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froma naturally-occurring or nonnaturally occurring
a-am no acid. The building block can al so be a
peptidom netic structure, sugh as a di pepti de,
tripeptide, tetrapeptide or pentapeptide mnetic. Such
pepti dom netic building blocks are preferably derived
fronianino acyl conpounds such t hat the chenistry of
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conpounds consi st of a functional noiety conprising n
bui | di ng bl ocks, where n is an integer of 1 or

w@e@anss479 whi ch is operatively linked to an i nP€T/a52004/042964
ol i gonucl eoti de which identifies the n building

bl ; (2), .divi.di t | yti f st (1).dnt
eadbe presfi yeSHian Pihyises severatdVaSies o g g hinsatagn &
mo@éc;@ll%ts j%'é\'/ing l%)de§i%l‘i°ﬁrbﬂ&1ﬁ acdy ek hifplel @B nvdthdds OfieheThvéntion allow

bui | di ng ocks, thereby producing r fractions
thegsapf k sangg of chgroigrldsaations fastcongjrusfing thicunele¢wWesin thoprssgnee of

e PR it £UBE RPN KBl e a B Rap iy means

of Inchipdedtingd%igbiiucidotile (ads ivtb e ehRehief] seud@ies 8 pfoduced. Further,
di stinct incom ng oligonucleotides under. caonditions
theygnalp the sypthegin 98 Heararigs having # bngomumbes of gerieg eigcach member,
thef AR PR Ko delcbEhedihe ABIHELER efBpiyle eaving o
suffioieat surmbg ofincdedules dollomiak thwofiedl yownfor armplificativph and sequence
bui | di ng_ bl ocks operatively |linked to an el ongated
of thejoligARNAleide tgSwhi ch encodes the n+1 buil ding bl ocks.
Optionally, the nethod can further include the step of
(5) reconmbining the r fractions, produced in step (4),
Bricfi desiviptipmosfitbe dgaveings| ut i on conpri si ng nol ecul es
consi sting of a functional noiety conprising n + 1
bui | di ng bl ocks, which is operatively linked to an
el _OIF?&@@ 94 shemdGt RPtdseatibi 66 e doittIestianted
building blocks. Steps (1) to (5) can be conducted one
oligenugtpotides, frewhich the iajtigl egonugleotidehys angyerhang whichdg

cor!nn{eg‘%g{arggo t%e \r/ergﬁrre a(gqule i Icgm(fﬁ/ CJ)I? o%ﬁ&éotm.e MheSnitial §hnd is

. |P],eger -1 0r" %ess,,--. ie™ST Uthon conprisrng m. T

. repréBehiedtad eitled fizeUdttiugatedad ap alnobesyltiikesed doinjupatedfto a

-ostep (5) of cycle:s.-Li'kewi.se; the initiator conpounds

phgpylalanpe residug viaapanainghexyhigkerhe - product s of step (4)
P2 RO B ARG R g i
strandntlhelsis smbbdinteit, sheesphiadisrel2-meealigoniiclactide with esfuenices

W fh a unjque bujlding block. .In the.nethods of the
complsBIano P eglecrnged i PO T CaBLE sinsls-Brapged
incdRfing B drnieRBEAY ol i gonucl eotide is not critical, and

steps (2) and (3) of the synthesis of a nol ecule, and

st efigur @} ismstherptic reprdsenthiion of gasipnof e indtial ahigbeucleotide and

reversed, i.e...theincam.ng. olj.gonucl goti de can, be :
an g iR hesmFisoidt Singl o ingiaf pltanr En e s ABp R dieq pim
covtilértli 1ke@k@silds] shdaHefRoming S16ohatlBotaldis dbwesGandet.

may be possi ble to conduct these two steps , _

si mifiguae é dus sepemptic tqprqsamﬁnm%@hg@émlgqtld%rﬁéonﬁ@ﬂ% gsing a
po{ e‘i‘zﬁ%r The MfidiShand Is(}%:érgggn@e%[ At x(igge’ il e ARLER et%faminohexyl

cavengi ng any "unreac M tTal T Funct Fonar nole y.
linkérayt e Bajugted fya plivngtdingiet tedidiie fla ahwhdholemal linkerety in

a particular cycle prevents the initjal functjonal i

noi E181reP 142 sehsmale represerfationalthe synthesiscyglanfiangicatpodiment
okaqumﬁGHed in a later cycle. Such reactions could

ead to the generation of functional noieties m ssing

one Fogurerbiea fhiemdiio ceplodsentktion phHd swnitipdd topnd eelditiog groceas using

rgygg of %unctional noi ety structures which correspond
the lipranes oEthe VRIS i yonucl eot i de sequence. Such

scayenié N9 £ 8 rbRIBCHRMR el R8Fhd¥sit samE Eftﬁiu@t@)ﬁf each of cycles
remaining inrtial functional noiety with a conpound

1 toAideberibed dn Exahple ltand follewing ligageroofthe flosmgpringey. Molecular
Preferably, the scavenger conpound reacts rapidly with
the reactive group of step (2) and includes no
addi tional reactive groups that can react with
bui | di ng bl ocks added in | ater cycles. For exanple, in
the synthesis of a conpound where the reactive group
of step (2) is an am no group, a suitable scavenger
conmpound i s an Nhydroxysucci ni m de ester, such as
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When the buil ding bl ocks are am no acid residues, the

resulting functional noiety is a polyam de. The am no
w@eodessaan be coupl ed using any suitabl e chem BCT/YST004/042964

the formation of am de bonds. Preferably, the coupling

of the. am no acid, buil ding blocks i.s conduct.e
WelEBh OB G AR M 1 ARG Rt SR # EPer adder, or
DNA ga4dtRationf alelshswmpiaﬁ@é%em for exanple, at neutral
or near-neutral pH and 1 n aqueous solution. In one
enb&iunedis a schempiod gemctoba of dipowpting of byiitingblogksdisinganide-
lkthe Ch#@,q]nal to Ntermnal direction. In this
Ak ehh oY ﬂ %t he first, or C-ternminal, bui | di ng bl ock
IS Eoupdseardlt 10 HISstFaé sl 1g{goc;m;unamgrb1@dkb@mmn hilide

via a suitable Iinking group.” The first building block
aron@tlpéab&tr@enqmrha ¢erinasesinidzibei | di ng bl ock, which

S{ gt{" e%]? %l{r%)]%\i’s or grege%ﬂtw&ﬁﬁgrﬁ?{ ?t)é a?{) I o? é?lth(étu?es sultable for

useSinrthd g@yheedmafhfummoﬁwm@bdl@ for solution phase am de
bond formation can be used. For exanple, suitable

act Figare? Uswyssthe syeligaion phe lings paetwe ysgghs geide/alkyne
cy&l RitidaksRonNo- 5,360, 928, incorporated herein by
reference 1nits entirety), symetrical anhydrides and
N- hy@uoe(y&wls alchmmzdegremtosﬁtlse libithey mroghiced me dpssribedhinalfxsample 2
fol ivated in situ, as is known in the art, by
0‘855 Y61 4 th a suitable activating conpound. Suitable
act FYg%ltré % & ATRAYRFStuRFOUEE llgfﬁ%fﬂoﬁﬁ@é@’ds%é&ﬂﬂﬂ i ATESSnple 2
DCC), diisopropyl carbodiimde (D C
ﬂﬂkwen&6W¢@drbonyl 2- et hoxy- 1, 2-di hydr oqui nol i ne (EEDQ,
| - et hyl -3-(3- d|nethylaninopropyl)carbodiinide
hydrochl ori de (EDC), n-propane-phosphoni canhydride
( PPBetailNdNtebérsptici: 60«breInvondioal i di nyl )i mi do- phosphoryl
chloride (BOP-Q ), brono-tris-pyrrolidi nophosphoni um
hexafluorophosphate (PyBrop), diphenyl phosphoryl azide

(DP

O bans BT RSB R FRARF o oo e bing sompoende 2 ¢
corfibiddidyial chnepdumtl pibesieh.ahy borap@midd and DefAGRY produced via the
megl?cglﬁ :(j)lg e(elg%lelél&ppaﬁmdgrlquE & t%lSl?lXO T hx%gé_sot)j%dénmf}? ggn%}r)]gunds
ha\ﬁf}% ?‘rfag%igeld?@éﬁ?o %s %(a?%lll’eélzt?ﬁfaglc)a}ll 3c_t12‘2ty. The invention further
relates twthﬁmoptpouhda ldmtd}ddolsmgehc(s@methn@s Th e cou pI i n g

reagents. c e eﬂ%lg%gg e Pr i nat i gl t 1
addt YAy P ?ﬂ OprY Cﬁ&B F?fa?rh%om inatoria
chéniiRibrash Ykiamples Retadd heRs® i@ witi#Bthk individual members of the

N- hydr oxybenzotri azi ne (HOOBt), Nhydroxysucci ni m de
hb(amm)phmmnw Syl o ath@i suchidenhipn a single compound s

76;1 %&gl Zf% ulhﬁfde% déa@ﬂ)ﬁj ély %@)e{fgrhgl 1 raries are
I OXYPYr I ' cer aln e i ment s,

typseumtyhe&bﬁedxfneasohirbnm ¥t 4 @igel ores miobe sei&eal @bmbvendsrat AORR and

activation strategies, to. enable the use of a
do gpt, tharefprs, repuly p%wg%osgéf icimt pREPGTANGRIOBFSS ¢ KB Othres Fneélmﬁ
corgﬁbﬁﬂ&s% %Jnﬁfégze@gﬁe soltd Juéﬁgné nSL{cH%oﬁ‘(ﬁ Wﬁ_ s RG] Eh

appropriate activati stra termna
whpn‘xmpeaﬁb regm@oands oceupybspeafy rcpgimts&rftthm@ug bomembiﬁrrel(“pcsition
e wth the conditions of the C

ARSI GRS ek 5 SRS % S esAnIrcaieads ith cach bead
corit@initg @&ifﬂé%%@he?ﬁﬁ@il%ﬁﬁbt%recond' tions. A preferred

protectlng group is the fiuorenyl met hoxycarbonyl

("Froc") group. Any potentially reactive functiona

groups on the side chain of the am noacyl building

bl ock may al so need to be suitably protected.

Preferably the side chain protecting group is

orthogonal to the N-term nal7 protecting group, that

is, the side chain protecting group is renoved under

conditions which are different than those required for

reanaI of the N—tern1na| protectlng group. SU|tabIe
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over hang sequence at its 5 end, and the second

ol i gonucl eotide wll include a conplenentary sequence
W@R00s0s84% end. Foll owi ng |igation of the seconeCT/US2004/042964

oligonucleotide a strand can be added which is

to the sequence,of e .se

ol :‘rg [%f}tl&} t g éh%p%q]m sgregning 6argcﬁ 1303 ?{528) the number of
d1sﬁﬁébeﬁﬁ§Bﬁ‘ﬁd%rtMatS:§ﬂ BB B&BencdNshd/\(2) et iH&s ﬂé%‘&n i paRad which

overh ang sequence. In one enbodi nent, th
aregictiyomibe eueerd enjone shatingyh thedompoyeds Wblﬁh hrq astipe guthe soreen

onucl eotide bound.to t. neti onal
are st S5 FRERe B8 o Rt o S50 M o P Ronea
subffrctibnsg & d20h chye seletibis teGfacBon Slpsiubﬁhctlcﬁﬁthﬁﬁ ¢BntaMld iaEive
includes a region which is conplenentary to the 3' end

corgpoynds and furthar suhidiidingantbattaing aeiagiiviesybGactignivdrch gontains a
o SPIBREERE el iy Qb e SR Al s oo

indoVid @Iysyhhesizetaridrissespedofor tetdesived eh:tﬂvhﬁ Bhisdd tediovstaad time
|ncon1n9 oligo and ligation is acconplished using

CONSHBVMBIGYIYi gation. In the exanple illustrated in
Fi 9Un8ikr mefi@diot 'dEécﬁllvoRlltlh? %%Llﬁ@tdf dRofBiSk 3 hgicary1 Ereen is
nucl eobases and the s I's conplenentary to

to WpHzedibadries hnewhichethcjhbr“ﬁtbempmbmaﬁgtagged with an 1dent1fy1ng label that

.ol igaonucl eot.i.d si st.s of bas and e

s, gl PeeSy i e =Reeited M £ EEG Ropipatad Hucture

preb@it fh thedibraryesucR ik hedtifitAiRnSdTithe Tabanél]s the str@diaredT t1ef tagged
t he conplenentary regions are not critical. However,

mofegalee €t fmﬁmw hitytagges) hrerienisilizas pligonulepédeciags. s dessgbed,
fortegalflﬁl%b{netég e LEN éu t@esi]73€db§g?,|‘7b§“?5§m9%3 b W%'p%%ﬁshed

-.Pcmﬁppﬁsattoﬁk Wd) aegmencwch 9320242 | WO 941/336213 twie Jo/asabs; wo ! -
is preferred that the coqglenen ary

02/9@@5?20%%1%‘%’ 9 92/ HA0RBand by Brgaear ang Lapsu{lrog. NedetvadnigidUSA
89,4331 &/335| Y99‘22 Wef&@r? Uhd %m %@%g}b& @P@Uing%rgo}??é tho@9 th

‘most pre era rom a ases to ases I n
Enbhemgbdy. 6,1361-87¢ (E@ﬂak);chndﬁﬁn’elsem Brenner thd Jandhb i(§ otmaol/emt. iSde 115,
' upl e-str nd d and the two strands are coval ent]
o8| BoB BT OBHE SHRRAE VBB oY eI DhEER §T rPeErarS Mo
Suél?ta%@@éﬂbe' eﬂn;ﬁifgédr Bsire fdrixibENpSlymbRkd E}Qm‘m!aéﬁ% k& produce
use link the’two strands and the functional
mangy neplys offthe tdg andiidentrip itettye by neqyencang/ Thestquence of the tag then
Lure whi c Lises .a t functional .group
acifiging St o ERpaR R0 Gl o AP e g el pure form
an®RERAATH WAk | Itma hag beetPndMHp6h off theada I@fﬁfé rﬁahds&ﬂ@gy dibd1bsed
the 3'-end of an ollggnucleotlde and a thi
by Lgmet plotalo pgmma agge legyanies é&l&mr@snttlavwé@etprwwlw ahhe
im rovgx?gnt%fcl] nfeuﬂlnoc k&ﬁx‘%}iﬁée‘flgfd'Ag@rgrogéﬂlﬁﬁaH? és \Jeﬁ%s ﬁ%%@fj
exdysles bflargel(€0tmembérs gp gﬁ&ﬁieﬁ)dtbrd&s&iﬂmﬂ‘lﬁ&nbdideﬂ m@lbmlesvlﬁ
orlentatlon that perm ts, hybridization of the

whighyth fenctipry] maehntt synthesized priRg pRjution Riape é)ﬁﬁhﬂmetb%s
gen?ﬁ@hre% At Ydentibn gfc)wdegn?é hdds WHIEH Enabile fa@%@sr?gthems of
functi gr oup at can orn1a coval ent borid wth a

oli gnnulchtlonge bﬂlamdkd c@nbma@nﬁh]nin’anm and perouitpart dffitieng hlgheﬁdnhty
a with th '-e of an oligonuc] eot. de,

medng ShCR IR 8 B TREP LS 3B OF AR BON Ahaskplction of

modecufdd of an oligonucleotide. D, F and E are chem cal
groups that link functional groups A, C and B toS,
which is a core atomor scaffold. Preferably, D, E and
F are each independently a chain of atons, such as an
al kyl ene chain or an oligo(ethylene glycol) chain, and
D, E and F can be the sane or different, and are
preferably effective to all-®8v hybridization of the two
ol i gonucl eoti desand synthesis of the functiona
noi ety. In one enbodi nent, the trivalent |inker has
the structure I this enbodlnent the NH group is
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A preferred enbodi nent of the nethod of the invention

is set forth in Figure 5. The process begins with a
weynshssaized DNA sequence which is attached atPd1/ESH04/042964

end to a linker which termnates in an am no group. In

tep,1, thi .ting DNA is |igated t.
" nooh Mgt oL tEuerRRon et TBBeG el iy i
modddufR ShhidMNdnp @ 26 8oty (s h@ietk”) wHits isk}HMeng of

This ékelds a tagged DNA'sequence which can then be
building blsicks end ¢ seqont meoisky opertiegly dinkerdito the Sist nfasety, comprising

| X H - - | . . . Y b f
an GG g St neflin 6 BRI, RE BELR P sy, 2 B

olig@ub&aﬁa@ﬁF%di&tas Whieh 8ail@dg dldcky derdisadrimMe @6hdruction of the
this exanpl e, an Fnoc-protected am no acid fluoride,

firsymaiety g weelprsdhe erdsainavhieh thechraldmgdledssjwrsadisked. oeeelly,
theurehiiF ] BRHRS By LR ot taf BMMARA 1§ Betermine the
buipdipg blodknesed ad dorishract ths udtiviengoidiyp o tatdie dmbodimenast ehe

is, optjonally, purified, for ex le, by HPLC or
SeqUEpcE | tﬁ%?légﬂnﬁplﬁaweoﬁg i 1@@3&%3@%{%@ praentof the
b Bl e Rt D ey RS B B L R M nino
acid ss@gmooel anmi no acid residue to the free am no group of

th t.ect ed jugate. |n enmbodiments .in.which PCR
o A B T Ep SRR S pred BB B4 st oo
codpri§if 6fd SR tﬁﬁ]ﬁlr%%lodk@._e P%T@r@ﬂiyﬂﬂle@uilﬂﬁgllﬂé&@ﬁﬂ fes

preferably include PCR prinmer sequences. For exanpl e,
fungtiperk mpyiptirare R ayelsiceacidsn The fimrdionalanoiety capdejadineprgr

| 4 | 20§ | ' 0 ' synt hesi s,
bee b O ASHEDRReP b Blechite P sl Blasfikin@ellic v ™ "
;- -0l qhsuEine®hildig bldvk snased herel isgarhenlieb tirg@uabmiavhizhis -
include a capping PCR primer sequence that follows_the
linke(tg ity chepisalwaisturalimits gppanRy lydkgd dpetbersiiehpwits. When the

i R R A e S e T

unitsiof the polyaenbngllignmeyo Buddmgthlebks 0én slbeiriciudela scyffold.striicture

..ca inp.which fhe P ri mer sequences are incluyded
£ buildEbRs o) PaBHE PeRR L% HRehe e addhtonl
stri®thi@0 (ipehipirhidRsidMg Blodks®f er abl y be significantly
[ onger "t han the i ncom ng ol i gonucl eoti des added in the
ot hétris ¢y/b¢ wulerdhewdthatethe krep huilding bldckdes usod herem to refer to a

encodi ng, s nce and a P riper. se ce.ln casges
bR AR AT A5 A B e LR iR HEHE S i E63R6% form
uséidk tHe@Am@Esi§ bethkifidtionalirhéleyd WitRigkh@Rcliomdimoiety, a building

i ncom ng oligonucleotide, the synthesis of a library
blagk vgHexishwithowtangipartign) af thauyilding blaek which iplost asgmeqnseguence

[ | de .

of gl e SRHAEERCE fud 1R ERGAMM0RY, HXRUEHERE Bifeses n
whidh the boiidiéorhmity Rasticremelzases atstall meleade (see debaqubabeailding

that includes a PCR priner seguence. PCR priner .
blogk @5 #rrxists 18 4he Apetonad mojety i 3, Guplding hlpck regidugy thakis, the
rerh&l}{ﬁé}gu'f% sHifing ¥k s%d?xli‘ﬁxe% mefié‘féu%% st GBthe afis that it

nmet hods are set” forth, for exanple, 1 n IThnis et al.
comtdibutes FORe Rrledsed oladecule. Gui de t o Met hods and

Applications,. San D ego: Academ c Press (1990), th

contlbf PUtIGRE pieeEh 2 6 iy BiaL baBPHERE MR AP EPEPEReatary
thdt s thB81i/1diRR bidcRE MustBeedb®s BBkt tdddthef ARPPING HRAHBNESprising

add by Iigation to the pooled fractions which are

ed
twpootocs Builsing blecks. fEapicalini #1bof tbe byiésieg bIpRls essdpviflgave a least
sequence can be added using the enzynmatic process used
in the construction of the library. As indicated
above, the nucl eotide sequence of the oligonucleotide
tag as part of the nethods gf-this invention, may be
deternmi ned by the use of the polynerase chain reaction
(PCR). The oligonucl eotide tagds conprised of
. pol ynucl eotides that identify the building bl ocks

T e




nol ecul e conprised of two or nore
deoxyri bonucl eoti des, preferably nore than three. The

WO eqos0igare ner” as used herein refers to a PCT/US2004/042964
pol ynucl eoti de whet her purified froma nucleic acid
restriction djgest or produced synt ically, which is

tWQ ER3SHY eSTBRPSH ALt ilé%lsﬁoﬁ%blﬁtthaéﬁo fiPtS ?'ﬁtbiu%méfbl‘}?ﬁ% ?fer gxample

theqsgt%uﬁm g%?o%mn W 8 R thASEAnLRIRT noRAM dsk® RSN hgvevmf Bne
synt hesi a prln%r ext ensi on product whic

reactvepirene nid Reaotie gruogpseorctwacdiffesnt bmhlilmgbllodchﬂheuld be

corbEgisalafy af RBULH Fae PBRASGRUI i Rt el B opticHaly

with'tROSSHcbRE BRE 0T at dAgall thRculdNhcRbs @a@H'H@pkﬁ? and so forth.
tenperature and pH The prinmer is pref erably Si

st r {nddd presentrmaxpasasnted fréastive gxpupmne Cﬁmplmquearm aﬁgth%ew

cappaﬁe rpre}' ga% 1I?1|g ?cggg%he{ ? eg)d Lao{o?algg{)bon Pre e:rx(‘a;e dee C1)‘od1ment the
boﬁcpfmin&@aemfoyls stduanshilgfimder heviag ddﬁ@doﬁ@w&h@ﬂ%ﬁﬁstantlal
ext ensi on products. Preferably, the priner is a

forgtign ebsige Pindhete] Rreferabdy, amieethicrstaie gigi wilkreact with a given

f
coxﬁ?feﬁieﬁ a?}pfelagtl\L eé}g?ﬂe gxeaﬁglg ?é Pﬁ ond Q}é%tggl'n?egg coﬁff)'ié?ﬁlﬁl'tﬂ?
reapﬁbg/gfenpsz@ftmmrbullﬂ{hg ocks tredce ot df)&m;ﬂe tvieenyzidophilis subdtitution,

epend o n actors, including tenperature and the
ovalen bqfﬁefn ongr RGeS0 g ol paitiol cGBPISEIBHRTY
rea‘i:ﬁv@&ouﬁé*‘i*@% Jctrdphikc gfRPRhE MRIGHBRENmERDE T tl% ISd‘neiE %nt

strands of each specific sequence to be anplif
nuéﬂhﬂ)rslnlmsgnspt hat the pri rrer rrust be sufficientl y

ntar br| e with its
C O oy sfestieife AR IABRT e i s drblos
- wheh e 2 G/ ﬁIﬁ:Yeo@hﬂifé\‘%Mbﬂﬂﬁndlﬁﬁdd@ﬁ EulttaBE: &ﬁ&@lb@ﬁ)%ﬁﬁ @oPilent
the tenplate. The peﬁynucleotlde primers can be

bong. dprareaty obsuiigblerbpnd dpmaipg ecagbonsoe kaewmingthe aftopee, for

o GBED MRLSCHBAILCFL AR RRIA ALy
an® SOMI%JZ)SChﬁﬁérs mbo 16 (356y EH(DSuﬂdbSrg, Ralfvandﬁd Organic Chemistry,

Paig By $ipngmt1 99N Chasoss lokLighd Collomoiet flirincmisy g iApplications of

e

(19&7¢,c£d1apgml3 @cﬂ(l,lehcfkmf ivdlacl sgndraporbted heeipby féferdncd inats
uence and, ylti mate he conposition of

gty Eamaele ol oebEhetopuiemots raalvleteer e cATO R Htasks

suddsthe§ led]ﬂ@r%e%'é‘ﬁlﬁl ¥YstérSorod sV\ﬁJciudK{g(B’bele P& Rrétenyl esters

determ ni ng the sequence of nucl éoti de sequences.
andklsuﬂcmlmlchcﬂswr% kefoue geouns amcyddghyds gapips ogativg snyfowl groups,
onbi t|o i ochem

h h
sudiB D ShioRide SPush MR ety Epiipnaf B pOtne Si3Efprtitic
grdtpd Sin¢ihi8e GATHAPERIX® gtoli, (56 Tyana&cgr&@s aaf alkyRhalide groups.

reactions with polynerases. The invention further
Surteblan@@eqnhlltmoanﬁw@md@i Brigiarcandogponsian e eaerps ¢nd §ydroxyl
&4@ %, %ilgge i nvention, and collections of such
npounds, “éi heF as |solated species or pooled to
f or Suitable bdslﬁpbbnﬂfltac)l‘lmm grétifstieé bgtdsrth Belopo Wi fakill in the

the invention include conpounds, of the formyla,z where
artgap geagily grernins grheﬁmaetlve FOHP PRIST that GRdegiseHtsy tBe present
méttid, %ﬁ(f‘ﬁ’le kk g gl%s Pl%vi ré?lll L3O flt teH depdlilghed at
Its 3" termnu I's an ol gonucl eoti de which
is attached to C at |ts 5 ternlnus A is a functiona
group that forns a covalent bond with X, Bis a
functional group that fornms a bond with the 3'-end of
Z and Cis a functional group that fornms a bond with
the 5'-end of Y. D, F and Ejgre chem cal groups that
link functional groups A, Cand Bto S, which is a
core atomor scaffold. Preferably, D, E and F are each
|ndependently a chaln of atons such as an al kyl ene

o o,




By "substantially all"” library nenbers is neant at

| east about 85% of the nenbers of the library,
w@e@sessald y at | east about 90% and nore pref epebiUg2084/042964

| east about 95% of the nenbers of the library.

Prefer the library includes a sufficient npunber

bl y,
of E‘bﬁ?lé% crPodimant. (e e PP leRERtary FERGUYE STOURS Afdugs acgvated
] ti . . : get

el e R R e S B S S S
combinegeon tsreof rmai pringiry of seowndagy thaof grovgs. o tnslembodiment, the

se{ ectjon to.enabl e agfplificatiilpgn of .tthet .
corgPlegALEY ot (esP U oRtt upit SPEFRIF RYHEN IR LU HRiEe
sultdRhRdOEHhobsiRRbnidat@bdfn of the functional noieties

of the bi'nding nol ecules. A schematic representation

of &uekecand embediment, phocmepemnentpnyl rgaativa geeips inahidgapexide

6, in.which 1 and 2 represent |]br nenbers, B.is
s | P16 A DS e oty S U s g Dok
reak® vidth iedmdBahRmihdBuild@n®yiatk ohdeBshitabie ¢drditimk & forem

medium In this exanple, conpound 1 binds to B, while
carbpRrpingan boub aesulisig ipiafuampoplcobpk sel ection process,

7 AL el B A cort PRI R okl BB ThA ML Biridine
groups dnd promarysatistadnldaryf amiinb igrolips.g Unflercsnitplole eonditidms, &) aziridine-

(11) renoyi nbound . conmpound 2, (J11) .disgociatin
CoRtBRHE Y dnerHey rsa%tvlt?*élﬁﬁmm@jc%&al w@rﬁuelﬁegr Stp A 2
carBBilnHfOged BEnd, $83tl1tingdh aN0MAthdiné. 5n @ thifd LBBSdiRRNO the

mol ecul’es that is enriched in conpound 1 relative to
complepuiady ZactBiehgeupsantludoisncsinategraynsagd ptigpsy ordecondary

result in, further enh’t chmth. ‘ﬁf Elon?ou@d 1r ethat ive to
AU ETS R A SRPYARA(TET AT ER Pting Blosk Wl ect 1R g piino-

- coitBiaMy Buildirigi16&k hdet SuiRbRCIoh&itioAL HTRRIarkdh-iRbEEADond,
may be enployed, for exanple fromone round to ten

respliingde 2 ures gietl-eve the desired errichment of binding
nol r L t - hi_ndi .ec )

bt (2 Sy e B0l Bl G iR intflat Mcyanate
graupp hnd hydibi 1 1grduipg Mis6¢yainak-contathig®buiking block héll react with an

conmpounds remaj ni ng after any of the rounds of
hydrexleganipning hutdinghlackivader syiabla rondiionsity formyp garhprrogygen

[ ' consistent wwth the relative
bog(?foqgs‘r%#g%ngty e cc??ﬁ)%rgﬁ%s remai ni ng after the

sel &t ififth.embodanémotba sormplemeytaisredctévet grovpsanélade arhimatgroups

ertai conpounds nm e readi |y synthesjzed that .
an B SRS ous Seeh 2 A YS okt ne Sraty, rAsings g with
sudMUrbtips via RV ORRIMbHATR! fok athB& dart¥nei&bES Boaldl. oW ng

sel ection. For exanple, if conpound 2 is nore readily
sy nihesixtleembaotamento theomplementdrg reaetive gioyps inghnde phegphorous

.ol ecul es, r i,ni ng after Round .2 uld result .in g
iy it G 1 TRE oBRePhs Bloupt on RPsERISYIEE haipie Byitaine
bldcR vER FEHRUReth hn altltflyde 6186 drel dd@itaiiNg Bhidias bleRRAdRditable

with a nuch lower (if any) enrichnment of conmpound 1
conditiensi tg donpa eyhparggor dophe berd, sesybitietaan alkepe t ar get

is i 4 g sQli .

| e Pl b e i RRAy BV B fhactyia
cydlodddétiaanp!ferm a cyéelicestructusa| Ohd examgile bXsuehrbmipleatknvdry béaotive

a chronat ography col unn or, .a nenbrane. T encoded
BrQUPP AEGrAJK YR, AB‘EO%BHCiaé@efadVIHCW\E@@rmdﬁ% 611'&?21?%"??&#}‘1”? to form a
et o R B TRIARE I R Tho JERIVE Bl blocks
is illastopeed indiliguate 8o rivatablg sonditionshfen suph rdactions argtkmdwiyn the art and

changi ng the pH, salt concentration, organic

sol ventconcentrati on, or other methods, such as

conpetition with a known ligand to the target. In

anot her enbodi nent, the tacrget is free in solution and

is incubated with the encoded library. Conmpounds which

bind to the target (also referred to herein as

"ligands") are selectively isolated by a size

o R o, o,




vivo nodel or in a human. For exanple, the Iigand can
be evaluated in an animal or organi smwhich produces

wo beshssampl ecul e. Any resul ting change in the PEBRUS$S1004/042964
status (e.g., disease progression) of the aninmal or

inciBesgrsclredimiG) G1/d0 RO e OBeTBro! sl Tcorporated
byﬁ—é{&%}lé@ﬁbrelhhe effect of a ligand which binds to the

bi onol ecul e on a cell or organi smwhich produces the
bi ofrohrecightd eodhodpnant; e compbmq:atanoreactewdumgarc pealkyl halide

i ol qgi cal function of the Dbi
and'p 8uieile- L FB A b g5, PSR S ER obf CpPEtuasSny Such
grduﬁbiré&btt Wfdlet SuifabR RHEFBAS R PBfm kerdongafeedndiksPhARepNaL
e process depends, at least in part, on the function
amgfe) ph@armromg@a @yl haligenbis hyéronyi qri carboxy] grguphe

met ho ti n

; eaghe% glﬂ{ em ?c}#ngﬁl glnoﬁomé)ﬁ er}%&\?ﬁ?cclﬁﬂ?lré lﬂ%s a%L'hFl gé(nated
hetefbarcﬂﬁdmcgrmzind studledphilangd tl&rlﬁnlalﬁ@,d)lbdcsafré dnlked under

affinity purification of the bjonolecule, faor exa e,
suiggble ‘i%lflkS’r?&ﬁ Bgraapmgtionuckeopbiligsubiiiteting ryuitehls h@ipéenated
e R e 8 1R PR gfhicn
react Witk hnezie(qﬂlnlby, stittead a:lhllnewungerenﬂdmcbmistlmsun hqsioos kaiutumt

be construed gg hlmtln g onte

Reprepefiuhesxamp he TE3FHOB 9b AR %911% Bﬂ? aﬁg&i frichlorfriazine

w1fB' dnfifled 436 MBNPIAFibtYeS 9aR®N D C Bk AfiPles apsumbie daforfniRd
Fi gures and the Sequence Listing, are hereby

heterpatampasicegrenpsiane $Ieafve1rle1rfu@re Ekanpl es Exanpl e 1:

ot € B B BREHRBLRE B A BT cutlondl Bl plSoeea via

on€ PATHELISH thPe Gflcddpﬁng f&eﬁoxﬁfsuém& Butsiot NigditedRoame f WrSeactions.

acconpl i shed using the fol | ow ng reagents: Conpound 1:
discussedrayQve.CTCADR Qm]qrp@r@ of tyonpr nipre coupling reactions, such as two or

e ST TIOR8 fol Slabfle $985 B iment, he

enosine C'=°C
buildiag bRickeart jeintdpyra dombindtion df argideboak fqmmaun gamiino and

Fnoc. OH Fnoc BBl BB2 BB3_ NH Fm)c Froc Fnoc BB4 B
carppplicpaciseonenlemeniary gownsy apgbredpelibve TN aming arﬁée(g;de or

ket@hé Q&H%‘eG}RAG %@%Ba?é D%ﬁ%ﬁ%&&lwfbeﬁp%@&d? that it is

cm@sﬁ@le widh M@ pr2sencé of an slip@udesiaCAM@hlSHEGnded(dplex) 3 )

1.2 TGT-P - 5" (SEQO1 DNO 4 5' -. P -
Qf‘f’é%% AEBEG)FC nl\“ﬁ“am§“§b°§%e“§s 9&3@&%}& Ipggnyon, ae
chén%'éQIA)l Cnégre’\l@o%i t]ian5sm%le Mcﬁ%ﬁ%ef@ ﬂolel?at@'@brc?adkr range

of gagtionzmoditions sEirnably the use of hond-fermpiogarciios nh@Bwoulg not be
o) 1, PO 3- CGACTTGAC (SEQ | D NO 11)
p"%%g &Rg‘l‘@i{a“)‘iﬁ%@g ' (SEQI DNO 12 ) 5' - PO3

- CGTAGTCAG(SEQI D I\IO 13 ) 1.7 ACGCATCAG - Pos - 5
' (SEQI 14 ) POB - CCAGCATAG (SEQ I D NO
13y bugl gel@@kr@mclumne orgmore( fptjonalgrpps ingyldiion te the

re :P%*e %rg@ﬁg@ﬁﬁ%&ﬁg%& ol tnd hodorh AIFRAT Cﬁ g‘gpé%l% g these

addii&)nal Q‘Onchoﬂﬁl g@ﬁlﬁﬁ@éﬁ?ﬁé\prd?&%ed toﬁ)reve@SE@ldsual N@ctichs @f )heEe

fm}s@enal %oupS(C%E @i BoRE mgzéroyps @ekgngr ééﬁ\}gﬁ“ §E€5’W8f

fuldoRa) &Jé%Gﬁ@ﬁé_ g%%ts BR3ctrve Grafhd D thesiEQedond
Ceeireil mmcm:}%—%&s‘ﬁ‘s’

EQ
edlltlbn,l\mw 2®yk: Jomvglem‘dmgm(lSmmm@dmnelmbgreference)
TCCGAACCT- PO3-5 ' (SEQ ID NO 28) '-PO 3 - GTCAAGCGT
(SEQID NG 2 9) 2.3 TCCAGITCG -PO 3 - 5" (SEQ ID NG
30) '-PO 3 -CAAGACCGT (SEQ ID NO 31) 2.4 TCGITCTCG

PG3-5 "' (SEQ ID NO 32) '-P@3-CAGITCGGT (SEQ I D
NO 33) 2.5 TCGTCAACGC -PO 3-5 ' (SEQID NO 34) '-PO 3
- CGAAGGAGT (SEQ ID NG 35) 2.6 TCGCTTCCT -PO 3-5 ' (SEQ
ID NO 36) ' PO 3 CGGTGTTGT(SEQIDNO37) 2.7

—— e NN PN N TN NN NN~ 1 NN N N N —— e p——— p———




CAGAATGCG- PO 3 -5 ' (SEQ ID NO 58) '-PO 3 - TGGTCACGA
(SEQ I D NGO 59) 3.6 CAACCAGIG -PO 3-5'" (SEQ ID NGO 60)

WO 20880038479 CAGAGCGA (SEQ I D NO: 61) 3.7 CAAGTICTQEF/BS2004/042964
3-5" (SEQID NO 62) '-PO 3 -TTGCTCGGA (SEQ I D NO 63)

el AN T R

ethetsRnli@mifd) acety?@stars; htASEA efHBEQricBlodatidy] Jettidrsldhd esters and
CACGGACTT -PO 3-5" (SEQ ID NO 68) '- PO 3 - GTAGCCAGA
carbprggles| D NO 69) 3. 11 CACATCGGT- PCB-5 ' (SEQ I D NO_ 70)

5 TP R P e N ot A g hicn

can léle the CGTSGAdITfErenPOF 8r &X am(pSE@adhibuN@ing/bldpck added i 1n cycle s can

comP%%Sg{@%%u%Egﬁ@%are @%&é %Téé@%%%@» o;qgleg}e%tary to

T
the 1%%% ﬁle%&l?lgln bRbRs a@déﬂqt s%?% s-1- a%@ s31— %ﬂ;‘ I\%%S%)

embbdinfenQeach I@A@@Wiﬁdk Q@E@lseDm\mﬁmvmum‘@T@@amha@seaves

Comﬁﬁe@eﬁéﬁé’r%‘{f{%éa‘ﬁbl% a 1brar§) %ﬁl%ﬁ{% ygtET 6(11%5821'%6% c’}alnge

pro@%@?@ﬁoﬁﬁ%@vbéﬂﬁ‘@d blécké ¢ H@le@y 5m1no(g35@>s
| D NO -PO 3 -CCCTTTGIT ( SE

and bmm FQnIprising tWosEtvVates R@bom)gm@@ ﬂ@@@)&@BTT

comboatgs LS b R TS i achic s s bosfiR)

dire@idmality( SERrdTvRIY, a P)yamidQitdary dak Gé\ﬁﬁ‘&ﬁ&c( ©ifg bidlding blocks
NO,93) 4,11 CTGACTCCT -PO 3-5 ' (SEQID NO 94).'- P O

that gachcopmpaies F anIEIPEP ARY YEictiyated © eyp._Inghig) 3 _ 5

emb6§1$%g%,@+égﬁ$ bloclPOct(d%%% ﬁ%@ﬁie Q:?ggvsllﬁ) hléQ Qﬁ)ee 5ealtlve

: grodpSEl@ch [9 cNﬁp%I)erﬁarg tME/m}@Te re@@n&— goup: (DISE@ - Dbhmhng block

whil 100 téfdyg r§ac SE Dn%%llji%il)lgj%' %( iscgg&?eﬂoéor

exarﬁgg(?f'tﬂg Mﬁ&@bf ﬁxe‘hbfw;@}f cEE B from the CSER HirdNeh, the
I'D NO 105) 5.5 AACGICITC

bulldlpg)bB)ch ad((egﬁ(yhcgmpose m@@twatep(ga@oxmm p@&gtqd[ammo
NO. 107) 5.6 AACGGTACA -PO 3-5' (SEQID NO. 108) '-PO 3
EOUP- GTCTGCTCC (SEQ I D NO: 109) 5.7 AACAGACGA-PO 3 -5
( SEQe khci¥ohal hldities-d3Rb3 o@@&ﬁé@%ﬁg&xﬁ&@: hbidies, kidh ah. 8
AAGCTGICT -PO 3-5 ' (SEQ I'D NO. 112) '-PO 3 - CGCTACTCC
peptidsspeptidoyaimetivs, @pgdm@&m@ds or peptids, osthey(ceEézﬁ smafnon-

ot 5SSOI i iy o

scaftald ﬁﬁ'&ﬁﬁﬁﬁn(r&@dn@edi\lﬁbdﬁ Me reripherAaBBiGAaHo O L3neab polymeric or

S NO. NO 119
oligéme® ireneiCebption te v%@@gﬁa 5§9Y1|RgD RS sggive

df o
gro% W Cﬁ br'éthHEMpr?);ifVl}JnZe_lljlgUfl é)?lgémeﬁl\g lcﬁ}ﬂ'lg% 'gs(/m %glg gﬂofnothe uddof

buil&ing bmvka'ha\sng ﬁifbemxanom@@acnm gicuips,aiptipealtyoin; cof:(b@namm with

ATP;. 500 cle Tq each of
build g e R By YRR e o s aled it SOy ERiREcated by
the SERP thula X [XMaKewhef eith Xis AmBn&ReidisiPbed pslomes
one of Tags 1.1-1.12; 15 nlL 10X |igase buffer and 10
comnnsms naronosErisaméts, Wike nisdreinteger greaeathad 1t b 9§ case afor

m.nut e .a 0 16
ohgome con u%olylﬂgné dﬁ%(ﬁﬂ@%,gg%{earﬁll lgu%%ﬁﬁ&\lo%]gg%%g lﬁ%ggqgn;?ﬁ?se
two @ﬁnoﬁoﬁal %Q&Jp@ocf‘dimxhﬁlﬁle maheitisedf aMelakmidd WbrdryBihe! Ggminal
MD202)) in 50 ml 11X |igase buffer and the
buﬂsil@g@ﬂqckﬁ@n SYNDELSHSABP @rqqpebwatg@area%n%@ f g carbgxyliggoup is
hours. Followi ng ligation, sanples were transferred to
1.5m Eppendorf tubes and treated with 20 nL 5M
aqueous NaC and 500 nL cold (-20 0C) ethanol, and
held at -20 ] OC for 1 hourd3-Fol | owi ng centri fugati on,
t he supernatant was renoved and the pellet was washed
with 70% aqueous et hanol at -20 OC. Each of the
pell ets was then dissolved in 150 nL of 150mM sodi um




pell et conprising the library. The pellet was washed

once with cold 70% aq. ethanol. After renoval of
wGeolosess474 he pellet was dried in air (~5m n.) POT/USIOYVE2964

traces of ethanol and then used in cycle 2. The tags

Op%g%hg %r@ondl r&ggbw Ik?dcb?na% Ixi?elrn%%c%&,soﬁqig?%aeiarboxyl group,

buBttell doNébnitaid 88 aBliRCHrofs €cur sor BBl 1.11 BB2 1.6 BB3
1.2 BB4 1.8 BB5 1.1 BB 1.10 BB7 1.12 BB8 1.5 BB9 1.4

