬁctﬁ@éﬁc& fee yee aprflergpopdics and
cingrpgierp ot Ry PR SRt (] o R b8 Etleton

pharftolkire€id propeatict &d adiﬁﬁiélg theyesferisp evafié cmﬂisetiﬂﬁfe ddhmges over
the termisol at ed enconpasses pol ynerases of the

antibpdigend efheipratein ‘é’@%ﬂ%bﬁsgg’ﬁﬁ‘%m@ipr essed in a cell or
tissue. As used herein the term.isol ated enconpasses

[00091uc| &) Sosahancganiioh i erslD AN SpRERty 1 viro process

ered.in
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selecRO$ hl‘lcbv@@th@?sﬁe@ﬁ@it}pﬁﬁll dffinity ¢Bthe wharet t Edl@gtﬁlytc@hedlled and allows
amno acid at position 639 is not a phenyl.al ani ne when
the genasatign efileagisaivchigingdeagls agaipgidioth E%w?@éli [og-TEHNEIOZRTIR dargets.
S prOV|ded I n anot her enbodi ment, the above
[001@lesc2) Des geaicitye Anianens s @@hip$ h@{en@nmsuated
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111011&%ﬂémﬁﬁtﬁ§ﬂ$esfddﬁ b 8EveLHI R ®H DY iRtk k&pBAscabIantbaiitscthemselves,
position 266 is provided, hi a particular

it is mmlm@ﬁﬁaﬂﬁe ehibit entédzasito aptawicrs maest filselytbicssiiss 3ptamerscannot
| eucine and the altered amino acid at position 784 is
anal anine. In a further enbodi nent, the altered am no
acid at position 266 is a leucine. In a further
enbodi nent, the altered am no acid at position 378 is
an arginine. [0017] In preferred enbodi nents, the
altered am no acids increase the transcriptional yield
of nuclelc aC|ds conpr|3|ng 2 cme nDdlflcatlons by
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[0018] In a particular enbodi nent, an isol ated
pol ypepti de conprising an am no acid selected fromthe
w@emaposansi sting of: SEQ ID NO 1, SEQ | D NO 2PCBES0hE025653
NO 102 and SEQ ID NO 103. In a particul ar enbodi nent,
a kit conprising a container containing a T7 RNA
pol ynerase of the invention is provided. [0019] In
some enbodi nents, a method of transcribing a single
stranded nucl ei c acid conprising incubating a nutant
T7 RNA polynmerase with a tenplate nucleic acid under
be préRACH HYT-68RANA tHRMIEUAd thé BtuhOrdspeiskts § erally trained not to
transcription is provided. [0020] In anot
recogatAsadicieracid GagTedBat ed nucl ei ¢ aci d encodlng a
pol ypepti de of the invention is provided. In a
[001ar t BrAlminisrdiodi rWhereas mqstlcgrrgntbc&lppr@@qhﬁ@nb@dy therapeutics are

adml@é% %&e %éré%lnohg%égﬁrl% &@(ﬁg"g;}’ %Vrea %E%)L\I@ &gaxlfglgll\égn %e allministered

by suBE@YABRE injédlioR QAR a@BDRIdhvERAbSity Ria\abdRinco08 R Irhish@tianis >80%
i sol ated nucl eic aci d sequence of the invention is

in mqukey bladigs (Tuekar gragls | elramatngsadyie B 2: 208-21b 18890 oRhis
dlfferegget 1§ B *1%1311 tcl'e 2958 cgrﬁﬁélgﬁx?elf fov&g soqtlbﬁﬂ? ar{éint‘ﬁﬁﬁaﬁenv%umes

ed to

neces3 Aot ﬂieﬁttthﬁﬁpélhlﬁ hA¥E NWihzood sGl&biht}Z ORIH0i 8 ¢/frd)tdne comparatively
expressi gn vector of the invention |5E@rovided. In a

low lgelﬁwl%roveghfe(ﬁﬁ@meﬁfewrw kD anfibohe lap kDiahe Werkangosept aptamer
may ﬂ;\lﬁlﬁi‘é gﬁ hf Deolhv R ésQ ﬂlah% LRt qﬁ;isatﬁﬂlitigﬁ, thB€mall size of

sone enbodi nent's, conpri sing

aptanaers olhdves ﬂnem togrhetiaté mjo areasicf ®@inborakidna reonstiicigone that do not allow
RNA pol yner,ase of th |nve t|on i 'S rov i de 0021

for oY BRUBHY ASIonE (aPrBH o PreP R Bt At Aribes 4

aptarner B¥Be WAE B bt AG)Y 1rc5i3‘1¥5”%dsSI ng the steps of a)
|ncubat|ng a tenplate nucleic acid in a reaction

[0012;' xt 542 §caﬂ£ﬁﬁ{¥ Arangdid ﬂﬁﬁp@@ﬁ@é t&h&g afe SALABH hes1zed and
nuciei ¢ acrd transcription te and
consasqmehte}oe;mdm eadiphesietd as esgdedhe mlehpmﬂectmaiemdd éNhereas

.. Lriphosphat es 2' nscr.j bi.n he .. .
aitri R SR R RE B Pllef rErTrRiUpEling PearH bR gf figrgbiologics and
the c%lfaﬁm dra l&é@bé&l@ﬁ’of&n )ﬂﬁ)ﬁﬁ&idﬂl bkt 19311&131%115‘ Lhcdn@glé 1HESscale

he S|n£@e stranded nucl eic "acids are -

Ollgolmdﬁqtld@diye Hper cen @todtuneuwarﬁﬁ 0f1 LD kgyead éllléﬂfequﬁ‘és a relatively
lllodeg&%]gtia \%tstz‘l‘? %[’[ ’?ﬁ‘? ?L}llé lll? Hgsg e EOIS?.IR%}% szgglﬁglg ralsﬁ)]tg?ﬂlogr am
scaleBystidatedl at@300/gaomapareble ko ﬂﬁome h@kﬁbﬁd}btffﬁﬁbé aﬂtﬁbddm Continuing

nmet hod, the nmutant RNA pol ynerase is a_muta RNA
lmpfﬁ@YﬂD}ql?ﬁrlawq,eéﬁ%?VekqpﬁEﬂéﬁe&P‘P%Cﬂ%’dtOéPﬁVﬁlbthﬁéPﬁ Oéeoods to <$100/g in
five ﬁgtlon 639 and position 784, particularly a T7 RNA

%3 ymer ase conpr|5|ng an altered amno acid at

[001%OSI §) gﬂg gq%g ‘?‘gela eu%c '1p%§'§7s|8 %e%?ﬂncap% é?tkﬂsg@alhey are i trinsically

adaptefi@o lghiRr R vAamislRvwsE SxisuRas ifidt@s suddas }&aﬁﬁld&ieﬂ@ﬂuﬂﬁus and can
artlcularlé a T7 RNA pol ynerase further conprising

be steyigd fprrexieade@petinsisdei érl)aﬁt IQEa fRORRSHALBIPGs dvephdlizeg powders. In

conu?lgtt Smgﬁgdi%glx{ﬁﬁao%‘f%sqn@stt PORkdd 1@&10%%@6&. i a particular

ere am no aci position 639 is a

euci ne d the altered i.d at ition 784 is ,
lOOlJAJn iRl 10 e i P RLAS BFirfed mAfTRE nidedhifis S 2-
modiie8 nhEl¥E el PR afe bk dnsHe avRadkiFEMd whidR cah frRF&dk resistance to

amno acid at position 266 is a | euci ne of the
enzypetisyeheaisel, flormak and physieal degradaiiongganttiednarpeiatedghiringiSELEX

a further enbodinent, the altered am no acid at

position 378 is an arginine gn the pol ynerase for use

in the nethods of the invention. In a particular

enbodi nent, an isol ated pol ypeptide conprising an

am no acid selected fromthe group consisting of: SEQ

IDNO1, SEQID NO 2, SEQ ID NO 102 and SEQ I D NO 103

'S provided.[0022] In sone enbodlnents of the nethod
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resi due selected fromthe group consisting of:
guanosi ne nonophosphat e, guanosi ne di phosphate, 2'

w0 b@anasegiianosi ne nonophosphate, T fl ouro guanPGI/N82006/025653
di phosphat e, 2'-am no guanosi ne nonophosphat e,
2' -am no guanosi ne di phosphate, 2'-deoxy guanosi ne
nmonophosphat e, and 2' ~deoxy guanosi ne di phosphate. In
anot her enbodi nent, the transcription tenplate
conprises a T7 RNA pol ynerase pronoter hi another
enbodi nent, the transcription reaction further

meth6®BPAdseSe ATy 81 prrdiR APp1HaYi6 R SeriAIN&NOY 128 5¢ riled Dedditiber 3, 2002,
the transcri ption reactlion conprises | nhorganic

and Uh§r paserd spplsatise U-3-00val Nai 1RGLH. flehbwe 241 2Q00e While

ncor 0 LA TRLIEG 00 4 0Nt Yo LRI Bty et

post-8BL BRI mydificationdne & pgenti) 193 ePbimding adfitityamsiadtiptty dmt can
reaction mixture conprising a nutant pol ynmerase of the

occus RRSEREFER, %ﬁlﬁdmeﬁéﬁ% Pwﬁﬁvpégwacqféﬁnadléecf au(%f?%ﬁ*g% Gt Ghmethyl

nuclebRARY @ ety é\ﬂfﬁgf the SE@EW_%B&@?H& Reh ‘ﬁﬁt&ﬁ%_ﬁg 'deﬁcult because
mxture to résult’in a candidate m xture of single

of lowttraaswtiption yodlds. Soddicissonditiens amd trhischptioromixtarea bhteydeserébed in

of the nucleqfi. f e . sinhgle strande cl
U, Bepudoahirost st ved o %) Mtk PednbRes daland gs. patent
appliBAtehty.8. Bédd Noeo/kas 966, Med el A, 2004, RAidH siveRhp@vede
nucl ei ¢ aci ds having an increased affinity for the

trans¢riptipotyieids & abemerseingeipowting 2560M¢ higipetidesfHewever transcription
. .candi gdate m xt u fromthe candidate. m xture, and e)
yleldsélﬁodﬁll?}g/? ﬁg—lpﬁtlly{a%d aplamers rematly Pfo)})(ljemaet c

ncreased” a n Aucteic acids to

ield an.aptanerenri ched m xture, ereby aptanmers to

0013ihe. T R0HE Bearatnpr SUtr o MeRGaEe gt Bveh the

inexpg &k € BAtuEL IR ERMityl ART inkREBsddl HileatiifekigRht dornPérrdd 8y the
aptamers can be 2" unnodified are identified, is

incorperatipel 82 WO Msorrsleshderdinrmpanzsrs, ihwosldpieibepefirgalde pve materials and
conpr.i ses (1) optionall | ss@cl at i the increase o
met SRS oot LIRSy 2 2R Bl A LGB Brotons or
increbdeans elbillitn§f dpiindribdreaeids af #i1di Te rasdnt iit/eAddiprovides
) di ssoci ated fromthe nucleic acid-target conpl exes,
impreyedymaaaals aRq mgthodetomee taese ppd ater P?Fg‘é- i ncr eased
affinity nucleic acids; and (ii) preparing a
transcription reacg ARSI BRANTISLNO t he
anplified reverse transcribed increased affinity
nucl eic acids as the transcription tenplate and _
[0016]r andbe iphdserg relates to AARINA polyorerasestwirieh nfap b2 pprifind, gentated

enbodi.nents, of the aptaner ident,fication t hod of
and/ TR A isch G0l TR o PR ERDARE, BTiRG ! g e
inventibn R¥RNREE NI ABEIE kPFERsddSh AGeR R BkdvRer A6l usyd Higein Ehcttedh isolated

position 639 and position 784, particularly a T7 RNA
encopppspatRicdc agfpequsnens odtheinyerion vahanrasierigdagto a cell or tissue In

14t 6 It : ' . TNy
Y N ——
positioney 8aIviered tiendlieeedamnido atidpo podition 678 rios a pherdildminewhen the

particularly, a T7 RNA pol ynerase further conprising
altergghpraipe @eidtt BASIHEN &84 18 2Bl 18 PEYiderglnanethsy emyhodiment, the above

. - | | (- .
des PO B PSR 90, 2001 a R DREH £ ion 75
providedidh meothaderh frelimabitethe dbavd descialedddl ARNROpolYy inerasgBhirthar

an,al anine in the polynerase for use jn the method f
compyHing FAATIAGHIRP 26k PeFidsn @Pfo'a@r%ﬁqi Iy pgargifylar gagbodiment the
alterédniBo a6idtht ?Bsif?@r%’atq 1313 1488nd hddhé BHGED Emﬂ{o ddiiat position 784 is an

pol ymerase for use in the nmethods of the invention. In

a further enbodi nent, the algered am no acid at

position 378 is an arginine in the polynerase for use

in the nethods of the invention, hi a particul ar

enbodi ment, an isol ated pol ypeptide conprising an

am no acid selected fromthe group consisting of: SEQ

IDNO1, SEQID NO 2, SEQ ID NO 102 and SEQ I D NO 103

o ey I T L L o o "




each nucl eotide triphosphate is present in the
transcription reaction at a concentration of 2.0 mM
W b@7oeweent rati on of magnesi umions 9.5 mM ankiCT/US2006/025653
concentration of manganese ions is 3.0 nM [0028]
anot her enbodi ment of this aspect, the transcription
reaction for use in the aptaner identification nethod
of the invention further conprises a noil 2'-0Ow
guanosi ne lion-tri phosphate residue, particularly
wherein the non 2'-0Me guanosi ne non-triphosphate
alanirfeeRi Qﬂﬁth%?!nﬁ%ﬁﬁheﬁf Q{B AR dHAUP a61dns b6ditie 264 is a leucine. In a
guanosi ne nono ate, guanosi ne di phosphate, 2'
furthef lepbodingansribe p edmnwmggﬁaloéltlom 3f7B épabargeifosi ne
di phosphate, 2'-am no guanosi ne nonophosphat e,
[001732 - al prefegued rRoiodEnaiisp Hespleatdeymint adide kycrepsa ﬂ@gram@cnptmnal

Jla JSRISSRIRLE. 20 2 et duanosl e, JoBOSISLe, e

1eact18ﬁ’ G&hbﬁﬁﬁ% %nl-g/72 R cRALKIBRIGSDhBSMAR! B 2 ?’éﬁ@@lﬁh@ﬁbodmlent the
nmbodl nen t he transcr|pt|0n reacti on urt her

moreaso rmptrwss@gpboill yistchip rel plév @D)ﬂéfﬂ RNAnpelraetrse laskingdhgrilfred amino

acids Eaaregér ag%}%% tésl gar}fl%fg%g% tf: gl}rgéaé{ée?] %Sa}r?ll\g}ggglﬁ%fa A opolymerase
and tHeETARBRA polymerBt Mlingfths @llt@éd i thocRiYsameat idsetipabiaesription
of nucleic acid tenplates for directing transcripti.on.

condifigns he argtherdmrRadimentsibe aliprse AumRo addi dsteese AlaaEation against
5 t
2 Orflé ﬁ&cﬁ&;ﬁc% tné%x@s{pﬂatg% ﬁ‘gllti%hﬁar %féﬁ)lgglii}ge%% ﬁ%ﬁ@?&g{d;?&e &Slig&‘lmmatlon
againBED’ IF(DId& mfclesﬁﬂetﬁphng)hlaeamqu teaT&RNA peiyragrese lacking the
transcri, ield an? to the | ea nuc

er ,se
alteregapring &1GH HES PRBHBPISTHES CHeise0 SO0 (08t e g ipn conditions.
In paHFcE ?@ﬁleBnﬁJe%'tM thRQspRadR! TF ROUEPSISMeAdId 1461 08hE aRGtd amino
ates of the lnventlon The present i nvention al so
acids nethatveki type ﬂ“axlﬁﬂArmt}amﬁraqwoymmg@g aando eeidiat pessieor 39 altered

on BIGRBTHB: b P BB P b Ptk RaEPRgRE g pgma
polyrR&h§havix ﬂ{éoxflﬂ& 86 afidicCadid Eéqu%hkleaé’)dcyptvﬂiﬁra@mh&lalahﬁle has been
nucl eoti des bei ng |nco&£orate are2' nodi fied,

substizutedier, thy haopnesiamsition peht udnsalang ksdieen silstibe o dae
hlstldtulé a#}%%liltlgfl '7%@ afxc? af %%ﬂﬁn&%@ﬂh% S OFindQd BR ne T Sld116 at position

resent i nvention pa Frear
378(N6B9EEW8ﬂAﬂpanﬁanse and triple conbinations of the
above aspects, particularly to inprove transcri pt
[00184i el Cin\éﬁﬁi’tﬁiumarie[ht@klhnéﬂﬂtantlblﬁaﬁﬂ@bI}ipBgld&:lwnqmsir@,&rﬂimmo acid

the transcripts are 2'-nodifi ed, artlcularlﬁ Qve
selected dramp g gmlm)pcplylsgng gwEQ}D NG Qdb N 8EQ D NO 102 and

-Qf [
SEQ g]gg\g?;?b%fhf %]galltlgl\?léln %r}ﬂgc%lu%gﬁt g%ﬁgﬁhﬁﬁﬁ@%g%tci #1%%}% cgﬁttammg aT7
RNApstyratrasest tie ivepliat i peovipahnent sequence for enhanci ng
transcription, conprising: a) preparing a library of
[0019]F aN$E EdE hﬁBodlﬁféﬁ{saé efRddf dahasibihesiggla str@led nucleic acid
tenpl ates conprise a pronoter, a first fixed region
compmmdhmt@nyg 3 mytent{ RN Aqphyaerase vl géﬁ?éplateéme@q id under
1eact1roin)?88d1? 868 gunfﬁgl,e}lﬁo IFSEIH 1 [il‘%lscfl h)ﬁ?ﬁi id p“igbl‘an and a second

e region; ; b)

t.ranscri bj t.h rar nscriptio
[002Q)5 g gelgqglbé)%{ 1?%1{1{68 fug ggzceiq(g?pcpgm&la\n};g)l%)epnde of the
mveﬂtfoﬁ rlégﬁ()vﬁfedt Bﬁ“ﬁ*ﬁﬁétﬂ&%m&%uﬁ&%Qtﬁﬁl@le'id RS §fubhdd sdleed from the
trans tion mxture to obtain a candi date m xture of

grouje OMkisting |oé| SEQ e NDW22,: 81D AN 135 5@ Ho NO 524 apdiSBQ ID NO 125

termnus; d) ligating a DNA sequence encodi ng the

pronoter to the 3' termnus gf the cDNA tenplates in a
ligation reaction; e) anplifying the cDNA tenplates to
result in a library of transcription tenplate

candi dates; and f) identifying a nucleic acid sequence
conponent for enhancing transcription fromthe library

of transcrlptlon tenplate candldates mhereln the



of this nmethod of the invention, step b) further
conprises purifying the transcribed transcription
WOorRRovew4py partitioning the transcribed transeeT/ps10061025653

tenpl ates away from ot her conponents of the
transcription reaction. In a particular enbodi nent of
this nmethod of the invention, the purification step
conprises replacing the transcription reaction buffer
by running the transcription reaction through a
desalting columm. [0033] In another enbodi ment of this

is pro?eRACH Rind HEbddMveRts, DRectdricBmpeikingfantistRato® hifld6iciagiddefeence of
before step c). In anot her enbodi nent of this aspect

the inyentidreisipreredtd. dna priciiar FobodBIPph 28 EPICEPRIMY Y corapising 2

o3P TS DR SRR B BB OB

embddlimer[ttolf@[e int&igtidn| gatll compreded therxpsdors pedtat edhe 1nvent10n is
ation reaction _and the |igation reaction conpris

pwwéec% e p@peticyar gubgingnt, sl i ein ARV RS ph &Y Fblygnerase of the
invert 0599%99459& hgﬁ}f%ﬁqg fbg'lcfe e od;] rhgﬁg’%]kl{ Ebrfiprising a
ar e ment i's aspect of € i nventi on,
contetlm conitainsiy a podlen ar:xelemnbochng a§ERIWA polyeneresehafdhe invention is
conpri ses one or nore nodified nucl eotide
pro‘”fif’ﬂ‘i1 ‘phosphat es and a nut ated pol ynerase. In sone

embodi nents the nodified nucl eotide triphosphate is a
10025 - o @i errhadiBett HEetof R GSpieEoRE LRIy FavoMa gicleic acid

COIn}gIn%l ?é Sf Sqn&ﬁ')% 1 %)B. 1 t% 'nﬂblgﬁ'pﬂ?cf ﬁl a IJGQCt 1xtu7re under
e I e n s, the nmuta ynerase I's a nutate
condimiﬁs p@hyn‘mnga mutiuﬂ Rdfrpobmizoaienentdeit heidttraassgtioptteoplate and
ct| ed in the nmethod .of the inventi onpr.i,ses
nucldpgiaR S TP AR B BUPEREOR FPDOsHIEe e AV RO
trallsgﬂblﬁglﬁleg%n)é&%tﬁﬁﬁ eé&mﬁ%ﬁﬁfr@ Q) Ifeﬁlﬂmnt ﬂ%g Et%iﬂed nucle1c acid,
consisting o SEQ | NO 100

wherginchlISEChe mml@trd@s_ of [he @%}e stmnémmém @@dﬁ@ﬁt Wemﬁ@,ﬁed except

that tg? Elgsi HP&F%&({'GI,]O tFuF %ﬁli%ﬁ?%{;e} l‘}h eosdl aésopqgvﬁ L& In some
embdsidReeBthafirdRutlbadidd of the h‘ﬁﬁ@ﬁpﬁm@y b@ 23Cﬁ{ bhdr@sing! Babeie
than the manganese ions (Mh2+ ) . hi further

embastimerts féhegnethod. fhemytant RN Appolymerassiseniniignt TEROH polymerase
com;{fﬁ‘ﬁ#g 1 rzil%f ed ;{ﬂnfﬁla %@ﬂ% 851'[1311 Bl osﬁtﬂ)nt'nﬁ g?ﬂiiulgrlm T7 RNA

ion reactio a concentration’
polyihb@scorm@idingin aitered arnH@rz’deﬁi atpositos 6B afid positidn 28¥dwhdrein the

eSS 2L 3 FORANES S 15,18, 20T, Ml LS

posn{HﬁC‘J’ 295 hdl81ahirep B%RHEH? 4 ‘37 RINES 8Byl ast WErther comprising an altered
ranscription reaction at a concentration of 1.

ammp laeidco postion 378 emd/of paghiersd aminiocoesd & p@Mtloarth Imsa partlculal

emb P RAPe BISOUFHAR & Or ORTOPSaads 1Phe RE® VR gtpino acid at

positRACTB4NY &h 8Rhinden Hd RMREREM Br L5 RTRSBBIholfof 1he invention. In a
transcription reaction at a concentration of 2.0 niv

fur thmh@ﬂmmmem hetalteredsining geid ¢ PORIiGNLO69s B lenvingrf the polymerase for
use ”é nclge L}% (gfocﬂ? f Vﬁggp?iﬂggﬁﬂieg Ql?l%)b&lmeng tlrﬂ%lté%d g‘rﬁﬂ% a01d at

ranscrl tion reac
pos1tfdi1f3’ﬂ'8€l§ ag @f@iﬂmé 26tha ppBnyeadsls biene igtheaattho@astthe Lﬂvaﬁthc}h Ina
ol yet hyl ene glycol. In sone enbodinents of the

pntlwﬂmmmbodﬁamt» Fuisalatsd RoRRSETIRFAMEPISINGHI AP @eidselectedyfom the
souh SR B P 338 1, 0 JUG0' SRR R AP HESO% No 1031

provideé@. group consisting of: guanosi ne nonophosphate,

guanosi ne di phosphate, 2' fluoro guanosi ne
. monophosphat e or di phosphatey 2' -am no guanosi ne

nonophosphat e or di phosphate, 2'-deoxy guanosine
nmonophosphat e or di phosphate, or other nodified
nucl eotides. In further enbodi ments, the transcription
reacti on of the nethod of the invention conprises
|norgan|c pyrophosphatase In further enbodlnents “the

o o . o a1 o o "



conprises the first fixed region and a sequence
derived fromat |east a portion of the degenerate
wo e@i7ooseas the |ibrary of transcription tenpl aP@I/US2006/025653
candi dates. In sonme enbodi nents, the nethod of the
i nvention further conprises incorporating the
identified | eader sequence into an ol i gonucl eoti de
transcription tenplate.[0039] The invention al so
provi des | eaders sequence identified by the
identification nmethod of the invention. In sone
[00222 nbogli JURIM SnbddBelts BflBle nBERMERTEe Hvehfish, ithy@RistAbtion reaction
onpri ses the nucleic acid sequence from nuc| eotide 22
further gompobesonighesism ipns. dmynether apibadientethgdispesipsion seacien further

com NG S SPIFHE HiBll B Rt e e
transcEPRBA r&REof Ben diek@ttioacha isBswenc 8.0fth OB tiied gekitirihad the

to nucleotide 32 in any one of the sequences sel ected )
mangppesmiaiselnganethst emhadistanhgvhsrein saeh nuplagtge phygphajs present in

the tri it nttioino aio%Oatt QrCS%(é.e ﬁ%tig‘rpof‘)i b %ﬁﬁyﬁle%ghééﬁﬁ?raﬁon of ma%nes%um ions
g Cflp?lon enpl ate conpri'sing’a | eader sequencg o
is 6.5t bRy BRtcofcentrhtiopaf ktginase iendisd.Omit. &n divehdrrenddient,
provi des ol igonucleotide transcyiption tenplate is .
wherdja Rarh BII9OUGRTITIOSEIRER 5 RERaY BiEhe GsprinUgRIces oy gt 4 cppeentration
of 1.9mfA qheS&)gclslerd}QnJoqgnaIghQQu“ig]ioﬂsnS APt harhashREkrAfonldFhanganese
I'nvéntion, a netho or increasing transcript yield of =
ions ia 2riuaMeilc ancthel enfiwdememtawbencinptach nuelsotider teiphesphhig impresent in the

ol i gonucl.eotjde transcri ptjon late |1 s.pravided.. In
trans QRGO ALt iBR Tt g bRt B cEnt i ety ons 0
mM ARt datrRhtibh6f Sastdesd Ao s.0 piIMYi el d conpri ses
directing transcription with an oligonucleotide
[002.@r ang ey it dr Qhvb &Rt &cliPAkerf RO TR E8n RurkiRR €6 prises a non 2°-OMe
equence, wherel n the | eader 'sequence has been '
guanésiienidnf-iriptiotppatetresidae priticiledy ivdrereie tlerotbnct -OMe guanosine non-

. i nvention usjng.the sane nucl eot.i de.conposition and/q
triphosB g Rersais Bk BIa b A PO 5o 08 B ARt SToro sl
guanddiR\SphdPhhie 2 rRASS bedhobRE nwogﬂo%ﬁblt@ﬁpeﬂﬁiﬂé (g)%:inosine diphosphate,

transcript yield is desired. BRI EF DESCRIPTION OF THE |
2’ -anDRAPNNGSINE OO Phesphaiee2 1amigo gusedsiteedipleospbie.ck elepyY Bdanosine

of the in vit S ' -nr S
monpgiffiso M 8P B A s REbRR 1o sherel e e RO B8,
transérifgidheedp Blosenpistd HW7 WY halynedrase pfemoiendh aRehoembodiment, the

SELEX(tm). (TR-SELEX(t.m) nethgd. [00%3% Fi gure g fhoms
transgiiRfloaFRActian e yemarizs nohetindes Sew! dfpangier embodiment, the

s | g [ L:] ' ected fromthe
oS85 SRS oL s RgReREAL )

ranscription t . ' 4 . .
ov2 2R RSB PR B SO0 SRR BF A0 A s providc
In onS REWS ikt Fehéthbd Gortid@nsging ph aplagled, cpmapiditstad grepaong a

UV- shadow ng of PACE-gel analysis for ARC2118,
transgutPRroactiGREPEDINC CRARFLAIE D fYanj gpl,yénerase of the invention, and one or

ot 39K/ } 7 " EAR! Y, : . _
oGP AT BRSO 00 NI it
resulsipi ke@nilidateheixturang singletsiramd edimutleiceacids, ivhefetraalebuttdpiipnally one of

the given yields are relative to @BCZ transcri.be i1
the nygleatidenel tHarTAR HIIFLRYIRF 284S iy ewglé‘f?@eck%@tqﬂl%g@twﬂdldate
. i 3 i y - . F I 4 .

i S AL BY sty DO 50 e
affinitir éordie tacgeh niofecakeqredatoe tofan pffoipi dfdh¢ gameidE®e RivAure, from the

e R BRL 5 G BN IS 1R 5 e

pol ymerase Y639L/ H784A. Figuge 6B shows the nucleic
acid sequence (SEQ I D NO 123) of T7 nutant pol ynerase
Y639L/ H/84A/ K378R. Fi gure 6C shows the nucleic acid.
sequence (SEQ ID NO 124) of nutant T7 pol ynmerase
P266L/ Y639L/H7/84A. Figure 6D shows the nucleic acid
sequence (SEQ ID NO 125) of nutant T7 pol ynerase

NN S P [r—— e SN ™ N TN NN A o -— e s



[0049] Figure 9 is a table that shows an anal ysis of
the nucl eotide insertions, deletions and substitutions
w@Roof7/bdeys 2' - OMe transcription (100% 2' - OMe A, PAX/US20068)25653

with the Y639L/H784A/ K378R nutant T7 RNA pol yner ase,

conpared to the fidelity of all RNA or 2'-0M

transcription using the Y639F/ K378R nutant T7 RNA

polynerase. In the table, (1) indicates data from

"Direct in Vitro Selection of a 2'-O Methyl Aptamer to

VEGF" Burneister et.al., (2005) Chem stry and Bi ol ogy,
enncﬂe% m&%m% SwHEhLabthiRBSGH t1ﬁtth@e§n1mﬁ1ed;@ﬁ®ws& Bl BARoBFied

mut ant pol ynmerase and (2) indicates that transcription

nucleptide etsapt thirtthe GrRnTieptigeaitthpentynais aera, be[zjog,lg‘]lodpﬁlqjllﬂa@ldentiﬁed

s el R B S BRG0P oS RRGFR cisociting

the incRed98 FfinfVBudeic beide frof) thie Qél@ét@ll?ﬂﬁ'eﬁfe ti@hsc@idéng the hetraked
full¥ T - Ove transcription usin
affiniperolvicrgdndrsrarehioathe lrtrclﬂmc‘%&m%%@@em }lav@gaph@gng the

v 1] B OB B0 8o s

mlxtlﬁre bempatisiag dfe anpliffddrevect tiAcHind intrghsed piffunsr nishoowcidnas the

the 5 to 3" direction haV|n a cap .on its 3 end (dark
transritigndemplaig and trageghn fhﬁﬂi‘iag fPtio8 X8 ket i ¢ of the
m nimzed MNA anti-1gE aptaner, the mnimnm zed

- [0025)NA, thﬁqmq @Eb%bmﬁ@ H&?\ﬂn@?@n@\Aéelwlé?&morswﬁﬁloﬁtqﬁfhedﬁgemlon the

t gtrlgN J 91{] Qted amino acid at
mta eoxy su S%l %gu%l on an P OSDI%%%,% | oat e SUb%t Itutl ons,

positidac39shdywosition 784 patticubarly' a @17 r}@éAlpolynmralseeam’[prismgl anglltared

a3 o S RTS8 o '
not a%é@lﬁgfnﬁé th%H Fd?e%ﬁf&éd‘ﬂmﬁ& aBidak fodlRHP "7@'-:—%%%1{1%6! rparticularly, a
ti pl e PEGyl ation, and dinmerization via PEGyI ation.
T7 RISETABEraDE STRICPTOaN O A1HE 4 o ENoNi ] m@m]tlonrﬁé? 8 and/or an
f  one,. or re e
aiteref g ol gy BRHH 200 15 Bemay bt MR R peie

positdhtd39Ugh eabine MR e tetdtichniiBb atidak Bosition 784 isQih alamne in the
equi val ent to those described herein can be used in

polymeresqfionssq inghemethods phghedaventan gJpadarher ephodimery, the gliered
f r
amm&aﬁldeali P(g%tlﬁf %«ghogsablgﬁg?er@ftﬁé g@lggx\?g%st@ g%gﬁge gﬁﬁft'\ehﬂéaﬁgds of the
inveritiovehitd funthet d:rhbchhm3mlp dreaiteretiranrms hed depasitigat 3 Z8nis ah arginine in the
the specifjicatio t he si.ngul.ar forns .al so i ude t he
polytpprareafor g iadie FiRdiods il EkinVaRER: Paty Boerptgs b Solated
po1yﬂég{1&é @ dé ﬁ%gn %nﬁra\@i&%aec@édl frd R ENEB R coRskiRE 08 rEEé B NO 1,

rein have the sane neanhi ng as conmmonl

SEQ [ﬁlﬁdﬁﬂﬂ 5BQ ID)/N@rﬂéchnd(SﬁE@ HanNp §03 isluscchlrt the apfiemet 1§16I1t1ﬁ0&t101‘1

\A@i fgnlet hi s .i nvention belongs. In the case of conflict,
methpd, af thedayanioRnecification will control. THE SELEX(t m

VETHOD [ 0055] The preferred thod f.qr gener.at ng
[OOZ(th aMR PO ERPeHMER %P&Eé%%n 39tide &ph '}t%Sn]ﬁttil an scuptlon

i i t

1eact%ﬁ%%{%x?ﬁdﬁﬁlf&é%ﬁg@z}rﬁgén eg?lg%g &h?hﬂ%tlﬁ%%@ge}]cdac&? tsrg;nscnptlon
templatd @meibes 0 TARNA polymoasgirempicoand T ﬁuad@‘fﬂe%ﬂca)lmmedlately 3’ to

r ss. i s anet hod f r t he Jtr ut on of
the THENA PobmararabrDelsr 8 sesrie it b peeshfmstiot

%591% o 65 136) Atestive crlbedln eg U. S.
com e P & R 07/ 536, 428 Fied Jun.

990, t;
[0027, Nuclhel%gm %ﬂ%@ﬁ?@%ﬁ:’agf‘h@ %tgﬁld gléﬁbfg?lg éﬂlg§%£§% li{;ééﬁgn the
transér$nak soio@Hdr tL8BibApesandgrickiech ibhk ¢h ensthécingbodiment, the
Li gands”. By performng iteraqtive cycles of selection
and anplification SELEX(tn) may be used to obtain
aptaners, also referred to herein as "nucleic acid
‘l'igands” with any desired | evel of target binding
affinity. [0056] The SELEX process is based on the
unlque |nS|ght that nuclelc aci ds have suff|C|ent

o - " - . o N




interactions often occur at one or a relatively small
nunber of preferred binding sites on the target which
w@e@vioeis4st abl e and accessi bl e structural i nt ePdHUER06/025653

for the interaction. Furthernore, when the SELEX(tm

method i s perfornmed on a physiol ogical target nolecule

the skilled person is generally not able to control

the location of aptamer to the target. Accordingly,

the location of the aptaner binding site on the target

may or may not be at, or close to, one of potentially
transc?ﬁ% 18h ¥ acBbA Rirfifr §bﬁ1ﬁ§sés higtn o64gb SbrlsERChriothel BRIbEETdnE dhe

ect, or may not have any effect on the target

magnnmhmoumeare poBEY]in Eweetmamhem@namacwn@ﬁe congsyitrgiion thet igfoetween 3.0

its abi bind the.targe
to 3. suhefirertien e ThE kg oo R Alhronhd s BAEna, IR B0gy
nuclebﬁ@é tr@hﬁﬁfhhteqﬁ pﬁse&ﬁ@ﬂdt@anbﬁllﬁ@‘ﬁam‘ﬁh at a thcefrhigat of 1.0 mM,

[I'l perform ng a SEL é experiment the
the cgmpmtraé@n@é MEAgRCH N 1671 1§ Ol Wi Hleeﬁwceéwlanﬁﬁ jrapggese ions is
2.Om1@f){11§an1?otﬁer e‘irﬁao Fﬁetﬁx&/ﬁ&&tﬂ etacl!l Fllllcﬁﬁo?tﬁfe ﬁh&sghé)c@tl 1%5 in the
a ainst ata ave t roper
transdriftioatr eztbltlﬁﬂ lahg co@éﬁtrm?qn qfarﬁ‘ mivi the &EicE})ﬂ(mtrm cﬁf)m@nlegmmions 8
in the hope that sonme of the a ngz nt'fb<§ Wi | | .
mM, g HoieaUERALISH PEREREWOTHENS gL e%ﬁat 5T FRPoERt Wherein
each httw[le&fﬂte tflﬁ‘lﬁc% §te W5eSeh | the LIRRH: t18_ li‘?ea@@ﬁ% PERAeESiFation of 2.0
Ies as a artlng pol nt upon l'arge library or
mM, fecdonoéntsiing o€ nsignenue dons| 9 oM ehd otricdeatiprngfimarigagese ions is
rril>§ndorrlzed sequences. The ol i gonucl eoti des can be

3.0 di fied or unnodified DNA, RNA, or DNA/ RNA hybri ds.

I.n sone exanples, the _pool co i ses 100% degenerate.
(00287 p i Eroahar SRR 2 o PO RE Ot U9 TG Rise in the
apt 8@5@4‘[1%%at1(§rnﬁe@19@ log %qﬁ{}én%%ﬁ FABES RE6MBLSsH nddel L OBl ghanosine

egenerate ol i gonucl eotides containing at |east one
11011-ti“uphm1bhsie a{cﬁedlme pantidiilarly cdwesan thedosegridvie guamnsmepmmair ipHosphate

n1zed se nce.. I n ot.her
residif o<t G b R ST SV OB S BBPT PP A BERaR s osine
diphd3bh&0 M Goaes %&b@l@sﬁ@ Robphddghat, 1 @Rsito @Mokin¥ @ibhosphate, 2°-amino
sequence and/or conserved sequence at its 5 and/or 3
guanesine maheihosplhiate Grmprieeenesige dipbesphae dddesxyguanegiee

mondBLSHL By 05, ARG L8 RSB A0, g

transWibtin téﬂlplate’k]gﬂlﬁplﬁéﬁh&"d KroA palymassel recihetir durapother subdiliment, the
trans 8 TPASTIOP R AT RBP SISO HSF CRRATTTON:, the

6), restriction
transa%%%%ﬁﬁ E‘E’glfeysﬁggﬁgégﬁé’g Oéh gﬂgtaggch as poly A or
[OOZfﬁo' y T];.e p{ gﬁt 1¥1ve91?i%ﬁla}§%'rglaf%8 t$2 me otdeo% sgl%‘u ﬁéo%g‘é]dn%ﬁt sequences

col , | eader sequen

of nu@Ilemi(Eteiﬂl;ﬁz[’tS@fdr dire€tihg teemderiitioar Immﬁmﬂaném the component
faciljtate_cl oning and/or sequenci

SeqURFICE GBRANEPLHE @BsEIPt Mﬂ%?@gmpla&%fértf‘%é%ewgm el pagticular

embTRHA" &%sfmvéﬁ% B e d&%@ﬂ) ﬁlgﬁ @fvs'e leggé%ﬁr{prb]&ge ance
sequehces, ared by a nu er o aners

transting yéeldend ax the tleadp DG gncEl eluolleloga@[dﬂelr@dutesj@xnmfsmgnjhe leader

pool pref bly include a degenerat uenge partio
sequgeeratd mGols SEAPREHE (B oRTIRES B mEIAHO ArifigRlates of the
1nvel’ﬁ{&| e 3)%5‘3 nvéﬁﬁ%h%@o r¥latel %o ﬁ&\?eﬁl ﬁﬁft';ﬁ]t ?Qf 1%@%69511& BRir use in

artin contain fixed 5 m nal
trans&e}m;umn pasicwarly fits ﬁllseatmlenhamqentmsqrait yreéagwbmecﬂ" m®0ified nucleotides are

random nugcl eoti des. deg r at ot i des can, be
being,POCRRHAE, FCHE PRGN GV EREA ER CaR HiPs DR et o

synthesis and size selectio (fron1randon1y cl eaved

cel lul ar nucl ei ¢ aci ds. Sequence variation in test

nucl ei ¢ acids can al so be introduced or increased by

nmut agenesi s before or during the

sel ection/anplification iterations.[0062] The

degenerate sequence portlon of the ollgonucleotlde can

o g,




synthesis on a DNA synthesizer. To synthesize
degener ate sequences, mxtures of all four nucl eotides
w@e@7ackdesl at each nucl eoti de addition step dup¢hyS10n0€025653
synthesis process, allow ng for stochastic
i ncorporation of nucleotides. As stated above, in one
enbodi nent, random ol i gonucl eoti des conprise entirely
degener at e sequences; however, in other enbodi nents,
degenerate ol i gonucl eoti des can conprise stretches of
nonrandom or partially random sequences. Partially
2 moﬁﬁwaomfgsee&i PeTEs. ThrERnEheaktmh 408 ReMdste nidwiddinscription
nucl eofides in different molar ratios at each addition
react@n@pndlpo%tq enhanqetepsscrim siddcldy mpsspbingentRpartigiatyrelates to

.. 1S to.be a n i.Qr k.0 St vDpi o
pair 3 o R B R DR BRI AP oot By b ankoript yield
wherBlGRn aflit ﬂt)éls[@tmg neshedtida s diel thindgrigth ereDNAnddified pyrticnlarly 2°-

vitro usin NA pol nerase or_a nodified T7 RNA
OMepnedifiad adully anQNtﬁu arf Pik YT Re VN sEanssdets)i brary. The

RNA or DNA |ibrary is then mxed with the target under
[003Qondiln pemembedimenb Péthedirsttrspelit a§ thernovention élétl‘ii od of identifying a

nucieé%%(f) ?1 P%@F 'etceﬁtrn%tolggnq %e(ﬁﬁa 1CE ng)?réen ncfe) % é:rantsc fl) Otni comgrlsmg a)
prepdEigeiMehr aﬁy(bfafdms@mow feiripddté yarﬂmatéigeszhéledl 1BE itdreflbeBs chprise a
bi nding affinity and selectivity. Mre specifically,

prometesya ﬁiﬁ»@ {icedhrogion; ngdately 3 49 tiierpgomﬁ@r St A0LERGHRC BRBPN of
1mm%H‘f§tE§o3ﬁ ttgg%eﬁﬁtat 1?)%% %}%Fé&g %e&;ﬁhl?ﬁég %13 ?e Eontgt Qﬁéerféﬁ‘ate region;

; b) toasditingthe libaarg oébrheschiptiobtendilatg rar(dijat@aintai ttansmptg)n reaction to
ound_nucl ei ¢ aci ds fronitgose nucl ei ¢ .aci ds

give RLPETEGLRACHEE: B EPIY TRE TR b AoPEERHaL Y gje to Bbtin a

candfRte rﬁﬁ%irie %f @Dﬁﬁx‘)&/hél‘eirﬁtﬂe %DNA‘téﬁt&éth étﬁhﬁts‘é%rﬁ &hd 3° terminus; d)
conpl exes; (d) anplifying the nucleic acid

ligatidz edO¥ Aaeeeence onoding the prasiaerioite $ateyeinug ofﬁhle SIDEA tftmpla’fes in

and- nucl.ei c
« tigigh Tty Sy T Re T e o B RS F1BRGRB @ Erption
tempUit® Sl dultdsh 8n ) ddexibiByih X mn@leicm’cm&hu@ﬁce B oEME f@SenBsncing
desired to yield highly, specific, affinity
transpyijgtics fgoma dhejlipragefdinsgintiva t@raplg@t Caﬁ%’idé@ﬁil "éhefFlﬁ thgrpcdeic acid

sequéﬁ%%@%&?@%% E?%rs%g%é?n%? Iﬁgtéger tq?i ﬁa&ea (}%‘f‘ﬁ?pgf B Begenerate

reglomf,‘tsem*@\adéd ainsee ichibodinh dme oﬁthmsi mbt(hodof d& 1dva$10nj sa¢ref) comprises 1)

om t.he nucl eic. acid-t | exes before
cloma&tin TGl g TiEOR iser{l@)a @35% nig mdRdal iSiaFi@CftPH@n templates;
ii) traﬁfgallﬁlfl% g 1HHiQ7icﬁt'aPtr§fféb1q1§ucH @Hﬂgﬁttéasﬂn anBET RIS reaction to resultin a
restarting the process. hin a nucleic acid
yieldmifitansaripts mm)asaeissmg the Itlangmpm uwb:bcbf the 1rpbiﬂéi1¢ilt@n80rlpt10n templates;
.sequ tructures, there | | de r.ange, of
and i PRGOS T B A e et iodiengp SeBonchy B & bReiBRET e iplpeg ot
resulf¥ i¥t ta\Pr&d e Riddst ddbeript Qi el @ XA MR alicudar 2EhHRHEh &R bF 8s method of the
random zed segnent can have 4 candidate possibilities.
mverl]tms‘éwmtsdﬂtﬁrhm tranecripit ykrdd 1sf Yieldi great¢n thewethe transcript yield

obta1{1 sﬁ%]aaif)l bo}{n %’%1%?%?18%ihe)%nt%npt%girt% {)Etgengaﬁd%a{éonsi&ti.lul kely

ci ation lifi.cati second nucl ei ¢ _aci
10035} ¢ of anytbo RO eR of i ReHEY of She EREorgHier ) Gomal g analyzing
the badd dod eﬁo&tﬁﬁ%@"ﬂ{é@é énelﬁe%gtblosﬁihe lmstmgi of ﬁfms%ﬁhﬁ‘&{ teftiplate
progressively f r t he best |igands until
candrd@ws Iand ripntifiahgibe naclett avidicgnence sompedantibasadtanythe average base

f l. f Th
comieRiRas ot gt B BRI nai 1y ost ed as

| igands or aptaners for 1) tgrget binding affinity;
and/ oi 2) ability to effect target function [0066]
Cycles of selection and anplification are repeated
until a desired goal is achieved. In the nost genera
case, selection/anplification is continued until no
significant inprovenent in binding strength IS

e . o a1 -



wi thout significantly affecting the affinity of the
nucleic acid ligands to the target. By term nating the
WEREH(I6HY) process prior to conpletion, it is POFBERNE025653

to determ ne the sequence of a nunber of nenbers of

the nucleic acid ligand solution famly. [0069] A

variety of nucleic acid primry, secondary and

tertiary structures are known to exist. The structures

or notifs that have been shown nost conmonly to be

i nvolved in non- Watson-Crick type interactions are
[0032]! ef ef] &hd QnBsifRhisRl it SRS oﬁﬂéﬂﬂﬁfeﬁti& ﬁétﬂb?&%ﬂé%%fﬂo@ further

ul ges, pseudoknots and nyriad comnbi nati ons of
comps]amatreaAhgﬂm traisbnlkfrﬁmmsa‘asw mpfxtge ghithridNases hsﬁlg@lelswmbodlments

h can be for nucl.ei c a yence
of thi g hs P EhE VSR SleB ! Pt oqheprifh bufafs B MRt
trans@PtRR Bikeie by partiidain g%ﬁéﬁsﬁ:ﬂbedﬂ&ﬁ%@ﬂpﬁ&ﬁtaﬂdﬂdﬁes away from other
conti guous random ze ments be initiated wt
compeuette pEthg diagsesipdign seastor dRadiafipr stbadtasat o8 &n%@gth@ﬁtof the
1nven%on t%g ﬁgﬁgcﬁn@gl%{éepzc%bﬁébg s@%%ﬂ {agﬁl tf]éjfl lngsghh reaggo lﬁlffe
runmﬁ@ ﬁleemaﬁﬂhlﬁlontl’é&tﬁ'n-tﬁﬂou gldl a dagatkiny Slarhhxed sequence
conprises a random sequence of about 30 to about 40

[0033)uc| @ohictes enffd@ifAdnt DR ehis ApectFERb BticieEpd) boihe RRMIbA is

nodi fied to achi eve a nunmber of specific_ objectives.

done b@for@ staprp)- &y angthger quénnerm@f tlss Fopctaggheiuwentignethe pieghod

Comp c]tepeétﬂ%rseeg %& 55)%(?, nuc flgpa%&%%ﬁg af't h

oo S B e

splinf¥BUipagen fe@éu&ﬁélﬂethe NgatiGbRitionaehbrisécramedseic asit @hmit@d a 5’-
photo reactive groups capabl e of binding and/or

monqphpepherdpigd lipeicalptide crgeding thp pE@tPhact i vati ng a
target nolecule. U S. Patent No. 5,567,588 and U. S.
[003Fat efrt a Nmtlcalas eme@medb@ﬁhlslﬁep@pE&(eumenbasethe trendgeoggon

eve .hi efficient Joar t Poi g e
react G e R R e e G e il SRS g S gpates ana
mutated @8mdrBdce IHlseme @nﬁodﬂﬁﬁin@ﬂﬂle NeodiffedAR1d8E8e dﬁﬂﬁ)éplﬁ&ﬁls a2’-
nmet hods for obtaining inproved nucleic acid |

modigied arcleviisegppephate Riciatarhes 2 bOMe Beriee medeomsesphosphate. T

som Pe%lfo%m&gs,l tRe Kl%gat%c?’golgﬁént éﬁ Egatsmﬂ?helggfjﬁRfﬁﬁx epo%%ﬁ%@%@% ¥ome

embddirh il tkeafanad:mmdma casiod usal imbhahrethudalf dheinaentibnl dogepnidss
megnr RSN RRFd OB L, rfoe s BuBRrkT T ROy Rspe i selected
IRELUHS ¢ BEaIElo?! or thNSRESE g@nﬁﬁ@tz RipeATS NG PEFEid $8Q ID NO
ﬁmnS@§éH gn %é}geﬁg The SEL t hod provi des neans Q
101.for isolating and identifying nucleic acid |igands
whi ch bind to any envisionable target, including |arge
[0036Ind Siredrhe binbodiheats ofshis agjechs thel divenitorg thadmbgiediungions are
proteins and proteins not known tg bind nuclelc

i ds
preseagmpta? {rapycripHen Feagtiof i CORPETRANCR ik isetyesn 3. 4o 35 tinves greater
than (R BB AR QTS JR ARy SR bEEHRlS o TS SR IR e ision, cach
nucldotida triffliosghatis puesent ih ¢heSEAEN(p AN 1eettiondt moncttna'a’eon of 1.0 mM,

capabl e of binding with affinity to caffeine and
the cQHgn RR LR R EIeBRR O ot PNt S S e S P apgugse fons i
2.0mfP liﬂtﬁ%heggﬁ%&iﬁﬁéﬁ%eﬁlﬂs %S&CUEF {ne ‘i’mfeﬁﬁoﬂ @Elpﬂlhd']!&)tfd@ @riphosphate
specificity of nucleic acid ligands to a target
is prasehtan theetrdngcugption eadtiongt A aclll@nb atéani of 1.5 gavigths equesnizaison of
with crossreactivity to one or nore non-target
mol ecul es. The Counter- SELBX process is conprised of
the steps of: (a) preparing a candi date m xture of
nucl ei ¢ acids; (b) contacting the candidate m xture
with the target, wherein nucleic acids having an
increased affinity to the target relative to the
candldate m xture nay be partltloned fron1the

Y " - I T L



i mproved delivery characteristics. Exanples of such

nodi fications include chem cal substitutions at the
w@aanosmmxl/ or phosphat e and/ or base positi ons.PCT/US2006/025653

SELEX(tm)-identified nucleic acid |igands containing

nodi fi ed nucl eoti des are described, e.g., in US

Pat ent No. 5, 660,985, which describes oligonucleotides

cont ai ni ng nucl eoti de derivatives chemcally nodified

at the 2'-position of ribose, 5-position of

pyri m di nes, and 8-position of purines, U S. Patent

magl¥giunPioAd 8 nT¥3aine BoARBEEAAESS 19kl AAGGLROEIIBHM. In still further

contai ning various 2'-nodified pyrimdines, and U S
embqdamenis oRBus BSpeg®L HE7nyiiton. @p@hemplﬁ@%dwl@hpwmﬁee pfasent in the
trans%rbtgtrog or{:acggﬁsl%ﬁ% gﬁ%ga“at? ntné]fa’ @mﬁ\g tﬂ@ %?gd’enﬁla'i% of magnesium ions 9.5
mM 2d édndaitention 'of Mang@iedé Whs & 3. @n{Mt hydome2émiddihents of the method,

substituents. [0074] Mdificatigns of the nucleic acid
the trapsgaiRten B3R ANBIREBEPTRTIICH R olilkatne ghydohdethife arhiolyethylene

r ’
glyccﬁ & éaﬁqtetekdw Irﬁéggér gfo trhg? éflvpél‘fllglrl]lg. 19\é %df?ﬁJh% inEeR Gy 22-0Me
transpmbta Iatembméd tilye trzimdmpmimbaanomfurt]n@td:bnmﬂﬂesimgldamgne residue

selecfiddfal SXEPUP PYGATIE BEUSIERTG ORI biebadiSiry diphosphate, 2
fluorb 'gQ%H%lnﬁSm(ﬁlo%%;ﬁateWQli'lﬁﬂo@l%a‘té) DS abh DERROSHE mono?hosphate or

ol gonucl eot i de "popul at’i ons whi ch are”resi st ant
diphorpbite ¥ efsoxnguaiosmeinmarioptespbaie oo diphosphatas los pibeumedified

et L SR e SR B 5L, AR PR G mvnton

compri¥es Hdexantiiyrépidspittadel M fuftHed @ubodimP@s, tht @nRHPASN reaction of
nodi fications, 5-position pyrimdiiie modi fi cat i ons,

the ngzﬂmﬂsqftth@hwgmqlmtm@ﬂﬂy paBRTiSSH SOmpgation framy tha grogp consisting of:

buffe‘la‘x e(fc%g«%ﬂt?e ?&%Xbr oﬁgf;oyé}xglqg d% sf%)ﬁlr'rgfélg%li' @%@k%lgﬁé and reducing

agenﬂ(@cg fIDTEok 6Nﬁ3) has }ﬁh‘d’fe@t:imbodm&ntst thel tpkerphioapbation of the
ifications, nethylat ‘i‘b‘ﬁand nusual base-pairin

g
meth@_ng Hﬁﬂﬁé’&‘f@ﬂgn%‘éﬁ“&‘? R Oﬁl RERPIPES Y RFIFS NG gAY manganese jons
|
RSO 02 o Wt LEBLLBE S0 R R AEIAIR TS,
buffar,rdﬁtugeltspolmmﬁns, anadT'T i andtomo 98 rrm‘thhgsluckppdmtganscnptmn

tempz%t%n @ga é‘g[ylje}bg gssp?og}/rgﬁr@%e Fsge g mlgalg F-} Iénpcoirggﬁgrﬁ?e e.g. amutant T7
RNA%&%ex@%sel&t&ﬁ@orﬁ &ds gioup Odnsitidg o@rBE@ 18290002, 109a8k 101

of which is incorporated by reference hereininits

[0038N | TR5dhe G&QQ&Qelﬂsmf%&d@ﬂthﬁ Hethddl dﬂﬁé‘ﬂﬁ%ﬁ?&ﬂ %Sﬁrst fixed
are provided i n which P(O O group is replaced

regioR(cOHIS: I{breyi Qf&t&lgk)ﬂ,pt]l@(l@@)l@tbdqan&ld@tas edsistR), ARE or 5 guanosme

rsidls Bt S kP od R it Feahi ot o el e N (b pery of
tlansbﬁﬂﬁﬂﬁeﬂ Ritd danklidafes SoRSFibdsth BsAstof, 103018530 hutledidab kyl .