BBl BrancBedpligomeric @pplyner @yogsdscas asgrbegyathegzed provided
h t mbi ned sol yt 3G t
el BERRA Y€ Fhad RS BTBRAES 078k Hne 0ol SEHeL LB RS 1

withbthér badaingdistkpl adadarydfiiRntethis. caf[ Qompeike Iﬁﬁéaﬁmwtb‘éules
added a solutlon conprising a different tag, and

branclagsk melgculgyiern # eambingipndhercaky| ati on were performed as
des I
L e s ePudrusGBRl, ol fle, PUEIRH hifting ek

having twedr maii‘eerewrvre@@qnmanmmbham“ﬂ avith ether tafldinighildadts hgving

oSS BLesursers oo Gcl s 2515 presgiied in Table
eltﬁér‘fﬁéte&ecﬂ)ﬁf ﬁfﬁrre&h@%l@Qh@Wheﬂﬁ%h&Q/etéﬁguﬁ%&QQt iHeRcsdaBer

above for ligation of tags
buﬁdm@bj}wkﬁ@/@ﬁ(ﬁiﬁ@dﬁ@t{m@@mme the molecules synthesized can be

RN G5y YT (T BUBloR R 3 AR PPHE bfock; cach ¥

is ﬁlﬁlﬂﬂﬂi@ﬂbcﬁﬁhkea té XBanl s anIntég B a2 1e3stInd, shdprefethbBPah
. BB4210310410510885 13

. . T
mtﬂgeI ﬁ9n12 BB@O@ 6.2 Irgoneppraferred smbodipgnt, sheingtia byilding block of

egf#] i SaffaRt v Bt g ety b e Jortn P G ), Gty han be
- thebsafhl drelifidrerst; bukhie nfgninb@bes of  ogschl librate,sdach Wewlilidizadifferent.

has the capability of producing a |library conprising
125 I gppembadigenty laarmeépéme 1wy eniiopserwriseplyamide

coﬁ%ﬂgﬁrﬂﬁs The O?I)lg/gulﬁ?del do (ﬂfd uct e P‘fp &ﬁof*ﬂuﬂdﬂl%lb_{%cé(s derived

ectrop of tHe pro cycle

froneaiil drﬁm@facﬂ@,ﬂhclﬁﬁlnglﬂﬁ: ey iy b B oedudrifigdhe- afmm@hmds such as
| i brary follow n Pgatlon of the closing prinmer
alapineddis dvedlyrine S 2sparpgiae (A AWk asnagtyeacech(Aqae% glutamic

| [ e
ol LR ‘?ﬁ@ﬂ%&ﬁﬂ%&‘%@ﬁ (L@ IDELSRRIES TS, pRanhIGHE: ohe,
F) tty@smb i€y M)dllhtﬂto&nmf(Thadh seyiot Say S) atgnmhamgaRl),yvahne (Val,

v)paTadine Gdns Ohritpienti L SRierir i & pibdiiamins QR Ko,

prélind§pro? b) hBrrimoNenITHE Wy MHRESthE 18ke-Tetlet Qx'ic%ﬁé letter codes for

conprising on the order of 108 distinct members was
eacicanoinp laridirecigiven.nlp theie natytallywicayringdgmmteach gothp éaragbing

O TGA -3 N P.' "O ACTLGAG PO4-5' -0,Si |
A R s LR Ry T S A TS
otlierWwitt hélied e Inf3he pBdsemMafiéthed, howel &ty tHedd-R6n Btirhtein@ris SEﬂﬁese

precursors:N NH3 Q-NOY OHOH ONH O Frroc - NH OO

ammorpais¢aplphedsed) ThesoR-ammorasids@remdicatss hgpan Brlpwancase

EL T 850 P o O O 18, o DB TR, 5 @y o forn

ThEbuRginBlblocks Edn 410 be Mrived ffohDsthed b ahlins adutts, hhdl‘udalg\l biit not
H5 HOH O BBIl BB12 BB13 BB14 Frroc . N OH Frroc

linpited de, Inarylatanings, sychjapngmitisylg@mnige, Bmenylwbglmeﬂ@éenylﬂwmes
1nc']_'1§(fn?§ 4-fluo d-g_-lchloro, 4-bromo and 4-methylphenylalanine; 3-heteroarylalanines,

such as 3-pyridylalanine, 3-thienylalanine, 3-quinolylalanine, and 3-imidazolylalanine;

-14 -



BBI 9 BB20CI Fnpbc- N OH O Fnoc- H H A BB23 BB24 BB22 OL

Q NH2 Fnoc- NH H O Fnoc OH BB25 BB26 BB28 BB27 NH
wo-pwms/sdo N Fnoc- OH Fnoc . O BB30 BB31 BB29 HENDR200H042964

Fmoc- N OH HO Fnoc H O HN Fnoc BB32 BB33 BB34 BB350 N
BT AL ¥

3¢ 1subB4 d find;inbh -
10842 B8 B AN

tm
methyl yeos@ep4B e hplreriBRED mMXtItr¢orne ad Rpeyglehedrlrping. Backy of

thhpEdingsgryfip i B o s R e PR, (PR CM o

C=OThe 6hildiné\b Ik SEGa18P8DariB6 heids whith oo Gilindddids, such
Rrac FI I | NCFnrronrc. W I " HI1J FITDC ' Frroc O
as RREG22BRE AcEBEY, YBBAG-aminaNdidy, aud Brsubstiude@iBRegds, uch as N-

i Rl TR b 1 LB o,
undubb@ted alkyl, 401, hetetoaBB 74ty IBE1L 0Bl ero By T3k ¥l gfédp. IBBﬁé
emg);{-&n%eol\}' sllzllrogtggen¥1s(a l;?dec(?hzllzlln-It-'rtc))cr:n SnEt%ZaSIlyI-S(I)S(;ﬁPnanrg%oy- N
naturally occurring a-amino acid.

The building block can also be a peptidomimetic structure, such as a dipeptide,
tripeptide, tetrapeptide or pentapeptide mimetic. Such peptidomimetic building blocks
are preferably derived from amino acyl compounds, such that the chemistry of addition
of these building blocks to the growing poly(aminoacyl) group is the same as, or similar
to, the chemistry used for the other building blocks. The building blocks can also be
molecules which are capable of forming bonds which areisosteric with a peptide bond,
to form peptidomimetic functional moieties comprising a peptide backbone
modification, such as Y[CH,S], ¥ [CH,NH], Y[CSNH,], y[NHCO], y[COCH,}, and
V[(E) or (Z) CH=CH]. In the nomenclature used above, ¥ indicates the absence of an
amide bond. The structure that replaces the amide group is specified within the brackets.

In one embodiment, the invention provides a method of synthesizing a
compound comprising or consisting of a functional moiety which is operatively linked to
an encoding oligonucleotide. The method includes the steps of: (1) providing an
initiator compound consisting of an initial functional moiety comprising n building
blocks, where n is an integer of 1 or greater, wherein the initial functional moiety
comprises at least one reactive group, and wherein the initial functional moiety is
operatively linked to an initial oligonucleotide which encodes the n building blocks; (2)
reacting the initiator compound with a building block comprising at least one
complementary reactive group, wherein the at least one complementary reactive group is
complementary to the reactive group of step (1), under suitable conditions for reaction of
the reactive group and the complementary reactive group to form a covalent bond; (3)
reacting the initial oligonucleotide with an incoming oligonucleotide in the presence of

an enzyme which catalyzes ligation of the initial oligonucleotide and the incoming
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I Ii Froc O { BB81 BB82 BB83 OH Fnoc FITDC N - O H N

Fnroc BB85 BB86 BB84o- N FGT1/4C FGI1/4C OH Frroc Frroc
wo sasgd79O H C. BB88 BB89 BB90 Frroc - NH Frr DECTIBS 004032964

N>CHNHN' CHC5 OBB93 BB91 BB92 Frroc HN. Fnpc

FrTDC- .. S,BB94 895 Ta onucl e
ol EGUE A AR B i b of o e PR e tisafieotie
andBe iR RAGCISOHEE Hefeby prédfdBing® mbfeBule which comprises or
AAATCGATGIGGTCACTCAG GAGTGACCACATCGATTTGG 1.1 (SEQ |
corpq@tsqulzy fu(lgEQal DONLY cARPIiSiBE nPloBuilding plogks which is operatlvely

HWE%I?%@%@%% AFTEPGATEREEF ot G5 E nbRkes o

reabAATEGHT, Té&ﬁé@%@ﬁ@%@mﬁae&y ForfrBELydls 1 to
, I\I0125) (SEQIDI\IO 126) 5 -P(3- 5'
1, whereroG AT integer QAR @@.&Gawmcb@mmfmfm@mm cydee I, pyhere s

s NP PR R o P (Do pugles i och

cydli€)oh2 BpildiSEQldck iNaided @) tHe' &Mt fBhetie@Bl m01ety and one

oh?@%}@% E(GT %W%E%T&%%% block, 1s add(eﬁi%cs2 thleD

grcm},e% W <CTCGGCTCACATCGATTTGG 1.7 (SEQ I D
33) ( D NO 134 ) 5 -PO3- 5'-PCB-
nm@@mﬁm&tmm@@@mﬂmmmmms 8ss08a@dvpith 2

iRl ek s B BRTGSRI R the ligasneepie

addNQid 3 Blvehn elidéties thebuldingblodRtde® i R&Bame cycle.
AAAT TGITGTGCGAGTAG ACT CACATCGATTTGG 1. 10 (SEQ I D

NO: TBoyoypding of bpildiag biogks yndshigatiog of gligquugleotides will generally

oo BRI TR e AL IIGHR, ot bbb 0

CcombRATATIoAT OT (a0 RADARe GITTE mhilEaolar, 1fdr &XRG1E from.
DNO 143 ) (SEQI D NO_ 144 ) 5 -PM- 5
abouh A A m@@wmww@m@upggﬂ D
bu&%&%@& SEQ| D NO 146 ) 5 -PO3- 5' - PCB-
GAGCCGAAAG TTCGECTCACATCGATTTGG 1.14 (SEQ ID
NO: IdtdortairSegbodilmeNs) the 4&thdal fulthE-comprisel following step (2) the

AAATCGATGTGTCGGTAGAG CTACCGACACATCGATTTGG 1. 15 (SEQ |
steN@f SRy FIRG-ARY uipseagisd 13}5@} functipgd m%etyp@avengmg any unreacted

R T 0GRt B

CcyAARPOGATENBAGTICT RN AblechaldRAGA BRC@AT oG SuchZedcHby ¢ddld

le E&%@E ' %ﬁem& #@@%&&gﬁlj&@%ﬁ%ﬁw buijding blasks.p

pOMIél%aGLAa({é%% 4 ra@g%%‘ ﬁﬁa@@na5nro? %ﬁc%&%@%lc{l cloé're?po&dg tlo l%

panu@xlzsvlygqrxge@omd@enmnczs Sugh Sfav@(ggng &in tragcomplished by reactlng

anyﬁ%@ﬁ'ﬁg % nc[t}%% ng@S Wi C%%E(?G%TTTGEreacgs w&hSE? reactive

T WEMW%WET JTEINALE hédi
groﬁg/bm -(QEE DI\IO 162.) 5' - PCB- 5 - PO ity dith elchive

esztmwﬁ@@ml rezpt Witeouilding

bl%%'@ai?&@eﬁ%@&éﬁ%ﬁ%%&x@&%&ﬁ%#&f Phpynd s e

reabﬁ/elgiﬁ)lp o5& (2)0s M amitfotrowdp, aRGRable scaveliger loﬁﬂound is an N-
CGATGT, gGT CAGGTAG ACCTGACCACATCGATTTGH cli:' D NO
y@rgafygllc%l egtefepchygsacefic gspbN }gdrcpmuccmlml e ester.

In another embodiment, the invention provides a method of producing a library

of compounds, wherein each compound comprises a functional moiety comprising two
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AAATCGATGTGGCCTGTTAG AACAGGCCACATCGATTTGG 1. 25 ( SEQ |
D NO 169) (SEQ| D NO 170 ) 5'-PO3- 5'-PCB-

WS/ RBATIGT GGAACACCAG GGTGTTCCACATCGATTTGG 1. 26CT/GED04/042964
D I\IO 171) (SEQ | D NO 172) 5'-PCB-

e

p eﬁ%&ns) Al D@&%@lu}%%)@%%ﬂ@%ﬁﬁ%ﬂe BRVRESuffeient

infAuvFOGAT GREAGTIEOBEAGN CORCACTVIADATCERTEETEGNY, OgionsHy) theorder
177 5 -P
of ﬁﬁ@?ﬁ&%&%&g@% B AREAERRaAS frof ofthe iagsstin
corh@me]s?i%etﬁ Red&in ]aslﬁarir S cBBouils; WaBrein the co Epounds
GIGr CGAG CACAT TTTGG 1.31 S QID

comlselsgﬂglci(lcggmomy N@lpllggg tvgo ongre tarildmedhlocks Wthh is

opﬁ%e\ Tﬁ l%l(_]gb\ g 0 1§0%1£%§§AQ&WE-T%§&H§ 8f t&ﬁ?’%\%cltl@nal

AANT CEAR(GTHOT CoOANGEAGhERTE W@%wﬂmldn SnfriEQ mD
, NO 185) (SEQ| D NO 186) 5 -PO3- 5'
inifigtameamapeonds HSEHEAES

@t é@@?&@rm@rﬁ thsyingtigten | D

ol SR R ABEL S SO s i

int€PeNOf 1 b8 g)ealeBEGhith 3 dyeratilOlY)linked R(B} Initial ohgonucleotlde which

4D PCB- ABATCOA GTA TTTGG, 1. 36

idefiies Py I9ns @@Fﬂl(ﬁ@ﬂm WonSERlep £1). ipiag 14t T

frabi¥hE A GGT GAY g%%ﬁgg@%ﬂ T &deh Yradilod wiRohPof r
NO 193) (SEQ I D 154 5%

buMWKGngc@@mmpm¢mmds gorissripglaba

Ry R SR IR PR Ty el o
.'oliggﬂAL&%B)idéCE?C&%gr h Bk rFrackéds ofBtepHSBwith one of a set of r--

AAG TAOAGGCOAOATCGATTTGG 1.40 (SEQ I D
(dlspmtjggg)m@gg@pm@qu@ie Agher epndpggms sgttabpefpr enzymatic ligation of

WT%%T%%@WW ORI} 05 ttions

coI\IO Zg%ﬁl SEQ | D,NG 204). 5' -PG3-. 5 N oCa Aoy ST eisui 1 K flocks
OPLAIR A@R&%@@A@W@ﬂ%@%@ﬁé%

2 )
T
frab\l@)rﬁo ProdusS&dinl EeiN@), 208 kb b prod@Bing a so]utlon comprising molecules

copsigSEIo! B e l%égy%%mnﬂsm@n 51 Ry e leges, whichgoperatively

linREHD ] dadd WNEH AMeOd & ;{m&m@g bISES. ISteps
D NO 211 SEQID NGO 2 12) 5 -PB- 5 -P
(DAnATIGEN r@@va@@@Amvtd@wm@@o 1. \mh?er@ SE@En|integer

o AR PR AT CPAoRB ARk PRk e U sl foggigrngiine

m MNiaddBdontpolaklid 6F MNP @) &)thd sollidh of step (5) of cycle s. Likewise, the
5' - PCS- AAATCGATGTGCTGGAAAG TTCCAGCACATCGATTTGSG 1. 49

initigerrempoynds of step Spof Eyde fick argthe proguctpeBstep;(4) pogycle s.

AN EAL TGOS GG RRALERT FEah i Cak 50 Rune

libAAATREAESET Gh TGETRRAGECACRACEACAT CRRT WItG dnifle KSHEMDg Block.

A TR OB R B BrisoReiesat oddioT eribe byddingidiynd

AAA
thé\Qc&%C%TJgngdledad@@ nc?t%flltl);al5an s‘t?p C&)raxﬁgé) gf télg S thems of a

maliud ahd $18pKY3) afmd (din ﬂ@ﬁ)bra‘y spmbesis tarFgBreversed, i.e., the

AAATCGATGTGAGAGCGAAG TCGCTCTCACATCGATTTGG 1.54 (SEQ I D
NO 227) (SEQI DNO 2 2 8 ) 5 -P33- 5 -PO3-
AAATCGATGTGCCGAAGGAG CCTTCGGCACATCGATTTGG 1.55 (SEQ ID
NO 229) (SEQ | D NO 230) 519RPCB- 5' - POB-
AAATCGATGTGCCGAAGCAG GCTTCGGCACATCGATTTGG 1.56 (SEQ ID
NO 231) (SEQ | D NO 232 ) 5'-PO3- 5'-PCB-
AAATCGATGTGTGTTCCGAG CGGAACACACATCGATTTGG 1. 57 (SEQ ID

R IZAN /SN I N~ 1 A I~ NN A [



5'-PG3- 5'-PCB3- 1.59 AAATCGATGIGCTATCGGAG

CCGATAGCACATCGATTTGE SEQ I D NO: 237) (SEQI DNO: 2
W@2®5)58879 PO3- 5' - PO3- AAATCGATGIGCGAAAGGAG  PCT/US2004/042964

CCTTTCGCACATCGATTTGG 1.60 (SEQI DNO: 239 ) (SEQI D

NO : 240 -PG3- 5'-PO3- AAATCGA G
ingeEpH ; Tyances ligaied t@sﬂz@lqﬂ@l@ §e°1 forgghgaew

buildEb1dciois 288 i ceRDBr oW [ to conduct th
wildfgblddors dieh, B ectalh étzmasm I'D 24%) (SEQ "D RO ¢
two sPepd SmBtanB@Bly.5' - PO3- AAATCGATGTGGATGGTGAG

CACAﬂOg) Cgﬁnﬁ %’JJ 1 63 Si’ég%[ﬂ@’l? NO 245) gOSVEV%gIste% &gthe

T .
st%@}g ) Héﬁ@gd ngmﬁ%%&#%nh@ﬁ ‘@C)avér%lﬁ% dnyRiri¥edcted

m@@irﬁun@mmmwarmuwlescxcmwwm21419)&1 fusetnal morty of a

the 8 ol e e i i O AN TR M e e e

could2@d jo the gEiBaticn ofPidictioAdiAn&icAdsFhistiag GaEAiore building blocks,
TGCCAGACACATCGATTTGG 1. 67 (SEQ I D NO 253) (SEQ 1 D NO
poterpigly yeagingrie.range. gbdanctiapal regiatyciucireseiigiceorrespond to a

GGG U S SR B Bl i

anGTORAADRAGATROGATINAEN DI 89 wWiBEQdnpded 28iidh eSEQwithBhé@active

2589@@%@&?@%@?@6@%%%% a%fﬁéﬁﬂm h thegegetive

erbub{p €0 nd ineludiCHo 55(17“11&% é%ﬁf}gér%ﬁ Beel 1) ( SEO &%gth 2y iding
blogks alded infaBr cwlespd@dr em@mwmm@ompound where the

AR e bR e il

‘ h;@%(l;@&‘&%ﬁea&@&ﬂﬁa@ daokBic @SNy 2bhideSEQ-.| D
NO 266) 5" -POB. 5' - POB. TGATGCCCA CA Muc 1
@n@@m@&h@

widmgIdogksmused gE(gqhbgirpq@thmg are selected

oS g R P A vl ane

buiE(Q BlodksN®r¢aclwith apPropftéie compleni{dbitaty irnlcGdndLGoupATinder the
AAATCGATGTGGACGGATAG CGA TTT GG 1. 76 (SE | D NO 271

cdpdiion ugsier syigiesieyod epehsanys ERdiacind Shwn fo be
o PR R STGRER Rl T o kil %%a&%ag%amo the
I'D NG 5 -PG3- 5 CGI &CT TCA 1)

IIMMT@EQWW Qck c'ﬁﬁTop’BOGaIly 8 phSEQL. Whe@tRT&jcle is an

il SEQD NG 276) &1 CERY {erthe dnal ool Thes Py Rares 77)

infeaaeihids N6 eAthe TioPto inttiopbf (e meXCéycteA TS the ¢ cle is the
AAATCGATGT GAA TTT GG 1.80 (SEQ ID NO 2

fn@d;mlc Dheyprodacts @)’ thg' aypl@@ream@fma@mmctmmd can be purlﬁed prlor to

TSR DT 5 1 5 el G o o

exGhek rmmﬁaﬁﬁ%ﬁﬁomofﬂg@ﬁebuaahgﬁﬁ@ |AY hhods
283 (SEQ | D NO 284) 5' ZPQB- CAG, ACT CCA CAT
DA the&zrqdpvtscfr@ Pthws spegpe prespniNgsolution can

| b%%%%&iﬁ%?@&ﬁ%%%ﬁa@aaﬁ%@ i e e T

chzémitog@phyy (IPDNO) 28Bpredipitddsr-with a BiGabldEo- ﬁ[@xﬁ@ﬁcﬁlﬂ@'ethanol.

Sl(l@ébc%ﬂ%%g eyt c:atlpagzv?lA glgﬁp%égl%grgegt cts a.12d the

s {gﬁ& CGATTTGGlS6(SEQIDI\I0291)
(SEQTD NO -PO8- 5'-PO3- CTC CGT CCA CAT

AAATCGATGTGGACGGAGAG CGA TTT G G 1.87 (SEQ I D NO 293)
(SEQID NGO 2 94) 5 -PO3- 5'-PQ3-CTG CTA CCA CAT
AAATCGATGTGGTAGCAGAG CGA TTT G G 1.88 (SEQ I D NO 295)
(SEQ I D NG 296) 5'-PQG3- 5'-PO3- AAATCGATGTGCCTGIGTAG
ACACAGCCACATCGATTTGG 1.89 (SERQ ID NO 297) (SEQ ID

NG 298) 5'-PC3- 5'-PO3-GIC CGTI CCA CAT
AAATCGATGTGGACGGACAG CGA TTT G G 1.90 (SEQ I D NO 299)
(SEQ I D NG 300) 5'-PC3- 5'-PC3-TGC CTG ACA CAT

AN AT NN ™I VT VT PN A A 7N NN  ~yeegmepm o~ o~ A I N~ 1 1 N/ AaAN\



5'-PO3- 5'-PCB-CCG AAG GCA CAT AAATCGATGTGCCTTCGGAG

CGA TTT G G 1.93 (SEQ I D NO 305) (SEQ I D NO 306)
wG200808847%" - PO3- GTG CTA CCA CAT 1. 94 PCT/US2004/042964

/—\AATCGATGTGGTAGCACAG CGA TTT G G(SEQ I DNO 3 07)

(SE | D I\IO 30 % sbbggg Ste%@ﬂ a5 %&j“fn 8“%‘ s agpuffered

aqLQe%)ls £o$5.Q>ﬂ bl MR alsd bk Dndluded RBixed aqi¥els/OfAnfdhediibonsistent
AAATCGATGTGGTGCTGIAG CGATTT G G 1.96 (SEQ I D

wnﬂq@eggoiiybl 1SADopEDtiNCG 3he puildihg blogks, thg ngz@nmib@tgte's dbe t ags

use C nmber To ra Uuence
inR i Tt EofindS il B Rt e R M AR Syglootiae
ligh#h. CCT 2.1 (SEQ I D NO 313) (SEQ I D NO 314) 5'-POB- CAG
GAC GGT 5' - POB- CGT_ CCT GCT 2.2 (SEQ ID NO 3 15) (SE
| D Nas 1 umslersgl thatAh ciForetalsunbeo foemuopadyarpdpcey by a

eivg o B D2 SR Pt e T R R £

iniGatoRfdin S $546; vAkd irbthe E’@e Afdlthe@linBer« onlﬁlr(ch_ﬂldlﬁg blocks
NQ.321) (SEQ | D NO 322) PO3- CAC TCT ?
addediin dereyslegr.( Eprpqtys! m}n@mf dsmef FeREHSS 50ds°edp@ehm@e
carf s ilh gs fh@ ﬁ@o%d% )?mi HuPEGh1l Be Nedved22iveh 2fferdddes in
NO. 326 CAC TCT PQ3- GAG AGT 2.8 (SEQ
reabmflmﬁ%?t)alrl(lﬁﬂ@ldg[blo&&saﬁﬂl) ceﬁfaHR(tBer@mdengld"m For example, the

g AT e S QS SR St e
be Q@h&ﬁiﬁodtﬁggﬂegcﬁ@ogﬁx%)syﬁthetﬁ(gyc@-ﬁtt% nBﬁg o5tlre PEShREST that

GAT GCT 2.11 (SEQ ID NG 333) (SEQ ID NG 3
reastlolmxay@A@romerT 5' - PO8- ACC AGT GCT 2. 12 (SEQ | D

oot e o e PG Bl g priof A

folﬁ)wd?gﬁte'ﬁﬁ‘éf cGERe ofl falb dow e diChryAWo céies. ALTr e'&aﬁh@le(, 5&3@1 tHe functional-.
NO 339) (SE I D NO 340) 5'-PQO3- GCC ACT. CGT

- POB- GAG
motBisEolyamile( Seqnmpn egrg;gl)al ¢3appoyY l:[yl]g@ggkziggk can be added after

e s g Mo B RO el e e

cydBsT fBGRaple] t BHQ fubctNDaBdd)ip,(SEQad i My azide group, which

et T T i S S s

lib wst. 19 (SEQ ID NO 349) (SEQ ID
1 350) 5' - PG3- CGGTCCTGT 5' - PA3- AGC ACC GCT 2. 20 (SEQ |
D N®@he te381 “‘opeagEedy llinkediDas ugd heieirh, mea@s thanv o GEendGH

5' - PO3- A . 2.2 SE |DNO I, D NO
sries ot TR OREPELHCISE 8 V3538 € FOTNAREH: D (oo
maH@ulatﬁr'ﬁg? they@fE&pectetd mmd&%ﬁ)Tﬁnca}ﬂ héfahctdifal alety and the

- PC3- AGA” CAG 2.23 (S 357 ) (SEQ1 D
encm@mg gppnyclsotideage @lﬁd@@@am ©a.ap@BPIREQa mgeroup4The

i B Bt R e gy B %@g e s

sit€oMNRachdém fpr thie- fﬁ@lﬂﬂﬂéﬂ@é’@ ®or eﬁam inmﬁthéﬂiﬁcﬂi@i'al moiety is
2 26 (SEQ 1 D _NO : 363 (SEQ | {0
2 pgly qiepornd; thespolyan; omum@m@ra@cmd dhejinkipg gegup at

its - ?ég@ﬁu% ey Vé%@?lglé bérra'l %Qﬁ&%%ﬁg%;? }feééTde chajps, The

linking @Boup iS5 'sufficnT O/seBate Thi pdyarkids-cApotidandhe Bhg@lucleotlde

o oG S b e B S A s

thrbk, M@least?f&@rl ht Feast %%n@%ﬁ;eﬁ%gé%nf %@%ﬁ%@ frkifEEroup is
5 Poe CAACGCAGTS _PO3-TGC GIT GCT 2. 32 (SEQI D NO
- 375) (SEQ | D NO: 376) 5'-POB-CAC ACG AGT
5' - POB- TCG TGT GCT 2.33 (SEQ | D NO: 377) (SEQI D NO
. 378) 5'-PO3-ATG GCC TGT 5' - POB- AGG CCA TCT 2.34 (SEQ

| DNO: 379) (SEQ| D NO :1880) 5'-PO3-CCA GTC TGT
5' - PO3- AGA CTG GCT 2.35 (SEQI| DNO: 381 ) (SEQI D
NO : 382 ) 5'-PCB-GCC AGG AGT 5' - PO3- TCC TGG CCT 2. 36
(SEQI DNO: 383 ) (SEQI| D NO: 384 ) 5 -PC3-CGG ACC

NN TN\ TN\ FNNT™ N N~ P~ T~ "~ SN\ N~ 1



2.44 (SEQ | D NO: 399) (SEQ| D NO: 400 ) 5'-PC8-CCA
TCG TGT 5' - PO3- ACG ATG GCT 2.45 (SEQ I D NO : 401)
w@ 38§0584D® NO : 402 )5' - PO3- GTG CTG CGT 5' - PO3- B&AUSA0M/042964
CCT 2.46 (SEQ ID NO. 403 ) (SEQ | D NO. 404 )
TAC,.GGI. 5' - POB- CGT AGT .2.47 (SE
suf%@en% §fx1%§égai1015 tREPOIX@‘B degomppepn (t
ma%v@@gh%l@x@f%Eth bf BeN® oﬂlQ:?ethldQSEQ I D NG 408 )
5"C POB- GCT 8- ATGCAGCCT 2.49 (SEQ | D NO
40970 grgEmboddMpT th¢1@1}m@' grpgsis@tahedtethe N-terminus of the

polfid? ] R R s A el amte,

theNfalkl3erbuk S d ddaviIPfrofil 4linking Bl GécledF Cdmprising an activated
5 - PCR: ATCACOGCT 2.52 (SEQ | D NO. 415) (SEQ | D NO

carhmjl groupprReEcndAcT @r astivadeseretrpetierengs Reagtiyn offthe

inglik bt NE -l S AT A ap apifgpond

coxﬁfé@t)ngSthe AoRinAGEAPTGEHe polyhiRie CABPOIHIr I¥-t&in SEQIlding block,

W ot BEaAEETS Rronubtr NG SIS0y SERyR ol

oy R AGPACHERI % SUGIASIGRAS 3 oty v

an em@;rﬂmga COedinking gropfean torpmi®, fot 2XdmpIBEQpolymeNi@lene chain,

i e IR T IR (RS, i
where-if? %t@@@ﬁ@@ﬁ é%tgg& ffo?E@tJ) abdi@y. PRrabSERI fr&nmo about

432 - POB- AGT OB8- AGGCACTCT 2.61 (SEQ |
12 M@reméel)abtmlabmltmo alpgut) 105’ Inpgag embodimratthe linking group

B N

. NQ WitA)th¢ Bin(dihg Blobks aréd 3fhindaci Pd8d e GAGERMting - functlonal
5' -POB- CGTCGCACT 2.64 (SEQ I D NO. 439) (SEQ.I
mojefy s ZpalpmideaEheanino doidsies becewriesng a@xsswhts qhemlstry for

theGtpfloflatiid bead) preltiablac e SORbIAE S hing acid buijding

bloél@sﬂa)s Hhd REEHETETE@MIGTOrS' wli?éBar&'EﬁﬁA@ﬂilﬁ'thhﬁaﬁzﬁﬁE@ ligafion of .

onééﬁ%ocﬁmeﬁ%e%%@é%&@oé%oﬁ@s g—%%%%o%i 62 ¢-8FRidal B N-
ter@tinaPdgeBONCTGHET erRbdd meskEhe first, NCC-tagiinal; BEing Dlonbls

cofR 314 PORHF N ORI 5t CEFPRping Boub. The

firs® buftdihg GlodfcAFdadted with thSEdohd BuilNGhg Blodk, Wi fef&alb\l@has an
456) 5%~ POS- TAGOOGTGT 5 - PCB- Al ACT 2.73 (SEQ |

actmtedzm)ox sgropp aml Aprotepig! 3MmIno_grqup. mwg/pmtectmg group

ey Wb B el el PRl g S For

exzhﬂale Aeﬁiit}ablé St atedrabdx yi §i2cies MchkieGe QAGICHNASHU.S. Patent No.
TTCACCGCT 2.76 (SEQ | . D NO. 463 ) (SEQ |

5 3é0§38)1n50rpw@@dé&me@nch@e senersheEymmetyiral @éczgdtldqﬁ and

N- Mo%ﬁc%@eéterg ?éég %raup% ﬁggﬁo Sg‘gn sity aﬁlbs known

in th6@rt) bteabiih wm@m@‘re asuvlaﬁng asﬁasx@raacmuﬁame a¢BBGNE D

corbeustds e AReIons g baRiani DG, S RoprapaEodimigs (DIC)

SEQ I D
g P o OB o) (520

dmseth:fdmlmmh)mo@nszie@se(gc lopdpi(EDE Y, 3)-proga-phasphenic
476) 5' - POB- TCAGGAGGT 5' - POB- CTCCTGACT 2.83 (SEQ | D
NO 477) (SEQ| D NO 478) 5'-PO3- AGCAGGTGT
5' - POB- ACCTGCTCT 2.84 (SEQ | D NO 479 (SEQ| D NO
480 ) 5'-PQOB- TTCOGCAGT 5' - P@B~- TGOGGAACT 2.85 (SEQ | D
NO 481) (SEQ | D NO 482 ) 5'-PC3- GTCAGCCGT
5' - POB- GGCTGACCT 2.86 (SEQ | D NO 483 ) (SEQ I D NO
484 ) 5'-PCB- GGTCTGOGT 5' - POB- GCAGACCCT 2.87 (SEQ | D

N~ 1 AN S\ — PN T N NNNSN N NI

D.
S EA




5' - PAB- TTGECGTGIS' - 5' - PO3- ACGCCAACTS' - PO3- PCB-3' 3
2.95 (SEQ | D NO 501) (SEQ I D NO 502)

WG 2008088427 GGCAGGT 5' - PO3- CTGCCATCT 2. 96 ( SEQ PCDUNON4/042964
503 ) (SEQ I D NO 504 )Table 5 A i gonucl eoti de tags

e P Y S Gatie PR Braseoi e R i Snaia elinidiiae o,

bro%ncﬂ-ggs?%%_lﬁcl:lg?l sp@@ﬁl)ﬁl(né %ﬁ%% ﬁ@@PyBroE) dlphen%r\lghosphoryl

azigo PR SEQ aptres naegerB (BPPS PyPap, @Eble@@@m@olrzs} -NPEY.ABG CAG

gy &k@%&&ﬁ*@‘%@%ﬁ%&%&&e@% HZRERCY). g diphenyl-

2 35d4111)'dr()35@(d 4Ryb3xyThidpherfe dif¥Be (AEANCHSEAagent; HOTDO) 1,1
- PG3- GCGTGT GACSS?SQlDNO 513 ). (SEQ D NO
ca@wl)dlgmdw@ée ER (%0 dmhqx@dﬁé@ﬂ@f; %yl@éEQ | D

m IR Rl N R ° RIS o b eggloved

alond 8r jn (Eﬂmﬂ?ﬁﬁtoﬁ'ﬁ@tmdﬁ SHMN-I(N'HGAGA@ -ZB-athirfdpiyfdineD

MR e beneoniigole SR, B-Regrony sead isgiag (HPOBON-

T 11 Z 3
i el ST RS AR e b

tet@meﬂmu@iumaiﬂm HAQB@ ) or3-yAroxypBEiling SEQCértabn NO

mﬁé&’}%‘%‘f} 3 fﬁcf\ﬁgryg %ueé glseF}t% %%@é%t& %’1_:0% sltra%gies

to énabme Cﬁ'&)ﬁrs-&u@t‘h@alﬁx diSersSEYof blaldikk bdRy. FobELhIbulddiNg block,
i 5' - POB- CTC CTC TGA 5' - PO3- AGA GGA GAC 3.14 (SEQ |
on@s

d 51311!9 art sm}i@te@llmhe%mf)pngte FoHRAtPOALIETEY CGA

No. 83l Rste B et R Moo o B o)

scorhﬁﬁibld: widh¥e2 cdndfjons SEMel praved) fols8@)nphe; pRﬁPctﬁE@rﬁﬂi@v%éh are:.
CGAGGAGACS;L?(SEQIDNOE?g D NO
'Sms@éﬁ) fos solptipn phese Amhestyeonditdas. Aosefe m@%qu‘@eathe

- DBt RO e, A 1 Rl growes

on Bk2side GairPeRth&aBineAc Tha dbig-Hhaitk AT al@CAcGAG b8 st BafQtected.
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ol@hﬁcl&itﬁfee T‘P@%oﬁ&q%@faﬂ@oﬁthmoh%tm@clé]otmvﬁﬁbé‘l’én‘?&egf and

ound in water a 1mM sol ution of one

addftlo@ai qumb edtﬂ@dde tltua@; send.of thedop s8&d wngthowame meltaldl e

e nol d 3.to.ta 1:2). The
o1 14 e Ehs bkirhe R GRRR T Bimi i e iR tupdessive
adddinest oligorhRMetia¥Lihatlidedti M eh@Ssucd@si®a bhilamk bloeRs rgsed
10 mL of 10X ligase buffer, 30 units T4 | igase (1
emphodgneny of therinetheds efghenverfiqnrthermupeessive pheaurientds tags may be

f t resul ting

cofffed D e halon (S pisgle oot BERE RBWHEHIE " 1y 1 o7

t he angmbwaralyzeddngatmn of2ligbhudddotdedt athecsuiormadlising sny

adde r to each well, followed by 500 nL cold
engympt i@é&l Se‘fl by todfetanaiclricicid Sggmenis o Exqmplgp enzypes include
; t f
VLSS SAEA 05 Bl ARALID fcnin
.. DINAdigapd (LEQ Garl:1)ePNA: i}’tbimtqse(liﬁﬂai?n’t TIWRN /A pobfﬁmkdsy (EC 2.7.7. 6)

r enmoved t he

o o Do A el e of s Rl e s
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buffer (50 nmi, 150 pH 9.4) t0o a concentration o
Nuchaix 4eids Reasdarehi2§: 3)044:50C To each sol uti on was added 40

. VR it emBRahy e Riberenbocd R RERCE G
m\DMﬁoh/Md dligodtdyn(Sestides @nd BMenz A6 usdiao %@ﬂaliizb @es were
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Ohéawim\mtléﬁ figatign is RNAfigasee hinrerdion feasiondr omvéem theresence of

R T T

one @hgmaiclmtlde ofustleatiadreacs’ phdéphy@drepoyp sdothe bihet diggomatiebtide
wa add d to each sqlution and .
hi“f‘fy'f1 é%fte‘wdrw? g%?% Exemelary BN as%ﬁgs thay/may peHsed indhe
t 0! I fq:
me‘iﬁods(%ﬁ‘t‘:ﬁé l‘ﬂUeﬂHdﬁ jHEIGEe 18 DXL ﬁg%sg, Eﬁ‘%%fé%%ég,t HTNA al@%é DNA

aqueous NaC and 2.5 vol unes
ligagsr &. aol)e(dll awailableefrem) for example,sNa Engladd BiolsbsiMia pt
t Je ne. hour The Jn xture t hen
cont gkl fE B BReeatetd witeh ReiSused dof HEaton has
opﬁﬁﬁﬁédﬂﬂit? Rihd @SpPESS cHhBtiNRSe £ E@Hﬁe‘ilaﬁﬁ&et Buﬁer concentratmn pH
m cropi pette, the pellet was washed wifh col d ethanol’
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buffer at pH 7.5 and 99% acetontril e/ 1% wat er
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N PhTo assay the extent of cyclization, 5 nL aliquots
fromthe library cyclization reaction were renoved and
wo eeabssd7oi th a fluorescently-1| abel ed azi de orpeal/kyIwe4/042964

(I m. of 100mVDMF stocks) prepared as described in
Exanmple 4. .. After 16 hours,. neither the alkyne .or.. .
mo fergeqoats e onafl e BN BB L B e NP S RSOy ipfom 3
to 4BJuE1 2A1YSYaSesdh 1&1h. NN prbfesred 8t tHe dlipdhtatailiet bothe
the library no | onger contalned azi de or al kyne groups
modegykes i theflibearids o4 i inventioahdve HaeMARE teripalspayenes which can
sertvqtvJ g{ £ grqtlthg H)?\IS%I{ %?%st kendowvr\l/I 1%1 hhé 4t eélic’th éotn{}ﬁﬁ.rh{e%ﬁﬂf;&qu ce
cyclizatiron or S SIS 4 edcti s € cyclize
cail bdinasrporsdeal a%l.thd: fer@chabyndReftie freomiasei gdlﬁhéleéﬁde added in the
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finglfygle af sl ﬂpfﬁtyrsa'.ngheglﬁoqmac@dwﬁﬂé%fqlmémga%brafx %yﬁtf@ws for
exéglf.‘@ fds the € aH&{‘H 89d1§?8¥§1 e’ffiﬁmpl e 4:

para ion o scent ags | zation Assay:
| n sepafeated etn}bbém;lerm obHihe mpthodydfitbe rrB'emnon is set forth in Flgure 5.
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acigddN OGS e Aeprpier sl O YA rg irgrenfg! Piperidine; and the
A RERLTAEA 5, 8 FARILD | SLARIE E. Ftan
prefcgpitaorn, TRudépirotected oonjbgat®Ri thiPpodaétfof rtblfeﬂrspsxmhﬁsts cyslegand

be%gqniaes gisotlglltlglﬁ] 733?_15% fc-)r tﬁe/%ewrll!{' c¥ﬁ|¥$ v%h% ags’ecél%oajrm(lﬂqamd
resﬁcﬁbe to ﬁle“free eﬂm?xo %Hiup?d'ﬂ)the &ep@otectgd Qorfjﬁ%at@ H, 3. 74d§ ddl H
J = hsembodlmnmz whzchglzCIt\ dito hemse twramﬁz thelfalc ing 2. 86

ollééﬂuclegtlggs osz}_%bied moi%)ulesI fﬂ:\;e% (ﬁ‘n}g clg%ﬁ:% pi} Af‘éxgbly include