Li nkage groups can be attached to adjacent nucl eoti des

hr o [
o0sbf 048 e hpabloffhe ol 1 A el ek A
sequc@r@@‘i@]ae {denfified iserlcatwh smqunmu 54} sdnhfeembodgmnnmsj thofdadeissequence

i.fied su u one or
com i3RI DCH e B B PosEec v Figfodl Toist hPRAICBgG e
degeﬁérb@riéélbﬁ oftheYidea n%%"f trh A6 btl&{‘@tﬂéﬁﬁg cARiGhbe 'I1§ s&ﬁe embodiments,
am nes. I n one enbodi ment position of the
the nfethrciinafsle mefsmtmmefurthemspbmswtne@pbgatlag yhanrfdelaaﬁe@ Inaden yéquence

al k S-allyl, or halo group.

into q&e@}ﬁyﬁgélg&gﬁ%ﬁgﬁ n&?ﬁﬁgfat Svodi fied sugars are
described, e.g., in Sproat, &g at, Nucl. Acid Res.
19: 733-738 (1991); Cotten, e a/., Nucl. Acid Res.
19: 2629- 2635 (1991); and Hobbs, et at, Biochem stry
12:5138-5145 (1973). O her nodifications are known to
one of ordinary skill in the art. Such nodifications
may be pre- SELEX process rmdlfl cat| ons or post-

P —— S g, -, .



enconpasses conbi ning sel ected nucleic acid |igands
with |[ipophilic or non-inmmunogenic high nol ecul ar
waowrioghoseednpounds in a diagnostic or therapeutPCT/US2006/025653
conpl ex, as described, e.g., in US. Patent No.
6, 011, 020, U.S. Patent No. 6,051,698, and PCT
Publ i cati on No. W8/ 18480. These patents and
appl i cations teach the conbi nati on of abroad array of
shapes and ot her properties, with the efficient
anplification and replication properties of
[003%I | 9gRK$ \%ﬁflbtggﬁe Fﬁﬂﬁie‘éﬁléaﬁefsrég Qg Héﬁﬁﬁe@ﬁ@%ﬁ&éﬁﬁic%on
her nol ecules. [0079] The identification of nucleic
methad oﬂthlemgsmmdsnt n some dmbddimsits) the e ;:ltsn sgquengp f th@@nﬁﬁttﬂex

comp e PR B A oA Eges Ty St o pRFROAET S MRSy qpe of the

sequeddeLeBikckddfrdH rthcogromlw1 bohdptR Q)@rEﬁE(P MBN$Os a0 b 9908 sbheWas
initially thought that b|n ing affiniti es may be

emqunrnﬁtted:h@yeadmse@we phtheilaveatior pemppsesithsrualgie acid sequence from
nucle8¥18éj W& gc% & cg}flaoﬁféll %gg 1l gli%g &g Coef Jh%_? Véﬁtglgcre’s ts%llggtreé ?1%%1 ﬁ)le ga,ﬁ) consisting
of: SEQ IBONO% i1 0monahedevantish bib @Govtmibslin%llg@ﬁtﬁ(ﬂéﬁttdhl@ranscnpnon template
5,648,214, In this_patent, gh affinity RNA nucleic
COmPEISIIE 4 te%ﬁtdgqtteac%@ﬁdg@ Hﬁf@@ﬁ@l ha ﬁaltlfulatﬁﬁwéoemeatsﬁbﬁ pyvgation
o1 S HEOR Ak S050) Rt oy FRL N onsise o s
H)NéWbui@emiSEQHDd@DH@6n1n|ntzed to determ ne the ntnlwm
sequence having the desired binding affinity. The
[00463e! et ecbtE&GispdLE 6Bthanitvedtioh emsihod Moz eccsdtignnetpayield of a
optionally nodified hy erforntn random or directed
nuclei g SHELT EAmSFTIRtE 18 étte@?ﬂ:téy % oheonglcleOtl%tr@a%epts?rhtﬂlwéate is
provﬁgé IE Isbdhe RnbBhiRLAASA tﬂﬁl Ft?l ?ﬁ\@nﬂ \Q'ﬁé ﬁt%ﬂfe)ﬁ%ftlﬁc?&%mg
e sequence are essent ng activit
transdi’tjE y2eld Mabb s iSetitgXf amnpﬁbﬁ-mﬂl hﬂﬁBngtlch:oudd Hansfcuptlon

ptanmer .to be .suitable for us a thera

e e Bt CtBpriss i S s Ot tsp naie B Seopaiench fsf héén identifed by
the iRhBHSHRAR HethHESPHB %weﬁub@u%tﬂt%hﬁ%ceaﬁ@e SfpsEita Md/or

in vivo. Wldtype R aptaners are typically
polmmsemlecommnws ed authe tmtlsqrhvéton reagtio et wiich eyhangement of
trans §§ 0 nucl eases. Resi stance to nucl ease

8@% ﬁ %an be greatly increased by the

i ncorporation of nodifying groups at the 2'-position.

[0082] 2'-fl| uorBrEte®ESCREMION OF AR ANMNEGsbeen

successfully incorporated into oligonucleotide pools

whi ch .a s have been subse uent sel ect
I004frto ire v %C%%Pt FePREseRALoY Pﬁ%ﬂl@q%ﬂﬁ 1 SFftstl%Q%ELEXTM>
procédb v f‘]&&fﬁ bfrafliorh REeES b iRl ciapiRRer . and may

I ntroduce safety concerns in sone cases because of the

0SS f] 16h
10045230 EREl® 2 pER ThRE A e h R ElaPRELUAS LI (IR gL EX™)
lnahoﬂlgonucleotldes and subsequent use of the nucleotldes

as substrates for DNA synthesis. [0083] Aptaners that
[0043j0Nt Fidurd3 sh&vaTB bhhichl dalysfTtle dvredigat i e rgleotide

provi ded herein, overcone many of these drawbacks.
comnqstt@@mf EPEONS %@tedémmﬂm twgnty degppersia ppebionsis library of
transﬁrqﬁpt%' %%%‘?e 2Bk ?Q @1@%& RALS R“ﬁ t‘tﬁgsﬁtﬂk'?ﬁ%t%&mn

nucleo are u

o0+l O 98LGR1 RUB! Gl DL WLl B0k HTEL 85 asgﬁtggg@g}wgmagwmg of

PAGEOgHP' hﬁdl?s’i§ fortARS tiREAR (@189, 1OR SR B, ¥n€ ARGEN1NS u@i\ﬁ@rthé he
recycling of 2'-0Me’ nucl eot’i des i nfo host

SELEX(tm) nethods used to geperate 2’ nDdlfled
aptanmers are described, e.g., in US. Provisiona

Pat ent Application Serlal No. 60/430, 761, filed
Decenber 3, 2002, U.S. Provisional Patent Application
Serial No. 60/487,474, filed July 15, 2003, U. S
PrOV|S|onaI Patent Appllcatlon Serlal hb 60/517 039
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generated in this two-step fashion tolerate
substitution with 2'-0Me residues, although, on
W@ @ragess appr oxi mately 20% do not. Consequent PET/US2006/025653
aptanmers generated using this nmethod tend to contain
fromtwo to four 2'-OH residues, and stability and
cost of synthesis are conprom sed as a result. By
i ncorporating nodified nucleotides into the
transcription reaction which generate stabilized
ol i gonucl eoti des used i n oligonucl eotide pools from
Y63 WHOMMMRY FAR@) ae] ¥63 ﬁdH&@lﬂAﬂ{mSRh@‘QAW ) bfi®ant T7 RNA
SELEX(t} and/ or an its variations and
polymesgs ﬁt25—0H IPLdils et elsae@m peduisel iidigatesttha the given
t;he need .f.
vield ity @22?@@%%893 SR P EARTE OB e D GE o save me
highesegyanttitetsd gictihby & -gpatiewer ol i gonucl eotides with
2'-0Me nodi fied nucl eotides. [0085] In one enbodi nent,

[0045]he migsenN dhoweMlid AIk1dRE Ml @?E%QDWOELQS) mgm%l M gives the
conbi nations of 2'-0OH 5T-F, T-deox and

amingggicseauanios n& thsrwihyPATS, RP@-‘iimolWase’r(SﬁQ EnOUi).
nucl eoti des. I n another enbodi nent, the present
[004¢]nv e Atiguae 6pr bwivd dlse mplcanasid scxpnma @E@H@ Nﬁbili@tqumﬁamf’w RNA

polyfeceiy RN B FRIT o Shoonee afclphieAisdocape (SEQED NO 123) of

T7 m'ﬁﬂ'eﬁii pélyehekFER O30 @019 400R 378, Boe®fCeiHoRd (BORRILIFBAN sequence
resent invention pr ovi des aptaners conprisin (F

(SEQ)H) B24Qefimytent Ty polpmergakP2sdi 68 ALATIS4ATPiguaT 6, shows the
|
TR 0 BN BB

P26&Mﬁ%ﬁ9&ﬂiﬂ&hﬁ@€ﬁmﬂjfled pol ynmerases, e.g., a nodified
T7 pol ynmerase, having a rate of incorporation of

[0047i0di Ti@ge 7 lsﬁd)\@@ﬂiedel%tlb’@&aﬂk@r1wkm q%mh&bﬂeatﬁ@m WEhaHBﬁfmg of
furanose 2' position that is higher than that of

PAG{rgcd apalpds fB1AMNe? bisand ARRe2 ]elﬁaﬁmgelhe Y GﬁﬂL&mMNKWSR mutant T7

R AN T T
indicaiies thaz &EhﬁVeﬂEpRMs gl% ralxtm@to,bAR@dl » frhnsgﬂﬁmigﬁ Q0iudle éG"lfP which

t.ri_phosphat es . sybstrates and has been wi de
gave Gl?etggb g%’ﬁ?éé‘;\”@fd?'h}’aé}/ g‘ﬁg‘FQNAs for a variety of Y

i cations. However, this nmutant T7 pol ynerase
l004$1 e po ﬂ%‘a‘F § sk Histrelpdrafiramperint yield qupptitated ﬁloﬁbHNpﬂladPW)ng of
I L4

PAcIEr gl BFARCE 3L yeshenpAs gl sl 57y
polylbﬁ‘ahgéwﬁh asz_wtt;amg cmamtmuoas 0fi2’aOMeTNTPO( A, rm;@&mldf@y iM@CI, and
MaChagd dagbh Gaait 6B b 'ﬂ%ﬁba?l?%«g%%%ﬂﬂ&&ré Fheiepggs are relative
to thedE RO B (FRRIATT PS4 A A g%ﬁﬂd NERY, fdh éLII nﬁﬂ&r{ﬁr‘émdmon

ci rcunst ances to incorpora e nodi fied pyrim

005352 PR s 0 020y s NED L5086 50 By s
substtttlltﬁ)rtswfdfslil)n@’ Obsd anscidyitiomad 00%on- Cﬁﬁ@ AJ:’LE @@Ml@&ﬂi&ged
i stidine residue at positi

{
Y639%§§9£‘§%&§§é qllélﬁe gRNg RAYIFTARS, fempaied te His ﬁ%ﬁmf all RNA or
O TP L0815,
indicgtes daimbioamdeisedt in VitooSgertmhef madiG-MadhydurptaeesoV EGF”

rim dj Ps, e.g., 2 -0M but includes a

Buniigr gt gh. 300 erstuin Bighisy Fyooo Whsrs Mapscwenisheere done

et.al, (2005) Chem stry and Biol ogy, 12: 25-33. The

inclusion of a 2'-0OH GIP spike for transcription may

result in aptaners that arejgot fully T - Owe but

rat her may depend on the presence of 2'-OH GIPs.[0087]

A mutant T7 pol ynmerase having the histidine at

position 784 changed to an al ani ne resi due (H784A) has

al so been described. Padilla et al, Nucleic Acids

Research 2002 30: 138. In both the Y639F/H784A

. g T Y= Y T ——— o o a




transcription yield of oligonucleotides. In one
enbodi nent, the present invention provides nethods and
w@ onvdiooseans for using nodi fied T7 RNA pol yner aBe€BUS06/025653
enzymatically incorporate nodified nucleotides into
ol i gonucl eotides. In a preferred enbodi nent, the
nodi fied T7 RNA pol ynerase used with the transcription
nmet hods of the invention does not require the presence
of 2°-OH GIP. In a preferred enbodi nent, the nodified
pol ymerase is a nutant T7 RNA pol ynerase having the
with FAROET naitang polyuerasl apd s1)tih@ioaesSthat hanggidPwas dicﬁié%ﬂ{?LAR T7
residue and the histidine residue at position 784
mutapipalgaEras an al ani ne resi due (Y639L/ H784A). In
anot her preferred enbodi nent, the nodified pol ynerase
[005(?]3 a Fravea e 1§Wtamﬂlﬁéllmmwlmy®f@e pheentynokotide composition of

s 2B BT AR, 50, SLTRER i SUELSL S8 B .

OMeatanpirfjgion@singuks Y8RUL/HTS4AYSI THR MmafntTe RAA BEShidAR8 followed by
378 changed to an arginine residue
DNase\rsgnontyg sk 5 7syiplien sphieed deation serl RERtamplifisation.
nodi fi ed Folynerase for use in the nethods of the
[005%]nhy ehitgusnl] i aasch@matm of ymiRNifized| M Ney asieldiaaritagertshewn in the 5° to

> dl‘%%?%%’ét%"vﬁlvéne?&{@ BB Plemdaliben < ho mt 'aﬁi“'T?e

s BB S SR W SO . e
MNA &8i-Tieapddm Qv ieQioIié g
(Y639L/r@é7n§R Nile n§¥§vgb?d§gﬁﬁ‘§h?%@é@ﬂi%‘k§9ﬁ\§lﬁA%ﬁI E

aptanies Bayipg opp éeQWRStﬁ‘u‘tl@H fiil“(ﬂ’l?110§pll’111)'t>‘Ehmamr subligtudiond, eachsshben in the
) f d, to a silent
5 t0 9 dﬂ‘e!l:ﬁoﬁ’ %(%’ g&%ﬁg&?h@ a cai;i_gg ecm%?q; \i?aza |

[""5330' yfer as%f Hﬁﬁ%}éﬁ%ﬁ@%&‘l’%@s ?tﬁ@t.*/%?@'pgﬁg@t@'@g —
stand&d iRQE-PEQHI2B68, 1ﬁﬁﬂ@iﬁ&%(§%a@oﬂ @HE UferiZah6n (fﬁérf‘?ﬁ?&ﬂﬁhon

residue at position 639 c anged to a leucine an

hi sti di ne qg@ngggﬂng@

al ani ne resi due, 66 al yet
[0054{?“2t Jgfr?% ?ﬁ%o&edsﬂi% n{oli] elggé@[}{ents oféﬁéa 1(1:]&5H rér%lrl Ao £01?h in the

accom}:eluylxalgei,esdrl]éloh)blem n&lt]licﬁfglhdmg nadth@izSintl lnﬁt[ﬂmﬁf@&ﬁhl@f‘@leéhulvalent
due, the histidine residue at

I nNe res
fo thoﬁ%@‘?sﬁ?ﬁ‘ﬁf hf‘é%“&ﬁ%:'%a H3F4iB thpraptias qrdestiagiodihe paprent iaention, the
ferr BB C g
e RN A2 TSN OABIAD, 1 ) Bm
of thegryaition qub e eppasénitiiven thetdestriplionRNA tpaipycificaiges tlrﬁrsﬁlgular forms

atso i Bl B a8 TR o A DO KR s Sisesafendatherwise

all techidabd 46ACEMABR terms used herein have the same meaning as ¢
AAKPL| TTLLPKM ARI NDWFEEVKAKRGKRPTAFCFLGEI K REERYR oy yuderstood

by onq:;gfy;_rqigmg\ﬁmy@mgrt to which this invention belongs. In the case of conflict, the
I %gg@ﬁﬁﬁ%%ﬁ@%ﬁAKHFKKNVEECLNKRVGHVYKKAFNCMEADNLSKG

L Y, '

EDSIHVGMRCIENLIESTGH%E%@%E%&W%&%@FTIELAPEYAEAIATRAGAL

AG SPMFQPCVVPP

P GGGYWANGRRPLAL VRTHSKKAL MRYEDVYMPEVYKAI NI AQNTAVK
[OOSSFN% eUANES Raethod for generating an aptamer is with the process entitled

“SysteL attle Lt Qk&ékﬁﬁ@n@%%?b%ﬂ?% Eﬂ@ﬁﬁll %n“t;‘ 6 %I%Bﬁ }fg%ll:lzgarla y
depictrhVHRYIRIMDMWRIGRAOYIRYSNE NP QEMNDNS Gl JhioAK R SBIESYNEK LS o
NCAGVDKVPFPE
RI KFI EENHENI MACAKSPL ENTWAEPSPFCFL AFCFEYAGVQHHGL SYNCS

LPLAFDGSCSG QH
FSAM.RDEVGGRAVNLLPSETVQDI YG VAKKVNEI LQADAI NGTDNEWTVTD
ENTGE|l SEKVKLGTK

ALAGON.AYGVTRSVTKRSVMILAL GSKEFGFRQQVLEDTI QPAI DSGKGLMFT

QPNQAAGYMAKLI

N AR/~ JP\ T\ A FA AN IT" AR M R AU 17 A ALZL 8 A AP\ 70U 717"T 7~r==1 1 77N A\N 71 R AN 7T IS I\ 7~ <\ 7/

preser




Y639L (SEQ I D NO 100):
MNTI NI AKNDFSDI ELAAI PENTLADHYGERL AREQL AL EHESYEMGEARFRKM
WO BERQOSEGEVADNA PCT/US2006/025653
AAKPL| TTLLPKM ARl NDWFEEVKAKRGKRPTAFQFLQEI KPEAVAYI TI KTT
LACLTSADNTTVQAVAS
Al GRAI EDEARFGRI RDL EAKHFKKNVEEQL NKRVGHVYKKAFMOVWEADML SK
GLL GGEAWBSVHK
EDSI HVGVRCI EMLI ESTGWSLHRQNAGVWGQDSET| ELAPEYAEAI ATRAGA
LAG SPMFQPCVVPP
methFﬁE@K@Llivaw%l TﬁﬁBﬁ HENRIHSKKALMTYEMOWREY MY S LAWK ne to
targey\aGrvEDR R sEiREEirRRED:. DNNPBAICTRamRAZo SRR ARKEHRIZS, filed

Fun. J B Ao B A oA 4 R seb R i ARisHigenes” and

U.S. ReARMDKYRPBRES (see also WO 91/19813) entitled “Nucleic Acid Ligands”. By
Rl KFI EENHENI MACAKSPL ENTWAAEQDSPFCFLAFCFEYAGVQHHGLSYNCS .
perfqrpipgtgcsayolgs of selection and amplification SELEX™ may be used to obtain

epta S SAHEREY AN ESETYCRINANANES L RARAY YEHREMAYF Brge

bindilgAGEMEAYGVTRSVTKRSVMT LAL GSKEFGFRQQVLEDTI QPAI DSGKGLMFT

QPNQAAGYMAKL |
[00S¥ESVIEE\RPARFEANNAL AL AARNKIITKI s SRKRGAMIMINE BEIGE MW e
WOEYKKPI QTRLN

suffi i @RERYdPT fauPSEIHREFSEaad RrsedonmsprketipgimeEed
st AR ARl e RS RBE PRSP AR B AR o™

speciffeDihdEPpAFA with38 1t HB78fy dhSmigal Boiyphird] Whether monomeric or

IVNT1 NI NDFSD! ELAAI PEI\ITLADHYGERLARE(%AL EHESYEMGEARFRKM
polylpagpﬁ_ S ny slze or composition can serve as targets.

AAKPL| TTLLPKM, AR ND\AFEEVKAKRG(RF_’TAFCJ:L%EI KPEAVAYI TI KTT
[0057IncL GsINEER QAR ess is based on the ability to bind a target. Aptamers obtained

th‘o%%k%%ﬁ% IR AMRRRL W@W % nge’t

bind ERSh MR G ENt ¢ BTGB HRONAGAGIRS P ELAARE AL, ATHRAGARY be
AG SPNFQPOWPP . .
eXGWSWMMBE%BW%WEWQEDWWEWKN NI AQNTAVK

| NKKVLAVANVI TK , _
[00S§k HCPVETH R HREFPIPVRFEDh OioRPRt AOToaNRRA ARG RR pIRARRSIRAYR at 2

o BN A SIS A R ARSI EGRR Il oo

the SRIA/Dig¢RIeREnay result in the identification of a large number of aptamers, where
cach aplRjeEIIaae L TTerent SIS on e TaYger, I practice, apiamer iatget binding

interkopriMt BREY AN o2k IR S Fs At viset S 28t BYEM/SitdS on the
NTGEl SEKVKLGTK

targeAWARDNAVGY TREY PR SR NleGEMER G ROMALED TOCRAISEREIVE T
GYNAKLI

Furt EANAE K SHARY A REVRIRGE S PRI PR EBIGRpAgou e the

skill%\ﬂﬁ%ﬁb ARy not able to control the location of aptamer to the target.
LMFLGQFRLQPT] NTNKDSEI DAHKQESG APNFVHS HL RKTWMHEKYG
Accqrgigghy, thadsraipp of the aptamer binding site on the target may or may not be at, or

closq YRR el S o Gt e A e by

not HYNT b AKNDES B! FibA IREINERIBDHY GERL AREQL AL EHESYEMGEARFRKM

FERQLKAGEVADNA

KP REKRRTA N

[005@2&%%%@%%&1%, FRVIAK RUARIo 1 KREAVAY isTioldd to have
an effgoCREr ERRARFERN RDE A HHRKE RNVERTE NKRYSHTKAFMBNBADM i8KGvance

L LGGEAWBSWHK

EDSI HVGVRCI EMLI ESTGWSLHRQNAGWGQDSETI ELAPEYAT=AI ATRAGA

LAG SLMFQPCWPP

KPWIG TGGGYWANGRRPL AL VRTHSKKAL MRYEDVYMPEVYKAI NI AQNTAVK

| NKKVLAVANVI TK

VKHCPVEDI PAI EREEL PMKPEDI DIMNPEAL TAWKRAAAAVYRKDKARKSRRI S

L EFML EQANKFANH

R IR A™N\L AIPSZNI™SA N 7 AN 7R AR IFNZ~ZSA IFNR AT 1 77N 1 "1 A 177NN ZIFNT /NI Z7F=7~\ A\ N AU 170 1 17 R




VESVSVTWAAVEAMNW. KSAAKL LAAEVKDKKTGEI LRKRCAVHWTPDG-PV
WOEYKKPI QTRLN
WO ke QPTI NTNKDSEI DAHKQESG APNFVASQDGSHL RKIC/USdB«H025653

d ESFALI HDSFGTI
PADAANL FKAVRETMWDTYESCDVL ADFYDQFADQL HESQL DKMPAL PAKGNL N
LRDI LESDFAFA [ 0090] To generate pools of 2'-nodified
(e.g., 2'-0Ove) RNA transcripts under conditions in
whi ch a pol ynerase accepts 2'-nodi fied NTPs, the
Y639F, Y639F/ K378R, Y639F/ H784A, Y639F/ H7/84A/ K378R,

what Y@3G otV He. WORHIADAAS EBRRR, exyEdlent (X6 30LLKBAEE can only
P266L/ Y639L/ H784A or P266L/Y639L/ H784A/ K378R nut ant _

knowrwitiRmpy pertajtyrthal aptapigrs. fethgsxient A ippessble odbiin preptager against

i . - T7 R ] e. trer . .
vl B S0 e P BRSSP S peiment
the hdpe Bb¥soped yfithe agtemeAridétigied prit fatsorteste po kjfectonabetadget beyond

. the invention is the P266L/Y639L/ H/84A or
bindipg éw1t; W S8 AH-PARFNK378R nut ant T7 RNA pol yner ase.

QG her T7 RNA pol ymerases, particularly those that
[006Q@x hi Bibe SELEgh prospsralirsasactaring Rginpupan dolsrget likspityor pool of
singlc?%%aél;]%{ela %}%23@%26%%8%%%)3&21521{% Jéﬁ%ﬁ’né%éc_l ?%g@ reg.z%ﬂte oligonucleotides can
be mpdilfiyder nzabdidied DN ARNAeocDNN/RNGOByHBC [0 8@fe BefifhlBs, the pool

the Y639L/ H/84A, the Y639L/H/84A K378R, .
compgs | Y006 dogonarsans RATiBheEgeeagoligrBusArotidsy.ehr ohettpmples, the

f ' at | f
pool Kbyt AR RRe S p B sk G ey Hlpobied {PR RN 18kt e
fixedtsequesce apd/oy c@isdyed kagueamhinenpdrabeyl wishingatdoeixGR@Euence. In
othery Gt amplsag RATHRIIRREEN 1P/ IRRAT PO i AR i plsonucteofide
conta\ﬁﬁﬁg b{ IH4@Me fix¥O %‘eﬁgegcﬂlﬂlc}f%gﬁﬁrve%%@ﬁl%n%@ 3Bkd 17813 end which
P266L/ Y639L/ H784A/ " K378R nmut ant T7 RNA pol yner ases can
may pempidsech seqpendgishardd by al dhe melggitles oPthe Olg@MRIgotida phle axed
high yields of 2'-npodified . . 2.- OMe, cont ai ni n
sequdicfank senie Rl OR gt Reg Sosr i e B EBRN Al hpgertd for o
prese¥ @SRl &AueH ad, )G\ S0Hs/ ddGHAL KertitiR belsia hbIdizRA sites for PCR
. polynerases of the invention are used with an MNA o
Primers 4HSBIOFE SPBIPnAESEPUR Y A Rplpmeisese eigi -giie L 4f 17| apd SPOpyestriction

i e e

selectiseblindirighto affini BnidluniiyiéaderGet) ericGmivhi ol Grbinotd ArainBsription, and other

rRAY, dRdY or. rN transcripti.on mxture. [0092]_..As use
Sequﬂ’éF%f%f%C tatg Qﬁg’@ﬁiaﬂﬁ%ﬁ FePPRE 0P QP]%%%HHF%@Uﬂgﬁw‘lﬁ/‘mf‘f@sb\gonsmed
sequéhceSareGeqitbed ofibt AR ARNGEEBUIS ERHBES Bded RqBendE, M4 by a

m xture, and aptamers selected therefromare referred
numbep of sptarsadpatdned b theshmotargitns only 2' - O net hyl

nucl eotides. A transcription m xture containing 2'-0Owe
[0061] andhb)oligomileobtestofahe pédlipsefemblyr inellde a dagermmte sduiiice portion

qustangre and aptanmers sel eﬁied t he .’?fr_om re.referred
as Wel pasH{Lxed eaNPCEReGARY. [ORCHiClS BP9 XPisAly the
oligoﬁﬁ?c?&@tidég 39 tlﬁes%ﬁnf%%cﬂ%ql@aﬁf@xe%' 5 Qg 3Yiachabsdgtiences Whg]Ch flank

referred to as a m xture and aptaners selecte
an inteheal e¢giomp H3E-40efwionedudeptidss." HRniEgcaphmmeckotides can be produced

o RSBt A 2P 6 R AR e o s cteved

celluPPhadIBlcSicRB! Sefirflcd Palehbh Ml &t 85iliehdt AsASe mireHited or
aptanmers. A transcription mxture alternatel

increassd thayi mutngel@si.s Orforepor doring thaselStignamnplifiomeonsiterdfiensd C
and 2'-F Gis referred to as an "alternating m xture"
and aptaners selected therefromare referred to as
"alternating m xture" aptangrgs. A transcription
m xture containing 2'-Ov A U and C, and 2'-F Gis
referred to as a "fGrH' m xture and aptaners sel ected
therefromare referred to as "fGrH' aptanmers. A
transcription mxture containing 2'-Ove A U, and C
and deoxy Gis referred to as a "dGrH' m xture and

ey s o o T - Y a o T 1~ 1 m



contain the sane nodification. Al nucl eotides may be

nodi fi ed, but contain different nodifications, e.g.,
w@Pbdo7messkEot i des contai ni ng the sane base nay PEI/ESHNE025653

type of nodification, while nucleotides containing

ot her bases may have different types of nodification.

Al'l purine nucl eotides may have one type of

nodi fication (or are unnodified), while all pyrimdine

nucl eoti des have anot her, different type of

nodi fication (or are unnodified). In this manner,

[0062]" aNTGE ldBEcheraé S@?@lll(fc itidd GMEE blig@dricRIoBdE 8BRS Bkhy length and
usi ng any conbi nati on of nodifications, including ?I

can cepanipd bomiciretidey ens¥erdisexyribangripotidss sR¢ pmbmb@leemdlﬁ@%or non-
natm%ﬁlalc?eo?ggg ?rl %g%eggfig %I?alé%s %ﬁbégyé‘% gt}]{%gltliﬁgeglﬁ I\{oe ?55 8 {léU byPatent

No. 3)660,983g 1 Eatérit No. /96 8/69¢] TiSC RhieniNS| 57694, mwslmt@ﬂm
nodi fication at the internucleotide |inka erée
gpﬁf@ate

5,81 56055 o BEITONP c3,0 B6 % end RETHIBPaasg e Y]
ohgog ng%t?eg Fhl?ge?‘ %}%1?%68 z:agggﬂ) ?%ﬁ&gfé?&e?s%ﬁﬂle Jel ‘ﬂﬂglegtﬁ)&%%mg solid phase
ohooflmle(tthie synthiesis téchhiqaes welh&ndwionsthefartt tSee,Zé & nﬁmblehﬁeeek al., Nucl.

e T 2l AR T 00 AP B S EER Hos. Random

ohgohﬂ&é@cﬁﬁs@ Sath Aisd BE syiiRlSRahingRdivkioa ‘i’)hﬁé’e@ﬁ@tﬁ&ﬂ%cﬂﬁé’t&@ter
observed under sone conditions when a particul ar

synthiesia deathale g Seaoey. nboaia! aboNydeAaEleR@oﬁ@Sﬁa(lQiﬁ) pied Hgesk: et al.,
e R T e

equiptiéht Fiel@no! *ain' tingiviNAL oRpsIes, iaptungser befiRlcat fr nlde SELEX"
| eader sequence is typlcally '6- 15 nucl eot i des | ong,

expeam@livapuFEcieslydaps degipnyoisicaenarde serisachindhe srqugece design
incr eﬁ&%&’esﬁl%e%ﬂboé ﬁ{at EX4 ﬁ‘leél&edmglegﬁe% 11(5?%’j [d Iréﬁtseselﬁ a lﬁ'uque
ar m xture of purine
sequdsmel eoti des. [0095] Exan'pl es of t en‘pl ates t hat may be
used with the nutant pol ynerases and transcription
[0063j0NdiTthi @fastind 16188, dfvliRvhidentidedidaly Gelg@hdritel by automated chemical
conmbi nation w th Y639L/H/84A, Y639L/H/84A/ K378R,
syntipyis On/BNO Sy BaiACTo T Popticsvs dognerabusvau kTP AU es of all four

o SRt 8 AR s s i

for stCAHAST TRGEPIOAGI (nSEHQuUkBoNlE. WIkYated BBE] inl omeaddiotlinment, random
ohgo}nﬂ%s&%cgzg Sgglggg%?llt}rpﬂg&lﬁgg}epﬂqg gecilql:exgqt.?ggl{xq%gqlvg}/ 1rt1) gﬁ]rél’ gr?lbodiments,
o5 BB P 5 om0 Y
sequénvies. i Rertialhy 1aaidomrsngm|cmaarbem1r@t¢dsb3a@thﬁmg the foureugleoddes in
s A T S e e %@%”éi?eﬁﬁiﬂﬁ'y”ii,obf 107 1o
el S5 Aot e o S O T
typmghg %%{e’i zﬁtéd 8P grgfft 1é|s@zujr%a MAGA ﬁefaw ggnohgnmdlz g{r@‘ﬁmﬂg li¥en

nts of
transtrilsing tre PNiAokbratyxit witeo cong A7 IRJNI‘@ PYBRGFise KB 28R dificiiT RNA

or Y639F/ H7B4A/ K378R T7 nd. .
polyBgiase ang Pt e rpsbed BRFTY o a0 A SR BRER fbfimgis Hhen mixed

with B t}{@f ARr O difibdd By Gable %ﬁﬁﬁdlﬁ sy \’cﬁécﬁ‘&l # stégwizd Rerations of
(and "gave a higher yield of cont ai ni ng

bmdmlgﬂmhmmrpng aihampli fidadion, @mg(ﬂap Q;lmg geﬂmﬂ selacteon scheme, to achieve

C on ente . t.he atlo the re
virtogf CER e PoisTDe b TORB T Do bRy e Spf AT sartine
excess of 2'-O0Me GIP over 2'tgOH GIP aIIows the
i ncorporation of principally the T - Owe GIP. [0097]
The present invention provides nmutant T7 RNA
pol ynerases, e..g Y639L/H784A, Y639L/ H784A/ K378R,
P266L/ Y639L/ H784A or P266L/ Y639L/ H/84A/ K378R whi ch do
not reqw re 2 -OH GIP in the transcrl pt| on. m xture for



and G nucl eotides), concentrations of approximtely 5
nmM magnesi um chl oride and 1.5 ni M nmanganese chl ori de
wae@®7posierred when each NTP is present at a PCT/US2006/025653

concentration of 0.5 nmM Wen the concentration of each
NTP is 1.0 nmM concentrations of approximtely 6.5 nmM
magnesi um chl ori de and 2.0 nM nanganese chl oride are
preferred. When each NTP is present at a concentration

of 1.5 mM concentrations of approximtely 8 mV
magnesi um chl ori de and 2.5 mM nanganese chloride are

with B [Tﬁf{t%% %tauyﬂlg the HRtiES @GQVHﬂlﬁbleiUhcﬁHs SREEINHE™ ﬁleﬁlo@ includes
concentrations of approximately 9.5 nM magnes

stepscxﬁl (o) tatdacsing tlg: mixwve mﬂg@m dayectomder ¢apditions fpioastde fcéépmdmg, (b)
part1tbor}111?gr;1¥1% ¢ a%& 18}1(%9 %Lr:]fd# ‘?n Ihoge m‘icﬁ’% 2 %cﬁ? l{at‘% 'bgv;{'l’?d é%)emﬁcally to

S8 Qrve T gni T can
targef@dléchl%ﬁi (b)’ ®anilpissodA093he Midleit agldttamswmlﬂéxesn(d) amplifying
Wi th 9uan05|ne or ot her 2 guanaqsi nes
the 11§lel§tai01ld§| ti@aoca«'ete%\ rBsine pEplcistaskt-tar gh ﬁ01%11%’@><98 tocipld aéla%ﬁnd-elmched

m1xt1@§%fhhﬁ@ic aSid® &0 (J%ﬂgfaﬁ%tl%%ep%?ﬁ%ﬁﬁEI#?ghﬁﬁom &555%%1atlng and

‘cont I's e res
amplffyingthioegis @semaﬁy cydigs asfdetibel tpghgldlh[@ﬁ;esﬁeorﬁct hizgh afﬁmty nucleic
.nitiating nucleotide, As a result -term na
acid g ot OB TReIgCHl el PTGt dEBORNA IS dcHiodne
selectedl, HeKHIDEX OnRfhod ﬁl%r%om%rﬁésetfh@ kBl of @) Qﬁ&i&ﬁn@&&ﬁg the
for guanosine) is 0.5 nM and even nore preferably
nucleic adls dissomsedaran ﬂb:eletmleﬁ@ aeid-targat conmdéxed ibafprem@plification in step

s R e B0 b R L TGRS

mnmﬁgcleotldes [ 00100] For maxi mum i ncor poration of
2"~ O0Me ATP (100%, 2'-OMe UTP (100%, T - OMe CTP
[0065]1 00 q@hﬂ"ﬁﬁ q &cfewlﬁﬁ%tﬁ%l@anﬁn%%rge hﬁﬁlﬁ elt d f%§§5 Jie @E(ﬁlences and
 owi ng conditions may be used :
strucfz@@s mere DaWide range of peﬁm@hﬁﬁmt@s fvia m@m@ mlem acid

mlxt‘]iﬁe/lcoé]p ) tt%]—gz(a(%@gm olmde%ano%_gil %ﬁ%}lﬁ §% caﬁlg}a&fe candidate

possi¥ARRL/ SAAIIKST BR e Bfg‘heﬂ_ AR (IBRel dR 5104 @ONdhnts) for the
i norgani c pyrophosphatase 5 units/m, and a DNA

target asephest Ekely fio buddo diatscheries pariionpradisaeiitispandaypl§cation, a

seco@%@fc‘ﬁ{\l)f ‘160 Pﬁ}éﬁ‘aﬁ%;‘%%ﬁ{ehdﬁiﬁ‘e@ ﬁﬁftﬁé ﬁg dﬁ%#% aﬁﬁﬁﬁt?z candidates.

Addlab@aleomrda o$ seleqrionqrogessiliely tuver therbpsti l@adsaumtdlithe msultmgnuclew
| eader, uence that increases the t anscripti ield

acid PG iEs 1 Bre( GAT DU SPRPESSE RLOD GRS it UORBITEE> Shche S then be
LHAMSIEF P%d ffinit
clon 888k SIS 08N, R0L1 ol RS EATFGH PO s i
and/ beadbilitswpifaterges fimctioxt ure of purines and
pyrimdines that increases the transcription yield
[0066]e| atdyers bosededtionpnd enplifiaiti choes repetted anpl a é@;usdl gbalds achieved.
eader sequence when b%L? are transcribed und
In th@ oAt sesNal ERsRaielso AE MR fgatien ip &rTed GRE! Rnpenigpant
’1 a .
i S| R RBRRIAAARS g 5 SISl T el
typically heohto sphple appne)mnmtalytlé) ‘adifferan7nleindcidSpiesthe may be used to

reaction t fromabout 1 t
semplo GuA 4 AOHE LD L SR REC iR SLEED TGN Lo A aptamer
molet: Qalk%%el‘éét%g if 25 b B E?Clé BiRetle. ﬁ%ﬂ@éﬁﬂfogﬁﬁé‘iﬁ He@erogeneny is
entify aptamers and/or to determine a conser ved
mtmémd@mt;antthamlttwselmtm stages pat dddsgiot peaue throgghpahthe replicating
target. The resulting sequences are already
ProceSfabi | i zed, elimnating this step fromthe
post - SELEX(tn) modi fi cation qgy ocess and giving a nore
highly stabilized aptaner as a result. [00102] As
descri bed bel ow, useful yields of transcripts fully
i ncorporating 2' substituted nucleotides can be
obt ai ned under conditions other than the conditions
descrlbed above For exanple varlatlons to the above

s o I L - NN A N o 1 I~~~

par




[00108] The Mgd 2 concentration can range fromO0.5 niV

to 50 MM The MO 2 concentration can range from 0. 15
wOorkdor00sb% MM Both MgCl 2 and MhCl nust be pr eSBEI/US2006/025653

within the ranges described and in a preferred

enbodi nent are present in about a 10 to about 3 ratio

of Mgd 2: M 2, preferably, the ratio is about 3-5:1,

nore preferably, the ratio is about 3-4:1.[00109] The

2'-Ove NTP concentration (each NTP) can range fromb5

mMto 5 MM [00110] The 2'-OH GIP concentration can

[0067RNgEnfone BBodiMenoo B SEVEX Tinéethed aﬁ@gelaﬁmﬁrﬂ?&%mrgb efficient at
transcription occurs in the absence of 2'-OH GIP

isolafiyg thopppualeic ariddisgpdc@at bind prst grongly @I—‘Ih@ﬁi’ectgh@féﬁé ithet only one
cycl(?{»}f &E&EEH §1r1d gﬁlgfr:fti%aﬁgﬁgéa %ﬂ?gﬁd ?1%0% a%oegﬁ 181%§%ngﬁ5ww3?%ccur for
exandle, Ghla@]li’r'bm:ﬁo gralbhwmyqjetmmss Whteﬂ'e:m theabilitp Df Aucléxd aENE’td &sociate

requi r ed ange from5mMto 5 mM _ [00112]
with tgggete @ﬁﬁmﬁ%a EotEe P TdR Seia PARB th%talm %olwul%s@ﬁcwnﬂy able

can
o Bl gég%ﬁé%rﬁ%%%%%Fma@ﬁ%%fzﬁﬂ%&eaﬁﬁgﬁg@ﬁ i

[OO6FK ?.g?l'?z&nﬁ%ta%elé gsﬁl{brt glga’%g 1{5 8@%1%1)&% é}%pfﬁﬂg tﬁ%ﬂﬁve steps of the
SELEthﬁdSes@ﬁmtlhesmgle a&dfitﬂclamtblligalnd s mamuﬁ&l Prigctttgeeebecific nucleic

n the pH rapge of activity of nobst pol ynerases
acid Wﬁ %q%%t&%%tné gitedy ohbedleiseridedruicis Or ot ghat have a

numBér%‘%GﬁéeWéd%gﬁe%@&t dlﬂna 151?1‘1%3?%f @4:%1‘3 Wict? eﬁll“'c;e sfu'BQﬁﬂlted or added

about one to weeks, prefera rom a
withaiteignif2eantyaffsctifg0bd aﬁ‘]mﬂyrof dointcl@a acitl ﬂgalmch?t tb (bldstacget By

tenn%aglg g%l%mﬂﬁgo@e#oﬁ rtg ¥2&1%§{{:F19&1% Jgerpoggg]l@q?n g{:\teglsl&le ?ﬁe sequence
of a fRABIdfAfen e stthagucléie racﬁlxl h 8oluEbH AymilsTA, and DTT.

TEPVM NAL REG ON SELEX(tm THOD [ 00118] ‘A nethod for
[oocbe di %Qﬁ’é’t? Y nfleil H&Egh ﬁné‘i"(}' Qedd BRI b@ftia?? sth%@ﬁﬁjeé"ﬁl% known to
sequences hat I n so nmbodi nents are used program

existaThestplchures di metfsdhit eed banistiewn miqsh ospranky to be mvolved in non-

WGBSR S L S o NSt ST LBl ot
bulgds peaudskndre Syl Eothbimti B or ek dahf2: sﬁh‘l@é( d10Mknown cases of such
met hod). The present invention provides a nethod for
motifsfaggsst {iahthepean be Eormeil dn o prelgicracist jegnence hpameore than 30
nucl%ﬁﬁ@% nlg&tthi%er%gﬂ GPRoffen L ?fleggcgﬁqgt §§ﬂﬁ?m‘5{ Cedl‘i.lpe% vﬁ ﬁleco%tlguous
I Ncreases transcrirp par

rand@fm&led segmérrtﬁbsmlitlal)écBwﬁb ntldbmlaﬁgl s&quéneds éduﬁﬂmng a randonuzed
nucl eoti des (e.g., 2'-0Owe nucleotldes) when use
Semlb@ﬁzﬁ%ﬂ} Aot g@ o-aoril wirlepiidssand lilaSPPk?er‘?%iifH@“? wéout 30 to
|
o B TR S amse b AR TRE (RO comprises o
rand¢mapgencpbdSatwanh3@tonibogt 20 nudelitidead nucl eoti des, a
candidate |ibrary of oligonucleotide transcription
[0070E NP THe®rd SEIg]EXIe rn&ttb@‘ﬁ W3 bebn adifddns aahlﬁff@ﬁrﬁﬁl@ber of spec1ﬁc
sequence which_al for transcription in a tenp

obJe%fﬁénH@rﬁxamfné}S Pa@t@fnit PNot S£70%dd0 ri@wéﬁs s e P5 ﬂrfgSELEX
pr oc&rﬁ %‘?E&{ uhdiRR ARE efl 'el’é‘f:‘ﬁi ﬂ%‘fés‘?ﬁotfo sgfé 9518 ln%’oléculéstth spec1ﬁc
& pronoter 1o & nt 6d lonstoo

suuchhelrcéllagacmmst tuchgas ammnd DNAc atﬂ Sohatblyc Ndnei , B8, Hﬂ&ie@mh@é SELEX
rs bound .to pri.nmer, ng si.tes on the |igated
based ew-ge ogp &or Sl 4t émfiz A P ARiR PaFlorHE e daups capible of
bmdﬁ%%&/&ﬁ?h&b'c&oé@ﬁ?ﬁﬁé B4Ry l{%@% -Rakdvasid ﬁ%ﬂ%gﬂﬁgle te! 085, Patent
nus to allow for a fications a preferrec
No. BiGhod @t U.St Retenidye fed Gl 254 degirtre SELEXE Hasdnlrraetjnods which
tenplate is close to the 5 -4ierm nus thereby reducing
the length of the 5 fixed sequence. [00120] This
l'ibrary of transcription tenplates is optionally PCR
anplified, and then used to programtranscription
using a transcription reaction mxture conprising a
pol ynerase, (| ncl ud| ng vvlthout I | mtat| on, a rrutated

o o o g, 1 . A FYr< _ \



| eader sequence el ement which allows for transcription
(including without limtation transcription
W0 p@onpesat i ng one or nore 2'-nodified nucl eot PAEE$2006/025653
These 5' | eader sequence el enents are useful for
desi gning candi date libraries of oligonucleotide
transcription tenplates which my be used in SELEX to
pronote an increased yield of nucleic acid transcripts
whi ch contain 2'-nodified nucleotides. Exanpl es of
preferred libraries of DNA transcription tenpl ates
achiewhihcdhly effeignopatidomng beaden oﬁgcm&mbﬁd@é Vi Bigh and low affinity
|dent|f|§g bén%f]]? FPﬁEEX g% met hod (shown
for a t{geh o rey- BieBhbP e AP QR dw@b@sm@mo@sf fon sbiaingeg improved
nucle‘?@ﬁ‘&@'l f@‘aﬁlﬂ after IRGHTIFA" gf&leg‘sq{as des, &f red. Unéj\@atent No,
nucl eo using the conditions b osed herein are
5,7058¥ddsbilobsbattboeds fpoemakintiFdinkamchli gafndttdsl és segatences of
t he I|brar|es of DNA transcription tenplates listed

[007Hel oWhe 1SS X - hedaddrcas audBaecEloaspedih nl1§le§h@i/&1hgands that bind to
derl i ned, d al | Ojequences are in the 5' -

mor edﬁ?‘l’e@ﬁ S on tagae_ft g ‘@E@ ppsl mtgylnwA@@IMS that include non-

nucleg &ﬁ%@tﬁ@%%@ &(‘@]“58 §1W%%§J%§@§?\%th0d provides

mean@f@c@ﬂiﬁl@ﬂ' @ lﬁaﬁﬁfm r(u%@ dcl Ny wiAATAGEACTIGAGMSEAnable target,

i VANINNINNINNNNNNN WA
including clras e}-{gnrcb]@ﬂ]g@}elqsoand proteins not

knowﬁetﬁ %[rﬁl @cldi@AG8d AdPartBOthedf %ldglcag frdBRdh bi %@ll\%ﬁ Qlﬁwtors and other
RNA transcr g)t s under Tconditions iIn

Owve)
Smanﬁ@@@ﬁ‘ﬁ?%s@r%é@pbs Patedt Noedl SBI,P37 disblese¢GBOIEjc acid sequences

ent AL IR SHEESEL PGB NET R el o7 Dadet wirhian agamiy o

caffein2 @6l (NIl HERAN 443160 RIheBYhAGRe. T7 RNA pol ymerase can
be used with the 5 -|eader sequences identified by the

[00727€t hTHs CruMKI-SBHERY" ﬁr@@esg'isee?ﬁl@ﬂloﬁ%ﬁ% r&An ﬁleO§ %&ﬁﬁftfgf nucleic
pol ymerase to be used with 5' er s% ces O

acid ligpadpioesiarget mplesnte h)hehngun@ﬁmg;nud]mc a¢1g tiegnd wqabmbes fwith cross-

e Q5L A ANGELL B BT T oL s s o

of themtmsmdu(&b prepesed & badidaneihere dmetRld @@dspﬁJ))éBEtra@t%ﬁg th€ candidate
ed with the 5 -1 eader sequences of t i nvention

mlxt“if% < vithebs sty Ve e RO R ST iRpuRaSe6 laffitityeie dhe target
a3 R SO, LIS AP ARSI S AR g
mixtumery(clapasttidyeng thedndreasth effprigaenieid midnfroanhe fQL2%} of the

i ncor | eader sequences in

candi@ag% imlal%?eet(& (mi]gp?l&élg%%p gihg1 Ingsp Haigsnygleie geids from the
targetP () @ﬁtﬁctﬁﬂgcﬂlg AxBshsdd Sifgy %tlcleﬂcic?ds%lﬁgb& &'y @é‘% &L%E‘g}%ﬁt

containing T - nodified nhucl eoti des
molecaies svelpthiel pRdepANE TR daividinspeTiticRMAN b Forriibs mﬂeei)‘get titdecule(s)

e RO OB B BB B S R o e e

molecﬁlwl@l Yi¢ldRSn&afe BEnMIAE atils Eﬂ;ﬂdh'é@ Forl E1EAR8d tdiRieNdeBhlth a
transcripts containing -nodi fied nucl eotides

of
relati ed)y)lllgg r affaity ardspeeifisty [f@dqj@(hng tyihetogst moldetlbe As descnbed

i

until P2BERd Y6394 4dHT844/ K378R nut ant T7 RNA pol yner ases, can
be used in SELEX(tnm) with the conditions described
oo73per G(Dﬁle éte én & l
B B e, e e Mg RRER i) s and
Vaccnzfs 1&1@@&@# gopuclppjides agnthep Iﬂlmlwdmm farpamhypbe quitkiyhiegraded in
ATP, GIP, CTP, TTP, and UTP2nucl eoti des. The
2'-nDdified nucleotides i ncorporated are preferably
2' -O-nethyl nucl eotides. An aptaner conposition
conprising one or nore 2'-Onethyl nucleotides is
preferred. An aptaner conposition conprising 100%
2' C>nethy| purlnes and pyr|n1d|nes ~except for the

o, g .



generate higher transcript yields of aptaners
conprising fully 2'-0Ove nucl eotides. [00126] For
WO /a3 ncor por ati on of 2'-0Me ATP (100%, UIET/US2006/025653
(100%, CTP (100% and GIP (100% (MNA") into
transcripts the following conditions are preferred:
HEPES buffer 200 mM DTT 40 M spermdine 2 niM
PEG 8000 10% (w/ v), Triton X-100 0.01% (wv), Md 2 8
mM Md 2 2.5 nmM 2'-Ove NTP (each) 1.5 mM 2'-CH GW
imM pH 7.5, Y639L/H784A K378R T7 RNA Pol yner ase

body%QlQ&My ih B RN Gnd ¥XeRRNSRNa1Z35Rs Sudh¥stehtiBhuclaBel ad
| eader sequence that increases the tran§cr|dot| on yield
’l

exonylehses bdferedbe desangd efiapisie maptfﬁsasnTlaﬁo‘HaLEXo B¢ ‘Pchth(‘}ﬁl gncompasses
the 1%8 éﬁd {c%g)q higt h-gfﬁnﬁg%ﬁglmt% gfﬂelgé%gldé g‘orﬁﬂ 1ﬁ‘1 %gd{ﬁ%@alg%crleotldes

conf@ﬁﬂ@ﬁﬁ}ﬁﬁvé@c@riﬁtéﬁsﬂb@o@fherlig’ahdil,&ﬂclaIakdnmbvm ivivesstabiisty or
used herein, one unit of |norganic ro hosphat ase i s

1mpr@|@ﬂ|dﬁhaera§h@u%teaﬁ%§ntEXampleqaﬂf ﬁ‘éChtTH% rqns |11906@4€a&h@micaé

substﬁﬂ é&g%ft ggﬁg%taagfgg? %gﬁ% h&e%@%ﬂ/& O§%%%(“pﬂelzm§ed nucleic

acid hgmldﬁredsrﬁalhh@tmbcﬂilﬁldd hl)olaotnﬂes areadtstrdreget. galie UlS datenf Ned5,660,985,

which G CHEFS FIFEPBSISRO G a1 90 A6 O AP GHSP ChemcalTy modifid at the
—po%ﬁf%ﬁ%‘%h%éeg bigRitdh dehshidahid hed 8%51%5 lbf PEGMENGES Patent No.
tamers, é.g. MNA aptaners, that bind to a desired
5,756, 4%gehich demrleS eligarhicsatifiestdontaBELEX @i 2pmevskied pyranidines, and

= o TN T T .

or mbeatkesddsenhBfied With’ - amind Q 2, COREhdrd ¢2-F), BEYbNY-O-methyl
t he desired binding and/or. tfunctional characteristics.

(2°-QiMe) sybstHBent®df acconplishing this is by using fol ding
prograns and sequence analysis (e.g., aligning clone

[0074]e qudmifications bf ihequtletmact lsgdnée coamplatddop khip mventlon include,

but aacelé(ﬁ 31}}1 Eeg t{){,ﬁhﬁ.ﬁ \glzigld /glg({,}/étf c%elgllcgl ﬁ}()?%?:%%a? i ?ate additional

cha.r@?@lﬁhi%ﬁlﬁtsj lﬁiﬁﬂolﬂioﬁibl@?hﬁﬁbé@f Hﬁhduig@el@&t&@tetﬂcﬁﬁtetd&ﬁo@ and
3" boundaries of an aptaner segéence to |nforn1the

ﬂum@@éﬁagw the np¢laicrciddisagd ﬁ@%qs @& tosthe pupleis acekiligasd
f

S e e S
also inbRdaone ot mbfeedlbsifﬁqteantamlfclaot[dmm}tgek i‘aﬂ!yredﬁsugarsl,eﬂtleteddnases or

Varj ants of a r Se nce contain i es .of
comtynatiogs thepepfty %uFlh{%@aﬁE t1€1%9| 8? PEHOURR 19F L}J@%ﬁgt% reetifign sugar
modifi Qtﬁﬂn@ ad | gbfsﬁbfﬁ‘ slid8d e daashed ]jd%ftlo‘?ﬂ 15"19[1'11@ ShRANGKaAbns,

uncti on characteristics as Conpare to the

modifioatianisai eioydiaphessubsiuemee 4 ﬂmnndmac hulistigiyione é-bromo or 5-

T KR RTE RN O K

meth$1alBhE aAE Lh R a PhHsa PRI ingRAHBMaE s GRh AS tlﬁﬂsMﬂ@esﬁE@@ﬂﬂfne and
i.e., an aptamer that binds to a desired target

isoguadesind. f Mediftortiensgian ke isguded tan Sprlmﬂeié@tlom sichga crpiog.
Modg‘g@ é%!g:clalg g§§§1h‘g&<d£ a(ﬁ )mod? ica ﬁé 51% 1%; rgna mérrl% ad ition of a 3’-

rese IOﬂS

3°-dPsdpe lméagetensﬁuc@easaﬁﬂﬁme@(see wl Uth@btehas @7&1@685 5 668,264;
desi gned based on the single sequence of interest. The

6,207, &lﬁman@fs 238 48R coask T whick 1F jncorrorated puelersneHor ¢in diite patirety).
wild type nucleotide, i.e., the single sequence of
[0075]nt edieshe ethbodjewat, ahgmwhmedwe@“e wiavidedgutwhadh tha PEO)@ group is

repieffoy PO s SR RERORG Crbldi TR P00

i mprovenents in affinity. Thg conposite sequence
information fromclones identified using doped

resel ections can then be used to identify the m ni nmal
bi nding notif and aid in Medicinal Chem stry efforts.
[ 001 29J Aptaner sequences identified using the
SELEX(tn) process such as NNA apt amer s (|nclud|ng t he

S o o g,



si mul taneously. In one design strategy, all of the

single substituent variants are ranked, the top 4 are
web@3meoseand al | possi bl e double (6), triple (4PCEHOB2006/025653

quadrupl e (1) conbinations of these 4 single

substituent variants are synthesized and assayed. In a

second design strategy, the best single substituent

variant is considered to be the new parent and al

possi bl e doubl e substituent variants that include this

hi ghest -ranked single substituent variant are

CO of E!PL hepiagdtANd: 3saied N@I—UPIB-@H{ ptvﬁ@t@ﬁ c#PYR BERUKE,
and these strategi es may ]Elle repeat edly such

indepehdantly & ongibplaiut fors,w&stltuﬁ@dﬂ vl sLl@lf%é GERUPY CRhbe aliaskgd to

adj acﬁ nlugﬁng(%sl tgré)lil ]g]a.ﬁ Z(B't g%trc;r];\/é dfnlﬂg Nekgﬁ) 519%%5 m the

oligobig@€btidaratd féqmaédmt&adaltmat hod to expl ore the | ocal
rather than the gl obal, introduction of substituents.
[00763€C aRs Rt SIBEEmMBAE, t%%ﬁgmfc%uweg &Unﬁ%isaeblﬁ@ﬁﬁ&ﬁsdgaasroups for
are generated by transcri ption, % stituents that
examgtee onmlrmdmédhqjlwdrwgyltgn@lpsaﬁxlq@ﬁ wethdalpger, diphatic groups, or

funct Oﬁlﬁp%egiu&%g o Ba%m}%s[ hIllFlOOa %n}%nﬁw%nt tfl%b R{)és%tu%le gf tﬁg ﬂ.lrgl?ose

res1dw@|sﬁ6§titlﬂe($ by B@}ﬂof ﬁﬁ@—lﬁaﬂyp - Mk?le O-fityl oSlatked] Sadllydvariylo group.
(or every Gh U etc. 5ﬁ%§|0ball SUbStItUtegéq
MethAéft arvediogihpE -m@é&iqdesus%@ #ifdoggedn SPTogbAr/adNucl. Acid
Cc
Res. {0 E0SE (1901 fiColtep- 4 A Mok WERPR LY 182984 P45 9P} P hd Hobbs,
al., Bdm&ermws&nekﬂ H\B8tHi4S (p9718) e Exher[ni@ili B34tiofk erekinods tofone of ordinary
.. Substit t t hat can be util
skill Rl ertrc el procbgte SELENT gropfmiehltyopher post
SELER™ [prddesd ﬂo@i%@@t’i&fsﬁnfoﬁﬁ’[@aﬁ@n 8 PhietoRf1FSgentifiRE NBSlodified ligands) or
reagents and introduce themipto an 0ligomer synthesis
may behedeby Tiverporaivagstoithe SELEH nprpcesst | imited
tonucl eoti des al one. Aptamer Medicinal Chemistry
[007FchePes SBIEN nptasdss modisitittans ot thosbatade hy imgumeatiineniocthe

S O OEOD Lty OB Lt L RRPIEL 04 et

11npr<5‘\ee'dts'fa%|1ht9h@§ 98 vidNsthbifity. CFb%t—SEEE?('T 1 ﬁt@@ésls idodifications ((e.g.,
nucl ease-resi stance, confornati onal I gl di ty,

trunce@or, dp}vapn,@nmtlhﬂm@wmﬂdﬂitwal rcbroside nmdn%naﬁgns of previously

1den’£§h eﬁgfg%tg s:]lgagc’)fgrfgﬁ% cleg%ﬁ%sa %1801@8?? Cy aﬁ)reﬁiﬁm %1009186@0&1%0%1011) to

nuclei¢!gad 1igdlsfche ?dsuﬂfﬂ@lr@;blop&i)ﬁﬂhﬁ@l esgt, ek vivo stability without adversely
i nkaq@mm)m fications. [00134] Wen considering the

affecting the topding paparity) @mf@ 1’1‘1ﬁ]§t0 a# lganéepptl@@ lyeaniaResiie vhich
modi e& ﬁhﬂgétﬂ%g ﬁ%ﬁe}é *% EEEE h@%@{s’s nixc}dlf@aﬂoﬁ €an be
esira ointro utlonst

furthenaodifiefby @oafSHILEX f" q»kd»c@m mgd1d:‘1ahm3@o(lz.lee apoftiJELEX " modification
Sub titueq%s al ready present in the body, e.g.,

process aHeMLE®)- - ri bo, 2'-O nethyl purines or pyrinidi nes
or 5-nethyl gytosine. (2) Substituents already part

[007&Jn appe X heetiod enpempasses, conpnaiap seleded PB%FtDéwlepﬁ‘li@leﬂl
other2 dse egpeg%%cgﬁ{ o'le%?ﬁ;s %r}::@? no %b \é)hglﬂggﬁ%t %Hgﬁonlaygﬁlﬁl £ sHbed in U.S.

Patelﬁﬂ&ﬁldlhqsphﬂtmal$ -Raltdik 8. GJGBQ(BG’IZICH“BQSEEEX 1(né1)hod'|ﬁﬁ“ther
aptamers of the present inventiaqgn include aptaners
encogppEFHPRIBDIRIE SEIgHcd prelsisracibligaarh with dpepiudie of ne immunogenic

[

high A S A S oy aloa T (g b RS et e
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aptanmer and target (e.g., a-rotein) in which trace

32P-1 abel ed aptaner is incubated with a dilution

series of the target in a buffered nediumthen

anal yzed by nitrocellulose filtration using a vacuum

filtration manifold. Referred to herein as the dot

bIot blndlng ~assay, thls nethod uses a three Iayer
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function of the target. . The functional activity of
aptaners of the present invention can be assessed
w@giongoiews vitro and in vivo nodel s desi gned t oPCEES290€025653
a known function of the aptamer target. [00137] The
aptaners of the present invention may be routinely
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nunber of techni ques enpl oyed by those skilled in the
art. Diagnostic utilization may include both in vivo
or in vitro diagnostic applications. Diagnostic agents
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stimul ates an i mmune response but which does not

conprise a CpG notif. [00140] In group two, the
wareanegises are directed to identifying or genPCHUBI906/025653

aptanmers conprising a CpG notif and/or other sequences

that are bound by the receptors for the CpG notifs

(e.g., TLRO or the other toll-like receptors) and upon

bi ndi ng stinulate an i nmune response. The first

strategy of this group conprises perform ng SELEX(tm

to obtain an aptaner to a target known to bind to CpG
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i mrunostinulatory notifs can be incorporated into an
aptamer. The choice of aptangrs is dependent on the

di sease or disorder to be treated. Preferred

i mmunostinmul atory notifs are as follows (shown 5 to
3" left to right) wherein "r" designates a purine, "y"
desi gnates a pyrimdine, and "X" desi gnates any
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suppression of the Th2 response) or of certain
nmol ecul es. MODULATI ON OF PHARMACOKI NETI CS AND
WBRO@DLGHR BUTI ON QF APTAMER THERAPEUTI CS [ 0014B¢T/U$2006025653
i mportant that the pharnmacokinetic properties for all
ol i gonucl eoti de- based t herapeutics, including
aptaners, be tailored to match the desired
pharmaceutical application. Wile aptaners directed
agai nst extracellular targets do not suffer from
difficulties associated wth intracellular delivery
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pharmacokinetics is used in the inprovenent of
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in the devel opment of new therapeutic applications.
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aptaner therapeutic preferentially accunulates in

inflamed tissue. [00147] To determnine the

phar macoki netic and bi odi stribution profiles of

apt amer ther apeutl cs (e 9., aptamer conJ ugates or




MNA aptanmers, in vivo by conjugating an aptaner, e.g.

an MNA aptaner, to a nodul ating noiety such as a snal
woredoeoeded peptide, or pol ymer term nal group, POF/UR006/025653

i ncorporating nodified nucleotides into an aptaner. As

descri bed herein, conjugation of a nodifying noiety

and/ or altering nucleotide(s) chem cal conposition

alters fundanental aspects of aptaner residence tine

in circulation and distribution to tissues. [00149] In

addition to clearance by nucl eases, oligonucleotide
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applications, hi its nost common form a polyal kyl ene
glycol, such as PEG is a linear polyner term nated at
weawhoewsds wi t h hydroxyl groups: HO CH CH2O ( CHACHRS)004/T25653

CH2CH2- OH. Thi s pol yner, al pha-,
onega- di hydr oxyl pol yet hyl ene gl ycol, can al so be
represented as HO- PEG OH, where it is understood that
the -PEG synbol represents the follow ng structura
unit: -CH CH2O (CH2CH20O) i CH2CH2- where n typically
ranges from about 4 to about 10,000. [00154] As shown,

yet ahgtﬂelpéi@)dﬂi’ﬂn@ﬁlih@lﬂu%ﬁ 7 MREFbWMéras%ﬂﬁs ifte t§RIRIei rB®8ue at position

referred to as "PEG di ol he term nal portions of
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anOﬂFF‘é ﬁ@bﬁd@z:,e%.th%@pﬁxf&@@@lmse fep psedpdhgpmsthodhaf the dpyentipn is a

D 5008 O g Y R AR5 bR it kv,

the Mish@nosidtd aspobmoa B3 thinged dma dfucineend elheamsmhhgremdue at position

784 s ﬁ%%tn@am SR (Lo B Fn s wﬂﬂﬁpwstraasnger embodiment
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bi -functional activated PEGs | ead to extensive
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0 generate nono-activated PEGs, one hydroxyl moiety

Y63 @@AiSE 0ofy. the PEG diol nolecule typically is
su stltute mnth gon reacti ve net hoxy end noiety,
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EDSIHYBVRCIEMLIES TS VS LM RRINAGOA @IS X I FTAPEYBERI ATRAB ABAGBPMFQPCVVPP
KPWPGOIGE GYW ANGRISB]ALPRES S EK AL NIRY EOMBMP EMYKAINIAQNT AAKINKKVLAVANVITK
WKHE&Y ED P RirEd FMIKPE B DM P B TAWMIKRARPAY HRIGRIKARKSRRIS LB Ma@ANKFANH
KAIWGH é‘MD&V%@RY/WSNFNP&QNWT'{%TM\K PIGKECK XM KBTGANCAGVDKVPFPE
SRLEN

2 iRl
ALA %%%% %56%% . A% %DI\F GYMAKLI
WES AU BnE QEYKKPIQTRLN
LMFIS EENEN %#ALIHDSFGTI

|
PAD N&Kﬁ@ﬁ‘ETM@%ﬁ’ES E’ADWB@#R@QL}QE&E&BK @V&R&NLNLRDILESDFAFA
wat er - sol ubl e. Greenwal d, et ah,

60: 331- 336 (1995). PAG conj ugates ére often used not
only to enhance solubility and stability but also to

Y63/bl78My KIS RHISEEUIE NCE2): at i on hal f-1ife of ol ecul es.
00157 PoI al kyl at ed comgounds of the invention are

:fu—gr'k%r

MNT} ﬁAQHXﬁERB@Q %LEé‘érEﬁﬁ%EM@EHBﬁB'&'@FE%@ AGEVADNA
AAKRL] TTVQAVAS
AlG %[ WSSWHK
EDSI %L ) elV IA QPCVVPP
KPW E% 3 MRYED @R VLAVANVITK
WKHERUTESBA LPMR@EDWEA@E*AWR@AKA \’)’?ﬁRD QANKFANH
KAIWFRYRINVERYRERY p@enﬁax\ﬁ’ﬁ@m/;mtpnaweb@w@kn RNTAGVDKVPFPE

RIKFEEENk@uMMKS@EWWW@DWFO%QAF@EB/AG\/@M@SY&@@EPLAFDGSCSGIQH
FSANWHRDAEIGRAMILLPEE TV AT AG NAKKIYNE NLCIASANETTDNEVE V TDENTGEISEKVKLGTK
ALAGEMIDAN GRETRSY TKREV [T L AU FAF& QRIFGED NAPLES} GH G MRIIGANSSAG YMAKL

to biol ogically-expressed prgfein therapeutics,

nucl eic acid therapeutics are typically chemcally

synt hesi zed from acti vated nononer nucl eoti des.

PEG nucl ei ¢ acid conjugates nay be prepared by

i ncorporating the PEG using the sane iterative nononer

synthe3|s For exanple PEGB actlvated by conver3|on

N . ey



macr ophage- nedi at ed netabolismrather than elimnation
via the kidneys). [00160] Production of high nol ecul ar
wWoRi0ges6EGs (>10 IcDa) can be difficult, inefPCTUSW6/025653

and expensive. As a route towards the synthesis of

hi gh nol ecul ar wei ght PEG nucl eic acid conj ugates,

previ ous work has been focused towards the generation

of hi gher nol ecul ar wei ght activated PEGs. One net hod

for generating such nolecules involves the formation

of a branched activated PEG in which two or nore PEGs
WESW®S\ENatir e Amti W LESAAKIEAEY K DERITOE L RKRZANEWMTE DEE P WaIES B KPIQTRLN
LMFLGQFRLQPTINT NKEBS BIDARIK QES CIARNTY ASRDJ S KMV gIWVaHERB G ESEARIHDSFGTI
PADALLE KAV REB R S HDYEADFYRQF AR QIHESRLANMRALP AKGNLNLRDILESDFAFA

non-reactive hydroxyl (-OH) noieties, can be

activated, or converted to functional noieties, for

t one or nore of the PEGs to other
Y639@b¢§§ﬁgﬂ§§f ?@eactlve sites on the conpound.  Branched :
MNTIRE ‘b% i R N“i’\_}buP@é‘ﬁ ARG AR Es%‘é‘ﬂs&ﬁﬁﬁ?ﬂ?meﬁ& | dEvaDN
AAKFE Y %b%' IS R
AIGRNE‘HEA%& Ry &K FQ WEE@L MR EREU GSEAWSSWHK
EDSIﬁVGvR@fEﬂ/M@rdwéﬂ_ﬁR@NlAe&/S/GdﬁéEmEL&@EW@AMRREE@AG|sl>MFQPCVVPP
KPW BOITE CCYTESN G RRItL ARV RTHSKHKALMR Y ED & MPEMYXKA INPECN Tl R IKK® LAVANVITK
WKHaPZEDIERi BREFR B MKPED IDNNEE AMTAWERAARAY VRKD KARAIRRISIE EFVMLEQANKFANH
KAIWEPEN VB VWPEER Vit VSO IINE CaNg MilddG L alt A KR G BG PRGL KibiGANGIASS/DKVPFPE
RIKFIEENHENINAGASPRLEN RY WA EQRANCE L AOC RBESS VAHHE GYRICSA B DGSCSGIQH
FSA G} h&h@;@v@/ﬂﬁmcaefwlv:yEﬁ%ﬁe\w‘p@@ww&arfwrélSEKVKLGTK

MirEIEY
ALA _Il-tAY TRSV. Fg%l\:l’NQAAGYMAKLI
WES A=y %%WE%M QEYKKPIQTRLN
LMFE%#‘%W%ﬂ I % YGIESFALIHDSFGTI
PADARN FKa ﬁET ] ¥ DFYD&) £p&

YRLNLRDILESDFAFA
nononet hoxy PE sine core
subsequently activated for reaction has been descri bed
(Harris et al, Nature, vol.2: 214-221, 2003). [00161]
Y639MHE3p3R $8B® IDAV@ridipn provi des anot her cost effective
route to the synthesis of high nol ecul ar wei ght
MNTIREBNIUFRSDELAATTINT LARH ¥EBRIARBQL A4 BHEREENGEAR| RIGUF EISQLKAGEVADNA

AAKFiuthﬂLgaw IWPWF R&tTé\aQﬁH@IEIKFEA%YIEI%TT%@LTSADNTTVQAVAS
AlG SKGLLGGEAWSSWHK
EDSI@%‘E‘% %Il% g& g@ W | APE I ALAGISPMFQPCVVPP
KPW K LAVANVITK
WKH RE ﬂ%g I\T’r\\l%%g mQANKFANH

HAIET \}( AN’EﬂA@/DKVPFPE
RIKF@Nﬁmm&cm F!Lelqw\/ dﬂ‘s#@ﬁ@)ﬁ\xﬂéfﬁé\( Fﬁi@_@w\mﬁ_ | AHTGSCSGIQH

FSAMRDHVGHRAMR L PSENADIY SIVAKREGEILDADANGIINERA TWTDBNNGRISEKVKLGTK
ALAGHIWIGA GG \ATRSUTR RS SR T BSKE FEFRQAVBD TICHFRID S GHEUMF TQPNQAAG YMAKLI
WESHSVBNGAVEAMNIVLKSAAK DL AMEVIDIKET G E WRKREIAY HYV VA PDSIFEVW QEYKKPIQTRLN
LMFLESHTHROSPTINTINKDS EI DAHIKQE SRl T - S G HL REEBY W AK]Y BIESFALIHDSFGTI
PADANLEKAYRPEEY DTYRFAMLADEE P A AP R QP K MP AP AR B NERIYRESDFAFA

or equal to 1. [00162] Hi gh nol ecul ar wei ght

conpositions of the invention include those having a
P266MPY 63911/H7348i(HQ IDIN@tIobpast 10 kDa. Conposi tions

typically have a nol ecul ar wei ght between 10 and 80
MNTIKKNDFSBil AN DADRY @ERLAREWRILGRESYRIBEARFROMBERQLKATGEVADNA
AAKHALITVIR 0P R B BIE E VARG KRIPTARQF L GBIKPEAY ABDIK TE DACIOTSABBITTVQAVAS
AIGRAHEDEE AR GHil Rie). EAKBIE KBIBY ERQISY KRN G H\A KA Fivisi VMIBADIME. SEGLL GGEAWSSWHK
EDSIHYG¥BGIEMLIEST &WB@WVHG@S@JLEFL@PEM%W ARAGISLMFQPCVVPP
KPW Eﬁ@&YWWﬁR RLAGME T B AHRED é(MF’cEVgM W BINKKYBAVANVITK

WKH MKRE Pk K MLEQANKFANH
@Eg@ ety Cfii R
RIKF % D

FSA 1‘ hi¥EIVA Eft} A% \)TO%E EREKVKLGTK
ALAGER RSQMT@AL@?@FG@Q@%V%DT: g) CSAAGYMAKLI
Wespé@w %ﬁ/ﬂ@é‘,ﬁﬁKm@rEaMoKk%étLRRﬂ@Av WﬁDGFﬁ KKPIQTRLN

hi gh nol ecul ar wei ght apt aneyy conpositions of the
invention. A stabilizing noiety can be a polyal kyl ene
gl ycol, such a polyethylene glycol, which can be

| i near or branched, a honopol ynmer or a heteropol yner.
O her stabilizing noieties include polynmers such as
peptlde nuclelc aci ds (PNA) O |gonucleot|des can also

o I e . g,



preferred enbodi nent, this reactive site is an am no
group introduced at the 5 -term nus by addition of a
woreai7oowrs phosphoram dite as the | ast step in BOI/US2006/025653

phase synthesis of the oligonucleotide. Follow ng

deprotection and purification of the nodified

ol i gonucl eotide, it is reconstituted at high

concentration in a solution that m nim zes spontaneous

hydrolysis of the activated PEG In a preferred

enbodi nent, the concentration of oligonucleotide is
LMFLEOVRAGH TINTBIKDSE (MFs-HKG RSP NRASIIDB B HL QAT 81/ WAHRAYGIBEFALIHDSFGTI
PADANAHERBY RET WD TYES4I8/LADF B AF NeSILHE DL IKMP AL BAKGYANIERDISESDFAFA

initiated by slow, step-w se addition of highly

urified bi-functional PEG In a preferred enbodi nent,

P2661 REOIEGTAB4N K37FR(SRQATRNQE0Bot h ends (bi -acti vat ed)

by derivatization with succinimdyl propionate.

MNTINUW\@HSE MﬁNTéﬁDHVﬁéR%%EéﬁﬁYﬁMGEABBT'EM BIR@LHABSEVADNA
oM J,AggflsQréIKP YlalKT LTSADNTTVQAVAS

KK LSK WSSWHK
bgég GAL%I@?_% QPCVVPP
TAWK KKVLAVANVITK

QAR P& /QFQE@I MLIEQANKFANH

BvR AMEN dL’ﬂ @/Q(él@l@f% G?YWLK@IGAWGVDKVPFPE
RlKFllEENGIEhm/(@KKmEWWWEm BAFCHION GLRICSLPBAF DS CSGIQH
FSAWWEV@@MLP@@WVGWA«RVMarLyJAmg\lNcermIHWTv[rﬁQﬂlﬁ@ElSEKVKLGTK
ALAGTIVEL A G\TRBMTHREYMZLAGSKEFGFRAMVO ENTIQPRIEGHGAMF TQPNQAAGYMAKLI
WESYISI\BAAVEAMMNYAINSAOKL | At KOKED B E ILRERCAY HAMTEREIF PHYAIEYKKPIQTRLN
LMFLRGHREQE & BN TAE SEHA SRS GIARN HASQOGFH-RKA VY YWAG EKYREESFALIHDSFGTI
PADASNLEKAYRE EMWD BY 53 B \AAPE R @5A R RPLEAIPALESKSNENERPILESDFAFA

See, e.g., U S Patents 5,674,685; 5, 668, 264,
6, 207, 816; and 6 229,002, each of which is
[0096]nc or foeeitceaie pgols of &-ndidicHde.gi & -OMe) RN Adranseinys under

L R T e R s N R G S

Y639®H_7m,p‘fe3m?/ﬁaszbyﬂ<r3§am Yewmm_ammésmmmAﬂemR Y639L,
vosfiie SR Ey i s B orBabe B e P By 37 rova

polythSralls-chR 6 ke Ag[re ﬁél&l‘ﬁ@lta%jls tﬁ@‘}'@@lﬂ/ﬁ-ﬁ%@ﬁ th¥f8nt T7 RNA

reactive sites: roup and -am no group
polymerase doodter praferr mg)lmmﬁ@mudh@b’ﬁB%Ie’Hm#Aa@W SR mutant T7 RNA

oty §RES Mo ROOSPAL S AL & 8B BSSkSi ol O BB 17844 or
P2668) ¥ 6391 L7 Y £A ERBTER ARIENS T7 m&be@l&Mee @tﬁ&”l‘ "PRNA polymerases,
i ntroduced at internal positions, u

partietarhplhese tAEeGube hishdplershop friblan Hes ngsttth‘z‘él@ﬂpﬁysﬁl%q tpnused in
the meEtl%o%ls' % S pre%ﬁt Int\]ignt%n Rﬁﬁéﬁ us%H 119@1 ténll gf%ergoIaegtea ?ﬁngr%‘%on using

the c@uﬁh@ist‘dmﬁd)séd (hafanﬂJ aMeYSEL&HaMA,CMB \Y@B eL/HT34NGKBTER,E
activated. Foll ow ng

P266§,§,¥]@Zﬁ)&ﬁg 8%{2 qr Bg@QIf/Y égﬂ,/gw 84{\25%7,%]& mytay T7 RNA polymerase can be
used glé éﬂ%ﬁl&ébﬁ)@%ﬁ# & flafl 26 Qﬁﬁb R sk %Z IOPR-GES, Wil ﬁ%%er transcript

itions that pronote ective react
yieldwiltah athieved byosing thedf 639€, ¥ 63¢H/KB88R Yé@NHVBM

o3 SRS R G i B S anrytd Rorses. The

Yésﬁlﬁﬁ%mmy%ﬁbm{mmm’?@ 61*2@6%%3@%@;1 9&51% 639?L/H784A/

carried out at pH To drive synthesis of
K378R mwtdps Ti7 (RN A qbo%@xam odich wned twithchug doesisot E’&ﬁmesT-OH GTP to

i BB ISHR S 2B D RPHEL 5L S LR

by gel electrophoresis or liquid chronatography to
separate fully, partially, ajd un-conjugated species.
[00168] The |inking domains can al so have one or nore
pol yal kyl ene gl ycol noieties attached thereto. Such
PAGs can be of varying |lengths and nay be used in
appropriate conbinations to achieve the desired

nmol ecul ar MEIght of the conp03|t|on [00169] The

Y Y e Y o -



purposes of illustration and not [imtation of the
clains that follow [00171] [00172] All publications
w@na7peteent docunents cited herein are incor poP@Er/E82006/025653
herein by reference as if each such publication or
docunment was specifically and individually indicated
to be incorporated herein by reference. G tation of
publ i cati ons and patent documents is not intended as
an admi ssion that any is pertinent prior art, nor does
it constitute any admi ssion as to the contents or date
[oo9gf t e a pRTBredldEbddivient RN 4BV I/HBS /06t DRENGIVEFGTINER3I 7SR
way of written description, those of skill in the
mutaafr T7 RiNA polzastpser el the aventien araveedt Woh as ANAdTanserintiosgwixture to
ar, e
promg{eleshé gl p tﬁll@?}! é/[ t%l%%l}%@?%lﬁf i goﬁag %ng&%}ﬁ;n?%%gbﬂ 784A or the

Y6391/HUS4 A/&LI7T8R 1ﬁﬁld111ﬁm RNATpdlﬁtnleﬂfSeﬂilajl heusddaiins ai FRhY, dRmY,
foll ow EXAMPLES EXAVMPLE 1: | DENTI FI CATI ON OF

rGml; fGrpipHRmMEE GAmNSEE Yo REY 1o NTirass e EDE Qo TR T HOD

[00173] A degenerate DNA [ibrary with the foll ow n
[009%esi gy ysshbewain, p trapgeriptiop sugturei¢anéaining ply 70 &, and U
tnphel\ggélteé deﬁ%nr%ﬁ § 8 ZOW 1111?{1 d%ﬁﬂd n %Iglgllzsus}é%cte%%ﬂéi‘gﬁ&% are referred

to as m%mm&mm NW%MEESMG%W%XM
contarl}l)lg 2[@34@@] amr*rw gnd ? b@IéIr@l SRS eﬁﬁﬁerrfzqi Eas A1 B emeture and

aptaru %HE&J*@@%@%@%&@E%WF@%%&Q&%% ?%S@ﬁﬁtl&ﬂ%lxuue

contaiminp Ideem Aandétlarld Br@Me Wasd Che referahieasiad@d®musT mgxthoé and

T B ff HEPES 200 DTT
sptargyS ST e AR PG S0 G001 aReTSs A Babrap PRt
contéﬁ'ﬁﬁg D’ UMe IAPU Ql‘M g%almeH' @'ﬂsslefegred%s ATR}IQ-I[IP mHﬁP Te and

eac
aptamwp sql@%Wlquﬁ@@ aEooeferredito @VF?Gnnhi a@‘ampz@ A t1ansc11pt10n mlxture

ater QS BIRRRIR R AL ARl e e b FOa ey Hetemred

to asbf S‘Mhélﬁdiﬁngmlmuté’eamﬁ@tilha@ spleeell &t @ afd 1Bpredpandtalternating
sodi um chl ori de, EDTA), ge purlfled 10% PAGE

mixt@Re pRlaesn dt H%@%CHEEI@HHW‘J% QOREIRHBE 2 el wz G o F Gis
D S e i e R O i

aptarhdre. 3l tr eniscnqﬁrmmmﬂn‘é oontﬁ’ﬁﬁlg HrdMei AU echddl raad tdeyxyt Gtioreferred to

A Sp ntedI| i on re i with the {follow n .
as o SyRU i Bt T tamers 5] Bﬂﬁ%@gﬂf%?e%aleaﬁfeasﬁmse&%@ aptamers.

A traﬁﬂﬁfff)‘flibﬁ %11§‘tu-1re7 cd?ﬁéiﬁﬁ%%i"eo &y\’ﬁeﬁﬁd P-ehandsg U513 referred to as a
phosphoryl ati on) : CAEWCEWATTA 3 (S D NO 8)
“dArsBT tmxtufemmdl apgﬁem@ra sﬁlecﬁecil"mfﬁﬁ(c@mﬁ @AETAT Km&h]@ ‘SEQamers. A

tramsEiprithy tind i 25 OB G B OB B MR s topreq g 25 2 “rAmB”

mixty@end @ﬂﬁﬂw’f@ele@m@h&}éﬁ MG AR Blas HHAMBYHRINGRS. -A transcription
Subsequent to the ligation step, the reaction was

mixtgecesiainng? +QHeagenegiee falphmhmeﬂﬁdtgn@ncmnermphosahwé agy deoxy

cytldﬂlesc fl(g)sHﬁatg ?1}@[[13} {ﬁflett u]i‘f:h sé]?@ﬂ? }is %&%&?&e ?sunif p%(f% ng{tme and

aptaﬁ‘[érls SeléaB@flﬁrdfﬁ)nﬁ) resefted td i FrRAYY apidmelD L fréhscfiptigl mixture
three rounds of TR SELEX(tm selection, the library

contajpigg all gmédl ggqlp@tui@s TOoed te pHn| % mpxtm,g@pd aptamels selected
u r iedhSh re )

there R AR GO ' B PREY SRR o Bl ifon mixture
occurrence in the degenerate region mere analyzed.
I ndi vi dual cl ones were assessed by PAGE-gel analysis
for their ability to tenplatg® the transcription of
| arge concentrations of transcript, and the sequences
of those that produced the highest yields of
transcript were then utilized in the design of
libraries that were in turn assayed by gel analysis
for the|r ablllty to tenplate the transcrlptlon of

Y N o o ~ s



~ 200 nMtenplate, | X Transcription Buffer (HEPES 200
mvi DIT 40 mM spermdine 2 nM Triton X-100 0.01%,
WQ200008s64TP CTP, UTP, GIP at 1nM each, 2'-OH GICI/BS2006M25653

Mmd2, 6.5 mM Md2 2 MM 10% w v PEG 8000, 1mM GWP,

I norgani ¢ pyrophosphatase 0.5 units per 100 nL

reacti on, and Y639F/ H784A/ K378R nmutant T7 RNA

pol ymerase 200 nM at 37C overni ght. An exanple of one
clone from Round 3, clone AMX411. D6 gave significantly
nore MNA transcript, as visualized by PAGE-gel, when

conteﬁﬂHE %Il QdotPred QRIS fsrofrBe ungs H«dN TN ﬁ@%ﬂ%ﬁﬁ:@%e@&ted
he cl onesm%enerat ed from Round 3 are |listed bel ow

there(”lam arg sefeand tosas| Bt @4 “aRAY T gr DARA gptamrersdi r ecti on) : SEQ
| D NO 10 >AMX(41 1) Al ARC 1140 Rd 3 41 1-Al SEQ ID NO
[0093] 1 3SAMMdifdd olRpnaietided MaRdeyathesiBdd SERellyDf NOdifZed nucleotides,

o Wi S BT S S o DS oy A mdifisb apghell may

contdlr?\%QQll%ElQ)dl@cd‘anl%1?1&%04136@%9136ﬁfé@lﬂéd‘l@ut%n%ﬂ&fferent
SEQ I D NO 14 >AMX(411) _E1 ARC 1140 Rd 3 411-E1

modlﬁAﬂWQA@Wﬂwimmm@whW@mm T

modxﬁ&g %ﬁﬁ(‘%‘i]%/_\ %.\})&mill At‘f% d1140 A Ve4&‘1ff%ren ngotl D

modi BT ACGENCH Ak Ao XSGl 6Xelt t@&éﬂﬁé&%@f@r ki Mhodified),

17 >AMX(411) H1 ARC 1140 Rd 3_411-H TAATACG
whilg grpwemmecnstradecerecapthenditantAesTaf modification (or are

unm&ﬁ%ir I@ﬁw @EBITWWQ E’%&E Qellhgat%ﬁ using any

combimmca@mzﬁﬁcﬁmmm@mm COOBAGRMSTAEs (2°-0H),

deoxilgg;r Q%CA é;r slﬁg%&é%gﬁéﬁﬁgigﬁ tlglallz'l)y modified

oli oﬁﬁvﬁg&%g %gﬁé %Q@Tﬁm—aneousl
8 a%ﬁC-ZCAGTAAC-ZCTAC-ZCT EQ E) NO 20 >AMX(411) Y
such AR@n]_o_‘ljzﬂ@caRQn 3t theintgucleotide linkage (eg phosphorothioate) and at the sugar

T CGEEO0GGGOGGT TAGAGT GTAAGT ACCGACGTAACCG
(eg ZMMWI&?AAGCTA GCT SEQ E) NO 2 1 >AMX(41

140 Rd 3 41 1-D2 SEQ E) NO 22 >AMX(41 1) E2
T1a11 10 s41 1-E2

TAATACGACT CACT ATACIIIISCIZCII—IAGAATGT TATATAGT TACGGTAACCGG
! ? asreADQEHE @r@qﬂeggbbg}mmtagyg f«;rAm(‘Elaqscnphon
4&?{5@' BLAX " ln&iR d.which
cond%t)onggtc‘:ﬁgg% &CT 168S od, w. ncA _I_r(%&% /?\ICS?A &%&L(AtAl& ’l&limmal Region
SELH@@O@Q@&@IBEAWOM Foy gﬁﬁnplﬁg@ndﬂ:aﬂs@s Roths yidddefFoB8E transcript

may RA R OACHEAC AT BT GEEACATACIST FAR AP AEE pRmerse

combfmﬁ%ﬁ%éﬁﬁ%%eéﬁcg RalNear?e 1?1@@@5614&36@1)11:0&‘36 3’ end
ARC 1140 Rd 3_41 1-

ofa ﬁm&mm@@ﬁm@ﬁ@@t@@@umw&mwmmume is

sricfRRr AR A R R AR e ke

comp%%ﬁ)foﬁ@aﬁﬁ)léﬁhﬁ%% ) pricheARE abhARtukd nﬁxﬂlle 3f feink 2HEQ
NO 29 >AMX(41 1) D3 ARC 1140 Rd 3_41 1- EQ E) NO

pylmzldm,eAWke@mqu) E3 ARC 1140 Rd 3 41 1-E3
TAATACGACT CACTATAGGGGT GGGACGCCGT CTGAGTATAACGTACCCGGTCG
[0098)GT CEBATEpAS PANBDateGmt SENDENsedOvRh thesxnmxidolime@sesARE
1140 Rd

trans R OR ORGP SR SIS AR PN POAGIARES A,

YG3W§W€@W @@@%&@9@9{78&@/3@7&1 are
>SAMX( 41 H3 ARC 1140 Rd 3 41 1-H3

ARCERANY A PRI NCESROAEIS AN CIEEATGTAGGACGTAACCGG
TTAAACGCCGGGTCGATGCAGI LAGCTAG

33




CTSEQ I D NO 33 >AMX(411) A4 ARC 1140 Rd 3 _411- A4

TAATACGACTCACTATAGGGGGGT TTGTCTGAAGT GAAGCAGAACGT AACCGGT
W 20TOBEBCGT CGATGCAGTAAGCTAGC SEQ | D NO 34 >AMMHLL008425653

ARC 1140 Rd 3 411-B4 TA/ CT SEQ ID NO 35 >AMX(41 1) C4
ARC 1140 Rd 3 41 1-C4
TAATACGACT CACT AT AGGGGAGGCT AGAGGACGOGACAGAACGTAACCGG
SEQ I D NO 36 >AMX(41 1) D4 ARC 1140 Rd 3_41 1-D4
TAATACGACT CACTATAGGGGGCGAT CGOGAAGGGAT TTCAACGTAACCGE
SEQ I D NO 37 >AMX(41 1) JBA ARC 1140 Rd 3 41 1-E4 SEQ

ARCEI2NO 38 >AMX(41 1) F4 ARC 1140 Rd 3_41 1-F4
TAATACGACTOACTATAGGGGTGGCTATGGCTAAOACGTAACCGGTT

cecAd, % 341 1.G4 TAAT/ AGCT SQ "NO 4 SATTCCAT
@)AWEEIA@)(&&EE%)E% Rd 3 41 1-H4 SEQ ID NO 4 1
SAMK(41 1) A5 ARC 1140 Rd 3 41 1-A5

[00961AAT dhemagnesefACPEGEER bapirsicasalbnresacarimger tant factor

i PR AR 1) e R g A e B gied o

two Iﬁﬁse:sAﬂz%(ﬁﬁléi phisd¥s idiRaTidnl dﬁnﬁ@ whichlanINTB is added to the 3’-end of GTP

(or algg %%@%Eg%ﬁ quhlgu qot%&g}uecﬂds :gtenl.do d by about 10-

12 mM]C—:CCCIBT;E e %E%TSE;QE g K (%MEA;%(EE Y 51;E i beyond

the agdd@on ofihe Raist3ibgut 10- FEn8E@tidps. NOvV4Y prepidily fodnd BBt slsmlj amounts

o 2 Tt S arihe S Theeretion psivtors shsoinie LSRN SR ANBLEE

Y639P7W%&Imiﬁﬁ MiErabd aRbsd ElceSNO 8- MM L was
H5 ARC 1140 Rd 3_41 SEQ E). NO 49 >AMX(41 1) A6

sufﬁon\%z(t tq gaablRdepolymerasggo satyatE)traR@rwommg@i O (38 (apcEgave a

310 ot o A A Wherion

enterS tidleldnrgon phase the reduced discrimination between 2’-OMe and 2°-OH GTP, and

the e;%A%T% CTCA ATA 14d1;—‘é1§;r(‘é&0§£&vsﬂ_t gquaa@atﬂl ql_pemcipally the 2°-

OMe ldd ACGACT C‘ACT ATAGGGGT GOGCGGT TACAAGGCAACATACGTAACCG
SEQ E) NO 54 >AMX(41 1) _F6 ARC 1140 Rd 3_41 1-F6 SEQ

10095 e Pkl e A TR bl Bepn b

Y 63 AAECEAAT 6XOATHCMA/ABCGER ABLH6 L SGB H)/HNS4 At PANKL A163DL/HIR 4 A/

ARC 1140 Rd 3 41 ,
K37 Whﬁéé&@?@%ﬁﬁ&e@%@é?@@é@ﬁﬁ@%@ﬁ@@@@m@@é@ﬁw 2’-
OMeARN COA AN A A Hidh 'é@ 1Ea¥En2ber BV 12 oné franscript

ARC 1140 R3 423- A7 TAATA
per ing®T AIW@WGT Gr TTGAGGGACCACGT TACCGGT TAAACCCGGEGT

CGATGCAGTAAGCTAGC T SEQ E) NO 58 >AMX(423) B7 ARC 1140
[0093:}3 4231031%1 Ttk ACERGREART AT A d@Acleotides into

transEJDUND BOUSTARRORSS) AlET MAEeE AR ARG ARG ook Gepsctiption

mlxtﬁ%%%ﬁgétl%ﬁ%oﬁg 690&%@1%@10'% of ma%mn&hlonde anAcRnarTlganese

chlorBkEQavObdn ﬁmncbm\mf(e@x?ﬁl)d_cﬁbf ARO -t y14R31 #2aBclpts,TAL offimum

concentration of the magnesium and manganese chloride being dependent on the

concentration in the transcription reaction mixture of NTPs which complex divalent metal
ions. To obtain the greatest yields of all 2’-O-methylated transcripts (i.e., all 2’-OMe A, C, U
and G nucleotides), concentrations of approximately 5 mM magnesium chloride and 1.5 mM

manganese chloride are preferred when each NTP is present at a concentration of 0.5 mM.
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SEQ I D NO 62 >AMX(423) F7 ARC 1140 R3_423- F7 TAATACC

CTAGCT SEQ I D NO 63 >AMX(423) G7 ARC 1140 R3_423- G7
W 2ATAGGACT CACTAT AGGGGGAGAGGAGGT CCGGCT AGACAACTHABCCBETT25653

AAACCCGGGTCGATGCAGTAAGCTAGCT SEQ | D NO 64 >AMX(423) _H7
ARC 1140 R3_423- H7
TAATACGACTCACTATAGGGGCGAGGACGEGTCGTACT GT TAAACCT GGGTCGA
TGCAGTAAGCTAGCT SEQ | D NO 65 >AMX(423) B8 ARC 1140
R3_423-B8 SEQ I D NO 66 >AMX(423) C8 ARC 1140 R3_423-C8
TAATACGACT CACTATAGGGGGAAGGAACACGCACATGCATAACGTAAC  SEQ

Whed BleNOnbdhirAMX64 231 18P ARQ HiM OcdRBertRidioBS o SERré-BmRIH8.5 mM
SAVMK(423) E8 ARC 1140 R3_423- E8

magresinmachimcTond At ndbomrearachorsaacmraer e hap aruch B P is

prescEhy 45 ESIoRAE ot A e LA STt i Hafesiom

chlorisMRAS2B MMt aARER 3 d loR3e di2PréfBrred. When the concentration of each NTP
TAATACGACT CACTATAGGGEEEGET GGCGACCGAT GGAGAGAATAACGT AATCGGT
is 2.0rnNhConeIErEensTEERRIPARREFAE T meyenesing J@Pﬂde and 3.0 mM

man@ﬁg@é( é@@?@i C@%%E]éhdf q% %Mmes from these concentrauo_rll_/sa\ of up to

CEATEEAGTAABGTAGOTGEE] kBndNEpR3 >AI\/I>(( 423) B9
"'ARC 1140 R3 423-B9
[009TAAT AGEAGT GAGSEATAGERABTEEIT GMAAGGAGATA M CAET ASET Gilidosines

AAACCCGGGTCGATGCAGTAAGCTAGCT SEQ E) . NO 74 >AMX(423) C9
substiipied g4 2 porion otherthan the 2°-OH sugar position 1s also important fortranscription

A oA AR

polyméted A2 e DBiatiRECn1AI46tidR3 ALBreBQlt, TAAT AteAGITIR] BE(edtldeNOany

s ASRNOAS R E GATAGSTATACETAg Q1 B RGP comtanbaton of

GMP@%%)HEB_@S MM ﬁﬁ@ iié%ilﬁc%% ﬂf@fe{r Clé‘_rﬁ%g‘g%@ gl[]zsg been found that

includg IRy Qf@;abMBEﬁF&QOQ;Lmdhmamspmore’aw@rls SEchul 119 mmnmze
79 _>AMX 1140 R3_423-B10 SEQ I D NO 80
11100@&%?22% ol et r 423-C10

oo A A T A AT T, -

!
ONIEF I HETABE SEII0 00 B Bl

CondsEiQS TRYNG wed SHBRES 23fferaQ) mkG DTH60 reMy sgrpidnstEoN FEG-8000

10% PR TS 480 h o B AR MIA0 STRASRITLO S 1M, 2-OMe NTP (each) 1.5

mM, LNGHAASKINGT dAMASECT GESE SATFGRANTIANNERT NGdht SERMNE) PNGnBdase
>AMX(423) _H10 ARC 1140 R3_423- H1Q0 NAATNNGA!

CTC
200nMEApNBEECETChTbART ARG Pndad I tRpPRES. In some embodiments,

the ITARAER e e oo I o R S o RN SRR 400 S

Optld'IiEB&Mi@([INBST EOHEECAGT ARDITALB T ﬁﬁ(ikdriptlblﬁ)c&ﬁmons comprises an all

423) Bl1l ARC 1140 R3 423-
purme lea 1 sequence that increases the transcnptlon yield relative to a template that does

not corripnse such a leader sequence when both templates are transcribed under identical
conditions. In another embodiment, the leader sequence is a mixture of purines and
pyrimidines that increases the transcription yield relative to a template that does not comprise
such a leader sequence when both are transcribed under identical conditions. As used herein,

one unit of inorganic pyrophosphatase is defined as the amount of enzyme that will liberate
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TAATACGACTCACTATAGGGCGAGGGACAGACACTTTGTAGACGTAACCAGT T
SEQ | D NO 88 >AMX(423) Cl1 1ARC 1140 R3 _423-Cl1 1 T SEQ
WA DoRBE >AMX(423) D1 1 ARC 1140 R3_423-D1 1 PQTUSHBEN25653

| D NO 90 >AMX(423) E1 1ARC 1140 R3_423-E1 1 TAAl GCT
SEQ ID NO 9 1 >AMX(423) _F1 1ARC 1140 R3_423-F1 1 SEQ
I D NO 92 >AMX(423) GL 1ARC 1140 R3 423-GlL 1
TAATACGACT CACTATAGGECGACGACCACTATACT CCGACAACGTAACCEGT
SEQ E) NO 93 >AMX(423) Hl1 1ARC 1140 R3_423-Hl 1
TAATACGACT CACTATAGGGGGAT GGAGGCGTAGT GTAGT CAACGT TACCGG

1.0 niRf b Fhol¥an 4RO phdie phd iiRCathli4 0. 2R dABP (A l%e $EQbPmay be
'NO 95 >AMX(423) _Bl12 ARC 1140 R3_423-Bl12 SEQ E) NO 96

carrioduk deppaybaut 2 taRE howso R3 423-C12 T SEQ E) NO 97
>AMX(423) _E12 ARC 1140 R3_423-E12 SEQ E) NO 98

[001634NVX (12 28h dage tl@mmsgﬁp)tima_mgm‘.tsp:g_@ then be used for input into the

sm AT AT IOIRATTIONA oot

bindth%a@eﬁ%Mﬂan EqubAAEAEACHENGIRDTIZed,
L GGATCCGAAACACAQGEATCCGTAACCGGT TA

elimipAGEOBEGTeEATEEhrCreASEE igetien procpsRARpEGNg a more highly

J. Tl DER SEQUENCES | DENTI FI ED BY THE
“m”#%ﬁggﬁggﬁﬁﬁ$§ ' [00179] The identified 5 - |eader

[001 (Zé g g %ﬁ%ﬁ%&%ﬁ&%&(ﬁyﬁ%?mlh{dé tﬁg 191125%?1%%5?41? gl&ef%l]gofratgrpgez > substituted

nucldotidBS€unl et ohrAifbdhinititr 6bri@shs lies thdnl 186 coredifiehs RS above. For
sel ection as described in Exanple 1 were utilized

(t . )
exampde, Fadtemns|te Hreagbors trapscaptiomemndgematiecledre | eader

sequence el enents into the 5 -fixed region, with the .
[001¢fdal Tbe HERFDHLIffg cancintretiemsan jange framstiol pM. yTTel mesent invention

cont ai.ni ng 2' - madified.cnucl eotides. 1n e .enbodi .
also Q%ena%lg%ea ﬂ]eslstg)? gg’s;-l Eﬁfg%rp%arggptgga g afRI{)agtEet\ifzen §j anrﬂem Including,
for eﬁﬁiﬁlbleprxiisiﬁﬁdraiylhaﬁ%/j-ﬂﬁﬁbmfeﬁﬁﬂe.cI ones (the 4 guanosines

conprising the 5' fixed region plus the first 10
[00164{C! EGPLITsER cHcchhfi HEARRAIRL Rk 89b 200 nd. MR8 nRthods of the present
~ |l eader sequence i mediately followed by an additiona
invergiog afljoxprdvide ddiethe skesf atherfredicing ageatssudisdigacht cromle,
mercd H%ﬂ&gation, i medi ately foll owed by a degenerate

%@5? A"%B0- 40 nucl eotides in length, immediately

I 1 d by .a 3" -fjxed region to also facilitat
100108}« I Spe S 2T SHeBRIESanCY 808 P g G0 2¢BM.
sequences of the |jbraries designed '

DNA whi ch
[0019¢]c oripe F e SPPcangenitationsan rangaeions B fueh eV e nbhi ethods of the
e i S8t QRIS oFheonit it i erienes,
exanipdd, ovher ntodechlar veaghe PECequuethareobyadingarte glgcadhown
underlined, and all sequences are in the 5 -3
[001617]r eqthie AitoARC RilcoBicéridaloh ParNangg HOTAGXAT. CAATE ARG Imethods of
19 (SEQ I D NO 4) CTAGCATCGATG ARC2120 (SEQ I D NO 5) ..
the prepoiaivRaGAT @lsamrovige for drasest ﬂ@eepémmé%a@v@@cludmg» for
exam &%Igﬁgfg%l ,eﬁﬁﬂfdﬁlﬁ] ot%}lﬂfrftBﬁ@B@&été&%%fg?‘n tenpl ates

thout a |%adér sequence is [iste ow, in the
Y . . ‘
100151, o T M ARTASEAE AR AP A QN RSN Bl
concOMENON NNMNNEEATOGT 5 AGEACT AGDAT Gt KON Uad VAT, nDEQbE Bresent

N O 106
within the 1‘ange):s described and in a preferred embodiment are present in about a 10 to about

3 ratio of MgCl,:MnCl,, preferably, the ratio is about 3-5:1, more preferably, the ratio is about
3-4:1.
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[00182] To test whether the newy designed libraries

pronote an increased yield of transcripts containing
wQ200000883yl nucl eotides, the libraries were PCT/US2006/025653

transcribed using two different nodified T7 RNA

pol ymerases for conparison, the Y639F/ H7/84A/ K378R

mut ant T7 RNA pol ynerase, and the Y639L/ H/84A/ K378R

nmut ant pol ynerase (transcription reaction m xtures

wi t hout pol ynerase was used as a negative control), in

a transcription m xture containing -200 nMtenpl ate,

t
0, LN AL SRR 900 A RER oM

P,
[001 tﬁi’lp ,@ﬁéﬁz @F@%onﬁg&%g 6a1\1lvya\%§) 6@5’1‘; %&M" %%q\ﬂﬁ{a?m 4 preferred

embQRmett, HAREALHRY §RuPuh AR abkén RN 2Py TEITB@a. %
Y639L]7 H784A/ K378R nutant T7 RNA pol ynmerase 200 nM

[0()111\)0r %@ § c%}é{l%ﬁ’&?éﬂ‘%ﬁ 11t0§1419101 oftler #10H G substituted at a
ranscript yie r each conditron was
postiag Sﬂmedlahyheoﬁﬁgzg @bsmmabgdsnaﬂgmﬁ'mmgp D0mM. Where@a€H GITP is not

mxture, and tr yi el r each condit
mclud%mth@ saston %a@?fﬁlvgﬁedww apf nayda 1aé|uw§iﬁ9a¥'a 9@4
usm&ihé 1Nge(}pant version 5.2 software (Ml ecul ar
[0011}]narfibe DNA [tigypnig) coppeifasion caiiapae fioasd petoguaMt i t at ed
results of the PAGE-gel analysis, show ng the
[0011 4 d-Tlmmtéaﬁ@omﬁram@matlyn etmirapize FoBbatM to 20 pM.
Y639F/ H784A/ K378R (" FAR') and Y639L/ H784A/ K378R
[001{4]LARhE imrparnt p¥iopRMAhpakeycaarrasgsirom|0abi 108 unogs/tle no
pol ynmerase negative control. As can be seen in Figure
[001 IIS] a Bhegpt tint fumige it M &S PH 9.nThdmettiodt df vt pfmslehtymventlon can
- Ove cont ai ni ng transcrlpts was seen when th
be plwwémmmemmoﬁﬂf Aritvity PERIgAL POV yREIseES A igorpemts pgdified
nucl%d'tﬂg§cr' be the new |ibraries incorporating the new
eader sequence el enents as conpared to the

B R T W

prefe@dbli fro@Mboud ht@bluuag4 hoarscr i pt s when conblned W th
the Y639L/ H784A/ K378R nmutant T7 RNA pol ynerase as

[001€PP3h Qldition, the m¥aRRE o FilBpié K i8Tetioh b vidd fdre optional use of
pol ymerase. An increase in transcript yield by u

chelating aggrg9 iy 111%17MN%@?@W%&@%FOWIW%‘@I%@%WRESEBTA EGTA,
and]%lﬁo seen with ARC21 17, a library fornmerly designed
ich lacks the newy |dent|f|ed | eader sequence
el enent s, knov\rﬂ. 1\9 ; NG
condi tions wi t4 2

001 sy R AP e 2‘1%9%?1&1&? Brclai a@%gp;@g%gp&@ggggla{ees%ghgn%es that in
somd ERDSERERS afBYsel o | bfb%l‘a?ﬁ@ @é;n%){telﬂﬂehtea'nﬂglebh@e triphosphate

Y639L/ H/84A/ K378R nut'ant T7 | ymerase as coppar ed
polymerizdion Y6 HIR/rbRe4Us K%Sﬂpirwcldms avAriRNA @%EXS emethpd known

o 3 cepyingGResi SERESt mhetfod| - SERER"L Bt midl fvenion

providé@ Rl dithRidkok {H'eﬁti%lg ﬂﬁcl@B ackd-fNstmpti SHEbMPhtd SAh Eh@MEsequences,

hi gher yi el ds of - OWe containing transcripts than
e.g.lgdder segnences, the mearfwlngdmggeagcﬁ trappetpt mlc},g)aftwglarly the yield of
tlansgﬁﬁ'islc‘:élh at %%378R anr:]l{%%lé e&l %IA Eo@@?ﬁ dtxde d{)vﬁ"é]ﬁ p}%% to
progfdn@h %151% &@Bteh%oﬁ@ﬁﬁrﬁ‘dﬁ@h , Biying tthd TRLSELEXI’GM method

Y639L/ H784A/ K378R nutant in conbination with the

particular newly identified | eader sequences of the

present invention. Exanple 3: Pol ynmerase Expression

and Purification [00184] Miutsnt T7 RNA pol ynerase, for

use in the nethods of the invention may be prepared as

follows. T7 RNA polynerase (nucleic acid and am no

aci d sequence shown in Figure 5A and 5B respectively

and described in Bull, JJ et al., J. Mdl. Evol, 57

(3), 241 248 (2003) may be rrutated to result in the LA

. g NSNS I N A RN .