PCR3ptnerBeduerkc&B\Wep4Admple( & MER] pnrﬂ&&%luen% 3an4be( ﬁlZle&éﬂ in the
50%. ESPvIS with ion-source fra msntatl on:

lehgg ucl%@%pnogg)lthg ﬁ(s_f @@0}@ of episy Pmt K b? mcbl@@g with the

oS, b A B i
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be %ggi}gd FI_# %wég’\@%l?ggzgc}?%lgdeg@ﬁa M 9%?1 H % llgegafy ﬁﬁnthesm

orgcﬁgbmhﬁdemtlﬁ'lﬁ&ﬁﬁlﬁ @11%6Ahumne éépth'gtﬁ)nal cycle In cases in
Di 1 sopr opyl et hyl am ne m.) and Cu(MeCN) 4PF6

wh@ah tirg P CRepremeitquiences areinadudedrin ay 1rtoom111g sligpnutlaeetide, these

at e the .resyl t.i ng r.esi was
incp i o B Ro YRR FoosB b gy ks WP g Sne
olip SRR i ESRIded hiethe dlHes cyd1Oe by ihep wmsnawa e flericdding
preparative reverse phase HPLC. The desired cyclic
seqieped and ARSR ipsimeaseqiicass. a white solid (10 ng, 32%. 1H
NVR (DMSO-d 6, 400 MHz): 8.28 (t, IH J =5 Hz),
7.77(s, IH, 7.2 - 6.9 (m 9H), 4.98 (m 2H), 4.48 (m
IH, 428 (m IH, 4.1- 3.9 (m 2H, 3.63 (dd, IH J
=5 Hz, 16 Hz), 3.33 (m 2HR7-3.0 (m 3H), 2.48 (dd,
IH, J =11 Hz, 14 Hz), 1.75 (m IHO 1.55 (m IH)),
1.32 (m IH, 1.05 (m IH. IR (mull) 2900, 1475, 1400
cm 1. ESII\/S 497 2 ([MH—I] 100%, 993.2 ([2MtH], 30%,
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DMI-MM pH 9.5 Ph 4 equiv. each CuSO4, ascorbic acid,
ligand r -i LVL NH O Ph pH 8 phosphate N3- HV N-. "- t
WN/2005/0884F el utes (d)4.48 min. elutes @4. 27 m PCT/L004/042964
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4 aq. .TEAA over 8 .m n. anpl : | i cation .of
Ar N e RANED [ B BB HER e T BHCHEEF sraitsn of T fnal
buifih %Blo@l@ ahd Nﬁalqh%n&gbhg&we@ﬁa@ It syREIRER IR IbERY as set forth
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al kyk @i ciPedayd96 the hodlEd iRl sBgudabPo £iBBjoligadirldotide tag as part of
di ssolved in pH. 9.5 borate buffer at a concentration

thegnethodmaf this iuvention.4uaylp dejeminrdsdyothe yseselcbaaokmepsachan
added as a DVMF solution. The reaction is
rea?@’?@)v\d/e% by LCM5S and is usually conplete after 2 h.
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by et hanol precipitation. General Procedure fo

pripasy bindingesitamayshe i ke Hral pRgonucisetide tagn tAequ&mﬁlgelafn the second

PO R g S el B o PO i op AR dsribed
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13’s]oﬁ ﬂl%g %da@ifoaégsgg ‘?‘\ngtéhr ZL{ gnegihloWanTgmt Eles

cyanabb R AR e p el b e RO CRITIA R il hrefeatiy o
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g, PR ARIY O R A Hor R B fogpa PCR reaction

adBulth@] Tek IRRiktir® [s&hél%o'iyéléd FsrndunBer 6F ycREWRRSIiS typically
General Procedure for Peptoid Synthesis on DNA-Linker:

pradetermaiqefk sufficipgtNor theyprmatia of a PCR 1eagsom Rrpdicsr A-sufficient
"DNA- Li nker 40 eqival ents 40 eqi val ents Conpound 2 was
di ssol ved in sodi um borate buffer (50 nL, 150 mM pH
9.4) at a concentration of 1nMand chilled to 4 0C. To
this solution was added 40-28ui val ents of
N- hydr oxysucci ni mi dyl bronmoacetate in DM (13 ni, 0.15
M and the solution was gently shaken at 4 OC for 2
hours. Fol |l owi ng acyl ati on, the DNA L| nker was




conprising n building blocks, where nis an integer of

1 or greater, wherein the initial functional nviety
w@opnsses at | east one reactive group, and i SPCT/US2004/042964

operatively Iinked to an initial oligonucleotide; (b)

eact t he ini und bl
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I's caonplenentary to the reactive group of step (a),
undBFRdg ﬁmutaﬂlmgﬂseauquaby thermpCychagt.F @Fﬁpsateiﬂbféncreasmg and
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abaustlaP yeedhe wmasmg anfl deprsaging calhbe Qﬂntlgwdpléo% pigéerainiy phasic

nucl eot i d|t|o

will g s 3Py SRR HE N Shelb bR sedvorine
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ol i gonucl eoti de; thereby producing a nol ecul e which )

n% he BER r5aqtigRds p@ﬁameﬁ@isegwnx éwgi’h‘%’inﬁﬁloﬁ@eft%ﬁu}’di pgpurs in

a b*ah&%% &%Hug Igolgtﬁm? g%r %h ﬂdg&?éiélg afd Rﬁ:}ﬁgfrjée :’iﬂegehagly, a
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enentary reactive group are selected fromthe
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oo WP BB AR o100 ke BRSHORRL QAR B o vt
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arHitablaszeies fo orrgéseg Fh%)rgw@sq%ﬁaeelﬁelude for example, E.
r f
o ST AR g e
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erein the reactive Ierre
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of a hal ogenated heteroaromatic group and a

nucl eophil e. 13. The nmethod-8P-C ai m 12 wherein the

hal ogenat ed heteroaromatic group is selected fromthe

group consisting of chlorinated pyrimdines,

chlorlnated tr|a2|nes and chlorlnated purlnes 14. The
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(e) conmbining two or nore of the r aliquots, thereby
produci ng a sol ution conprising nol ecul es consisting
w@booa/ofs4met i onal noiety conprising n + 1 bui |l dP@IUS2004/042964
bl ocks, which is operatively |inked to an el ongat ed
ol i onucleottde i.ch encodes the n +1 buil di|
Finyle Sendo e e g BroEOBE MRLEAISh of Abret bngths.
are IBHHTR%M? qyntﬁ@sme-ﬁh?NK%ttrlﬁﬁél afl it€dhpleRBniahetahd fdhea double-
steps ( are conducted one or nore tinmes to
styanébcbrrwzs:ubswmc oari be wsled irethic shieceading stepgef thopnalygs process.
cle s+1 a teger,
of Ialgéfi gpqllg’ggtloqrﬁgthg% %IFudSSr?“E’S née?au?l ' 9.52Pat Frr& N&E 4,683,192,

rrpr|S|n minitrator

4 6@@9@4@&)@598&&134 069,183 ahd @t Badt ik POR Tchsdlegy: (Pel)nci?)ﬂes and
cycle s. 31. The met hod of either Claim 7 or

A\Rﬂ]é‘"raélpﬁs for DIYA |Asapltficatien.df. Erjieh.<d., Ptacktqn %@@pN@‘d')York (1989);
1y

o FCRIESoBIER Cids e AR BneClinE U 8, Academic
Prss, $an BBegol Maliffg1 990, Tie dOhaints of all thé ﬁrregdmg teverenismee
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28 WRRS QiR "g&gnﬁdiédtfd@“ | deHl PRHG BOFd&CE o ﬁnmers probes and
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n®leinkeiddragnichts drsegméntgtodid gyothesizedby plemesexdension is defined as a

doub] est r anded. ol i onucleotl of ai
RGP i PG A LIRS Wt SOl Tprsagh (e
DI eTle RANPpHmeN s séd hérbinfrofRed to ARyt ReRdSFHBEh&rTied
bond with a building block, a second functional group
frapragonusdeie acig mmqt@ntduﬁessoreﬁqdwd ayntbeticgBueiielbis egpable of
cgm% a8 =g p%]inrt goﬁ gng é“t}g%lnou cl% C. a(g s%%@%tsﬁq’vheﬁg?:%ncg u}@ert hﬁdltlons in

. wBfehwhathesis of zh?nﬂnbﬂééﬁénsfﬂﬂ @biudt vhidh i kemplefrientady & zSnucBelc acid:
wherein A is a_ functional group adapted to bond to a
stepid|igiindycasth ek in the peesencepianelgetides gnd ap agrda fraghaenzation
SR PN SRy En RGOS 601
tenipegmlmcahd pH. @he pBmiesisgmefatabiy ingla ssaakell dbrdnaibmum efficiency,
chem Str ure t C cts tqQ.S; E.i . :
bETeR AimavElic dotHa s EURAAOTE Bopdbiitrage ehs arisgeris irs
trEﬁ@dﬂo%bar%feﬁHﬁBﬁ'ﬁ% Joﬁﬁ)tlerﬁé}ﬁﬁg“sﬁ%&éfgre_s‘beiﬁg&xsea— @Sprepare

met of Claim 37 wherein is an am no group; Bis
e)aemsphdu@s @rdbmblmﬂw Einy iaa phb'slpfl’mié'ogm@wi.de@he Prirger

nethod whe ein nd F.are each
SRk o miRs rsam s o Bites o BTE e Bregence of

ttﬂla\gsmk YorgloDkRerfition. MeheRhdtQchgtihs ¢3 thé PridérsWilllRpéhdSor Sany

a carbon atom a nitrogen atom _a phosphorus atom a

fastors Anceding tenpenduistaad ghegsoyw of@rmgﬂﬂ ic groupor a

ol r T A

?heyfﬂgé}é@eg}o géé(fheré' b are gkif% tltar Ce %brsggn% c%ﬁﬁf&ﬁ&tﬁy to the

differsCsi24dds of €M s’ﬁemﬁc bequehteorbe@ipllfied CFhi§ Gda63-Aa) the primer

OPQ 3- wherein each of n, mand p is,  independently, _

malﬁt bqﬁué@gﬁnt wmpiem@ltwéetas spnomtandealy kadridizs vith ¢ Eespgctive

LS 5P e B PR 88 o

seguencei of thatempidte.n, m and p is i ndependently an integer

fro to 6. .44.. The nethqd of C aim41l wher

|1k She RERIS) Hids PRASTS 4R R Al Rgehod, such as,
&Ieﬁm }%7the‘ffﬂ§£;ﬁxbﬁ1e§@9 Br PlospRoHestd rhdtRE BRI deS@THRA wmrang etal.,
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(1&19) Merlg Em)wmls 68 9RpYiSs &at. Noc 4352 &r Pate Blact.#H%066, U.S.
group which is conplenentary to said reactive group.

46. The nethod of O aim 45 wherein the reactive group
and the conpl enentary reactive group are selected from
the group consisting of an appno group ; a carboxyl
group; a sulfonyl group; a phosphonyl group; an

epoxi de group; an aziridine group; and an isocyanate
group. 47 The nethod of Cla|n145 mhereln reactlve
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whi ch catal yzes said ligation. 65. A conpound of the
formul aZ wherein: X is a functional noiety conprising

wonmsoss4nor e bui | di ng bl ocks; Z is an ol i gonuck@DUSTIB4/042964
attached at its 3' terminus to B; Y is an

rof S QRMEDEEL0 SERING 5 BLE SRR 1 S Sigh omor.

68110nd ThE Ebhtts Bf hIS thd ff)tegsﬁlg%ahm&&@u& ihdvporh@dMeredn bpnd
with the 3" -end of Z; is a functional group that

refpishe®s a bond with the 5 -end of Y: D, F and E are
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tags bﬁ?d ﬁhtlfrﬁttelwl ﬁfe&ioﬂlrﬁsmﬁn af theFsekerd emﬁéculcn depbe dﬁéltrlhlhediﬁsmg

al kyl ene chain aor .an ol igo(ethylene glycol). chain and

nuggic a?}ﬁleseewﬁs andlyss aovell lgwel PrRRReuEs FordetsHgimmgthg sequence of
I LIOQ@O

SRR JETHL SR LA Re £ o A1 B BIAR thh dofbinaion
of (1) phesiodhenmied itawhnugnele basedionahe kylratizhition on slenefﬁ&atﬁhef a probe

coympound of .C ai m 65 V\,herﬁ r} Y and.Z are the_sa
St b ORI R SR Bt BThGIRLE) 6o BeIb I T e s
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conmpound of claim 65, where Z are each 10 o
meitpyds of asesvcinﬁloneamglmllaﬁwnh absucheapipeneds, alrtl}er ag g;pblmi species

or ggcglg l%rarg Z fg aIP]iS% nstrg%tugﬁ-ghec %HHS ?f t%e ng/enﬁon include

compbmm@e,mt}@tfemmla phosphorus atom or a polyatom c
scaffol d. 72. The gonpound of Claim 71 wherein Sis a
\plbosphate group-or a cyclic group. 73. The conpound of
d a‘l\[‘p 72 \M‘b&?él n Sis a cycloal kyl, cycl oal kenyl,
het er osy, al kyl , heterocycloalkenyl aryl or
het eroaryyl group. 74. The conpound of cl aim 65 wherein
the linkler noiety is of the structure -OP(O 20
(CH2CH2 , OPCB- / -N (CH2 n- -OP(O 20 - (CH2CH20O P
OPG3 whelrein each of n, mand p is, independently, an
i nt eger l?*rom 1 to about 20. 75. The conpound of Caim
74 wherel n each of n,mand p is independently an
i nt eger Yrom2 to ei ght. 76. The conpound of C aim 75

whefeX és mﬁ,&xaﬁbnabfmdiety maﬁmﬁlsmg ioﬁe onaepemdrlivid Hloeks, Z.id sger
from3 npound_ of Cl.ai m 65 wherein the
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atthdHRl 8 €% o gr RiRints 2Rds gfﬁ‘frﬂ:‘mﬁél 1%) RS YoPhb H%Bvallent bond with
sequence. A conpoun I brary” conprising at |east

X, abmsua ﬁmeﬁordﬂ gtdupcthatcfommjbmm, wistathed 3-@enmpoliBdad C is a functional

| b3 1 groups that link
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functi onal moi ety. 80. The conpound library of O ai'm
and’'§ argsedct lmdebp@deptly @.wpmnsxf atprzs; suchastanabiolene tbaineopies

.of h

olif(gfi e 3vebl) Sy tid L8 GATP RS e aime R FPIR Hlare

pre’i&@ﬂl? cHR6tivO b ﬂiiov@fl{) adizatioh of bR tioSdligdfticlésige bittigmthesis of
82 he conpou rar

nd | i y of Claim79 conprising at
the fagetonghwaiet04 di stinct conpounds. 83. The conpound

lib Mt .
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i stinct conpounds e compound |ibrary of
cIa|n179 wherein said I|brary conprises a multiplicity
of compounds which are independently of Formula I: ' F
Jf BZ(l) wherein: X is a-BlRctional noiety
conprising one or nore building blocks; Zis an
ol i gonucl eotide attached at its 3 termnus to B, Yis
an ollgonucleotlde mhlch 'S attached at its 5
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bi ol ogi cal target, said nethod conprising the steps
of : (a) contacting the biological target with a

W@ ooupossad | i brary prepared by the nmethod of C BETUR204/042964
under conditions suitable for at |east one nenber of

t d to hind to t t
SRR TR PSR A ach Huer derlgeesr ey da
coﬁlgreeehtar§ %glmfltérwrnﬁo& %%see;%ed IV&re ekéfetaswc iy%hlziﬁ%

the at least one nenber of the compound fibrary
sulygtantiallp melemntahjethrw@eut th(eld)eng&q uenthewglatf&heo socotiangne

nucl eot s of .st

mi oy RECO SRl Bncien®) o BT B, b HhaCRin P Rmsntary
thioh gheit three 1eigth N feitB&pt i@l oveinahg @1@1‘ od Y%r metﬂeeytﬁn@‘

the comp ounnglbrar whi ch bind to the biologic
hybudigevia thé%@ﬂck é?éﬁit paigngyith Ae nypmatshes t g@m@lgelr entire
ler) ch bind to the biological target. 106. A nmet hod for

entifying a conpound which binds to a biologica
t ar $adan bsai sihglehtoatbreompletslhngaffbiel. Foe psarmple( &?can be a carbon

contacting the biological target wwth a conpound
atqny, erl%ﬂr(g,n &tewpmnstrqg@n brp @& PhoSHBOES $197, 0F & PP h@iomic scaffold,

BBl I o R & Dbl T ok Rieny.
hetepeyealoalkel, yneleravk(ekdalkenydnargl orjmterodrgbgrode. hiooé embodlment, the
l.nkdentifiesé[{;e structure of the functional noiety
MEHJS A BEYRALNOHELFt abl e for at | east one menber of
the conpound library to bind to the target; (b)
removing library nenbers that do not bind to the
target; (c) ammliF\ 0y THEEuQodi ¥5° 67T gonucl eot i des
—ofNtheacad, ast one nenber of the conpound l'ibrary
whi ch bi nds épg)s nci ng the encodi ng
oligonucleotides %tep(Té And. (€ }:;using the
winkieH6F R, sehar nfb rlﬁ&’e eﬂdéﬂl p tgfepfrgﬁlt BlobB6t éd" Ereferal?ly
structure’ of t e fun t1onal noletles of the nembers o
frdnhé teagho amﬂrdorebplafeyabm from biona Incortehpartimiutdr egibodiment, the
et: t hereby .i dent %lng one or nore conpounds which
QF?%@“E?@P Wtarget. 107. The nethod of
O ai m 106 wher epn the Ilbrary conprises afpl east about
105 copi es of ﬁPCB% <32F\ cofpquhds. 108. The
met hod of cl a8Pn mhereln thevlibrary ri ses at
| east about 10 coples of each of the g¢stiict
compounds. The net hod of claim 106” wherein the
l'i br es at | east about 104 distinct

l'i brary conprisegs at | east about 106 dis&%yct

conpounds. 111, The «eth d QG _wherein the

l'i brary conpri (St Ieag?\éﬁg\'azg%;dis NGt

conpounds. 112. Cihe met hod of C ai m 106Ywhe¥ein t he
library conprises at |east about 101 distinct

compounds. 113. The nethod of O aim 106 wherein the
compound || brary conpr ses at | east about 1012

di stih Aee e@éﬂ%@ﬁaé ¢ librariesaf thepay erftpngnclademelecplss consisting of
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opéiajivelh dinkedtoXni encadihg b gonmnwondml ”Elhcymmhmnde sequgnane the
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bldolaic Thomakentiproprpvidasithefadvangage thatribe wicthodelegy asedetn gonstruct
Z, Cis a functional group that forms a bond with the
5 -end of Y; D, F and E are each, independently, a
bi functional |inking group; and S an atomor a
nol ecul ar scaffold. 115. Thé2net hod of C aim 114
wherein A, B, C, D, E, F and S each have the sane
identity for each conmpound of Formula I. 116. The
nethod of Cla|n1114 mhereln the conpound I|brary

o s o, oy o I Y



<210> 1 <211> 9 <212> DNA <213> Artificial Sequence

<220> <223> synthetic construct <400> 1 gcaacgaag 9
WOE28m»5879%<211> 9 <212> DNA <213> Artificial SeptEOSE®04/042964

<220> <223> synthetic construct <400> 2 tcgttgcca 9

3, <21 12> DNA < > Artifigi e uence

theZ5actonal B3ty filifed BumopfudindBissb G BRLTHNS
perf@hi¥d i tiekshire rO5ctiba thddNin, péBrably in Aduebdd mSGUHE AR

<220> <223> sgnthetlc construct <400> 4 tgtacgcca 9
simgifping theapgthed of preparingia libpr g sompared fmal O%Wéﬁé’éowﬂ In

< > <293> nt.hethc onst t
cerf3 Baoah eI Fridy b8 ofRRLIAGe HE sterdih R @Blathe block
addiéien) ﬁeﬁ@&'&%oﬂ)’ﬁé b@idueted ansduead mediay Oe’acﬁ rtﬁl@ﬁ@t&@@l@ hav? a
<210>_ 7 <211> 9 <212> DNA <213> Art|f|C|aI igquence_
diffeyery pHeopsryaum.y, i thesq enbasiaents,the buidhing blogk gdditipn pragtion can
n
be SAEe TR S Table P AT CEr T AT 0 Sl AR GG TG buttr
carxthiéf be ﬁxslﬁmged for a2 AQreoDNBu £ ManclAptovides b alitdbde pld for
<220> <ézg> synthetic construct<400> 9 gttgaccag <210>
olignugieptide Bsatlo> DNA <213> Artificial Sequence <220>
<22 B SIS IF RORMSIHBHESS (5 AR2nioh BIKATRS Gn TR 10
_ <2_1%)zleg <_21%e DI{IA <213> Artt (ficial Sequence <220> Glprepare
librapizg sorypmsing vast newhers oficompargds. The elght)t togapldy eaceding
<211 <212> DNA <213> Arti.ficial ence <220> .
ol eolg5 FHBFIE SonG Ehowt Mt S5 ST FRG e Goeaction
(“P@i’%%é&n§ﬁﬂa€%l@% malkedled\€dn He iabt fiedaitoe (Taelatg el Y Few copies

<223> nt hetic construct
are recovered. This allows the practical use of very large libraries, which, as a

consequence of their high degree of complexity, either comprise relatively few copies of
any given library member, or reqﬁire the use of véry large volumes. For example, a -

| library consisting of 10® unique structures in which each structure has 1 x 10"2 copies
(about 1 picomole), requires about 100 L of solution at 1 uM effective concentration.
For the same library, if each member is represented by 1,000,000 copies, the volume
required is 100 pL at 1 uM effective concentration.

In a preferred embodiment, the library comprises from about 10° to about 10"
copies of each library member. Given differences in efficiency of synthesis among the
library members, it is possible that different library members will have different
numbers of copies in any given library. Therefore, although the number of copies of
each member theoretically present in the library may be the same, the actual number of
copies of any given library member is independent of the number of copies of any other
member. More preferably, the compound libraries of the invention include at least about
10%, 10° or 10’ copies of each library member, or of substantially all library members.
By “substantially all” library members is meant at least about 85% of the members of
the library, preferably at least about 90%, and more preferably at least about 95% of the
members of the library.

Preferably, the library includes a sufficient number of copies of each member

that multiple rounds (i.e., two or more) of selection against a biological target can be
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<400> 13 cgtagtcag <210> 14 <211> 9 <212> DNA <213>
Artificial Sequence <220> <223> synthetic construct
W 4@emsshdo gact acgca <210> 15 <211> 9<212> DNA RR1/B52004/042964
Artificial Sequence <220> <223> synthetic construct
<400> 15 ccagcatag 9. <210> 16 <211> 9 <212> <213>
pertpned: 7y Su bR ABetiis) pLbiagpesh W?ferﬂn&l%%%mag the final
1o f%_el%_@ti@ﬁ BChasIe AmP1ifiddkibn of the@idonudlesitdelzgI VA& dehdaining

Artificial Sequence <220> <223> synthetic construct

moda@ies and, therefregdentdicaiaipof the furtional gneigtiesof thebiaging >

MWAIEEN T TR

Fighré 6f inGildth PafAdeR&ResealIbrar2aembery B el fa€zet @1d3dculiCdnd X is a
<400> 19 ct aa%ga 9 <210> 20 <211> 9 <212> DNA <213>
mqagtyiopp@pgq:ly%@& ﬁ)g% thap oupblesbaremayat ofdh ffrom the selection medium.

SR SRR LG B2 RO

equence’ < etic
selectitgi procdss,<ed @opic2d it Roaad 1 a@niikes(IPontaiihe adibséty 2omprising
DNA <213> Artjficial Sequence <220> <223> synthetic
copipAwRgs Jcand i ByX underforduions Q%G’glf'zfgr ipging o compound 1 to B;

PhhsVarentAhd Eoi oG o A 4
(Hconé%ructméﬁoogé2 &%552?%§g%§g§f%§agh <211> 9 <§§%@
reiDbifing BI3frorurthe faacticd m8digue e redi0of RA@d> is picvHention of

RIS S0 B PARS 5R T B PSR B rouns

enfplirghg steps SAPR3uE R BIeEEEni@hmerdditorpoard 1 rel ARk TofaPbund
<213> Artificial Sequence <220>

2. Although three rounds of selection are shown in Figure 6, in practice any number of

rounds may be employed, for example from one round to ten rounds, to achieve the

..desired enrichment of binding molecules relative to.non-binding molecules. -

In the embodiment shown in Figure 6, there is no amplification (synthesis of
more copies) of the compounds remaining after any of the rounds of selection. Such
amplification can lead to a mixture of compounds which is not consistent with the
relative amounts of the compounds remaining after the selection. This inconsistency is
due to the fact that certain compounds may be more readily synthesized that other
compounds, and thus may be amplified in a manner which is not proportional to their
presence following selection. For example, if compound 2 is more readily synthesized
than compound 1, the amplification of the molecules remaining after Round 2 would
result in a disproportionate amplification of compound 2 relative to compound 1, and a
resulting mixture of compounds with a much lower (if any) enrichment of compound 1
relative to compound 2.

In one embodiment, the target is immobilized on a solid support by any known
immobilization technique. The solid support can be, for example, a water-insoluble
matrix contained within a chromatography column or a membrane. The encoded library
can be applied to a water-insoluble matrix contained within a chromatography column.
The column is then washed to remove non-specific binders. Target-bound compounds

can then be dissociated by changing the pH, salt concentration, organic solvent
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<223> synthetic construct <400> 26 aacacgcct 9 <210>

27 <211> 9 <212> DNA <213> Artificial Sequence <220>
WE203mssaynt heti ¢ construct <400> 27 gcttggagt BCHEIDD4/042964

28 <211> 9 <212> DNA <213> Artificial Sequence <220>

<223>.synthetic constryct <400>.28 tccaagcct,. - <210>

corsHUBiOT, oo heBeho e coRpEn o if dan e isand i tarset.
<22 37 arftdr REIHoQirk @R Sthe HEbet THIE 28 118ibA 288 $0ihc®bafedlilith the
30 <211> 9 <212> DNA <213> Artificial Sequence <220>

encopd libryn tGrmpasindowhiohbind te4botar g (ajeq redereast to Gerep o>

w3l <211> <212> <213> ArtificCi Seguen <220>
1595 S selorBO MY Tl Pl Za St e S B T RS Ror
ultrafiltiatiod. M eniBdirnerkdthe Miktutd 6f eaboRpb@POANdLAHIhe target
- <223> synthetic construct <400> 32 gctcttgct <210> 33
biogpolqenlmare passsd thypugipa gize pralysioreshapmaegiaphy soluppgel filtration),

< > - < < .
SRR AEAE LTI 3R QRIS B T e
targd 23mphexes e ttiadsfennd to undversédPlaseJiragaagiaply colitrh@ >wRBich

<211> 9 <212> DNA <213> Artifici.al ﬁequence <220>

) 9
dissoosates G peprdsi fror dirsterest the trsaciasd gandsgaghen sngyzeddy
. Q . o > .
i e T
appreddsis pa@itAtarlPAvant2gedns v situbtiaisavheBepreobidizatR(f the target
<223>.syqthetic.c nstruct <400> 37 cggtgttgt 9 <210>
maygesiitina Igss O POUVIBRA <213> Artificial Sequence <220>

<22¥ncé mgt&eﬁzg'aﬁdwe $ddnuifibd 5¢ AL ub3Pe-a86Ri66d pfocSssVakidus levels
of gr?al;s%slga; be a;pl:li-gd>toDyl\iléd structure-activity relationship information and to
guide further optimization of the affinity, specificity and bioactivity of the ligand. For

-ligands derived from the same scaffold, fhree-dimensional‘molecular modeling can be:.

. employed to identify significant structural features common to the ligands, thereby
generating families of small-molecule ligands that presumably bind at a common site on
the target biomolecule.

A variety of screening approaches can be used to obtain ligands that possess
high affinity for one target but significantly weaker affinity for another closely related
target. One screening strategy is to identify ligands for both biomolecules in parallel
experiments and to subsequently eliminate common ligands by a cross-referencing
comparison. In this method, ligands for each biomolecule can be separately identified as
disclosed above. This method is compatible with both immobilized target biomolecules
and target biomolecules free in solution.

For immobilized target biomolecules, another strategy is to add a preselection
step that eliminates all ligands that bind to the non-target biomolecule from the library.
For example, a first biomolecule can be contacted with an encoded library as described
above. Compounds which do not bind to the first biomolecule are then separated from
any first biomolecule-ligand complexes which form. The second biomolecule is then

contacted with the compounds which did not bind to the first biomolecule. Compounds
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<213> Artificial Sequence <220> <223> synthetic

construct <400> 39 cgttgctgt 9 <210> 40 <211> 9 <212>
wobibseZtB> Artificial Sequence <220> <223> synedBUSI04/042964

construct <400> 40 agcaacgct 9 <210> 41 <211> 9 <212>

DNA.<213> Artif C|al quence 23> synt het i
Whigh i e Srond bipriolecls rge 1905 feseagd By ad bave
sighMBarrtBldeatéy Affi Bitg IfGH thSeIBRNBRnToINR: tha? &ths Yindt B&Ith@lecule.

construct<400> 42 agatcggct 9 <210> 43 <211> 9 <212>

DNA <pligmdApr  biogicd¢cuBeefumirsewr dpgtion 3iieh ig ydenkéed by the

S 00> 43, ¢ ttc t <21 <21
mefiRA i SEa T kat isp St RasterB e SIS Ryt f the
bioffIMduld) This14 8@ranficQagrasige hitfouphkidw dhe §8qlul=hc& codfldie to be
DNA <213> Artificial Sequence <220> <223> synthetic,

idepbified; m?cﬁm(ztmg »f §ig prggipsceagrded byshess sageagesanddhecyalility of

e oA S Wigbly A o REERF &y saEE s MR |
detEfMAing RﬂcBl?epé‘ezgnétfpegt?a@E tlﬁtafqm lgﬁifﬂﬁﬁébst@f?&b apyllyiﬂg@e?gimic

I I < > cta > <
infoRpREoR 43 the tFearm et 9 d%@%fseﬁ%rget@,@ ﬁ c liggads gﬁ the
pro%Qé%%feEdfﬁ)ted TR 1n47§ntﬁ91tctaﬁ@>@%ffecﬁ?v%g? rﬂglo &ﬂ#wl?olégél?l?lologlcal

DNA <213> Artificial Sequence <220> <2 3> synthetic
asseyn@tin appropd 0 anihgal gmgicg;tto gadergtaad-b&o thezmn»tl@ ef2h@target

preginan (ervaansnol B rad et BEGDouT BaT SGh S Soproach
carPiWd Gotkem thétithé taﬁglahs s%@axwi@mem&%% rs%a;’ah myleéhethg
dmggx;;ruct <400> 51 gttggcaga <210>

In one embodiment, one or more compounds within a library of the invention
_are identified as ligands for a particular.biomolecule . These.compounds can then be::::
--assessed in an in vitro assay for the-ability to bind to the biomolecule. Preferably, the
functional moieties of the binding compounds are synthesized without the
oligonucleotide tag or linker moiety, and these functional moieties are assessed for the )
ability to bind to the biomolecule.

The effect of the binding of the functional moieties to the biomolecule on the
function of the biomolecule can also be assessed using in vitro cell-free or cell-based
assays. For a biomolecule having a known function, the assay can include a comparison
of the activity of the biomolecule in the presence and absence of the ligand, for example,
by direct measurement of the activity, such as enzymatic activity, or by an indirect
measure, such as a cellular function that is influenced by the biomolecule. If the
biomolecule is of unknown function, a cell which expresses the biomolecule can be
contacted with the ligand and the effect of the ligand on the viability, function,
phenotype, and/or gene expressionof the cell is assessed. The in vitro assay can be, for
example, a cell death assay, a cell proliferation assay or a viral replication assay. For
example, if the biomolecule is a protein expressed by a virus, a cell infected with the
virus can be contacted with a ligand for the protein. The affect of the binding of the

ligand to the protein on viral viability can then be assessed.
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<211> 9 <212> DNA <213> Artificial Sequence <220>
<223> synthetic construct <400> 52 tgccaacac <210> 53
WO 2dEms87<212> DNA <213> Artificial Sequence <PCDES2004/042964
<223> synthetic construct <4 0 0 > 5 3cctgtagga <210>
54 <211> 9 <212> <213> Arti.fici.al Sequence <220> .
252 S SrlEd by e meod ohBrsaniehtigh s RERE B9368T xan in
vivodaddel 8r mlalidmmdNRorSddp1éYikd ﬁ%a%aJan be @Uﬁﬁﬁ@d #a0aimal or
<223> synthetic construct <400> 55 ctgcgtaga <210> 56

orgapipnwhick praiscesnhe hipngrleqnie. iAnyoesiltiggehsage w the health status

3> s nt hetic co struc <400>. 210> 57
(e fiRcasg PGS o) RPBE ShldSeh o PitRisi ea BEAERARS2 0
<228&r 5 yivhlvdédute, S@INSds ra%bteﬁﬂ&%@?el@ ididegt@ales 3 Oakodn
<211> 9 <212> DNA <213> Artifici al Sequence <220>

funetion she offeqs of p digershwhich bindsApthe samgleeyla g acell o1 prganigm
f,
SRS PR Sl BUERe TR gt

fuxﬁtlsﬂ dPtheDivAnsledide. Port éximpie kheSﬂxaemm@u thal0pari@dB>cellular
syntheti c cqonstruct <4 0 ccaag <210> 61 <211>

pm‘fye%za bl 10 shoresnes ?ﬁo the Sg@%a@ﬁ@@ cf@é é@ﬁ%%@epends at

1ea§tY1thoQﬁt6r9th%%§ctubﬁ%ffth<e49&ﬁoﬁéulteCagagcga <210> 62 <211>

<213> Artificial Sequence <220> <223> _
S y n umnds: 1dcrm§¢dr Mg the BEeth@I? of thecinyerion <2 also 88 uslds-affinity

Al f 220 22
reagents R pE Dot in e "t bR il JERE Eubodigul Siilieands are
usdll to2det APty purdficafibh bf ieibddmdslesileTeLexadile; viehtdmatography

synthetic construct <4 0 0 > 64cgagcaaac 9
of a solution comprising the biomolecule using a solid phase to which one or more such

ligands are attached.

" This invention is further illustrated by the following examples which should not -
be construed as limiting. The contents of all references, patents and published patent
applications cited throughout this application, as well as the Figures and the Sequence

Listing, are hereby incorporated in reference.