(SEQ I D NO 111) and gctaccgtcttggct gGCt acaaagtt aggagcg
(SEQ I D NO 112)) for H784A nmutation may be

waynwrhesityed. Conpl enentary ol i gonucl eoti de sePUENSME6/025653
(gctctcaccgcegt ggaGacgt gect gccgetget (SEQ ID NO 113) and
agcagcggcagcacgt Ct ccacgcggt gagagc (SEQ I D NO 114)) for
K378R nut ati on nay be synthesized. Site-directed
nmut agenesi s may be perfornmed using Qui kChange(r)
Site-DirectedMiut agenesis Kit (Stratagene, La Jolla,

CA) according to the manufacturer's instructions to
[0011HS UM, s'efécf]fd)@ h@tier REHchcEEHHRAGREM bl BUhG e kd 2{31@ of Rshscripts
mut ant pol ynerases havi ng the above indicate o
contageins P vt ¢S, BBIIGHHG Libway bf phigmaleh G transprption

temp??g%l{gggl}eﬁ%g& tglglld:ﬁ]l%o tail t:ﬁ]’ég@?&%é )%(Eer \é/’gsclh oa@%y/vg (%)/ret%nsgrlptlon ma

templité Aépesld @ dadnder, @ Cidlifxeé sedio canpriEsg bateatithn one fixed nucleotide
purification. Expression and_ Purification [00186] The

immedigiplyskite ewsemater KoM Sraplintad ligganito reusahgisey agenitting
suop K By B S AR plche bk DAL B MDYt B
temptamf adldgemenate egitn Sbhmokhics tipdedder paphchye \pllt lhd s%@ectdde and a fixed
sequqrg,p aﬁ_th‘reln?ﬁ%q(%gnrfu%&p %l[_o‘t\_g:}%q %B}%I?fiﬂgﬁ ﬁtllgggat Hed f %oglrr]neIn% the
degeh&ﬁﬂékf?l&q of ﬂlﬁ%@%%&ﬁ%ﬁf@ ik Blosé ﬂl@ st %n&ﬂus(fﬁer%‘}l' fe‘dﬁﬁng the
I qui 'ated ©n Amp agar plate and incubated a

lellgtlab@ﬂleoi/éimdghquell{DQ)0187] A single coI ony fromthe

overnight cultured plate is inoculated into 100 m

[0012_(BAr‘rﬁ“-hls( lnatyge fritahscripfio s tamelates gﬂiptloﬁnlljz E@quﬂrfd:dda;d, then used
-liter. fl asks contallhplng liters of pre-war

to DrOB R WO E G GO I IPBG IO R Gy ARG IE B grase,
(mcl@(ﬂﬁig Qﬁt‘ﬁﬁﬁt lﬁ{ntg{?&pa Wifdibd PPRAPA HERSESCH %h\é‘ﬁ@ﬁd@tr@h@sp&ates
I's added to each 2L cell culturée w't

(NTHSD ﬁabludmgozethquahrmiﬁh@f oD@ raMed ranehiHed Na_iPS)a aod hvegnalum ions,
ande B gh BSTo TR G B FLE B GRLAP Gpporoa o
obtaihYSdagdidbefrgik n(ré Y SEBNBWeh@dnceSAhiEN ale then Ghate@ kb SDNA 3&fdence

nmM NaCd , 5% d ycerol, 1mM i m dazol e,
encofhiag b F ¢ Rpsmeieth SrEpngllypie WS@WM trafisarip wixdeg frsigdegoes
e A B KAL) R RO ARk A b e
ampliﬂ?edslm,ﬂ?(,lﬁpamd @Adnet hreOBBayed forf Mns&ﬁ)ptmmylalﬂdlsﬁiggel analys1s

ernatatfllt h 0.22 uMfilter. Imd
Tlan%%&aa &amf ates ﬁepfﬁ?f{d w&PL@ lar ¢anpptiopgihe b pseditp Bﬁg%"f“n frther

1ounésoof”Me 'IEIQ@EQ%]XTW ocfebsl i rn@&%sdr t$ pafed QoLo: t?arécr’i%t yleld (See

col um Heal t hcar e Bi o- Sci ences,

Flgus‘a?ﬁpl e punp. The colum is washed with 10 coI urm

volunmes (CV) of buffer A (Buffer A 50 nM Tris-d, pH
[00131]0, Clofk seifhidiel of th¥afdp)ified ahnsciiftsrevh bmadﬂyndcbtp i ¥l the 5°-

mV) contai ni ng 20 MM i nj. dazol e. Th col um |s
lead R aeHERCTF PReREVESh O nﬁ@@ﬂ%@ﬂ% inphydime vghoy Emﬂaaen

{ R & 9

tlans,ba\@t'?'ﬁéﬁp ?%:ﬁgg IBféé 21 utee de Vlf@]ﬁ dHMl&?ad%%f defs? ?%%Ei%ﬁequence
elem@nts 5 uskAil forsleigningldagdiOate iltbﬁalms/lot"\lalﬁgqmﬁm@@emmbx Ip2&E0

tompf eV HiGR e Hon 1 SR s PO RIC 55 Wisqghegsrvieficas mugjejc atid

tr. ansElhlﬁs WA doRBn Qf-nioﬂffﬁﬁ%Ele@ﬁ&‘esCEQQh %Q o?;ﬂ‘élfened libraries of DNA
di‘al yzed(di al ysi s tubing: Spectrum pect ral por

transtipteanuicnplapesrwhish msatposaie S - I SKAMEDce QEID.’BA@O@QHtlde lbly the TR-

SEL@J( l\gl ag%)%r@qgégmed’e%lé};dgaﬁ}érga% lbtgf 5@5;?% tr%BlSila s cm?taunng 2°-

Triton X-100, BME 20 mM) oveygni ght. The dial ysis
buffer is changed after 12 hours and dialysis is
carried out for an additional 4 hours. The
concentration of T7 RNA pol ynmerase i s neasured using
the Bradford assay as described in Bradford, MM
(1976) Ahal Blochen1 72, 248 Exanple 4

s o . A PNINNAT N



2.0 MM PEG 8000 wv 10% Gw 1 nmM inorganic
pyrophosphatiase 5 units/nL, Y639L/ H/84A/ K378R mnut ant
waZooRBssopd| ymer ase 200 nM  at 37 C overni ght. PODUSAP6/025653

Transcript yield under each condition was assayed by

PACE- gel anal ysis using 200 uL of reaction m xture,

and transcript yield for each condition was

gquantitated from Uvshadow ng of the PAGE-gel analysis

usi ng | mageQuant version 5.2 software (Ml ecul ar

Dynam cs). Figure 7 summarizes the quantitated results
modifid hielebAEs; 88, 220y Sideotidby Whing thd\eoridal dsidkelR8s Berefn are

transcript yield with of each condition relative to
descrilppd Ued@kgr ound. As can be seen in Figure 7, ARC21 18

and ARC21 19 transcribed with Y639L/ H784A/ K378R under
[00123]1 don dziiqhi ertlse qunc,m@d phipedibrazies OHDSHR traamiptihe tan@htds listed

e ar abl.e s 30
belo Xk S BHCgRB P UTbIoa 2 Rl FH CTRSaEes e in the 5
directiBg reaction m xture. These results indicate that the

Y639L/ H784A/ K378R mut ant T7 RNA pol ynerase does not
ARCEAgI(KEQtIENDY Bsence of 2'-OH GTP for increased
TAATAdGa@ﬁ*(&df1tApI\GGﬁbﬁtTdCA/aﬁQmﬁtﬁe&kNNmﬁNhﬁNﬁ&&BﬁEJNWﬁWMS&ATCGTTACGA
CTAGETEHAE T7 RNA pol ynerase, which requires 2'-0H GIP for
ARCRT 8O &R RO 4§ dat a not shown) . [00192] An experi nent

TAATMBACTRWOSeQitRatTok TPe 6o ek ina RNt e RiNBLGoA TCGTTACGA
CTAGEATEHSEr i ption conditions to be used with the

ARCYOIPISHT BUAIB3Y8R nut ant T7 RNA pol ynerase when
TAATRGABICREA TXddchrddiecdreadercrGReMeAGRSNNNERNNN n8SINIYNNNNGGATCGTTACGA
CTAGOPRCEEEEX(t m) sel ect i on, (described in Exanple 1).

ARCMREZSHEIDaAbIghrary incorporating the new | eader
TAATARAtIRRCEA TRiRABMS i dertirdit@dntmnangiwiRanbEb i RINNNGeA TCGTTACGA
CTAGEEF@dPi on whi ch showed significantly higher transcript

[001 2’3]e| q"o"&éﬁ@ra%@l?ﬂls@hﬁthnfxlﬂﬁe (ﬁ% Lrﬁ&'ﬁﬁé@éé% TSROt g RNA T?msorlpts
ol'ynerase (see Ex was u to te
undeetcﬁmi@monsfm vénighi angolyiver aze a«wpts m@;odrﬁqhﬁé" Perthaivg3 9F

NS GRS AN N e e

Y6391vHf78 4 AMHERRS P26 B o DI 844 BMP,’Z%BENH?,@UIWSZIMG 78R) mutant T7
Triton X—lOOOOl0 -200 i nplate, 2'-0Ove ATP,

RNAQrbymerpsscahe e V\(l‘(bl the ﬁMead@wpq@ngeqmpntg‘mgl [22% tﬁﬁ/methods provided

o S O 5 e 5 T By o

the prdvbntiinvengian) @vivgrthphighed adeitbef uclsic add mlanscripts contammg 2’-
Y639L/ H/84A/ K378R mut ant T7 RNA pol ynerase 200 .n
modigpd pugjgetidrsginthe ¥ OOghl/S4 adanti @Awéﬂ%erm%wl%% described.
|
snof WL BRSS!, TR PRGBS 6 e i
Y630 gHARS AR MRsmyaahTT Ratiepoljmemse\Bthad BRRNA pblyteerses, particularly

those i § N SuBaFe i) BAl cor RS Tt ye5in g presen

mvelgﬂﬁntltat ed results of the PAGE-gel analysis, show ng
the fol d-increase of transcrlpt yield with of each

[ OOI%ﬂ n do%e bﬁ%&? &ﬁlgé!@ﬁiaﬁng %ﬁ {Mxt I@gls(gclgg@?tlegg)ﬁ%ﬁé%%hg mtam

polylﬁattal;leszi/hléh/pl oXidPe {renchs&l ylerB/bfllli’qleﬁ abidridnbdr{ts W&Ealmng 2’-

modfid fur Calfsinge Y ARG H AR 5 AT ARy Kae mudaet HRNA
polyl%égsﬂtwﬁﬁlﬁa%ugmd}s dRCAB&NbolvE VEIH R XA R ErERed to be

Fi del and Bias of MNA Transcription using
Y639L/ H784A/ K378R nutant T7 RNA pol ynerase: [00195]
Addi ti onal experinents were perforned to assess the
fidelity and bias of MNA trascription using the
Y639L/ H784A/ K378R nut ant T7 RNA pol ynerase and no
2'-CH GIP. To test fidelity, a single cloned sequence
identified by TR - SELEX(tn) selection (described in
Exanpl e 1) was anplified by PCR used to programa MA
transcrl pt| on u3| ng the Y639L/ H784A K378R poI yner ase

e A NP




condi tions: HEPES 200 mM DTT 40 mM sperm di ne 2nV
Triton X-100 0.01% -200 nMtenplate, 2'-Ove ATP, CTP,
wOJIe7/0eseds GTP 1mM each (no 2'-OH GIP), MCd 2 (PCBUSIPG/025653
Mda2 (2 mv), PEG 8000 wv 10% GW 1nM i norganic
pyrophosphatase 5 units/mnm, Y639L/H784A/ K378R nut ant
T7 RNA pol ynerase 200 nM at 37 C overnight, purified
by PAGE, the remai ning DNA tenpl ate was di gested using
RQ DNase (the absence of DNA tenplate was then
assayed by PCR) and the transcribed material was
1mpo['t§ﬂteﬂb§ BreltF ARG HtidAREnaitidn@om def ised tdHirther MeRabefhe g@eld of
cl oning and sequencing. 48 clones fromthe anpli
trans¢Hise gpnfaiaimg 2 anedifaésusledideshe starting library were
sequenced. The statistics of nucleotide occurrence in
[00123]e dhgedemtificé laadgi queveceamkhniYt8AF D Sdde YABIBIHS4A/K3 78R,

vosdflo Tk oo B A B Pk R R bR 540 o

P266i/Y‘B$%/HW94A)T@7F8Rﬁﬁ@ﬁhﬁE¢RNA PAGhRAkbS 8t BEBQRI th 'S@'LE@f with
he starting library in which the percentage of each

the cnmn‘,l@mﬁ dederilfeddEreiCtmgrnete @ﬁgmglpp:pmpirlﬁ@g@my cepbiiation of 2°-

mod 8 skl 487 3RO Ea - s o P e Tkdlesigps of e

ATP} GERSCTP PITRBEX AP h@clé&ﬁdeﬁolfmaf lrﬁ&ﬁﬁ&i nucleotides incorporated are
Transcri pt i onal Yield with Various Leader Seguences

preferabip P aPegethyl sudeotides Yoy aptamse s ioncampEisingLang 9amore 2°-0-
/ 0 9?0

R T R

puriniee amdl pyreRidioRpeicspnigr ﬂmrsyarngg natlecirlepfis mura prefered. In one

rim.dines in the Ieade ence OSI
prefql%dgﬁeaomwésonf?% g ide %f;%; Seqig ni?#édﬁ&,%%
Y638t /fi784 £ 3 RENPHEHL/ V8 9L)‘H‘7%4ATA}GP%/Y 6@]1@1‘7@&&’1@5’)%12 mutant T7

synt hesi zed usi ng an ABI EXPEDI TE(tm) (Applied
RNABy@dgpstasgssre E@glng the PELEX Capetmpdrwsth i chemidteons dasvdibed herein to

gene?aﬁé) ﬁi%éer }a%g%rtla y)tel $ dar gargr—gtﬁ F%g\lguﬂ% ﬁﬂfygtg yg]g/lceensl’lc{es E&\e’\s{n
T TCCGA
[001 %@W}W o e AR ERYEs B ey, GIP (100%)

and % %@N\M itions are preferred: HEPES
NN GAGGTCGAT TC (SEQ I N O 127) errpl ate 3

bu{feE20AGAGARAAGOTIEGEFENNNNRIZ Y, BENR00 10% (w/v), Triton X-100 0.01%

o SIS TN PRTEHS (SRR . O 3R 1,

7.5, M@M@@Wﬁmmmeesb BOMMND, thdfhahid H0dSRkphae 5

enpl ates were anplified with their respective priners
unltségl PR p deaderpenvense [tl@ﬂ;\ﬂnq'@qng the gallscnytlolp) yieqbpnder the derived

e o P L R R S g e

sequéizt) Theampthet emBodintent, phid lBder sequence is a mixture of purines and

A A T 0T 81 o

of en};h%)e t}%%k%%?é 1A5 mol%%\f ﬁ@ofa%gmc ortho hosp?ate 561|‘ 1B1nute at ]})H 7.2 and 25

°C. 3 " primer CTGAGGATCCTTAATTAACTTCTCTTTCTCTTCT (SEQ | D
N O 134) Tenplate 4 : 5 'priner
TAATACGACT CACTATAGEAGAA TMEGEAGIZK#MIG { SEQ | D N O 135)
3 "prinmer TGAGGATCCATGTAGACGCACATATG (SEQ ID N O 148)
(001201 ce ?ﬁlﬂeﬁé‘ﬂﬁbﬁ&ﬁé Ve ﬂ&n‘é§ @ﬁoétrhr@hd%ﬁtlﬁéd 'sEKreYétltté&mlques may
transcription reaction with T7 RNA pol yrrerase (Y639
be offip@4lly peBRBRYL to Turdres srorgsse bindingeand/od @me:tlgsalrcgamc@nﬁms of the
Hepes, 40 ITiMDTT, 2 nM sperm dine, 0.01 %
TritonX-100, 10% PEG 8000, 8&g™ Mydl 2, 2.5 nM MO 2,
1.5 MM nCTP, 1.5 MM nUTP, 1.5 nM nGTP, 1.5 mM mATP, 1
mM GVP, 0.01 units/ nL inorganic pyrophosphatase, and
9 ng/m T7 pol ynerase (Y639L/ H784A/ K378R) and 0.2 mM
tenpl ate DNA. The RNA was precipitated and purified on
10% denat uri ng




PAGE. The RNA was eluted fromthe gel in 300 mM NaOAc,

20 mM EDTA overni ght, precipitated and quantitated
waowaon/oesetd/ Spec. The yields did not differ gree€T/¥S2006/025653
bet ween the four | eader sequences tested and are shown
in Table I A below. Table | ATenplates 5 to 8 [00200] As
for Tenplates 1 to 4 above, transcriptional yields for
mul ti pl e | eader sequences was assessed. Four tenpl ates
were synthesized with different constant regions. The

DNA tenpl ates were synt hesi zed using an ABI

1dentﬁ?é‘a%@ta-ﬁfértsﬁaueﬁlé@!A Biin 58, @Sy MIS ABaptdn@sit, ethatbind to ElbsiFdAarget

nt hesi zer, and g,e rotected by standard nmet hods. The

idents equbroel TesTRMBXI mraoses, 6°-21the 3'-Mpdifeas SRRy X amectagrd) may be

optich e TSR B8 18 PO TP APOGTEATARD GRS No Norein o

“min{sxeCedr E@G&VWN&N&NNWB@Mr OCEAECTHara 8EQtIcD) One
N.O 139) Tenpl ate

methegsed pecommtiahin mmmmgmwms and sequence analysis (e.g.,

e R A AT e Sk B e o pper

covatiiddptd Hdyrn) GE2Bien ThH mlmanpttchctoexstrmm eBiaa’rmhiitﬁzﬂ @obing Experiments

oo ST A A TR P P LA AT B F ey t inform

the dds? %ﬂ oﬁmmlﬂﬁida%%ni;r EACABT T ENTH ARSI Bk BEGh AR N1 Psynthesized
Tenpl ate 5 prinmer

and twmrfn@@m@wﬂpfu SEMBOFTEETE00G (CBHAr¢dIONT: narpnigized sequence

fom B e R SRR PR A % %ei‘ex%&e%%%f (s or 57

and/drﬁhﬂé@.al 4 tichs 4y MBS b@ﬁﬁ?ﬁmﬁ%@f@@%&t&@ foPbinding
NO 145) Tenplate 8 5'

and/qyfppgdionalchareRosaaas Araoardicinomamsinisd@apiesseyyence from
CATCGATGCTAGTCGTAACGATCC (SEQ ID N
whlc{gt}%ﬁcﬁ% (S%Bﬁeéf“ mer ( SEQ

The tenpl ates were then used for a 0.5

[001 %6 3 gi I1tf1_wx§2§&/ c?qg%% éf%i?fec rnasnnsl A p 1s|e<§‘ r"}]olge}p r[ge seequencen g

requiZéfiedtdMyvitapessingle abiWdablamet s@i}ﬂle&l@é El[ﬁhdisraﬁ MNAoélptz%mer (ie, an
TritonX-100, 10% PEG 8000,

aptanlelgh@ﬁ\hm@-rtp a delSGWWF]pntlﬁedsﬂWhﬁ SELng\prﬁ%pp (11)_1L:|1]hpghng 2’-

ol R L5 o] o RGPPSR egltons

carriedvbh e singtacsybiiatic, egeiRiNAe pasl thatdes ped¢radeibnad dadedadeabe single

10% denat ur P The RNA visualjzed b ) :
sequgie ) BRACE. RO IHE Qe LY oL o oS T4 tooFs pm the wild type
nuclddti@al; |ey tRe{NERRed B4 Qﬁﬁltér@s@dﬁf %é’l@&l}l QRGEcb LB Ae@Pd mutations

are shown in Table A bel ow (RelTative transcription
are 1@m1eﬁa¢ thypuginihe dopdst @sqlgt{oowz@@]ss bint ipesotriecabesrsequence changes can

id i fied
resulf RVt h AR ERe e s iHosie St AR iR p R Clones

identRdaginp0ibpe® kdrertstics dahehdnbeantd @lidemx@Re Birtial BMNAin _% motif and
Transcription using P266L/Y639L/ H784A/ K378R nut ant
aid iRpMgdicinal Chemistry efforts.

[00129]  Aptamer sequences identified using the SELEX" process such as MNA aptamers
(including the 2°-Modified SELEX process and doped reselections) and/or minimized
aptamer sequences may also be optionally modified post-SELEX " selection using Aptamer

Medicinal Chemistry to perform random or directed mutagenesis of the sequence to increase

41



Pol ymer ase [00204] The followi ng DNA tenpl ate and
prinmers were used to program a pol ynerase chain

WO e@chiBms t 0 generate a doubl e-stranded transcPCPUSING/025653
tenplate. N indicates a degenerate position with an
approxi mately equal probability of being each of ATGC,
all sequences are listed in the 5 to 3" direction:
PCR Tenpl ate (ARC21 18) [00205]
TAATACGACT CACTATAGGECGAGTACAATAACGT TCT CGNMANNNNN
INININNINNNNNNNNNNNNE WANNGGAT CGT TACGACTAGCATCGATG (SEQ I D

bindigﬂ%aﬁilﬁ%ﬁﬁﬁ fénctidhhlBbracteristics, or alternatively to determine which positions
/ AAA ATAATACGACTCACTATAGGCGGAGTAC
in thegeppaTeFroTsestiabie himlingaativaly and(ep dmjctignaliphpypsteristics.

CATCGATGCTAGTCGTAACG ( SEQ TD NO 116) [00208] The
[0013(s ulApdarherddadicimakEhemigty it maaﬁmmmmpmwem@mpteahmqmm which sets

ofvatélglgtpﬁp %ﬁ%[s t&l%&% ]gci m 20 L L a]{hféﬁ% S m {é&ur eslly Qffer from

the pgﬂéﬁf %Btﬂhélﬁo;(t%@%trodﬁéh&ﬂ@f 26880 sOibtiReH), anWa et HBAMich other by
5\, PEG 8000 (10% w V), 1.5mM each of

the lczfatwm  sugnEu eV These oi@nivare hes cpmpaties o pashsitagrand to the

e VS PORESRIBERY et 40l ol e g

smglaSubsﬂdieﬁaﬁleﬁ bbeall et isTikeisapn®dechiet e 8 paiticklab therag@stic criterion.
i ncubated at 370C overni ght (16h). [00209] After

[00131)C URGtdr@ivelynBe TSRS Jhed beﬁpt'hﬁ sétairephotd ¥Aants may be used
I sopropanol, the resultant pellet was di ssol ved and

to dequa dwithes seld ofi g anmtciaraiioh mete hacene ubsgueatisyntsoduged
simu tgllgen ?ngpa?ne §ﬁ%§é¥¥1} sT:Efe&ir {)F@g%ﬁﬁ% %‘g%tﬁ@&{j%%gaﬁg gre ranked, the

top 4Ter1aemran phd alh §bssiﬁle HolutEx eypiripled(4) And gumtiuie KE)Giohﬂﬂmtions of these
usi ng Y639L/ H/84A/ K378R mut ant T7 RNA pol yner as

4 smg]@@ PitueRt yarams g syHRssipe syt oy %I%‘%?PW 96%@% srasgey, the best

snak AT A0 (hLBat ot gt e MIBos pESh

sub s@uemtaaanalﬂﬂs dirat 1idNAle)this Thghestelaskdd omgls sulatibgnt yareint e synthesized

0 S BB OB o B P B B S8 ey

such (ﬂMt ﬂ{berﬁﬁl%elr of siBituehts @Qyéd@éﬂyyﬂ@ﬂem while continuing to identify
(Y639L/ H784A/ K378R) was expressed and purified as

furthgeerpirsivaridEieanpl e 3 above. 2'-OMVe purine and
pyri m di ne nucl eoti des were purchased from TriLinlc
[001131]0Te’qd’uatrnbldﬁg?ﬁéisin(asﬁhelﬁisargonam useBglagtotuilagty asfa rsihad to explore

the lceaor%L %ggérl}gm 1e§loel9a? rlgttrclx?ucti[)r? 012 g’u ti uel%lglA Btegal sle %It)tgmve\zdrst ar1le
discokBRIAEENC TS BAIA WHWNWNMG
NININNNNNNT SNNNNNNGEA TACGA AGCATCGATG ARC21 18 (SE

mtrocl@em@)u@)lg MWM&@@@@W@MQ@W@@ gokpEI E@(qm)nple ifitis

des1réc/1\§10 1 gltoépg é}?ﬂsotag gl% I ées% %\%%e& Sn_u)cl]einglé?s 40 g AT only be
introW&ded a&m&h Al @ every/ G, tAYer, Pr ét0B (Soldlly substituted). Aptamers which

( GATCGATCGATCGATCGATCT AATACGACTCACTATAGGEGAGTACAATAACG
requite iroseprethiogterhspme No (Pn&nye entl. T ctardesaltpsybstituted) but
cann@ﬁgfég{?ﬁmgcﬁ chindt §§%ardg Ic\ill(gch;e? ec) lr)‘r\?ﬁ]q% %1%?_ us ed as

or rn vitro SCFIpIO

[0013@ s%@w#é‘gﬁgﬁa erH %?SM ]S/%%Hm}?i %hemistry

proc&s Qe c?(@l)T [1irﬁﬂéﬂ )S%Iéf_il)_@ablﬁ@ro/@) %E/ll@rn%?_ ngen:lL ﬁm%%@r spﬁltﬁesféi\de m\%ents and

mtloﬁhncﬁphem Wp@wphggmgllsy{mmqsg/sclm_nq nTEjrega atess is certainly not limited to
pyr ophosphat ase, and ~ 9 ng/nL T7 pol ynerase (Y639L/
H784A/ K378R) and 0.5 mMtenp ate DNA to generate the
ARC21 18 ni RmY pool. Sel ection [00213] The sel ection
was initiated by incubating of 330 pnoles (2xl O 14
nol ecul es) of MNA ARC 2118 pool with 100 pnol es of
protein in a final volune of 100 nL sel ection buffer
(1 X Dul becco S PBS (DPBS)) for Ihr at room

M o, o o o 1.1 r-~AIA



t hrough), washed 2 x InL I X PBS, and then the sol ution
cont ai ni ng pool : Ang2 conpl exes was added to the col umm
wa@ea7oewss i fuged at 1500 x g for 2 m nutes. TheCT/U51006/025653

was washed twice with 500 nL DPBS to renove

non-specific binders. RNA was eluted by addition of 2

x 100 nmL elution buffer (7 Murea, 100 mM sodi um

acetate, 3 mM EDTA, pre-heated to 950C)and then

precipitated with ethanol. The RNA was reverse

transcribed with the ThernoScript RT-PCR(tm system
nucldotiB¥ 41604 €Rptakadf MeRthal OAbmAEGQCHENES hey Iddfide substituents that

manufacturer's instructions using the priner SEQ ID NO

introducg steriptharlls bixdrorbebigity | hiyeropdilisyty ParRphilidityTppphobicity, positive

e e I g e

confdlﬁah@w]lik%uﬂf}d c&HQthadidNal AdabiliTye pRdteihesndias ehamcterlstlcs mass etc.
transcri bed as . described above for pool reparation

Aptaggy Medicinal Sdhepistey GBeEeURAY Hiohsle\Pass-rogdicatione pugar-modifications

U B T
[001.*)4@“237{&1%1 consi en ﬁqe?{ﬂ sul?sﬁﬁo tlh%Et?a%Q 11{2%9 6%8? éeneﬁgal within

the chnt&adF attﬁerhp@t@ Wpfaace, 1Ofna§1 ] rdesﬂ@m @Ciﬁ@oduc@ lsapdi@ions that fall
plate for 1 hour at roomtenperature in 100 nL of IX

into s morg f PiefolowHe GAkegRES 5x with 120 ml DPBS t hen
I ncubated with bl ocking buffer (IX DPBS, and 0.1
BIA) Stibgtituentroalready heesenipie thedrodiit e.gad -y, 2etibe.cd rgmﬁthyl

purlntsgl §1| gﬁ%@%ﬁ@ oF 5%%9?16 &/??stullenes Wi th 120 mi | X DPBS. The

Was I Ncu 1 hour at roomtenperature

wel | enfo 1 hour in a well that had heen ..
or @3 SRS SesedsBot had i Refattil: et phpsbiergioae-linked
ohcro[l@ae@hd%sf orward, the target-immobilized wells were
b ocked for 1 hour at roomtenperature in 100 nL
% Qlt@éi'lftsf Rkt ﬁ}‘d%(olggésor olad@94 Bhe 5FMNA b Oyt adlgories, e.g.,
. SA) béfore the positive sel ection
1nemstmpqﬂMnMEHhmcésbgmnmheu¢@oI RNA bound to i mobilized
h- Ang2 was reverse transcribed directly in the
S e(4¢ The aptapieest €& th)typﬁeh@lt adahntiowinchide mptaatesedeveloped through aptamer

ra ri m.x (3" primer, SEQ ID NO 119,
medlawap%ﬁ 1§rﬂé dreé‘fntﬁﬁl hefsili t r ogen, Carlsbad, CA)

i ncubation at 65C for 1 hour. The
[001$iﬂs u |Ttar&¢g b@@m& affgityebie atamersepfghapresensinysptop vaybe assessed
1Y ] ap
throu L gnsgfg%slaépt?ql%&#ﬁgl éggé@p%ggécfﬁftﬁg §1?t'1€l§%é %gd tlﬂg%ew@ gtr T4 rotf?m in which
trace€ 4t labeled ngtaaree is incilbabddewith a Tablien rieRofihe tSgamiamydiBred medium

then %@%@MB@% P%a?ﬁ@aay %ﬁﬁ%ﬁg%@wﬁggﬁéﬁéﬁﬂd ﬂ%efefred to

her el{{%‘ keot btk bﬁ{d%geése C?b ind h{éﬁlo%flfsbg‘é I¥elhyé BB ﬁ'ledlum
Trace 32P-endl abel ed pool RNA was conbihed wth h-Ang2

consiatuag (fo tbhept teodottbmy) oﬁmtltoealpéom oylen fidter, 30d gelnbloEsapen RNA that is

bom@g’% ﬁ]gBUf Lel c?}g dcp&r}?%}uériocglﬁ%ﬁd‘%l% \&%er'ﬁlfs ﬂlﬁ %non)j(_tta bound RNA
is cafli¥.onARE WY 1bA Filtee MRl @%lot?ﬁﬁel 36 HeRIded aKe §L‘i}ﬁ)o1t|1\ﬂ'§ medium for the

assenbled (fromtop to wi th nitrocell ul ose,
othemfiltess, delg@ﬁltmt@n tﬂmﬁbﬂcalﬁ\é@s am\s@palhmd dlsedomdm\ppeﬁd ona

e nitrocel ulos

phosflie sGlen pRLERBHIGT H5iB0 A lGeulal RR e R b . fhg quantified

resulf®afBe fukéd @roen&afel e tbiddie frvaBem R agsobasione6Astants
starting at round 9. Round 9, 10 and 12 pool tenpl ates

were cloned using the TOPO TA cloning kit (Invitrogen,
Car| sbad, CA) according to tfae manufacturer's

i nstructions and 26 uni que cl ones were chosen for
chem cal synthesis and di ssociation constants (KD)
were determned. Briefly, the synthetic RNAs were
5'end labeled with g- 32P ATP and KD val ues were
detern1ned u3|ng t he dot bIot assay and buf f er

N7 NSNS N ~ o~ . S o~



(in PBS with 0.2% BSA) with final Ang2 concentration
at 1.8 nM (100 ng/nL) in PBS with 0.1% BSA and

WO pwabeteetl at room tenperature for 1 hour. ThePCHPS290€025653
sol ution was renoved after an overnight incubation and
the plate was washed with 200 nL of TBST (25 nM Tris-
HO pH 7.5, 150 mM NaC and 0. 01% Tween 20) three
times. The plate was then bl ocked with 200 nL TBST
contai ning 5% nonfat dry mlk for 30 mnutes at room
tenperature. After blocking, the plate was washed with

(Kp) ePpditdiciRhted BRE (ReRired thbedintdniRe BiffdreDMetiRPedeatit perform the
and synthetic Rl Ano%%?z m xture was_added to the plate

bindipgiepariiensiatl SdDabescooWBS Atk Seur and Mg ) M- mermé. BSA.
plate was then washed with 200 nL of TBST three tines
[00130dd CR0emily.che bbibity ofjdncpsameydamadintate tha denchionilzotlyity of a target,

. 1.1000; R&D. BAF623. , M l.is, M .
e BRSO B SR B Ch DRSSP GriE i AP vivo modes,
whicl\i @ K atyIHep8n RS BE ﬂlé’ﬂi@ilb gﬁﬁ@ fitdetioh of B2 targdQ 0 BmO@EmbRBments, the

l'inked Streptavidin (1:200; R&D systens #DY998, .
aptanpirs pEdie pirgsent inKgnticasnatiabiitaienawickiplegical Bncteped the target, while

.ot ratur I - . e
i Rk S S R e R
functioMRfabd takgedn. Tht Ametona 3402 of apasncasicittic prdentrinudngivadan be
in the dark at roomtenp for 5 mnutes. A solution of
assesIQISHS WapapRd Hyvamaddedesigacddq desgss adwgpnitpaction of the
apta1ﬁé3r?1‘&‘%l%@n and the plate was read by SpectroMax at 450
nm e results are are given in the final colume of

bl ] : ) i Li i :
001 oA P PRRRE PR IR el t€lznosi
purpsxes hcdordifg avaryenipiles S ghhiqueyenipleved Bcthptcodkillateinghe art.

o used to determnpe the | C50 of specific MNA Angiz . . .
Diagnostig weiigatimapay sl Hariegrdr vigigDagnosts applicatiensy biagnostic

| By i@k | i

e T T
parti@dd loeld or (ATETrativhnSisgdy the\ib)lita talfshmdbhdng penewitheetarget may

en qgbtai ned aft.er selecti.on wi.th (418 nvi t rogen

be suEE{EPL I B4R PORF GRS BUT e gL BHOPT Bt SOOI FESR fif ort would
also 9 ablé B2adRpPIRI dptARelB it drotddVERS ABEL K2 83 #eblifeorpbrafidbeling tag
~ titration assay further determ ned the anounts of Ang2
in ordeR&Dirgylsthe presemeanisapblipand. tngh ¢ e caplddeaised phi Bimberpf
. assa n, HWVEC and K293 cells which were 1 and 0.1
dlagnr?ﬁt/?c fog?%ug%c\é/ct ively. [00219] In the flow cytonetry

bi ndi ng assay, HUVEC and K293 cells (2x 105

cel I s/ wel I ) Ameneeisail A einedMviUNODOMUCABOR O M oEES pl at e

and were subsequently resuspended and i ncubated in MNA

taner/ Ang2 sol utio 0 hours. Aptamer/ Ang2
00188 SRREeEE SLbdtasal DalAhy Bl o bt R iae sy aiins bpssfon the
reco #ﬁ’t&ﬁg@f Wim AR AR % GihABM ded 3 BatNbulddseqhMe BntéRM(“CpG
.2nM 0.41I'nM 0. 137nM and 0.0456nM with Ang2 in
motifFACO et entoy the@Bseggnized stchominatif wZlicdlelilkerepg®)r ¢ 6TTLR 97), a

B G T A R e S e
immadresgbaEBBy AR i@ﬁh%glﬁ?ﬁi}ét T RAGH  AleontR@ ety SIS binds unmethylated

. Mnneapol i, owed by another 30 m nute
oligoflemybacleeided ORI (&t sealenags PR gerugitee-BECIBE geaninendas

_San Jo CA).... FACS. lysis wa et ed. usin .

recosiitha a5 e EERER Tt SR Ry 5L ol P Bl pimarey

acquidéEinirB ey ftegsbrists. TRl eRarfipReA@Wati B E R 9 iDuiib@inueds activation of
bi ndi ng and functional results for anti-Ang2 MA

antigeipprerEt B eaHp Ve rggulﬁmnaqu\{Hg‘ecplé@tIiagﬁ Tiplegules and expression of
Y639L/ H784A/ K378R mutant T7 #NA pol ymerase [ 00220] A
sel ection was perfornmed to identify aptamers to human
| gE (hereinafter "h- IgE") using a pool consisting of
2'-0OMe purine and pyrimdine nucleotides (hereinafter
"mRni Y'). The selection strategy yielded high affinity
aptaners specific for h-1gE. [00221] Human | gE was
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NO 119) and then used as a tenplate for in vitro

transcription with T7 RNA pol ynerase (Y639L/ H784A/
WEB03M)3645r anscri ptions were done using 50 mV MERPES004/@5653

nM DTT, 0.5 mM sperm di ne, 0.0025 % TritonX-100, 10%

PEG S000, 8 MM Mg 2, 2.5 nMMC 2, 1.5 nM nCTP, 1.5

M nJTP, 1.5 mM nGTP, 1.5 nM mATP, 1mM GWP, 0.01

units/ L i norgani c pyrophosphatase, and ~ 9 ng/niL

mut ant T7 pol ynerase (Y639L/ H7/84A/ K378R) and 0.3 niV

tenpl ate DNA to generate the ARC21 18 MNA pool

impoﬁﬁﬂlt%té'ti%ﬂﬂitggzrggﬂecmaﬁ afBEREkih & in¥REinig Tt 1284 RIATDY3. This activation
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or caheer tiveapraticd @ednotterasy drris combinatiors withiangAb hve ofiter therapies), and
SEQ I D NO 119 . The cDNA was anplified by PCR with Taq
can dsgiicpipeasthie IdACESIG SRR ol abs, Beverly, M)
according to the manufacturer's instructions using SEQ
[00139) NOpiarsersAfthspesen mreniiog, e gl A pigmges; gay comprise one or more
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variefy082iie gils usingpangs theeSELEN T predsoddscnbddrheneih glie general the
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identlfylr&%r &b SHIEAGS cBhnpRsiMetHMAEH SR Y SERR ARG ostimulatory
pfate for 1 hour at roomtenperature in 100 nL of IX
sequidRB8s WEHes plbandingwite fans iragetf wherettheresgoi heneingiterinopERS target”)

. then jncubated with bl ockin ff | XDPBS, and.0..1
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Bl ot, Acrylic, Schleicher and Schuell, Keene, NH),

assenbled (fromtop to botta w th nitrocellul ose,

nyl on, and gel blot nmenbranes. RNA that is bound to

protein is captured on the nitrocellulose filter;

whereas the non-protein bound RNA is captured on the

nylon filter. Enrichnment for h-1gE binding was seen

starting at Round 8. Round 5, 8 and 12 pool tenpl ates
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| gE protein. This lack of cross-reactivity for was
al so confirnmed by ELISA. Mninmers with an inverted dT
womoresed end, was used as the parent nol ecul BCT/U820061€25653
medi ci nal chem stry process. Mdicinal Chemi stry
[ 00226] The chem cal conposition of one of the IgE
specific MNA mininers (Figure 11) was altered to
i nprove affinity, and potency while maintaining plasm
stability of the conpound. The process included the
desi gn, synthesis and evaluation of a series of
CpG SRV aht Yigh s%tetﬁta 8f thidgidhs e&nbﬁEesgﬁﬁaﬂﬁﬁlgm@( B¢ Bbtain an
derivative of the series conprised a sin
aptanpyde a|sp%q1ﬁ@nomﬂp@d@rgeb@wp@rfwg@m aatqém@d@tld? npae §inding,
eof | d e d
stlmugé{gs%n Jt PSne 1es;%ﬁ1tsg P cs g %)gshl%ot %8 a&ﬂ?c a? b 1‘586@

ons was the
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com}ﬂ%ﬁiﬁ] B8 2R bIRE s@fuehlRk lﬂmwe\mmm tBY RECBRSHsZBAthe CpG
each derivative conprised a si

mot@ rﬁ@ 8p H‘éﬂ?& i tbg@t@elrmarlﬂqe@ a¢ qp@rs)aq;ndalp@nﬂn gglgﬁtunulate an immune
respolnﬁ s i ﬁrsf e}te ;s uis (51 COlm sgs Per%n\}\léggﬁﬁﬁﬁt ‘8 o'bﬂam an

aptarg&lta |a|ta1‘~gbt lalownftld Glind © @ mdtﬂfsloﬂ c&hﬁﬁhﬁﬂﬁi@h@mﬁﬁﬂdﬁ/ sédqifences and
the minimzed aptamer. In a subsequent phase of

uponling sNIIGH andpraRerssREsRUERmheligorsaleahds pacd pdgrein a CpG
ot bSO IROTeL e .7, ARSLIOr 08 o B BB B, 1 et sin

e.g., if sonnpoisidieess betratddniaedregam ajfhaper] n38nbruc t@opriisestixed

.in lengt th two T t.o 2' -deox substltutlons.
regicp ey GRCaR, PRSP CHD UFiofnd (RS i Antiter oifprising a
Cp G%g&ift Tl?cnsec@nd @c?&ﬂééy‘ cﬁghﬁ%%lfp' c%@hﬂﬂs@é ﬁsrﬁﬁ'ﬁln SEHEKT" 8Dbtain an

nucl eotides in Wt h one eoxy
aptargertse taitanget lgmantd bﬂm;hﬁo o sppitids er thelphm@,tpmmmuhitmts@thnces and

uporﬁ-sbdlétﬁilg %t:ijltggﬁ f@ll 12}??8 or[e%g)to%?e %tﬁiﬁ%ﬁqe@g@o S(ﬁlzt)(l} NtirfSthe 5° and/or
3° end®® éﬁélﬁ@&ﬁ@mdptﬂ mhEtieonnd gif)h St RPAIYTE hon-@E5FRASIEGLESOS the

i ncreased bin afflnlty conpared to both the
aptarpgtnThy Hei Satogy hEHF £oua cpEPERTS ReploaREe Rkl [to gltairae aptamer
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blndllnl stthufateth paneindt repuohse Iwheﬂaaomyrh@mﬂhms of ﬁleqmtod: the molar ratio of

di fied aptaner re assayed tq defer
the Vg]fl%l 1}1;0%9‘[13@ 1%5}?5%,& In.one of MOTE NGl ciee%dgl 1 s%‘é)é [jo that the
rand GREBI R i WS Ade ﬁﬁnﬂ]ﬁl (].yf ﬁ‘iE 8961 ReRatass U}B@ t8tif, fddRkntifying an
concentratl on of % serum The apt amsrs wer e
aptarhercwbatristhgat CRG nmnfw’fbh f@h&kstlragegamﬂ thik gmupmompslsweweeformmg

SELRCHO e peitienegh g e Sre e el bR
11nm§1§ﬁﬂhﬁ¥ao¥‘@§e ABERE ah@ugdh BThdRE s@mdMiERT Atk feHRERB aid

-20 OC for Iater stability analysis using a Bl ACORE
identPFOg anaptasngr CPODRSIZE aAFpG piotig. e ftbstradegycpt this group comprises

pr BT SETR 1, OCHGLEE lgPOL B BT g o

imm st tory k6quenbéss &at @eatyfyil}) hn aftdiief Wwhithn@es Blridha:) tstlmulate an
human | gE ( At hens Research & Technol ofgy At hens, @A)

immygestespans® bt whish deestiob coinpaErisepGaetilace usi ng
am no-coupling chem stry. To achieve this, the
[001$1]r f aécwmy of duﬁfefdnbmlrasseb bECpEmeotifs have besniidentifieds eeh yesulting

upon(rﬁ;f%}ta))wg&cdﬁfﬂ e c&gjalfjig r?g e\éeng mlgﬁ&@cytokmes and other molecules,

(3-(iV, Ndi met hyl am ne) propyjgi V-ethyl carbodiimde) at
a flowrate of 5 mM/rnin. After surface activation,
one flow cell was injected with 50 ng/m of IgE at 10
m/mn for 20 mn to allow for establishnent of

coval ent bonds to the activated surface. Next, 1M
ethanolan1ne hydrochlorlde pH 8 5 was |nJected for
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each serum i ncubation period were cal cul ated by
converting fromRU response unit to concentration
waigingostandard curve generated above. As an apPdi/UBINE025653
qual ity control neasure, two aptamer standards were
i ndependently tested at the end of experinment to nmake
sure the BI ACORE- neasured concentrations are |ess than
20% devi ated from standards. The mininm zed unnodi fied
parent and t he deoxy/ phosphor ot hi oate nodifi ed aptaner
were both determined to be greater than 90% active at

and aB8vdARRIoT ckilail WBRBypek abee, 2R30 TPTNEAN SR BiBteridl PN8ahd Their

i nvention havi ng now been descri bed by way of witten

hnm@@@ﬁfezqﬁ ;AgmuaR@lv drvanpiob 200h e’ Q9r 7&k incorpagated ergin by reference.
Addlémo%al Jro o og.gt%ml?l n%)(l;ﬁ tno‘tllfktaslé g"égl%%%cpigﬁ tﬁ%ﬁolfgf cé ﬁg% :P%ﬁe%‘é |,]gach of

whick Xﬁﬁ@é@&m@é@@é@mﬁfb@ réi@fenbchtr Pss @atenf Nol 6,087,646;108. Bz[’[dnt No
limtation of the fol What i s

6239,816; 1. s/aem@rgafoa@e@%?%w . DBlegralou el bt -51 Rageninto. 6.653.292;
US. %er Qg & @‘Ug PR, k1598 083 9naRLs. %%élgwlﬁ,ggﬁ,étzt& Any of

t’ere am no aci d at position
theseaCyh elwﬂhai ﬁnrmmeoswhmhatbﬂyenaiﬂs ealeUe awbrporaed nht(aan aptamer The
ition 784 is an al anine The iso| at ed

choic%asf%@%sels&ﬁp@}dg}lwat efltﬁe%%?éar dsorgsT e PR B4R aPIteéqrfee&

immtﬂ{ﬂsﬁﬁuﬁa%r? @btifP AR dsiBflows’@hovin Ao BSRIFAD @%hi'yw@}lﬁn “r” designates
pol ymerasé according to any of the above ai ms

a purfngr tyiedestgnafes asmyngn@meaalndé‘?{é’cﬁealmmtos ai nhickeotidosA AT TCGAG

RGNS I R CRREr S0GT relt RECUE S00R S nd oxacav v

wherB@RSK t s @068 IX) f ot (B WG i otanghd Weisglrt @MY @M no_aci d
at position 784 is an alanine. 5. The isolated T7 RNA

[OOl@Z]l y 'ﬁ?ﬁﬁﬁ@ iRfant8YwRire %%@&%ﬁ?lsq{l@drﬂ&atem%%rhpﬁaﬁ%r that binds to
al'tered amno acid at pOS|t|0n 266 1s a | eucine.

a spefriﬁ@ tm@@t @thedha'n?a Rigetgobynie hisd toﬁpﬁﬂsﬂObe andapan bm@illlg stimulate
o Pl S AR ARTIOS Al 08B SR i

regiod®f t1f aptifera DMLeR @i BegioMRRIF @pAAniehecanl ead et fRATbyBite-directed

acids increase the transcriptional yield of nucleic
mutagenegis, @qjﬁb‘gﬁq @ab@egm@y@uﬁqjﬂptﬁqrb%ﬂﬁﬁ% Boweyes, any location that does

ot PR ORGP PRGBS B

used. Rﬁlﬁachbﬁgmmrm ahbaldad mﬂﬁm thh aptamm tdy@enaes thed 3G inotif may be

scr | ative a T7 ol yner ase
eppeRdsp RYDEIS PRI e BRSPS HEoBRmIISe figRect gt Bemgr, Any
locatﬁ)%rd'l 8o Hf at'f'ar&gﬁ{eni ﬁﬁﬁ% G&d sbnansss th@%lﬁ@ GIOtﬁg 'af;ﬂaﬁfé?to bind to
The 1sol at ed pol ynmerase of any ‘of the above

the noh@p&tmgm &y it mgntﬁacaaﬂy ertederedriviid. aci ds decr ease
di scrim nation against 2'-0Me nucl eotide
[00143]i pRospbahesin, f&imdlaton sidnatreaunE feftiiAs¢yalay mbgaasithaf (1) the
claim9 wherein the decr eased i m natjon ai ns
inducsione\ spEfie srspase(e-8p I%g‘ﬁﬁ%l% b T4T FSpae) 87 e Happuction of
certa{ﬂsiﬁf)o I eg?@f @?ﬁw‘ 1%[3 ;l/t%réégg %%és;?cﬁgcf? ﬁe&%c@%p@%e]@f , iB®bition or
supptehsiol 3f RMNA R okspops@ e of exrkimngolidesleal t er ed ami no aci ds
is the wild type T7 RNA pol ynerase conpri sing an am no
acid at position 639 altered to a phenyl al ani ne and an
amno acid at position 784 altered to alanine. 12. An
i sol at ed pol ypeptide conprising an amno acid sel ected
fromthe group consisting of: SEQID NO 1, SEQ ID NO
2, SEQ ID NO 102 and SEQ I D NO 103. 13. A nethod of
transcribing a single stranded nucleic acid conprising
I ncubating a polynerase accogding to any one of the
preceding clains with a tenplate nucleic acid under
reaction conditions sufficient to result in
transcription. 14. An isolated nucleic acid encoding a
pol ypepti de according to any of the preceding clains.
15. An |solated nuclelc aci d sequence, selected from
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19. The cell of claim 18, wherein the nutant T7 RNA
pol ynerase is expressed by the cell. 20. A kit

W@ 9podBig a contai ner containing a T7 RNA poP@IESHSE025653
according to any of the preceding clains. 21. A Kkit
conprising a container containing a nucleic acid
encoding a T7 RNA pol ynerase according to any of the
preceding clains. 22. A nmethod of transcribing a fully
T - OV nucleic acid conprising the steps of a)
i ncubating a tenplate nucleic acid in a reaction

MOD UL ATEO K P PH RN AT ORIINETE TOINANDOB JOBISTRI B A TOBC OB AP TAMER
acid transcription tenplate and nucl eosi de
tri phosphat es, wherei n HHERABEUEHS de tri phosphat es
are 2'-0OMe, andb) transcribing the transcription

[00144ac i is AimpPrany et ﬂmp}amnamlmtufzfpmpeetms fooalt elégdnucientide-based

randed nucl

therafeytbs S BRSPS bR BE o pARE ™ Ghsftd ePlndefiGitigptappication.

Whild'apRiRry@etictddaamucentactinair thietstdor i sifi& Rh ucfﬁc@[fues associated
the transcripts can be 2' unnodified. 23. The nethod

with gitracpliylan dediveipHes i the ease With aﬁtselﬁmn@ BiNAvelage thegapgutics), such

o il B MBS OR SOTRELS BBl ST i
bodyqfinmbdiified P apeeoé bﬂtltrlla&omiﬁtalli’ttwﬂﬁﬂhalﬂésimﬂl dogBrgasginicd. a
mut ant T7 RNA pol ynerase according to any one of

[001 455] ai Mg, th@predent 28ventibe proA bR ehA6 €0 fdgethodaRYarepethef
clains 22 to 24, wherein the transcription reaction

pharmgeakieatics @fmﬁa@@lscqmé@m&rﬁndolﬁs)aﬂmlarm ahiitt egtune aptamer
phan?gcco%lgeltﬁg TR AMYbif ]g k@hﬁﬁltg % hl%d&l%te) }%’Et%{n%k ghgrﬁﬁcokmetlcs
ar onpri ses nganese

anscription reac
is achiensl thﬂ)ﬁgh 'Ehﬁ_]ug‘ﬁidmm‘f 1ﬁﬁd1f5f1ﬁig nidies 6y, PRE ptbﬂyrﬁd:ra)' toRhe Zptamer
to 26, wherein the éﬂgps ription re tion furth
and/qrdhe, FicepeTaiion g modi &3 %8 o Ltfw Bh%s@h‘ﬁ?%‘yl) to alter the
chenﬁ@eﬁ 'cgﬁ'lgomggh Ih@ e TRERRG AL CRR NG 1O uﬁ‘l@é ﬁf‘er Bha RbBRetics is
wherein the transcription te ate conpri ses
usedan e iR veoleyhel asdingrtberaparic applicalines, vetliadatofelglimilm

t he nes ons are sent |.n .
devefopm P Sl PErPEN S BLET O at SR AN AD FabF SR TRRUS prplicatons,
e.g., REAMERLD 8&390 bPacktdcdrk BREN @Hér@ Fapidam gl ARB 9ARBB R f may be

i ons. nmet hod according to any one of clains 26
desired ip1y, degiprblaiorfleatease thacesdsmpe Bmes pgmgpﬁ@ﬂ@ thesitstilagiont
Attt ih EARP ok B0 ARGHGRN. B B AANGEDHAIAN Bl oystemic
circuddtidntofie tlmmtlt iaddsad,df mapbgdegebld to mscree Zhddresiltbncdtimes of
A nmet hod_according to any one of clains 26 to 30,
aptaipfe iR FIFCUBHIOR- nucl eot i de tri phosphate is present in the

transcription reaction at a concentration of 1.5
[00146le doadeEren.dhe bwabtﬂltbn@@%@nqmlm@womescwls%@ mway the
blOdlé{%ﬂ)Cl?l é%ﬂ{ %)Qalggr ﬂgﬁ@% %,Pcfscsiﬁ A:suby s%gséﬁtl(s SFo% gal vvh i r 1er{Féar%]%eutlc
appliBatidng ot trﬁl@ bk fdleﬁll'tmﬁ@h)aﬂ’@l i mdicﬁﬁﬁbﬁtldlfbﬁdﬂleaptamer the1 apeutic in an

transcri ptl on reacti on at a concent rati on of 2. ITM
effort odaggshe EWIP‘&@T e of tipig 96 8 SRR floprean é0r§esofrﬁwgwa In these

apph‘c‘fﬁpﬁﬁgﬁl | ﬁ]&@re{ﬁ%ﬁ%ﬁ@%?e?eﬂt{%ﬂ? ab& Igul?t % §p\%ﬁ1eﬂr% etllsrslue or
orgati(e Tnrodles d:lien 4qie|utm apelaations) itfrmigst bedestabipte Seset tissues displaying a
1 @EI yet hyl ene % ycol. 34. A _nmethod according tqo any of

cellu,

Seer PP ASPIPWM fsariated iker BYRN SIseRRecY GURRET other

abnoﬂﬁﬂ {Ho@clr‘]ggﬁ RRALBat RSk Hﬁef t?lel%g LRRt p;ﬁgfef @Y BEuMIMBs in the

con T: guanos ne nmonophos guanosi ne
affecohidpttsemfpri%m exaipple, §d dascmbaglia rhlmespmmsnmakmipbszﬂfmlémteﬂ States Serial

fl ouro guanosi ne di phosphat ggg 2' - am no guanosi ne

nonophosphat e, 2'-am no guanosi ne di phosphat e,

2' - deoxy guanosi ne nonophosphate, and 2'-deoxy

guanosi ne di phosphate. 35. A nethod according to any

one of clains 22 to 34, wherein the transcription

reactlon conprlses |norgan|c pyrophosphatase 36. A
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singl e stranded nucl eic acids, wherein all but
optionally one of the nucleotides of the single
W@ eoaeksds nucl ei ¢ acids are 2' nodified, c) cone@DURING6/025653

the candidate m xture with the target nol ecule, d)
partitioning the nucleic acids having an increased
affinity for the target nolecule, relative to an
affinity of the candidate m xture, fromthe candi date
m xture, and e) anplifying the increased affinity
nucleic acids to yield an aptanmer enriched m xture,

No. G@Vsasfoebw R84 BARASECH §, 2008, Al GEitlcdBLERI RIS & the

“modified nucl eoti de except that the first .
Phann@nﬂl@@ﬂp%j@wlqdkﬁe‘ﬂaﬁloa@@ Garlice: B@rapeuhqaﬁb’ dirfdi ia dheapen-provisional

h d |
appll%%qnl¢1§}{e%$tat? Ee%—qé?n\%)ﬁé}ejg T? ﬂe(d ona? 5@%;21%@ Fltg Fed

“Contid8ed Modarsied offifel Hhah‘ﬁadﬁ)lltﬁieﬂbs:amﬂBﬁ)&sfrlihmithAlpmlgﬁt
ii) reverse transcribing theincreased affinity nuc
Thergpeiities”dPBSlalian OAaR RSAMERBCFIENES @ gacPEﬁxflan?ewﬂh a20kDa PEG

l g
roinRTH S48 i R AR HEDRS) ARt
meﬁﬂﬂmmﬁpammmhﬂﬂesEﬁnﬂmnminmmbure conprising the
anplified reverse transcribed increased affinity

[0014TC| GoGletginiife tBS phiitaboldnstd 4ndtbiedistiieundeh @ik aptamer
transcribing the transcription mxture. 38) A nethod

therapeuiss (¢ &g ARtBSHEOTGHERLESOr @PRIMPES ey ingpaltsyed @m@}&%ﬂﬁs ahngh as
r
o8 UL S5 BROBBIEL 5l Dt EEPLRLER e, o
example, dreyhabdiéfedt; o3 tad piesiBS clcaraBB (@igy the wolune wikstobutimmy @ ss) the
nucl eic acid transcri | ate c rises a T7 RNA
aren {1 rcREen bR R SRee A P E SR T BEk R Rireth S Pl
concéntraiBn t(@max)'l'gn&{% 1994113&%&&@1?0% tﬁﬁé)gmkﬂ of &Daptdn SEdRBSdsition. As
according to any one of clains 9, ‘conprising
used heysan thertgrrs 4K "apferptoghie preamaténtbe plot afithe plaspratroticesfration of
a nuc one
an a5 b T SHE P R G B PTG D) T A RS s used
to es@mbichh@bipaefilabllBPEE.,1thé p&beritered fkienitiaieeidchpteser therapeutlc in the
wherein the tenplates conprise a pronoter, a fir
circu4tipp @ltpreditenes gqs‘ggtéqrs) agd/of gptal aﬁqn@ﬁb@@r i eathe 1ate at which the
aptalgﬁgtﬁ%ﬁﬁé}trt]g 1% Fegljécg)%% 51[5?? gl 1f[eg %f a gﬂleh Iaﬁta{]'fe{ g'fe %ﬁgﬁg rghe volume
of dlﬂﬁbiltﬁﬁ]. relfestthapkhema bom@ntrhleoﬂ (bﬂ}meupyamﬁr tlhdla;rmub itptheamount of

npl ate. c ates in a_transcription reactlo t )
aPtalF%réﬁFStePW@ 7 e et e A AE SRR S ppapuiside of the
plasnXé 8' dfth&l)ﬂofeeé&%fa%%aﬁ{)@nsc” bing the transcription
m Xture to obtain a candidate m xture of cDNA
[001%5% T%nﬁtc‘es@@tqgﬁér{ﬁohg?oﬁ%'gn%wg AW EheGRARL 1 gdlﬁa{% hl?&ntrolled

nus sequence encodi ng t
mantje ah® peamiacokiheticd'and brodnsm@tmh dfhebdRbAaptenet adilﬁpomtmm e.g.

ligation reaction, g the ¢ tenpl at es 8
MN/A gRIGIETS; (i éiWPubéfrCSFJ;‘ﬂg%tF“&ngh %‘ Pripf Lo pRtpgicr, to amodulating
moicBPAth 484 &%, 11%%1&% gieg%def, ¥t yﬁlef“céﬁlnﬁiaf glgr% b IAHERBErating

nponent or en transcription the library
modified hnelastides itb @an apemst.ae desmidied heres, cmijegzelom of iaenodlfym0

nucl ei c acid segue 0 ent c ses. a. se
moie iR RBP4 WACY CATBBRL FBP LG YRIGTr asects of
aptalﬁﬁg'éﬁﬂencé%meﬂﬂ%m@ﬁﬁa’ﬁ@ﬁj alf dlﬁﬁﬁﬂuﬁbﬂfﬁ) tisehgr ein step f)
conprises the steps of: i) cloning the library of

an t a, ot
[OOI%SI[]anZIg Eidlkg%llblgﬁ) 51@2[}91}«,% bz/ 1ﬁ@ﬁq§é§, b1 ?%é%@%@tﬁd}%ﬂ%ﬁ‘qég@mﬁsg are subject to
eliminaighrvvid ualal ﬁl‘tﬁamnr iAstsuicln atrewjshst-eesistant aligonaclsctidgddnonistered
reaction to result in a trangeript yield, iii)
assessing the transcript yield of the individua
transcription tenplates, and iv) identifying the
nucl ei ¢ aci d sequence conponent in a transcription
tenplate that results in a predeterm ned transcript
yleld 43 The nethod of cIa|n142 mhereln the

Y o o e "




45. A nethod according to any one of the 4 1 to 44,
wherein step b) further conprises treating the

W e@nsesihed transcription mxture with DNase. PABUSM06/025653
nmet hod according any one of clainms 4 1 to 45, wherein
step further conprises purifying the transcribed
transcription mxture by partitioning the transcri bed
transcription tenplates away from ot her conponents of
the transcription reaction. 47. The nethod accordi ng
to claim46, wherein the purification step conprises

111traxreﬁ9tlls@§3 typekalll RRBBILS B iPNivé BACIIFOSE DL fe, ublesd HRALBSE chilibe
transcription reaction through a desaltlng col um. 48.

blockad nEhissen e eeratimighedbyn pijhes facelitating rapid disiaibation apefdhsmblood

str eaff) 6r?t§ I%Jg;%efs of gg?r?m ga% %rtﬁ aé@?en&}]neoﬁgmrl]ﬁlv?géﬂ 0? tl% cﬁ%)guagotlde

abové the@fBpivadiaccutiogbfor die gleaetulan Guigudakion bf gﬁﬁlll fherapeutics to a
reacti on congrlses a nucleic acjd splint and a 5’ -

PEG pelysish R Rvayemt @Qf%b‘?dg]éﬁﬁ‘éj‘@e?aétqr@@até‘i@@éi dengdheppgsidence times of
aptan?JrQ ﬁg&rec'fiﬂatlt%ﬁet}lérggﬁ%rgﬁ‘g? nggc(?({esgi & ?nﬁgngnéb&; @ﬁﬁhg@gf"’ct&/eness
againeDvagciliaargetsce prior to performng step f). 51. A
nmet hod according to any of clains 4 1 to 50, wherein
[001307e MphemseEs b4t beddon)gRedd tor @ﬁﬁWdf&ﬁ@dl%@g mbleﬁai 8uch as high
nodi fi ed nucl eoti de_tri phosphates and mut at e
molegiprweighispolymers, arge PREY ReRidSS: % af #h (513 aHBe é@lﬁ fragaaent of the
f C t t
SRR GCBEN 99714 EPICNS, o PRGSRIRISY hay e 1
acid :aaqnﬂ’rod idagvédframaherttmt] lelix 2 theAmseplilataneenneei eltomeotic protein

(Pletg}g %gglr &9@6 3]@6111@38%1?57]?%4(&3}% {Ez[\g (alsggrﬁég)ésitively charged

cell- ﬁ%ﬁéa&in% ﬂebﬁ‘dém%h oSk S eREinflR (A&gﬁi}?@ﬂﬁbﬁheeﬂ 4. @000), Nat. Med.

nucl eoti de tri phosphate. accordi'ng
6(11)t du%?n? Réthbirdi hes B. (2092)) 54\/1661\:1%91 45¢1e: 3613r9x g sinel

mole 8 e AR R RGP G o i1 o B NP B Rreppigon Bhiugates

descriBét Mefeih, T vﬁb%lwméﬁﬁff& BinieSs e lakeicaddse W&Lﬁﬁl}@ﬁ@b@lplexatmn
consi sting of: SEQ ID NO 1, SEQ ID NO 2, SE

with P56, erame. 1Hor Rigmels, cograsyaponof 2 0xethd Feped 2/ M@lrmigﬁed aptamer

thera‘a%utlc'%wma% 2@ %gﬁg?&lﬂgﬁ%ﬁgﬁéﬁé é&%? gg[garglg‘) 1%%15?;}%?0‘[%9 apﬁgner

dlsmbﬁ@cﬁﬁtbﬂdoﬂ‘t heiithy ead infimedttissues o Faghé¢matre,alie 2hkDa PEG polymer-

bet ween O to 3.5 tinegs .great h he manganese
aptamfaﬁoawgate PSR PEHDY BEEHER iR aHH A 5@&3’%&? Yyt lgarﬁre&%l@ng renal
filtrafn %%‘t 61§.5W}ﬁle~rtﬁle'eff€’@1ed'ﬁjﬁ{%ﬁ§tﬁh RYal BRIt learance, the prolonged
triphosphate i's present in e transcription reacti
systeatic exposume elﬁﬁordaetlibcymr@s‘encte of thiv20 ke m@ntyahsorhmihmesahstnbutmn of
magnesi um i ans 6.5 he .concent t Lon
aptarf a0 A negiary Bog dihierd ek SRES Al Boae RSt gite of

infla@B¥tiONETRE afthRbB0 BDa PRGSOy MBeE R iaRAG Rechpt A8 Biftribution to
trughosphate IS present in the transcrlptlon reaction

the sigg ofanfanoetion.surlbthabthe PESyaied am@mhmfﬂrmataﬂldrac@fmulates n

inﬂajﬁgcgggsﬁlgg %oglﬂes 1rﬁst§1n%esg%6rfcg)§tlk§}ﬂe{] ﬁgl aé}?e% Ig&g %ale %s able to access

the iB&or@feelly, sedhadsor 2RarhpledBidn¥h@dliel N each nucl eotl de
trlphosphate is present 1n the transcription reaction

[0015] 2MVERRGEMHIA R8s &n dsdodiMed tdB08RRRARE f)ﬁtfsﬂn‘él Riedfance of
magnesiumions is 9.5 nM and concentration of

aptameas gﬁmmampdm sn mscﬁmﬁgamd apgimerAvireh nodrpecates ithg'-Fand 2°-OMe

aims 4 1.to .60, wherein the tr nscrlpt Q

stabifi oot PisT e iscpie R e SR Ry ah e of i @Bibitg 2 high
met hod according to claim6ky wherein the polyalkylene
gl ycol is polyethylene glycol. 63. A nethod according
to any of clains 4 1 to 6 1 wherein the transcription
reaction further conprises a guanosi ne residue
sel ected fromthe group consisting of: guanosine
nonophosphate guan03|ne dlphosphate T flouro

o - 1 . o o



consists of 2, 3, 4 or 5 guanosine residues. 66. A
nmet hod according any one of clains 4 1 to 65, wherein

w0 b@7gdegener at e regi on conprises at | east 4, 1PCT/BS2006/025653
30 nucleotides. 67. A nmethod according to any one of
claims 4 1 to 66, wherein the nucleic acid tenplate
conponent sequence to be identified is a | eader
sequence. 68. The nmethod according to claim67,
wherein the | eader sequence conprises the first fixed
region and a sequence derived fromthe degenerate

degre%%ghﬁ&e&fe sEa'Bﬁlt‘} %E‘Qz‘tﬂﬂin@ ih vBbadi¥plhyARSRITbEY frOf plasma (z e., rapid
| eader sequence identified by a od

plasnsacaimrmwg amcbé eawl disibytion P Hisugs, Privegardp imo theAﬂd@% tvlhen

ence ing the nucleic acid sequence from
Compﬁ{f%ll 8(’5]{%@1 gar?]egcl eotl de 32 of any one of the

sequences sel e r g of: SEQ
ID NGs 10 to Q%E%QD&%ﬁ ZE ]gggﬁiﬁgc‘iﬁi rising the
ucl ei ¢ aci d _sequence fron1nuc|e tide 18 10, nucleotide
[001@2 i Asaiﬁﬁcr&eé aBeve, HErTEly AR LR ik giﬁhtfﬁ%le@‘flﬂu%elght
-non-iffHh fn@?> %/tm §ﬁ% thp NeBitii Qo biRertRe ﬁ&ng@bkmetlc and
rans ripti tenp at 8 conpri si ng al er sequence
pharmsdyakimg prepeaiigs cfmacieic acidsi m&kiﬂg)tlteIn mare e?fﬁzctmmtherapeutic agents.

FaVO{ql?geg&aB%%elg%htg el@% (Ea%.glslg,}lég %E%gfege glté’ceet tge(%g%hggon by nucleases
decre%% HEENGE U dh3hé Ndne %i@e&ea%%@ Bepdsirdd8tRe immufd sy@teln and
<12 0> Material s and Methods for the Generation of
altergduditytbation Oﬂ\Vb@i iHerapguing diredgh the badyrr anscri pts <130>
23239- 587- 061 <15 0> 60/ 696 , 292 <151> 2005 - 06-
[00153) <T66 aptaisi cerhF@sitidatod titd inverdgiogitoay B @erivatiged Witk palyalkylene

glycoi 2‘3@19:@%)21;9,155% t< %ﬁg%&#&%@%&aﬁ%g ngfcz:]}%ﬁ;:arzcz Qe izound in United
Stateyﬁﬁflmﬁéﬁaﬁéﬁ) Qer. NoMeb/ 788833, Hled b8 NO$BmbEE2 1ADBOI, Yshi SR herein

er Asp lie Gu Leu 1 5 10 15 Al a Ala lie Pro
111001‘ph1@.te;015hy mfﬂren_cg in b antisty. Hiwicpy polempersgsgd A gle liayenpign pelude

oA B S b9 B B o

glyco‘}"(ﬂlcﬁdﬁlngﬁﬂly is}bproﬁlyhnag}yca) U Aditicm@llh rafddbnAbablasip cdiﬁﬂlymers of
Ala Lys Pro Leu lie Thr Thr Leu Leu Pro Lys. 65
dlfferp@t aﬂs.vl@ee %lties Geéz Aty lepeyoNideandspropdgnerpgd @rf@n@ealseﬂ i many
apphgﬁt on y?ﬁn @%ﬁﬁokt c%nia‘ﬁ&l %?mggpgéfa@l/enl:%ﬁ/ﬁ gllug% Qsl%@ 11%@1116&(
polylﬂblateidmhla’u%ﬂ at a'ey:h dnd ev1frﬂlydr®x-:yl Igycmp?h HOFRH, CElyOAICALCYRO) 1
u r_Ser 125Ala r. Thr Val n a
CHGH-OKf (TGS polifizr; idheg G Ry oy Ao 3 o e ERieal iy, AsS e

reprefSRed 3 LHOLEE ANEH ] P\bﬁer@’f)is Ah&erbtb&d MNaBthASAPEEU s{hboAkfresents the
Lys 145 150 155

following structural unit: -CH2CHwO (CH,CH,0) ,-CH,CH,- where n typically ranges from
about 4 to about 10,000.

[00154] As shown, the PEG molecule is di-functional and is sometimes referred to as
“PEG diol.” The terminal portions of the PEG molecule are relatively non-reactive hydroxyl
moieties, the —~OH groups, that can be activated, or converted to functional moieties, for
attachment of the PEG to other compounds at reactive sites on the compound. Such activated
PEG diols are referred to herein as bi-activated PEGs. For example, the terminal moieties of

PEG diol have been functionalized as active carbonate ester for selective reaction with amino
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His Phe Lys Lys Asn Val Gu Qu Gn Leu Asn Lys Arg

Val Ay H's 165 170 175 Val Tyr Lys Lys Ala Phe Mt
w@Rm7vede4d/al G u Ala Asp Met Leu Ser 180 185 1BOI/LyH06/025653

Gy Leu Leu Gy Gy Gu Ala Trp Ser Ser Trp Hi s Lys

G u Asp 195 200 205 Ser lie His Val Gy Val Arg Cys

lie Gu Met Leu lie Au Ser Thr 210 215 220 Ay Met
Val Ser Leu His Arg An Asn Ala Gy Val Val Ay Gn
Asp 225 230 235 240 Ser Qu Thr lie Gu Leu Ala Pro
Gu Tyr Ala Gu Ala lie Ala Thr 245 250 255 Arg Al a

&ilsyb Bstitfo\bRthSr M ativedy S6f-rddcavdvRfd (RiBriddr © '&th
mole yg%los 2650270 1VaI aPregry Pro Lys %%I%IE nTﬁr ld y 1

succnmmdﬂ aptigy gst@ moipiies fop MpEIPYS SpBEnRe®. ASn O y Ar g
Arg Pro Leu Ala Leu Val Arg Thr H's Ser Lys Lys Ala
[0015590 B%aﬁﬁ) Bppleatidvs itAs destipble® napihe PYAT nibjaculdin dreend with an

Al 3 0,3
esseniiply jrertfivaiaiot  RyEnEPE GERIEYE i fenoginisgatlofmono-
actlvgtg(@ 313 the33Re YeproftiR tidpdpedds whigh g&{eré-ll&sdl ﬁl@Y hdO%ti §eact1011 sites
Pro Val GJ'u Asp H e 340 345 350Pro Al a

for ac@vate@lHEQsebl fngtineal actyentey REGS l@amexte@lmogém yleqdmg

poorlx&gnc%%gal ﬁggrqggfes% 8 géll%%af%%or%ro ?,ctwtgad-lglli‘s’bsg e @r(%mﬂl g\nmety on the
termifigo 18 PEEY dib MoRkcdleltycddBris ketstitdted Witd ﬁﬁ&eé’cﬁ@e &Qﬂloxy end
400 Met Leu Gu Gn Ala Asn Lys Phe Ala Asn His

moiefsy, 0 He Thpothgs wgmsraabtemmuppbthpFEGERlqeale t)z@ﬁaliy }f§ converted to

I
areaé}i[ﬁv% gpgndb‘ét% ﬂ@ yca%% aﬁﬁsﬁt%e%r ?ﬁ:{chﬁ@h‘c egﬁele %18/6%%% #é%urface ora
moletilel s¥dhaaslaygro®Bb 440 445 Gy Lys Pro I|e Ay Lys GQu
Gy Tyr Tyr Trp Leu Lys lie H's Ay 450 455 460 Al a

[001FgN CAGAlrapsiymevalhidh Rydiyalyake BicprobetiEy o sGhibilfdydn water and
lie Lys 465 470 475 480 Phe lie Qu GQu Asn Hs Gu

in manypreguic spyents, dackyed toyigity, yad Gisk opprgnwgegaomty gang usg of PAGs is

to co%éﬁltﬁlzﬁtag% 81 5%03)'%%1 0 oﬁ%b&% m égugg go é%%e %?e%@éG—mohcule
“conjghteTholubles Fbir exd@iple, lithnsIecn Syowrbthat th OvabE Sndsubl@ysug paclitaxel,
Ser u eu Al a Phe Cys y.lie
wherggtip g0 B56: Batprarsdvesssife.spleeRBbldk Bl ar gOls i ety 0:331-336
(199 alPA(a‘r )501%1%&1‘[@5! &e '6'&@11 M@d % gn@‘@ eﬁlsér?lc% §§lu§ﬁ‘i@y lﬂﬁystlﬂﬁﬁty but also to
PrOIOng $h651ﬂ50<571®o162t51_w1m1fdaﬂe q&srrpleyudpsl ie Leu G| n AI a As P AI a

lie Asn Ay Thr Asp Asn 580 585 590
[00157] Polyalkylated compounds of the invention are typically between 5 and 80 kDa in

size however any size can be used, the choice dependent on the aptamer and application.
Other PAG compounds of the invention are between 10 and 80 kDa in size. Still other PAG
compounds of the invention are between 10 and 60 kDa in size. For example, a PAG polymer
may be at least 10, 20, 30, 40, 50, 60, or 80 kDa in size. Such polymers can be linear or

branched. In some embodiments the polymers are PEG.

[00158] In contrast to biologically-expressed protein therapeutics, nucleic acid therapeutics
are typically chemically synthesized from activated monomer nucleotides. PEG-nucleic acid
conjugates may be prepared by incorporating the PEG using the same iterative monomer
synthesis. For example, PEGs activated by conversion to a phosphoramidite form can be

incorporated into solid-phase oligonucleotide synthesis. Alternatively, oligonucleotide
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Gu Vval Vval Thr Val Thr Asp Gu Asn Thr Gy Gu He
Ser Gu Lys 595 600 605 Val Lys Leu Ay Thr Lys Al a
wohewMhmiEdy G n Trp Leu Ala Tyr Gy 610 615 6RO1/Us1006/025653
Thr Arg Ser Val Thr Lys Arg Ser Val Met Thr Leu Al a
Leu Gy 625 , 630 635 640 Ser Lys Gu Phe Ay Phe Arg
Gn dAn Val Leu Gu Asp Thr lie G n 645 650 655 Pro
Ala He Asp Ser Ay Lys Ay Leu Met Phe Thr A n Pro
Asn G n 660 665 670 Ala Ala Gy Tyr Met Ala Lys Leu H
e Trp Au Ser Val Ser Val Thr 675 680 685 Val Val Al a

synth%l@ cé@f)e & igplé{ea wWBL sitdSdpedifie ih@ipdeiBoroe a haivd BEG ¥8achment site.
Leu Leu Ala Ala Qu Val Lys Asp Lys Lys

Mostmnn@r&y thltha:s heep @gpom@sh@csbyr adlizamof7ply ewrsnwaalmyls at the 5°-

tenn%%(n\?/%%po;g d@s 1g\é‘arlno$ osptg' mglye IEQI% 1&5 O.lllﬁ in Tgtgp of solid
phasé-S¥htIASR). LB bin Melhis Eblﬁrob,cﬂu a_:fé&tﬁé PEHQ. g(';‘lqne@lﬁclﬂéelcﬁwéged so that it
Leu Gn Pro Thr He Asn Thr Asn as ASI? Ser _Gu. 75

will reges and forpp @bgag(bw)d;h@n APEng)yis cappingy withdhe pyrfiad cglgqpléoleotlde and
the cﬁﬁﬁln’é%gacigﬁ 1 %&t\}\g%o]\}a n/80 Ser Gn Asp Gy Ser

Trp Ala His Qu 785 790

oo 0005 St FS AU iR

relatdBtd aliRih 2R 6f fa)éﬁoré\hﬁlu‘d&ig the @ppdrent Bive (BRI, a82{a828d 83@rms of
Val Asp Thr @é@ G u Ser Cys Asp Val Leu Al a Asp Phe
e

hydrq@émamwaé%) gamugas: bn@w%ws@m@@ af knqyyto more

effecﬁ?ély%cﬁ:k@ga@ﬁv 365136 %e{éﬁl tﬁlrcgnﬁgelﬁﬁénﬁgu é@g séé’[eu:ﬁ half-life of
smalPsipcibheldtles 8.9, , BeHide8GindibansPhBgdiiualesBd &Y. 'Ihs: ﬂliilivy &FFEG
> Art f| ci.al Se ence <

conj g2 gﬁs ﬁi%%%é?? e HOUTY P AR TERe tﬁ%@ 38 1 to approximately
50 kﬂ? gﬂhﬁ&lﬁ&%&% L8R mmﬁﬂlgpzscﬂ%ﬁ&ﬁl efﬁ%@ ad| Eafjlf ﬁe%e@@rﬂei’ﬁ&ined by
macrAplaageHnedmtod mmbAQsmThtherLtéaml ﬁllnamagpn Hlastha'k]dnasy GI u

Arg Leu 20 25 30 Ala Arg Gu Gn Leu Ala Leu Gu Hi's
[00160]u Pesdutyion G highvbhol&@ularGleiglBPEIRs @3 0ADa) sagbdhiéliclg inefficient,
and L gnsl}/\t/eet fsh 2(15 ro(l-iltéJ to@agdsqlg S}%llet es19/ osf lﬁlg}?mqe\éul(% gve ?1"[ P]E%—r?uscleic acid
conjugates, previous work has been focused towards the generation of higher molecular
weight activated PEGs. One method for generating such molecules involves the formation of
a branched activated PEG in which two or more PEGs are attached to a central core carrying
the activated group. The terminal portions of these higher molecular weight PEG molecules,
i.e., the relatively non-reactive hydroxyl (~OH) moieties, can be activated, or converted to
functional moieties, for attachment of one or more of the PEGs to other' compounds at
reactive sites on the compound. Branched activated PEGs will have more than two termini,
and in cases where two or more termini have been activated, such activated higher molecular
weight PEG molecules are referred to herein as, multi-activated PEGs. In some cases, not all
termini in a branch PEG muolecule are activated. In cases where any two termini of a branch
PEG molecule are activated, such PEG molecules are referred to as bi-activated PEGs. In
some cases where only one terminus in a branch PEG molecule is activated, such PEG

molecules are referred to as mono-activated. As an example of this approach, activated PEG
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Ala Asp Asn Ala Ala Ala Lys Pro Leu He Thr Thr Leu
Leu Pro Lys 65 70 75 80Met |lie Ala Arg lie Asn Asp Trp
weh@784xd u Val Lys Ala Lys Arg 85 90 95 Gy REFUS2006/025653
Pro Thr Ala Phe G n Phe Leu Gn Gu lie Lys Pro Gu
100 105 110 Ala Val Ala Tyr lie Thr lie Lys Thr Thr
Leu Ala Cys Leu Thr Ser 115 120 125 Ala Asp Asn Thr
Thr Val Gn Ala Val Ala Ser Ala lie Gy Arg Ala 130
135 140 lie Gu Asp Qu Ala Arg Phe Ay Arg lie Arg
Leu Gu Ala Lys 145 150 155 160 Hi s Phe Lys Lys
prepaﬁfb})/ﬁle afthdhnfdnd oﬁvfb h@ﬂoﬁéﬂﬁo{% PEAL Yo Y& sirfd dordivhich@Ssubsequently
170 175 Val Tyr s Ala e Mt Gn Val Val Gu
activaiehfonsprckibn hiheearscribed (BeingD al yNarars, vol 21622 003).
Gy Gu Ala Trp Ser Ser Trp His Lys Au Asp 195 200
[001 61(])5 '$he preisent Hivgentan paivydeyahothegecaSy sfitdtive Gute Methe lsputhésis of high

moleqylfy AR E G RO G e RASh 228 episs Tk oty
PEGﬁ%d Gisteibicidsl Th&kbsbtUnindioRalo@nbortydssé BEE KA aubimeric
Ala Thr 245 250 255 Arg Ala Jy Ala Leu Ala Ay He

ohgosecrle@rd@s e » dwhv@u@dnapbmne@a"h\?/mesgxastonmoz"ﬁtﬁovallatepmhlgh

molecl&}lgr xﬁ-%\gh‘rgc[g%lpyé 1023:? hgeya %g SKlrlBﬂlZS %mg%y ﬁa)imﬂ:%r W, sepflrates

differBhporiond B fnS@taniey Se. gz.yﬁle/ﬁlﬁ} Mnﬁ%&teﬁ%ﬂﬁﬂ a Miigleoil:@arﬁw
Gu Asp Val Tyr Met Pro Gu Val. Tyr Lys Ala lie 305

sequegee sgqls t@ﬁ@le/lwﬁan qreangprentof %lﬁlg}rmoliquéarweaglﬁw&tameé composition

S 0
is, e.ﬁlglcﬁt?a G P% E@g’leﬁl aQ:u%@%l%é 3%1516 m(ﬁs@hé%rh g%eater than or
equal343.350 Pro Ala |lie Gu Arg Gu Gu Leu Pro Met Lys
Pro Gu Asp He Asp 355 360 365 Met Asn Pro GQu Ala

[001629uU Thgh Absecilliap wAleit 618pdNitondl of tiY avéltin\Vadlude ﬂhoé’gl&wmg a
380 Tyr ArfgLsAs Lys Ala Arg Lys Ser Arg Arg
molegggar ‘K@ﬂh@ (Pt qst KDz 9@01@99811'4@@ tmaliﬁéhaveaun@eﬁuw ‘é(elght

betwéiﬁgl dﬁéﬁ% @]a)ﬁnasu’\%é rng‘lhs Bnd_’rl_%/cglla%lv@m%lt%ohfpesﬁ Bs étocﬁe Afvgntlon are at

least V6 20580, 4@60%048@1{@2511&13@ Asn Pro Gdn Qy Asn Asp
Met Thr Lys Gy Leu Leu Thr Leu Ala Lys 435 440 445

[00163]Y Lysatiliginkin®i&dy ys 4 y®lddlile, ap’oﬂﬁyn of a’ h1on€cpleLazllhidhyiﬁqplrbves
e Hs @y 450 455 460 Al a Asn, ﬁ
pharngggokpmegc pﬁ%pmﬁ@a@dcvwgc pyogentiss ohids haslbma}?s ﬂa%welfshteaniﬁmer

com sﬁoﬁ%g{( ‘ﬁ‘ﬁs%&g%ﬁ 3 Wnfssiséd, 8 sBliAlPnbss Bla@nd¥&uSES portion of

a molecule which brings two or more aptamers, or aptamer domains, into proximity, or
provides decreased overall rotational freedom of the high molecular weight aptamer
compositions of the invention. A stabilizing moiety can be a polyalkylene glycol, such a
polyethylene glycol, which can be linear or branched, a homopolymer or a heteropolymer.
Other stabilizing moieties include polymers such as peptide nucleic acids (PNA).
Oligonucleotides can also be stabilizing moieties; such oligonucleotides can include modified
nucleotides, and/or modified linkages, such as phosphorothioates. A stabilizing moiety can be

an integral part of an aptamer composition, i.e., it is covalently bonded to the aptamer.

[00164] Compositions of the invention include high molecular weight aptamer
compositions in which two or more nucleic acid moieties are covalently conjugated to at least

one polyalkylene glycol moiety. The polyalkylene glycol moieties serve as stabilizing
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Leu Gu Asn Thr Trp Trp Ala Gu G n Asp Ser Pro Phe
Cys Phe Leu 500 505 510 Ala Phe Cys Phe Gu Tyr Al a
w@kop7Nede4sa n His His Ay Leu Ser Tyr 515 520 SPESHER0QYE25653
Ser Leu Pro Leu Ala Phe Asp Gy Ser Cys Ser Gy lie
G n 530 535 540 H's Phe Ser Ala Met Leu Arg Asp Gu
Val Ay Gy Arg Ala Val Asn 545 550 555 560 Leu Leu
Pro Ser Gu Thr Val Gn Asp lie Tyr Ay lie Val Ala
Lys 565 570 575 Lys Val Asn Gu lie Leu G n Ala Asp
Ala lie Asn Ay Thr p Asn 580 585 590 du Val Val

EE&H ﬁ«{@b Bﬁtéﬁr@wﬁ%% T8 lerfd Iy dal ndiét§ isSedvaldntly b¥end at eith
moie ' gOS1 1VaI 1s aﬁ?umya %e ThgrIy Lys AI ZlLeJ aAI ayGI y A e

end t@tan amap?ler_,éuclmlgt tt}yrpo@ay(y@:gg Byool gpus g nuglgic aqrdgmg@ﬂes together in

one néxgﬁ % rgh%ﬁ%lyél ?legg ély\égll 1S %‘d t@é bﬁﬂm}g\rn"i‘ma%u Xck\}%?nposmons

the ptifildry3tticAES of the dolvﬁleﬁ Aol6éfe ﬁfbﬁh@ ﬁld:lir@aﬁhlaaﬂgieﬁleﬂismlclelc acid-
Ser Gy Lys Gy Leu Met Phe Thr. Gn Pro Asn G n 660

PAGgeslag7ridy @naesangply 13@9011%@&‘[;3311&1@&;@ the gripagy strystusp gucleic acid-

PEG- é%Ele%adm(ﬁEAné{ﬁér %an?eg 13 aﬁglgalg%?ankf%lgelﬁladaﬁ v %gd%gflSEG —nucleic

acid 708G -eunodeic Abid. Ala G u Val Lys Asp Lys Lys Thr Gy
Gu He Leu Arg 705 710 715 720 Lys Arg Cys Al a Val

[00168]S Topr¥@lce e nidl€ic AsiR—BBG-PhricRicacktonfligtd] 2e fidleic acid is
735 Gn GQu Tyr Lys Lys Pro He G n Thr Ar%; Leu Asn
B

origipally syethegped ﬂ@h ﬂnmt beass arsingle yeagiive sifr(em: gt isanona-#tippisd). Ina
prefe i e%b%dﬁ%ﬁt s r%%ﬁvé)ﬁze fo‘gg a 1{1/0 %oﬂpilﬁﬁodéggd igtﬁe El’ﬁgerminus by
additial ofAl raodiTier ﬁliﬁpﬁ(&ﬁmﬁh’te aSitlne ]Astpsteiﬁl i s8Hd phiise siethicss of the
011%0?9?16%551{? Yphigvea desbssion sl ot agtsw%eofﬂﬁggwgﬁg cdapiebhicotide, s
recor@ﬁﬁt@zﬁ ccﬁﬂe@n@a%%nl'h § shluBoftiBit AFRInfb & s@%ﬁ’taﬁ&ﬂs th?&kolysm of the

Phe Lys Ara Val Arg Gu Thr Met 820 825 0 Vval
activatied PR, I@aprserre@gmbadimes [the eancahtzatiogmf phgoﬂiy;;leop@p 1s 1 mM and

35.840 ..845 Phe
the reFgfitAuRe Ep iR pomp s DA N Bl SRR S Rkt he
conjidaje iAsltikied bHSIdw: SiepAlige Afdtidh 6F Ihghll @uti iSe bi-AFRtiGNe PEG. Ina
65 870 875 880 Al a Phe Ala <210> 3 <211> 93 <212> DNA

prefezrpd 3131bAﬂtnilq1]'t,dthE§éH9]elﬁ getivapenipt both ends (bi-activated) by derivatization

with succinimidyl propionate. Following reaction, the PEG-nucleic acid conjugate is purified
by gel electrophoresis or liquid chromatography to separate fully-, partially-, and un-
conjugated species. Multiple PAG molecules concatenated (e.g., as random or block
copolymers) or smaller PAG chains can be linked to achieve various lengths (or molecular

weights). Non-PAG linkers can be used between PAG chains of varying lengths.

[00166] The 2’-O-methyl, 2°-fluoro and other modified nucleotide modifications stabilize
the aptamer against nucleases and increase its half life in vivo. The 3°-3’-dT cap also
increases exonuclease resistance. See, e.g., U.S. Patents 5,674,685; 5,668,264; 6,207,816,

and 6,229,002, each of which is incorporated by reference herein in its entirety.

PAG-DERIVATIZATION OF A REACTIVE NUCLEIC ACID

[00167] High molecular weight PAG-nucleic acid-PAG conjugates can be prepared by

reaction of a mono-functional activated PEG with a nucleic acid containing more than one
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<223> chemically synthesized DNA transcription
tenpl ate ARC 2118 <220> <221> m sc_feature <222> (40)

WO 2(080)564223> n is a , t , c or g <400> 3 taatBCHHS1006/025653
cact at aggg gagtacaata acgttctcgn nnnnnnnnnn nnnnnnnnnn
60 nnnnnnnnng gatcgttacg actagcatcg atg 93<211> 93
<212> DNA <213> Artificial Sequence <220> <223>
chem cal ly synthesized DNA transcription tenplate ARC
2119 <220> <221> mi sc_feature. <222> (40) ..(59) <223>
nisa, t , c or g <400> 4 taatacgact cactat aggg

reactig kgt Bl §d AHGERThe HABRUIT bIAEHRANE R Bi-88livated, and contains
nnnnnnnnn%mg(atcgttacg actagcatcg atg 93 <210> 5 <211>

two 19&:tiv sites: DA arRI@SOAP £hdl A ST -amiSegfoup dbrodpogbinipthg vligonucleotide

thron G588 DEDSSE e AU E PS55I 5 5 S PR SIstl s

illustfatéBindFigurk 13. CInCHIteglaﬁ'éé) embbditatsargadte KRS t‘,ﬁﬁ eg@@oduced at
gt gcgcggt t acgltctcgn nnnnnnnnnn nnnunnnnnn. 60

interpa) @ﬁﬁﬁ% ysigafegrenple, e ypesiiayeiagnydines the 8 pogisipn of purines,
or the %é gsitgﬁq cg}lﬁ)os% %s’)’ﬁtéw {t)h%hﬁgnt%?g) aﬁ%?eg>h<s?u?cﬁ>e diments,

y synthesizeé tran rlpt onterrp
the nAdI2it asi2an ha2@deveril actifasal arrreactiR 2 Rites(ahd)is said 6(91)6 mﬁﬁﬁﬁy

g U et e SRR R AR s combines

with HESNEAAL DS Ghd R Con BEATRAL ;?r&n@’é&se?e%tﬁ@%ﬁtﬂn with the
<211> 81 <212> DKTA <213> Artificial Sequence <220>

ohgonmeotld;ahemtwaldtgs whilt masimizgog BataneansicydrplysionIn the preferred
derrgl ate RCH. 9, 61220>' . e .

embodiment, Tnonbin hoxy-PEGis activated with succinimidyl propionate and the coupled

reaction is carried out at pH 8.3. To drive synthesis of the bi-substituted PEG, stoichiometric

excess PEG is provided relative to the oligonucleotide. Following reaction, the PEG-nucleic

acid conjugate is purified by gel electrophoresis or liquid chromatography to separate fully,

partially, and un-conjugated species.

[00168] The linking domains can also have one or more polyalkylene glycol moieties
attached thereto. Such PAGs can be of varying lengths and may be used in appropriate

combinations to achieve the desired molecular weight of the composition.

[00169] The effect of a particular linker can be influenced by both its chemical
composition and length. A linker that is too long, too short, or forms unfavorable steric
and/or ionic interactions with the target will preclude the formation of complex between
aptamer and the target. A linker, which is longer than necessary to span the distance between
nucleic acids, may reduce binding stability by diminishing the effective concentration of the
ligand. Thus, it is often necessary to optimize linker compositions and lengths in order to

maximize the affinity of an aptamer to a target.

[00170]  All publications and patent documents cited herein are incorporated herein by
reference as if each such publication or document was specifically and individually indicated
to be incorporated herein by reference. Citation of publications and patent documents is not
intended as an admission that any is pertinent prior art, nor does it constitute any admission as

to the contents or date of the same. The invention having now been described by way of
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<221> m sc_feature <222> (22) ..(41) <223>nis a, t
, C or g <400> 7 taatacgact cactataggg gnnnnnnnnn
wooioeiemhn nacgt aaccg gttaaacccg 60 ggt cgat gcBCT/US2006/025653

gtaagctagc t 81 <210> 8 <211> 17 <212> DNA <213>

Artificial Sequence <220> <223> chem cally synthesi zed

5 '-phosphoryl ated T7 pronoter oligonucl eotide <220>

<221> nodif ied _base <222> (1) ..(1) <223> where

thym dine at position 1 is 5 '-phosphorylated <400> 8
tatagtgagt cgtatta 17 <210> 9 <211> 21 <212> DNA <213>

wmteﬁ{ &és&hﬁicﬁﬂ thHoR6l UEAER i< ARt widlkdeo e theathé Mw%ﬂt'iﬁﬁ@%' e8ffacticed

i gation splint <400> 9 taatacgact cactataggg
ina vamtwammlsem&arﬁzmtﬁh@lﬁmews slessgiption andgxa Qsézml,@w are for

purp B P R R T E Ao B e lag mppysnce. <400~ 10

gac cac agag gg ggcca a ggcgggat at acgt aacc
001,& ttataccc 60 gggtcgatgc agtaagctag ct 82 <210> 11
[ 11> 80 <212> DNA <213> Artificial Sequence <220>

<223 h [ t he d 400> 11
[00172] ¢ z\égﬁﬁﬂgﬁwé égﬁn 'Cét?ﬁatf%te% 3%%?@@&%0%%1@%@@51 by

t
refer%%@%%%&%mﬁ:@l ﬁ%ﬁgﬁ%ﬂ?ﬁgogﬁg'&ﬁ SVZ‘%(L‘? ﬁéggcazgﬂagx 1&&vﬁ%&ﬁ%ndlca’ced

to bedﬂmm@@aﬂeﬂjneseymb%ﬁ@rm@ ﬁqﬂ@n@é paldmbioﬂgandqmltart gamtments is not
1nteng gsagnaa%%%ssqgna gl 9:%%/% rtln nta }o%aartt goarc(%teg %%%nggltltteaa%§ %8mission as
to the contents or date of the same. The invention having now been described by way of
written description, those of skill in the art will recognize that the invention can be practiced
in a variety of embodiments and that the foregoing description and examples below are for

purposes of illustration and not limitation of the claims that follow.
EXAMPLES

EXAMPLE 1: IDENTIFICATION OF 5°’-LEADER SEQUENCES USING THE TR-
SELEX™ METHOD

[00173] A degenerate DNA library with the following design (shown in the 5° to 3’

direction):
T7 Promoter / G4 /degenerate 20 nucleotides / 3’-Fixed sequence
was synthesized with the following sequence:

5’TAATACGACTCACTATAGGGGNNNNNNNNNNNNNNNNNNNNACGTAACCGGT
TAAACCCGGGTCGATGCAGTAAGCTAGCT3’ (ARC1140, SEQ ID NO 7)).

[00174] This library was amplified using the 3’-primer AGCTAGCTTACTGCATCGAC
(SEQ ID NO 104) and the 5’-primer TAATACGACTCACTATAG (SEQ ID NO 105). The
double-stranded library was then transcribed using 1X Transcription Buffer (HEPES 200 mM,
DTT 40 mM, spermidine 2 mM, Triton X-100 0.01%) at 37°C overnight under the following
conditions: 2°-OMe ATP CTP, UTP, GTP 1 mM each, 2°-OH GTP 30 uM, MgCl, 6.5 mM,
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gggt cgat gc agtaagctag ct 82 <210> 13 <211> 79 <212>
DNA <213> Artificial Sequence <220> <223> chem cally
W@ yhesized sequence <220> <221> m sc_f eat ur ePQRRER2006/025653
(7) ..(7) <223>nisa, c, g, or t <400>
13t aat acnact cactataggg ggt gggggtg gt ggt gat aa
cgt aaccggt taaacccggg 60 tcgatgcagt aagctagct 79 <210>
14 <211> 83 <212> DNA <213> Artificial Sequence <220>
<223> chem cal ly synt hesi zed sequence <400> 14
t aat acgact cactataggg gggtgtcacc agatatgcct tgaacgtaac

MnCEeed 3209, 6% PBGRDO1 eh)\d TNRA@EERN Sshosgide DS units per
2211> 82 <212> DNA <213> Artificia %gjq}aglﬁlce <220> P

100 piozactiohend YaBPE/HIPAAHESTSR U7 Bt palyaezarg G0nY..
t aat acgact cact ataggg ggt agggggc acgcact aac caacgt aacc
[001 Tt t Thacsaltfi nogaire gat denputciatptdd@soptofBaok 8ddivem Thloride,
<211> 43_.<212> <213> Artjficial Sequence <220> .
EDTé_).».ﬁ#p%%@ﬁz @ﬁ% %1 Hgsed el %W?éﬁi@ with DNase
(RQITPE¢md <geclaMJdﬁf"soﬁ 208 >relySrée-trandBibbd 28T (ThkfndcripC Iviogen,
or t <400> 16 taatacgact cactataggg ggagggggt g
Carlsbadydtnesizg the &’ -pBmeR t16sd HTPER] dnd @luted dizectiPhito<spbinted ligation

Artificial . Sequence<220> .<223> chemically synthesized
lfadggdﬂgwig%y gfggW3§%§@8§%t cact at aggg gt ggggct cg

5’ phg?}g)g)g)g?tgg glitggrg%eggglg gnc%ggnagaaa%% %Jlgon?(gterg (%tfhsegealg gtgl?ds for 5°-
phosphorylation):

PTATAGTGAGTCGTATTA 3°(SEQ ID NO 8)

Splint for ligation:

5’TAATACGACTCACTATAGGGG 3’(SEQ ID NO 9)

[00176] This mixture was heat-denatured, annealed, and then T4 DNA ligase (NEB,
Beverley MA) was added followed by incubation at 16°C overnight. Subsequent to the
ligation step, the reaction was directly diluted into a PCR with the primers already described
to amplify the transcribed sequences for input into the next round of the SELEX™ method.

This scheme is presented in Figure 2.