Examples

Example 1: Synthesis and Characterization of a library on the order of 10° members

The synthesis of a library comprising on the order of 10° distinct members was
accomplished using the following reagents:

Compound 1:

o) o o P
-OR-0"NTOTNE
o) “O-TGACTCCCAAATCAATGTG-3'

/\/\/@ -O
HyN

0]
O: p_O/\/O\/\O/\/o\
O- -O ~O-ACTGAGGGTTTAGTTAC- -PQO,-5' )
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<210> 65 <211> 9 <212> DNA <213> Artificial Sequence
<220> <223> synthetic construct <400> 65 gcagttgga 9
WE208m588 <211> 9 <212> DNA <213> Artificial Secuesme4/042964
<220> <223> synthetic construct <400> 66 caactgcac 9
<210> 67 <211> 9 <212> DNA <213> Artificial Sequence
,<220> <223> synthetic construct <400> 67 gcctgaaga 9
Single lgtterggpdes for degxyzdopuclegtidex213> Artificial Sequence
1\?2¢E§$a223> synthetic construct <400> 68 ttcaggcac 9
C =poytobne9 <211> 9 <212> DNA <213> Artificial Sequence
G =<228wsme23> synthetic construct <400> 69 gtagccaga 9
T <@lowdin® <211> 9 <212> DNA<213> Artificial Sequence
<220> <223> synthetic construct <400> 70 tggctacac 9
<210> 71 <211> 9 <212> DNA <213> Artificial Sequence
: ﬁ%%ﬁ .hetic construct <400> 71 gtcgcttga
Buﬂ%%%}k%z <§%€%H% <212> DNA <213> Artificial Sequence
<220> <223> synthetic construct <400> 72 aagc¢gacac
<210> 73 <211> 9 <212> DNA <213z Artifici al
<220>9<223> synthetic carfstgCt <400> 73 gcct/aagtt
<211> 9 <212> DNA <P13> Artificial
Neyeonstruct <400> AwbeCtt CLOH
> DNA <213> Artificialj Seqfience
[ construct <400> 75 gtagtg
<210> 7€ <211> 9 <212> DNA <213> Artificial Sequence
<220> <223> synthetic construct <400> 16 gcactactc 9
<21BB177 <211> 9 <212>BBRA <213> Artifici al BBquence
<220> <223> synthetic construct

Fm

NH,
(0]
Fmoc Fmoc OH B
\N Fmoc\ - OH
H N
H
0 o)
BBS5 BB6
OH £
Fmoc\ \ OH P N Fmoc\ % OH
H Fmoc N
(0] H
0 o)
BB7 BBS§ BB9
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<400> 77 gtcgaagtt 9 <210> 78 <211> 9 <212> DNA <213>
Artificial Sequence <220> <223> synthetic construct
WE4eB858489 ctt cgactc 9 <210> 79 <211> 9 <212> DMNAT/BRA83042964
Artificial Sequence <220> <223> synthetic construct
<400> 79 gtttcggtt 9 <210> 80 <211> 9 <2 DNA <213>
Artificial Sequence <220> <223> synt het|
<400> 80 ccgaaactc 9 <210> 81 <211> 9 <2 DNA<213>
Artificial Sequence!™$28> <223> synt heti
<400>/81 cagcgtttt <210> 82 <211> 9 <g12> DNA <213>

Artifqcial Sequente <320>CH223> §¥££het Cc copstruct
Fmech00>282 gctgtic 9 $210> 83 <211>79 <213>
Artfificillal Sequence~<220> <223> synthétic |tonstruct

<400> 83 catacgctt 9 <210> 84 <211> 9 <21% DNA <213>
Artificial Sequence <220> <223> synthetic construct
<40@m3134 gcgt at gt c gf31§210> 85 <211> 9 wHy3> DNA <213>
Artifticial Sequence <220> <223> synthetic construct
<400> 85 cgatctgtt 9 <210> 86 <211> 9 <212> DNA <213>
Artificial Sequence <220> <223> synthetic construct
<400> 86cagatcgtc 9 <210> 87 <211> 9 <212> DNA <213>
Oligopngleqtidg|tagsequence <220> <223> synthetic const ruct
<400> 87 cgctttgtt 9 <210> 88 <211> 9 <212> DNA <213>
Seayance i ci al Sequence <220> <223> synt hetliag numbst r uct
<400> 88 caaagcgtc 9 <210> 89 <211> 9 <212> DNA <213>
5'AP0, F GCARACGERQUEREE TP28D:3223> synt hetlilt construct
<400z g Toracagiht 5 9s8310p NO:5911> 9 <212> DNA <213>
Artificial Sequence
5'-P03;-GCGTACAAG (SEQ ID NO:3) 1.2
ACCGCATGT-PO3-5’ (SEQ ID NO:4)
5’-PO;-GCTCTGTAG (SEQ ID NO:5) =~ = 13
ACCGAGACA-PO3;-5’ (SEQ ID NO:6)-

5’ -P0O3;-GTGCCATAG (SEQ ID NO:7) 1.4
ACCACGGTA-PO;3-5’ (SEQ ID NO:8)

5’ -PO3-GTTGACCAG (SEQ ID NO:9) 1.5
ACCAACTGG-PO3-5’ (SEQ ID NO:10)

5’ -P0O;-CGACTTGAC (SEQ ID NO:11) 1.6
CAAGTCGCA-PO3-5’ (SEQ ID NO:12)

5’ -P0O3-CGTAGTCAG (SEQ ID NO:13) 1.7
ACGCATCAG-PO;-5’ (SEQ ID NO:14)

5’ -P0O;-CCAGCATAG (SEQ ID NO:15) 1.8
ACGGTCGTA-PO3;-5’ (SEQ ID NO:16)

5’ -P0O3;-CCTACAGAG (SEQ ID NO:17) 1.9
ACGGATGTC-PO3-5' (SEQ ID NO:18)

5’ -PO;-CTGAACGAG (SEQ ID NO:19) 1.10
CGTTCAGCA-PO3-5’ (SEQ ID NO:20)

5’ -P0O;3;-CTCCAGTAG (SEQ ID NO:21) 1.11
ACGAGGTCA-PO3;-5' (SEQ ID NO:22)
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<220> <223> synthetic construct <400> 90 actgtggtc 9

<210> 91 <211> 9 <212> DNA <213> Artificial Sequence
WE2BEM384223> synt hetic construct <400> 91 cct geEmU$2084/042964

<210> 92 <211> 9 <212> DNA <213> Artifici al

Sequence<220> <223> synthetic construct <400> 92

tc <210> 93 <211> 9 <212> DNA <§% > Artificial

5’ 8389e @BETo6HS £§§@>I§yﬂ?h%§?c const r uct'“<400> 93

ct gAERATCACEIEO: 92 <2388 BDIP924DNA <213> Artifi ci al

Sequence <220> <223> synthetic construct <400> 94
5't-CPs cAQETGERED> (9BO <2 1N0925212> DNA <213> Artifici al

Seqaencerc220P0s2238> (SEQt hpt NO:26nst ruct <400> 95

ctccacttt <210> 96 <211> 9 <212> DNA <213> Artificial

,S@@QE@@@Tééggf f§§§>1§yﬁéh§§ c construety <400> 96

agt ggaghe - g%l % %é& 4239 PNA <213> Artificial

0> 2223>'%8

Sequence < etlc construct <400> 97
accagagcc<210> 28 <211> 9 <2%2> DNA <2é%? Artificial
>’ SEQaeRter 25565 §§§>Igﬁﬂ?h%? c constru <400> 98

ct cLGGPEE TESTEO:98" <555 HPBR230PNA <213> Artifi ci al
Sequence <220> <223> synthetic construct <400> 99
5'aPOe gCABGACRCETD> (3P0 ERI1NG:31x212> DNA 213> Artifici al
SeqUecaaCgZZ0P0Os223> (SEQt hBt NO: 8Rhst ruct <400> 100
tgcggat aa <210> 101 <211> 9 <212> DNA <213> Artificial
5 Seayeoserraddr f2ag>1oyRbhesj c construals <400> 101
gacgaeacanteélen. 102 dad>18 §812z) DNA <213> Artificial
Sequence <220> 2223> synt hetic construct <400> 102

5 LIS ILERRSRAD™ (488 15143, 95 2.6

TCGCTTCCT-PO3-5’ (SEQ ID NO:36)

5’ -PO3;-CGGTGTTGT (SEQ ID NO:37) - ... 2.7
TCGCCACAA-PO;-5’ (SEQ ID NO:38) '

-PO3;-CGTTGCTGT (SEQ ID NO:39) 2.8
TCGCAACGA-PO3;-5’ (SEQ ID NO:40)

5’ -PO3-CCGATCTGT (SEQ ID NO:41) 2.9
TCGGCTAGA-PO;-5' (SEQ ID NO:42)

5’ -P0O3;-CCTTCTCGT (SEQ ID NO:43) 2.10
TCGGAAGAG-PO3-5' (SEQ ID NO:44)

5’ -P0O3-TGAGTCCGT (SEQ ID NO:45) 2.11
TCACTCAGG-PO3-5' (SEQ ID NO:46)

5’ -PO3;-TGCTACGGT (SEQ ID NO:47) 2.12
TCAGATTGC-PO5;-5’ (SEQ ID NO:48)

5’ -PO3-GTGCGTTGA (SEQ ID NO:49) 3.1
CACACGCAA-PO3;-5' (SEQ ID NO:50)

-PO;-GTTGGCAGA (SEQ ID NO:51) 32
CACAACCGT-PO3-5’ (SEQ ID NO:52)

-PO3;-CCTGTAGGA (SEQ ID NO:53) 33
CAGGACATC-PO;-5' (SEQ ID NO:54)
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<212> DNA <213> Artificial Sequence<223> synthetic
construct <400> 103 ggatggacc . 9 <210> 104 <211> 9
W 202ps9NA <213> Artificial Sequence <220> <22BCT/US2004/042964
synthetic construct <400> 104 tccatccaa 9 <210> 105
,<211> 9 <212> DNA <213> Artificial Sequyepce <220>
5 <§5@>C§99@ﬂég%c tBRstPulP:2200> 105 gcg agcc 9 <210>
106 CREPLGCH T FPas5 DNASER13R WPt PPY ci al Sequence <220>
<223> synthetic construct <400> 106 cttctgcaa 9 <210>
5'10D;<QTTACOCER 1 2SEQONAD<RO357Arti fi ci al 3Sequence <220>
<22BAGRAWTGIE-PO, eBNST sBOt IB4N0>»58D7 gccatgtcc 9 <210>
108 <211> 9 <212> DNA <213> Artificial Sequence <220>
>TEYAERBEAC ( §Q?S&buﬁb 54)0 0 > 1 03% acatggcaa 9

%; 139 BH2RoPhH) <213> Artificial
S (O)
Sequence <2205 <223>Tsy%t%et$c construct <400> 109

5I<

9 <21 10 2 <212> 213
5 AP PfFégéﬁGgé Zﬁ@é LEZH 523> nt he rz construct
<40GBPEEE TEGe §bcéa éSE@léD N916¢ %11> 9 <212> DNA

5'<PP3>TREETEGERall SBRqLENNe : €220> <223> Syhthetic
CONSPARCIGAGIOPO:131 ¢§BQagAcH0964210> 112 <211> 9
<212> DNA <213> Artificial Sequence <220> <223>
5 syl hetAGTTO0AL NUED FAORD: 8482 tctgtcgad.® <210> 113
<21BacdTeahe> PAs <21 3roArbi fibckal Sequence <220>

<223> synthetlc construct <400> 113 cgctactcc 9 <210>

1 1 <213 tificial ;Sgpguence < 2 2
> ¥% %%%? %§E5*$§E§§K5t§“ 4007 114 J3gt agegaa 9

<21 9 <2 591 Artificial Sequence

<220> <223> sxnthetlc construct <400> 115 ccacagacc 9
5'«PPasCTAGCCAG ID NO:69) 3.11
CACATCGGT-PO;-5’ (SEQ ID NO:70)

312

5’ -PO;-GTCGCTTGA (SEQ ID NO:71)
CACAGCGAA-PO5;-5’ (SEQ ID NO:72)

5’ -PO3;-GCCTAAGTT (SEQ ID NO:73) 4.1
CTCGGATTC-PO5;-5' (SEQ ID NO:74)

5’ -PO3;-GTAGTGCTT (SEQ ID NO:75) 42
CTCATCACG-PO;-5’ (SEQ ID NO:76)

5’ -PO;-GTCGAAGTT (SEQ ID NO:77) 43
CTCAGCTTC-PO;-5’ (SEQ ID NO:78)

5/ -PO;-GTTTCGGTT (SEQ ID NO:79) 4.4
CTCAAAGCC-PO;-5' (SEQ ID NO:80)

5’ -PO;-CAGCGTTTT (SEQ ID NO:81) 45
CTGTCGCAA-PO;-5’ (SEQ ID NO:82)

5’ -PO3;-CATACGCTT (SEQ ID NO:83) 4.6
CTGTATGCG-PO;-5’ (SEQ ID NO:84)

5/ -P0O;-CGATCTGTT (SEQ ID NO:85) 4.7
CTGCTAGAC-PO;-5' (SEQ ID NO:86)

5’ -PO3;-CGCTTTGTT (SEQ ID NO:87) 4.8
CTGCGAAAC-PO;-5’ (SEQ ID NO:88)
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<211> 9 <212> DNA <213> Artificial Sequence <220>
<223> synthetic construct <400> 116 tctgtggaa 9 <210>

wA1005/45841e> 9 <212> DNA <213> Artificial Sequender/em044042964
<223> synthetic construct <400> 117 cctctctcc 9 <210>
118 <211> 9 <212> DNA <213> Artificial Sequence <220>
<223> synthetic construct <400> 118 ag% ggaa 9 <210>

> If@3Z§§¥§A§TE§1é§E@mﬁP<§@3§9hwtificiaI %gquence <220>
<22 §FCETRIRAPOscdnst Pt TR4NB5°819 ctcgtageec 9 <210>
120<211> 9 <212> DNA <213> Artificial Sequence <220>

S’'<223>CeyanherTc (6BQsIbuNO:24D0> 120 ct dcldagaa 9 <210>
121 c32he 120 -921 25’ DNAES21B>NAk bRfi ci al Sequence <220>
<223> synthetic construct <400> 121 aaat cgat gt

5 9@ aerEREGRPT<13R3 %32N62§%£ 20 <212>gONA <213>
Artg@qﬁg?Gc§e%Hpnge f§%8>152 3d>9gynthetic construct

<400> gagtgéccac atCgatttgg 20 <210> 123 <211> 20
,<212> DNA <213> Artificial Sequence <2203 <223>
5" SPRBREEFEACORL (A BER 22059’?52 aaat cgat §t'%ggact aggag 20
<2163 CPERETSRTFO32D" <2859 BRANQ2%8: Artificial Sequence
<220> <223> synthetic construct <400> 124 cctagtccac
5'atPOgahCCHGAG0C<23BQ IR5NQ237» 20 <212>5DNA <213>
Ar t INATGGTICTEe(OIgRBE <BBO>IR2RB>»98Yynt heti

construct <400> 125 aaatcgatgt gccgtatgag 2 0 <210> 126

5:§%¢é;?@@C§@A@e PhAG<2B3RoABbY i cial Seguence <220>

<22 -1p0,C 8IS g 154R6%148¢ catacggcac
atcgatttgg 2 0 <210> 127 <211> 20 <212> DNA <213>

5'??@%25%@5§kg§§?39§§§§t Egiﬁéaiééiéégzg <3905 128 <211> 20

<2122 DA T30 art i A PERaL PSR G <220> <223>
synthetic construct <400> 128
5’ -PO3~-GGATGGACC (SEQ ID NO:103) 5.4

AACCTACCT-PO3-5' (SEQ ID NO:104)

5’ -P0O3-GCAGAAGCC (SEQ ID NO:105) 5.5
AACGTCTTC-PO3;-5' (SEQ ID NO:106)

5/ -PO3-GCCATGTCC (SEQ ID NO:107) 5.6
AACGGTACA-PO3;-5' (SEQ ID NO:108)

5’ -PO3-GTCTGCTCC (SEQ ID NO:109) 5.7
AACAGACGA-PO3;-5' (SEQ ID NO:110)

5’ -PO;-CGACAGACC (SEQ ID NO:111) 5.8
AAGCTGTCT-PO3-5’ (SEQ ID NO:112)

5’ -P0O3-CGCTACTCC (SEQ ID NO:113) 5.9
AAGCGATGA-PO5;-5' (SEQ ID NO:114)

5’ -P0O3-CCACAGACC (SEQ ID NO:115) 5.10
AAGGTGTCT-PO3;-5' (SEQ ID NO:116)

5’ -P0O3-CCTCTCTCC (SEQ ID NO:117) 5.11
AAGGAGAGA-PO;3;-5’ (SEQ ID NO:118)

5’ -P0O3-CTCGTAGCC (SEQ ID NO:119) 5.12
AAGAGCATC-PO5;-5’ (SEQ ID NO:120)
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ccttcagcac atcgatttgg 2 0 <210> 129 <211> 20 <212> DNA

<213> Artificial Sequence <220> <223> synthetic
wa@onsissscs <400> 129 aaat cgat gt ggactagcag 2 Op&R1IS2604/042964

130 <211> 20 <212> DNA <213> Artificial Sequence <220>

LGy OroT I5508 747 105 s dedSt BRI 3Tecr: 2.5 v
AT 5phiMiNedCclSequence <220> <223> synthetic construct

<400> 131 aaatcgatgt gcgctaagag 2 0 <210> 132 <211> 20
<212> DNA <213> Artificial Sequence <220> <223>

[ ¢6.,.C S . - : 2
oA s S Py DR 3. L PRSP Mdeas
mMegIre 106 niM2A02C1<223> synt heti c construct <400> 133

aaat cgat gt gagccgagag 2 0 <210> 134 <211> 20 <212> DNA

<213> Artificial Sequence <220> <223> synthetic
Cyelerdst ruct <400> 134 ctcggctcac atcgatttgg 2 0 <210>

135 <211> 20 <212> DNA <213> Artificial Sequence <220>

<223> synthetic struct <400> 135 aaat cgat gt.

o2 sodmal e I Blogy §las 53460 90 0E ST b sipn of Compound
AL A > e -
A L R R TR BT g g

buffdrlahd 12QuisddidmzENAKate? 1 Bie Wibtd Weeihzhtebes| 98 PC gor2@Aliute and then
<223> synthetic construct <400> 137 aaat cgat gt .
cogjed tpatyCagver 10 mipngs Tagacktubs wagadded 5006 mite THIINA ligase

i fd i <220> t i I .
@ S 500 FRAUIDEE ST 87 740 5l SB3RL Y hongn 0
ul FR 1A DMfer ddd theAeddlfimEcMtions e FRubreDat 162230 r 16 hours.
synthetic construct <400> 139 aaatcgatgt gtgcgagtag 2

0 <PollowingQigatian, samples 3epe-trpmfereedig 3. 5amt Eppasidarf tubes and
oGRS et TR LT I 00 W 20
- °C 1Bl FollbWim! cer@tiemes, theé @2 matant was removed and the pellet was' *
washed with 70% aqueous ethanol at -20 °C. Each of the pellets was then dissolved in
150 pL of 150 mM sodium borate buffer, pH 9.4.

Stock solutions comprising one each of building block precursors BB1 to BB12,
N,N-diisopropylethanolamine and 0-(7-azabenzotriazol-1-yl1)-1,1,3,3-
tetramethyluronium hexafluorophosphate, each at a concentration of 0.25 M, were
prepared in DMF and stirred at room temperature for 20 minutes. . The building block
precursor solutions were added to each of the pellet solutions described above to provide
a 10-fold excess of building block precursor relative to linker. The resulting solutions
were stirred. An additional 10 equivalents of building block precursor was added to the
reaction mixture after 20 minute, and another 10 equivalents after 40 minutes. The final
concentration of DMF in the reaction mixture was 22%. The reaction solutions were
then stirred overnight at 4°C. The reaction progress was monitored by RP-HPLC using
50mM aqueous tetraethylammonium acetate (pH=7.5) and acetonitrile, and a gradient of
2-46% acetonitrile over 14 min. Reaction was stopped when ~95% of starting material
(linker) is acylated. Following acylation the reaction mixtures were pooled and
lyophilized to dryness. The lyophilized material was then purified by HPLC, and the
fractions corresponding to the library (acylated product) were pooled and lyophilized.
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<223> synthetic construct <400> 141 aaat cgat gt

gtttggcgag 2 0 <210> 142 <211> 20<212> DNA <213>
wa@edosMssaral Sequence <220> <223> synthetic constT/US1004/042964

<400> 142 cgccaaacac atcgatttgg 2 0 <210> 143 <211> 20

<21 <213> Arti e <220 23>
Sonhe R gASstivedinghamt RE0ERCBRET Prorphas hulfay b -
8. 22arfd2(1 Ol %ﬂg'lféﬁéﬂﬁ V ]vge?s 40 AL 3?he°£dd1tf1cbrf3d>@1pendme results
equence <220> <2 3> synthetic construct <400> 14
n tgrhldngscgb@b d@ﬁtg@tdlssglgye@nommgo The4eaction mixoesgerg stnmqbat

3> Artifdc en > nt het
roof e e SR i SR Red P R Rl Guc Bhe) by 14,000
rprd) thesdpdrnatdft wasldmobbifusind 8200\t pibettd, ahd HRMeHBCRas<220>
<223> synthetic construct <400> 146 gtcggctcac
respgnepdad inggl ml of watep>Thegquepys washgvascpmbimgdawvith fhgssupernatant

<
ond ik b Pl G, TS SRR T DBt CGRB iy sqpon b
addi@drlef 2fcesRik2eoldNAhaiid]l 8¢ astotbiringthafinSeqnemaatisi?@0sthanol in

<223> synthetic _construct 00> 148 ttcggctcac
thegeaciap e éé;/oztév L 901&9&%9 ageous panplNxlyg gave a white
pelﬁrt Ebﬁlbﬁélﬁé theaf&RC qhé 2t v dwh&Y Mdastitiec 1@ ﬁ@%rdﬂ]gtzthanol
0> 149 aaat cgat tcggtagag 20 <210> 150
Aftcﬁtjpmovlal\wf soivk&bth;&melléu wasalrie8en aie e INIA0 rem@@3traces of ethanol

ntheti.c c truct <4OO 150 ctaccgacac atcgattt
andihgn iSerih 595 2. L tegq s P Pty dgea n
Roted P aresé2RorthSi MabRI 1, elodnst ruct <400> 151 aaat cgat gt
ggttgccgag 20 <210> 152 <211> 20 <212> DNA <213>
Artificial Sequence <220> <223> synthetic construct
<400> 152 cggcaaccac atcgatttgg 20 <210> 153 <211> 20
<212> DNA<213> Artificial Sequence <220> <223>
“Tmﬂynthetlc construct <400> 153 aaatcgatgt gagtgcgtag 2
0-<210> 154 <211> 20 <212> DNA <213> Artifici al

Bu h Tag
Bl;%%‘&ﬁ ence
Precursor

BB1 1.11
BB2 1.6
BB3 1.2
BB4 1.8
BB5 1.1
BB6 1.10
BB7 1.12
BB8 1.5
BB9 1.4
BB10 1.3
BB11 1.7
BB12 1.9
Cycles 2-5

For each of these cycles, the combined solution resulting from the previous cycle
was divided into 12 equal aliquots of 50 ul each and placed in PCR tubes. To each tube
was added a solution comprising a different tag, and ligation, purification and acylation

were performed as described for Cycle 1, except that for Cycles 3-5, the HPLC
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<220> <223> synthetic construct <400> 154 acgcactcac

atcgatttgg 2 0 <210> 155 <211> 20 <212> DNA <213>
wa@edoshssaral Sequence <220> <223> synt heti c CcONBET/USI004/042964

<400> 155 aaatcgatgt ggttgccaag 2 0 <210> 156 <211> 20

ur1§c%he?PIA des rlybte

dAE &

ruct

fi.cial
i Waig

gt

& PheerfSpaten

gycasccac At cgartt

an@bﬁ?dhﬂgb]lﬁl? prediiars20r €7d1ds2 Bpreadded i Tdbld 2.1 al
Sequence <220> <223> synthetic construct <400> 157
aaat cgat gt gtgcgaggag 2 0 <210> 158 <211> 20 <212> DNA

<21

conalt BEHLLE T ERARIE

thesddthad aébcﬂBédZ@bdQHAbﬂi’ghﬁbnAf tagh.i ci aI

atea%&gﬁl tﬁ% %

acac at cga

<223> synthetic construct <400> 159 aaat cgat gt
ggaacacgag 20 <210> 160 <211> 20 <212> DNA <213>
L cGefugneeaT2288cA828% Synthetic construct
cgtgttccac atcgatttgg 20 <210> 161 <211> 20
<212> DNA <2 CISTAMOTARNCAICTSS§ders -2220> <223>
synthetic construct <400> 161 aaatcgatgt gcttgtcgag 20

Art icfi_gi

<400> 16

<210> 162 <211> 20 <212> DNA <213> Artificial

Seq

t}etweeél tags

AR .

Sequence <220>

uence

TabR20> <223> synthetic construct <400> 162 cgacaagcac

At ¢ tttagg 20 <21 163.<211> 20 <212> DNA <213>
Bupdingf i ci|drycletiuencleCyded> <2p&ycleynt het|ilckohst r dct
BleckD0> 163agaat cgat gfagt t ccggt 48820 <210Tag64 <211> 20
Precpispr DNA <213> Artificial Sequence<220> <223>
BBlynt het i|@.Tonst r ucit3.2400> 16444ccggaacad. At cgatttigg 20
BB3210> 16% 211> 20] 812> DNA| 213> Arti|fsgl al Sequence

BE¥ 20> <423y Synthefig constrigh <400> 165 aaat cgat gt
BB&. 9(‘?"‘9(‘62310‘” <210 31‘Q° QLJ_J_’%ﬂB Q‘}E>+ P <21:’3>
B, 01 4 bt Cgeacib st ogart | 30,20 <2143 6 <215 20
BB6 1202 771302 YT 1442 5.12
BB7 2.5 3.5 4.5 5.5
BBS§ 2.6 3.6 4.6 5.6
BB9 2.4 3.4 4.4 5.4
BB10 2.3 3.3 4.3 5.3
BB11 2.9 3.9 49 5.9
BB12 2.11 3.11 411 5.11
Results:

The synthetic procedure described above has the capability of producing a library
comprising 12° (about 249,000) different structures. The synthesis of the library was
monitored via gel electrophoresis of the product of each cycle. The results of each of the
five cycles and the final library following ligation of the closing primer are illustrated in
Figure 7. The compound labeled “head piece” is Compound 1. The figure shows that
each cycle results in the expected molecular weight increase and that the products of

each cycle are substantially homogeneous with regard to molecular weight.

Example 2: Synthesis and Characterization of a library on the order of 10° members
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<212> DNA <213> Artificial Sequence <220> <223>

synthetic construct <400> 167 aaatcgatgt ggtcaggtag 20
WOE20mssueB8 <211> 20 <212> DNA <213> Artifi ci al PGERUSBNO@I2964

<220> <223> synthetic construct <400> 168 acctgaccac

atc tt 20 < > 169 <211> <21

e ¢ 1P srfesiofitary Sompseng aans RERE [T ASREt mgmpers was
ace hé&ﬁgl t GEIRdvah gg&g&gttag 20<210> 170 <211> 20

<212> 13> Arti |C|al Sequence <220> <223>

synthetlc construct <400> 170 aacaggccac atcgatttgg 20
CoudOnd 271 <211> 20 <212> DNA <213> Artificial Sequence

<220> <223> synthetic construct <400> 171 aaat cgat gt

ggaacaccag 20 <210> 172 <211> 20 <212> DNA <213>

Artificiab Sequ @ e <220> <228> synt heti c construct

<400> 173pgot Ottt cedc gg 20 <210> 173 <211> 20
0<213> Awt|f|C|aI Sefrede TCOH3' <223>
construct <400> 553 aaat cgat gt gcttgtccag 20
<211> 20 <212> DNA <213> Artificial Sequence
<220> <22 synthetic constryggt <400> 174 ggacaagcac
at cgat t t ggp- M@V\%}S\;ng 20 <212> DNA <213>

3

<212>
synt het i

H,

ArtificialdSequence<220> <2230-8@TEAE-PO,eBNst r uct
<400> 175 aaatcgatgt gtgcgagaag 20 <210> 176 <211> 20
<212> DNA <213> Artificial Sequence <220> <223>
&zégthetlc construct <400> 176 tctcgcacac atcgatttgg 20

Singje lgitericpdescfor gsoxyyibepuclsotigga <213> Artificial Sequence

A =2d@wsp23> synt hetic construct <400> 177 aaat cgat gt

C gagidguggag 20 <210> 178 <211> 20 <212> DNA <213>

G Agtiarfdsiieal Sequence <220> <223> synthetic construct

T <dyhtdihé8 ccgcactcac atcgatttgg 20 <210> 179 <211> 20
<212> DNA <213> Artificial Sequence <220> <223>

. synthetic construct <400> 179 aaatcgatgt gttgtccgag 20

Building block precursors:
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<210> 180 <211> 20 <212> DNA <213> Artificial Sequence

<220> <223> synthetic construct <400> 180 cggacaacac
wa@t@gasi4rgg 20<210> 181 <211> 20 <212> DNA <21BCT/US2004/042964

Artificial Sequence <220> <223> synthetic construct

<400> 181 aaatcgatgt gtggaacggag 20 <210> 182 <211> 20

<212> DNA <213> ArNr‘f\' cial S e <220> {223>

sy thetléHcons ruc 400> 182 cgttccacac chatttgg 20

<211pH20 <212> <213> Artif{chal Sequence

%ﬁ&@m 23> t heti ¢ Feemg <400> 183“aaatcgatgt

gagt gcgaag 20 4210> 184 <Pl1lg 20 <212>"PRA <213>

Artificial Sequengg <220> <223> synthetic construct

<400> 184 tcdtadfcac atcgatttgg 20 <210> 185 <211> 20

<2123pPNA £293> Argif i cial Saguence <220BB&223>

synthetic construct <400> 185 aaatcgat gt gtggaaccag 20

<210> 186 <211> 20 <212> DNA <213> Artifi(ci equence

<220>%223> synthetic co uc@ <400> 18S, acac

at cgat 20 <210ﬁm;87 <2 20 <2125™PNAl <
AwtlflgF%P<Sequence < 9Hsynthet|c construct
<400> 184.cafdt cgat gt gtthgcgag 20 <210> 188 <211> 20
<212> DNA <213> Awt|f|C|qJ Sequence <220> ¥3>
synthetletonstruct <400> f88 cgcctaacac atcgatttgg 20
<210> 189 11>5,20 <212> <213> Artificial Se nce
<220> R ydthetlc
ggcctgtgag—20 <@l0> 19
Artificial Sequence <220> <223> synthetic construct
<400> 190 ggcaggccac at cgaghi 99 20 <210> 19%g15211> 20
<212> DNA <213> Artificial Sequence <220> <223>

synt hetic struct <400> 191 aaat cgat gt gctcctgtag 20
<210> 192 > 20 <212 <213> Artificial Seq
<220> <223 synthetlc struct 00> A2
NH O Fmoc. A OH
ch\ Frmoe moc H/\"/
H O
o]
BBI1 BB12 BB13 BB14
Fmoc < H OH Frroc - Fmoc < B Fmoc < ,gg(?/
T Y Y I N
fe} (0]
BB15 BB16 BB17 BB18
Z
Fmoc —NH 4
Z:S OH ﬁmc—ﬁ::>—~\(0H
o]
BB19 BB20
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acaggagcac atcgatttgg 20 <210> 193 <211> 20 <212> DNA
<213> Artificial Sequence <220> <223> synthetic
wa@onsisssct <400> 193 aaat cgat gt ggt caggcag 20 rl/052009642964
<211> 20 <212> DNA <213> Artificial Sequence <220>
<223> synthetic cgnstruct <400> 194.gcctgaccac
atcgatttgg 20 <218% 195 <211> 95> DNA <218>
220> <223ﬁt hefmectns NocLOH
ggt caggaag 20 <210> 196 <211C)20
tificigh OCSequaﬁhé <220> <223>
QHI00> 196 t dct gaccac atcgatttgg 2
% <212> 213> Artificial
Seq ence <22 0 ><2273> synt het iggpgonstruct <4 gk 197
aaa %?Ft ggt agcdg¥g 2 0 <210> 198 <211> 20 <212>
<213> i ficial Sequence <220> <223> synthetic—N
construct <400> 198 cggctaccac @tcgﬂtttgg 2 0 210>

199 <2@tx 20 <212> 213> Art)fictal Sequengdi<220>
<223> theti c constjruct <400> 9 aaat cgat gt

ggcctdtaag 2 0 <210 200 <211> 20 [<2£2> DNA <2¥3> oy
Pﬁbti DHSequen EQS> yhtfegi ¢ constyudt
<4OO 2 tacaggc @}cgatttgg 0 <210> 201 N21
<212> DNA <213> ﬂPFl I'cial Sequence <220> <223¥moc
synt heti c construct <400> 201 aaat cgat gt gctttcggﬂg 2
0 <218B2902 <211> AB2212> DNA <BB3» Artificia
Sequence <220> <223> synthetic construct <400> 202
ccgaaagcac atcgatttgg 2 0 <210> 203<211> 20 K21
<213> Argificial Sequencep<220> <223> synt het

construéL_ 400> 203 aaat c@at gt gcgt aaggag 20
<211> <212> NA K213 AMH i@ ci al  Sequence, <2

20

DNA

tic constr orp4 cctt@@gpé
atcgaﬁtt g 20 <210> 205 <@l1> 20 <212> | f?
Artifici@l 'Sequence <220> O
BB29 BB30 BB31
Fmoc

oo N% W

Fmoc

Q

BB32 BB33 BB34 BB35
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<223> synthetic construct <400> 205 aaat cgat gt
gagagcgtag 20 <210> 206 ! <211> 20 <212> DNA <213>
wa@edosNFsaral Sequence <220> <223> synt heti c conBtT/US1004/042964
<400> 206 acgctctcac atcgatt'tgg 20 <210> 207 <211> 20
<212> DNA <213> Artificial Sequence <220> ' ,
synthetic construct <400> 207 aaat cgatgt ggacg
20 <2103 208 <211>2Q <212> Dqug#§§13> Artifi
Sequerfce }<220> <2233 heti c Fuct <4002
: atcgatttgg 207<210> 209 211> 20 €217
<213> ApiXi ci alg seqlengh <2208 <g23> synthet)c
constrfct <400> 209Naat cgat dgimgcPtt cgcag 20 210> 210
<D 26-B12> DNA <218> Artificial SequEMEen<gzd>
<2233Hsymt heti c construct <400> 210 gcgaaagcCac O
atcgatftgg 20 <210> 2pd;<211> 2BB38212> DNA BH393>
Artificral Sequence <220> <223> synthetic construgﬁ
0

<400> 211 aaat cgat gt gcgt aagea 0 <210> 212 <211% .
<212> DNA <213> Artificbal Sequenge or220> <223>

synt h Froct ég& 12 ¢gcttacheqc atcgaktiteg 20
Fm<zEM> 20 K21b> < Artificial Sefjuelice
£220> <223> synthetic construct <400> 213 aaat c%at
ggct aBBgag 20 <2108B414 <211> 208BA2> DNA <2158
Artificial Sequenceg<220> <223> synthetic construct
<400> 214 ccat agccag.-gt cgat%ég 20£5210> 215 <211> 20
<212> DNA <2%#3> Artificial Jemce <220> Fre233.__OH
sprtael i c cN<H’=|=&O> 215 Fadtcgat gt gact Etzag/ag 20
sed 081216 <211>ﬁ20 <212> DNA 19% Artificial Sedquence
<220 <223> synthetic construct <400> 216 ccagagggac
at cgaphd gg 20 <2HEB#5217 <211>BB36<212> DNA <213>
Artificial Sequence <220> <223> synthetic construct |
<400> 217 aaatcgatgt gcfggaaag 19 <210> 218 .<211

- RrOH I Froc OH
Frmoc _OH »
o Frroc N OH HN © N

|8 H
H ) Froc O o

/k Froc 0] //\
H HN H\)'\ OH F o _OH
H - moc «
1 1] o) (o] (0]
Froc O

BB53 BB54 BBSS
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<212> DNA <213> Artificial Sequence <220> <223>

synthetic construct <400> 218 ttccagcaca tcgatttgg 19
WEADEMSA1H <211> 20 <212 DNA <213> Artificial Berjusno£042964

<220> <223> synthetic construct<400> 219 aaat cgat gt

gccgaagtag 20 ;ﬁ}0> 220 <211> 20 <212> DNA <213>

Artificial Sequence <220> <223> synthetic construct
<400> 220 actteggcac atcgatt®©gg)20 <210> 221 <211> 20
<212> DNAM®¥1g ificialf ence <220> <223>
synthetic conStract <400> 221 Bgdkggat gt gctcctgaag 20
<210> 222 <21]1>.20 <212> DNA 13> Artificial Sequence
<220> <223> s hetic construct <400> 222 tcaggagcac
atcgatttgg 20 <210> 223 <211> 20 <212> DNA <213>
Artificial-Sequence <220> <2238pcSynthetic construct
<400> 223t:>atcgath c t@ﬁg/zp 210> 224 <211> 20
<212> DNA=213> Arti fi cllal “Sequendg 22@> <223>
synfTRS{T C \gonst ruct <400> 224 gact C e cgatttgg 20
<210> 225 <211> 20<21gnepNA <213z Artificial Sequence
<220> <2BBY synthetic construct 3Bdb> 225 aaat cgat gt
gagagcggeg 2 0 <210> 226 <211> 20 <23Z> DNA <213>
Artificfal Sequefice <290> <223> synthetic construct
<40/cc ctetoac aficgattggg 2 G <210> 227 <211> 20

Frs212> DNA <218> Artificital 1Sequenne™e220> <223>
syNth#ti c const¥Uct a0 227 aamtegdt gt gagagcgaag 2
0 <218> 228 <211> 20 <212> DNA <213> Artifici al
SequRBtee <220>BBpP3> synttic constgesct <400> 228
tcgctctcRmc atcgatttgg 0 <210> 229 <211> 20 <212> DNA
<213> Arpihicial Seq ge <220> <223> synthetic
construc 400> 229 %{ cgat gt gg¢cgaaggagy2 OH<210>
230 <21%> 20 <212> DNA A213> pAptiNicigtNSequence <220>

<2BBP -]y iC cgg§?+u~ 4Q0> 230 ccttcggcac
at cgat Ht gg 20 <210> 231
BB67 ' BB68
BB66
a S P
m ch ~ N\\‘ OH
a = H
=z Frroc A~ OH AN
Fmoc . A~ OH N /\[f
H/\g’ H g NH
BB69 BB70 BB71
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<211> 20 <212> DNA <213> Artificial

Sequence <220>

<223> synthetic construct <400> 231 aaat cgat gt
w@ewmgassgeag 20 <210> 232 <211> 20 <212> DNA <Z2HGEUS2004/042964

Artificial

Sequence <220> <223> synthetic construct

<400> 232 gcttcggcac atcgagd,t gg 20 0> 233 <211> 20

<292% DNA <213> ArtificbaK Sequenc fggo%m<223>
synt c _constriict <400> 233 aaat cgit 9¢” gt gttccgag 20
<210%=234 "¥¥11>720%212> BNA <213>Fmetidicial Sequence

<220

Art filial

<223> synthetic comst

/ MSTNEACT <400> 234 cggaacacac
Fat cgal t tagg 20 <210> 235 10 20 <212> DNA <213>

Sequence <220> <223> synt hBBT& construct

<400> 935 , aaatcgatgt gtctggcgag 20 <210> 236 <211>
20 'Bpg212> DNBB213> Arti fBRBal

synt hetic construct <400> 236 cgccaga
<210> 237 <211> 20 <212> DNA <213> Artifici al
<223> synthetic construct <
AD,<210> 238 <31l1> 20 <212
Sequencell <220>]l<223> synt
gat®t gg 20 <
2l Sequemnse
onstruct <400> 239 aaatclfat gt gcgaaaggag 20
<211> 20 <212> DNA '

<220> '

ccgat B€ac

e)<220> <223>
atcgatttgg 20

Sequence

>'@37 aaat cgat gt

DNA <213>

tic construct

0> 239 <211> 20

2054 <223>

Seque

<213>0Artificial

Sequencé <220> <223> 8B hetic consBBltt <400> 240

ccttt

, <213> Artificial

const U
242
s>

B¥ac atcgatttgg 20 <210> 241
Sequence 220> <

I <4 0Q.> 24laaatjfgat gty"gocgaagaag 20 <210>
11> 284 <212> > AHtI i cj
yntfhetic constru 400> 242Vt cllt cggcac

ﬁ%11> 20 <212> DNA
3> synthetic

&@equence <220>

atcgatttg® 20 <210> 243 <211> 20 <P12>°DNA <213>
Awtif%g%al Sequence 220> <223> syntpetic construct

N/\C’OH
| Il
Fmoc O

BBS81

®

N
!

Frmoc

OH

BB84

Frmoc

,

.|lE

[\

0]
OH

BBS§2

(0]
l;N
Frmoc C OH

BB8&5
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wGEynthsure construct <400> 244 '

<400> 243 aaatcgatgt ggttgcagag 20 <210> 244 <211> 20
<212> DNA <213> Artificial Sequence <220> <223>

20 <210> 245 <211> 20 <212> DNA ; <213> Artificial
Sequence’ <220> <223% synthetic construct ! ' <400>

245 J aaatcg ggat ggt ga~20~<210> <211> 20

<21 ' <213 tificial guence <2%3§6;223>

synthdtic constrct <400> 2¢d6 Cacfatccacsatbgatttgg 20
Fmog2 16> M7 211> 12002 Eft ) 3> At i figi aH

Seduefce<220> k228> synthéti const ructN <4Do> 247

aaat cgat gt gctatcgcag 20 <210> 248 <211> 29 <212> DNA
<218pg7Arti fi ci alggggquenceBB®20> <223> sypgdoeti C
construct <400> 248 gcgatagcac atcgatttgg 20 <210> 249
<211> 2Q <212> DNA <213> Artificial Sequence <220>

<223 @ thetic const ;;/(@40% 249 aaat cgat gt
0

gcgaagg¥ag 20 <210> 25 1> 20rms2did» DNA <213>
0
a

Artif al Sequence <% <223> syntheH c censtruct
<400> 250 gctttcgmac atcgmttgg 20 <X 51 <211> 20
Q?ﬁZN’tﬁﬁP 213> Artifiic Sequence <220> €P23>

synt Heticc construct <408> 251 aaat cgat gt gacactggag 20

ct gcaaccac atpgBUS$2004Hd42964

<210> 252 <211> 20 <212> DNA <213> Artifgmial Sequence
<220>BB2P3> synthetic B¥¥struct <400> 252 ccagt gt cac
atcgatttgg 20<210> 253 <211> 20 <212> DNA <213>

<400> 25

-CH§onstruct <4002 2
55 <ZFide 20 F
<220> <223> synthetic don

ggatggt cag 20 <210> 256 <211> 20 <212> DNA
BB9

Artificia

BB95

Table 3: Oligonucleotide tags used in cycle 1:

gequence <220
54 tgch
ONRH<213> Artifici aloHSequence
ruct <400> 255 aaat cgat gt

<223>
atttgg 20

Artificial Sequence <220> B> synt hetic const ruct
3 agy tcgatgt gtct ag 20 <210> 254 <211> 20

BB96

Tag
Number Top Strand Sequence Bottom Strand Sequence
5’-PO3- 5’-PO3-
AAATCGATGTGGTCACTCAG GAGTGACCACATCGATTTGG
1.1 (SEQ ID NO:121) . (SEQ ID NO:122)
5’-PO3- 5’-PO3-
AAATCGATGTGGACTAGGAG CCTAGTCCACATCGATTTGG
1.2 (SEQ ID NO:123) (SEQ ID NO:124)
5’-PO3- 5’-PO3-
AAATCGATGTGCCGTATGAG CATACGGCACATCGATTTGG
1.3 (SEQ ID NO:125) (SEQ ID NO:126)
5’-PO3- 5’-PO3-
AAATCGATGTGCTGAAGGAG CCTTCAGCACATCGATTTGG
14 (SEQ ID NO:127) (SEQ ID NO:128)
5’-PO3- 5’-PO3-
AAATCGATGTGGACTAGCAG GCTAGTCCACATCGATTTGG
1.5 (SEQ ID NO:129) (SEQ ID NO:130)
5’-PO3- 5’-PO3-
AAATCGATGTGCGCTAAGAG CTTAGCGCACATCGATTTGG
1.6 (SEQ ID NO:131) (SEQ ID NO:132)
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<213> Artificial Sequence <220> <223> synthetic
construct <400> 256 gaccatccac atcgatttgg 20 <210> 257

WE23H58@ <212> DNA <213> Artificial Sequence RRR0S2004/042964

<223> synthetic construct <400> 257 aaat cgat gt

ggt t gcacags'3ipis210> 258 <211> 20 <2123 phH\ <213>

Artificial ABRYIUEATETEARFCCERGRGSY Nt hebre GeRASWAKECGATTTGG

<408> 258 gigsansoes. phegattigy 2 0 <330y 2p9N52e137)20

<212> DNA 553> Artificial Sequence <22f3; <223>

synthetic gRRASEGUTLTEHRYT Ah@aat Coakgirag SRPEGATTTGG

0 £810> 260sedTiy 9. £9dp> DNA <213> ACERT el gh 1 36)

39y3.<223> synthetic constrgc_:lgof_ 0> 360

%ﬁcé@cﬁ%c%m

Sequence Ohs
t <
cga gcccc?‘A‘é&ﬁ?@éktﬂ}Q‘.%c%C%AZ%%g <2235 5 hE o
aaat'cgat gt gtgcct gy 025138

<21§> Arti D

%ggsi%i%tgﬁgéﬁ%&ﬁaﬁﬁy ;ggi ﬂ[jé § % AT 66

at gggtt%’gg%%?%%\g@% <211> 20 <2135CPNAD<B74140)

L SLalARKIERTE 5%59??2@5 synth g s At SaTTTGG
S ‘ﬁr‘f al

:g{igﬁ ZDﬁli > Ar Sequence <2282 LHoNQ:142

\'®)

20
EITGG

synt hetic 'éé%zéég%ﬁ%gaggca%?‘%@%t &&at tt
13> Arbiifel

Dy S op A Wi T £ NPT T g P e

gggcatccags’f@g‘<210> 266 <211> 20 <212%-B8NA <213>

Artificial*SeHHAEETOASGCAAAE synt ETPECETRACATEGATTTGG
<4bb> 266 d& A K Dgat tt gg 20 <2{BBQ2ED NQ11460
<212> DNAXFP3> Artificial Sequence <IRN3-<223>

synt het i ¢ AON5¢FHEETRAGCSCCPeYAGaat cgaf BEGEGECACAIEGATTTGG
<2tbth 268 EEQSIDANOAWY DNA <213> Ar ($EQcTRI NSegé@hce
<220> <22§$-P9Ty7'nt hetic construct <400>5’Z&B-t gat gcccac

at cgat t t g BT COABSTEEGGGTAGAG | CTACCGACACATCGATTTGG

1.15 (SEQ ID NO:149) (SEQ ID NO:150)

5-PO3- | 5°-PO3-

AAATCGATGTGGTTGCCGAG CGGCAACCACATCGATTTGG
1.16 (SEQ ID NO:151) (SEQ ID NO:152)