[00177] After three rounds of TR-SELEX™ selection, the library was cloned using a
TOPO TA cloning kit per manufacturer’s instructions (Invitrogen, Carlsbad, CA), sequenced,
and the statistics of nucleotide occurrence in the degenerate region were analyzed. Individual
clones were assessed by PAGE-gel analysis for their ability to template the transcription of
large concentrations of transcript, and the sequences of those that produced the highest yields
of transcript were then utilized in the design of libraries that were in turn assayed by gel
analysis for their ability to template the transcription of high yields of transcript. Figure 3
shows the average percentage of nucleotide composition of regions of the twenty degenerate
positions before and after 3 rounds of TR-SELEX™ selection. As indicated by Figure 3, a
strong preference for G from positions 5 to 13 in the transcript (1 to 9 in the degenerate

region) was transcribed, thereafter no nucleotide is preferentially transcribed.
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<211> 83 <212> DNA <213> Artificial Sequence <220>
<223> chem cal ly synthesi zed sequence <400> 18
WO aavmeyaTt cact at aggg gggggt gggt aggcgagcac tPCHUSI086625653

cagttaaacc 60 cgggtcgatg cagtaagcta get 83 <210> 19

<211> 82 <212> DNA <213> Artificial Sequence <220>

<223> chem cal ly synthesi zed sequence <400> 19

t aat acgact cactataggg gggaaggacg agcagacgag caacgtaacc
tgttaaaccc 60 gggtcgatgc agtaagctag ct 82 <210> 20

<211> 85 <212> DNA <213> Artificial Sequence <220>

[00178723Fhé BiBeCBdoyerei by RegicbeE e SEEH S RGANFANOPR ZET EX™ selection
t aat acgact cact at aggg g%ggc tt agagtqgt aag taccgacgta .
were sweenst badH\ @6-2ek ﬂsag»a teg'@%gttaé@tmwgb@ 25OMonypledgifles using
< > 79 < . < i-fici.al L
200 T TP A B b o SGUBISARAY sommiaine

mM, Taadrax gaot).xac), at-00dg AT TRAI DR, G B habald cads gt-@&LGTE 30 uM,
ttaaact}t}l\%g 60 tc at%:a/gt aagctagct 79 <210> 22 <211>
MeCh - 3oV piia 2B 0% WiNRIZG 3008 SR apexgaunds pysophosphatase

o5 uFEMFALL SRR e BreneR TR R 20

M, £070C gaghiziaiAgsagipkagtineadaie Bdin Fd10e 323 os2 AMXBI . D6 gave
<212> DNA <213> Artificial Sequence <220> <223>

signifienaby azare MINHAraRed iRt caf vivglissy Ratbhedavhangoamyasd to clones
a t q

from g%ﬁggpc ggtg éﬁé\gégi&g%gcg% aog tél?e: &glié%cg%ngﬁfég AT ’Iufd 8 ARAEEETbelow

(all sequences listed are in the 5°-3° direction):

SEQ ID NO 10 >AMX(411) Al ARC 1140 Rd 3_411-Al
TAATACGACTCACTATAGGGGGTGGGGCCAATGGCGGGATATACGTAACCGGTTATACCCGGGTCGATGCAGTAAGCTAGCT

SEQ ID NO 11 >AMX(411)_B1 ARC 1140 Rd 3_411-B1 :
TAATACGACTCACTATAGGGGATGTACATATGTATTCGTGACGTGACCGGTTAAACCCGGGTCGATGCAGTAAGCTAGCT

SEQ ID NO 12 >AMX(411)_C1 ARC 1140Rd 3_411-C1
TAATACGACTCACTATAGGGGGAGCGGGGAGACGTAGTCATCACGTAGCCGGTTAAACCCGGGTCGATGCAGTAAGCTAGCT

SEQ ID NO 13 >AMX(411)_ D1 ARC 1140 Rd 3_411-D1
TAATACNACTCACTATAGGGGGTGGGGGTGGTGGTGATAACGTAACCGGTTAAACCCGGGTCGATGCAGTAAGCTAGCT

SEQ ID NO 14 >AMX(411)_E1 ARC 1140 Rd 3_411-E1

TAATACGACTCACTATAGGGGUGGTGTCACCAGATATGCCTTGAACGTAACCCGTTAAACCCGGGTCGATGCAGTAAGCTAGC
T

SEQ ID NO 15 >AMX(411)_F1 ARC 1140 Rd 3_411-F1
TAATACGACTCACTATAGGGGGTAGGGGGCACGCACTAACCAACGTAACCGGTTAAACCCGGGTCGATGCAGTAAGCTAGCT

SEQID NO 16 >AMX(411) G1 ARC 1140 Rd 3_411-G1
TAATACGACTCACTATAGGGGGAGGGGGTGCTGACCNCAAACA

SEQ ID NO 17 >AMX(411)_H1 ARC 1140 Rd 3_411-H1
TAATACGACTCACTATAGGGGTGGGGCTCGGATGAGACAATACGTAACCGGTTAAACCCGGGTCGATGCAGTAAGCTAGCT

SEQ ID NO 18 >AMX(411)_A2 ARC 1140 Rd 3_411-A2
TAATACGACTCACTATAGGGGGGGGTGGGTAGGCGAGCACTCCACGTAACCAGTTAAACCCGGGTCGATGCAGTAAGCTAGC
T
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<210> 24 <211> 80 <212> DNA <213> Artificial Sequence
<220> <223> chem cal |l y synt hesi zed sequence <400> 24
WO aavmeyaTt cact at aggg gggacgtgtt agcattccag apCT/US08E625653
ct aaacccgg 60 gtcgatgcag taagctagct 80 <210> 25 <211>
81 <212> DNA <213> Artificial Sequence<22 0> <223>
chem cal ly synthesized .sequence <400> 25 taatacgact
cact at aggg ggcgtgggag at aggttcaa ggacgtaccg gttatacccg
60 ggtcgatgca gtaagctagc t 81 <210> 26 <211> 83 <212>
DNA <213> Artificial Sequence <220> <223> chem cally
SEQ BY N85 bAMIXEATY L AREADGD 163 taateEgact cact at aggg
TAATAQEAEt A gigcedcah fgircggcat aaagisaacrAeCyttad AR e & CGATGCAGTAAGCTAGCT
cgggt cgat g cagtaagcta get 83 <210> 27 <211> 83 <212>

<213> | ficial <220x>.<223> chemcally
s ol a0 158
S50 LINGA4A éﬁ%@@@%@@ S\ AR AR GREt SAGLAL A ocomncers
cer dgggagaagg tcttaaggtc gccaacgtaa ctgitaaacc

cgggt cgatg cagtaagcta get 83 <210> 28 <211> 83 <212>

DNA <213> Artificial Sequence <220> <223> chem cally
SEQ MQ@%P@MX%M\Q‘R&g@Q%@%@&Q% act cact at agag
TAAT E’%ﬁTéng%Ct IC&&&T@GT@Q%G&S@?G&%%CCS%Td%t\/&:érg%Gél‘C%GCA AGCTAGCT

cgggt cgat g cagtaagcta get 83 <210> 29 <211> 82 <212>
SEQ BHAI21 SAMKI4 1f1) ERARSEDUOTREX220E%x22 3> chenical |y
TAATASGAUTNES K A0 IR AENC LA TSADI AT ARITACAGIAACTRET TAAS AT COE TRGERFCAGTAAGCTAG
¢T ggatgatgac ttccgcgtta atacgttacc ggttaaaccc 60

gggt cgat gc agt aagctag ct 82

SEQ ID NO 23 >AMX(411)_F2 ARC 1140 Rd 3_411-F2
TAATACGACTCACTATAGGGGAAAGGGGCGGTATGGTACACACGTAACAGGTTAAACCCGGGTCGATGCAGTAAGCTAGCT

SEQ ID NO 24 >AMX(411)_G2 ARC 1140 Rd 3_411-G2
TAATACGACTCACTATAGGGGGGACGTGTTAGCATTCCAGAATTCGTAACCTAAACCCGGGTCGATGCAGTAAGCTAGCT

SEQ ID NO 25 >AMX(411)_H2 ARC 1140 Rd 3_411-H2
TAATACGACTCACTATAGGGGGCGTGGGAGATAGGTTCAAGGACGTACCGGTTATACCCGGGTCGATGCAGTAAGCTAGCT

SEQ ID NO 26 >AMX(411)_A3 ARC 1140 Rd 3_411-A3
TAATACGACTCACTATAGGGGGGCTCCGTGCTATCGTCGGATAACGTAACCCGTTAAACCCGGGTCGATGCAGTAAGCTAGCT

SEQ ID NO 27 >AMX(411)_B3 ARC 1140 Rd 3_411-B3

TAATACGACTCACTATAGGGGGGGAGAAGGTCTTAAGGTCGCCAACGTAACTGTTAAACCCGGGTCGATGCAGTAAGCTAGC
T

SEQ ID NO 28 >AMX(411)_C3 ARC 1140 Rd 3_411-C3

TAATACGACTCACTATAGGGGGGGCATACGAGTTTAGGTGGAGACGTAACCGGTTAAACCCGGGTCGATGCAGTAAGCTAGC
T

SEQ ID NO 29 >AMX(411)_D3 ARC 1140 Rd 3_411-D3
TAATACGACTCACTATAGGGGGATGATGACTTCCGCGTTAATACGTTACCGGTTAAACCCGGGTCGATGCAGTAAGCTAGCT

SEQ ID NO 30 >AMX(411) E3 ARC 1140 Rd 3_411-E3
TAATACGACTCACTATAGGGGTGGGACGCCGTCTGAGTATAACGTACCCGGTCGGGTCGATGCAGTAAGCTAGCT

SEQ ID NO 31 >AMX(411)_G3 ARC 1140 Rd 3_411-G3
TAATACGACTCACTATAGGGGGGGGGGGACGTAATCGGCTATCGTTCACGTAACCGGTTAAACCCGGGTCGATGCAGTAAAG
GGCGA

SEQ ID NO 32 >AMX(411)_ H3 ARC 1140 Rd 3_411-H3
TAATACGACTCACTATAGGGTGGGACGGGCAGCGTGGATGTAGGACGTAACCGGTTAAACGCGGGTCGATGCAGTAAGCTAG

CT
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<210> 30 <211> 75 <212> DNA <213> Artificial Sequence
<220> <223> chem cal |l y synt hesi zed sequence <400> 30
WO aavmeyaTt cact at aggg gt gggacgcc gtctgagtat apChUSIHOEERS653

gt cgggtcga 60 tgcagtaagc tagct 75 <210> 31 <211> 87

<212> DNA <213> Artificial Sequence <220> <223>

chem cal |y synthesized sequence <400> 31 taatacgact

cact at aggg ggggggggac gtaat cggct atcgttcacg taaccggtta

60 aacccgggtc gat gcagtaa agggcga 87 <210> 32 <211> 84

<212> DNA <213> Artificial Sequence <220> <223>

chem cal ly synthesized sequence <400> 32 taatacgact
SEQ%%NC@B@QQS/IX 95CQ03RAILA RY3L P 1LAGgacgt aa ccggtt aaac

TaaTARBAGE4G8tCH8dccfReiTaAlB A ageEABET42AE TAAIcc2ddeG BBCAGTAAGCTAGE
T <212> DNA <213> Artificial Sequence<220> <22 3>

chem cal |y synthesi zed sequence <400> 33 taat acgact
SE %@%@&9@\@ tlggmz PAGLER3YF 1398aCYt aac cggttaatce
TAA?‘A A GHAGLEGE &9(1% RAGG ;ﬂrc@@h"c;%@\c&S&S@AG34AA§(?C%@€?GT§6ATGCAGTAAGCTAG
cT  <212> DWA <213> Artificial Sequence <220> <223>

chem cal ly synthesized sequence <400> 34 taatacgact

ta.tcaaacgtaa ccagttaatc
o g e
TAA?A%;% 5%&4\ %‘é % G. % fé:AC%AE ‘FAA%?CC%%&‘]%EA%%AGTAAGCTAGCT
< > <213> Artificial Sequence <220> <22 3>
chem cal ly synthesized sequence <400> 35 taat acgact

SEQé@@ﬂéﬁég@@dﬁé@ddﬂ@@é@uééb@b@ééaélhﬁégtaacc%}gttaaacccg

TAATAS@ACTCACTATAGGGGGCGAEbGCGAAGGGATTTCAACGTAACCGGTTAAACCC GTCGATGCAGTAAGCTAGCT

SEQ ID NO 37 >AMX(411)_E4 ARC 1140 Rd 3_411-E4
TAATACGACTCACTATAGGGGGGTAGGGAAAGATTACGGGGCTACGTAACCGGTTATACCTGGGTCGATGCAGTAAGCTAGC
T

SEQ ID NO 38 >AMX(411) F4 ARC 1140 Rd 3_411-F4
TAATACGACTCACTATAGGGGTGGCTATGGCTAACACGTAACCGGTTATACCCGGGTCGATGCAGTAAGCTAGCT

SEQ ID NO 39 >AMX(411)_G4 ARC 1140 Rd 3_411-G4
TAATACGACTCACTATAGGGGGGGGGCGGTGGCTGTGCAAGCGGAAACGTAACCGGTTAAACCCGGGTCGATGCAGTAAGCT
AGCT

SEQ ID NO 40 >AMX(411)_H4 ARC 1140 Rd 3_411-H4

TAATACGACTCACTATAGGGGGGTGGGGGCACGGTACTGAGTTACGTTACCGGTTAAACCCGGGTCGATGCAGTAAGCTAGC
T

SEQ ID NO 41 >AMX(411)_AS5 ARC 1140 Rd 3_411-A5
TAATACGACTCACTATAGGGGGGAGTGGGGACAATTAGAAGATGACGTAACCGTCCGGGTCGATGCAGTAAGCTAGCT

SEQ ID NO 42 >AMX(411) B5 ARC 1140 Rd 3_411-B5
TAATACNACTCACTATAGGGGTGCAGTGAGGAGCGACNAGTACGTTACCGGTTAAATCCGAGTCGATGCAGTAAGCTAGCT

SEQ ID NO 43 >AMX(411)_C5 ARC 1140 Rd 3_411-C5
TAATACNACTCACTATAGGGGGACGGGCACTGTGGATGATTTAACGTTACCGGTTAAACCCGAGTCGATGCAGTAAGCTAGC
T

SEQ ID NO 44 >AMX(411)_D5 ARC 1140 Rd 3_411-D5
TAATACNACTCACTATAGGGGTCGATGCAGTAAGCTAGCT

SEQ ID NO 45>AMX(411)_E5 ARC 1140 Rd 3_411-E5
TAATACNACTCACTATAGGGGGTGATATTGACCTCTAACAGCACGTAACCGGTTAAACCCGGTCGATGCAGTAAGCTAGCT
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ggtcgatgca gtaagctagc t 81 <210> 36 <211> 81 <212> DNA
<213> Artificial Sequence <220> <223> chem cally
wawhesisyed sequence <400> 36 taatacgact cactBCEHUSP06/025653
ggcgat cgcg aagggatttc aacgtaaccg gttaaacccg 60
ggtcgatgca gtaagctagc t 81 <210> 37 <211> 83 <212> DNA
<213> Artificial Sequence<220> <223> chem cally
synt hesi zed sequence <400> 37 taatacgact cactataggg
gggt agggaa agattacggg gctacgtaac cggttatacc 60
tgggt cgat g cagtaagcta get 83 <210> 38 <211> 75 <212>
DNA <213> Artificial Sequence <220> <223> chem cally
SEQ By N¢as bmrgzﬁqywn@ﬁ% B3 taat@egact cact at aggg
TAATAGE Q86 Eh 8@ cEERBEER YL A A86LC1GALTcaX R CEREYIGECBAT@BRATCCAGTAAGCTAGCT
tgcagt aagc tagct 75 <210> 39 <211> 86 <212> DNA <213>
Artificial Sequence <%§O> <223> chem cal | y synt hesi zed
SEQ g FARGE €

f
48 AUREE 135 3116 cagt
T eGSRttt et patlald0gs, 999999500k ccromamocnao
at gcagtaag ctagct 86 <210> 40 <211> 83 <212> DNA <213>
Artificial Seguence <220> <223> chenically synthesi zed
SEQ Haqii@ i e AMEGH 11011 ARGEMAERA 3¢ bHa tgagqge |
AT AT BT THEE A GO P ASE AACGE UOSE AT 4 oC RormacTAGeT
cagtaagcta get 83 <210> 41 <211> 78 <212> DNA <213>
SEQ A iNG uoi-MBeaugnee ARI3r1aRABCA 1-K6synt hesi zed
TAATASGEUIE TR TAG AddcAh asiGETIHRATATCS@U A AtcagygA JYUAGT GYYGTAGTAAGCTAGCT
acaat tagaa gat gacgtaa ccgtccgggt 60 cgatgcagta

sEQ TINGIGE Ak (411)_B6 ARC 1140 R4 3_411-B6
TAATACGACTCACTATAGGGGGTTATACTAACTCTGTACACAACGTAACCGGCCGGGTCGATGCAGTAAGCTAGCT

SEQ ID NO 51 >AMX(411)_C6 ARC 1140 Rd 3_411-C6
TAATACGACTCACTATAGGGGTATAGGGGGGGTATCGGTGTACGTAACCGGTTAAACCCGGGTCGATGCAGTAAGCTAGCT

SEQ ID NO 52 >AMX(411)_D6 ARC 1140 Rd 3_411-D6
TAATACGACTCACTATAGGGGAGTACAATAAGGTTCCGAGAACGCGACCGGTTAAACCCGGGTCGATGCAGTAAGCTAGCT

SEQ ID NO 53 >AMX(411)_E6 ARC 1140 Rd 3_411-E6
TAATACGACTCACTATAGGGGTGCGCGGTTACAAGGCAACATACGTAACCGGTTAAACCCGGGTCGATGCAGTAAGCTAGCT

SEQ ID NO 54 >AMX(411)_F6 ARC 1140 Rd 3_411-F6

TAATACNACTCACTATAGGGGGGACGGGGTGACAAAGTGTCNAACGTAACCGGTTAAACCCGGGTCGATGCAGTAAGCTAGC
T

SEQ ID NO 55>AMX(411)_G6 ARC 1140 Rd 3_411-G6
TAATACGACTCACTATAGGGGAGACGGCGGTACAAGTCCATATGTAACCGGTTAAACCCGGGTCGATGCAGTAAGCTAGCT

SEQ ID NO 56 >AMX(411)_H6 ARC 1140 Rd 3_411-H6
TAATACGACTCACTATAGGGGAGTGGGGGCTTCTCGTTGCCACGTAACCGCTTAAACCCGGGTCGATGCAGTAAGCTAGCT

SEQ ID NO 57 >AMX(423)_A7 ARC 1140 R3_423-A7
TAATACGACTCACTATAGGGGGGCTGAGCGTGTTTGAGGGACCACGTTACCGGTTAAACCCGGGTCGATGCAGTAAGCTAGC
T

SEQ ID NO 58 >AMX(423)_B7 ARC 1140 R3_423-B7
TAATACGACTCACTATAGGGGGGTGGGCGCAATGAAAAGTTGGGCGTAACCGGTTCAACCCGGGTCGATGCAGTAAGCTAGC
T

SEQ ID NO 59 >AMX(423)_C7 ARC 1140 R3_423-C7
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<210> 42 <211> 81 <212> DNA <213> Artificial Sequence
<220> <223> chem cal |y synthesi zed sequence <220>
we2e1mowisc _feature , <222> (7) ..(7) <223> n PGI/HS200€025653

, g, or t <220> <221> tnisc_feature <222> (38) ..(38)

<223>nisa, c, g, or t <400> 42 taatacnact

cact at aggg gt gcagtgag gagcgacnag tacgttaccg gttaaatccg

60 agtcgatgca gtaagctagc t 81 <210> 43 <211> 83 <212>

DNA <213> Artificial Sequence <220> <223> chem cally

synt hesi zed sequence <220> <221> nisc feature <222>
TAATACENCTCACTAY AGGRRBIAGTGAASTAA GGCASTGTTHCGTAMICGHETCA4 QIS GABGATGCAGTAAGCTAGCT

t aat acnact cact ataggg ggacgggcac tgtggatgat ttaacgttac
SE g%%g@cgz&t%gﬁ %%?gl%gggta get 83 <210> 44
TAA?A%%&‘?C%?’%T \ GG Aot al G hEL G & coPRANGRESTES4 03 cTAAGeTAGE
T <223> chemcally synthesized sequence <220> <221>

m sc_feature <222> (7) ..(7) <223>nisa, c, g, or

<400> 4 c g cgat gcag taagct agct
S e P S
TAA(’IQ‘ AC N ?\1%;% _55 GC ACG GAg >Cﬁé/§1tF!}IAI& &‘A%lGTCGATGCAGTAAGCTAG
cr Sequence < >< >"chemcally synthesi zed sequence

<220> <221> tnisc_feature <222> (7) ..(7)

SEQ ID NO 62 >AMX(423) F7 ARC 1140 R3_423-F7
TAATACGACTCACTATAGGGGGGGGGGGCGAATAGGTAGGGCGACGAACGTTACCGGTTAAACCCGGGTCGATGCAGTAAG
CTAGCT

SEQ ID NO 63 >AMX(423) G7 ARC 1140 R3_423-G7
TAATACGACTCACTATAGGGGGAGAGGAGGTCCGGCTAGACAACGTAACCGGTTAAACCCGGGTCGATGCAGTAAGCTAGCT

SEQ ID NO 64 >AMX(423)_H7 ARC 1140 R3_423-H7
TAATACGACTCACTATAGGGGGGAGGACGGGTCGTACTGTTAAACCTGGGTCGATGCAGTAAGCTAGCT

SEQ ID NO 65 >AMX(423) B8 ARC 1140 R3_423-B8
TAATACGACTCACTATAGGGGGCGCAACAACGGGAAGTATACGTAACCGGTTTAAACCCGGGTCGATGCAGTAAGCTAGCT

SEQ ID NO 66 >AMX(423)_C8 ARC 1140 R3_423-C8
TAATACGACTCACTATAGGGGGAAGGAACACGCACATGCATAACGTAACTGGTTGACCCCGGGTCGATGCAGTAAGCTAGCT

SEQ ID NO 67 >AMX(423) D8 ARC 1140 R3_423-D8
TAATACGACTCACTATAGGGGAGTGGGGAGTACTGTGGACAACGTGACCGGTTAAACCCGGGTCGATGCAGTAAGCTAGCT

SEQ ID NO 68 >AMX(423) _E8 ARC 1140 R3_423-ES8
TAATACGACTCACTATAGGGGTCGATGCAGTAAGCTAGCT

SEQ ID NO 69 >AMX(423) F$ ARC 1140 R3_423-F8
TAATACGACTCACTATAGGGGGGGGGGCTAGGGCGGTCGGATCGGACGTAACCAGTTAAACCCGGGTCGATGCAGTAAGCTA
GCT

SEQ ID NO 70 >AMX(423)_G8 ARC 1140 R3_423-G8

TAATACGACTCACTATAGGGGGGGTGGGGGTTGCTACATGCCCTCGTAACCGGTTAAGCCCAGGTCGATGCAGTAAGCTAGC
T

SEQ ID NO 71 >AMX(423) HS ARC 1140 R3_423-HS

TAATACGACTCACTATAGGGGGGTGGCGACGATGGAGAGAATAACGTAATCGGTTAAACCCGGGTCGATGCAGTAAGCTAGC
T

SEQ ID NO 72 >AMX(423) A9 ARC 1140 R3_423-A9
TAATACGACTCACTATAGGGGGTAGGCGGGCCTCATCAACAACGCAACCGGTTAAACCCGGGTCGATGCAGTAAGCTAGCT
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<223>nisa, c, g, or t <400> 45 taatacnact
cactataggg ggtgatattg acctctaaca gcacgtaacc ggttaaaccc
wo@0ggosght gca gtaagctage t 81 <210> 46 <211> HOr/E2MA6/025653
DNA <213> Artificial Sequence <220> <223> chem cally
synt hesi zed sequence <400> 46 taatacgact cactataggg
0ggggggt gc agaggat gca tccaagctcg taatcggtgg 60
tcgat gcagt aagctagct 19 <210> 47 <211> 84 <212> DNA
<213> Artificial Sequence <220><223> chem cally
synt hesi zed sequence <400> 47 taatacgact cactataggg
SEQ 9999993 IHBYIRE AR (ff4paty4as-Brggt t aaac 60
TAATACCAG Ot @gaicogeagé@agoihcagataBdrcci2ArcdiBa s tdcect@AT@ BB PAAGCTAGCT
DNA <213> Artificial Sequence <220> <223> chem cally

i e 4 48 t t at
T e N .

<213> Artificial Sequence <220> <223> chem cally

synt hesi zed_sequence <400> 49 t aat acgact cact ataggg
srodiaid el XU AR e ) Capaeet 00 e cscrnoe
AT e TRt RO VAP A G RS S K ey RS e

DNA <213> Artificial Sequence <220> <223> chem cally

synt hesi zed s%ggence <400> 50 taat acgact cactataggg
SEQ HoNQfactrdZe4 %é&cc]ald@éﬁ%é}éé-@

t 60
TAAT. @(EF&@({Té’&Aé?GE?% GG?%AC@?&@ § G\-__;lfl‘@?“i (C: ¢ g[%/%?%%GGWTQCg\f@SAGCTAGCT
Artificial Sequence

SEQ ID NO 77 >AMX(423) H9 ARC 1140 R3_423-H9
TAATACGACTCACTATAGGGGCGCGTGCGTGTATCCATTAAACGTGACTGGTTAAACCCGGGTCGATGCAGTAAGCTAGCT

SEQ ID NO 78 >AMX(423)_A10 ARC 1140 R3_423-A10
TAATACGACTCACTATAGGGGGGGGAGCGTGGATCTTGAGTGTATACGTAACCGGTTAAACCCGGTCGATGCAGTAAGCTAG
CT

SEQ ID NO 79 >AMX(423) B10 ARC 1140 R3_423-B10
TAATACGACTCACTATAGGGGATGGAGAGGAGTGTACGCATATACAACCGGTTAAACCCGGGTCGATGCAGTAAGCTAGCT

SEQ ID NO 80 >AMX(423)_C10 ARC 1140 R3_423-C10
TAATACGACTCACTATAGGGGCGGGTGGTCGCGATGGTTAACGTAACTGGTTAAACCCGGGTCGATGCAGTAAGCTAGCT

SEQ ID NO 81 >AMX(423)_D10 ARC 1140 R3_423-D10
TAATACGACTCACTATAGGGGGGGGGGGGGACGTTAGCTTCTCTGTATTTACGTAACCGGTTAAGCCCGGGTCGATGCAGTA
AGCTAGCT

SEQ ID NO 82 >AMX(423)_E10 ARC 1140 R3_423-E10
TAATACGACTCACTATAGGGGTCGATGCAGTAAGCTAGCT

SEQ ID NO 83 >AMX(423)_F10 ARC 1140 R3_423-F10
TAATACGACTCACTATAGGGGGGATGGAGTGGGTGCAAATAANACGTAACTGGTTAAACCCGGGTCGATGCAGTAAGCTAGC
T

SEQ ID NO 84 >AMX(423)_G10 ARC 1140 R3_423-G10
TAATACGACTCACTATAGGGGAGNGTGAGGGGTGAATANTAANGTAANCNGTTAAACCTGGGTCGATGNNNTANNCTNGNT

SEQ ID NO 85 >AMX(423) H10 ARC 1140 R3_423-H10
NAATNNGACTCACAANAGGGGTCGATGCAGTAAGCTAGCT

SEQ ID NO 86 >AMX(423) All ARC 1140 R3_423-Al1
TAATACGACTCACTATAGGGGGGGGTGACGTACGGATCTAAGTAACGTAACCGGTTAAACCCGGGTCGATGCAGTAAGCTAG

CT
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<220><223> chem cal ly synthesi zed sequence <400> 51
t aat acgact cactataggg gtataggggg ggtatcggtg tacgtaaccg
wQ@rdrdaesserg 60 ggtcgatgca gtaagctagc t 81 <210PCBHERS2006/025653
<211> 81 <212> DNA <213> Artificial Sequence <220>
<223> chem cally synthesized sequence <400> 52
t aat acgact cact ataggg gagtacaata aggttccgag aacgcgaccg
gttaaacccg 60 ggtcgatgca gtaagctagc t 81 <210> 53
<211> 82 <212> DNA <213> Artificial Sequence <220>
<223> chem cally synthesized sequence <400> 53
t aat acgact cactataggg gtgcgcggtt acaaggcaac atacgtaacc
EQ BINGS %ﬁg 9 Q9RRECI 12008 40 1 82 <210> 54
AA?A‘@@AC]S;ALEBTA%Z EMA SEBEroAdAtFIAGt @lo TR YR BEE cSREORTAAGCTAGCT
<223> chem cal |y synthesized sequence <220> <221>

m s eature 222 (7) <223> n is a, or
SEQ {D 34558 >295 %% A (4 C) %%'é
TAATﬁCgAQJCACTéTAGG&GGGG%?C qga CG?&&%AQEE % q?T%ﬁ §C|9§g¥ TGCAGTAAGCTAGC
cactataggg gggacggggt gacaaagt gt cnaacgt aac cggttaaacc
t cgat taagcta get 83 <210> 55 <211> 81
SEQ 3 NG SORANEHDS) A0 1} ARE, B0 RAdI L2205 22235
AT R A AP O YO AR FR B A B AT OA BB ARG TocAaTaraeT
cact at aggg gagacggcgg tacaagtcca tatgtaaccg gttaaacccg

60 ggtcgatgca gtaagctagc t 81 <210> 56 <211> 81 <212>
SEQ MQQQ%AMK(M%) dildl AREGUEARS_423-E11

TAATACNACTCACTATAGGGGGGGGGGGATAGTCATGACTGATAAAACGTAACTGTTGAGCCCGGGTCGATGCAGTAAGCTA
GCT

SEQ ID NO 91 >AMX(423)_F11 ARC 1140 R3_423-F11
TAATACGACTCACTATAGGGGACAGTGCTAGTGGAATAGCAACGTAACCAGTTAAACCCGGGTCGATGCAGTAAGCTAGCT

SEQ ID NO 92 >AMX(423)_G11 ARC 1140 R3_423-G11
TAATACGACTCACTATAGGGGACGACCACTATACTCCGAGAACGTAACCGGTTAAACCCGGGTCGATGCAGTAAGCTAGCT

SEQ ID NO 93 >AMX(423) _H11 ARC 1140 R3_423-H11
TAATACGACTCACTATAGGGGGATGGAGGCGTAGTGTAGTCAACGTTACCGGTTAAACCCGGGTCGATGCAGTAAGCTAGCT

SEQ ID NO 94 >AMX(423)_A12 ARC 1140 R3_423-A12
TAATACGACTCACTATAGGGGGGAGGTATAGATGGAATGGTTATGTAACCTGTTAAACCCGGGTCGATGCAGTAAGCTAGCT

SEQ ID NO 95 >AMX(423) B12 ARC 1140 R3_423-B12
TAATACGACTCACTATAGGGGTGGGGAGGACCACTTAGATAACGTCACCGGTTAAACCCGGGTCGATGCAGTAAGCTAGCT

SEQ ID NO 96 >AMX(423)_C12 ARC 1140 R3_423-C12
TAATACGACTCACTATAGGGGGGATAGGGGCGAGAGAGTCACAACGTAACCGGTTAATCCCGGGTCGATGCAGTAAGCTAGC
T

SEQ ID NO 97 >AMX(423)_E12 ARC 1140 R3_423-E12
TAATACGACTCACTATAGGGGGGGGATGGCCGAATCATAAAATAACGTAACCGTTAGACCCGGGTCGATGCAGTAAGCTAGC
T

SEQ ID NO 98 >AMX(423)_F12 ARC 1140 R3_423-F12
TAATACGACTCACTATAGGGGGCGATTGCTGAGTCAGTTCGTAATCGGTTAAACCCGGGTCGATGCAGTAAGCTAGCT

SEQ ID NO 99 >AMX(423)_G12 ARC 1140 R3_423-G12
TAATACGACTCACTATAGGGGGGGGAGGATCCGAAACACAGGGATCCGTAACCGGTTAAAGCCGGGTCGATGCAGTAAGCT
AGCT
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<220> <223> chem cal |l y synt hesi zed sequence <400> 56

t aat acgact cactataggg gagtgggggc ttctcgttgc cacgtaaccg
werardaesserg 60 ggtcgatgca gtaagctagc t 81 <210PCBVS2006/025653

<211> 83 <212> DNA <213> Artificial Sequence <220>

<223> chem cally synthesized sequence <400> 57

t aat acgact cactataggg gggctgagcg tgtttgaggg accacgttac

cggttaaacc 60 cgggtcgatg cagtaagcta get . 83 <210> 58

<211> 83 <212> DNA <213> Artificial Sequence <220>

<223> chem cal ly synt hesi zed sequence <400>
EXANIPBRDAC UBR I RIBS TRCARFDRATIGGIFICOBRISFAGBNCES IDENTIFIED BY

tgggcgtaac cggttcaacc 60 c tcgat g cagtaagcta get 83
<210> 59 <211> 81 IHE?"H{-ISﬁiﬁ@T E“*H@]gi cial Sequence

<220> <223> chem cal |y synt hesi zed . sequence <400> 59
[001 7% at Abgatntifiad b atleaggysagyeengtaenents Ghe ficad0 gutlcaiodss afdte

60 : .
oeae 438550 O 08 BRSPS o T
SELER 881658 H1as abdcYibsy H nashAe d vaeg UERER 154088n BBraries which
taatacgact cactatag g gggagg tgg gctagaacac acaacgt aac
g

incorpeygtct the dadeBquY Y € igghaagéixed tsiong yiththegox pf promoting
oo SR B 018 TR,
desighaah@egatbrmastailrdig 1a0agtgagagoihe flchatgl claggqangt fimnosines

ccgat t gaac 60 t,cag?tc at (%cagt aagct agct 84 <210> 62
compzisipethe s’ hyadbreg us the first 10 nucleotides ot the degenerate region) as the 57-

leader sequence immediately followed by an additional 6-8 fixed nucleotides to facilitate

subsequent PCR amplification, immediately followed by a degenerate region 30-40
nucleotides in length, immediately followed by a 3°-fixed region to also facilitate subsequent

PCR amplification.

[00180] Examples of the DNA sequences of the libraries designed which incorporate the

identified leader sequence elements are listed below.

[00181] For each of the sequences of the libraries of DNA transcription templates listed
below, the 5°-leader sequence element is shown underlined, and all sequences are in the 5°-3°

direction.

ARC 2118 (SEQ ID NO 3)
TAATACGACTCACTATAGGGGAGTACAATAACGTTCTCGNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNGGATCGTTACGA
CTAGCATCGATG

ARC2119 (SEQ ID NO 4)
TAATACGACTCACTATAGGGGGTGATATTGACGTTCTCGNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNGGATCGTTACGA
CTAGCATCGATG

ARC2120 (SEQ ID NO 5)
TAATACGACTCACTATAGGGGTGCGCGGTTACGTTCTCGNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNGGATCGTTACGA
CTAGCATCGATG

ARC2121 (SEQ ID NO 6)
TAATACGACTCACTATAGGGGGAGGGGGTGCCGTTCTCGNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNGGATCGTTACGA
CTAGCATCGATG

A control DNA transcription templates without a leader sequence is listed below, in the 5°-3°

direction.
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<213> Artificial Sequence <220> <22 3> chemcally
synt hesi zed sequence <400> 6225653 t aat acgact
WEamrmomel)0 9ggggggggcg aat aggt agg gcgacgaacg tPEDUSYDE/R5653

60 aacCcgggtc gat gcagtaa gctagct 87 <210> 63 <211> 82

<212> DNA <213> Artificial Sequence <220> <223>

chem cal |y synthesized sequence <400> 63 taat acgact

cact at aggg ggagaggagg tccggctaga caacgtaacc ggttaaaccc

60 gggtcgatgc agtaagctag ct 82 <210> 64 <211> 69 <212>

DNA <213> Artificial Sequence <220> <223> chen1ca||y
TAATIYOHANEE A ZEAT SEEHERACAGGACNGA SAGTHRD oV )

oo 200065, 0050, 5 OB SPALRERELLR)
oond SR R R e BB A

trans&%&g @(%tﬂélgﬁqcr@s% ﬂicgﬁi:}g %u%l%&itge%gtgg glgﬁe%éc% gi&%ﬁ%&gﬂbed using two

dlffen%nt Jtnbdnﬁleé T 7R Agrobensr2@ for@Brarictis the XOBYF /HVMA&@ 78&dmutant

T7 Rg@g]& glglg%lgg ?agg 6%@L§%?§&J@?ﬁ%@&ﬁ§@@%@g&8a ranscnptxon

reactﬁ)@trﬁ‘l%gﬁésa\gltﬁéut %&y‘fne@as% vhsTis€d ds 53%%1\/5 lorﬁ?ol}z?n E)Nﬁnscnpnon

3> Artificial Sequence <220> <223> chemi cal |
mlxtmy mohiemn@ d2@<équtﬁm@la&Ld©(>tr6$01tlamla1@lgf£%t(H(EBE§ﬁ09g@é DTT 40

mM, 35%8]3‘%5 ggﬂnggrgggggggo G3T Bk TA acﬁ@‘i%ﬁ Jnd GTP 1 mM each,

2°-OH GTP at 30 uM, MgCl; 6.5 mM, MnCl; 2.0 mM, PEG-8000 w/v 10%, GMP 1 mM,
Y639F/H784A/K378R mutant T7 RNA polymerase or Y639L/H784A/K378R mutant T7
RNA polymerase 200 nM, inorganic pyrophosphatase 5 units/mL, at37° C overnight.

Transcript yield for each condition was assayed by PAGE-gel analysis using 200 uL of
reaction mixture, and transcript yield for each condition was quantitated from UV-shadowing

of the PAGE-gel analysis using ImageQuant version 5.2 software (Molecular Dynamics).

[00183] Figure 4 summarizes the quantitated results of the PAGE-gel analysis, showing the
fold-increase of transcript yield with both Y639F/H784A/K378R (“FAR”) and
Y639L/H784A/K378R (“LAR”) mutant T7 RNA polymerases relative to the no polymerase
negative control. As can be seen in Figure 4, a significant improvement in the yield of fully
2’-OMe containing transcripts was seen when the Y639L/H784A/K378R mutant T7 RNA
polymerase was used to transcribe the new libraries incorporating the new leader sequence
elements as compared to the Y639F/H784A/K378R mutant polymerase. Notably, ARC2118,
ARC2119, ARC2120 gave significantly higher yields of 2’-OMe containing transcripts when
combined with the Y639L/H784A/K378R mutant T7 RNA polymerase as compared to the
Y639F/H784A/K378R mutant T7 RNA polymerase. An increase in transcript yield by using
the Y639L/H784A/K378R mutant T7 RNA polymerase was also seen with ARC2117, a
library formerly designed which lacks the newly identified leader sequence elements, known
to transcribe under the given conditions with the Y639F/H794A/K378R mutant polymerase,
which was used as a control. These results indicate that the yields of 2’-OMe-containing

transcript may be increased by utilizing the Y639L/H784A/K378R mutant T7 RNA
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<212> DNA <213> Artificial Sequence <220> <223>
chem cal ly synthesized sequence <400> 68 taat acgact
weawratmglyg gt cgatgcag taagctagct 40 <210> 69 RI/US2085025653

<212> DNA <213> Artificial Sequence <220> <223>

chem cal ly synthesized sequence <400> 69 taat acgact
cact at aggg gggggggct a gggcggt cgg at cggacgta accagttaaa

60 cccgggtcga tgcagtaagc tagct 85 <210> 70 <211> 83

<212> DNA <213> Artificial Sequence <220> <223>

chem cal ly synthesized sequence <400> 70 taatacgact

polyntedadedis 2089226 99 HROVD IV B4 HEBY OR GhEh O ARN ACHHhaaee In
60caggt cgat g cagtaagcta get 83 <210> 71 <211> 83 <212>

additiphysexeraBof the npwilibraics hE@ ard 2B CLDIP3 5nedrpagabing g leader
t.hesi < et . .
sequeg%% ?lalg%g‘égﬁjeélglggg ghgrét? h gl?eglg%-st%%a gg%?@ég giés?%égé ﬁ%ﬂ& yields of 2°-

OMe ¢o@gintigat-ghseiagt dagahac@tiol BBrasy MORCTPL A 2htax uSihg 2 2>
DNA <213> Artificial_ Sequence <220> <223> chem cal |

Y6395 AT 3 KId8R suiee iR NAqmymerape, M deasmerthat é@tila%g@@yent in the

el 9 0AFS8G A6 EAARAE PAEQCEATAL 94 ABARRETG, P g
mutardt2i 3omBiratibn o/ithlthSeartieniaenevd@ ddentiZi2d Feadbieseiquaickey of the present
synt hesi zed sequence <400> 73 taatacgact cactataggg

inVen@‘@’Pg;;gctggt aaggacacaa acacgtaact cgttaaaccc 60

g(l;gtc atgc agtaagctag ct_ 82 <210> 74 <211> 83
Example 3: Polymerase Expression and Purification

[00184] Mutant T7 RNA polymerase, for use in the methods of the invention may be
prepared as follows. T7 RNA polymerase (nucleic acid and amino acid sequence shown in
Figure 5A and 5B respectively and described in Bull, J.J et al., J. Mol. Evol., 57 (3), 241-248
(2003) may be mutated to result in the LA mutant (Y639L/H784A), the LAR mutant
(Y639L/H784A/K378R), the LLA mutant (P266L/Y639L/H784A) or the LLAR mutant
P266L/Y639L/H784A/K378R). T7 RNA polymerase may be comprised in an expression
vector (an example of a T7 RNA polymerase expression vector is described in U.S. Patent
Serial Number 5,869,320 herein incorporated by reference in its entirety) or may be inserted
into an expression vector following mutagenesis. The mutated T7 RNA polymerase may be

engineered to optionally comprise a His-tag for ease during protein purification.

[00185] Complementary oligonucleotide sequences that contain the Leucine mutation for
position 639 (agtcatgacgetggetCTGgggtecaaagagttcg (SEQ ID NO 107 and
gaactctttggacccCAGagecagegteatgact (SEQ ID NO 108) may be synthesized. Complementary
oligonucleotide sequences (ggctggceatctctcTgatgttccaaccttge (SEQ ID NO 109) and
gecaaggttggaacatcAgagagatgecagee (SEQ ID NO 110) for P266L mutation may be
synthesized. Complementary oligonucleotide sequences (cgctectaacttigtaGCeagecaagacggtage
(SEQ ID NO 111) and getaccgtettggetgGCtacaaagttaggageg (SEQ ID NO 112)) for H784A
mutation may be synthesized. Complementary oligonucleotide sequences
(gceteteaccgegtggaGacgtgetgeegetget (SEQ ID NO 113) and
agcagcggcageacgtCteecacgeggtgagage (SEQ ID NO 114)) for K378R mutation may be

synthesized. Site-directed mutagenesis may be performed using QULikChange® Site-Directed
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<212> DNA <213> Artificial Sequence <220> <223>
chem cal ly synthesized sequence <400> 74 taatacgact
W@ amrmomel)g gggcgggcag cgcttataga tccacgt aac CROU/USHAEE5653

60cgggt cgat g cagt aagcta get 83 <210> 75 <211> 86 <212>
DNA <213> Artificial Sequence <220> <223> chem cally
synt hesi zed sequence <400> 75 taatacgact cactat aggg
ggggggt atc tgcggttagg ctatcgacgt acccagttaa 60
acccgggt cg atgcagtaag ctagct 86 <210> 76 <211> 82
<212> DNA <213> Artificial Sequence <220> <223>

MutagB&iH sG&k ( SirayddhBesd 78K, SRYHEMEEns ADBR ndfnFR#alBCYAGkructions to
cact at aggg ggggtagggg acatcatagg tatacgtaac cggttaaccc

resul6ip nyglpicarad spsuangtes dbigteed) encagingpmipnt pylyaetasss g@l@mﬁbove

g <213> .Artifici.al u <220> <223> chem cal|

indicgGenporzuah obiides IS SH SR 130 Fabefhr iRyt o mutan

poly1f&8s0b OB invghBbic cal ba ikang! Bactle @hitabageadiodVector using standard
ggtcggtgca gt aagctagc t. 81 <210> 78 <211> 84 <212> DNA

techneques Jorpgxprspien and gaafieaties. <220> <223> chemical |y

synt hesi zed sequence <400> 78 taatacgact cactataggg

Expregypagad Ryrifiggaect t gag t gt at acgt a accggtt aaa .

ccggt cgat gcagtaagct agct 84 <210> 79 <211> 81

[00186] 1 2 T hERpreRd &»vdatdr doimpiriaing Segumiane TZ 220xer2@3nicleic acid sequence

. . Chem call, ynt .zed sequence_<400> 7 aat acgact .

isis Eatntonng 0f Telu R ehGE REeat S S aeReaGee g e b ayice for

20 mf0 9l SRRk 4CRrHRARIGY afink B trelidA280 fsrdldh. 8Gter putting the tube

on ice for 1 minute, 1 ml L broth (“LB”) is added and incubated in 37°C shaker for
45min.100 ul of culture liquid is plated on LB+Amp agar plate and incubated at 37°C

overnight.

[00187] A single colony from the overnight cultured plate is inoculated into 100 ml LB-
Amp+ (150ug/ml), 37°C overnight. On the second day, two 4-liter flasks containing 2 liters
of pre-warmed LB+Amp are inoculated with 50 ml of overnight culture and grown at 37°C
until OD600 reaches between 0.6-0.8. 200 ul of 1M IPTG is added to each 2L cell culture
with final concentration of 100 uM and grow for another 3 hrs at 37°C. The cells are pelleted
by spinning at 5000 rpm for 10 min. Cells are resuspended in 200 ml lysis buffer (Lysis
buffer: 50 mM Tris-Cl, pH 8.0, 100 mM NaCl, 5% Glycerol, 1 mM imidazole,
betamercaptoethanol (“BME”) SmM) and divided into 6 conical 50 ml tubes. The cells are
sonicated at power level 8, 3x30” for each tube and then bacterial debris is spun down at
11,000 rpm for 60 min and the supernatant filtered through 0.22 uM filter. Imidazole is added

to the filtrate to a final concentrationn of 10 mM.

[00188] The filtrate is loaded onto a 5 ml Ni-NTA column (GE Healthcare Bio-Sciences,
NJ) with sample pump. The column is washed with 10 column volumes (CV) of buffer A
(Buffer A: 50 mM Tris-Cl, pH 8.0, 100 mM NacCl, 5% Glycerol, 10 mM imidazole, BME
10 mM) containing 20 mM imidazole. The column is then washed with 10 CV of buffer with
a linear gradient of imidazole concentration from 40 mM to 70 mM in buffer A. The protein

is eluted with 6 CV of Buffer B (Buffer B: 50 mM Tris-Cl, pH 8.0, 100 mM NaCl, 5%
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<212> DNA <213> Artificial Sequence <220> <223>
chem cal ly synthesized sequence <400> 80 taat acgact
W@ amrmomegl)g gcgggt ggt ¢ gcgatggtta acgtaact gg tPEHESOGERS653

60 gtcgatgcag taagctagct 80 <210> 81 <211> 90 <212>
DNA <213> Artificial Sequence <220> <223> chem cally
synt hesi zed sequence <400> 81 taatacgact cactat aggg
0090gggggg acgttagctt ctctgtattt acgtaaccgg 60
ttaagcccgg gtcgatgcag taagctagct 90 <210> 82 <211> 40
<212> DNA <213> Artificial Sequence <220> <223>

Glyc&BENSE aINI YmEMRb REBMABI® HRDURREECHEARAE IR dlRaiACAARons with 5 1l
cact at aggg gtc%ik}gé:aﬂ taagct agct 40<210> 83 <211> 83

of samplpon oSD3: Jiaflithe BRctOag 0 HEeret appsonabingd and

oG8 Y SRS RIS 588050 f Wemorgne (v

MWQEO: 12-=W00pin83. sRdHkIasgBaffec@ibiatiadgFegJoatigobg-Cl, pH 7.9, 100 miM
gggt gcaaat aanacgtaac f ?(%ltdt aaacc 60 mc\%% tcgatg .

NaClo 3gjdagerel. QamyFsnA ol 1hiion fo109, FER0 B bupmpight. The

dialyﬁ'é g{lffércik @flaé];g@ le{{it%g% ed 511(?%% Sis qgg@g@héﬁé@? b E{hg%fa?g hours.

sequence < > m SscC ure

The ce@@itration 8f A7 RIFA polymerae i¢ me220ed w22d the Arsdfofeatsay & described
<222> . |
mBrgc%é}_ffi)l\jllj\glz: (%%7%3%2&@?%%036716}2 175, 2%8.’ ¢, g, ort <220>

Example 4: Transcription incorporating 100% 2’-O-methyl nucleotides

Example 4A: 2°-O-methyl transcription without 2°-OH GTP

[00189] An experiment was performed to test the sensitivity of Y639L/H784A/K378R
mutant polymerase to the concentration of 2°-OH GTP by using a titration of 2’-OH GTP.

[00190] ARC2118 and ARC2119, two libraries incorporating the new leader sequence
elements identified through TR-SELEX™ selection (described in Example 1), which showed
high transcript yields when used with the Y639L/H784A/K378R mutant T7 RNA polymerase
(see Example 2), were used to test the sensitivity of transcription of the
Y639L/H784A/K378R mutant T7 RNA polymerase to the concentration of 2°-OH GTP.
Transcriptions were performed using a titration of 2’-OH GTP (0-160 uM) with 1X
transcription buffer (HEPES 200 mM, DTT 40 mM, spermidine 2mM, Triton X-100 0.01%),
~200 nM template, 2°-OMe ATP, CTP, UTP, and GTP 1 mM each, MgCl; 6.5 mM, MnCl,
2.0 mM, PEG-8000 w/v 10%, GMP 1 mM, inorganic pyrophosphatiase 5 units/mL,

Y63 9L/H784A/KS7 8R mutant T7 RNA polymerase 200 nM, at 37° C overnight.

[00191] Transcript yield under each condition was assayed by PAGE-gel analysis using
200 uL of reaction mixture, and transcript yield for each condition was quantitated from UV-
shadowing of the PAGE-gel analysis using ImageQuant version 5.2 software (Molecular
Dynamics). Figure 7 summarizes the quantitated results of the PAGE-gel analysis, showing
the fold-increase of transcript yield with of each condition relative to the background. As can
be seen in Figure 7, ARC2118 and ARC2119 transcribed with Y639L/H784A/K378R under
all conditions, including no 2’-OH GTP, and the yield in the absence of 2’-OH GTP was
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<222> (43) ..(43) <223>nisa, c, g, or t <220>
<221> msc_feature <222> (48) ..(48) <223> nis a, C

WO 2@7/00585 t <220> <221> mi sc_feature <222> (500CT/USH0§/025653
<223>nisa, ¢, g, or t <220><22l> m sc_feature
<222> (69) ..(71) <223>nis a, c g, or t <220>
<221> msc_f eature <222> (74) ..(75) <223>nis a, C
, g, or t <220> <221> misc__feature <222> (78) ..(78)
<223>nisa, c, g, ort T <220> <221> m sc_feature
<222> (80) ..(80) <223>nisa, c, g, or t <400> 84

comp Eﬁ@teat%g@a%m%@i%h %ﬁe@& 9B eI0NOHIFON wa8 tidRAai-ant (RFBadAMGRture.
gttaaacctg gatgnn ntannctngn t 81 <210> 85

Theso@ 3 iagicae 1 JONAOIATBISAME T 158 @maseam&m palzmsase does not

l‘equiI['.ﬁztﬁE 5{26%%1%{0“&%2L %?ﬁ‘%}fgf ﬁlc%e(%%ds tg%fe 5y };} oppgsed to the
Y63 9‘FVH784§62/K@?8E 22kt M7SRNA @AdMéfses 2ddeh {eamnes ’y @H{zﬂs Forn
is a , or t <220> <221> mi sc_feature <222>
Umw@msmn(dvagytﬁ@2®$ nisa, ¢, g, ort <400> 85
naat nngact cacaanaggg gtcgatgcag taagctagct 40 <210>
(00194 <Ahlexp8dmeRPas sDbRqReBYy parfarfied itcaget@erque Heeptippd franscription

conditions to be used with the Y639L/H784A/K378R mutant T7 RNA polymerase when
combined with the leader sequences identified by TR-SELEX™ selection, (described in
Example 1). ARC2119, a library incorporating the new leader sequence elements identified
through TR-SELEX™ selection which showed significantly higher transcript yield when used
with the Y639L/H784A/K378R mutant T7 RNA polymerase (see Example 2) was used to test
the effect of varying the 2°-OMe NTP, magnesium and manganese concentrations on

transcript yield.

[00193] Transcriptions were performed using 1X transcription buffer (HEPES 200 mM,
DTT 40 mM, spermidine 2mM, Triton X-100 0.01%), ~200 nM template, 2°-OMe ATP,
CTP, UTP, and GTP (0.5 mM, 1 mM, 1.5 mM, and 2 mM each), MgCl, (§ mM, 6.5 mM, 8
mM, and 9.5 mM), MnCl, (1.5 mM, 2 mM, 2.5 mM, 3 mM), PEG-8000 w/v 10%, GMP 1
mM, inorganic pyrophosphatase 5 units/mL, Y639L/H784A/K378R mutant T7 RNA
polymerase 200 nM, at 37" C overnight.