5°-PO3- 5°-PO3-

AAATCGATGTGAGTGCGTAG ACGCACTCACATCGATTTGG
1.17 (SEQ ID NO:153) (SEQ ID NO:154)

5-PO3- 5-PO3-

AAATCGATGTGGTTGCCAAG TGGCAACCACATCGATTTGG
1.18 (SEQ ID NO:155) (SEQ ID NO:156)

5°-PO3- 5°-PO3-

AAATCGATGTGTGCGAGGAG CCTCGCACACATCGATTTGG
1.19 (SEQ ID NO:157) (SEQ ID NO:158)

5°-PO3- 5’-PO3-

AAATCGATGTGGAACACGAG CGTGTTCCACATCGATTTGG
1.20 (SEQ ID NO:159) (SEQ ID NO:160)

5°-PO3- 5-PO3-

AAATCGATGTGCTTGTCGAG CGACAAGCACATCGATTTGG
1.21 (SEQ ID NO:161) (SEQ ID NO:162)

5’-PO3- 5-PO3-

AAATCGATGTGTTCCGGTAG AOCCGGAACACATCGATTTGG
1.22 (SEQ ID NO:163) (SEQ ID NO:164)

5’-PO3- 5"-PO3-

AAATCGATGTGTGCGAGCAG GCTCGCACACATCGATTTGG
1.23 (SEQ ID NO:165) (SEQ ID NO:166)

5’-PO3- 5-PO3-
1.24 AAATCGATGTGGTCAGGTAG ACCTGACCACATCGATTTGG
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<211> 20 <212> DNA <213> Artificial Sequence<220>
<223> synthetic construct <400> 269 aaat cgat gt
w@ewsgisagag 20 <210> 270 <211> 20 <212> DNA <Z2HGEUS2004/042964

Artificial Sequence <220> <223> synthetic construct
<400> 270 gatttgg 20 <2 1 0
212+ o SEIME NG, Sequence <%§%%2Z’%2§§-%58)2

syntheli ¢ sepgsiruct <400> 271 aaat cgag’gipzggacggatag 2u0
<210> 272 sRA0CGROGTEECeTENAAS213> Ar AACAGGAIC ARRINERCEITGG
<228> <223pRynitheld.c gxonstruct <400>(243 ab Gt £EQF
atcgat tt gg-263<210> 273 <211> 20 <212 pgyA <213>

Artificialy SeRteREETGERAATATEA Synt @GTGTES@%F\E?@?TTTGG

<404 273 GgAhgy. 1666t gt ccag 20 <2

<212> DNA <2I3> Artificial Sequence <@gz <223>

synthetic @96§tAIAH@fc A'P T‘Géﬁeﬁééﬁég %@ﬁcgﬁa (CARSGATTTGG
20<210> 27 %%o DNA <213 ji a)
Sequence 3. 3> synthetlc const;iig) 0> iy%
acal cgal o1 @?@Té@GZ 276 < ?Kéﬁc@%rme
<%;§? ﬁwtl > <223> 5
const ruct cttcac atcgagé < IB; 577
<211> 20 <5, T ci al REScaa%%6AaTTTGG
<%%$? synt( 277 a §§~’178)
gcctgt caag, ¢ <211> 20 <21 < >
Artificial,, > synt t
<40g> 278 ()63 ﬁgﬁ%?% g 20 < _;‘Bi(g‘)}zﬁTTGG
2T >TA ci'a Sequence < 3 )
synt het iC C 20
2105 280"%’2‘1 é‘%@%ﬂ‘g&‘éﬁﬁ?@lb AT APACATER AT TGS
Selq%}ence<2(§§9 I 39:d8dheti ¢ constru EQ4H?)>N%8:E)82)
. ggtgcttcac ,% atté? 20 <210> 281 <2{F9320 : <212
DNA <213>%~”t AG1GERACGD20> BIBASTRARMITEATTTGG
conBtruct (SEQID P 383 cgat gt gccttcsbfi'%% NO:184)
5-PO3- PO3-
AAATCGATGTGTGGAACCAG GGTTCCACACATCGATTTGG
1.33 (SEQ ID NO:185) (SEQ ID NO:186)
5’-PO3- 5°-PO3-
AAATCGATGTGTTAGGCGAG CGCCTAACACATCGATTTGG
1.34 (SEQ ID NO:187) (SEQ ID NO:188)
5°-PO3- 5’-PO3-
AAATCGATGTGGCCTGTGAG CACAGGCCACATCGATTTGG
1.35 (SEQ ID NO:189) (SEQ ID NO:190)
5’-PO3-
5’-PO3-AAATCGATGTGCTCCTGTAG ACAGGAGCACATCGATTTGG
1.36 (SEQ ID NO:191) (SEQ ID NO:192)
5’-PO3- 5’-PO3-
AAATCGATGTGGTCAGGCAG GCCTGACCACATCGATTTGG
1.37 (SEQ ID NO:193) (SEQ ID NO:194)
5’-PO3- 5’-PO3-
AAATCGATGTGGTCAGGAAG TCCTGACCACATCGATTTGG
1.38 (SEQ ID NO:195) (SEQ ID NO:196)
5’-PO3- 5’-PO3-
AAATCGATGTGGTAGCCGAG CGGCTACCACATCGATTTGG
1.39 (SEQ ID NO:197) (SEQ ID NO:198)
5’-PO3- 5'-PO3-
AAATCGATGTGGCCTGTAAG TACAGGCCACATCGATTTGG
1.40 (SEQ ID NO:199) (SEQ ID NO:200)
5’-PO3- 5°-PO3-
AAATCGATGTGCTTTCGGAG CCGAAAGCACATCGATTTGG

1.41

(SEQ ID NO:201)
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<210> 282

<211> 20 <212> DNA <213> Artificial

Sequence <220> <223> synthetic construct <400> 282
wae@aasggcac atcgatttgg 20 <210> 283 <211> 20 <@ARESIODN042964

<213> Artificial
const ruc
<211> 20
<223> syn
,§t4§gattt
Artificia
<400> 285
<27%> DNA

h 400 86
NG My

R
ég_% i%Pz%’s gg <§1szo

e,

’

Sequence <220> i
283 aaat cgat gt gtcgt

ag 20<
Sequence |

9t @ﬁ@@ﬁéezggﬁa%m

<223> synthetic

20 <210> 284

%ﬁ%EECAT68%9TTGG
<2?1%4>

%@iﬁ%‘{éﬁ%ﬂm

3?>O 6)

<dA%> <223SEQ APnE0:@0%nst ruct <400> Ty

gt gat ccgag,
Artificia
<4a¥> 288 (&

20 <210> 288 <211> 20 <2 2155P
TCGHPHEGCODECCGHHE ik §
tl@aé@czé’@égatttgg 20 <21~°€EQ2@© N912E0 )0
<212> DNAS<P@3> Artificial

uence <IJ¥H3

PAABRAARGOATTTAG

- <223>

synt hetic AM%QG%E@TQ(&@@AA@@@ aat cgé@%ﬂ@@@@@@é@ﬁ&AE@T GG
<2145> 290 (SE@M IDRHO<2133 DNA <213> Ar t$EQ ciRINGegiehce

<220> <223>PQ¥n

thetic construct <400>"¥®93-cgcct gacac

at cgat t t g2 CRATSTGGETAPGFAGR0 <21 LCONNGCOAGATCGATTTGG
Arlt47f i ci al (SB@qUend® :223)0 ><223> synt MREQ cIR A3t 2 1k

<400> 2915aB@3cgatgt gtcgtccaag 2 0 LPE3-292 <211> 20
<212> DNAAAMIEGATGTEACTETGSaGuence CRACAGICASATCGATTTIGG
syishet i ¢ (S&E@sIDUMO :246G0> 292 t ggacgack At ¥R t2 1) 2

-0 <210> 293 <211> 20 <212> DNA <213> #ekO3-i ci al
Sequence $2P0FAIRCGAPETRETGGAAAGSt ITIICAGORACAZAGATTTGG
aaawcgatgusggaqggagaglz)o <210> 294 <Hp PO NdlimeINWA

1.50

1.51

1.52

1.53

1.54

1.55

1.56

1.57

1.58

1.59

- 5°-PO3-
AAATCGATGTGCCGAAGTAG
(SEQ ID NO:219)

5’-PO3-
AAATCGATGTGCTCCTGAAG
(SEQ ID NO:221)

5’-PO3-
AAATCGATGTGTCCAGTCAG
(SEQ ID NO:223)

5’-PO3-
AAATCGATGTGAGAGCGGAG
(SEQ ID NO:225)

5°-PO3-
AAATCGATGTGAGAGCGAAG
(SEQ ID NO:227)

5°-PO3-
AAATCGATGTGCCGAAGGAG
(SEQ ID NO:229)

5°-PO3-
AAATCGATGTGCCGAAGCAG
(SEQ ID NO:231)

5’-PO3-
AAATCGATGTGTGTTCCGAG
(SEQ ID NO:233)

5°-PO3-
AAATCGATGTGTCTGGCGAG
(SEQ ID NO:235)

5’-PO3-
AAATCGATGTGCTATCGGAG
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5°-PO3-

ACTTCGGCACATCGATTTGG

(SEQ ID NO:220)

5’-PO3-
TCAGGAGCACATCGATTTGG
(SEQ ID NO:222)

5’-PO3-
GACTGGACACATCGATTTGG
(SEQ ID NO:224)

5’-PO3-
CCGCTCTCACATCGATTTGG
(SEQ ID NO:226)

5°-PO3-
TCGCTCTCACATCGATTTGG
(SEQ ID NO:228)

5’-PO3-
CCTTCGGCACATCGATTTGG
(SEQ ID NO:230)

5’-PO3-
GCTTCGGCACATCGATTTGG
(SEQ ID NO:232)

5’-PO3-
CGGAACACACATCGATTTGG
(SEQ ID NO:234)

5’-PO3-
CGCCAGACACATCGATTTGG
(SEQ ID NO:236)

5’-PO3-
CCGATAGCACATCGATTTGG



<213> Artificial Sequence <220> <223> synthetic
construct <400> 294 ctccgtccac atcgatttgg 2 0 <210>

WQ M52 20 <212> DNA <213> Artificial SequePCBUSDAD042964

<223> synthetic construct <400> 295 aaat cgat gt

ggt agcagag <211> 20 <21 gé)l\lf«]: 243
Artifici aI Cgugﬁcj:l\ge)g > <223> synt h§ ons%rg%

<400> 296 scipgat accac atcgatttgg 2 0 <@IEps-297<211> 20
<212> DNA sRABCGATGTGCGAAGERAGEeNCe <CCTUPTCBCRCATCGATTTGG
synédeti c asmstrnigio gH¥)> 297 aaat cgatgkoggst gobgpag) 20

<ZIU> 298 s3> 20 212> DNA <ZI3> Abiposl al sequence
<220> <22%«§T@GR?G‘T@C@%‘%§MM@ <400>T@?13C@G@R@QWT’ITGG

Artlgfl ci als,% uence <228> <223> synt h?t construct)

:‘2100> éﬁﬁA @@ ‘r@‘rp%ﬁ"i‘a gﬁ\ﬁeﬁgef%@ c%%%%%%é@rﬂce
syn etlc truct <4%dd> 300 gtccgtc algojeltc tt%44)
<210> 301

b2

d@}&}% 13> Ar
<2F <22 %@?g?ég nstruc <400>(
gtc ggcaag %§/ <211> 20 <212§
Art|f|C| al 6;%& C%223> Sy
> 302 gg 2 0 <
g@ %g% |aI Sequence <

| vuds—a

TR ARRIRI I TGG
5ok s

f%%‘;ﬁ dfrrce

»

synt het>|c o gc éé%%ﬁ@ 3atcga 329 I TTGG
gehé%gce3< {ig’z 0 thetlgcéégtrg jgi: 36a0)
Pan 5@@%@@3&&& ; 35l it At
con®t ruct

306 <211> 526’0221

Zt/cgat gt gectt cgﬁP 5DgNQ»352)
DI\IA <213> Artifici
<223> synt%‘f*TGGégﬁgf}FGEf}GQ% 306 ¢ ggg

uence <220>
é%@g@CATCGATTTGG '

atbh 1 gl £Q RS Yo (6EQ 1D No:254)
AAATCGATGTGGATGGTCAG GACCATCCACATCGATTTGG
1.68 (SEQ ID NO:255) (SEQ ID NO:256)
5’-PO3- 5’-PO3-
AAATCGATGTGGTTGCACAG GTGCAACCACATCGATTTGG
1.69 (SEQ ID NO:257) (SEQ ID NO:258)
5’-PO3- 5’-PO3-CGATGCCCCATCCGA
AAATCGATGTGGGCATCGAG TTT GG
1.70 (SEQ ID NO:259) (SEQ ID NO:260)
5’-PO3- 5’-PO3-
AAATCGATGTGTGCCTCCAG GGAGGCACACATCGATTTGG
1.71 (SEQ ID NO:261) (SEQ ID NO:262)
5’-PO3- 5’-PO3-
AAATCGATGTGTGCCTCAAG TGAGGCACACATCGATTTGG
1.72 (SEQ ID NO:263) (SEQ ID NO:264)
5’-PO3- 5’-PO3-
AAATCGATGTGGGCATCCAG GGATGCCCACATCGATTTGG
1.73 (SEQ ID NO:265) (SEQ ID NO:266)
5’-PO3- 5’-PO3-TGATGCCCA CAT CGA
AAATCGATGTGGGCATCAAG TTT GG
1.74 (SEQ ID NO:267) (SEQ ID NO:268)
5’-PO3- 5’-PO3-CGA CAG GCA CAT
AAATCGATGTGCCTGTCGAG CGATTT GG
1.75 (SEQ ID NO:269) (SEQ ID NO:270)
5’-PO3- 5’-PO3-ATC CGT CCA CAT
AAATCGATGTGGACGGATAG CGATTIT GG
1.76 (SEQ ID NO0O:271) (SEQ ID NO:272)
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<211> 20 ! <212> DNA i <213> Artificial Sequence |
<220> <223> synthetic construct <400> 307 [ aaatcgatgt

wa@nagssarag 2 0 <210> 308<211> 20 <212> DNA <2ZBGrrUS2004/042964

Artificial Sequence <220> <223> synthetic construct

i %Eé?éégsseﬁssggg%%ﬂ

het i aaat cga

> 310 > 2 DNA <213> Ar qQien
5205 222 31‘ R <4003 &Gﬁﬁccacéh
at c7%atttg 87 2 § 20 <21 %
At i ci al n > <223> synt '
400> 311 ié?“@ HEAT

g 20 <
DNA ‘%&% {:‘gég’quence
S})n7t9het| C égﬁsllpu@f) 400> 312 acagcac Hjﬁtéo
<210> 313 < > 9 <212> &%3 ArB_L)(f’ %T &4 AT
<220> q"ljé(i}l Ggéf"F ct <4009 %éfjtcf cct gt
<d180> 314 éﬁ;@ IDgNQ> 299) pNA <213> Art 1‘%&&4&
<220> <223> synthetic construct <400 ErACAT
<210> 31535<PQ3IA AN TCOASTGTRECEHGGIAK, tCrCMm equence
<dHi> <223SEQAPhEPI:@8ddnst ruct <400>(SEEG I
<210> 3165<P@3> 9 <212> DNA <213> Arty O3 ﬁé&AT
<220> <223AANKINEGTCTCGREPABt <400>CC3"1€TE§%CCctgct
<4183> 317 (8EQ1XDgN@22B83)DNA <213> Arti9BQiHY N
<220> <228>P@¥nt hetic construct <4003’8PP-CAG g@%?AT
<210> 318 ALATCCATGDGGAGHNAGAS1 3> Ar tGGA ETAIGEequence
<AX3> <223 SEQyADhENI:@850nst ruct <400>(3FB Hadf ;a&4)
<210> 3195%<PQ@3> 9<212> DNA <213> Art i¥POBCGadtencs CAT
<220> <223AMSRGRGAEGTGTGHRSECALE <400XCGATTT GG

1.84 (SEQ ID NO:287) - (SEQ ID NO:288)
: 5’-PO3- ' S 5’-PO3-CGC CTG ACA CAT
. AAATCGATGTGTCAGGCGAG CGA TTT GG :
1.85 (SEQ ID NO:289) (SEQ ID NO:290)
5’-PO3- ‘ 5’-PO3-TGG ACG ACA CAT
AAATCGATGTGTCGTCCAAG CGA TTT GG

1.86 (SEQ ID NO:291) (SEQ ID NO:292)
5°-PO3- 5°-PO3-CTC CGT CCA CAT
AAATCGATGTGGACGGAGAG CGA TTT GG

1.87 (SEQ ID NO:293) (SEQ ID NO:294)
5°-PO3- 5’-PO3-CTG CTA CCA CAT
AAATCGATGTGGTAGCAGAG CGA TTT GG

1.88 (SEQ ID NO:295) (SEQ ID NO:296)
5°-PO3- 5°-PO3-
AAATCGATGTGGCTGTGTAG ACACAGCCACATCGATTTGG

1.89 (SEQ ID NO:297) (SEQ ID NO:298)
5°-PO3- 5°-PO3-GTC CGT CCA CAT
AAATCGATGTGGACGGACAG CGA TTT GG

1.90 (SEQ ID NO:299) (SEQ ID NO:300)
5°-PO3- 5°-PO3-TGC CTG ACA CAT
AAATCGATGTGTCAGGCAAG CGA TTT GG

1.91 (SEQ ID NO:301) (SEQ ID NO:302)
5°-PO3- 5°-PO3-
AAATCGATGTGGCTCGAAAG TTCGAGCCACATCGATTTGG

1.92 (SEQ ID NO:303) (SEQ ID NO:304)
5°-PO3- 5’-PO3-CCG AAG GCA CAT
AAATCGATGTGCCTTCGGAG CGA TTIT GG

1.93 (SEQ ID NO:305) (SEQ ID NO:306)
5°-PO3- 5°-PO3-GTG CTA CCA CAT

1.94 AAATCGATGTGGTAGCACAG CGA TTT GG
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caggaccgt 9 <210> 320 <211> 9 <212> DNA <213>

Artificial Sequence <220> <223> synthetic construct
WE2@6/058290 ggtcctget 9 <210> 321 <211> 9 <212>PONBS2004/042964

<213> Artificial Sequence <220> <223> synthetic

construct ,<400>_3 aggacagt 9 <210> >9

<212> DNA §%§3;DAEI% 1% g? Sequence &%‘%ﬁl@%%\@ﬁos)
synt heti cscppat ruct <400> 322 tgtcct gepo9-GaRA1OPTIXA CAT
<211> 9 <QARTIMIGRIGRAAGChIE al  Sewpemee Ge220>

<323> syntBep QDCQBS%@Zt <400> 323 camcetiagng: 3900>
324 <211> 9P6 12> DNA <213> Artifici ab_pSegueNEeesCRRTAT

<223> SyninaicE, LRIRIGHSERdPRE 324 CagRgased <210
33%96<211> Qpr232>nBNA, $213> Artifi ci algeppauengs 39240>

326 <211> 9 <212> DNA <213> Artificial Sequence <220>
<223> synthetic construct <400> 326 agccgtcct 9 <210>

Taﬁ@ﬁ s%gaau&eoﬁaa%’@s%m%% goArtificial Sequence <220>

3> synthetic construct <400> 327 cactctcgt 9 <210>
T@S <211> 9 <212> DNA , <213> Artificial Sequence <220>
NuBa> Soptshrahd sequemset r uct Bétin sB2Rl seqlergagagt gct 9
<210> 3Z2P03LHIPGECISGTZ2> DNA-POSLAGGATAA Tcal al  Sequence
2.£220> <@F3y 15y Mdretixg cons{swot I5400>382P gtagcctgt 9
<210> 33Pos2WFcAcedE> DNAsiiBegiiddrféeral Sequence
25220> <233y gynidiehisy constgsrgt 1540023880 aggcet acct
<210> %%oﬂ@d&c@f@@@ DNA_pel8xcATid teei al Sequence

25220> <223y gy Mdetin constiguef 174893333 gccactt gt
3510 Sk A e DN A g1 8 Sequence
25220> (sEQ 1D NO:319) (SEQ ID NO:320)

5’-PO3-CAG GAC AGT

5’-PO3-TGT CCT GCT

2.5 (SEQ ID NO:321) (SEQ.- ID NO:322)
‘ " '5°.PO3-CAC TCT GGT 5°-PO3-CAG AGT GCT
2.6 (SEQ ID NO:323) " (SEQ ID NO:324)
5’-PO3-GAC GGC TGT 5’-PO3-AGC CGT CCT

2.7 (SEQ ID NO:325) (SEQ ID NO:326)
5’-PO3-CAC TCT CGT 5’-PO3-GAG AGT GCT

2.8 (SEQ ID NO:327) (SEQ ID NO:328)
5’-PO3-GTA GCC TGT 5’-PO3-AGG CTA CCT

2.9 (SEQ ID NO:329) (SEQ ID NO:330)
5’-PO3-GCC ACT TGT 5’-PO3-AAG TGG CCT

2.10 (SEQ ID NO:331) (SEQ ID NO:332)
5°-PO3-CAT CGC TGT 5’-PO3-AGC GAT GCT

2.11 (SEQ ID NO:333) (SEQ ID NO:334)
5°-PO3-CAC TGG TGT 5’-PO3-ACC AGT GCT

2.12 (SEQ ID NO:335) (SEQ ID NO:336)
5°-PO3-GCC ACT GGT 5’-PO3-CAG TGG CCT

2.13 (SEQ ID NO:337) (SEQ ID NO:338)
5’-PO3-TCT GGC TGT 5’-P0O3-AGC CAG ACT

2.14 (SEQ ID NO:339) (SEQ ID NO:340)
5’-PO3-GCC ACT CGT 5°-PO3-GAG TGG CCT

2.15 (SEQ ID NO:341) (SEQ ID NO:342)
5’-PO3-TGC CTC TGT 5’-PO3-AGA GGC ACT

2.16 (SEQ ID NO:343) (SEQ ID NO:344)
5'-PO3-CAT CGC AGT 5°-PO3-TGC GAT GCT

2.17 (SEQ ID NO:345) (SEQ ID NO:346)
5’-PO3-CAG GAA GGT 5’-PO3-CTT CCT GCT

2.18 (SEQ ID NO:347) (SEQ ID NO:348)
5°-PO3-GGC ATC TGT 5°-PO3-AGA TGC CCT

2.19 (SEQ ID NO:349) (SEQ ID NO:350)
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<223> synthetic construct <400> 332 aagtggcct <210>

333 <211> 9 <212> DNA <213> Artificial Sequence <220>
WE2B3Bss"yNt heti ¢ construct <400> ' 333 cat cgct geCHEIDD4/042964

, 334 <211> 9 <212> DNA <213> Artifi ci al Sequence i

<220> 2 cons agcgat gct
10> § 8 &g% Eéglal Sequence
20> 6 cons é
5cactg t <27 <213>
t|f| Q é)ﬁghéé 220> A5 fgﬁggflc construct
212> DNA

3
2%%13> A(ﬁEQT |Ir9 ence @%9]2215%95 ht het i c

constréc‘?oémﬁ"ﬁ@? ccact?(q%(ng"Sx 2LAG <211> 9
2.2212> DNEQIDNONA5H) ci al uBRCRC 2985, <223>

synt het5/-€0861st €GEITGIA00> gégxkéﬁﬁgﬁﬁﬁﬁcﬁ <210> 339
22011> ASERIZD MIQA 3EP13> Ar{$EQcIRI NSeg@iehce <220>
<223> $Sy-RORAIGCCTONST uct XAB-CGRLGGCAGAct gt , 9
2.5210> 34AE2ATL NG 362)2> DNASEQLIBD> N&k362) ci al Sequence
<220> <$2PB33-AyACmetdET conss’ rrREB-GEAWIFG 38D agccagact 9
2.5210> 3EBEFADL NG 3630)2> DNOse@18p wotséari al
Sequencesrd20rrE28TGIy Nt hed I L AGGIACE CIA00> 341
2.9rcact CHEF 2 NBAL55211> 9sE@ley s s@l3> Arti ficial
Sequengepe3zHLT G2eIGBY Nt hetpas-teaHAGIctT<400> 342
2,980t 99CHEF A NRAE 211> 95rd12y s3> Artifici al
Sequencepsd A G&én YNt hetpes_gaasiradigbT<400> 343
% gcct ct W AW XM 9211> 9553125 s 7gi3> Artificial
equence pR K & ﬁynth@ﬁk93geaqkky@&T<4OO> 344
.?&aggca@EQQI]EPT\I : 132 > ¥SEQ ID NO:372)

5’-PO3-CGG ACC TGT

5°-PO3-AGG TCC GCT

2.31 (SEQ ID NO:373) . - (SEQ ID NO:374)
- 5°.PO3-CAA CGC AGT ~ - 5’-PO3-TGC GTT GCT
2.32 (SEQ ID NO:375) (SEQ ID NO:376)
5°-PO3-CAC ACG AGT 5’-PO3-TCG TGT GCT
2.33 (SEQ ID NO:377) (SEQ ID NO:378)
5°-PO3-ATG GCC TGT 5°-PO3-AGG CCA TCT
2.34 (SEQ ID NO:379) (SEQ ID NO:380)
5°-PO3-CCA GTC TGT 5°-PO3-AGA CTG GCT
2.35 (SEQ ID NO:381) (SEQ ID NO:382)
5°-PO3-GCC AGG AGT 5°-PO3-TCC TGG CCT
2.36 (SEQ ID NO:383) (SEQ ID NO:384)
5°-PO3-CGG ACC AGT 5°-PO3-TGG TCC GCT
2.37 (SEQ ID NO:385) (SEQ ID NO:386)
5°-PO3-CCT TCG CGT 5°-PO3-GCG AAG GCT
2.38 (SEQ ID NO:387) (SEQ ID NO:388)
5°-PO3-GCA GCC AGT 5’-PO3-TGG CTG CCT
2.39 (SEQ ID NO:389) (SEQ ID NO:390)
5°-PO3-CCA GTC GGT 5°-PO3-CGA CTG GCT
2.40 (SEQ ID NO:391) (SEQ ID NO:392)
5°-PO3-ACT GAG CGT 5’-PO3-GCT CAG TCT
2.41 (SEQ ID NO:393) (SEQ ID NO:394)
5°-PO3-CCA GTC CGT 5°-PO3-GGA CTG GCT
2.42 (SEQ ID NO:395) (SEQ ID NO:396)
5’-PO3-CCA GTC AGT 5’-PO3-TGA CTG GCT
2.43 (SEQ ID NO:397) (SEQ ID NO:398)
5’-PO3-CAT CGA GGT 5°-PO3-CTC GAT GCT
2.44 (SEQ ID NO:399) (SEQ ID NO:400)
5’-PO3-CCA TCG TGT 5°-PO3-ACG ATG GCT
2.45 (SEQ ID NO:401) (SEQ ID NO:402)
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<212> DNA <213> Artificial Sequence <220> <223>
synthetic construct <400> 345 catcgcagt <210> 346
W 23m387%212> DNA <213> Artificial Sequence <PRDES2004/042964
<223> synthetic construct <400> 346 tgcgatgct<210> 347
<211> 95<RIRSTONAGRES> Ar tsi bpsicata Seduence <220>
24823> syskgetDeNooastyuct <4y A Lcag@gaaggt <210>
348 <213®-6AE2PADNAT<2133- Apsiddchalr cegguence <220>
29223> systbhetpCcneonsty uct 19 Lot gct <210>
—319_'21§,>PC93 é%é?(?rCPNéTQl?’% Ph uence <220>
3 heg gL u SRS T

ctgt <210>

423> Sygkh
350 <21tL= CA <220>
S 23> s 0 ;uct 2488 Ae ccct <210>
2481 <01135¢ %ég% 213>(SER |Ifq N quence <220>

235 sy RAORG TGI8 248@;@§Ngﬁa ot SaT00
23@2 <2113™% <2133 5K iIp MCakt188quence<220>
<223> s ﬂ'@tq{’e(tﬂI éTAGGF?gtruct SHOHSEIRG TS Tccget <210>
2§§3 <214359 1D1¥Q: PN <2134 SRR I é’pal‘llgéquence <220>

<223> r?@?e@@@Tgéﬁ@tTruct 54B@$A§§®C§&ﬁ?§;gcgt <210>
2384 <2115F9 D1¥0: PN © <2 1ASEQATDI NOg##dl) Sequence
<220> <JFEB- AETEE Consf-PEI-AGIIGCASBI gccagt got
28310> 353FQ2HANO: 4D1p> DNASER13P Kotiflsti al Sequence
<220> JPB-EyHiGbeGGd const-RRI-CIFOBSATTS t ct cct cgt
22%910> 36¥E@2UOSN®: 4P9P> DNASER13D RotiRogi al Sequence
<220> <DPYB-AGOAREEGT ' conSTHPOB-CAGABTICIS6 . gaggagact
24£510> 36¥EX2UIN®: 4212> DNASEQ<2Db3NOArbRfi ci al
Sequenc@é-PARALGEPIIGT sy nt hetP@3-CAASIOGAET <400> 357

266t gt ct (BEQR 1D NBHB123)

5’-PO3-AGCACTCGT

(SEQ ID NO:424)
5’-PO3-GAGTGCTCT

. 2.57 (SEQ ID NO:425) (SEQ ID NO:426)
5’-PO3-GCGATTGGT" 57-PO3-CAATCGCCT

2.58 (SEQ ID NO:427) (SEQ ID NO:428)
5’-PO3-CCATCGCGT 5’-PO3-GCGATGGCT

2.59 (SEQ ID NO:429) (SEQ ID NO:430)
5’-PO3-TCGCTTCGT 5’-PO3-GAAGCGACT

2.60 (SEQ ID NO:431) (SEQ ID NO:432)
5’-PO3-AGTGCCTGT 5’-PO3-AGGCACTCT

2.61 (SEQ ID NO:433) (SEQ ID NO:434)
5’-PO3-GGCATAGGT 5’-PO3-CTATGCCCT

2.62 (SEQ ID NO:435) (SEQ ID NO:436)
5’-PO3-GCGATTCGT 5’-PO3-GAATCGCCT

2.63 (SEQ ID NO:437) (SEQ ID NO:438)
5’-PO3-TGCGACGGT 5’-PO3-CGTCGCACT

2.64 (SEQ ID NO:439) (SEQ ID NO:440)
5’-PO3-GAGTGGCGT 5’-PO3-GCCACTCCT

2.65 (SEQ ID NO:441) (SEQ ID NO:442)
5’-PO3-CGGTGAGGT 5’-PO3-CTCACCGCT

2.66 (SEQ ID NO:443) (SEQ ID NO:444)
5’-PO3-GCTGCAAGT 5’-PO3-TTGCAGCCT

2.67 (SEQ ID NO:445) (SEQ ID NO:446)
5’-PO3-TTCCGCTGT 5’-PO3-AGCGGAACT

2.68 (SEQ ID NO:447) (SEQ ID NO:448)
5’-PO3-GAGTGGAGT 5’-PO3-TCCACTCCT

2.69 (SEQ ID NO:449) (SEQ ID NO:450)
5’-PO3-ACAGAGCGT 5’-PO3-GCTCTGTCT

2.70 (SEQ ID NO:451) (SEQ ID NO:452)
5’-PO3-TGCGACCGT 5’-PO3-GGTCGCACT

2.71 (SEQ ID NO:453) (SEQ ID NO:454)
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<211> 9 <212> DNA <213> Artificial Sequence <220>

<223> synthetic construct <400> 358 agacaggct <210>
WEB2Ds56Z1> 9 <212> DNA <213> Artificia
<223> synthetlc const ruct <400> 359 caacgctgt <210>

ﬁ"ee—<—2 1 guence <220>
,5223> S S0 A%tgct <210>
-é 1 <2 - o <220>

<223> ettt QT uct SA00sASH g‘g cggt <210>
2352 <21f¥“b3géf§54éNﬂ <2 3$SEP tPi ¥Paf>8bquence <220>
<223> PAHGCCAMSEr uct XAPsTGESGE §>g cact <210>
2363 <211ED IO 49NN <2134SERt TPi ¥Pat6Sequence<220>
<223> s}/ﬁpﬁ&GE%T@Truct XAWB-AG68/4E4dE gecgt 9 <210>
2354 <210SE® D NO: PNA <213*%SERt LPi ¥Pak6Bkquence <220>
<223> SyRMOBIGETGEHASTr uct XAPBTBGACGEGdt gt ct 9 <210>
2.365 <21(SE® K NO4NA <213*SERt LPi ¥pat6éSkquence <220>
<223> SROASIAACGHASTT uct $ABRB-CBEETTEGTcct gt 9 <210>
2366 <21(SE® KRN0 4NA <213*SBOt LDi §Dak66kquence <220>
<223> sydrOnarGCAGCAMNGTr uct S4BB>ABG6Taggacgact 9 <210>
2387 <21(sEQ® K21®»>4NA ' <218BQAIDI KDeciaB) Sequence 1
<220> !5’ #233EEHAINGETI C COofsROUCTGAEBAET367 gct gccagt
299! <21EBERD $lksD <212%sEHAIE248>4A08i fi ci al
Sequence-Pe3205TGCCAGTSY Nt hetr@3-Ttaashouetr <400> 368 |
28@9CcagCHEP R 3601 )<211> (Brg21B>NONA7 213>
Artifi oy 2033eaencect220> s2AFRGeYTERLIrC const ruct
2§£00> 3684 capaRs H7H <210358801528%d74947212> DNA
<213> Arponler@AcSea¥ence sEIRCGCTGACCT

SequenpEr/ED04#042964

2.82

(SEQ ID NO:475)
5’-PO3-TCAGGAGGT

(SEQ ID NO:476)
5’-PO3-CTCCTGACT

2.83 (SEQ ID NO:477) (SEQ ID NO:478)
5°-PO3-AGCAGGTGT 5°-PO3-ACCTGCTCT
2.84 (SEQ ID NO:479 (SEQ ID NO:480)
5’-PO3-TTCCGCAGT 5’-PO3-TGCGGAACT
2.85 (SEQ ID NO:481) (SEQ ID NO:482)
5°-PO3-GTCAGCCGT 5’-PO3-GGCTGACCT
2.86 (SEQ ID NO:483) (SEQ ID NO:484)
5’-PO3-GGTCTGCGT 5’-PO3-GCAGACCCT
2.87 (SEQ ID NO:485) (SEQ ID NO:486)
5’-PO3-TAGCCGAGT 5°-PO3-TCGGCTACT
2.88 (SEQ ID NO:487) (SEQ ID NO:488)
5’-PO3-GTCAGCAGT 5’-PO3-TGCTGACCT
2.89 (SEQ ID NO:489) (SEQ ID NO:490)
5°-PO3-GGTCTGAGT 5’-PO3-TCAGACCCT
2.90 (SEQ ID NO:491) (SEQ ID NO:492)
5°-PO3-CGGACAGGT 5’-PO3-CTGTCCGCT
291 (SEQ ID NO:493) (SEQ ID NO:494)
5°-PO3-TTAGCCGGT5’- 5’-PO3-CGGCTAACTS’-PO3-
PO3-3' 3
2.92 (SEQ ID NO:495) (SEQ ID NO:496)
5°-PO3-GAGACGAGT 5’-PO3-TCGTCTCCT
2.93 (SEQ ID NO:497) (SEQ ID NO:498)
5°-PO3-CGTAACCGT 5’-PO3-GGTTACGCT
2.94 (SEQ ID NO:499) (SEQ ID NO:500)
5’-PO3-TTGGCGTGT5’- 5°-PO3-ACGCCAACTS5’-PO3-
PO3-3' 3
2.95 (SEQ ID NO:501) (SEQ ID NO:502)
5°-PO3-ATGGCAGGT 5°-PO3-CTGCCATCT
2.96 (SEQ ID NO:503) (SEQ ID NO:504)
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<223> synthetic construct <400> 370
371 <211> 9 <212> DNA <213> Artifici
W 203m58ynt heti ¢ construct <400> 371
372 <211> 9 <212> DNA <213> Artifici
<223> synthetic construct <400> 372
373 <211> 9 <212> DNA <213> Artifici
<223> synthetic construct <400> 373
374 <211> 9 <212> DNA <213> Artifici

agc
a
gcc
a

a

cgg
a

ctgact 9 <210>
Sequence <220>

aggt gt POI/EM037042964

Sequence <220>

acctggcct 9 <210>

Sequence <220>
acctgt 9 <210>
Sequence

TabAL9> Shigatucholil Blok ais GPRATLEMS <400> 374 aggt ccgct

<710> 375 <Z11> 9 <Z217> DNA <213> Artifici

5
148105 3,76 <2rih1> 9 <212>%m2§ 3
op stzand seg

AN ES

178C Artifici
PRICE ¢ o SPRYUCPER- ¢

<400> 13

al Sequence
caacgcagt
al Sequence

<210>
320>
<210>
X220>
<210>
320>
<210>
320>
<210>
220>
<210>
320>
<210>

3.7
3.8
39
3.10
3.11

3.12

§7POREAGLBA C6i0 > SHRIA3-EIPSSCAGAG i
B Iy NKEID cdfRd J& NGE$)377
$ROXRLCTCLCTE COA2 > SPRIB3-CLVBSCArGAE| ci

Z6 tgcgttgct
ci al Sequence
cacacgagt
al Sequence

<32Q>IPyNPheO7¢ cdi$hY J&x NeG@S)378 t cgt gt get

S7ROXGCTXGOC £GA2> SPRID3-ATBSAKrEAE | ci
<3EQ>IDyNDh&DOE cOoIFsIy Ut N&AG09)379
382 CAS GAAZIPY DBNROXZIICEY GiAl ci al

al Sequence
at ggcct gt
Sequence

<> HymNdwetlilo) carsEy U@t NoA®O2)380 aggccatct 9

3BROXZALACG €22 > 5DRB3-GLIBPGAGAC i ci al

Sequence

<2E3>IPYyNDhel¢ camssEy uct No4GQ=)381 ccagtctgt 9

38POXBLIGOC 382> sDNO3 akBeTardAd i ci al

Sequence

$223>19yNbhetiss corsy ust NeAGQ®)382 agact ggct 9
38BOXZTEA AC sG> sBNA3-CGT TCA GAC

(SEQ ID NO:517)
5’-PO3-CTG AAC CGA
(SEQ ID NO:519)

5’-PO3-TCT GGA CGA. -

(SEQ ID NO:521)
5’-PO3-TGC CTA CGA
(SEQ ID NO:523)
5’-PO3-GGC ATA CGA
(SEQ ID NO:525)
5’-PO3-CGG TGA CGA
(SEQ ID NO:527)

(SEQ ID NO:518)
5’-PO3-GGT TCA GAC
(SEQ ID NO:520)

5’-PO3-GTC CAG AAC |

(SEQ ID NO:522)

5’-PO3-GTA GGC AAC "

(SEQ ID NO:524)
5’-PO3-GTA TGC CAC
(SEQ ID NO:526)
5’-PO3-GTC ACC GAC
(SEQ ID NO:528)

3.13

3.14

3.15

3.16

3.17

3.18

3.19

3.20

3.21

3.22

5’-PO3-CAA CGA CGA
(SEQ ID NO:529)
5’-PO3-CTC CTC TGA
(SEQ ID NO:531)
5’-PO3-TCA GGA CGA
(SEQ ID NO:533)
5’-PO3-AAA GGC GGA
(SEQ ID NO:535)
5°-PO3-CTC CTC GGA
(SEQ ID NO:537)
5’-PO3-CAG ATG CGA
(SEQ ID NO:539)
5°-PO3-GCA GCA AGA
(SEQ ID NO:541)
5°-PO3-GTG GAG TGA
(SEQ ID NO:543)
5’-PO3-CCA GTA GGA
(SEQ ID NO:545)
5°-PO3-ATG GCA CGA
(SEQ ID NO:547)

5’-PO3-GTC GTT GAC
(SEQ ID NO:530)
5°-PO3-AGA GGA GAC
(SEQ ID NO:532)
5°-PO3-GTC CTG AAC
(SEQ ID NO:534)
5°-PO3-CGC CTT TAC
(SEQ ID NO:536)
5°-PO3-CGA GGA GAC
(SEQ ID NO:538)
5°-PO3-GCA TCT GAC
(SEQ ID NO:540)
5’-PO3-TTG CTG CAC
(SEQ ID NO:542)
5’-PO3-ACT CCA CAC
(SEQ ID NO:544)
5’-PO3-CTA CTG GAC
(SEQ ID NO:546)
5’-PO3-GTG CCA TAC
(SEQ ID NO:548)
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<213> Artificial Sequence <220> <223> synthetic
construct <400> 383 gccaggagt 9 <210> 384 ' <211> 9 '

WO 2RpsIMA <213> Artificial Sequence <220> <22BCT/US2004/042964
synt heti c construct <400> 384 tcctggeet 9 <210> 385

<211> 59 1& %f %jo b i @ égg:uence <220>
rué/t%E

23> - gaccagt <210> 386
33%11> é 53 S@A 8 gquence <220>
< 23> 0y ’R

( . gtccgct <210>
A = equence <220>

<223> %flﬂ%@?‘? QTCCA&I%I r@cﬁokﬁﬁéﬁ%ﬁp&ttcgcgt <210>
3388 <21PEQ9 IDON9sSHRA <£589 APt NPiBF4) Sequence <220>
<223> 5E3HedC d EoHahr ugtPQ:Hes %@EG@@gaaggct <210>
3869 <2{94BQOIRNOSETRA <ABER Al iNG:&5%8) Sequence <220>
<223> EWHeeCAC RS uttPG#00s T889T§Cagccagt <210>
3390 <21IBEQQIR2NR>5BNA . (SEQ2IB>NAr B8 ci al Sequence
<220> XRAZB>AGEMG@AIGA cHRXDI-lICC THODAC390 t ggct gect
32210> 38EQ. ID2ND>599212*%SENATR2NG>S5APY i ficial Sequence
<220> KPZBAGHGEERAGA CcHRABDI-UGG GMODAC391 ccagtcggt 9
32810> BORO<PHINO9S6&RIL2> (DBA zRIRG:A6R)fi cial Sequence
<220> RMB=CTY GITGGA COMBDI-CB8A GEATACE92 cgactgget 9
33810> B38B0 <Pl lNo9562)12> (BRA xB1Ro:Ask)ficial Sequence
<220> RIXBCCHMAREGA COIRDI-OGT TAPGRC393 act gagegt 9
33210> 38£0<2blr09562312> (DY fB1Re:A6E)ficial Sequence
<220> s3EFCRENGEGEA comshI-eet AFPBAC394 gctcagtct 9
335210> 3980 <23 IR0 956211 2> (D DL 30 Aydd)f i ci 'al Sequence
<220> s@thcpyriAetsa conEdigelr ce40Pxrc395 ' ccagtcegt
393<2107s8961D NO:569) (SEQ ID NO:570)

5’-PO3-GTG GAG AGA 5’-PO3-TCT CCA CAC

3.34 (SEQ ID NO:571) . . (SEQ ID NO:572)
. 5°-PO3-GGA CTG CGA .- 5’-PO3-GCA GTC CAC
3.35 (SEQ ID NO:573) (SEQ ID NO:574)
5’-PO3-CCG AAC CGA '5’-PO3-GGT TCG GAC

3.36 (SEQ ID NO:575) (SEQ ID NO:576)
5°-PO3-CAC TGC CGA 5’-PO3-GGC AGT GAC

3.37 (SEQ ID NO:577) (SEQ ID NO:578)
5°-PO3-CGA AAC GGA 5’-PO3-CGT TTC GAC

3.38 (SEQ ID NO:579) (SEQ ID NO:580)
5’-PO3-GGA CTG AGA 5’-PO3-TCA GTC CAC

3.39 (SEQ ID NO:581) (SEQ ID NO:582)
5’-PO3-CCG AAC AGA 5’-PO3-TGT TCG GAC

3.40 (SEQ ID NO:583) (SEQ ID NO:584)
5°-PO3-CGA AAC CGA 5-PO3-GGT TTC GAC

3.41 (SEQ ID NO:585) (SEQ ID NO:586)
5’-PO3-CTG GCT TGA 5°-PO3-AAG CCA GAC

3.42 (SEQ ID NO:587) (SEQ ID NO:588)
5’-PO3-CAC ACCTGA 5’-PO3-AGG TGT GAC

3.43 (SEQ ID NO:589) (SEQ ID NO:590)
5°-PO3-AAC GAC CGA 5’-PO3-GGT CGT TAC

3.44 (SEQ ID NO:591) (SEQ ID NO:592)
5°-PO3-ATC CAG CGA 5’-PO3-GCT GGA TAC

3.45 (SEQ ID NO:593) (SEQ ID NO:594)
5°-PO3-TGC GAA GGA 5’-PO3-CTT CGC AAC

3.46 (SEQ ID NO:595) (SEQ ID NO:596)
5°-PO3-TGC GAA CGA 5’-PO3-GTT CGC AAC

3.47 (SEQ ID NO:597) (SEQ ID NO:598)
5°.PO3-CTG GCT GGA 5’-PO3-CAG CCA GAC

3.48 (SEQ ID NO:599) (SEQ ID NO:600)
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<211> 9 <212> DNA <213> Artifici al

Sequence <220>

<223> synthetic construct<400> 396 ggactggct 9 <210>
WE050BU1> 9 <212> DNA <213> Artificial
<223> synthetlc construct <400> 397 ccagtcagt 9

. <
<223>

3290 <22¥

S ot é\ﬁ b
Q?Hie(l}T C@oq’l
EQ9IRoN96

C869 4ot
53 %E’tlﬁ?n%‘?%ﬂ

<223> SSYRPHEAG ECd &t r e tPRathS GAICLE

3.4b1 <2t

SequeneeT/E2003/042964

equence

gact ggct 9

Sequence

tcgaggt 9
Sequence

cgatgct 9
I N5 ENA <288 APt NP 6P8) Sequence

<223> SYRBHEET 6AGoRaAr U PRBMOE CAGICA at cgt gt 9
3.4D2 <213BQOIR2NO>6PRN<21S9B0 AR i ¥Q c@d8) Sequence <220>
<223> S3PBH&T TCEamt r U tPO480S AX0R Ga€gat ggect <210>
3.8D3 <20SEQ TxNP=6 TNA <XEBS APt NPi: 6LA) Sequence <220>
<223> BPABHEIG GCTONEA r UTPO34DAG CAB3GHEget gcgt <210>
3804 <2(SEQ IXNP>61DNA <PIB> FWiNdi€lal Sequence <220>
<223> 3PoBHEAC a CONGAT UCTPO34DBG TETAGHCagcacct <210>
3495 <209k A}ANPs DNA <PABy ¥ tNd i €14)
<223> s3poBhatd GGIOASAT UWECPO34DAC COSTA@ct acggt <210>
Sequence <220>
<223> 5 $yntdEt AGACGOAL ruFO3sEOrGAMGAC Ot agt cct <210>
Sequence <220>

<223> ssypihetd CGRUTA I UetpasdcBOBAA Ra¢gt gct gagt 9

346 <213r0, ID<RB251PNA «2A@>TAING f 6 T6 Al
35407 <2433 PD<RI231PNA «dS>1ANG {6 Al

35810>
<220>

3.59

3.60

o SH12> (BN 1317 . AbbiT i Ci al
GO ONEAGR CONRLHE GRAORRC 408 t cageacct 9

5%
(SEQ ID NO:621)
5’-PO3-CTC GAC TGA
(SEQ ID NO:623)

(SEQ ID NO:622)
5’-PO3-AGT CGA GAC

(SEQ. ID NO:624) .

Sequence

3.61

3.62

3.63

3.64

3.65

3.66

3.67

3.68

3.69

3.70

3.71

3.72

5’-PO3-TAC GCT GGA

(SEQ ID NO:625)
5°-PO3-GTT CGG TGA
(SEQ ID NO:627)
5’-PO3-GCC AGC AGA
(SEQ ID NO:629)
5’-PO3-GAC CGT AGA
(SEQ ID NO:631)
5’-PO3-GTG CTC TGA
(SEQ ID NO:633)
5’-PO3-GGT GAG CGA
(SEQ ID NO:635)
5°-PO3-GGT GAG AGA
(SEQ ID NO:637)
5°-PO3-CCT TCC AGA
(SEQ ID NO:639)
5°-PO3-CTC CTA CGA
(SEQ ID NO:641)
5’-PO3-CTC GAC GGA
(SEQ ID NO:643)
5°-PO3-GCC GTT TGA
(SEQ ID NO:645)
5’-PO3-GCG GAG TGA
(SEQ ID NO:647)

5-PO3-CAG CGT AAC

(SEQ ID NO:626)

5°-PO3-ACC GAA CAC
(SEQ ID NO:628)
5°-PO3-TGC TGG CAC
(SEQ ID NO:630)
5°-PO3-TAC GGT CAC
(SEQ ID NO:632)
5°-PO3-AGA GCA CAC
(SEQ ID NO:634)
5°-PO3-GCT CAC CAC
(SEQ ID NO:636)
5°-PO3-TCT CAC CAC
(SEQ ID NO:638)
5°-PO3-TGG AAG GAC
(SEQ ID NO:640)
5°-PO3-GTA GGA GAC
(SEQ ID NO:642)
5°-PO3-CGT CGA GAC
(SEQ ID NO:644)
5’-PO3-AAA CGG CAC
(SEQ ID NO:646)
5’-PO3-ACT CCG CAC
(SEQ ID NO:648)

3.73

3.74

5’-PO3-CGT GCT TGA
(SEQ ID NO:649)
5°-PO3-CTC GAC CGA
(SEQ ID NO:651)

5’-PO3-AAG CAC GAC
(SEQ ID NO:650)

5’-PO3-GGT CGA GAC
(SEQ ID NO:652)
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<220>
<210>
<220>
<210>
<220>
<210>

<220>

Sequence



<210> 409 <211> 9 <212> DNA <213> Artificial Sequence
<220> <223> synthetic construct <400> 409 gctgcatgt 9
WOE28m584190 <211> 9 <212> DNA <213> Artifici al
<220> <223> synthetic construct <400> 410

<210> 4 gfé 2>
22 % g%%ié
<220> ‘3 412 accact cct

32510 PRA<DR 3O 7 | 'S
2100 3 s g ﬁt”*ﬁe‘% c%rmﬂ@?c ne éCL‘i'sagacte acegt
32%10> & @12> PRA KD18Q:ap8| ficial Sequence
32§ZO> %ﬁ’%ﬁ%nﬁ%?ﬁé c%ri’ﬁ%ﬁ@if CI4deAC 414

10>

ggt agt cct
A3EQ<3P1N09635] 2> (BRA LR1HS: 8801 ficial Sequence
<§20> RPOIAGHRIIKETES cO-aEL &AOBAC415
32210>

cggt gat gt
48BQ<2DI1N0g6&2]) 2> (BRA KD1MS: @p2| ficial Sequence
<220> XPO3ACHEKIGCTE cHPRAFGEE AUDAC416 at caccgcet
380210> 49F0 < IO 6 &P 2> (ERA ED18S: @641 fici al Sequence
<220> RTZB>CCAACREEGA cHRAFH6G AMOGACL17 t gcgact gt
38210> 49m0 <P1INO % 6&2112> (BB ER18S: A66I fici al Sequence
<220> XRPZB>GEYOGAGA CHAXIFTCC GAY00AC418agt cgcact 9
38210> 4%80<2D1N0966212>(EBA FR18c:A68) ficial Sequence
<220> XPZB>TGH MARCGA CHIEIZ-GCT AAADAACA19 tctggaggt 9
3%210> 42€p <P Ivo S 622> (R rB18o: drbhficial Sequence
<220> XIPI=GByWItatGL COMBII-GGA GEAQAA20 ctccagact 9
3%210> 42do <2d Ivo Y ¥2)L2> (Bl xB18s: éwbihficial Sequence
<22U> 52032GP0 BIECAGA COOTI-VGA GCA CAC

at gcagcct 9
éfl ci al Sequence
>, 411 gagt ggt gt

%?Cfl ci al Sequence

BETJUSI0046£042964

3.85 (SEQ ID NO:673) (SEQ ID NO:674)
5’-PO3-GCC GTT GGA 5’-PO3-CAA CGG CAC

-.3.86 =% (SEQ ‘ID NO:675) . (SEQ ID NO:676)
S0 v PO3-GAG TGC.TGA  5°-PO3-AGC ACT CAC
387 - (SEQ.ID NO:677) (SEQ ID NO:678)
, 5’-PO3-GCT CCT TGA  5’-PO3-AAG GAG CAC
3.88 (SEQ ID NO:679) (SEQ ID NO:680)
5°-PO3-CCG AAA GGA 5’-PO3-CTT TCG GAC

3.89 (SEQ ID NO:681) (SEQ ID NO:682)
5’-PO3-CAC TGA GGA 5’-PO3-CTC AGT GAC

3.90 (SEQ ID NO:683) (SEQ ID NO:684)
5’-PO3-CGT GCT GGA 5’-PO3-CAG CAC GAC

3.91 (SEQ ID NO:685) (SEQ ID NO:686)
5°-PO3-CCG AAA CGA 5’-PO3-GTT TCG GAC

3.92 (SEQ ID NO:687) (SEQ ID NO:688)
5’-P0O3-GCG GAG AGA 5’-PO3-TCT CCG CAC

3.93 (SEQ ID NO:689) (SEQ ID NO:690)
5’-PO3-GCC GTT AGA 5’-PO3-TAA CGG CAC

3.94 (SEQ ID NO:691) (SEQ ID NO:692)
5°.PO3-TCT CGT GGA 5’-PO3-CAC GAG AAC

3.95 (SEQ ID NO:693) (SEQ ID NO:694)
5’-PO3-CGT GCT AGA 5’-PO3-TAG CAC GAC

3.96 (SEQ ID NO:695) (SEQ ID NO:696)

Table 6. Oligonucleotide tags used in cycle 4

Tag Bottom strand

number  Top strand sequence sequence
5’-PO3-GCCTGTCTT 5’-PO3-GAC AGG CTC

4.1 (SEQ ID NO:697) (SEQ ID NO:698)
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<400> 421 agcactggt <210> 422 <211> 9 <212> DNA <213>
Artificial Sequence <220> <223> synthetic construct

WEA@8m58420 ' cagtgctct <210> 423 <211> 9 <212>P@NBS2004/042964

<213> Artificial Sequence <220> <223> synthetic

const r uelpoSADRCTHEST T CICkipgl-cealéga4at <211> 9 <212>
4@NA<213@EQ5tm I 60 aéggﬁequeggg 5%295 5%%§> synthetic
const r uelpos aag 5 <211> 9

4§212> 621 ﬁ(ﬁr’;dl | CI q e%@g@eﬁ 0> <223>

synthet, 9 <210> 426
211> 9 &{gﬁé @I ggg ence <220>
<223> { ruc gé) G ‘} tgctct 9 <210>
4g,27 <2 {ﬁ‘}gf g); gl Sequence <220>
<223> ruc , attggt 9 <210>
28 <2 3P> pr Sequence <220>
49703> ruct SE Q065 ?@87 éétcgcct 9 <210>

229 <2]:5 <“2ﬁc 8 <29’ Q%QPQ(?%TQ‘I Sequence <220>
223> syiithdt] dCoifstr uct S€Q 6B>N2:318¢cat cgegt 9
<210> 4‘?3’8022%1 ACGPT 2> PIOXOYELCAG TTE cial Sequence
48220> < MNetlild cohSERUEP N@pB32430 gcgat ggct 9
<210> zﬁé‘foé GCHGEDE 2> PNIOXOESG CIIEi ci al Sequence
4.2220> <EER IRy AGetlid0 cohnSERUEP NAeB:4431 tcgcttcgt O
<210> éﬁ?@oiﬁfifﬁ@ciﬁlib PNIO3<@TQGAF GTEi ci al Sequence
4.4220> <BED Iy M6t conSEQUED NAOD:6432 gaagcgact 9
<210> 43BOIZLCATAGGEDN 2> PNOQCGATE GIICi ci al Sequence
4.¥p20> <BFZ> Iy Métli’0 cofSEQUTD NAOD:8%433 agtgcctgt 9
<210> 43ROITLGCAGTI 2> DNORGTEXAE CIr€i ci al Sequence

4.12 (SEQ ID NO:719) (SEQ ID NO:720)
5’-PO3-ACAGAGGTT  5’-PO3-CCT CTG TTC

4.13 (SEQ ID NO:721) ~(SEQ ID NO:722)
S 5’-PO3-AGTGCCGTT:: *© 5’-PO3-CGG CAC TTC
4.14 (SEQ ID.NO:723).: (SEQ ID NO:724)
5’-PO3-CGGACATIT 5’-PO3-ATG TCC GTC

4.15 (SEQ ID NO:725) (SEQ ID NO:726)
5’-PO3-GGTCTGGTT 5°-PO3-CCA GAC CTC

4.16 (SEQ ID NO:727) (SEQ ID NO:728)
5’-PO3-GAGACGGTT  5’-PO3-CCG TCT CTC

4.17 (SEQ ID NO:729) (SEQ ID NO:730)
5’-PO3-CTTTCCGTT 5°-PO3-CGG AAA GTC

4.18 (SEQ ID NO:731) (SEQ ID NO:732)
5’-PO3-CAGATGGTT 5’-PO3-CCA TCT GTC

4.19 (SEQ ID NO:733) (SEQ ID NO:734)
5’-PO3-CGGACACTT 5’-PO3-GTG TCC GTC

4.20 (SEQ ID NO:735) (SEQ ID NO:736)
5’-PO3-ACTCTCGTT 5’-PO3-CGA GAG TTC

421 (SEQ ID NO:737) (SEQ ID NO:738)
5’-PO3-GCAGCACTT 5’-PO3-GTG CTG CTC

422 (SEQ ID NO:739) (SEQ ID NO:740)
5’-PO3-ACTCTCCTT 5’-P0O3-GGA GAG TTC

423 (SEQ ID NO:741) (SEQ ID NO:742)
5’-PO3-ACCTTGGTT 5’-PO3-CCA AGG TTC

4.24 (SEQ ID NO:743) (SEQ ID NO:744)
5’-PO3-AGAGCCGTT 5’-PO3-CGG CTC TTC

4.25 (SEQ ID NO:745) (SEQ ID NO:746)
5’-PO3-ACCTTGCTT 5°-PO3-GCA AGG TTC

4.26 (SEQ ID NO:747) (SEQ ID NO:748)
5’-PO3-AAGTCCGTT 5’-PO3-CGG ACT TTC

427 (SEQ ID NO:749) (SEQ ID NO:750)
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<220> <223> synthetic construct <400> 434 aggcactct 9
<210> 435 <211> 9 <212> DNA <213> Artifici al

wEeesermaes220> <223> synthetic construct <400>PdBES2004/042964
ggcataggt ' <210> 436 <211> 9 <212> DNA <213>

4%%1: Z% %358 xeduﬁil%igz(s %%%ﬁggf& | ¢ construct

212> DNA <213>
20> %> Qt C construct

tificl,
<400> 4% (§c ¢ gloé 12> DNA <213>
ARPtific , ¥ @ET 535208 %9 EIF | C construct
<400> 4% 3 1o§ 12> DNA <213>
48Ptificiafrds )i ¢ construct

<400> 43FPgebAE EQTT <1844 E«i*fﬂ% ' <212> DNA
43213> Aﬁ%E@l EP aNO 585 libncel SEFD M358\ nt het i ¢
constru%tPCBA,ﬁ@ACZ@@ gt cgcBER-LEYOSTAAT 211> 9 <212>
4BRA <218SEQr IPfN@ 39 Bequéise I X6 760)3> synt het i ¢
const r uTtPCUHDSCAGEGTdag té BG8-CEMGSAITL <211> 9 <212>
4DBIA <218SEQr IPfNQF a6 1 Bequéifce 1220 76223> synt heti c
const r ugtPGAGTECAUBTHccadl-€OB-CALGAAMIBC <211> 9 <212>
4ABMA <218SE@r IDf NQt 263 Bequeite IR 20> 76223> synt heti c
const r uEtPG4ACACHEBTTggt gaf0s-GA GFGAHRC <211> 9 <212>
4ADBIA <21BsE@r IDf NOt 265 Bequeice IZPND> 7<6&23> synt heti ¢
const r uEtPGHAQIFCEAETTt CacCHOB-GAIGAMABC<211> 9 <212>
4DA <2133Edr IDf NOL 267 BequevEge ISR ™ 76293> synt heti c
consitT ugtp3BPaGEFETHCT 0GaRr0b-Gadd Beaddbc <211> 9 <212>
4BNA <213zrdr iHf 6L 8k Pequetes 1226 223> synt heti ¢
const r ustpGARBEEAG T 0CaEeEE. Orredl s 7 <211> 9

é?% Aeé>20 20 S§@2§9

4.38 (SEQ ID NO:771) (SEQ ID NO:772)
5°-PO3-GGTGAGGTT 5’-PO3-CCT CAC CTC
4.39 (SEQ ID NO:773) . (SEQ .ID NO:774)
i 5-PO3-CCTTCCGTT - * 5-P0O3-CGG AAG GTC
4.40 (SEQ ID NO:775)  (SEQ ID NO:776)
5°-PO3-TACGCTCTT 5°-PO3-GAG CGT ATC
4.41 (SEQ . ID NO:777) (SEQ ID NO:778)
5°-PO3-ACGGCAGTT 5’-PO3-CTG CCG TTC
4.42 (SEQ ID NO:779) (SEQ ID NO:780
5°-PO3-ACTGACGTT 5’-PO3-CGT CAG TTC
4.43 (SEQ ID NO:781) (SEQ ID NO:782)
5’-PO3-ACGGCACTT 5°-PO3-GTG CCG TTC
4.44 (SEQ ID NO:783) (SEQ ID NO:784)
5’-PO3-ACTGACCTT 5-PO3-GGT CAG TTC
4.45 (SEQ ID NO:785) (SEQ ID NO:786)
5°-PO3-TTTGCGGTT 5°-PO3-CCG CAA ATC
4.46 (SEQ ID NO:787) (SEQ ID NO:788)
5’-PO3-TGGTAGGTT 5°-PO3-CCT ACC ATC
4.47 (SEQ ID NO:789) (SEQ ID NO:790)
5’-PO3-GTTCGGCTT 5°-PO3-GCC GAA CTC
4.48 (SEQ ID NO:791) (SEQ ID NO:792)
5°-PO3-GCC GTTCTT  5’-PO3-GAA CGG CTC
4.49 (SEQ ID NO:793) (SEQ ID NO:794)
5’-PO3-GGAGAGGTT  5’-PO3-CCT CTC CTC
4.50 (SEQ ID NO:795) (SEQ ID NO:796)
5’-PO3-CACTGACTT 5°-PO3-GTC AGT GTC
4.51 (SEQ ID NO:797) (SEQ ID NO:798)
5°-PO3-CGTGCTCTT 5°-PO3-GAG CAC GTC
4.52 (SEQ ID NO:799) (SEQ ID NO:800)
5°-PO3-AATCCGCTT 5’-PO3-GCGGATTTC
4.53 (SEQ ID NO:801) (SEQ ID NO:802)
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<212> DNA <213> Artificial Sequence <220> <223>
synthetic construct <400> 447 ttccgctgt 9 <210> 448

W 23m387%212> DNA <213> Artificial Sequence <PRDES2004/042964
<223> synthetic construct <400> 448 agcggaact 9 <210>

ST IR, S s i
<223> (yﬁp ' %B%Nﬂrugf’ g §

Sequence , <220>
?actcct 9 <210>
51 <21 EQAJlepcﬁgﬁ Sequence <220>
<223> Sy pﬁ&@‘%G‘é@F?gfrruc? @ﬁcﬁ%gg%gagcgt 9 <210>
43562 <21BED I NO: A <2{8EQAFP| NP:BOB) 3| “Sequence
<220> ééf@ﬁcg%ﬁﬁﬁﬁﬁﬂg consRQUEET A605TU52 getetgtet 9
4.8210> 4SFEQID N &g22> DREQL<PRINOABLPY | cial Sequence
<220> 2P3-AYPEHeETE cohstQUeCALOOITE53 t gcgaccgt 9
4.5210> ABEXZDIN®: 8321)2> DREQ<PD3NOABER) i ci al Sequence
<220> $2P33-GAGTGEETT colskOUCECHMODETE54 ggt cgcact 9
45210> AGBERZDLN®: &KR1)2> DBBQ<2D3NOABLA)I ci al Sequence
<220> $2PB3-COARCEATE cofSROQTCCADOSTESS cct gt aggt
4.6@10> ABGG<2ING: &IA)2> DBBO<2D3NOABLEDI ci al Sequence
<220> <2283-GYMGECTE CORSROUGHCHELOETES6 ctacaggct
45210> AGEE2T NE: s21)2> DhAs2i8>né: ik ci al Sequence
<220> <2203 SYBETGATE CORSEGUTEAHOPTES7 tageccgtgt 9
4§210> 4G 2H N si2h2> DhBo<2B3R0ABbO)I Cial Sequence
<220> %2%6)% AYAGREEIre consphilebTe4RPrTdS58 acggctact 9

45%10> 4 2. g22> PNAG<ZB3RoARbRY I Cial Sequence
<220> <22 éﬂ@f@@@rﬁ consphHeECACPeT#S9 tgcgacagt 9
4.64 (SEQ ID NO:823). (SEQ ID NO:824)
5’-PO3-ACAGACCTT 5’-PO3-GGT CTG TTC
4.65 . (SEQ ID NO:825). :(SEQ ID.NQ:826)
5°-PO3-CGAGCTTIT: + : +5’-PO3-AAG CTC GTC
4.66 (SEQ ID NO:827) " (SEQ ID NO:828) :
5°-PO3-TTAGCGGTT . 5°-PO3-CCG CTA ATC
4.67 (SEQ ID NO:829) (SEQ ID NO:830)
5’-PO3-CCTCTTGTT 5°-PO3-CAA GAG GTC
4.68 (SEQ ID NO:831) (SEQ ID NO:832)
5’-PO3-GGTCTCTTT 5°-PO3-AGA GAC CTC
4.69 (SEQ ID NO:833) (SEQ ID NO:834)
5°-PO3-GCCAGATTT 5°-PO3-ATC TGG CTC
4.70 (SEQ ID NO:835) (SEQ ID NO:836)
5°-PO3-GAGACCTTT 5-PO3-AGG TCT CTC
471 (SEQ ID NO:837) (SEQ ID NO:838)
5°-PO3-CACACAGTT 5’-PO3-CTG TGT GTC
472 (SEQ ID NO:839) (SEQ ID NO:840)
5°-PO3-CCTCTTCTT 5’-PO3-GAA GAG GTC
473 (SEQ ID NO:841) (SEQ ID NO:842)
5°-PO3-TAGAGCGTT 5°-PO3-CGC TCT ATC
4.74 (SEQ ID NO:843) (SEQ ID NO:844)
5°-PO3-GCACCTTTT 5°-P0O3-AAG GTG CTC
475 (SEQ ID NO:845) (SEQ ID NO:846)
5’-PO3-GGCTTGTTT 5°-PO3-ACA AGC CTC
4.76 (SEQ ID NO:847) (SEQ ID NO:848)
5’-PO3-GACGCGATT 5’-PO3-TCG CGT CTC
4.77 (SEQ ID NO:849) (SEQ ID NO:850)
5°-PO3-CGAGCTGTT 5’-PO3-CAG CTC GTC
478 (SEQ ID NO:851) (SEQ ID NO:852)
5’-PO3-TAGAGCCTT 5’-PO3-GGC TCT ATC
4,79 (SEQ ID NO:853) (SEQ ID NO:854)
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<210> 460 <211> 9 <212> DNA <213> Artificial Sequence
<220> <223> synthetic construct <400> 460 tgtcgcact 9

WOE2h8mssatl <211> 9 <212> DNA <213> Artifici al Berusnes042964
I <220> <223> synthetic construct <400> 461 ggtctgtgt

9 <210> @ <2122, f|C|m
gquenc syn S t <400>
42@2acaé} @ %g % DNA <213>
tificj 220 g I ¢ construct

> <212> DNA

4§ oo>
%{% Oei ynt hetic
4§%nstru EO<4I6?)§\106845 ca }5 g 65 <211> 9
<212> éNR 3EAACEAREGIT ¢ a1 PEsGHEn E 0> <223>
48¥nt het SLEQ:o]i%tIYQJ&61<4OO$SE@5 Ba%l@ gi <210> 466
<211> ¢ -POPLCARATATED 1358 -BPI-TH ﬁh Equence <220>
4.8%23> SAHERD N uct SBRQED H@6864&t cgttget <210>
467 <2P1-POJ-GCAARGPSTDNA &2AGHCACTEG €TEl Sequence
48220> <(BF> HymMiheies) colSEQUED NQQOS6467 gcagcat gt
<210> 46BOIAAECTOCKR12>5SENA<GGASGALCIGTG ci al Sequence
48@20> <> HymMhe84T) conSEQUED XN90858468 at gctgcct 9
<210> 46P03ZACAGCALTT2> PNPOXRBGTBI G CIICi ci al Sequence
48220> <Ry mymMdetdT) corSEQUED X6083F0469 tcgtcaggt 9
<210> 470033AFCECARL2> PNAOXZGASGAC T ci al Sequence
48220> <A}y mymMded1x) conskpuehb NE0@872470 ctgacgact 9
<210> 47P03IAGABCAZT2> PNOXZEE T €T€i ci al Sequence
43920> <@y mynidiedi®) conskpueb Ké0@%4471 agtgccagt 9
<210> 47203233PTCAGEL2> PN¥o3-cT&l8rGAtd fi ci al
4969uUenCEER 2> NO:875)  (SEQ ID NO:876)
5’-PO3-GCACCTGTT 5’-PO3-CAG GTG CTC

491 (SEQ ID NO:877) ...(SEQ. ID NO:878) .:
5’-PO3-AAAGGCGTT : * 5-PO3-CGC CTT TTC
4.92 (SEQ ID NO:879) -(SEQ ID NO:880)
5’-PO3-CAGATCGTT = 5’-PO3-CGA TCT GTC
4.93 (SEQ ID NO:881) . (SEQ ID NO:882)
5°-PO3-CATAGGCTT 5’-PO3-GCC TAT GTC
4.94 (SEQ ID NO:883) (SEQ ID NO:884)
5’-PO3-CCTTCACTT 5’-PO3-GTG AAG GTC
4.95 (SEQ ID NO:885) (SEQ ID NO:886)
5’-PO3-GCACCTCTT 5°-PO3-GAG GTG CTC
4.96 (SEQ ID NO:887) (SEQ ID NO:888)

Table 7: Correspondence between building blocks and oligonucleotide tags for Cycles
1-4.

Building

block Cyclel |Cycle2 [Cycle3 |Cycle4
BB1 1.1 2.1 3.1 4.1
BB2 1.2 2.2 3.2 4.2
BB3 1.3 2.3 3.3 4.3
BB4 1.4 2.4 34 4.4
BB5 1.5 2.5 3.5 4.5
BB6 1.6 2.6 3.6 4.6
BB7 1.7 2.7 3.7 4.7
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<223> synthetic construct <400> 472 tggcactct 9 <210>
473 <211> 9 <212> DNA <213> Artificial

wWe2a3ms®ynt het i ¢ construct <400> 473t agaggcgt BCEHRIII®4/042964

Sequence <220>

474 <211> 9 , <212> DNA <213> Artificial Sequence
<220> <223> gynthetic construct—<400>,474 gcctctact 9
BER210> 47§§5211 Pg <2123 3[NA <21 gz Artificial Sequence
—<220><223>synthetitc—g¢onstruct—<400>7475 gt cagcggt 9
BBSR10> 476.9<211> B9<212*»30NA <2189 Artilficial Sequence
<220> <223> synthetic ¢onstruct <400>(476 cgctgacct 9
BBdP10> 47119211 |t291Q212:>3D1QA <2148¥0Artificial Sequence
20> <223> syn ic ¢ truct, <400>|477 tcaggaggt 9
BB 210> 478 i% ')1¥> 2? 2123 g JA (')142‘L1 At ficial %gqggnce
BH1220> <?g%§ synmfgﬁlc c@g§truct4f§00> 478 ctcctgact 9
<210>4T79 <2119 <22y DNA=<2iE3>Artifi ci al
BBE3gquence4230> <2283 synghsti c [cab3trugt <400> 479
agcaggt gt <2103 480 <211> 9 <2[12> DNA|<213> Artifici al
uence 1d#20> |<2P8> syatldet i c| £bhstryct <400> 480
ctgct ¢ 210> <211> 9 <212> <213> Artificial
B}ﬁgmllgr\lc‘ tl(1§205 ))f 3> C\ 3’% 1|5of | c %&?‘:ut dict <400> 481
;Bgﬁycgcagqjgzlo> 32 <21§ﬁ69 <2123 DNA|<213> Artifici al
Seguence <220> 223> syntheticyconstruct <400> 482
BBRIgcggaactl.19210> 2183 <213B8A79 <2[1£37DNA|<213> Artifi ci al
Sequence <220> KK223> synt hetic| construyct <400> 483
H8cagecegt! 18210> %488 <213:189 <ol$I8 pONA|<213> Artificia
gquence 20> > synt etlc stryct <400> 484
B Wctgacz,tl'AO\ j%éé 21 3 E?gwr\ 213> Artificial
BE®QUENCE 120 2.20 3.20 4.20
BB21 1.21 2.21 13.21 4 21
BB22 1.22 2.22 1322 - 422"“-""-
BB23 1.23 2.23 323|423
BB24 1.24 2.24 3.24 4.24
BB25 1.25 2.25 3.25 4.25
BB26 1.26 2.26 3.26 4.26
BB27 1.27 2.27 3.27 4.27
BB28 | 1.28 2.28 3.28 428
BB29 1.29 2.29 3.29 4.29
BB30 1.30 2.30 3.30 4.30
BB31 1.31 2.31 3.31 4.31
BB32 1.32 2.32 3.32 4.32
BB33 1.33 2.33 3.33 4.33
BB34 1.34 2.34 3.34 4.34
BB35 1.35 2.35 3.35 4.35
BB36 1.36 2.36 3.36 4.36
BB37 1.37 2.37 3.37 4.37
BB38 1.38 2.38 3.38 4.38
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<220> <223> synthetic construct <400> 485 ggtctgcgt

<210> 486 <211> 9 <212> DNA <213> Artificial

Sequence

WO 200»584223> synt heti c construct <400> 486 gCapPEImUS1004/042964

<210> 487 <211> 9 <212> DNA <213> Artificial Sequence
220 223>—synthet+e—¢onstruegt—<4066>7487 t agccgagt
BB3210> 488.39211> §3%212»3B6A <1839 Artifici al Sequence
<Z220> <PZ23> synthetic construct <400>1488 tcggctact
BB4910> 489.44211> D44212»3BKA <2184 Artificial Sequence
<220> <P23> synt iC truct,K <400>|489 gt cagcagt
B3551n> 49 i o171 £2L91 gﬂﬁA <14l Artilficia
gquence 0> < sym tic trugt <400> 490
B%?gul ga rzﬂ‘%é% /_2;2‘%491 tzgl?lz 4\)%%_/_/ PNA <213>
BBAsti fi cl @l43Sequeng®e <22@243<223> gynt heti c construct
<400> 4971 ggtctjgagt 9 <2710> 492 <Z11>|9 <212> DNA
BB4213> AlﬂMDiciaﬂlé%quenéé0<220>¢4@23> synthetic
nstruct <400> 4 tca cct {9, <210>(493 <211> 9
BEZ 12> \Ii 452135 A#P i fj rgg‘% geq|feéée <220> <223>
BEX¥Nt het i g ,gonstir <40Q%4493 |cggacaggt 9 <210> 494
E%§11, 9 32¢2 E“”Qézlsz A.t.f.J?%? Sequence <220>
BB4223> syntidhret i c| zonstr ugta7<400~.494 ctgtccget 9 <210>
495 <Z11> 9 <ZI2> DNA £Z13> Arftificrall Sequence <220>
BB4823> syhtdet i c| THhst r 18t48<4004.495 t tagccggt 9<210>
496 <21] <21 Aritjficial Sequence <220>
BBé‘gzss s IAf“l%mn f‘zz'%&..str' 314 <40 ‘Lﬂ%e cggct aact 9 <210-
BB%§7 <21L35% <21%iﬂpNA 313> A«tlgécial Sequence <220>
<223>—synthetitcrconstryct—<400>497 gagacgagt 9 <210>
BB$98 <211%.59 2.51 3.51 4.51
BBS52 1.52. 2.52 13.52 4.52
BB53 1537 | 2537 |3.53 4.53
BB54 1.54 2.54 3.54 4.54
BBS55 1.55 2.55 3.55 4.55
BB56 1.56 2.56 3.56 4.56
BB57 1.57 2.57 3.57 4.57
BB58 1.58 2.58 3.58 4.58
BB59 1.59 2.59 3.59 4.59
BB60 1.60 2.60 3.60 4.60
BB61 1.61 2.61 3.61 4.61
BB62 1.62 2.62 3.62 4.62
BB63 1.63 2.63 3.63 4.63
BB64 1.64 2.64 3.64 4.64
BB65 1.65 2.65 3.65 4.65
BB66 1.66 2.66 3.66 4.66
BB67 1.67 2.67 3.67 4.67
BB68 1.68 2.68 3.68 4.68
BB69 1.69 2.69 3.69 4.69
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<212> DNA <213> Artificial

Sequence <220> <223>

synthetic construct <400> 498 tcgtctcct 9 <210> 499

W 2dEnsRA7%<212> DNA <213> Artificial

Sequence <PCDES2004/042964

<223> synthetic construct <400> 499 cgtaaccgt 9 <210>

500—~<21t1>9—<212>DPNA<213>Artifcial
BBAR3> synthetic| zgost r ugt70<400p4.500 gd
H01I <211> 9 <21P> DNA 213> Arftificrial
BB20><223571synt haffi c caoldstlr uct | €400> 5
<210> 502 <211> <212>» <21 3> Arti
BB(é’_)_ﬂ) <22 5‘27*; syhn 222| c ¢ r:?n UG 22%005
RERL0> 5E.§Aﬁ211> 9752123 3D}§A <21@y1 Arti
NZLZU-7 N44297 b_yll 1TIctT U U Ullbl I UG <400~
BB10> 504 7211>| 974212% 30MA <2(1874Art i
<220> <223> synfhetic g¢onstrucf <400>
BBQ§10> 509.8211> 2722123 3DNA <2N4835Art |
O> <223> synt ic ruct , <400>
BE: :r§37 1¥> 29&917~%E&; <91$Z Arti
Bg¢ﬁ0> <2 synt@§§|c cgmﬁmLmt4j400>
9<210>G507 <2119 —<212> DNA<P13>Art
BB7&20> <22328 synf hegi c qourEst r uck 4.3400>
<?210> 508 <2115 9 <2123 DNA <?2[I3> Arti
BB 0> <2438 syntBéPic ¢8nB ruck4.24900>
10> 5( 11> <212> <2M3> Arti
BB ‘_295 3’§>Bzcun 2§p| c—( r3 ryc gggﬂﬂs
pEAL0> 51Q 211> 9gF212% 3@% <2Ngz Arti
<220>=<223>synthetrcgonstruct <400>
BBS&2 1.82 2.82 3.82 4.82
BB&3 1.96 2.96 3.96 4.96
BB84 1.83 2.83 3.83 483
BBS85 1.84 2.84 3.84 4.84
BBS86 1.85 2.85 3.85 4.85
BBS&7 1.86 2.86 3.86 4.86
BBS88 1.87 2.87 3.87 4.87
BB89 1.88 2.88 3.88 4.88
BB90 1.89 2.89 3.89 4.89
BB91 1.90 2.90 3.90 4.90
BB92 1.91 2.91 3.91 491
BB93 1.92 2.92 3.92 4.92
BB94 1.93 2.93 3.93 4.93
BB95 1.94 2.94 3.94 4.94
BB96 1.95 2.95 3.95 4.95

1X ligase buffer: 50 mM Tris, pH 7.5; 10 mM dithiothreitol; 10 mM MgCl,; 2mM ATP;

50 mM NaCl.
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Sequence <220>
ttacgct 9 <210>

Sequence

501 ttggcgtgt 9
ficial Sequence
502 acgccaact 9
ficial Sequence
503 atggcaggt 9
ficial Sequence
504 ctgccatct 9
ficial Sequence
505 cagctacga 9
ficial Sequence
506 gt agctgac
ificial Sequence
507 ctcctgcga 9
ficial Sequence
508 gcaggagac 9
ficial Sequence
509 gctgcctga 9
ficial Sequence
510 aggcagcac 9



<210> 511 <211> 9 <212> DNA <213> Artificial Sequence
<220> <223> synthetic construct <400> 511 caggaacga 9

WO 28m58E1P <211> 9 <212> DNA <213> Artificial Benuswoe042964
<2 2 0 ><223> synthetic construct <400> 512 gttcctgac

108 TS BT SE 1ds, Te 731  e EAEe Ao Bvygcr 2

mmmgﬁ@ganﬂmw 514 <211> 9 <212> DNA <213>
Artificial Sequence <220> <223> synthetic construct
<400> 514 tgac 9 <210> 515 <211> 9 <212> DNA

Attaphgent af (W #tﬁﬁgvblséqa@n@ecﬁmgun&&Zb synt hetic

oS A% AL AR et s

mMYypH D@() itgat @8 Shilléd tto $40Wwas Qa@e@ﬁgﬁﬂmtgom JEQR)C511§ amino-
<211> <212> DNA <213> Artificial qrglence <22

4 7<@B¥t%vﬁrmtaﬂ§caél@wrm®wéab@3\f élidm@f éfst?@@a@@i‘@) (16

m SRR R flke L AP T g2

me’ﬁi;ﬂméi}ibbhnﬁmﬁ&il&idd)ﬁjﬁrata DBMTVIM)fin eiatdr (Béaguigricz M) 2Dixe
<223> synthe IC CO ruct < > 519 ctgaac 10>
mikiEe was| gently s alf%foeiﬁ:owé féé%.)\grforr & %ﬁfd?@{aﬁ 0 E‘émxésrfﬁ of S-

Ad%%ﬁi)ﬁfﬂlﬂl%ér@ a&%%ﬁ%ﬁakeﬁ%pf finder WOhbragps @ <210>
<211> 9 <2 3> Artificial Sequence <220>

<22?nllsymgmeylauommleotunmo)itﬁNBa_lllleomlﬁ@(élc gad 925X godume of
colTRgL Co el Ve wigr end i Hinblst Wb Sh o LB E AL o
leagPcheThi >THe mdddre M&Z&é’mﬁlﬁgm for 45 #hinTes MENKED0APAYIn a 4 °C

<223> synthetic construct <40
centrifuge to give a white pellet which was washed w1th cold EtOH and then dried in a
lyophilizer at room temperature for 30 minutes. The solid was dissolved in 40 mL of -
water and purlﬁed by Reverse Phase HPLC with a Waters Xterra RP;g column. A
binary mobile phase gradient proﬁle was used to elute the product using a 50 mM
aqueous triethylammonium acetate buffer at pH 7.5 and 99% acetontrile/1% water
solution. The purified material was concentrated by lyophilization and the resulting
residue was dissolved in 5 mL of water. A 0.1X volume of piperidine was added to the
solution and the mixture was gently shaken for 45 minutes at room temperature. The
product was then purified by ethanol precipitation as described above and isolated by

centrifugation. The resulting pellet was washed twice with cold EtOH and dried by
lyophilization to give purified Compound 3.