[00194] Transcript yield under each condition was assayed by PAGE-gel analysis using
200 uL of reaction mixture, and transcript yield for each condition was quantitated from UV-
shadowing of the PAGE-gel analysis using ImageQuant version 5.2 software (Molecular
Dynamics). Figure 8 summarizes the quantitated results of the PAGE-gel analysis, showing
the fold-increase of transcript yield with of each condition relative to background. Based on
the cost of 2°-OMe NTPs, and the results of this experiment, 1.5mM each 2°-OMe NTP (and
8 mM MgCl,, 2.5 mM MnCl, was adopted as the preferred conditions to use with the leader
sequences and the Y639L/H784A/K378R mutant T7 RNA polymerase of the present

invention.
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<223> chem cally synthesized sequence <400> 86
t aat acgact cactataggg gggggt gacg tacggatcta agtaacgtaa
wee@gesmanc 60 ccgggtcgat gcagtaagct agct 84 <PADESRE6/025653

<211> 80 <212> DNA <213> Artificial Sequence <220>

<223> chem cally synthesized sequence <400> 87

t aat acgact cactataggg gagggacaga cactttgtag acgtaaccag

ttaaacccgg 60 gtcgatgcag taagctagct 80 <210> 88 <211>

83 <212> DNA <213> Artificial Sequence <220> <223>

chem cal ly synthesized sequence <400> 88 t aat acgact
Exan$1€ 4Rt PLIgHtyGGA % aC b £ MNIC B HtRdnacarCé FATHO YA BT8R Gnutant

60 cgggtcgatg cagtaagcta get 83 <210> 89 <211> 86
T7 RMY polymrmse213> Artificial Sequence <220> <223>

chem cal ly synthesized sequence <400> 89 taat acgact
[00195 ct Addgimaboggrggottwart porhetealdo agrss hedyielinaamddyast cflaMINA

o35 BRREE PEFTR AR B B 2 0n

GTPC ek #HdkNtysy BhnbRYIaRd sé@%@@ﬁ@nﬁﬁé’&ﬁy TPZSELEXTM selectlon
m sc_feature <2§2>( 7) (7) <223> ni1s a,

(described GoExmuple 42 vae aaeliiediby BERg yerddo pregama Ma{ﬁ tmsgamlon using

i TR T

DNASRHpENE & as diested dddz RGIEDNER (the sheahdeasiDned tsepldenes then
<400> 91 taatacgact_cactata ](gg g gacagtgcta_gtggaat agc

assaygd byt deanddhe Hanscabe wotcyat VanicysscGRASHOES etmlsacnpt
Invitrogen, Carlsbad, CA) and then amplified by PCR. This PCR product was sequenced and

the statistics of deletions, insertions and substitutions was then calculated. Of the 1300 bases
sequenced in this experiment, no deletions and insertions were observed, and three
substitutions were observed (see Figure 9). These numbers suggest that the sequence
information encoded within a 30-nucleotide degenerate region would have a 93% chance of
being faithfully transmitted to the next round of SELEX ", this number is so high that it
exceeds that measured for wild-type RNA.

[00196] To test for nucleotide bias, library ARC2118 was transcribed under the following
conditions: HEPES 200 mM, DTT 40 mM, spermidine 2mM, Triton X-100 0.01%, ~200 nM
template, 2°-OMe ATP, CTP, UTP, and GTP 1 mM each (no 2°-OH GTP), MgCl; (6.5 mM),
MnCl, (2 mM), PEG-8000 w/v 10%, GMP 1 mM, inorganic pyrophosphatase 5 units/mL,
Y639L/H784A/K378R mutant T7 RNA polymerase 200 nM, at 37° C overnight, purified by
PAGE, the remaining DNA template was digested using RQ1 DNase (the absence of DNA
template was then assayed by PCR) and the transcribed material was reverse-transcribed and
amplified using PCR before cloning and sequencing. 48 clones from the amplified library and
48 clones from the starting library were sequenced. The statistics of nucleotide occurrence in
the degenerate region were examined to see if bias occurred. As indicated by Figure 10, the
percentage of nucleotide composition after transcription was very similar to the percentage of
nucleotide composition of the starting library in which the percentage of each nucleotide
(A,T, C and G) was approximately equal, indicating that no nucleotide bias occurs with the

Y639L/H784A/K378R mutant T7 RNA polymerase is used for transcription.
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<210> 92 <211> 81 <212> DNA <213> Artificial Sequence
<220> <223> chem cal ly synthesi zed sequence <400> 92
WO aavmeyaxTt cact at aggg gacgaccact atactccgag apChUSHOEERS653
gttaaacccg 60 ggtcgatgca gtaagctagc t 81 <210> 93
<211> 82 <212> DNA <213> Artificial Sequence <220>
<223> chem cal ly synthesi zed sequence <400> 93
t aat acgact cactataggg ggat ggaggc gtagtgtagt caacgttacc
ggttaaaccc 60gggtcgatgc agtaagctag ct 82 <210> 94
<211> 82 <212> DNA <213> Artificial Sequence <220>
ExantAe 3¢ ChRphGstnl of ToMicAstd%e Vide G aictdARad8%equences
taatacgact cactataggg gggaggtata gatggaatgg ttatgtaacc

Tembﬁnttésaiaﬁ‘)%c 60 gggtcgatgc agtaagctag ct 82 <210> 95
<211> 81 <212> DNA <213> Artificial Sequence <220>

[001 ﬁz 3 To%@{ﬂa&aﬂréﬂéc%t%a??iieﬁﬁ %sﬁg GHRBE AT 7HIOR 398R mutant T7 RNA

at acgact cact at aggg gt ggggagga ccacttagat aacgtcaccg
polyigetasaaith agilGile differgatlguiar gdomages ahenipl8ds Rt isi¥Hvarying ratios of
,<211> 83 <212> DNA <213> Artifi.cial, Seque < >
purings fospyrapigiies At e leadsr praspacedPagiiensnkle &4@5%%%003 12610 129
below RRC Gt e84 LAt #8208 RALBH03Eing 2 FRIBH £ tAGAACIHRAL
cggttaatcc 60 cgggtcgatg cagtaagcta get 83 <210> 97

synthezizdd-ug8e e ABI FERPERITEIY (Appli¢d BioaystSeguientre Citg204) DNA
<223> cheni cal | t hesi 400> 97 .+ o an
Sy B SR e Y S A OO Do B P AT A AHR imfagoalp 3) e

as fol6@t:t agacc 60cgggt cgat g cagt aagcta get 83

Template 1
GGGAGAATTCCGACCAGAAGCT

CATATGTGCGTCTACATGGATCCTCA (SEQ ID NO 126)

Template 2

GGGAGAGCGGAAGCCGTGCTGGGGCCNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNCATAACCCAGAGGTCGATGGATC (SEQ ID NO 127)

Template 3

GGGAGAGACAAGCTTGGGTCNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNAGA
AGAGAAAGAGAAGTTAATTAAGGATCCTCAG (SEQ ID NO 128)

Template 4

GGGAGAATTCCGACCACAAGNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNCAT
ATGTGCGTCTACATGGATCCTCA (SEQ ID NO 129)

[00198] The templates were amplified with their respective primers as indicated in below:
Template 1:

5 primer TAATACGACTCACTATAGGGAGAATTCCGACCAGAAGCTT (SEQ ID NO
130)

3’ primer TGAGGATCCATGTAGACGCACATATG (SEQ ID NO 131)
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<210> 98 <211> 78 <212> DNA <213> Artificial Sequence
<220> <223> chem cal ly synt hesi zed sequence <400> 98
WO aavmeyaTt cact at aggg ggcgattget gagtcagttc gPE@HUSIIQE/025653
aaacccgggt 60 cgatgcagta agctagct 78 <210> 99 <211> 85
<212> DNA <213> Artificial Sequence <220> <22 3>
chem cal |y synthesized sequence <400> 99 taat acgact
cact at aggg gggggaggat ccgaaacaca gggatccgta accggttaaa
60 gccgggtcga tgcagtaagc tagct 85 <210> 100 <211> 883
<212> PRT <213> Artificial Sequence <220> <223>
TempHigdi cal | y synthesi zed nodified T7 pol ymerase Y639L
<400> 100 Met Asn Thr lie Asn lie Ala Lys Asn Asp Phe

s SRR RS A thack gy e axpy e

) | r Tyr Gu Met
> o A Rlaat R A RIS e Hhe v Arg
G@n Leu Lys Ala Gy Gu Val 50 55 60Ala Asp Asn Al a
Ala Ala Lys Pro Leu lie Thr Thr Leu Leu Pro Lys 65 70
75 80 Met lie Ala Arg |lie Asn Asp Trp Phe Gu G u Val
Template 341 3 Lys Arg 85 90 95 Gy Lys Arg Pro Thr Al a Phe
Gn Phe Leu Gn Gu He Lys Pro Gu 100 105 110 Al a
5° prigegr TAREAGGACTPACTHAGHGAGARA CHAGCERPGEEG (REQ IO NO18d)
Thr Ser 115 120 125 Ala Asp Asn Thr Thr Val G n Al a
3’ prira¢r GIGAGRHTCATEAM BAAGEICACFTII L TICO (8@ IPAYOH34) G u
Asp Gu Ala Arg Phe Ay Arg He Arg Asp Leu Qu Ala
Lys 145 150 155 160 Hi s Phe Lys Lys Asn Val Gu Gu
G n Leu Asn Lys Arg Val Ay H's 165 170 175 Val Tyr
Templys 4L V58 pAher PRETABGA G CAMATAGEGAGAATACAaGASPAMRAG (EEQ ID NO
Ser 180 185 190 Lys Ay Leu Leu Gy Gy Gu Ala Trp
135)Ser Ser Trp His Lys Gu Asp 195 200 205 Ser He Hi s

Val Ay Val Arg Cys He GQu Met Leu He du Ser Thr
3’ primer TOMESGPITCATGTAGACGCACATATG (SEQ ID NO 148)

[00199] The templates were used in a 15 mL in vitro transcription reaction with T7 RNA
polymerase (Y639L/ H784A/ K378R). Transcriptions were done using 200 mM Hepes, 40
mM DTT, 2 mM spermidine, 0.01 % TritonX-100, 10% PEG-8000, 8 mM MgCl, 2.5 mM
MnCl,, 1.5 mM mCTP, 1.5 mM mUTP, 1.5 mM mGTP, 1.5 mM mATP, 1 mM GMP, 0.01
units/pl inorganic pyrophosphatase, and ~9 pg/ml T7 polymerase (Y639L/ H784A/K378R)
and 0.2 uM template DNA. The RNA was precipitated and purified on 10% denaturing
PAGE. The RNA was eluted from the gel in 300 mM NaOAc, 20 mM EDTA overnight,

~ precipitated and quantitated with a UV Spec. The yields did not differ greatly between the

four leader sequences tested and are shown in Table 1A below.

Table 1A
Pool Yield (nmoles)
Pool 1 18.7
Pool 2 17.4
Pool 3 20.2
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Gy Met Val Ser Leu His Arg G n Asn Ala Gy Val Val
Ay An Asp 225 230 235 240 Ser Qu Thr He Qu Leu
wok@7Mw4E u Tyr Ala Qu Ala He Ala Thr 245 2BOI/BSH06/025653
Arg Ala Gy Ala Leu Ala Gy He Ser Pro Met Phe Gn
Pro Cys Val 260 265 270 Val Pro Pro Lys Pro Trp Thr
Gy He Thr Ay Gy Ay Tyr Trp Ala 275 280 285Asn Ay
Arg Arg Pro Leu Ala Leu Val Arg Thr His Ser Lys Lys
Ala 290 295 300 Leu Met Arg Tyr Gu Asp Val Tyr Met
Pro Gu Val Tyr Lys Ala |lie 305 310 315 320 Asn lie

Ad dn AsSn Thr Al Lys He Asn Lys Lys Val Leu
Poohftd 325 330 335 Va??jzf Asn Val He Thr Lys Trp Lys

His q/s Pro Val Gu Asp He 340 345 350 Pro Ala H e
Gu Leu Pro Met Lys Pro Gu Asp He Asp

Te liﬁ‘ge §|§08365 Met Asn Pro Gu Ala Leu Thr Ala Trp Lys
m 2 Ala Ala Val 370 375 380 Tyr Arg Lys As

AT R AR —

was a"&e%sédy Fovﬁl t@mbllaBes Wdte B ﬁhé%@b%d%@h di¥ferdnt Bonkyant ASior¥eThe DNA
Trp Arg Gy Arg Al a Val Ser Met Phe 420

templamas wrﬁ@ smlmes/ilmed uging an%BlﬂéKPBQE)TW (Amplied Piosgptpmp elfpster City,
Thr, L 4 ’
CA) ]é@?\ ﬁn{}le&ez;él -?9? d r%t eg b 43931@ Rl r%ﬁe[loﬁy ;Tlé s)%ql%gge %gom1 inthe 5

to 3’ 4BELtdNR aASHs faylawéd a Gly Val Asp Lys Val Pro Phe Pro
Gu Arg He Lys 465 470 475 480 Phe He G u G u Asn
Temphie 53 U Asn He Mt Ala Cys Al a Lys Ser Pro 485 490
GGG&%&G&R@C@(@C&@T{: ¢ ; AINAINEING LY )
TTeTORS ARRPED iDawo 539 505 510Al a Phe Q/s Phe GI u Tyr AI a
Gly Val Gn Hs Hs Ay Leu Ser Tyr 515 520 525 Asn
TempDyts 6Ser Leu Pro Leu Al a Phe Asp Gy Ser Cys Ser Ay
GGAGGE TCCHCEGGABSENENENMNESNE O NN AINRNNR
CCCCAIGETVASE@DYNGE3P) Arg Al a VaI Asn 545 550 555 560 Leu
Leu Pro Ser Gu Thr Val Gn Asp lie Tyr Ay H e Val
’é‘grgp&ata%/s 565 570 575 Lys Val Asn Qu He Leu Gn Ala
TTC F\Gﬁaﬁ\ﬁG%FA%%CIAQggC GQ IR
s 595 600 605 Val Lys Leu Ay Thr Lys Ala Leu Al a

Tem 8
CTA Lys Gu Phe Gy Phe Arg G n Gln
I

Va Leu Glu Asp Thr He An 645 650 655

TCCGGTTT

[00201] The templates were amplified with their respective primers:

Template 5

5 primer

TAATACGACTCACTATAGGGCCTTGTAGCGTGCATTCTTG (SEQ ID NO 151)
3’ primer

TTCGACAGATTCGGAGTATGTITAG (SEQ ID NO 141)

Template 6

5 primer

TAATACGACTCACTATAGGAGCCTTCCTCCGGA (SEQ ID NO 142)
3’ primer

AAGCTCGGGAAACCGGA (SEQ ID NO 143)

Template 7 5° primer

TAATACGACTCACTATAGGGAGACAAGAATAAACGCTCAA (SEQ ID NO 144)
3’ primer

GCCTGTTGTGAGCCTCCTGTCGAA (SEQ ID NO 145)

Template 8 5° primer
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Pro Ala He Asp Ser Ay Lys Gy Leu Met Phe Thr G n
Pro Asn G n 660 665 670 Ala Ala Ay Tyr Met Ala Lys
waew7bbw4srp G u Ser Val Ser Val Thr 675 680 6BSI/US1006/025653

Val Ala Ala Val Gu Ala Met Asn Trp Leu Lys Ser Ala
Ala Lys 690 695 700 Leu Leu Ala Ala Gu Val Lys Asp
Lys Lys Thr Gy Qu He Leu Arg 705 710 715 720 Lys
Arg Cys Ala Val His Trp Val Thr Pro Asp Gy Phe Pro
Val Trp 725 730 735G n Gu Tyr Lys Lys Pro lie Gn Thr
Arg Leu Asn Leu Met Phe Leu 740 74S 750 Gy G n Phe

TAATACGALRUACT AT ARG RTGT A AR TACCABA CAS ISHY/® M pisper G u

3’ prinp5 760 765 lie Asp Ala Hs Lys Gn GQu Ser Gy lie

A Ak I 10 5 G 88 53
[002(’2?2 igéptegg)?at% Rer flelc'%s)édl #of 2 Gl UmPSh V%hﬁﬁs@nﬁt@ﬁl W‘ltg T7 RNA

810 815 He Pro
polmﬂér&se/(lY@B%kHl&A/HﬁE&R)s Wracx\{ation&rvger@ﬁméﬁhmng\mo B Hepes, 40

153 £ o3y D 800 8055008 . 25

MnCH Fs%Mu?@TPq th%lmp L% SalfBAGTTPO1 s\lrﬁl\dhﬁAT@5@n§ﬁF¢3w 0.01
860 Pro Ala Lys Gy Asn’ Leu Asn Leu Arg As

eu
mnts@[un@gmlmrd?ﬂnesm&s@md swgaabmpalmasm (g’é&%h/dﬁ%’i K378R)

o BB, FSRTRL 5 BTy OMETE 5578 s Pac.

The Mﬁﬁ%u‘éﬁZ&ﬁ)f@'Q%s&@ind\&in thS @elThThé‘|y1%1d§3fliﬂ hbtedifbBgrkss, between
Asp Phe Ser Asp He Gu Leu 1 5 10 15 Ala Ala H e

the fcmr éeadﬁesemwcwwsu@é @ndhpes shepmip 4abigl Adpglovy (Relgtiye twgscription
eld%&e .0 Ala Arg Gu Gn Leu Ala Leu Gu H's Gu Ser
VEOTGY & u Met Gy Gu 35 40 45 Ala Arg Phe Arg Lys Met
TblP Gu Arg Gn Leu Lys Ala Gy Qu Vval 50 55 60 Ala
ablAsh Asn Ala Ala Ala Lys Pro Leu lie Thr Thr Leu Leu

: Pro Lys 65 70-75-80-Mt |lie Ala Arg lie Asn Asp Trp
Pool ppe Yﬁjed@‘ﬁlﬁt %m?%9Z4)A|31 Lys Arg 85 90 95 Gy Lys Arg

Poolprg 8p Ala Phe G n Phé Leu Gn Gu lie Lys Pro Gu
Pool 200 8% 110 Ala Val Ala Tyr lie Thr lie Lys Thr Thr

Pool Beu 1808 Cys Leu Thr Ser 115 120 125 Ala Asp Asn Thr

Pool 4hr| Mak, G n Ala Val Ala Ser Ala lie Gy Arg Ala 130

155 140

[00203] In particular embodiments, the above identified templates may be used in the

transcription methods and/or aptamer selection methods of the invention.

Example 4D: MNA Transcription using P266L/YG639L/H784A/ K378R mutant T7 RNA

Polymerase
[00204] The following DNA template and primers were used to program a polymerase
chain reaction to generate a double-stranded transcription template. N indicates a degenerate

position with an approximately equal probability of being each of ATGC, all sequences are

listed in the 5° to 3” direction: PCR Template (ARC2118)

[00205] TAATACGACTCACTATAGGGGAGTACAATAACGTTCTCGNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNGGATCGTTACGACTAGCATCGATG (SEQ ID NO
3)
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lie Gu Asp Qu Ala Arg Phe Gy Arg lie Arg Asp Leu
Gu Ala Lys 145 150 155 160 Hi s Phe Lys Lys Asn Val
W@ERwW7/s4E n Leu Asn Lys Arg Val Gy H s 165 1FOI/LSHH06/025653
Val Tyr Lys Lys Ala Phe Met A n Val Val Gu Ala Asp
Met Leu Ser 180 185 190 Lys Ay Leu Leu Ay Ay Gu
Ala Trp Ser Ser Trp H's Lys Gu Asp 195 200 205 Ser
lie Hs Val Ay Val Arg Cys lie Au Met Leu lie Gu
Ser Thr 210 215 220 Ay Met Val Ser Leu H's Arg G n
Asn Ala Gy Val Val Gy Gn Asp 225 230 235 240 Ser
[Ooz(ﬁﬂu Iprilke G u Leu Ala Pro Gu Tyr Ala Gu Ala lie
aThr245250255ArgAIaGI Ala Leu Ala G
RO ABAARHIA SO D6 A AN A EACOS OB CTAT AFGOGAGTAC

AA%A?@@C?@E* SERUINCAY g Arg pro Low A D Lt 521."
[002@;9 e %C#éid%‘@éﬁ@%%ﬁ\@@&%@? N 1 e

310 315 320 As Asn Thr Ala Tr
100248 o xéﬁ1eéygam;deu%ﬁtr&lyf?%aé}s%rz%m@é@nele? ‘@B tha bscadf program
200l TRt phobf b £ e ol L o,
SperthidéneR2mMB, TridspXHi0d (B %358 8B0(88369), MinClagd. Sei\d), BEG-3000 (10%

Al Thr. Ala T a Al a Val .
win). 3rnesogr 2A0 e HEP Gty @k ool ursgoni reRpfte. Iorganic
Pyloﬂﬂoﬁpl%a(sel(@ ﬂmg 5HF‘h§ 8857 %&Qaﬁ%lﬂ%ammégwﬁgmﬂmm K378R

A'a Asn Hi s Lys Ala He Trp Phe 405
was dAILmeM@Bn@p@iecrwlos«s hheverensasiptian mixpxg wasyingghgtedaat 373 overnight
16hA| a Val Ser Met Phe 420 425 430 Asn Pro G n Gy Asn
(16M)asp Met Thr Lys Gy Leu Leu Thr Leu Ala Lys 435 440

oo24tfo Aer bR egriskbesireRribialiie Gy RParolyfif resutan
pelleﬁ%ﬁ’s &Xs%h)é@l anBlqRaitietehSin %lﬁnﬁﬁﬁné'l)ﬁd‘éy@é .58 5014'13?111@6)4’017 60min at
Phe He Gu Gu n Hs Gu Asn H e Mt
25 delse smrmle;wers@rsuw:@d@aé quegitaigs by ALV epagonsa z‘ﬁﬂlﬂmTr p
Trp Ala Gu G n Asp Ser Pro Phe Cys Phe Leu 500 505
TabléSlOl‘rAhﬂ:riEtien@@el@he GQu Tyr Ala Gy Val Gn H's Hi's

ol | sllls B sl ila Vo

Sy—teu—Ser—Ty+r—515520525-AsnCys—Ser—teuProteu

Al a Phe Asp Fazymse qfﬁnsmﬂeéoymt@ﬁ@ﬂ n 530 53Bosmplized MNA
His Phe Ser Ala Mgt Leu Arg Asp Gu Val Gy Gy Tapggeript Yield

r

t
Al HO 555 560 Leus,le o Ser Gu Thr
Va&m@%@?%r Gy He Val 2?1 %’E/]%\'i,c- 565 570 575 100

P266L/K378R/Y639L/H784A 11 ug/ml 130
P2661L/K378R/Y639L/H784A 2.6 ng/ml 65
P266L/K378R/YG39L/H784A 0.66 ng/ml 13
P2661/K378R/Y639L/H784A 0.16 pg/ml 8.3

Example 5: Aptamer Selection using Y639L/H784A/K378R mutant T7 RNA polymerase

[00210] A selection was performed to identify aptamers to human Ang?2 (hereinafter “h-
Ang2”) using a pool consisting of 2°-OMe purine and pyrimidine nucleotides (hereinafter

“MNA™). The selection strategy yielded high affinity aptamers to specific for h-Ang2.

[00211] Human Ang2 was purchased from R&D Systems, Inc. (Minneapolis, MN). T7

RNA polymerase (Y639L/H784A/K378R) was expressed and purified as described in
77



Lys Val Asn Qu He Leu Gn
Thr Asp Asn 580 585 590 G u
w@w7Aswe4ssThr Gy Gu H e Ser
Lys Leu Gy Thr Lys Ala Leu
Tyr Gy 610 615 620 Val Thr
Ser Val Met Thr Leu Ala Leu 625 630 635 640 Ser
Lys Gu Phe Gy Phe Arg Gn Val Leu Gu Asp Thr H
e Gn 645 650 655 Pro Ala He Asp Ser Gy Lys Ay Leu
Met Phe Thr G n Pro Asn G n 660 665 670 Ala Ala Gy
Exami¥é 3 WedveAl 28-S pltible thdEpyiipid@dimbdotivad wSepueasedfiom Trilink
75 680 685 Val VaI Ala Ala Val Gu Al a I\/Et Asn Trp
BioTeggologiesgsan RiegoACA)Lys690 695 7 0 0 Leu Leu Ala Ala
Gu Val Lys Asp Lys Lys Thr Ay GQu lie Leu Arg 705
Selecting of Mng22ptamer Arg Cys Ala Val His Trp Val Thr Pro
Asp Gy Phe Pro Val Trp 725 730 735 G n Gu Tyr Lys
Pool PygpdPasort i e G n Thr Arg Leu Asn Leu Met Phe Leu 740
745 750 Ay G n Phe Arg Leu Gn Pro Thr He Asn Thr
[OOZIQEH lAyEN%ﬁn@ﬁi’te Qltﬂitﬁéﬁeqﬁéﬁbe7£5 He Asp Ala His Lys
Al a Val Hi.s 770

TAAT@@%@T@AC%%A@C@C%QTA%A&@M@TWECWNWWNNNNNNN

GG BT TBPTTE R00 e e fyafce B oo o

3) wB ESniHes 74 e & ASp EXPEDATE "MEAphiéad Blogystarss, RbsteMality, CA) DNA

synthé%,igergglgfl &gqrrotggtgd ﬁpzrétagé dlsgﬁ hq\égl @Eeré%t%%rgg@gpgﬁ%i with the
pumgrQ@yAI a Asp Gn Leu Hs Gu Ser Gn Leu Asp Lys Met

Pro Ala Leu 850 855 ' 860 Pro Ala Lys Gy Asn Leu Asn
(GATCUAACE AEECGATC GALCBAA BYC GAE T %@TBEE\@?GGMT BEBATAACGT

Tergei TG L8 ézléz&éiﬁéﬁzﬁéﬁc%f@é@%%@ (SEQID

NO 1@@!3&1& @tbnhibead ¥ raRipse f&&ﬁ@h&a{ﬁ&%ﬁbﬂ&ﬂﬁuﬁWA%1Mérase
hr He Asn lie Ala Lys Asn Asp Phe Ser Asp

(Y63%LUHE%4A/1K%7 & FangcHPgns Were dma%umw%ml\drﬁep% E}OAFM DIT, 2

mM @%nglr?e BWI gﬂit&%—l@,gldgﬁé : E%?&@, g%@tﬁéé)i;‘,@%%l Cly, 1.5

mM AETH, a. 5A[1M ﬁamEPAﬂgs VB mIGEP, Ptrem® mASFR) 1GhM GBIP, 0y uNia/pl

Val
1norg9m)c/: pcyglo%ho?phatsa%e Sa?ld6 09 pg/mL T7 polymerase (Y639L/ H784A/ K378R) and 0.5

‘UM template DNA to generate the ARC2118 mRmY pool.

Asp Ala He Asn Gy
Val Thr Val Thr Asp
Lys 595 600 6BSI/Us1006/025653
Gy Gn Trp Leu Ala
Ser Val Thr Lys Arg

0QZ2Q52
SKQY o —o

Selection

[00213] The selection was initiated by incubating of 330 pmoles (2x10" molecules) of
MNA ARC 2118 pool with 100 pmoles of proteir} in a final volume of 100 pL selection
buffer (1X Dulbecco's PBS (DPBS)) for 1hr at room temperature. RNA-protein complexes
and unbound RNA molecules were separated using a 0.45 micron nitrocellulose spin column
(Schleicher and Schuell, Keene, NH). The column was pre-treated with KOH (Soak column
filter in ImL 0.5M KOH, 15min RT; spin through. Soak filter in ImL dH2O 5min RT; spin
through), washed 2 x 1mL 1X PBS, and then the solution containing pool:Ang2 complexes
was added to the column and centrifuged at 1500 x g for 2 minutes. The filter was washed
twice with 500 pL DPBS to remove non-specific binders. RNA was eluted by addition of 2 x
100 pL elution buffer (7 M urea, 100 mM sodium acetate, 3 mM EDTA, pre-heated to 95°C)
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Ala Ala Ala
65 70 75 80
G u Val Lys

Leu lie Thr Thr
Al a
Arg
Gn
He
120
Al a

Leu
Arg H e Asn Asp
85 90 95 E&TUR2086/025653
Gu He Lys Pro
Thr H e Lys Thr
125 Ala Asp Asn
He Gy Arg Ala

Pro
H e
Lys
Leu
Tyr
115
Ser

Ala Asp Asn

Leu Pro Lys

wae@7@re43 u

Arg Pro Thr Ala Phe G n

G u 100 105 110 Ala Val

Thr Leu Ala Cys Leu Thr

Thr Thr Val A n Al a Val
130 135 140 He GQu Asp Gu Ala Arg Phe Ay Arg He
Asp Leu Gu Ala Lys 145 150 155 160 Hi s Phe Lys

and tﬁéﬁgo @%ﬁt&(@d with ttghsl. @ha thwmA@ Feviets tARGrR wWhythETsermoScript
175 Val Tyr Lys s Ala Phe Met G n Val Val

RT-PGRIM Ay sierad prviiag eneGalgéqad,l ) agmrding tq Hig ngnyfacayer sigstructions

o ke P L, eSO bR L e
(Newl ElfglﬁdlB@ﬁﬂbs ,bdved I OMAY aceatinglty thdanaMehctGer’s esrublions using SEQ

n Asn Ala Ay Val Val Gy A n Asp 225 230 235
ID NO4Q Sse SELTINO HY Trtowliiy warirprserig pspersed 2Bpte for pool

repa’gktﬂ)nl anfl p@l‘iﬁe{laﬁ a%}éﬁa‘téﬁgg @% @?ﬂm @géﬁ y Ala Leu Al a

S Val 260 265 270

[OOZL@ $|DB A;? S glrglged;\%gl e ﬁaae){n%gd %{Irou@ o¥n% 312 were

carriddedhit Wath hQAﬁci_ hﬁmb'bﬁlzg@ bn hy@roiab{@alé\bﬁté% 9@&(:219{5111&0& defadtion was
Met Arg Tyr Gu Asp Val Tyr Met Pro G u Val
initiapd:byHpmencbolszina 80 BuBle3ad habel jodhnputace 9 A%hlnfrﬁ\ilawqap

hydr%heblkﬁszatggfr lﬁf‘cglr %?:Ir%o w}@{a‘t & li'n ﬁ)(?u%%gf 1% OPﬁ\/g.IS T}C{? Blate was
washé$ Px Hith 134 QLISDBBS&EGIHMOtheﬂ \Ivithz blalckingrbgfiet (1 >XERBiSgend 0.1
mg/npy gsgpe f@lhly]g){; E‘hqqﬁ:ljpe%?%m%lp%s% r%fsng)vs gm%?lg w%tla'lta w%rsgwashed 5

tlmes\@fth %Z@ u§71§( ﬁ?@STy{rheéﬁgl RN% @%&2111%%%&6?9%1 %18L1f—é’tt3fo§ﬁrtelnperau11e

n err(ﬂtjuw@lmthéh £01Alshouzylg aPred thatélaA@nelwlngoylgly/hl@l@ﬂ avithy ]@0 ulL

Lys
Met
Al a
Phe
Al a
Ser
Al a

ST 5 o S R B DA e 1
at rodM fle atﬁ&tm-ﬁk)() uLySlo&RiNg befer @™ PSS, O etheAhB tRM& 435ng/mL

440 LHgS Prolie Ay Lys Qu Ay Tyr
ssDNZe aincLQ/é mg/m SAgpgforghe nesstmfa%?l@satlanm &y all Ailsss cﬂl@pool RNA

& I v

o3 3B O P G B8 R e
additnsofAb@rde/ganSetiptma“RES) #BO(34 9hmer, SEQ ID NO 119, and Thermoscript
RT, Invitrogen, Carlsbad, CA) followed by incubation at 65°C for 1 hour. The resulting
cDNA was used as a template for PCR (Taq polymerase, New England Biolabs, Beverly,

MA) and transcription as described for round 1. Conditions for each round are in Table 3.

Table 3. Round Summary

Round | Pool (nM) | Platform Negative | Buffer Competitor | Target

(nM)

1 3300 KOH None 1X None | 1000
filter DPBS

2 1000 KOH KOH filter X None | 1000
filter DPBS

3 1000 Plate Plate; BSA 1X None 200
plate DPBS
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Leu Gu Asn Thr Trp Trp Ala Gu G n Asp Ser Pro Phe
Cys Phe Leu 500 505 510 Ala Phe Cys Phe Gu Tyr Al a
w@Roo7NB64x3d N His Hs Gy Leu Ser Tyr 515 520 5PGI/BS1906/025653
Cys Ser Leu Pro Leu Ala Phe Asp Gy Ser Cys Ser Gy
lie Gn 530 535 540 H's Phe Ser Ala Met Leu Arg Asp
Gu Val Ay Ay Arg Ala Val Asn 545 550 555 560 Leu
Leu Pro Ser Gu Thr Val Gn Asp He Tyr Ay H e Val
Al a Lys 565 570 575 Lys Val Asn Gu He Leu Gn A a
Asp Al e Asn Gy Thr Asp Asn 580 585 590 G u Val
n T Thr, ASp d hf 4 u He Se U
1}_/33 5050000 60570k Lybla EBsy ag” Tﬁylg LMo Lol 200
Gly Gn Trjp Leu Ald Tyr GN?1 EB 0 Val Thr Arg
Ser Valoothr Lyspided SeplaaBshet Thrikeu Ala LeofkY 200
625 630 635 640 Ser| Lys Q wldghe GhppRile Arg Gn Gn
—Val lLeu -G u—-Asp—Fhr—H-e-GhH64b—650685Pro-Aa—t+i+erAsp
Ser G y0Q0ys GIyPla‘@u MVePlaph BSthr G nl¥rlo Asn G hogg( 200
665 670 Alp Al a Gly Tyr Meplatt @ LPEBBeu lie Trp QU
g7 Va er— Vvat r 5] b Val Ala A Val
Glu AOTEE AsrPisiy| bl BT A, 1§a Lys 60DCESs 200
700 Leu Leu Ala Al a Glu Valpli?/s gB s Lys Thr d
R U I DY Lk O )
735 GIE Gu-Tyr Lys lys Drxﬂ% : (gbgB”ar A[E Ley—AsH
Peu Metl0®he LeuPla#0 74Bla7€5(BSKZ:‘t_ G nlRhe Argfj)lLleng/r@n 200
Prio Thr lie Asn Thr Asn Lypladsp SPIPBS|lu 755 76(RNAS H
s—tys G Sy Heg A a o Phe
10 4l Aléo%o 775Ptsy ﬁaéﬁ ﬁﬂ%p Gy el Hué”l_@g‘%; 200
Lys Thr Val Val Trp Ala H Plag y 78%5BpPgo 795 80
yrGI e G u Ph U Hejkils As Rhe
1L y Th¥0g605 81OP1§15 H gla@‘? %%1 A@?]ls,g a Al g)}sgl rﬁ’D‘ 200
he lys Ala Val Argl G u Th 1820825 830 Val Asp
IZEH Tyno@ U SerPﬁyas Asi&ldt(alBSAeu Al alXsp Phé.Iryg/msp 200
Gin 835 840 845 Phel Ala Asplden LBPBS s G u SeRMGA1)
tet—AsptLtys Met—Pro Alateu 850855 860 Pro Ata Ly
Gy Asn Leu Asn Leu Arg Asp He Leu Gu Ser Asp Phe
865 870 875 880Al a Phe Ala <210> 103 <211> 883 <212>

MNAPRptxidd3Bindliiig Ansalysis Sequence <220>

[00215] Dot blot binding assays were performed throughout the selections to monitor
the protein binding affinity of the pools. Trace 32p_endlabeled pool RNA was combined with
h-Ang?2 and incubated at room temperature for 30 minutes in DPBS buffer in a final volume
of 30 pL. The mixture was applied to a dot blot apparatus (Minifold-1 Dot Blot, Acrylic,
Schleicher and Schuell, Keene, NH), assembled (from top to bottom) with nitrocellulose,
nylon, and gel blot membranes. RNA that is bound to protein is captured on the nitrocellulose
filter; whereas the non-protein bound RNA is captured on the nylon filter. Enrichment for h-
Ang?2 binding was seen starting at round 9. Round 9, 10 and 12 pool templates were cloned
using the TOPO TA cloning kit (Invitrogen, Carlsbad, CA) according to the manufacturet’s
instructions and 26 unique clones were chosen for chemical synthesis and dissociation
constants (Kp) were determined. Briefly, the synthetic RNAs were 5’end labeled with y—32P

ATP and Kp, values were determined using the dot blot assay and buffer conditions of 1X

DPBS (w/ Ca®* and Mg®") (Gibco, Catalog #14040, Invitrogen, Carlsbad, CA). Kps were
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<223> chemically synthesized nodified T7 pol ynerase
P266L/ Y63 9L/ H784A/ K3 78R <400> 103 Met Asn Thr lie
WASW700B®4Al a Lys Asn Asp Phe Ser Asp lie G u LeCr/usSHod@s5653

15 Ala Ala lie Pro Phe Asn Thr Leu Ala Asp His Tyr Gy
Gu Arg Leu 20 25 30 Ala Arg u Gn Leu Ala Leu Gu

Hs Qu Ser Tyr Qu Met Gy Au 35 40 45 Ala Arg Phe

Arg Lys Met Phe Gu Arg Gn Leu Lys Ala Ay du Vval 50

55 60 Ala Asp Asn Ala Ala Ala Lys Pro Leu He Thr Thr

Leu Leu Pro Lys 65 70 75 80 Met He Ala Arg H e Asn

est1mﬁ§@ fi E‘I}% it %at@tb’ tHel e‘d[uéﬁ’dn Instidd RNIAYSo NS £RrplPdads (@A.)thonc—F[h-
Pro Thr Ala Phe G n Phe Leu G n Qu He

AngZFfI@D)G SQROEAPITBNEAh-Ang? WD) é(AraiCowéh-?mgm))é(thz\@tConc)) +
Thr 115 120 125 Al As
baCkgA%WdTE? #ﬁrarwo%cﬁmkf a%l?/a?’ §I a Ser Ala He GI;l Arg

[0021§|] ,?-\r é\%ﬁg%ﬁ)@e’%ﬁ%l&e%egliyéés % Lfgarfg@ sa}ggarqnotue anghyad sm%lar binding

and 11%@9&&2?8@? %%@%gbqﬁbl%;gafe;@i‘%%ﬂé{%g@?ggwg IF@hﬁly@[ sorﬁbﬁses 2

sequenyss Witlaa @lmedx/mouethat W siwaller Eindingl aad Agtpbikeny acevitiser
180 185 190 Lys Gy Leu Leu Ay Ay GQu Ala Trp Ser
Analfis ofIMN AdAp thinsr Bhnethap 195 200 205 Ser lie H's Val
Gy Val Arg Cys lie Qu Met Leu lie Au Ser Thr 210
Elisa255220 Gy Met Val Ser Leu Hs Arg Gn Asn Ala Gy
Val Val Ay G@n Asp 225 230 235 240 Ser G u Thr lie

[002 lgé U koM BapthiRerGtbrd dbte@iaiCEUIFN 8sdal Ehobkwrs Séttp LHmeasure their
250 255 Arg’'Ala Gy Ala Leu Ala Gy lie Ser Leu Mt
abilitpreeingrfdare Mith AR biding Gothe GHe2rroepier. Tprcgptprq)TLe; gegoptor, 150 ng

of Tiggse @%Ddy%teﬂsgu,{rhﬁ-ﬁ P MnfFelocl rlv{T/vQHnﬁJp@ 153 RO o 7.4) was

put ofmera 96/vell Woaxiozh A% @ABNBGGA46612, Rethdtag, NYD afd incAbgied overnight
Jval_ Tyr Met Pro GGu Val Tyr Lys Ala H e. 30

2t 4 %Gt th eapars. T WL AHATNS CRMGEIIORY NGeRE RN Bere mixed
with I’S_‘(y ELLYD§I° 4 1&5@ @(2 g’r Y )3%%4%@%5‘(&5? 653']&1\(@25}'@15 Mﬁlﬁleapolls MN)

H e 340
(in PFS ovit (BZ‘H BSA witﬂﬁgaﬂxmgl]:ancbmwti@n@t MStnN kO(Pngﬁn@I) in PBS with

025 BT 20 e ) 0. S
after E%%v&ﬁ%h{-i{ﬁuﬂtﬁn%g theVSlatetlasABhéd Fithi260 P& oflFERSTH 25 mM Tris-
HC1 pH 7.5, 150 mM NaCl and 0.01% Tween 20) three times. The plate was then blocked
with 200 uL TBST containing 5% nonfat dry milk for 30 minutes at room temperature. After
blocking, the plate was washed with 200 pL of TBST again three times at room temperature
and synthetic RNA:Ang2 mixture was added to the plate and incubated at room temperatufe
for 1 hours. The plate was then washed with 200 uL of TBST three times and 100 pL of
biotinylated goat anti-Ang2 antibody (1:1000; R&D Systems BAF623, Minneapolis, MN)
was added and incubated for 1 hour at room temperature. After three washes with 200 uL of
TBST, 100 pL of HRP linked Streptavidin (1:200; R&D systems #DY998, Minneapolis, MN)
was added and incubated at room temperature for 0.5 hours. Then, the plate was washed
again with 200 pL of TBST three times and 100 pL of TMP solution (Pierce, #34028 ) was

added and incubated in the dark at room temp for 5 minutes. A solution of 100 pL containing
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Met Leu Gu Gn Ala Asn Lys Phe Ala Asn Hs Lys Ala H
e Trp Phe 405 410 415 Pro Tyr Asn Met Asp Trp Arg Ay
wae@7Nede4Tyr Al a Val Ser Met Phe 420 425 430 ABCIT/BS106/025653
Gn Gy Asn Asp Met Thr Lys Gy Leu Leu Thr Leu Al a
Lys 435 440 445 Ay Lys Pro He Ay Lys Qu Gy Tyr
Tyr Trp Leu Lys He Hs Ay 450 455 460 Ala Asn Cys
Ala Gy Val Asp Lys Val Pro Phe Pro Gu Arg H e Lys
465 470 475 480 Phe He Qu Gu Asn Hs GQu Asn He
. Met Ala Cys Ala Lys Ser Pro 485 490 495 Leu G u Asn
2N HEQQ; TaP addddl 16! s?opcﬂlé' rdatflorfei (B8 hH1dtE FaPRad Gy SpEieoNIg¥ at 450 nm.
05 510 Ala'Phe Cys Phe Gu Tyr Al a yVaIGIn
The régudts arew@gwenemtt@eﬁnatwlmg ofFgblsAbelaghn Cys Ser Leu
Pro Leu Ala Phe Asp Ay Ser Cys Ser Ay He dn 530
FACHB&ap40 H's Phe Ser Ala Met Leu Arg Asp Gu Val Qy
Gy Arg Ala Val Asn 545 550 555 560 Leu Leu Pro Ser
[002184 U FmaXalmidichl A elddethmﬂ celly }HJVEE&?D (AT GC'D&IymdFBBBB cell, a cell
570 575 Lys Val _Asn Gu He Leu G a He,
line oxgrexpyessinh hunap Tiedriesptrrogsregsad iy @ptvgvn@%? Igprofiggpeific MNA

T, y
Ang2 6%23\9%%9 Lh)% %E@Slﬁ@ﬁgfn%ﬁf ALn?Z Yo rIh& 1@8 p A(ﬁ' dh thy %eﬁsgl%n?gﬁle In brief,
reconi’diﬁaﬂfyn[anﬁwlia&ﬂ.@;p%ﬁoﬁ%ctVapC]DNAW—@ 186\Nas\tadnsﬁatedu;1® 293 cells

(1 Mriesagy YiAppad eeesiien Grecin EbngA Arper e an Al

190 xaih G418
(Inv1t¥$§enl £5:1§828, @ﬁ& ﬁé@ g@% e dhstrhiBd AfResefin B el fotem on both
Leu Met’ Phe n Pro Asn G n 660 665 670

HUVECaar@ K29Byeellbe ﬁlm&\@gz_tytsatm@wswyefunthg defaym@ed ﬂwamsemts of Ang2
(R&lxgxst-rh { lﬁéﬁw%@oﬂws@fw ﬁ]aaprﬂgeﬁ_mﬁlb@g % a\é/g!%y &b% EC Nl% K293 cells

Let” fau

whickd@reN anﬁ')l]! AL LyeSpedtipelky s Lys Thr Gy Gu He Leu
Arg 705 710 715 720 Lys Arg Cys Ala Val H's Trp Val

[0021-5]' r PI{ PeARRY gt&n@i? bl {d‘ih @anT'}HJVEé ahd & 20321 (Bx@bﬁcells/well)
Lys Lys Pro Leu Asn Leu Met Phe

were pellptadﬂ,@l Vb@ttr;@@d @ﬁyzve@ Iﬂaiph@d mege q;géqgqueﬁtljbrqgqu@ndw and incubated

n Nﬂgés ergelhgzléy(ﬁutgng f Sei(hc?_\lus %ﬁgmgy %féol\gho%seﬁ%? ﬁ gared by pre-

incub&#bn 51.7 &i fie8éht 36$agClon 'qﬁiﬁheﬁ (YO(SQVI 35.3nMeul. Ay, BWﬁM[ hEZnM
Val Val Trp Ala Hs Gu 785 795 800 Lys
0.41 18N Qs XM preel O4267) W-lllheAF-ﬁ%mA@‘bcss@FfﬁTﬁKé/@Sf‘ ﬁﬂ?r% 89‘?51“111 azide

n P@é?mirﬁogmgogl 1% ?M%E?hlﬁ@ Qlaésﬁe@ wAp A8 b%rﬁéh EOR WS ifuBated 30

minutes with biotinylated anti-human Ang2 antibody (5pg/mL; R&D Systems, Minneapolis,
MN), followed by another 30 minute incubation with Streptavidin PE (1:10; BD Biosciences,
San Jose, CA). FACS analysis was completed using FACScan (BD Biosciences, San Jose,
CA). The results are reported in Table 4 below.

TABLE 4: Summary of binding and functional results for anti-Ang2 MNA aptamers

A | Selecti sonme | 1Co
A:::I:lmer I‘;(flcltl:?ln Family | Ko @M) ( IgA—Csl; E&;ﬁ;‘
(M)
! 10& 12 | 0.7 0.7 Not tested
2 10& 12 | Not tested 0.5 Not tested
3 12 | 02 0.5 Not tested
4 10& 12 | 20.0 1.0 Not tested
5 12 ] 34.0 0.7 Not tested
6 10& 12 ] 9.0 0.5 1.0
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820 825 830Val

Asp Thr Tyr G u Ser Cys Asp Val
Asp Phe Tyr Asp G n 835 840 845 Phe Ala Asp G n Leu

Leu Al a

wok®7/v4Ser G n Leu Asp Lys Met Pro Al a Leu 8BOI/BSH06/025653

860 Pro Ala Lys Gy Asn Leu Asn Leu Arg Asp lie Leu
G u Ser Asp Phe 865 870 875 880 Al a Phe Ala <210> 104
<211> 20 <212> DNA <213> Artificial
<223> chem cally synthesized 5 '-priner <400> 104
agctagctta ctgcatcgac 20 <210> 105 <211> 18 <212> DNA

<213> Artificial

Sequence <220>

Sequence <220> <223> chemcally

synt hesi Fed-;3 T- prj mef <4003 10k t aat aggaft cact|at ag
18 <210> TO% aZ‘liQ)94 22> DINfg <2 6>1(;\I’I fi]cg at
Sequence <220 223 chemi-eaty §'y'i'||N||co| ".,1 |C|1LI'O|
DNA t rangcr?ptilon 0 erplat e wit B0 | Nadasd | NaffiEice
ARC2117 220> <221% m sc!f eqt ur® <2dolesed, ,Nottestum
<223> n s @, |t ,2c pr g <40 gﬂjﬂloema;s@@gammd
cact at aggg—gagaggagag aa?gttue gﬁllnﬂi”rﬁﬂn Rt nnnnnn
60 nnnnninnkn_ggat'€gt {ac 'gacit ﬁ NgHEsle o e > 107
<211> 35 |<2B> DNA2<213>lArt|f§?cQ al Naleyig et teohi0>
<223> chem ¢al lly synt hesijzed sequen 0Bt 150 Dot 1OF
agt cat gacg—ctggetetgg Wtccaﬂj—?ﬁ\?“g’*ﬁ*tcg 351<216>108
<211> 34 |<212> |DNA2<213> IArt|i fijgi2l| NSeente te@p0>
<223> chemcatty sznt esi zed sequencens4002 108
gaactctttqg bﬁacc cdfa cca\qc t datingyadthibBidn
17 12 | 200 | MO | Not tested
18 12 | 90.0 Not tested | Not tested
19 12 H 25.0 1.1 2.4
No No
20 12 I binding | Inhibition Not tested
21 12 | 2.9 0.5 Not tested
22 12 | 17.0 0.6 Not tested
23 12 | birll\cjici)ng Not tested | Not tested
24 12 | b.Nc.) Not tested | Not tested
inding
No No
25 12 ' binding | Inhibition | T\ot fested
26 12 ] biyzl(i)ng Not tested | Not tested

Example 6: Aptamer Selection using Y639L/H784A/K378R mutant T7 RNA polymerase

[00220]

IgE”) using a pool consisting of 2’-OMe purine and pyrimidine nucleotides (hereinafter

A selection was performed to identify aptamers to human IgE (hereinafter “h-

“mRmY™). The selection strategy yielded high affinity aptamers specific for h-IgE.

[00221]
090705 Athens, GA). T7 RNA polymerase (Y639L/H784A/K378R) was expressed and

purified as described in Example 3 above. 2’-OMe purine and pyrimidine nucleotides were

Human IgE was purchased from Athens Research & Technology (Cat. # 16-16-

purchased from TriLink BioTechnologies (San Diego, CA).
Selection of IgE aptamer

Pool Preparation
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<210> 109 <211> 31 <212> DNA <213> Artificial Sequence
<220> <223> chem cal ly synthesi zed sequence <400> 109
wWQo®UQe®ai c tctctgatgt tccaaccttg ¢ 31 <210> I1ROI/E867025653

31 <212> DNA <213> Artificial Sequence <220> <223>

chem cal |y synthesized sequence <400> 110 gcaaggttgg
aacat cagag agatgccagc ¢ 31 <210> 111 <211> 34 <212>
DNA<213> Artificial Sequence <220> <223> chem cally

synt hesi zed sequence <400> 111 cgctcctaac tttgtagcca
gccaagacgg tagc 34 <210> 112 <211> 34 <212> DNA <213>

[oogﬁqt | I ONAl e PQHEREE tiilddecd 33> chem cal |y synt hesi zed
sequence <400> 112 gct acc tct t gctggcta caaagtt agg

TAARYEGAATCALTATAGCHIAST (O €7C

AR %@Eﬁ%%é% %A&%g?ﬁﬁ%iﬁdget&@@?fﬁ (SEQID

NO 352h0zyritAdbized Likng3B AEBILBXPENHEMQASW%H iHib$isRinsSESHISTTE), CA)
<220> <223> chemi cal |y synthesi zed sequence <400> 114

DNAgypihgtggcndlapsgeeied by slebdyd itslpdag é“hs tereplas wersamplified with
the priad>(s$86 <212> DNA <213> Artificial Sequence <220>

(GATCGATCGATCGATCGATCTAATACGACTCACTATAGGGGAGTACAATAACGT
TCTCG-3") (SEQ ID NO 118) and (5-CATCGATGCTAGTCGTAACGATCC-3") (SEQ ID
NO 119) and then used as a template for in vitro transcription with T7 RNA polymerase
(Y639L/ H784A/ K378R). Transcriptions were done using 50 mM HEPES, 10 mM DTT, 0.5
mM spermidine, 0.0025 % TritonX-100, 10% PEG-8000, 8 mM MgCly, 2.5 mM MnCl, 1.5
mM mCTP, 1.5 mM mUTP, 1.5 mM mGTP, 1.5 mM mATP, 1 mM GMP, 0.01 units/pL
inorganic pyrophosphatase, and ~ 9 pg/mL mutant T7 polymerase (Y639L/ H784A/ K378R)
and 0.3 pM template DNA to generate the ARC2118 MNA pool

Selection

[00223]  The selection was initiated by incubating of 330 pmoles (2x10'* molecules) of
MNA ARC 2118 pool with 24 pmoles of protein bound to a BSA-blocked hydrophobic plate
(Maxisorp plate, Nunc, Rochester, NY) in a final volume of 100 pL selection buffer (1X
Dulbecco's PBS (DPBS) for 1hr at room temperature. The well was washed four times with
120 L. DPBS to remove non-specific binders. RINA was eluted and reverse transcribed with
the ThermoScript RT-PCR™ system (Invitrogen, Carlsbad, CA) according to the
manufacturer’s instructions using the primer SEQ ID NO 119 . The cDNA was amplified by
PCR with Taq polymerase (New England Biolabs, Beverly, MA) according to the
manufacturer’s instructions using SEQ ID NO 118 and SEQ ID NO 119. Templates were
transcribed as described above for pool preparation and purified on a denaturing

polyacrylamide gel.

[00224]  All rounds were carried out with h-IgE immobilized on hydrophobic plates. Each
round of selection was initiated by immobilizing 24 pmoles of h-IgE to the surface of a Nunc
Maxisorp hydrophobic plate for 1 hour at room temperature in 100 pL of 1X DPBS. The

plate was washed four times with 120 pL, DPBS then incubated with blocking buffer (1X
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<223> chemically synthesized 5 '-prinmer <400> 115
aaaaaaaaaa aaaaaaaaaa aaaaaaataa tacgactcac tataggggag
W0 2waaematg 60ttctcg 66 <210> 116 <211> 20 <21PCT/DBM06/025653

<213> Artificial Sequence <220> <223> chem cally
synthesi zed 3 '-prinmer <400> 116 catcgatgct agtcgtaacg
20 <210> 117 <211> 24 <212> DNA <213> Artificial
Sequence <220> <223> chem cally synthesized DNA
transcription tenplate <220> <221> m sc_feature <222>
(5) ..(20) <223> nis a, t , c or g <220> <221>

DPBSg‘raﬁ% ogzrg%@&{@BSA% 253r {Rdor. Thé 3dperfiR@dIvad thén Rmoved an@the wells

> 117 _ggggnnnnnn_nnnnnnnnnn nnnn 24 <210> 118
were waditd 6@ teBdPwitiDNA) nRIFSDRBSI fStarting aRejushd dhepgd RNA was

. <223> chemni cal | y, synt hesi.zed [ <400> .

incubBf &5k g o Ceg gt b g TR Py sl g e

been Ae9oslyGlock8d w2d0PO0LIObs2ihg bafers Ficd RoNAd 228:8%ard, non-specific
Artificial Sequence <220><223> chem cally synthesijze

comppfitonwias addrgsto thepastivegalegiéan dep cOt Mg/ latRddApandddb mg/mL
0,.<211> < .3> Arti fsqci .

o0 B PR SRy i
directd@inyiie sele@iohgsiate g ehediitonl e edrgaiammcgptidt (RIA) mgre(3” primer,

t aagaacgac ttctctgaca tcgaactggc tgctateccg, 60 . :
SEQ {1 SRaC Ko 0B THgEIREEaR L e dgedad wbrd £ge) Elgugs iy gppation o

o GQC g

65 C??xcgg%%raggle él'és?ltltt a(g%gAtC\%:% g%?c?i%ﬁfe%%%at& $RALCRED4q polymerase, New
England Biolabs, Beverly, MA) and transcription as described for round 1. Conditions for

each round are in Table 5.

Table 5. Round Summary

Round Pool (nM) Platform Negative Buffer Competitor Washes Target
1 3300 Plate None IX DPBS None 4x 120 pL | 24 pmols
2 500 Plate | Plate; BSA plate 1XDPBS | 0.1 mg/mLt{RNA; 4x 120 pL | 24 pmols

0.1 mg/mL ssDNA
3 1000 Plate | Plate; BSA plate 1X DPBS | 0.1 mg/mL tRNA ; 4x 120 uL. | 24 pmols
0.1 mg/mL ssDNA
4 1000 Plate | Plate; BSA plate 1XDPBS | 0.1 mg/mL tRNA ; 4x 120 pL | 24 pmols
0.1 mg/mL ssDNA
5 1000 Plate | Plate; BSA plate 1X DPBS | 0.1 mg/mL tRNA ; 4x 120 pL | 24 pmols
0.1 mg/mL ssDNA
6 1000 Plate | Plate; BSA plate 1X DPBS | 0.1 mg/mL tRNA ; 4x 120 pL | 24 pmols
0.1 mg/mL ssDNA
7 1000 Plate | Plate; BSA plate 1X DPBS | 0.1 mg/mL tRNA ; 4x 120 uL. | 24 pmols
0.1 mg/mL ssDNA
8 1000 Plate | Plate; BSA plate IXDPBS | 0.1 mg/mLtRNA; 4x120 pLL | 24 pmols
0.1 mg/mL ssDNA
9 1000 Plate | Plate; BSA plate IX DPBS | 0.1 mg/mL tRNA ; 4x 120 pL | 24 pmols
0.1 mg/mL ssDNA
10 1000 Plate | Plate; BSA plate IXDPBS | 1.0 mg/mL tRNA ; 8§x 120 pL | 24 pmols
1.0 mg/mL ssDNA (last wash =
15 min.)
11 500 Plate | Plate; BSA plate 1X DPBS | 1.0 mg/mL tRNA ; 8 x 120 uL. | 24 pmols
1.0 mg/mL ssDNA (last wash =
15 min.)
12 500 Plate | Plate; BSA plate 1X DPBS | 1.0 mg/mL tRNA ; 8x 120 pL | 24 pmols
1.0 mg/mL ssDNA (last wash =
15 min.)
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gctggt gagg ttgcggat aa cgctgccgecc aagcctctca tcactaccct
actccctaag 240 atgattgcac gcatcaacga ctggtttgag
wWQa@goemang ct aagcgcgg caagcgcccg 300 acagcct t BCI/US2006/025653

agttcctgca agaaat caag ccggaagccg tagcgtacat caccattaag

360 accactctgg cttgcctaac cagtgctgac aat acaaccg

ttcaggct gt agcaagcgca 420 at cggtcggg ccattgagga

cgaggctcgc ttcggtcgta tccgtgacct tgaagctaag 480

cacttcaaga aaaacgttga ggaacaactc aacaagcgcg tagggcacgt

ct acaagaaa 540 gcatttatgc aagttgtcga ggctgacatg
MNA%@&&ﬁéiél@ﬂdﬁigAﬁs 699 tggcgaggcyg 600 tggtcttcgt

ggcat aagga agactctatt catgtaggag tacgctgcat cgagatgctc
[0022@?0 bl 9BPbinah S8 ¥BIbrbRaH A6 AEh £ BfeARRREiSns to monitor the

ctggcgtagt aggtcaagac 72 0 tctgagacta tcgaactcgc
proteimddhdiag b fmityatigagosia Trge 32R-codabaderhpmt FONA 786 combined with h-

ct ggc a tctctccga t ccaacct t tte ctcctaagee
5 SR i AR PR P 0
uL. TR WLGGheShas hgaeaed a9bt BIeBiset£@&C(MBHORET BREBARIACrylic, Schleicher
cact gat gcg ctacgaagac gtttacatgc ctgaggtgta caaagcgatt
and SeB@ela&eane, §8s amggé@dg@m @rdy Retermbni azzrgHplgse, nylon, and gel

t cct agce aacgt a 102 t.cac t [ .
v pEhRRE A AIBSREEAND SRR PR RSl s
wher&dsdRé S8aRpOI&H BoatPRNA i gasatcdaatthe ayigadiet. CEhtamage Girth-IgE

__gaaacgtgct 114 0 gccgctgctg tgtaccgcaa ggacaaggct )
binding waa sredtsiartieg g Bewdg. clgwgég Head ﬂg@@%‘lea&)@%‘f@%‘@%fe cloned using
e TEREGERTIARELS UHFIRRE, PURMI (oD L LRI 1%, Hhgensia
instriegoad diiiceqogring dacevid2diantgdaond toohbgteagerged on a single

. t t t it t.act tg, 1380 .
W e T ST -
miniMESGAE Biffed 44 nEAGAL §HAGEIBRAAWEAEHR01ISREALEAKD) were

gcttgcgcta agtctccact ‘ggagaacact 1500 tggt gggctg
deterafiosia Gatdfly, thecghthetigBNAsowtre gogd leedlgbwith ga™ B tAddyotdgh values

b LIcEEAcE aoghcel gog laleac B LSS ULAHAE L)oo
Mnggggﬁ&g %&1&?@9@9?&%&@9@} Ofs68d, TP AW bR derel&Bhated fitting the

ttccta gtgaaaccgt tcaggacatc tacgggattg ttgctaagaa

data wghe aqogien: FtonRN S baveds aowlasiscHAtAT GangdhdeE] KD) -

t.a a t gt ,.ga at.ga A4 ‘
sor S pRr AR LA e PSR R R I Beargge. ™
majoi S6He BADH I 8€4bolit 8O0 B0l THe BaMbHHIGACHiIAMGS Gl aRg tested for
__tcatgacgct_ggcttacggg 1920 tccaaagagt tcggcttccq.
binding sazwaktnlett Gyleyabd déaetdemppetralg erost1enatve bipging to the monkey
t .G a .
o P AR E OB R 306 60 GRAA MR hers wit
an ing&tgcdnbi theddgadavgased hythe iphsagndldlet fot hetmyeati@nal chemistry
agct gct ggc tgctgaggt c aaagat aaga agact ggaga gattcttcgc
Proc&860 aagcgttgcg ctgtgcattg ggtaactcct gatggtttcc
ct gt gt ggca ggaat acaag 2220 aagcctattc agacgcgctt
Mediginal (iheamigiryt cct cggt ¢ agttccgett acagectacc 2280

attaacacca acaaagatag cgagattgat gcacacaaac aggagtctgg
[0022G]t cgct The clRBrdCalazanpbsitjomof avsefchalgfaspegdicddbldaminimers (Figure

1) esgegiy byt dtt s U e cars By e PATOE gyl ipuer te
compsted. TRt gERaAGaCLEsd ﬂaa@eggn,g BEES SRRl AbAGE b Geries of

~acacatatga gtcttgtgat 252 actggctg atttctacga i
derivetizest qumngm%gxa gotamey adperst angh denipjiae 24 thessges comprised a

._atqgc ac ftc ct aa aggtaacttqg aacct :
singf rREERAELE abet S Euhed 8t PRO BP0 5LGEN S, B Blribhhhicn
residtéslidrerAtEd sutb2fifRioA tThé ifiedt @bt cPREBAGEI ong RS theddbstitution of a deoxy

chem cally synthesized wld-ggype T7 RNA pol ynerase
sequence <400> 121 Met Asn Thr lie Asn lie Ala Lys Asn
Asp Phe Ser Asp He Gu Leu 1 5 10 15 Ala Ala lie Pro
Phe Asn Thr Leu Ala Asp H's Tyr Gy Gu Arg Leu 20 25
30 Ala Arg GQu Gn Leu Ala Leu Gu Hs Qu Ser Tyr Gu
Mt Ay Gu




35 40 45 Ala Arg Phe Arg Lys Met Phe Gu Arg G n Leu
Lys Ala Gy Gu Val 50 55 60 Ala Asp Asn Ala Ala Al a
woy®7Mm4ieu lie Thr Thr Leu Leu Pro Lys 65 70r@BUSD06/025653
Met lie Ala Arg lie Asn Asp Trp Phe Gu Gu Val Lys
Ala Lys Arg 85 90 95 Gy Lys Arg Pro Thr Ala Phe G n
Phe Leu G n Gu He Lys Pro GQu 100 105 110 Al a Vval
Ala Tyr He Thr He Lys Thr Thr Leu Ala Cys Leu Thr
Ser 115 120 125 Ala Asp.Asn Thr Thr Val G@n Al a Val
Ala Ser Ala He Gy Arg Ala 130 135 140 He Qu Asp

nucleotile Ar@add Ehiffhe2 COWANE1ddti8e Alifla &RrdE bl bf ﬁl(ﬁlﬁé{ﬁon a series
145 150 155 160 His Phe Lys Lys Asn Val Gu Gu Gn

of depiggiives v ap yenthesizedan vaiigh ¢4ch degsative@onpsistths sifigle phpsphorothioate

modikf%%id%gag ?gtger'vl?ttin% C! It1d{ a%e?poé%?pné‘b%t%?e&e#aﬁ% égﬁese initial
phaséeff nTch‘i)ﬁdﬂtﬁn ha}@e ﬁeld téepralidh 200 cBRS Baivilyl relatibSshifad Sé@)/for the
g Cys. He Qu Met Leu He GQu Ser Thr 210 21

mmnﬁ@d @ganmt Inppgubseduepephasg of mpgificpiiomantanjess weip syauhemzed and

st in S SRR Bl T o e

Fron2h8 pAuwa oﬂbmﬁsyteéhbstlhmimﬂ @ d@tymét 3O BeteoBdes 1MEéngrﬁlﬂ @ith two 2’-
Gn,Pro Val. 260 2 70 Val Pro Pro Lys Pro
OMefp " Gr sy B o regpeigio 1§ comppsiip "wi3doniednth addition, o

resulﬁigs‘m@ggﬁe&"iﬁnﬂﬁef gﬁaﬁa@ﬂd 3‘9‘|nﬁcl|68‘31'de\§% 169{%91 \Hlﬁ oﬁl‘: % %ﬁ{/[e to 2°-deoxy
Subsmtyﬁom@td fbrlbphgsuhata fo mmphwgtlmae smbsnamsnsnm@b&t@mm its

il o450 0 5l B ARG B motis

aptanddrpddaydnstihis D¢seaPEdbiaing @iniASE &e@ﬂa%%ﬁle?lﬁﬁuﬁ’fz@d but
Ala He Gu Arg Gu_Gu Leu Pro Lys Pro Gu As

unmaglifredipanens apigpies g5 Wl @s Rgrpaps n@nmwchan@uerﬂmvnm tamﬂepxy for 2°-

la Ala Ala Ala Val 370 375 380 Tyr Arg Lys
OMG%RQK@%TA a Arg Lys Ser Arg Arg He Ser Leu Gu Phe

395 400 Met Leu Gu An Ala Asn Lys Phe Al a
Ser“%‘sa‘léwtaglﬂqyws AI aHe Trp Phe 405 410 415 Pro Tyr Asn

t VaI r t Phe .
023f5, $3Bnla Bttt eareh el e it bhemtiorgfBloaeymodified
aptanl}éi‘bbve-f@ Bss Gﬁ!«ﬂ t&'d@teﬁaﬁﬁie‘lﬁé—ir 44ititH dnYanl Yid ol ﬁlolnkgy §r¥ms. Bach

Tyr Tyr Trp Leu Lys lie His Gy 4 455
aptanzmov ae\laédeﬂsi_stn Igpbofperld yerval toAsfnal gendgatratRnooPhgVRn®0% serom.
The a%ltalilnég gfe%el iﬁcu%%ed at 37 °C with shaking and time points were taken at 0, 0.5, 1, 4,
24, 48, 72, and 98 hours. At each time point, 90 pl of stock from the incubated samples was
added to 10 pl of 0.5M EDTA and frozen at -20 °C for later stability analysis using a

BIACORE 2000 system.

[00228]  All biosensor binding measurements were performed at 25°C using 2 BIACORE
2000 equipped with a research-grade CM5 biosensor chip (BIACORE Inc., Piscataway, NJ).
Purified recombinant human IgE (Athens Research & Technology, Athens, GA) was
immobilized to the biosensor surface using amino-coupling chemistry. To achieve this, the
surfaces of two flow cells were first activated for 7 min with a 1 : 1 mixture of 0.1 M NHS
(Nhydroxysuccinimide) and 0.4 M EDC (3-(V,Ndimethylamine) propyl-N-ethylcarbodiimide)

at a flow rate of 5 pl/min. After surface activation, one flow cell was injected with 50 ug/ml
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465 470 475
Met Ala Cys

W@ boo7/003845r p

500 505 510

480
Al a
Al a
Al a

Phe
Lys
Gu
Phe

lie
Ser
dn

Cys

Gu
Pro
Asp
Phe

Gu
485
Ser
Gu

Asn
490
Pro
Tyr

H s
495
Phe
Al a

Asn lie
G u Asn

PPET/1182006/025653

Val G n

Hi s
Pro
535

H s
Leu

Gy
Al a
540 Hi s
Gy Arg Ala

Ser
Asp
Ser

515 520

Ser Cys

Met Leu
Val Asn 545 550 555 560 Leu Leu Pro Ser
Gu Thr Val Gn Asp lie Tyr Ay He Val Ala Lys 565

of Igﬁ Zt@l%rnﬁmm Er20Yaih t88NoAfbr ddtDlikBMelddT OV Aebondd @ the 8ctivated
Thr Asp Asn 580 585 590 G u Val Val Thr Val

surfad’dn rNé&stpl ®f ethaselamtne h@dyocBlaridel pél $&rwaSlinjettpd f&IBNIBGOS Ll/min to

Val s Ley @ h L ale a r )
mactLV@t? rﬁflau%ﬁte@ & 1 80 %@%&Wﬁﬂgﬁﬂ% 1Y;fﬂ?1ﬂ°ﬂde pH

8.5 \4&\6% £¥t8d RR7TmiA ko ﬁﬁ&tl\;reﬁé re'sﬁlﬂal‘“és?el J; Mth@%r@t%ﬁl 8RR635
4SerLsGIuPe Gn Val Leu Gu

[Oozéﬁp Eﬁ!‘get gggpt%l@r % a@@%%?gﬁ’ @oﬁ%ﬁ‘tﬂe é’Z??%Z&fsé@% Boc%fﬁefﬁéa

standétchcﬁybélfyre diethe Alhee-jhoints veaue hiadyzBdp Tl astaBish ¥stbnBed curve,

Val Thr 67 0 Val . Val Al Val

aptamgin e sl (e Lo 200K ¢ 125588 1B pufenEomm rEpES

pH7. Q‘l ?50%@ My, V/8bs %ﬁuﬁéﬁnﬁ—)’@ Cgﬁleﬂ— hBhte@with@dod hhi@n |s§1‘dm and 50
705 710" 715 720 Lys Ar Ala Val H's Trp V

mM EDrTAPrAIl Adpte@symPplee “ernmted'ﬁnm Biagorég 2000 85 b@lchng}uLQO ul/min for

T S ERT WE = rT e
T ' ;

30 ulalﬁgl. ngg p’%ﬁ@re%&sé%?th@%ﬁd %Umﬁ?% le?ge \&Eﬁpl{gﬁ:gd %?nﬁa@amer

conc@ﬂtﬁx‘u%ﬂ Em(Y 8@taﬁéa{rd@1rveAEq$ gehyraferushligsa E@u—mmgnd:tyslo@stic function.
Val {[JAIaHlsGIu785‘K|ﬁO795800L
To nepnedts %She BHEmA SPrceialion HPRmAL2isaRd FEKey Spriph. time-point
samﬁ@s&v&% gﬂgﬂié 2&'5efo|?d & BB8-PRlnlAndiRa AR Purk 8ondBRBatiotSat 4%
Ala Val Arg Qu Thr Met 820 825 830 Val Asp Thr Tyr
mnn@,mte]gemo@}xsum@owmto e Biakere AHQ0 PHenctipnalaptangeo8GHitr ations at

cach Sgamygpu g R o Bl ks ol Soeing ot ffotinic o

concbi@thtiBa Nisita Wtafi grdAS R d deetabid Bovie. SBE aRaidibeal §651it§ ¢Bnirol

875 880Al a Phe Ala <210>_ 122 .
measure, two aptamer standards were independently tested at the end of experiment to make

525
Ser
Arg

Asn
Ay
Asp

Ser Leu
G n 530
Val Gy

Leu
Phe
Phe

Tyr
Ay
Al a

sure the BIACORE-measured concentrations are less than 20% deviated from standards. The
minimized unmodified parent and the deoxy/phosphorothioate modified aptamer were both

determined to be greater than 90% active at 98 hours in human, rat, and moneky serums.

[00230]

example, those of skill in the art will recognize that the invention can be practiced in a variety

The invention having now been described by way of written description and

of embodiments and that the description and examples above are for purposes of illustration

and not limitation of the following claims.
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<211> 2652 <212> DNA <213> Artificial Sequence <220>
<223> chem cal ly synthesized nutant T7 RNA pol ynerase
woeBsIHB4A sequence <400> 122 at gaacacga tt aBCHUSHH06/025653

t aagaacgac ttctctgaca tcgaactggc tgctatcccg 60

ttcaacactc tggctgacca ttacggtgag cgtttagctc gcgaacagtt
ggcccttgag 120 catgagtctt acgagat ggg tgaagcacgc
ttccgcaaga tgtttgagcg tcaacttaaa 180 gctggtgagg
ttgcggataa cgctgccgcc aagcctctca tcactaccct actccctaag
240 atgattgcac gcatcaacga ctggtttgag gaagtgaaag

t aa cgg. caagcgcccg 300 acagccttcc agttcctgca

Wgﬁtdlﬁgfagggglsccggaagccg tagcgt acat caccattaag 360

accact ct cct aac cagtgct.gac agt acaaccg ttc t
1566 St T ROU BE LB o Gu R a e g gL ot gagye s A POl 639 and
pdsltfo0isa0tRerdif G ARCEE arhidd 36123651 18P 63R LIt aPBanylalanine when

aaaacgttga ggaacaactc aacaagcgcg tagggcacgt ctacaagaaa
th64lergd atinceacgt atgmgitiont 8¢ as eyeleg@eat g ct ct ct aagg

gtctactcgg tggcgaggcg 600 tggtcttcgt ggcataagga ) _
2.agaetiwiatd TTRINA aglyagrisaofclaguds firthagesgpigng@altered amino acid

att gagtcaa ccggaatggt tagcttacac cgccaaaatg ctggcgtagt
atPgEiieRagac 720 tctgagacta tcgaactcgc acct gaatac

gctgaggcta tcgcaacccg tgcaggtgcg 780 ctggct a
3.t dyciseletsat T RN ARPANRETaLRAGPHIAE © 4 Oof ﬁ%%)@&g 8@&5&@{‘6’5&
4Q. C . cggt cgtcgtcctc
il B B o B 285000 cact gat gog
ct.acgaaga cat.ac ct t :
4 R AR S G A 4} B GR000 R A o altered
A BeGRACANAsiliOR 609 & CRaciaaghd Ggatgedthtin addgt pgstipn 784 is an
gacatccctg cgattgagcg tgaagaactc 1080 ccgat gaaac
aleggaagacat cgacat gaat cctgaggctc tcaccgegtg gaaacgt got

114 0 gccgetgetg tgtaccgcaa ggacaaggct cgcaagtctc
590121’@1&1@*83 Td &Ngw yeeraseod apy §Etheghere dages adekean the altered

T e
132 o ‘
6; gé%ggqq%ltgg Tg gﬁi‘?&’g@%&%ﬁd’g&gg?? gl%g% \gk‘t‘ %%1?1?% (v:vti% %1 the altered

O

AR BRMHELAGHsHibA 38 #CArdarkBG@QJt gt ¢ gataaggttc cgttccctga
gcgcat caag 144 0 ttcattgagg aaaaccacga gaacatcatg

79CThOGELEA RN A HBEmINRIRALAEE the 206V A8in8I 88k in the altered
agcaagattc tccgttctgc ttccttgegt tctgectttga gt acgc,t&%lg
arhEi®Mogtsdnagradhe toggiptigalyieldelaneteiraddceompesig 2'-OMe

nsgeare e Beagactuns it Agaraoenn casao PSRt hehhy 2-ome
nhdlesideGEpRospha@aaccgt tcaggacatc tacgggattg ttgctaagaa
agt caacgag 1740 attctacaag cagacgcaat caatgggacc

893HAACH3RE T7AGUA Hohih erd@RCTGREMAY] wHBRGN ARGACTS@!E transcription
aaat ct ct ga gaaagtcadag ctgggcacta aggcact ggc t ggt caat gg

yib85B relatge tota By RYtApelanerge baljingtthagltcrehejoiotassly when
; .192, ,
o o T ot R R Ui LS P

t ccggcaa tctgatgtt cactcagc aat caggct t ggat.acat
9g g&edg(gl@’ggeg "lg’dﬁlzggd{o?xrgaagaqf a@%g? g'gge@)&{ve glg}pég tvéa;?%n he aqtered
@t Jr 058 HRGGT A0t 220V AR 144418 GligitIsPhates.
agctgctggc tgctgaggtc aaagat aaga agact ggaga gattcttcgce

0 .a cl t serMinat]
G DR S SR AeAb L PR RSl SR Qpcrininaion
2SR Ot OINIE nlidlesd degghhosplitte B gelati vanagTt RAUC pa@@BRrase lacking the
attaacacca acaaagat ag cgagattgat gcacacaaac aggagtctgg
att@?@g%m&w@sm aactttgtag ccagccaaga cggtagccac
cttcgtaaga ctgtagtgtg ggcacacgag 2400 aagtacggaa
tcgaatcttt tgcactgatt cacgacfcct tcggtaccat tccggctgac
2460 gctgcgaacc tgttcaaagc éﬁ%gcgcgaa actatggttg
acacatatga gtcttgtgat 2520 gtactggctg atttctacga
ccagttcgct gaccagttgc acgagtctca attggacaaa 2580
at gccagcac ttccggctaa aggtaacttg aacctccgtg acatcttaga
gtcggacttc 2640 gcgttcgcgt aa 2652 <210> 123

C

&




<211> 2652 <212> DNA <213> Artificial Sequence <220>

<223> chem cal ly synthesized nutant T7 RNA pol ynerase
wOeB9HIHBAA K378Rsequence <400> 123 at gaacacgeCT/US2006/025653

ttaacat cgc taagaacgac ttctctgaca tcgaactggc tgctatcccg

60 ttcaacactc tggctgacca ttacggtgag cgtttagctc

gcgaacagtt ggcccttgag 120 catgagtctt acgagat ggg

t gaagcacgc ttccgcaaga tgtttgagcg tcaacttaaa 180

gctggt gagg ttgcggat aa cgctgccgecc aagcctctca tcactaccct

actccctaag 240 atgattgcac gcatcaacga ctggtttgag

g { gaaa cgc caa cC 0 _aca t
B A R
12368 AeCRetMlBEns héigeRltRawildagicgCT BAA pelyReARE CGmprising an amino
ttcaggct gt agcaagcgca 420 atcggtcggg ccattgagga. .
actaqysitiog © 3P rlgge ¢yt Phearglapme énd ey aageq g alnmsition 784 altered
Gactt caaga aaaacgttga ggaacaactc aacaagcgcg tagggcacgt
0@t ¥agaaa 540 gcatttatgc aagttgtcga ggctgacatg

ctctctaa tctagtc t.ggcgaggcg 600 tggt c . ot
1299‘%%{5826%13%@%?1@? g%ﬁple%ﬁ%?%g%g& a(Cécg %eé%geégﬁr&ggfé% gogR t0811s1§t111g
o088 A Qaoi, 0 8@ SO IHago t D26AE SEQUERN@RL (S

ct ggcgt agt ‘aggt caagac 720 tctgagacta tcgaactcgc
13"’.‘?3?}11%?1%%%% 126{9R And1E IEAREE Tl RCRADEAR S isi8incubating a

ctggctggca tctctccgat gttccaacct tgcgtagttc ctcctaagcec |
pdymegast ggorddg & atytaeted thaprotayig deimy Wil e taapjate nucleic acid

cgtcgtcctc tggcgcet ggt t act cac 900 .agt aagaaa
u Ef%ﬁ?‘é‘b@m@% 35 &e“gf(?lie @gi“éﬁanéfr&g gtg cagagcgatt

960 aacattgcgc aaaacaccgc atggaagatc aacaagaaa .
14, cht Q0 G AR RoR O TP SRR ARGt 5 A guaT e preceding
hggggt cgag gacatccctg cgattgagcg tgaagaactc 1080

ccgat gaaac cggaagacat cgacatgaat cctgaggctc tcaccgcegtg

agacgt 4 Q. t .

1 LI AR g A e B B T A of: SEQIDNO
128 GERED aRD 023, ISEQ NG f2hagifEQ@ IDAQJR6ccc ttacaacatg

1260 gactggcgcg gtcgtgttta cgctgtgtca atgttcaacc

16.9€ 28461 @mnmoaigddisslatel 3R0lcRargpaqt g ctabamdigggclaim 14 or 15.
gaaaggt aaa ccaat cggta aggaaggtta ctactggctg 13 80

1 R3RRLGHEG I R 8EbEsihY 6 SeelelldiDet Aa014 6r LOSealy Yaked to a
gcgcatcaag 1440 ttcattgagg aaaaccacga gaacatcatg
pepadtgrcget a agt ct ccact ggagaacact 1500 tggtgggcetg

agcaagattc tccgttctgc ttccttgegt tctgctttga gtacgcetggg
14.560ely tanprisiag theaxgrpssivy septot eftcdamnt ge t cccttccge

tggcgtttga cgggtcttgc 1620t ctggcatcc agcacttctc

18 gngatelicifel saagavbagt thagotag TYRNqpdrhaass is@8pressed by the cell.
ttgcttccta gtgaaaccgt tcaggacatc tacgggattg ttgctaagaa
2089hCaRsHARsk{Aa Borthih6it mating a JFCRINAgiol paakgogeonling to any of
gat aacgaag tagttaccgt gaccgatgag 1800 aacactggtg
thegueesd aljwaagt caag ctgggcacta aggcactggc tggtcaatgg

1860 ctggcttacg gtgttactcg cagtgtgact aagcgttca
21 cAtifaoggiisiget ity cee@ining credegagd en@@zfg@g f éfg’ RNA

b BRI e g Ah0L e R EURECH Aot cagger g of ggat acat
2R gugand of rmseRirEARD: o e Bs 00 E YT Ry sieps of 2
96 é&%% 86, 414610809 %Cid3R 398 Ase %iﬁ&@@&&ﬁ@%@mﬁm RICA

cgt'tgcg ctgtgcattg ggtaactcct gatggtttcc )
polygicgisgps audeaatidemageri?idn Geraplgecndmncleagde figosphates, wherein
gaacctgatg.ttcctcggtc ccgctt acagcctacc 2280
t%ﬁ@@&%%ﬁ@%“@%ﬁﬁ@ﬁﬁﬁgﬁ2gg%ééﬁgéat gcacacaaac aggagt ctgg
tatcgctcct 2340 aactttgtag ccagccaaga cggtagccac
cttcgtaaga ctgtagtgtg ggcacacgag 2400 aagtacggaa
tcgaatcttt tgcactgatt cacgactcct tcggtaccat tccggctgac
2460 gctgcgaacc tgttcaaagc gcgcgaa actatggttg
acacatatga gtcttgtgat 252 0 gtactggctg atttctacga
ccagttcgct gaccagttgc acgagtctca attggacaaa 2580

atgccagcac ttccggctaa aggtaacttg aacctccgtg acatcttaga
gtcggacttc 264 0 gcgttcgcgt aa 2652 <210> 124 <211>

NS N



<212> DNA <213> Artificial Sequence <220> <223>

chem cal ly synthesized nutant T7 RNA pol ynerase
wWOP2060036E89L/ H/84A sequence <400> 124 at gaacach@l/US2006/025653

ttaacat cgc taagaacgac ttctctgaca tcgaactggc tgctatcccg

60 ttcaacactc tggctgacca ttacggtgag cgtttagctc

gcgaacagtt ggcccttgag 120 catgagtctt acgagat ggg

t gaagcacgc ttccgcaaga tgtttgagcg tcaacttaaa 180

gct ggt gagg ttgcggat aa cgctgccgecc aagcctctca tcactaccct

actccctaag 240atgattgcac gcatcaacga ctggtttgag

9 abﬁg}ag?@ﬁ)gngg&x@ zﬁ%ﬁ&:‘f%ﬂoﬁ 220608 A SRR 2GRACEHH GG t? tresult in single

agt'tcctgca agaaat caag ccggaagccg tagcgtacat caccattaag
st3ffdcdacdeicaicgy whetegral abibe cadgegidgad tixadiaglasitagled nucleic acids

tt caggct gt .agcaagcgeca 420 at cggtcgg cat t gagga ,

s gaddrecRaiREb eragna e Ot gACEY I AE FapgrB gan be 2

uRR6hifedaga aaaacgttga ggaacaactc aacaagcgcg tagggcacgt
ct acaagaaa 540 gcatttatgc aagttgtcga ggctgacatg

Sl Ghandd ogglgﬁl?ﬁé,c\gl?eréiggﬁ@&%%g RROOpOHEEAE § mutant T7 RNA
ggcataagga agactctatt catgtaggag tach gcat cgagatgctc
pbletheddst gagipcisiag an giaat gotind agé bt prittoncifOcnd patition 784.

ct ggcgt agt aggt caagac 720 tctgagacta tcgaactcgc
2ACTHR8Hh3E 096 HRIYCHRertia FhOREHH TY FOAY PoleerasdQs a mutant T7 RNA
ctggctggca tctctctgat gttccaacct tgcgtagttc ctcctaagcc
pgygeatse ggeordmedo any o Hglyytldgdiat t g gget aacggt

cgtcgtcctc tggcgetggt gcgtactcac 900 agt aagaaag o
26 abhegatihod actaadina dyany gtetafxtamg @2 de gaguhyea thahageyntion
.96g aac ttgccc.aaaacagc]%%iatsggaaaatc aacaagaaag
regie R Bt Caei SR BRSNS i3 caccaagt ggangeat tg

tc t cga acat ccct g cgattgagc gaactc 1080 _
2% G38 pirdat oodunae v elachegRE 2 BEA0aHED bedeonvintign
rSRa&s Airfel cdbfrils demgaideidhst gt accgcaa ggacaaggct
cgcaagtctc gccgtatcag ccttgagttc 12 00 atgcttgagc
2??%%%@&1@8 agé&&igg tRafy G FAYARS 224G bASVAGER thd BERARARSh

2 gactggcgcg gtcgtgttta cgctgtgtca atgttcaacc
regtaafigtieacogptiss gaco 21-800e gnaggactgo-ttipbasgbitg gesidue.

gaaaggt aaa ccaat cggta aggaaggtta ctactggctg 1380
28&&1@&@@5&%@6@&8@1@(&@ oing of ggirgd 22 et A adgtdin thegtdneafitaga
gcgcat caag, 144 0 _ttcattgagg aaaaccacga gaacatcatg
tﬁ%ﬁqﬂ‘ﬁéﬁgﬁ’gs%gg% &t 3@:\5{%?‘)]@{6@5@'&8@5‘8@@‘500 t ggt gggct g

agcaagattc tccgttctgc ttccttgecgt tctgctttga gt acgct,g%g
295 8be gresleuizdamafg St wherest e macnevundens are pigeent in the

t . c : tE.
o e o B £ 0 ISt frontr tham the
nidngaidse @dmd. gt gaaaccgt tcaggacatc tacgggattg ttgctaagaa
agtcaacgag 174 0 attctacaag cagacgcaat caat gggacc
302h 3G BeREcbAThd RCEEond dE cBahg2@ tolBf) WiragReididh@leotide

aaat ct ct ga gaaagtcaag ctgggcacta aggcact ggc .tggtcaatl\%g
tl‘m?@@liﬂmt@@dftl‘ti%bmg}h@tfﬁ%ﬁétlﬁ@o%lé@@@tgﬁ?gﬁ@t%ﬁ%%@ﬂ% af1.0 mM; the

t >0C tG : C t IS
cpIELAIRET G BLELA0RH: B MACARRIE b igafh fffmamese fons s
2tc@edgcaagg gtctgatgtt cactcagccg aatcaggctg ctggat acat
ggctaagctg 204 O atttgggaat ctgtgagcgt gacggtggta
39C LOREELEH Ac@REmadd SRPod AfHtdiinaag 18 300whé&tiacate hacleotide

agct gct ggc tgctgaggtc aaagat aaga agact ggaga gattcttcgc
tizalenplde sgresgobindhe trgesaripGogtpeeisnt @rcogeandgtion e£1.5 mM, the

S8 5 AR RGP 2P AR B PR R nee o 2

n@¥t aacacca acaaagatag cgagattgat gcacacaaac aggagtctgg
tatcgctcct 2340 aactttgtag ccagccaaga cggtagccac
cttcgtaaga ctgtagtgtg ggcacacgag 24 00 aagtacggaa
tcgaatcttt tgcactgatt cacgaghpct tcggt accat tccggctgac
2460 gctgcgaacc tgttcaaagc agtgcgcgaa actatggttg
acacatatga gtcttgtgat 252 0 gtactggctg atttctacga
ccagttcgct gaccagttgc acgagtctca attggacaaa 2580

at gccagcac ttccggctaa aggtaacttg aacctccgtg acatcttaga
gtcggacttc 2640 gcgttcgecgt aa 2652 <210> 125 <211>

NS PN A N




<213> Artificial Sequence <220> <223> chem cally
synt hesi zed mutant T7 RKTA pol yner ase

wW@2B60036639L/ H784A/ K378R sequence <400> 125 atPEHUSIHEE025653
ttaacat cgc taagaacgac ttctctgaca tcgaactggc tgctatcccg
60 ttcaacactc tggctgacca ttacggtgag cgtttagctc
gcgaacagtt ggcccttgag 120 catgagtctt acgagat ggg
t gaagcacgc ttccgcaaga tgtttgagcg tcaacttaaa 180
gctggt gagg ttgcggat aa cgctgccgecc aagcctctca tcactaccct
actccctaag 240 atgattgcac gcatcaacga ctggtttgag
392200, 08389.6h 8060 80RARIEAER B 90, BRAIEULE fucleatide
agttcctgca agaadt caag ccggaagccg tagcgtacat caccattaag
ti3Hdspletattpreggt oitthgretsaspticaghgidig@e @atatados gf 2.0 mM, the

Ct@’t@%gggg%g%f 1?1 é%g%ggigg#s 2@,%@%@@ %glgf%gé‘gq?é{;gﬁ%%}aganese ions is 3.0

©gctt caaga aaaacgttga ggaacaactc aacaagcgcg tagggcacgt
ctacaagaaa 540 gcatttatgc aagttgtcga ggctgacatg
38! Rtu;}étﬁ‘@@ Qcc%ﬁﬁg?‘t%t a%g/% f*c&?&iQ 39%¢ 92,@9}9&&?%19& 1%&%&1 tion reaction
ggcat aagga agactctatt catgtaggag tacgctgcat cgagatgctc
faditer abingaigdsqriytindgrailggl. t agctt acac cgccaaaatg
ct ggcgt agt aggt caagac 720 tctgagacta tcgaactcgc
3acAtHaRs sccodif@titly D chHitaag ¢€ 93, 1vikadd taLton/B00OMe guanosine
ctggctggca tctctctgat gttccaacct tgcgtagttc ctcctaagcc
n@@%@ﬁ@@@@é@ gidyeay seroteggiremdheygiova copsigtodagiggesine
t 5 agt .
L, e o A L T in B E AR B ephare, 3 - flouro
g9atbshrahpligpliec 2danadac ggmosing geamdhosphaeaZganag guanosine
t cctagecggt cgccaacgta 102 Q atcaccagqt ggaagcattg .
der&@a@taéf‘g gg-da%v&yagt@ee%@e @@591?15)5@1&8564@3 d5RcEupgggne diphosphate.
ccgat gaaac cggaagacat cgacatgaat cctgaggctc tcaccgcgtg ,
3§adui§thgdacacrding t aegeraeitdaiytZdde géanhefgidha arscription reaction
t: tgagttc 1200 atgcttgagc
cglglgﬁ@ﬁ% 1§61§a181§§a%o@§1a a&§§

ccaata C cat'aaggcca tctggttccc ttacaacatg
260 c GQC tcogtgttta cgctgtgtca atgttcaacc
S dnd i B R e A s SR o Dot aac
gaaaggt aaa ccaat cggta aggaaggtta ctactggctg 1380 )
P aRs e aRL R e AR SR o G SEE e P bmerass
286HERL G Atk o L14ihGat th 0298h PARAGGARAGE FueRRCRICdBcription
gcttgcgcta agtctccact ggagaacact 1500 tggtgggctg
tergelategrat t ¢ tcegttctge ttecttgegt tctgetttga gtacgcet ggg

1560 gt acagcacc acggcctgag ctataactgc tcccttccgce
t gocigiisenjang dggtanstrgdiohfadfion ahiggeatoccesdymacdaaticiae mixture of

TR e e g S Ak e Rl Bt e pideeides g e
shglcanpdanildc Aciad hiebasaagicaagacgcaat caat gggacc

gat aacgaag tagttaccgt gaccgatgag 1800 aacactggtg

aadt Shibahe GRAAIAAR hith IR HARIARTYRC T 99t caat gg
1860 ctggcttacg gtgttactcg cagtgtgact aagcgttcag

: g@g%gtgtgq‘}%ng%h%lgi%ga%id]s%%vﬁlg;a%‘iﬁ‘&@%%g%{tﬁn@%&%ﬁ@%&ﬁget molecule,

gaadata ccat gcc agc
réletggioaagdititcs Oht girddidacindages Goanihe agglidge siigyst acdht
ggctaagctg 204 O atttgggaat ctgtgagcgt gacggtggta
0CE)HG i) 8 o InOimeRh GAR LGSR A8 dcidd RDyib Il MG ek enriched mixture,
agct gctggc tgct gaggt c aaagat aaga agactggaga gattcttcgc
wieehyaptpoers tpolhe targat geclequde getpaset b}’-rggdlggql tnugleotide except that

i DR g T e e
0 _ . .
STGRAPENGR o SeEDaPCUraiogdb: AABLDUG: Hep EeaguEa yaptonally

dE98LAYECAE ik dL8d ARGy AhObRUH: T3 ARABLIAY) 2ARBe transcribing the
aagtacggaa tcgaatcttt tgcactgatt cacgactcct tcggtaccat
tccggct gac 2460 gctgcgaacc tdttcaaagc agtgcgcgaa

actatggttg acacatatga gtcttgtgat 252 0 gtactggctg
atttctacga ccagttcgct gaccagttgc acgagtctca attggacaaa

2580 atgccagcac ttccggctaa aggtaacttg aacctccgtg

acatcttaga gtcggacttc 2640 gcgttcgcgt aa 2652 <210>

A NS ~NA A PNA PN PNA PN




<220> <223> chem cal ly synthesized DNA transcription

tenpl ate <220> <221> m sc_f eature <222> (24) ..(63)
wWo2@3m0343s a , t , c or g <400> 126 gggagaat t BCT/US2006/025653

cgaccagaag cttnnnnnnn nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn

60 nnncat atgt gcgtctacat ggatcctca 89 <210> 127 <211>

89 <212> DNA <213> Artificial Sequence <220> <223>

chem cal ly synthesized DNA transcription tenplate

<220> <221> mi sc_feature <222> (27) ..(66) <223> n is

a, t , cor g <400> 127 gggagagcgg aagccgtgct

e O T YRR 4981855 pomplees. i

agPlifpin Pk reRdrSetravistiibédcinateaSdqpiiBmeen w280 acid@ 284 (ii) preparing a

chenmjcally synthesized DNA transc lon tenplate. .

(ABSAIPUD FAACTIHY EHX IERFQRREISIEE 93@@5§Q3 IEHY t@Dsspbed incgeased

affinity! nucl&e RidYastho Q3nskABti 89 SAYANBGAd ﬁgﬁ&hgﬁ%ttﬁe transcription

nnnrinnnNNN nNnNNNNNNNNN NhNNNNNNNN NnNnNNNNnNn

ngighagagaaa gagaagttaa ttaaggatcc tcag 94 <210> 129

<211> 86 <212> DNA <213> Artificial Sequence <220>

38228 mathehiccatdiyg yamiytoas iof eldiki\gG tor HJS‘dTe'rqﬁ)m 'ald) the nucleotide

tenplate <2§0> <221> m sc featgg <222>g§ .. (60)

phafey ig the tragscriponyeagfian g @é attc
cgaccac @g nnNNNNNNNN NNNNNNNNNN_nNNNNNNNNNN_NnNNNNNNNN

380 ¢ andhest regrdins oy gga of eletru3 8B 3 whsreindbe epg gsmary nucleic
ac%%ns%on%&%ﬁlaﬁ éonflﬂrfs ér"ll T%?ﬂ\li"ﬁ%%ﬁqn%gs% promoter and a leader

sequence immediately 3° to the T7 RNA polymerase promoter.

40. A method according to any one of claims 37 to 39, comprising repeating steps a) to
e) iteratively.

41. A method of identifying a nucleic acid template component sequence for enhancing
transcription, comprising;:

a) preparing a library of transcription template candidates, wherein the templates
comprise a promoter, a first fixed region immediately 3’ to the promoter, a degenerate
region immediately 3’ to the first fixed region and a second fixed region 3’ to the

degenerate region,

b) transcribing the library of transcription template candidates in a transcription

reaction to resulting transcription mixture having a transcript yield,

¢) reverse transcribing the transcription mixture to obtain a candidate mixture of

cDNA templates wherein the cDNA templates comprise a 5° and 3’ terminus,

d) ligating a DNA sequence encoding the promoter to the 3’ terminus of the cDNA

templates in a ligation reaction,

e) amplifying the cDNA templates to result in a library of transcription template

candidates, and
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<223> chemically synthesized 5 ' priner sequence <400>
130 taatacgact cactataggg agaattccga ccagaagctt 40
WO 200005681 <211> 26 <212> DNA <213> Artifi ci al PCT/US2006/025653

Sequence<220> <223> chenmically synthesized 3 ' prinmer
sequence <400> 131 tgaggatcca tgtagacgca catatg 26

<210> 132 <211> 23 <212> DNA <213> Artificial Sequence
<220> <223> chemically synthesized 3 ' priner sequence
<400> 132 gatccatcga cctctgggtt atg 23 <210> 133 <211>

37 <212> DWA <213> Artificial Sequence <220> <223>

%&1"@1 g%Xlﬂ%;ﬁfcsd&@&élﬁenceQB ﬁerﬁ?&@%ﬁ%c?négg%scﬁgg%l from the

tacgact -cac gagacaagc ttgg
h‘éfalﬂl »f ﬂrénséﬁibﬁén B‘Mplaﬁ% tawdidutes, fheread tlﬁemuhmazn&ﬂ%ﬁimce component

<223> chemni cal | yni hesi ed 3 sequence <400>
COERTIETSFatygatnce Glbéﬂ %f% etaéttacl?otfflg’% BPEIF@F rai9 §Qgion 35
<211> 37 <212> DNA <213> Artificial Sequence <220>

427 Plemethediof slaim 4y wheres siepdl) SompHpesthe sispgyelence <400>

135 taatacgact cactataggg agaattccga ccacaag 37<210>

1316 ckepiigsthg dibzazy 25 trOMAripi2ABtsnylate fansliddtesSetpuisdiveduabanscription
; 213 chemi cal ly synthesi <400> 136 aacgttcgag 10

‘2’211 5137 <211> 76 <212> DNA

ii) transcribing the individual transcription templates in a transcription reaction to

result in a transcript yield,
ii1) assessing the transcript yield of the individual transcription templates, and

iv) identifying the nucleic acid sequence component in a transcription template that

results in a predetermined transcript yield.

43. The method of claim 42, wherein the predetermined transcript yield is a yield greater
than the transcript yield obtained in step b) by transcribing the transcription template

candidate mixture.

44. The method of claim 41, wherein step f) comprises analyzing the base composition of
the degenerate region of the library of transcription template candidates and identifying
the nucleic acid sequence component based on the average base composition of the

transcription template candidate library.

45. A method according to any one of the 41 to 44, wherein step b) further comprises

treating the transcribed transcription mixture with DNase.

46. A method according any one of claims 41 to 45, wherein step further comprises
purifying the transcribed transcription mixture by partitioning the transcribed transcription

templates away from other components of the transcription reaction.

47. The method according to claim 46, wherein the purification step comprises replacing
transcription reaction buffer by running the transcription reaction through a desalting

column.

48. A method according to any of claims 41 to 47, wherein step d) is done before step c).
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<213> Artificial Sequence <220> <223> chem cally
synt hesi zed DNA tenpl ate ARC3428 <220> <221>

WOonR®e/0bwat ure <222> (24) ..(53) <223> n is a ,PCT/PSM06/025653
or g <400> 137 gggagacaag aat aaagcga gttnnnnnnn
nnnnnnnnnn nnnnnnnnnn nnnaagagtc 60 gatgatgctt agctag
76 <210> 138 <211> 77 <212> DNA <213> Artificial
Sequence <220> <223> chem cally synthesized DNA
transcription tenplate <220> <221> m sc f eature <222>
(24) ..(53) <223>nis a, c, , or t <400> 138

e R e {“;%B PR ey a1 g Bptintea
lig@iotrre Adn<edll 3re Wypdtiohiredctibn Selqpﬂsusam&}c &2@8plint and a 5°-

cheni cal | y_synt hesi ze tr.anscri tlon tenpl ate
m@zlgp)@osabczrybtqﬁ EPUAIE Boobas freromots) “Soo3s n | 5

, or t <400> 139 %ﬁagccttcc t ccggannnn
SQnéh cardiraiorimy L slaHRn A h N, Ak seBIPHSIHE repeating steps b) to

tp}e?t%&ggﬁceégeﬁorzc?g;l%ér%agﬁg% 11> 87 <212> DKTA <213>

I'Cia uen 3> chem cal |l y synthesi zed

t@@i%gzé %llgg)rtlo 'étg)é C ?qusi% 43 >50<\% eramrﬂl% frar{tscggéﬁgreactlon
céﬁ'@n%%@ A¢ Artfe ﬂ%ﬁ%ﬁﬁ@koﬁ@@i@i@ﬁﬁ@hﬁte@ Ahd B ARABd polymerase.
nnnnnnnnnn nnnnnnnnnn 60 nnnttcgaca ggaggct cac aacaggc

5§7T}E21:1|19t:f10& dtcman 51, dfercdiBe oW} mdb3Rodiibd hiQb@de triphosphates is

Sequence
a 2’-modified nucleotide triphosphate.

53. A method according to claim 51 or 52, wherein the mutated polymerase is a mutated
T7 RNA polymerase.

54. A method according to any one of claims 51 to 53, wherein the modified nucleotide

triphosphate is a 2’-OMe nucleotide triphosphate.

55. A method according to any of claims 51 to 54, wherein the transcription reaction

comprises magnesium ions and manganese ions.

56. A method according to claim 55, wherein the mutated T7 RNA polymerase is selected
from the group consisting of: SEQ ID NO 1, SEQ ID NO 2, SEQ ID NO 100, SEQ ID
NO 101, SEQ ID NO 102 and SEQ ID NO 103.

57. A method according to any one of claims 55 to 56, wherein the magnesium ions are
present in the transcription reaction at a concentration that is between 3.0 to 3.5 times

greater than the manganese ion concentration.

58. A method according to any one of claims 55 to 56 , wherein each nucleotide
triphosphate is present in the transcription reaction at a concentration of 1.0 mM, the
concentration of magnesium ions is 6.5 mM, and the concentration of manganese ions is

2.0 mM.

59. A method according to any one of claims 55 to 56, wherein each nucleotide

triphosphate is present in the transcription reaction at a concentration of 1.5 mM, the
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<220> <223> chem cally synthesized 3 ' prinmer sequence
<400> 141 ttcgacagat tcggagtatg ttag 24 <210> 142

WO 201005885 <212> DNA <213> Artificial Sequence RRR0S2006/025653
<223> chemically synthesized 5 ' prinmer sequence<400>
142 taatacgact cactatagga gccttcctcc gga 33 <210> 143
<211> 17 <212> DNA <213> Artificial Sequence <220>
<223> chem cally synthesized 3 ' priner sequence <400>
143 aagctcggga aaccgga 17 <210> 144 <211> 40 <212> DNA
<213> Artificial Sequence <220> <223> chem cally

i 'nri . <4 > . .
BLIBELE S s L TR SN O R AG0RRL i 29
nM12> DNA <213> Artificial Sequence <220> <223>

chemcally synthesized 3 ' prinmer sequence <400> 145

60C A BbthgH dc@embes bl ofoera]dths S840 36 1dhersidlebeh 3&clsatide>
DNA <213> Artificial Sequence <220> <223> cheni cal

|
taghespleale isadessnt inghe FapscEpdeRETrasticg@corg@ination aE 4 é%/M, the

A B 5T G ot 00

ntMeni cal |y synthesized 3 ' primer sequence <400> 147
catcgatgct agtcgtaacg atcc 24 <210> 148 <211> 26

61. A method according to any of claims 41 to 60, wherein the transcription reaction

further comprises polyalkylene glycol.

62. A method according to claim 61, wherein the polyalkylene glycol is polyethylene
glycol.

63. A method according to any of claims 41 to 61 wherein the transcription reaction
further comprises a guanosine residue selected from the group consisting of: guanosine
monophosphate, guanosine diphosphate, 2’ flouro guanosine monophosphate, 2° flouro
guanosine diphosphate, 2’-amino guanosine monophosphate, 2’-amino guanosine

diphosphate, 2°-deoxy guanosine monophosphate, and 2’-deoxy guanosine diphosphate.

64. A method according to any one of claims 41 to 63, wherein the transcription reaction

comprises inorganic pyrophosphatase.

65. A method according to any one of claims 41 to 64, wherein the first fixed region

consists of 2, 3, 4 or 5 guanosine residues.

66. A method according any one of claims 41 to 65, wherein the degenerate region

comprises at least 4, 10, 20 or 30 nucleotides.

67. A method according to any one of claims 41 to 66, wherein the nucleic acid template

component sequence to be identified is a leader sequence.

68. The method according to claim 67, wherein the leader sequence comprises the first
fixed region and a sequence derived from the degenerate region of the candidate library

transcription template.

69. A leader sequence identified by a method according to any one of claims 41 to 68.
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<212> DNA <213> Artificial Sequence <220> <223>
chemcally synthesized 3 ' prinmer sequence <400> 148

W0 gaggedeeTa t gt agacgca catatg 26 <210> 149 <2I1HCT/GS2006/025653
<212> DNA <213> Artificial Sequence <220> <223>
chem cally synthesized 5 ' priner sequence <400> 149
t aat acgact cact ataggg agagcggaag ccgtgctggg gcc 43
<210> 150 <211> 76 <212> DNA <213> Artificial Sequence
<220> <223> chemi cal ly synthesized DNA transcription
tenpl ate <220> <221> msc_f eature <222> (23) ..(52)
762%%5:1&& Eesquglilce Smpriking 88 nic1si¢ A0 s%ﬁLQengg 9995 R D tide 2t2 to
ataaccagac' a RnIAMNRA SNARANARGAR NRANARRANA nngga]t cgtt
moleatido’ afyoy dregdtle séqueiRddseldcddd k@ ihe dfdup2di@sstiydf: SEQ ID
<213> Artificial Sequence<220> <223> chem cally
%@%%%@s?%ed 5 "' prinmer sequence <400> 151 taat acgact
cact at aggg ccttgtagcg ttgcattcttg 40

71. A leader sequence comprising the nucleic acid sequence from nucleotide 18 to
nucleotide 32 in any one of the sequences selected from the group consisting of: SEQ ID

NOs 10 to 99.

72. A transcription template comprising a leader sequence according to any one of claims

70 to 71.

79. An oligonucleotide transcription template selected from the group consisting of: SEQ
ID NOs 3 to 6 and 106.
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