Cycle 1

To each well in a 96 well plate was added 12.5 pL of a 4 mM solution of
Compound 3 in water; 100 pL of a 1 mM solution of one of oligonucleotide tags 1.1 to
1.96, as shown in Table 3 (the molar ratio of Compound 3 to tags was 1:2). The plates
were heated to 95°C for 1 minute and then cooled to 16°C over 10 minutes. To each

well was added 10 pL of 10X ligase buffer, 30 units T4 DNA ligase (1 pL of a 30
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tgcctacga <210> 524 <211> 9 <212> DNA <213> Artificial

Sequence <220> <223> synthetic construct <400> 524
w@rmggsaar <210> 525 <211> 9 <212> DNA <213> Ap¢T/05mD4042964

Sequence <220> <223> synthetic construct <400> 525

> 211> < i ficial
unBRINRRER R0t Sente ol e AP B o2 bHY s ar e
resgltiiggonaons RERinbibateddt 15 °0 forleRouNA <213> Artifi ci al
Sequence <220> <223> synthetic construct <400> 527

cggtefiee dhe legation repBor; 220 L of &M 2guqoNANag] 385 Addddfdirsictly to

ca g RHE I TR oS W so R sihuBolprue B34 5T 287 7 Engyr. The
plaRRAE R eentfiARAR T2 BRoSYAR BPEIS & m&&h{aﬁﬁouﬁémﬁe@% 2R
caacgacga <Z10> 530 <211> 97°<212> DNA <213> ArtTifici al

cergafigenemgBrzmar Migrophisrtamaers cTToongtmatent wa0Gre5BY removed

s 10 31 11> 9 <212 213> Artificial
by SR8 o932 0T ik e P Ein DA R sl aar & 20
°CCEaéH 6f 88 pelteldwadihén IddivePinsdltm bR ERT 65‘{ ﬁl'é,‘;l'zﬁ)' M, pH

Sequence <220> <223> synthetic construct <400
9.4 ¢y gasgutrativnms 15881 arrfichHial ta21°8> DNA <213> Artifici al

¢ oagoaagy AN ac Y] s9GvaEn S 3T Bigie e 30 Oeine Plack
ST D0 201 TS PRI i o
(8 pL1 0.25M),zind Sejsoduttoms w2260 pert B 2Bk syt UhEt A fiercoinsirs, watadditional
40 53R of Phe PEACRB iR Block piesursor and DMTMAA were added and
the solutions were gently shaken for 16 hours at 4 °C. Following acylation, 10
_equivalents of acetic acid-N-hydroxy-succinimide ester in DMF (2 pL, 0.25M) was
added to each solution and gently shaken for 10 m-i.hutes.

Following acylation, the 96 reaction mixtures were pooled and 0.1 volume of SM
aqueous NaCl and 2.5 volumes of cold absolute ethanol were added and the solution was
allowed to stand at -20 °C for at least one hour. The mixture was then centrifuged.
Following centrifugation, as much supernatant as possible was removed with a
micropipette, the pellet was washed with cold ethanol and centrifuged again. The
supernatant was removed with a 200 puL pipet. Cold 70% ethanol was added to the tube,
and the resulting mixture was centrifuged for 5 min at 4°C.

The supernatant was removed and the remaining ethanol was removed by
lyophilization at room temperature for 10 minutes. The pellet was then dissolved in 2
mL of water and purified by Reverse Phase HPLC with a Waters Xterra RP;5 column. A
binary mobile phase gradient profile was used to elute the library using a S0 mM
aqueous triethylammonium acetate buffer at pH 7.5 and 99% acetontrile/1% water
solution. The fractions containing the library were collected, pooled, and lyophilized.
The resulting residue was dissolved in 2.5 mL of water and 250 pL of piperidine was
added. The solution was shaken gently for 45 minutes and then precipitated with

ethanol as previously described. The resulting pellet was dried by lyophilization and
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<223> synthetic construct <400> 536 cgcctttac 9 <210>
537 <211> 9 <212> DNA <213> Artificial Sequence <220>

W 203»ssynt heti ¢ construct <400> 537 ct cct cggaP@I/82M03/042964
538 <211> 9 ,<212> DNA <213> Artificial Sequence

oA EATIOHIPB T PRSI 450 00 A SRR on o
mMequence <220> <223> synthetic construct <400> 539
.9<210> 540 <211> 9 <212> DNA <213>
ot T SO BT b S s AR S ST 96 O SHERPEc
1
AR SAR, POV agEad, 03400, GO i PO 025 0
wepnaikled ubte mik00® w64 Legitngmlayfor @ hoptet 454bef@re bn agditional 40

<212> <213> Artifi.ci.al <220>.<223> )
cadinsor N EBRCPIpetevisleite ssDM Ry S0 30554 tagsptution
was gHaken $ore2flighe N hodd SPhntdthreGi 3 1 atSESIHETHAS yI2:@PPprecipitation

<223> synthetic construct <400> 543 gtggagtga 9 <210>

and RgverseiHhase HPR {Das donpxibed pbovergnd; the &-Binosatnuprveas rempoyed by

o SHRICBBBILE SIIBM G B, ER B EREarn

presp2dtieid ABSresyliihy ptlle v risicd be lyophilatio nd cadéb@gathd next
<210> 546, <211> 9 <212> DNA <213> Artificial Sequence

cydoohsynt®esiss synthetic construct <400> 546 ctactggac 9
<210> 547 <211> 9 <212> DNA <213> Artificial Sequence
<220> <223> synthetic construct <400> 547 atggcacga 9

CyclR40>4 548 <211> 9 <212> DNA <213> Artificial Sequence

:gi Er gai: 303 ES&%&EEQS&Z %‘fg({) N E=3H€(::ttfro<nél1 %1%>prg\%§usgé}%fec\3gsa&ss%lved
in water and the concentration of library was determined by spectrophotometry based on
the extinction coefﬁcient of the DNA cbmpoﬁe’nt ‘of the iibrary, Wheré the initial
extinction coefficient of Compound 2is13 1»,500' L/(mole.cm). The concentration of the
library was adjusted with water such that the final concentration in the subsequent
ligation reactions was 0.25 mM. The library was then divided into 96 equal aliquots in a
96 well plate. To each well was added a solution comprising a different tag (molar ratio
of the library to tag was 1:2), and ligations were performed as described for Cycle 1.
Oligonucleotide tags used in Cycles 2, 3 aand 4 are set forth in Tables 4, 5 and 6,
respectively. Correspondense between the tags and the building block precursors for
each of Cycles 1 to 4 is provided in Table 7. The library was precipitated by the
addition of ethanol as described above for Cycle 1, and dissolved in sodium borate
buffer (150 mM, pH 9.4) to a concentration of 1 mM. Subsequent acylations and
purifications were performed as described for Cycle 1, except HPLC purification was
omitted during Cycle 3.

The products of Cycle 4 were ligated with the closing primer shown below, using

the method described above for ligation of tags.

5°-PO;-CAG AAG ACA GACAAGCTTCACCTGC (SEQ ID NO:889)
5’-PO;-GCA GGT GAA GCT TGT CTG TCT TCT GAA (SEQ ID NO:890)

-75 -



<213> Artificial Sequence <220> <223> synthetic

construct i <400> 549 ggactgtga 9 <210> 550 <211> 9
WO 2hRpsIMA <213> Artificial Sequence <220> <22BCT/US2004/042964

synt hetic construct <400> 550 acagtccac 9 <210>

551<211> 9 <212> DNA <213> Artificial Sequence <220>

<223> synthetic construct <400> 551 ccgaactga <210>

552 <211> 9 <212> DNA <213> Artificial Sequence <220>

<223> synthetic construct <400> 552 agttcggac <210>

553 <211> 9 <212> DNA <213> Artificial Sequence <220>
ReSAR3> synthetic construct <400> 553 ctcctcaga <210>

<211> 9 <212> DNA <213> Artificial Sequence <220>

<223he symhdiretprocedorestesardied 2b00chdsGHe tapabdmg afpreddding a library

555 <211> 9 < > <213> Artificial Seguence <220>
coIRpIINg éfdﬁh@{tﬁé%éhggrépﬁﬁw@moﬁ@w g%t ag%ﬁmws
mogggrgﬁ 2ialge) YlechdgrortNanddICRILb  ihb E)?d(ﬁllct AR @9@e.<%?3g1§ .

> synt hetic construct <400> 556 agcagtgac <210>
coraplttion, Sheltiracy WidtanaPyr8d uging sévierdl adchBeyes Fegire2201s a

<223> synt.hetic c truct. <40 57. agcaggc <210> .
chigggiozs oF BeuitaS WG B8 Tyel el Bt BEHGS BF e chpgprimer,
Figtde? B i8 WHhARe kp&etr@BNSt the GibrarfQke St gaeicticsage <2haverage

559 <211> 9 <212> DNA <213> Artificial Sequence <220>

molezaRs weight was detcanined by aegative ton B6AMS gealysjagihepneignal was
< >, < > < > i.ficCi . e <2.
decs TRl Sing provtese SRS, 7 bl it Bl BB RSB
avérhide mask bf i1 iRAR>, DNA <213> Artificial Sequence <220>
<223> synthetic construct <400> 561 agagccaga <210> )
562 The DNA component of the library was analyzed by agarose gel electrophoresis,
which showed that the majority of library material corresponds to ligated product of the
- .correct size. DNA sequence analysis of 'molecﬁlar.clo;iés of PCR product derived from: ..
.a sampling of the library shows that DNA ligét.ion occurred with high fidelity and to

near completion.

Library cyclization

At the completion of Cycle 4, a portion of the library was capped at the N-
terminus using azidoacetic acid under the usual acylation conditions. The product, after
purification by EtOH precipitation, was dissolved in sodium phosphate buffer (150 mM,
pH 8) to a concentration of 1 mM and 4 equivalents each of CuSQO, in water (200 mM),
ascorbic acid in water (200 mM), and a solution of the compound shown below in DMF
(200 mM) were added. The reaction mixture was then gently shaken for 2 hours at room

temperature.
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<211> 9<212> DNA <213> Artificial Sequence <220> <223>
synthetic construct <400> 562 tggctctac 9 <210> 563
WOE2MiMs58279<212> DNA <213> Artificial Sequence <BR20ES2004/042964

<223> synthetic construct <400> 563 gtcgttgga 9 <210>

564 <211> 9 <212> DNA <213> Artificial Sequence <220>
<223> synthetic construct <400> 564 caacgacac 9 <210>

565 <211> 9 <212> DNA <213> Artificial Sequence <220>
<223» assayttheextented sy elizagion, e sligsss Gegdhe jorarocxhizgion

66 <2 9 213 f 220
Byt p e R R L G Rl o (R
100 %rrﬁdrr%to%k@?p%%?ar% FRdriredAh Eixhinpledl. Re@Hes ﬁsur§2r?e@tﬁer the

3> synt hetic construct<400> 567 cactgcgga 9 <2
alk-'yﬁs on<@z1<1e>1a9e1s hadbeddNAcerpddtedAntoithe Bbraty lSeHBéﬂcﬁela%z@mSOO
3> s struct <400> 568 cgcaogt gac <210>
18451 (hgedss 95 Bieufttslys Rpger e R 240 B By s ies
c? Wahkﬁhb@ af@iht theGibrard BARt HeRfet daddrdaed widkfalf,
570 <2 <212> DNA <213> Artificial Sequence <220>
eithkeribrougly ﬁYq'lﬂéﬁﬁl@ erontermlesulausastiony Thyceye izeddibraryapasparified

o T35 R B T o RS

libbaf 2 skl othpiétd ZrcopdhatiohlathdfthorbscehethgSeghitoied akav)>
<223> synthetic construct <400> 572 tctccacac 9 <210>
573 <211> 9 <212> DNA<213> Artificial Sequence <220>
Ex%ﬂ%ﬁﬂ SYRPNGH Lo CRNSTE MRS T%%PC?&?@QS@% grga 9 <210>
574 <211> 9 <212> DNA <213> Artificial Sequence <220>

<223 sepandtdiibes; peapasgyl whtcirAd @>arbind-Gplagtyipeageyl&ide (8 pmol
each) was combined with FAM-OSu (Molecular Probes Inc.) (1.2 equiv.) in pH 9.4

Ca

borate buffer (250 uL). The reactions were allowed to proceed for 3hat room
. temperature and were then lyophlhzed overmght Purrﬁcatlon by HPLC afforded the . -

desired fluorescent alkyne and azide in quantitative yleld.

HO o o
900
COzH NHa
NH,

| ﬂco,H
oo /
0 N_o
pH 9.5 borate pH 9.5 borate

FAM-OSu
HO. O 0. ‘ o]
=
O COH

0” "NH
COH

o

Fluorescent azide Fluorescent alkyne
{abeling agent labeling agent
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<210> 575 <211> 9 <212> DNA <213> Artificial Sequence
<220> <223> synthetic construct <400> 575 ccgaaccga 9

WO 28ps5E76 <211> 9 <212> DNA <213> Artificial Berusmnoe042964
<220> <223> synthetic construct <400> 576 ggttcggac 9

<21 7 <211> > DNA <213> Artifici Sequence.. .
Exampiss: SAZaNY BN EhEbTRIPIEES sith eer e lRE chgaigition
reacdd®> 578 <211> 9 <212> DNA <213> Artificial Sequence

<220> <223> synthetic construct <400> 578ggcagtgac 9
<210> 579 <211> 9 <212> DNA <213> Artificial Sequence

<220> <223> nstr <400> 579 cgaaacgga 9
Prepsrayion é\z&ﬁeg ]963'2_%@% ﬁfi[?b Artificial Sequence
<22%u§20§§ By ReAk-GmEYsin UGt irddEH0sd 28lered intak @gidthesdzed

<210> <211> 9 <212> DNA <213> Artificial Sequence
usiag sndard 3ghd glme Iﬁ)é‘!th%&i:f@ﬁ@tlﬁlm‘ét with foocagateegd amgrpyzcids and

AT 38 3050 et A C R B H0 o5 Rk PIRERe] o cop

thet@fkBpephi8a B2 pkpti®e wadReavbtilion? Hdres Withi zgryarpsaqomm 4h.

<220> <223> synt h?tl c_construct <400> ? 3 cc%%acalgl
PuzfiggiondpyRE wdadpropgt as 2 pduitesplid {{ g >1%

3 t ¢ 0
(OFER RO Ay BT ST 3054 S OR0GRT LAY, 8 0 GRAED, 40— 42

(mS2 ) dite 392202122 34 (d&iy hHh é i ccHe,aiyslzud 5 <48 (m, 285 3. 07 (dt,

a o 10> <?211> < > cial
1 SOOREOR 580352388 4TE 1 5 Bes o B Q¥ I T o Heb g5 275
(mYBHs, x@ao. QH)5@Z ~924 &, P22 LmuPNFO022 B0, Au 80,1300 ein‘
Sequence <220> <223> sy nt hetic construct
ESIMS 497.4 (IM+H], 100%), 993. 4([2M+H] 50%). ESIMS with ion-source
fragmentation: 519.3 ([M+Na] 100%) 491.3 (100%) 480.1 ([M-NH;], 90%), 452.2
1 (M- NHz -COJ, 20%), 424.2 (20%) 385 1 ([M Pra] 50%) 357.1 ([M -Pra- CO] 40%)

" 238.0 ((M-Pra-Phe], 100%).

Cyclization of Azidoacetyl-Gly-Pro-Phe-Pra-NH;:

Cu(MeCN),PFq

O% _

NH O O )//( { EA

} N C(O)NHZ DIEA, MeCN
N NMNH

o /ﬁ\C(O)NHz

N\N

The azidoacetyl peptide (31 mg, 0.62 mmol) was dissolved in MeCN (30 mL).
Diisopropylethylamine (DIEA, 1 mL) and Cu(MeCN)4PFs (1 mg) were added. After
stirring for 1.5 h, the solution was evaporated and the resulting residue was taken up in
20% MeCN/H,O. After centrifugation to remove insoluble salts, the solution was
subjected to preparative reverse phase HPLC. The desired cyclic peptide was isolated as

a white solid (10 mg, 32%). 'H NMR (DMSO-dg, 400 MHz): 8.28 (t, 1H, J =5 Hz), 7.77
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<400> 587 ctggcttga <210> 588 <211> 9 <212> DNA <213>

Artificial Sequence <220> <223> synthetic construct
WE2@6mpsE3B aagccagac <210> 589 <211> 9 <212> DNAI/ERMBH042964

Artificial Sequence <220> <223> synthetic construct

0 5 1 2
AT S ARG, 230 235 08 L AR TN Fry Om 29,
3.634@a>180-ag81, 96G80, X241 0w, 9] 3 0Ahd, SH), %24 i, DNAT <213%,, 14
ci al Sequence <220> <223> synthetic construct
HA4b 65 (8010l S Goa Db 64 5. 209, 0n g TR Gn298D1 BA75,

48 1 s Som 2R 4P AME ey SRSl

152¢)t EBIMS atithSeorsemce fra@dBptati@2 335 2y(A0Mgt516. 30(@Mswa91,clt00%)

497 2, ] e GRR T A8 3325 438 2 e £ o T 08 11(60%).

<400> 594 gctggatac <210> 595 <211> 9 <212> DNA <213>
Artificial Sequence<220> <223> synthetic construct
Preppg@ionsgszidungetaty Gy - 9ro<El1@Bm5©5/ QP11> 9 <212> DNA

21 fi <220> <223> synt hetic
con T IR M e e SR YU Svag symthesized
usifig FArodPibtesBUImiAs hélﬁé ﬁidﬁllIA$€HééQHé? Bctivag %age%z 3?21doacetlc acid

synthetic construct <400> 597 tgcgaacga <210> 5
wag psed-inghe fasbeouphpg sten t-caprthe p@fﬁmptl%du@ame abthe peptlde was

acléggé? %5({?2 W%B@erﬁg& :f)’uﬁi%?%nc?ﬁ% lg.f’ &-@‘ﬁﬁ%ﬁc&r@e <§15(§>ept1de
as'a wi223olid (81t thgf 5% ) CHNMR(DMIO:, mMﬁzggm gga @n, 4H), 7.2
(S5, 4923 2 i) 4. 027 (o 4, 3.5 — 3.3 (m, 2H), 3.1 (m, 1H), 2.91 (dd,
IH,J =4 Hz, 16 Hz), 2.84 (1, 1H, ] = 2.5 Hz), 278(m 1H), 2.6 — 2.4 (m, 2H), 2.2 — 1.6
© (m 4H). IR (mull) 2900, 2100, 1450, 1350 cm’ . ESIMS, 555.3 ((M+H], 100%). ESIMS -
with ion-soutce fragmentation: 577.1 ((M+Na), 90%), 555.3 ((M+H], 80%), 480.1 ([M-
Gly], 100%), 385.1 ((M-Gly-Pra], 70%), 357.1 ([M-Gly-Pra-CO], 40%), 238.0 ([M-Gly-
Pra-Phe], 80%).

Cyclization of Azidoacetyl-Gly-Pro-Phe-Pra-Gly-OH:

The peptide (32 mg, 0.058 mmol) was dissolved in MeCN (60 mL).
Diisopropylethylamine (1 mL) and Cu(MeCN)4PF; (1 mg) were added and the solution
was stirred for 2 h. The solvent was evaporated and the crude product was subjected to
RP HPLC to remove dimers and trimers. The cyclic monomer was isolated as a colorless
glass (6 mg, 20%). ESIMS 555.6 ((M+H], 100%), 1109.3 ([2M+H], 20%), 1131.2
([2M+Na], 15%).

ESIMS with ion source fragmentation: 555.3 ([M+H], 100%), 480.4 ([M-Gly], 30%),
452.2 ([M-Gly-CO], 25%), 424.5 ([M-Gly-2CQ], 10%, only possible in a cyclic

structure).

Conjugation of Linear Peptide to DNA:

-79 -



<213> Artificial Sequence <220> ' <223> synthetic

construct <400> 600 cagccagac 9<210> 601 <211> 9 <212>
wobhsaU3> Artificial Sequence <220> <223> synediBUSI04/042964

construct <400> 601 cacaccgga <210> 602 <211> 9 <212>

DNA <213> ificial S . < <223> hgt i

oonSErbaends b8 e e R ES AT L s G Tl bR a4
150MM <AL 3> CAlihedripepiade (P8 QUEHGE (2ANPstsd2iss DB | §@hHin61; 40

construct <400> 603 agtgcagga <210> 604 <211> 9 <212>
ek was addedafallomegiby DM MAR L0613 309N gk inevater; 180

t > . t < > < >.9 < >
RO o). AHE et R RI S 5080 B ot iotitoduc
wag (5oBitedisyt et ]?rd?zq{itlagam ERIM$al 89210)@{1\6@1&]/32210%)6 93622 2PM-

DNA <213> Artificial Sequence<220> <223> synthetic
AHYBnaQ %Pl d 0934604386 49%8@1&4&([51—@1/@»%)- <211> 9

<212> DNA <213> Artificial Sequence <220> <223>

synthetic construct <400> 607 ggtgagtga 9 <210> 608
Conigdtrorfof<Qykic Hopide<@®IINAArti fi ci al Sequence <220>

<223> synt het] copnstruct <400>. 608 actcaccac,9.<210>
505 Comppund 7 ool d5kavekim 2P L safin e aR pariEsERLo 4.
: : . )
L g P (10 o AP ot DR 30 nfof W equiv)

wag2dded, filomed bydMArMIM (lc6 nEAT =5 0§ TaMatierkdy eatero8amols 40
611 <211>.9.<212 13> tificial Sequence <220>
cally ] ARG RT3 SOV ISt o Bag A s 8005
isofutell b2dthandd predipieati BN SIRISIPE2AI0 ([M-8HHB, 2Rd) @BEE2 (A2 /4,
<223> synthetic construct <400> 612 tagccagac 9 <210>
20%1.31093 71(EMgSH]/5, 40%), 911.4 ([M-6H]/6, 100%)).

Cyclization of DNA-Linked Peptide:

Linear peptide-DNA conjugate (10 nmol) was dissolved in pH 8 sodium
phosphate buffer (10 pL, 150mm). At room temperature, 4 equivalents each of CuSQOy,
ascorbic acid, and the Sharpless ligand were all added (0.2 uL of 200 mM stocks). The
reaction was allowed to proceed overnight. RP HPLC showed that no linear peptide-
DNA was present, and that the product co-eluted with authentic cyclic peptide-DNA. No

traces of dimers or other oligomers were observed.
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<212> DNA <213> Artificial Sequence <220> <223>
synthetic construct <400> 613 cacaccaga 9 <210> 614

W 23m387%212> DNA <213> Artificial Sequence <PRDES2004/042964
<223> synthetic construct <400> 614 tggtgtgac 9 <210>
615 <211> 9 <212> DNA <213> Artificial, Sequence <220>
<223> synthetic nstru&&wméoo 15 lepcggt aga 9 <210>
616 <2112 Z%ggm& <2132 Artifi |aIWSequence <220>
<223:%_ tIO‘ nst rouct—<4608>° 16;E?Eégctac 9 <210>
617w *1> 97<212> DNA <ZT3¥"Artiufi &]J nce <22 0
><223> synthetic construct <400>_ %617 gtcagagga 9 <210>
618 <211> <212> DNA <213> Artificial Sequence <220>
<223> synt hglbsuwmeNst ruct <400> 618 tct acac 9 <210>
619 <211> PYR2P2Y DNA <213> Artifi ci piw-oegisence <220>
<223> synthetic construct <400> 619 ttccgacga 9 <210>
620 <211> <212> DNA <213> Artificial Sequence <220>
<223> synthetlc construct <400> 620 gteygaaac 9 <210>

621 11>O§g;?gi> DNA gagggmgyt|f equence <220>
<22 oAt I et e 00> 1<ﬁggcg<aga 9 <210>
\?2\2‘&2‘14 ® «212% DNA <2133 Artifi |&b§%ﬂ:nce <220>

223> synthetic construct <400> 628 tacgcclagdh:<210>
623<211> 9 <212> DNA <Z13> ~LDf|c va Sequence <220>
<223> synthetic construct <400> 623 ctcgactga 9 <210>
&lute @4 4&min> DNA <213> Art|f| t@cégznce <220>

<223> synthetic construct <400> %I ENY.<210>
625 <211> 9 <212> DNA <213> Artificial Sequence <220>

<223> syptRehdiforsOMalgatSts, 343020 Rem 1oatgst 992 9
MeCN in 40mM aq. TEAA over 8 min.

Example 6:  Application of Aromatic Nucleophilc Substitution Reactions to
Functional Moiety Synthesis

General Procedure for Arylation of Compound 3 with Cyanuric Chloride:

Compound 2 is dissolved in pH 9.4 sodium borate buffer at a concentration of 1
mM. The solution is cooled to 4° C and 20 equivalents of cyanuric chloride is then
added as a 500 mM solution in MeCN. After 2h, complete reaction is confirmed by
LCMS and the resulting dichlorotriazine-DNA conjugate is isolated by ethanol

precipitation.

Procedure for Amine Substitution of Dichlorotriazine-DNA:

The dichlorotriazine-DNA conjugate is dissolved in pH 9.5 borate buffer at a
concentration of 1 mM. At room temperature, 40 equivalents of an aliphatic amine is
added as a DMF solution. The reaction is followed by LCMS and is usually complete
after 2 h. The resulting alkylamino-monochlorotriazine-DNA conjugate is isolated by

ethanol precipitation.
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<210> 626 <211> 9 <212> DNA <213> Artificial Sequence
<220> <223> synthetic construct <400> 626 cagcgtaac 9

WOE208m58207 <211> 9 <212> DNA <213> Artificial Berusawe£042964
<220> <223> synthetic construct <400> 627 gttcggtga 9
<210> 628 <211> 9 <212> DNA <213> Artificial Sequence
<220> <223> synthetic construct<400> 628 accgaacac

Procéd@? 28milsibsftutidd 47 MINOcHdbtazd DNiAGi al  Sequence
<220> <223> synthetic construct <400> 629 gccagcaga

<21 0%e gliylaagng-mapoetpofosri Dipe-RYNYgsonsgats is dlissplvee iuel O

> 3> synt heti (o]0) ca .
b @%12‘65&%& Sy SRR 33, S P B BGERS apharc
Q3added?a3 2 DYIFtaaition. TROFhEti is ﬂ%a@l@mmﬁag Asually
<210> 632 <211> 9 <212> DNA <213> Artificial_ Sequence

completpafiep 23 Thy Frspbing dizmningtriagiae- mﬁéwzanwsztetlwg@fe@atw ethanol

p“mﬁ%%fOQSS <211> 9 <212> DNA <213> Artificial Sequence
< <223> synthetic construct <400> 633 gtgctctga
<210> 634 <211> 9<212> DNA <213> Artificial Sequence
<220> <223> synthetlc construct, < 00> 634 cac 9

Exampply.J: 6 35:pRbgdflong @QQIW@E% giations tq Gy f%ea%@\%eléty
<220> <2g§ﬁ yothetic construct <400> 635 ggtgagcga 9
<210> 636 <211> 9 <212> DNA <213> Artificial Sequence
<220> <223> synthetlc construct <400> 636 gctcaccac 9

<21 9 <21 tificial .Seguenc
GegzhBrodsds far el oo pinmbep oL PR A 5B pE g REd Gary
Artidd Qith®38A1de mlﬁilegZE%Ek DNA <213> Artificial

Sequence <22 <223> synthetic construct

Compound 2 was coupled to an N-terminal proline residue. The resulting

compound was dissolved in sodium phosphate buffer (50 pL, 150 mM, pH 5.5) ata
concentration of 1 mM. To this solution was added 40 equivalents each of an aldehyde
building block in DMF (8 pL, 0.25M) and sodium cyanoborohydride in DMF (8 pL,
0.25M) and the solution was heated at 80 °C for 2 hours. Following alkylation, the

solution was purified by ethanol precipitation.

General Procedure for Reductive Aminations of DNA-Linker Containing an Aldehyde
with Amine Building Blocks:

Compound 2 coupled to a building block comprising an aldehyde group was
dissolved in sodium phosphate buffer (50 pL, 250 mM, pH 5.5) at a concentration of 1
mM. To this solution was added 40 equivalents each of an amine building block in DMF
(8 uL, 0.25M) and sodium cyanoborohydride in DMF (8 pL, 0.25M) and the solution
was heated at 80 °C for 2 hours. Following alkylation, the solution was purified by

ethanol precipitation.
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<400> 638 tctcaccac 9 <210> 639 <211> 9 <212> DNA
<213> Artificial Sequence <220> <223> synthetic

W@ 2SOFUTE <400> 639 ccttccaga 9 <210> 640 <211eCBHUSDIL042964
DNA <213> Artificial Sequence <220> <223> synthetic

constg.uct, <400> 10> 641 <21
ExESREE: LR arabsion i bep e BAEGs ReabPS s fincBigd Judiety
synthetlgyﬁgﬁﬁgruct <400> 641 ctcctacga 9 <210> 642

<211> 9 <212> DNA <213> Artificial Sequence <220>
<223> synthetic construct <400> 642 gtaggagac 9 <210>

| £t cial Sequence <220>
G Bt MR I Rep SRR DRUELYRAE o Concaga o
<210> 644 <211> 9 <212> DNA <213> Artificial Sequence

<220> <223> sygthetlc construct <400> 644 cgtcgagac 9
<210> 645 <2m1> <212> DNA<213> Artificial Sequence

<220> <228 tic construct <400> 645 gcegtttga
<210> 646 <211> <212> <213> ArtiNwi al Seqence
H N2 DR&RLIRR 2 ticer ST oMAlLneA00>_646 gaal DNA-Linker

<210> 647 s2ddaan@ <212> DRA <213> Aruhfiwi@l Sequehce
<220> <223> synthetic construct <400> 647 gcggagtga
<210> 648 <211> 9 <212> DNA <213> Artificial Sequence
<220> <223> synthetic construct <400> 648 actccgcac

<21 649 < 11> 9 <21 13> Artif] equen

S obomppund L3 chisoh el umatirn Boratdogs b Eh Jobig Rt 0.4) a
a cﬁ%e@ﬁa@époflzm and Siahié oV FlBR séllﬁfoﬁ'w@is%hde?w&ﬁ?\ealents

0> <223> synthetic construct <400> 650aagcacgac 9

of Nﬂiﬁboﬁ&ﬁccxﬂﬂrﬁéyl BrerddatetabNA DIIFI 13 ALt Dfl5 WM pindShe santien was

<220>
gent?y s%aken at 4 °C for 2 hours. Following acylation, the DNA-Linker was purified by
ethanol precipitation and redlssolved in sodlum borate buffer (50 uL 150 mM, pH 9.4)
at a concentration of 1 mM and ch111ed to 4 °C To this solutlon was added 40 eqlvalents
of an amine building block in DMF (13 uL 0.15 M) and the solution was gently shaken
at 4 °C for 16 hours. Following alkylation, the DNA-linker was purified by ethanol
precipitation and redissolved in sodium borate buffer (50 uL, 150 mM, pH 9.4) at a
concentration of 1 mM and chilled to 4 °C. Peptoid synthesis is continued by the
stepwise addition of N-hydroxysuccinimidyl bromoacetate followed by the addition of

an amine building block.

Example 9:  Application of the Azide-Alkyne Cycloaddition Reaction to Functional
Moiety Synthesis

General procedure

An alkyne-containing DNA conjugate is dissolved in pH 8.0 phosphate buffer at
a concentration of ca. ImM. To this mixture is added 10 equivalents of an organic azide
and 5 equivalents each of copper (II) sulfate, ascorbic acid, and the ligand (tris-((1-
benzyltriazol-4-yl)methyl)amine all at room temperature. The reaction is followed by
LCMS, and is usually complete after 1 — 2 h. The resulting triazole-DNA conjugate can

be isolated by ethanol precipitation.
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<223> synthetic construct <400> 651 ctcgaccga '9 <210>
652 <211> 9 <212> DNA <213> Artificial Sequence <220>

W 203»ssynt heti ¢ construct <400> 652 ggt cgagacPOI/82M03/042964
653 <211> 9 <212> DNA <213> Artificial Sequence <220>
<223> synthetic construct <400> 653 agagcagga 9 <210>
654 <211> 9 <212> DNA <213> Artificial Sequence <220>

Exafipde>1 Gy ritiraificationod ligeld 15 4Mkifabdfromgeitith ag efeoddd BBrary
655 <211> 9 <212> DNA <213> Artificial Sequence <220>
<223> synthetic construct <400> 655 gtgctcgga 9 <210>

656 59 <21 £ Chaly -0<220>
o TR i R L SR
un@gsirabiRlbrar9 nediRers PDiarans@hB o et fiyingi saigléaﬂummgi ngtﬁQi%ﬁned
i >
T T T ok

a knd2 bisdhE Hm%'lécﬁleqaé‘s%%b’&&_\égf}ﬁp& B8 I HEE Y5 @99516%%004),
659 <211>"9 <212> DNA <213> Artificial Sequence <220>

incoppgated ipteknely referemes) tauiAbt 400se €59 BgoaRFH6H wasstthesized.

T hT ks AAAEA IS Ao Scidsd b Sie b ephutiihe Tmker
desczibod irbthe prettding $xsdpRs uéMP\standetd 3Rer¥sir iﬂe%cgls t06 %r]c_)duce a

equence <220> <223> synthetic construct <400>

m 5&‘@1& ﬁfnglgr {functppalggoieglinksd go mghgo@pho?@q]) 3o-those produced via
A SO O350 3022 Ty R SORR g
in Bramplei anld tieDntiakedRBkina2 Bindey WefeaddsipnedWeth uffue DNA
se(fu%gggs tl?a(sts;llgg'gg 898%%2 y:slics) if ggt% s’peégg ]Tie %NA-linked Abl kinase
binder was mixed with the library at a ratio of 1:1000. This mixture was equilibrated
" with to rhAble kinase, and the enzyme was :c':aptur‘ed‘o'n a solid phase, washed to remove - -
" non-binding library members and bihding mo'lvéc‘:ule‘s"were eluted. The ratio of library
molecules to the DNA-linked Abl kinase inhibitor in the eluate was 1:1, indicating a
greater than 500-fold enrichment of the DNA-linked Abl-kinase binder in a 1000-fold

excess of library molecules.

Equivalents
Those skilled in the art will recognize, or be able to ascertain using no more than

routine experimentation, many equivalents to the specific embodiments of the invention
described herein. Such equivalents are intended to be encompassed by the following

claims.
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<212> DNA <213> Artificial Sequence <220> <223>
synthetic construct <400> 664 gtgctctac <210> 665

W 2i»58079%212> DNA <213> Artificial Sequence <PRDES2004/042964

1.
op

2.

<223> synthetic construct <400> 665 ccatcctga <210>

666 7211> 9 <212> DNA <213> Artificial Sequence <220>
<2258 8Bnt heti ¢ construct <400> 666 aggatggac <210>

667 <211> 9 <212> DNA <213> Artificial Sequence<220>
<223> synthetic construct <400> 667 gttcggaga <210>
668 A<methed of sgnthesizinga api®ulemonipristisaA fugelipnehmeietp wbich is

a0y TRAE a EyE OB O St PR R R TR00S gips o
<223a) pivRidigd ArcinftQint dozhé‘ﬁouﬁfﬂ Oéiistia g of gy irdgsl FanctidhPmoiety

670 <211> 9 <212> DNA <213> Artificial Sequence <220>
<223empyising siudpgideckgcihera nosasinge gt pht engieaten ydwrein the

671:< . >. < > i fici . < S .
oL LA ML A 1 U8 o
672 linRddlte & iniikPoligdAcls@ti®s Artificial Sequence <220>

<223> synthetic construct <400> 672 ggagcacac<210> 673
<211> 9 <212> DNA <213> Artificial Sequence <220>

<22 | i &%ﬁgﬁ % iR 164 AR prist
674 %@2@1@&% q%z%é@ DNA 23‘%‘5 6Q%r&%tai @F@?%m Sequen crg 2 (1)e>alSt one

<223pemyplementary teacovsgnoup,twhet€io thesat deastyonprercadem@itary reactive

675 <211> 9 12> <213>.Artificial uence 20>
2 55 A pomp T eaBRL o B feactbironh B Sen BT Sorfions
676 saitablefo? réadtidn o ING compiemenitdry tdaclivd groap USREM acd@Rnt

<22%> gynt hetic construct <400> 676 caacggcac
ond;

. (c) reacting the initial oligonucleoﬁde with an ;ingoming oligonucleotide which
" identifies the building block of step (b) in the pfesenée of an enzyme which
catalyzes ligation of the initial oligonucleotide and the incoming oligonucleotide,
under conditions suitable for ligation of the incoming oligonucleotide and the

initial oligonucleotide to form an encoding oligonucleotide;

thereby producing a molecule which comprises a functional moiety comprising

n+1 building blocks which is operatively linked to an encoding oligonucleotide.

The method of Claim 1 wherein the functional moiety of step (c) comprises a

reactive group, and steps (a) to (c¢) are repeated one or more times, thereby forming

cycles 1 to 1, where i is an integer of 2 or greater, wherein the product of step (c) of a

cycle s, where s is an integer of i-1 or less, is the initiator compound of cycle s + 1.

3.

The method of Claim 1 wherein step (c) precedes step (b) or step (b) precedes

step (c).
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<210> 677 <211> 9 <212> DNA <213> Artificial Sequence

<220> <223> synthetic construct <400> 677 gagtgctga
WE28m58B78 <211> 9 <212> DNA <213> Artificial PCT/US2004/042964

Sequence<220> <223> synthetic construct <400> 678

agcagctcac <210> 6 <211> 9 <212> DNA <213> Artifjcjal
4. o3 BT I SE G TR et Tt AL R i bEkSts an
amifet #8d 610 eaYRd G8khoedld > 9 <212> DNA <213> Artifici al
Sequence <220> <223> synthetic construct <400> 680

aaggagcac <210> 681 <211> 9 <212> DNA <213> Artifici al

5 cog) BagAea TIaRE D wo L G L SO URNR B! Wl Ry

realBEIS00E areseBeted Arbhr tiR)urb et onsisann 6t iillarhine408ip; @&drboxyl
cttt;ﬁ ac <210> 683 <211> 9 <212> DNA <213> Artjfici al
£rogpgy ykgmus; aphossheiyh group; & cRA¥HIR §rowR; arAggidinpgeyoup; and

<210> 684 <211> 9 <212> DNA <213> Artifici al
a“%@%%%hc§§2 0> <223> synthetic construct <400> 684

ctcagtgac <210> 685 <211> 9 <212> DNA <213> Artifici al
ce <220> <22 thetic construct <400> 685

S .
6. ¢ 395 g? wgloé?f@a@sg@ﬁw reasiiye grqR and the.complementpny)

S Gl i R s s L E U

gra®paeul bmyk 220p; apixsphenyhgtoap] an epxsder growp;aa@@isidggrgroup; and
ccgaaacga <210> 688 <211> 9 <212> DNA <213> Artifici al

an§8§>m S'2H0> <223> synthetic construct <400> 688
gtttcggac <210> 689 <211> 9 <212> DNA <213> Artifici al
Sequence<220> <223> synthetic construct <400> 689

7. The method of Claim 1 wherein the reactive group and the complementary

reactive group are selected from the group consisting of an amino group and an aldehyde

or ketone group. - - -

8. The method of claim 7 wherein the reaction between the reactive group and the

complementary reactive group is conducted under reducing conditions.

9. The method of Claim 1 wherein the reactive group and the complementary
reactive group are selected from the group consisting of a phosphorous ylide group and

an aldehyde or ketone group.

10.  The method of Claim 1 wherein the reactive group and the complementary

reactive group react via cycloaddition to form a cyclic structure.

11.  The method of Claim 10 wherein the reactive group and the complementary

reactive group are selected from the group consisting of an alkyne and an azide.
12.  The method of Claim 10 wherein the reactive group and the complementary

reactive group are selected from the group consisting of a halogenated heteroaromatic

group and a nucleophile.
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gcggagaga 9 <210> 690 <211> 9 <212> DNA <213>

Artificial Sequence <220> <223> synthetic construct
WEA@HsAM tctccgcac 9 <210> 691 <211> 9 <212>POMBS2004/042964

<213> Artificial Sequence <220> <223> synthetic

construct <400> 691 gccgttaga 9 <210> 692 <211> 9

<212> DNA <213> Artificial Sequence <220> <223>
13synfﬁmhhﬂh@bn@€hhnﬂ2vﬁﬁﬂﬁnﬁ&kag@?ggthaeﬂmﬂﬂiggéﬁ&ﬁnm

<211> 9 <212> DNA <213> Artificial. Sequence < >
sclgsisd Grom fiFisEurceonsigng efeshlannisd o ides ghiggaaisd aanes and
chR¥ihared bhring. <212> DNA <213> Artificial Sequence <220>

<223> synthetic construct <400> 694 cacgagaac 9<210>

695 <211> 9 <212> DNA <213> Artificial Sequence <220>

<22 S heti g construct <400> 695 cgtgctaga 9 <210>
14556 185 PaheT oL GIs58 B HeFim TR IepP RICH oBamitngauns 205
<223> synthetic construct <400> 696 tagcacgac 9 <210>

697 <211> 9 <212> DNA <213> Artificial Sequence <220>
15<22 Fhegyathorbef Clamn hsvherein thel @oryn89¥ sejeasedyfromt th® gro@ip0>

: 13 ificial S 20
cof B o AT sRIN 5025, B A Eh b RN nebifpgase
an® 9 %opozsbhrersbe<212> DNA <213> Artificial Sequence <220>

<223> synthetic construct <400> 699 ctcctggtt 9 <210>
700 <211> 9 <212> DNA <213> Artificial Sequence < 2 2

0o > i , t. > 0 {

162, g JR ROk L SR MR n DO IO CERI0 Be Branded o

singk2@rand@R3> synt heti c construct <400> 701 actctgctt 9
<210> 702 <211> 9 <212> DNA <213> Artificial Sequence
<220>

17. The method of Claim 16 wherein the initial oligonucleotide comprises a PCR

primer sequence: -

18.  The method of claim 16 wherein the initial oligonucleotide is single-stranded and
the incoming oligonucleotide is single-stranded; or the initial oligonucleotide is double-

stranded and the incoming oligonucleotide is double-stranded.

19.  The method of Claim 18 wherein the initial functional moiety and the initial

oligonucleotide are linked by a linking moiety.
20.  The method of Claim 19 wherein the initial oligonucleotide is double-stranded
and the linking moiety is covalently coupled to the initial functional moiety and to both

strands of the initial oligonucleotide.

21.  The method of Claim 1 wherein the incoming oligonucleotide is from 3 to 10

nucleotides in length.

22.  The method of claim 2, wherein the incoming oligonucleotide of cycle i

comprises a PCR closing primer.
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<223> synthetic construct <400> 702 gcagagttc 9 <210>

703 <211> 9 <212> DNA <213> Artificial Sequence <220>
wWe2a3ms&ynt het i ¢ construct <400> 703 cat cgcct t POT/EA03/042964

704 <211> 9 <212> DNA <213> Artificial Sequence <220>

<223> synthetic construct <400> 704 ggcgatgtc 9 <210>

705 <211> 9 <212> DNA <213> Artificial Sequence <220>

235223PhSMBB@bE Elak®DSfutHEL coriR g2 ydle §aké atkp 0P<210>
706 <211> 9 <212> DNA <213> Artificial Sequence <220>

<223d) Hgatingem ddigeprddeatidecorposing 20bosingyt G @rimez saqusnce to the
en?:g;ig<% ilg 9cl ga&g> DNA <213> Artificial Sequence <220>

< g s§n 45&'C  const ruct  <400> 707 cacacggtt <210>

708 <211> 9 <212> DNA <213> Artificial Sequence <220>

<223> synthetic construct <400> 708 c%?tgtgtc_<210>,
24709 Tpermsthod ebgimimBRavhepain shepligonpelpoffdesogipsising aciogag PCR

P S B OB 4 B SPAERE e R 03 co
whi2R 8atalyyed daéd ligatioanst ruct <400> 710 ggcgttgtc <210>

711 <211> 9 <212> DNA <213> Artificial Sequence<220>
<223> synthetic construct <400> 711 actgaggtt <210>

ZSZ%ZSﬁ?elI%Etth o &fatm DNAurfierl 36im ’éih% hdralyc PG AUB BEf oF220>

23> synthetic construct <400> 712 cCtcagttc <210>

713 (epdychzigthd Amcdonl a@igy. Artificial Sequence <220>

<223> synthetic construct <400> 713 gtgctggtt <210>

714 <211> 9 <212> DNA <213> Artificial Sequence <220>
2622 3PheéSibihb @ bf ClaaPStwikiséin HORMctidithl £623¢ asihprised hRalkynyl

715 <211> 9 <212> DNA _ , .. .
group and an azido group, and the compound is subjected to conditions suitable for
cycloaddition of the alkynyl group and the azido group to form a triazole group, thereby

cyblizing the functional moiety.

27. A method of synthesizing a library of compounds, wherein the compounds
comprise a functional moiety comprising two or more building blocks which is
operatively linked to an initial oligonucleotide which identifies the structure of the
functional moiety, said method comprising the steps of

(a) providing a solution comprising m initiator compounds, wherein m is an
integer of 1 or greater, where the initiator compounds consist of a functional moiety
comprising n building blocks, where n is an integer of 1 or greater, which is operatively
linked to an initial oligonucleotide which identifies the n building blocks;

(b) dividing the solution of step (a) into r reaction vessels, wherein r is an integer
of 2 or greater, thereby producing r aliquots of the solution;

(c) reacting the initiator compounds in each reaction vessel with one of r building
blocks, thereby producing r aliquots comprising compounds consisting of a functional
moiety comprising n+1 building blocks operatively linked to the initial oligonucleotide;
and

(d) reacting the initial oligonucleotide in each aliquot with one of a set of r

distinct incoming oligonucleotides in the presence of an enzyme which catalyzes the
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<213> Artificial Sequence <220> <223> synthetic
construct <400> 715 catcgactt <210> 716 <211> 9 <212>
wobdso2U3> Artificial Sequence <220> <223> synp¢BUSI04/042964
construct <400> 716 gtcgatgtc<210> 717 <211> 9 <212>
. > - <z 3 | .-
B0 RS g LR SRR YL pains
sulbdbie £ EBzymatid figationlof Beqnemtiag olgonuck@fide asd thichritink
construyct <400> 718 ccgatggtc <210> 719 <211> 9 <212>
oligRpuc, > Artificial Sequence <220> <223> synthetic

L i o S AR LR

meietysompeising40d:-burldngdtlenks goeretively tinkeptp anzldngagd<212>

DNA <213> Artificial.Se nce <220> <223> synthetic
olighTilide Jigheiess® aeRehBIRinEaRgss 755 2o10% o <izs
DNA <213> Artificial Sequence<220> <223> synthetic

construct <400> 722 cctctgttc <210> 723 <211> 9 <212>
28pna Thzmastheg of €lagn 317, Betheeseseprispeghe #2p9$ synt heti ¢

con < > - < > 4 < > >

Diia (oAb Ao o HyoR bR o 585 perd Bl fgiinen
coaphisingumiblesdidd 2onkzHing 9f & dimtctional 2ddiety €3mpridihg>n O 1 bilding

DNA <213> Artificial Sequence <220> <223> synthetic
blocksovhigh is pro%welzlesﬂﬁg ggela?lpflga@f@@gorﬁele@ﬁwh@h gpeggies the n
+ 1R dnRdAsciAr ti fici al Sequence <220> <223> synthetic

construct <400> 726 atgtccgtc <210> 727 <211> 9 <212>

DNA <213> Artificial Sequence <220> <223> synthetic

26° O S R tnod OPclaif 38 WM& ilquotare déiRbined -

30.  : The method of Claim 28 wherein the steps (a) to (e) are conducted one or more - -
times to yield cycles 1 to 1, where i is an integer of 2 or greater, wherein in cycle s+1,
where s is an integer. of i-1 or less, the solution comprising m initiator compounds of

step (a) is the solution of step (e) of cycle s.

31.  The method of either Claim 7 or Claim 8 wherein in at least one of cycles 1 to i

step (d) precedes step (c).

32..  The method of of Claim 28 wherein at least one of building blocks is an amino

acid.

33. The method of Claim 7, wherein the enzyme is DNA ligase, RNA ligase, DNA

polymerase, RNA polymerase or topoisomerase.

34. The method of claim 28 wherein the initial oligonucleotide is a double-

stranded oligonucleotide.
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<212> DNA <213> Artificial Sequence <220> <223>

synthetic construct <400> 728 ccagacctc <210> 729
WE23i»58279<212> DNA <213> Artificial Sequence <BR20DES2004/042964

<223> synthetic construct <400> 729 gagacggtt <210>

730 211> 9 213> Artif.icial ce <

5 oo d B BT AT P P rielh Ba oo R RRfe B apore.
sﬁ&ﬁ&d%ﬁé&ﬁm&mﬁa&2> DNA <213> Artificial Sequence <220>

<223> synthetic construct <400> 731 ctttccgtt <210>
732 <211> 9 <212> DNA <213> Artificial Sequence <220>

g e e T e T
moicty 3empyisihpatfirst fummhal@buﬁd@@redla Bond g&ﬂhggilhldﬁlgﬂdﬂé a
Sequence <220>

734 <211> 9 <212> <21d3 g\rgl ficial
second funcliopplrgapyn-adapied e herd to4be2 end of ap ghiganycteotdes png g third
> nce <220>
ke B L e R T e

736 <211> 9 <212> DNA <213> Artifici al Sequence <220>

<223> synthetic co <400> .7 t

37737 <213 3 1§ rasshosC SR Sh y hecengne Tyl Hpielly oL e Trictire
<22@> <223> synthetic @onstruct <400> 737 ' actctcgtt

9 <21D=.738 <211> $,<212> DNA <213> Artifici al

Sequence 20> 3> synthetic construct <400> 738
cgagagttc 10> 739 <211> 9 <212> DNA <213>

Artificial Sequence <220> <223> synthetic construct
<400> 739 gca%cactt 9 <210> 740 <211> 9 <212> DNA
<213> Artificial Sequence <220> <223> synthetic
construct <4OT> 740 gtgctgctc 9

B
v;/herein
A is a functional group adapted to bond te a building block;
B is a functional group adapted to bond to the 5’-end of an oligonucleotide;
C is a functional group adapted to bond to the 3’-end of an oligonucleotide;
S is an atom or a scaffold;
D is a chemical structure that connects A to S;
E is a chemical structure that connects B to S; and

F is a chemical structure that connects C to S.

38.  The method of Claim 37 wherein:
A is an amino group;
B is a phosphate group; and
C is a phosphate group.

39.  The method of Claim 37 wherein D, E and F are each, independently, an
alkylene group or an oligo(ethylene glycol) group.
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<210> 741 <211> 9 <212> DNA <213> Artificial Sequence
<220> <223> synthetic construct <400> 741 actctcctt 9

WO 28m58449 <211> 9 <212> DNA <213> Artificial Beruswe€042964
<220> <223> synthetic construct <400> 742 ggagagttc 9

f |
40255 38e BB A iR ST SRy iy Gl Sl e PR ?‘CS
thSglllQR:s ‘Gftim, abblen Somed prodpNbte 2y aA[y&li(f grﬁupﬁdr aGRAE0 %roup.

2 0 ><223> synt heti c construct <400> 744 ccaaggttc
<210> 745 <211> 9 <212> DNA <213> Artificial Sequence

T R UL N R T i

<220> <223> synthetic construct <400> 746 cggctcttc 9

<210> 747 <211> 9 <g 12> @N% §§13> Q%$|f|0|al Sequence
et q

<220> <223> gynt heti1’c co 747 accttgctt 9
—<MNO>(GHEB 11> 9 <212> DNA <213> Artificial Sequence

<220> <223> R & @ﬁ%ﬁggg_sggpz_l48 gcaaggttc 9
<210> 749 <211> 9 <Z12> 13> Artifircial Sequence

wherPeach a4 3> mSandtp s inGegefd&ith s inféRPFrofdProadgticamt t 9
<210> 750<211> <212> DNA <213> Artificial Sequence

<220> <223> synthetic construct <400> 750 cggactttc 9

255548 BBl AT iRt o g Gbl b BT B rceer
from?d eight? <211> 9 <212> DNA <213> Artificial Sequence

<220> <223> synthetic construct <400> 752 ccagtcctc 9
<210> 753 <211> 9 <212> DNA <213> Artificial Sequence

43522Q%e ffefiisa SDOLIREED GhERAPLAHOE n, m and p is independently an integer
from 3 to 6.

44, The method of Claim 41 wherein the linker moiety has the structure

Q 0 O //O
-0-P— N e I P

o) /

O
0= p O/\/O\/\O/\/O\/ \
O_
O-

45. The method of claim 27, wherein each of said initiator compounds comprises a
reactive group and wherein each of said r building blocks comprises a complementary

reactive group which is complementary to said reactive group.

46.  The method of Claim 45 wherein the reactive group and the complementary
reactive group are selected from the group consisting of an amino group ; a carboxyl
group; a sulfonyl group; a phosphonyl group; an epoxide group; an aziridine group; and

an isocyanate group.
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<400> 753 gtcgttctt 9 <210> 754 <211> 9 <212> DNA

<213> Artificial Sequence <220> <223> synthetic
wWEzsHsdtd <400> 754 gaacgactc 9 <210> 755 <21BCT/8S2004/042964

<212> DNA <213> Artificial Sequence <220> <223>

synt heti c construct<400> 755 cagcatctt <210> 756 <211>

9 <212> DNA <213> Artificial Sequence <220> <223>

47 SYNrh&triethod T EN4iHCAS WHERHR rédfiveatk@pt BidGhetitQam g)ﬁe?nentary
<211> 9 <212> DNA <213> Artificial Sequence <2

reae:tzmgrogg/ pretselerted diomsthe geupconsistipn gt idrexnd wroupy aosarboxyl
758

eroBo SAIDR #rofiF o hosRhOng L prodn it o fte Brou A BRI ERAD: and

anl%58yaﬁgtblg?mg,_<212> DNA <213> Artificial Sequence <220>
<223> synthetic construct <400> 759 acactcgtt <210>
760 <211> 9 <212> DNA <213> Artificial Sequence <220>

<22 >
48751 1o PHIR Cu RNl ehn RS E o BRl B kP ery
reast?2@3grosyy atetselected dons the weoup<ebdbistinddf at aviag grdupland2bGidehyde
762 <211> 9 <212> DNA <213> Artificial Sequence <220>
or KeJone-gToUint het i ¢ construct <400> 762 cctggattc 9 <210>
763 <211> 9 <212> DNA <213> Artificial Sequence <220>
<223> synthetic construct <400> 763 gttcctgtt 9 <210>
49.764Tke m:ho@ of 21Pm 45Nvhergin 3he raaction; hehw¢enIhetrantiee grapPand the

2 tlc constru > 764 .ca tc 9 <210>
corsgleen fegSibs SRS leucd ey vediriip “8RARYR .0 <320-
<223> synthetic construct <400> 765 acactcctt 9 <210>
766 <211> 9 <212> DNA <213> Artificial Sequence
50. The method of Claim 45 wherein the reactive group and the complementary
reactive group are selected from the group consisting of a phosphorous ylide group and

an aldehyde or ketone group.

51. The method of Claim 45 wherein the reactive group and the complementary

reactive group react via cycloaddition to form a cyclic structure.

52. The method of Claim 51 wherein the reactive group and the complementary

reactive group are selected from the group consisting of an alkyne and an azide.

53.  The method of Claim 45 wherein the reactive group and the complementary
functional group are selected from the group consisting of a halogenated heteroaromatic
group and a nucleophile.

54.  The method of Claim 53 wherein the halogenated heteroaromatic group is
selected from the group consisting of chlorinated pyrimidines, chlorinated triazines and

chlorinated purines.

55. The method of Claim 53 wherein the nucleophile is an amino group.
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<220> <223> synthetic construct<400> 766 ggagtgttc
<210> 767 <211> 9 <212> DNA <213> Artificial Sequence

W 2085584223 > synt heti c construct <400> 767 gt tRCL/U81004/042964
<210> 768 <211> 9 <212> DNA <213> Artificial Sequence

502220 TR A 0RO FAYB 08 ANBRRSLE

<22@H cxdAdng symndriredieef tonSinctimial mélfies. 769 ct ggctctt
<210> 770 <211> 9 <212> DNA <213> Artificial Sequence
<220> <223> synthetic construct <400> 770 gagccagtc

57<21@he ffethscldiletaith 52 Reteld W Yuniedohal ﬁ(ﬂétgbpét% §€&H § gn
<220> <223> synthetic construct <400> 771 ac gcat

aziglo@roupzand ep pikyngl gRup> DNA <213> Artifi ci al Sequence
<220> <223> synthetic construct <400> 772 atgccgttc 9
<210> 773 <211> 9 <212> DNA <213> Artificial Sequence

58<220he 7o SHTIhiE ST Wherns the WahctivohbIGRoiérds Gt staaed tindr
<210> 774 <211> 9 <212> DNA <213> Artificial Sequence

conditions sustatds ferqycloaddision ohtheragide sapoandiha alkynyggeunto form a

e e s A R T

ccttcegtt 9 <210> 776 <211> 9 <212> DNA <213>

Arti Seguence <220> <223> synt hetic construct
59«40 Qeﬁ’f‘%‘ g‘%’d’@t@ w @6@211®9YC?0;3?1 tppreachion ss eondpgiad in the

séder oA hbhdrehl §equence <22 0 ><223> synthetic
I”%onstrué1béioo>)§77 tacgctctt 9 <210> 778 <211> 9

<212> DNA <213> Artificial Sequence <220> <223>

ig?;@et | @M% w gr%1>n zﬁqgasgggecgtl tﬁe one< 021‘1r9131‘e717u1’910ti0nal
moieties of step (f) comprises at least two sulfhydryl groups, and said functional moiety
- 1s maintained under conditions suitable for reaction of the two sulfhydryl groups to form

a disulfide group, thereby cyclicizing the functional moiety.

61.  The method of Claim 27 wherein the initial oligonucleotide comprises a PCR

primer sequence.

62.  The method of claim 28, wherein the incoming oligonucleotide of cycle i

comprises a PCR closing primer.
63. The method of claim 28, further comprising following cycle i, the step of

(d) ligating an oligonucleotide comprising a closing PCR primer sequence to the
encoding oligonucleotide.
64.  The method of Claim 63 wherein the oligonucleotide comprising a closing PCR
primer sequence is ligated to the encoding oligonucleotide in the presence of an enzyme

which catalyzes said ligation.

65. A compound of the formula
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<213> Artificial Sequence <220> <223> synthetic
construct <400> 779 acggcagtt <210> 780 <211> 9 <212>
wONAsHo2UB> Artificial Sequence <220> <223> synediBUSI04/042964
construct <400> 780 ctgccgttc <210> 781 <211> 9 <212>
v.DNA <213> Artifickal Sequence <220> <223> synthetic
struct <4OQ?/?81 actgacgtt <210> 782 <211> 9 <212>
DNAN213> A¢tl fi ci al Sequence <220> <223> synthetic
const r led~<400> 782 cgtcagttc<210> 783 <211> 9 <212>
DNA <213p Artificial Sequence <220> <223> synthetic
constru <400> 783 acggcactt 9 <210> 784 <211> 9
<212> DNA <213> Artificial Sequence <220> <223>
synt hetig construct <400> 784 gtgccgttc 9 ,<210> 785
<211> 9 k212> DNA <213> Artificial Sequence <220>
<223> synthetic construct <400> 785 actgacctt 9 <210>
786 <211> 9 <212> DNA <213> Artificial Sequence <220>
whereys> synt hetic construct <400> 786 ggtcagttc 9 <210>
(87 <21 1> PR S > hf 5 uence <220>
)(§§£§§§§%%% 8?%%&%nnsfﬁﬁ%%%gfggébgg@&?%#ggggtt 9 <210>
Z i€ @B ok gdriiie]cdtid@ ARachEMNA i623F 3ermAniid thiRsi al Sequence <22 0
><223> synthetic.constr cé <400> 788 ccggaaatc <210>
Y 13¢5 oligqnucleptids chRAttached atiky i FINYF dequence <220>

A 22 RBAN BRIDIHGIBIS HEhaTAOOEd' RN boat agat t <210~
790 <211> <212> DNA <213> Artificial Sequence <220>

B w248nctiopak greup that fomes abond withGhe F9eéndcefiZiccat ¢ <210>

791 <211> 9 <212> DNA <213>. 1 £jcial.Sequence <220>
C €3 33t et BACGmEE phond S4Bobé SeRERE Byger <2105
D, F%d E are each, independently, a bifunctional linking group; and

S an atom or a molecular scaffo_ld.

66. The compound of claim 65 wherein D, E and F are each independently an alkylene

chain or an oligo(ethylene glycol) chain. and
67. The compound of Claim 65; wherein Y and Z are substantially complementary and
are oriented in the compound so as to enable Watson-Crick base pairing and duplex

formation under suitable conditions.

68. The compound of Claim 65 wherein Y and Z are the same length or different
lengths.

69. The compound of Claim 68 wherein Y and Z are the same length.

70. The compound of claim 65, wherein Y and Z are each 10 or more bases in length

and have complementary regions of ten or more base pairs.

71. The compound of Claim 65, wherein S is a carbon atom, a boron atom, a

nitrogen atom, a phosphorus atom, or a polyatomic scaffold.
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<211> 9 <212> DNA <213> Artificial Sequence <220>
<223> synthetic construct <400> 792 gccgaactc <210>
WO dBs02U1> 9 <212> DNA <213> Artificial Sequenper/gl@0i042964
<223> synthetic construct <400> 793 gccgttctt <210>
794<211> 9 <212> DNA <213> Artificial Sequence <220>
<223> synthetic construct <400> 794 gaacggctc 9 <210>
72795 THE tdmp8urrdldfA1aiiNAl whddm Hid 4 phasbhdte SRAPRN G & yslZBoup.
<223> synthetic construct <400> 795 ggagaggtt 9 <210>
796 <211> 9 <212> DNA <213> Artificial Sequence <220>

<22 ' 4 C 210>
73797%55 %@bgﬁéfzél‘fz@gmé Wl %?s?‘i‘ g%%g?ag ls‘é’ﬁﬁ&éﬁ‘égylizzw
hetéBrJeloslkypl, heterowycloalkemylcirykekdrerd@yl gragp.gactt 9 <210>
798 <211> 9 <212> DNA <213> Artificial Sequence <220>
<223> synthetic construct <400> 798 gtcagtgtc 9 <210>
74799 T8¢ Ldahip SuiickdiZctaitdNss widrdim tA¥ libukdr Ghtbty SEOHRE SRuct@e0>
<223> synthetic construct<400> 799 cgtgctctt <2105 800
<211> 9 <212> DNA <213> Artificial Sequence <220>
<223> synt het ruc 0Q>_ 8 agcacgtc <210>
501 22110 6 o1 BRSSO o g Sequence <220>
293> (QYeht et i ¢ construct <400> 801 aatccgctt <210>
802 <211> 9 PONB- <23 xcHH6)b HHoed a—Sequence <220>
<223> synthetic construct <400> 802 gcgdatttc <210>
whfin eathlof nd m<aiidris IiNdepedd &l yAnit irftéger lomSk gushioae20:220>
<223> synthetic construct <400> 803 aggctggtt <210>
804 <211> 9 <212> DNA <213> Artificial Sequence <220>

75<22 3R RYRHOGLd &f €197 v WhkretfORE o3%%m and p is independently an
integer from 2 to eight.

76.  The compound of Claim 75 wherein each of n, m and p is independently an

integerl from 3 to 6.

77.  The compound of Claim 65 wherein the linker moiety has the structure

O O
_O_E_O/\/O\/\O/\/O\ /

P
O / So—
-0
—HN
9 0 o s
0=P-0" "0 NP
0- / ~O0—
-0 )

78.  The compound of Claim 65 wherein X and Y comprise a PCR primer sequence.

79. A compound library comprising at least about 10* distinct compounds, said

compounds comprising a functional moiety comprising two or more building blocks
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ccagccttc <210> 805 <211> 9<212> DNA <213> Artificial

Sequence <220> <223> synthetic construct <400> 805
wWQ@sgisgte 9 <210> 806 <211> 9 <212> DNA <213>PCT/US2004/042964

Artificial Sequence <220> <223> synthetic construct

<400> 9.< - . > DNA
Wi oy 9 TheRFkn iR T 3E VI3 aRe AR S sl of he
fure€ibsd] musiety<400> 807 ggagagctt "9 <210> 808 <211> 9
<212> DNA <213> Artificial Sequence <220> <223>
synthetic construct <400> 808 gctctcctc 9 <210> 809
<21 if31Gi : > 5
803 23e SompRar IV A9, 3 By S ALBEEE e RA Gbout 10
copigd @fea8h Of thi2 Histin®t ctiddpdun®NA <213> Artificial Sequence
<220> <223> synthetic construct<400> 810 tctctcctc 9
<210> 811 <211> 9 <212> DNA <213> Artificial Sequence
81<22G%e igl%ﬁﬁurﬁylmr&%tdf%la(hﬁn@t, 4§ libraty Q@m&lﬁlngaﬁggisg ghdut 90°
<210> 812" <211> 9°<212> DNA <213> ‘Artificial Sequence
copig@teach pBthesljstinhe¢dnapasindst r uct <400> 812 gcagecttc 9
<210> 813 <211> 9 <212> DNA <213> Artificial Sequence
<220> <223> synthetic construct <400> 813 gagtgcgtt 9
82 <21Ghe 8dshpsunkilitbr@ryed WainDNAcoipisin Pt ibdst Sholt 1 Sedivenge
<220> <22§> synthetic construct <400> 814 cgcactctc 9
compaqyilsg15 <211> 9 <212> DNA <213> Artificial Sequence
<220> <223> synthetic construct <400> 815 ccatccatt 9
<210> 816 <211> 9 <212> DNA<213> Artificial Sequence
83 <22Qhe s@RpousylitirhgtdfClaian? comprisiddate 1 soduy yat dighinct 9
<210> 817 <211> 9 <212> DNA <213> Artificial Sequence
compoyds<oo3> synt hetic construct

84.  The compound library of Claim 79 comprising at least about 10® distinct

compounds.

85.  The compound library of Claim 79 comprising at least about 10'° distinct

compounds.

86.  The compound library of Claim 79 comprising at least about 10'? distinct

compounds.

87.  The compound library of claim 79 wherein said library comprises a multiplicity

of compounds which are independently of Formula I:

Y. X
¢ -
\F g
N

N——0 ——mM——(0)

@

wherein:
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<400> 817 gctagtctt 9 <210> 818 <211> 9 <212> DNA

<213> Artificial Sequence <220> <223> synthetic
wEosnssdcd <400> 818 gactagctc 9 <210> 819 <21HCT/0S2004/042964

<212> DNA <213> Artificial Sequence <220> <223>

synt hetic construct. <400> 819 aggct.ga <210> 820
X $5entonl R e SRR TR P PTG R ek e <2205

Z i5 3R 3RgSiRIBEAS SriRA0BAHCY il 183 tcagecttec 9 <210>
821 <211> 9 <212> DNA <213> Artificial Sequence <220>

Y is2n 3tigeyusidotitle whickns eitashed avitOfteignigustojGecagacgtt 9

<210> 822 .<211> <212> 1 i.ficial Sequence
A 5 Ct%gmé‘%]?‘ﬁ&w ac%or?g@}lﬁ%?n%‘ﬁ% ’822 cgtctgttc 9
B is 3 ¥ometiddsl gredplihaProtad 4 bokNGith 2083 -Md offZ;Ci al Sequence
<220> <223> synthetic construct <400> 823 gagtgcctt 9
C igafanctignal group) thabfoans abomprithzhas -amd offYici al  Sequence

. F38HT 824, TtbyRlehy SRREHS L TARRE ol AR ST Donce

S 22?6 ok 2 Adte@ttsbEfdld. construct <400> 825 acagacctt 9
<210> 826 <211> 9 <212> DNA <213> Artificial Sequence
<220> <223> synthetic construct <400> 826 ggtctgttc 9

88.;533’28 gﬁgé@?ﬁ%ﬁ'ﬁﬁﬁ \ hérkRTAAR! tflbcﬁ,ql' and S each have the

> synthetic construct <400> 827
samg¢ aigatitytfor e*b@onPas8nk@RormMlaR 12> DNA <213> Artifici al
Sequence <220> <223> synthetic construct <400> 828
aagctcgtc <210> 829 <211> 9 <212> DNA <213> Artifici al

89.Se0YBReEmpERRPibraroT QNiRt 88 shidl 1RAS coRGEinpAlEntiRY of a
ttagcggtt <210> 830 <211> § <212> <213> Artificial

mu$ap]icaty©é compounds of Formula L.

"90. . .The compound library of claim 87 wherein D, E and F are each independently an

alkylene chain or an oligo(ethylene glycol) chain.
91.  The compound library of Claim 87, wherein Y and Z are substantially
complementary and are oriented in the compound so as to enable Watson-Crick base

pairing and duplex formation under suitable conditions.

92.  The compound library of Claim 87 wherein Y and Z are the same length or

different lengths.
93.  The compound library of Claim 87 wherein Y and Z are the same length.

94.  The compound library of claim 87, wherein Y and Z are each 10 or more bases in

length and have complementary regions of ten or more base pairs.

95. The compound library of Claim 87, wherein S is a carbon atom, a boron atom, a

nitrogen atom, a phosphorus atom, or a polyatomic scaffold.
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<220> <223> synthetic construct <400> 830 ccgctaatc
<210> 831 <211> 9 <212> DNA <213> Artificial Sequence

W 2085584223> synt heti c construct <400> 831 cctRCT/Ys1004/042964
<210> 832 <211> 9 <212> DNA <213> Artificial Sequence

<220> <223> synthetic _construct,L <400> 832 )
96.c aadhg gemRuNGI1bgary ofSjaim éf wgarsw DA Ripspatongropp ok a gyclic

gn§ quence <220> <223> synthetic construct <400> 833
gotctcttt <210> 834 <211> 9 <212> DNA <213> Artifici al
Sequence <220> <223> synthetic construct <400> 834

97 e qBrcemeans ey ol M AR FEeiun Sy e orbabgalpalsin

eaa84ik i1, Rt Akerdd lary1br i feds: 13> Artificial
het%%qg%ﬁ%e§’<220%3¥§§3>&gy§nt?;etri e o on 556

atctggctc <210> 837 <211> 9 <212> DNA <213> Artifici al
Sequence <220>.<223> ntheti c .construct <400> {

98 g ag LB EapP T s 8 S IRUPAE el S ortpy srugfure
Sequence<220> <223> synthetic construct <400> 838
aggtctctc 9 <210> 839 <211> 9 <212> DNA <213>
Artificial quent® 2720 A s feti ¢ const ruct

—<A406>(@8 cacagtt 9 <210> 840 <211> 9 <212> DNA

<213> ArtifiwsiLal Hence, 429> <gg3> synthetic
construct <400> gggﬁctgtgtﬁtégﬁ <210> 841 <211> 9

whereitcac R n <Rl sl infiddehadntiSe sy RRGRr FROPt0é1E20.
synthetic construct <400> 841 cctcttctt 9 <210> 842

<211> 9 <212> DNA <213> Artificial Sequence <220>
99;‘21%%&3 gﬁﬁguertéf I?brgr%/nosftdlz%% 98<\%g9r%in8edé%h %?%%%%El% ig in e%gnﬁently

an integer from 2 to eight.

100. The compound of Claim 99 wherein each of n, m and p is independently an

integer from 3 to 6.

101. The compound of Claim 87 wherein the linker moiety has the structure

® 0 os
-O-P—O/A\V/ ~ o N \P\\
O O/ o—

o] o)
| V4
o=P-o/\/o\/\o/\/O\P\
O- / ~O—
-0 _

102. The compound library of claim 87 wherein X and Z comprise a PCR primer

sequence.
103. A compound prepared by the method of Claim 1.

104. A compound library prepared by the method of Claim 27.
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<212> DNA <213> Artificial Sequence <220> <223>

synthetic construct 1 <4 0 0 > 843 tagagcgtt ' 9<210>
W@40b50211> 9 <212> DNA <213> Artificial Sequenper/gl@0i042964

<223> synthetic construct <400> 844 cgctctatc 9 <210>

845 <211> 9 <212> DNA <213> Artificial Sequence <220>

<223> synthetic construct <400> 845 gcacctttt 9 <210>

8 <211> 1 £
238557 ¢ i gl R RS o blpoRf e bing £52

88iblodidal rarQet< 20 @ meDNA coRpBsinArthe ftepsifl  Sequence <220>

<223> synt het . truct <400> ttgitt ' 9
210> & soniasiine ihg Bologifal farighy Z gf@g%?’ 8¢ ]tlariagi prepared by the

Sequence 5¢@0% ofetdm ﬁﬁﬁlﬁ@leédnﬁlt{b‘ﬁ@ Shifdbed for éplgist 848 member of
acaagcctc 9 <210> 849 <211> 9 <212> DNA <21

Artifici aﬂheSqupelmdehb@‘XODbms tb%/‘iatg%t ic const ruct

<400 tt <21 21 22 DNA <213
Arti f>| 2‘? A g’@@&ﬁg E%ry< ers %ﬁ%‘i nlinﬁd fozté et r uct ”
<400>  39CarhS1efHicthE erfcddip cﬁx@&mﬂéolﬁle@oﬁﬁ& 2plebdne Aikdiber of

Artificial Sequence <220> <223> synthetic construct
<400> 851th@ggr@p@'gtdthbrwo&nslshmdglq&e9arg€2ﬂ> DNA <213>

Artifi | uct

<400> 4686190#1 %]tfl g en%%%‘ig cggg%)?i %%(tmegg% %t%ﬁ@Dﬁg <213>
Artifi geadsiigeths seenced 28 termnied n sigp (d)ed ideteorningtthaisttucture of
<400> 853 taga cctt <210> 854 <212> <21
Artifici afhe SHgienYdnisgs:of Qz@z@snévﬁp%&q orpoRad gty which
<400> 854 5<211> 9 , , <212> DNA

<213> Ar ttl) Iﬂgc? gﬁg%ﬁséeitoq g%gazrggtgzw <223> synthetic

const r tidrebsdidenti f$Hg onatoc oyt cordpounds which bind to the biological

target.

106. A method for identifying a compound which binds to a biological target, said
method comprising the steps of
(a) contacting the biological target with a compound library comprising at
least about 107 distinct compounds, said compounds comprising a
functional moiety comprising two or more building blocks which is
operatively linked to an oligonucleotide which identifies the structure of
the functional moiety under conditions suitable for at least one member of
the compbund library to bind to the target;
(b) removing library members that do not bind to the target;
(c) amplifying the encoding oligonucleotides of the at least one member of
the compound library which binds to the target;
(d) sequencing the encoding oligonucleotides of step (c); and
(e) using the sequences determined in step (d) to determine the structure of
the functional moieties of the members of the compound library which

bind to the biological target;
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<210> 856 <211> 9 <212> DNA <213> Artificial Sequence
<220> <223> synthetic construct <400> 856 acggatgtc 9
WOE28m583Y <211> 9 <212> DNA <213> Artificial Beruswe€042964
<220> <223> synthetic construct <400> 857 ggtctcgtt 9
<210> 11> 9 <212> DNA <213> L.ficial Se nce
$5205 hoIREKEYHRMETE & SIE FIEPo LB i BERT R g
<210> 859 <211> 9 <212> DNA <213> Artificial Sequence

<220> < 23> synthetic construct <400> 859 gccagagtt '
' 9 <210> 860 <211> 9 <212> DNA <213> Artificial

223 t het t t. <4
107 o B Eewoas] T Do RhE SHORS ERiRBliss AL eapt By o
copPIsRABIE o f A ARtindddmpaunddet i ¢ construct <400> 861

gagaccgtt <210> 862 <211> 9 <212> DNA <213> Artifici al
Sequence <220> <223> synthetic construct <400> 862

o005 eSSl i BB BB Ll o

of €@ROEtRIdistmelomBhthds211> 9 <212> DNA <213> Artifici al
Sequence <220> <223> synthetic construct <400> 864
tagctcgtc | <210> 865 <211> 9 ' <212> DNA <213>

Ciiic )
1092.‘2Ir Og&é g‘lggiogc%gg&%g??6 j%%gi n gtgeélg);ix?yc'&h{b%ts%sga; Qé)c@fsﬁtfo‘df: i O distinct

copdurfdsci al Sequence <220> <223> synthetic construct
<400> 866 cacttgctc 9 <210> 867 <211> 9 <212> DNA
<213> Artificial Sequence <220> <223> synthetic

11 (93 on T hé Hethod4T1ai8P Yoeh&bmahé 1iBrar2ddtipraks ardédst ab&ut 10°
2> DNA <213> Artificial Sequence <220>
dlStlnCt compounds.

111. The method of Claim 106 wherein the library comprises at least about 108

distinct compounds.

112. The method of Claim 106 wherein the library comprises at least about 10"

distinct compounds.

113.  The method of Claim 106 wherein the compound library comprises at least about

10'? distinct compounds.

114. The method of claim 106 wherein the compound library comprises a multiplicity

of compounds which are independently of Formula I:

N—0—m—{

@

wherein:
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<223> synthetic construct <400> 868 ggagacctc 9 <210>
869 <211> 9 <212> DNA <213> Artificial Sequence <220>
WE203mssaynt heti ¢ construct <400> 869 gccagact t POI/E04#042964
870 <211> 9 <212> DNA <213> Artificial Sequence <220>
<223> synthetic construct <400> 870 gtctggctc 9 <210>
X igz funepiphal npiety compriking eng 8L mer¢ byiidingplogkgjuence <220>

< > j R rdat 540084 B-ggtctca’' tt <210>
Zl%%g§g%§%§%g@§%%§§ %§£“§§1§; Af?i??%ial Sequence <220>
Y is22 3hgaynichtdée whithnsattached at4G03 t@Rtintgadacct ¢ <210>

873, <211> 9 <212> DNA <213> Artificigl Sequence <220>
A epliactigig] gepp aééﬂgpmvalgg{é{ppdgyga agaccatt <210>

B 84 furicfidiadl Pourihdroha sédBwithild 3L&idalr Asequence <220>
<223> synthetic construct <400> 874 tggtctctc <210>

C 187 FuncRidpdal gooupthacfodhia bondwiththe § randaf YSequence <220>
<223> syntheti.c canstruct . <400> 875 ccttcagti <210>
D, § 30 B4 $ecd nspnRERly. 231588000 PRpg EaBifidce” <o205

S afdfont oBY olRliiae s€aFfbsd.r uct <400> 876 ctgaaggtc <210>
877 <211> 9<212> DNA <213> Artificial Sequence <220>

<223> synthetic construct <400> 877 gcacctgtt 9 <210>

78+<211 > < > to frd G < >
1572388 Bl T ez, FE Y BEPA dh ¢ Pt s BRGS0 ame
ideBtlQ foRddkbh cBOmpdlatofNAnmaIB> Artificial Sequence <220>

<223> synthetic construct <400> 879 aaaggcgtt 9 <210>
880 <211> 9 <212> DNA <213> Artificial Sequence <220>

11 6; é i %EE %ﬁfg{o@q}igaﬁg{) %&H&Einﬁﬂ@ O5mBSihdafE sl cbh st essédifilly of a

multiplicity of compounds of Formula I.

.117. The method of claim 114 whérein D, E and F are each independently an alkylene

chain or an oligo(ethylene glycol) chain.
118. The method of Claim 114, wherein Y and Z are substantially complementary and
are oriented in the compound so as to enable Watson-Crick base pairing and duplex

formation under suitable conditions.

119. The method of claim 114 wherein Y and Z are the same length or different
lengths.

120. The method of Claim 119 wherein Y and Z are the same length.

121. The method of claim 114, wherein Y and Z are each 10 or more bases in length

and have complementary regions of ten or more base pairs.

122. The method of Claim 114, wherein S is a carbon atom, a boron atom, a nitrogen

atom, a phosphorus atom, or a polyatomic scaffold.
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<213> Artificial Sequence <220> <223> synthetic
construct <400> 881 cagatcgtt ' 9 <210> 882 <211> 9

WO 2RpsIMA <213> Artificial Sequence <220> <22BCT/US2004/042964
synt heti c construct<400> 882 cgatctgtc 9 <210> 883

<211> 9 <212> DNA <213> Artificial, Sequence <220>
1222%%@%‘3‘;1?& t@l'@%h‘éwgeretn & og@@t%gwgg&@tcy 1CFopR
884 <211> 9 <212> DNA <213> Artificial Sequence <220>
<223> synthetic construct <400> 884 gcctatgtc 9 <210>
12889 he 2dethodoof«€az | DNher2 i3S isr ¢yictdabkivhl cySleglkenyle <220>
<223> s nﬁ e%ic construct <400> 885.ccttcactt 9 <210>
gk, die nyly

hefegecys 9% LN BOBequence <220>

<223> synthetic construct <400> 886 gtgaaggtc 9 <210>
887 <211> 9 <212> DNA <213> Artificial Sequence <220>
128 TBe maphpdrdtalaimclidsvharein thetlgser g@rety isseiche structure21 0>
888 <211> 9 <212> DNA<213> Artificial Sequence <220>
<223> synthetic construct <400> 888 gaggtgctc 9 <210>
889 <211> 25 MMA=<2FBCHAMt T TP -t~ Sequence <220>
—<2g3> sypthetic construct <400> 889 cagaagacag
acaagcttca cstgc 25 <210> 890 <211> 27 <212> DNA <213>
Artificial Sequert¥) 709285\ Pretic construct

whetein each of 12 7 S § 22 e HaSh®, 5nifiE5HHonk { to about 20,

126. The method of Claim 125 wherein each of n, m and p is independently an integer

from 2 to eight.

127. The method of Claim 126 wherein each of n, m and p is independently an integer
from 3 to 6.

128. The method of Claim 127 wherein the linker moiety has the structure

O @)
_O._ll'_l)_.o/\/o\/\o/\/o\ 4

P
o / So—
-0
—HN
? e} 0 ;D
0=P-0" N TN P
0- / ~O0—
0 _

129. The method of claim 114 wherein X and Z comprise a PCR primer sequence.
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