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the activity of interest. Therefore, the chemistry employed in library synthesis must be

capable of producing vast numbers of compounds within a reasonable time frame.
However, for a given formal or overall concentration, increasing the number of distinct
members within the library lowers the concentration of any particular library member.
This complicates the identification of active molecules from high complexity libraries.
One approach to overcoming these obstacles has been the development of
encoded libraries, and particularly libraries in which each compound includes an
amplifiable tag. Such libraries include DNA-encoded libraries, in which a DNA tag
identifying a library member can be amplified using techniques of molecular biology,
such as the polymerase chain reaction. However, the use of such methods for producing

very large libraries is yet to be demonstrated, and it is clear that improved methods for
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uni que ol i gonucl eotide which identifies the second buil ding bl ock. These
reactions can be simultaneous or sequential and, if sequential, either
reacti ongean, fde the other. The dineric nolecul es each of
t he fractlonsggre conbi ned ("pooled") and then dividedﬂfgg#%@?%?gunult iple
fractions. Each of these fractions is then reacted with a third unique
(fracti oproapcan'g suah) litvari dschire geqlired Koralterealization of thei pptential ofrhisapbmath de whi ch
encodes th |Id|n bl ock. The nunber of uni que nol ecul es present in the
pr oduct wﬁﬁBﬁéPV“F% a function of (1) the number of different building

bl ocks used at each step of the synthesis, and (2) the nunber of tinmes the
pooling and dividing process is repeated. In one enbodi nent, the invention
provi des a neShmon:ody of ¢h¢ iventiomg a nol ecul e conprising or consisting of a
functional noiety which is operatively linked to an encoding
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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 which identifies the building block of step (b) in the presence 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, thereby producing a molecule which comprises or



ol i gonucl eotide in each fraction wwth one of a set of r distinct incom ng
ol i gonucl eotides in the presence of an enzyne which catalyzes the ligation

of the incom ng oligonucleotide and the initial oligonucleotide, under
condi ti o0 X5 0887% for enzymatic |igation of the i ncofiHYSWIHB8Mdc| eot i de
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yi el d cyan itseger bDi-1 or Wagbecoming thdinitiit@admpoin@obeyclgs €dter. In cycle s+l,
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coupled to %oduce | i near, -3 WD 2005/058479 PCTI US2004/ 042964 _or branched
pol yner sthsstyeturiopfhe functipeal maictye dhe method sopnrgenibgsteps of (13 REpvadipg oi ds, or
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bl ocks can pbe coupl ed using standard peptide synthesis strategies, such as
sol ut i onblosks avhsre 1w angnisaeraf Isqrareaten Whickiihgparatively igked to an initial

protecti . ' . | . 0 l | er abl y,
Phe bui | SreaR{eBLEr iR iacre? Ble TRl Bt YY) difiailtng it TR

encodi ng(Dlimgarfractiend, whereimr 8 andhtegdref tornehest; (B) relotihg eheshitiatrded

ol i gonucl eoti des, preferably double-stranded . oligagnucl eotides. The encoding
ol i gonuc FUBPPYLS inypashrashan mﬂwns of gbuiding blocks DBFbYProficingr LB or base

pairs pe L L0 eabddGinG ! gk ki ( ' : coupl ed
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met hodol bRyks bpirativelelikedfte tiaihitiat oliginadieutide) ¢4 )aresatingtthomitdase enzymati c
process. For exanple, the oligonucleptides 8an be coupl ed usiﬂg,g

t opoi sonBlgywclegtide gagh figetion Withope pf st o5 & distingt Igeaniag gligenusleghidesye

encodi ng; ohi ' | L Rt Al e for |igation by
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pr ot ect i §8rIRARIIheincomingseligenuesotideand tar wmital gligenucleofile thefgdnt i on provi des

conmpoundgdilcing'r Mhots comprsihg motecule cohsidting 3k fufctihal moiety comprising
n+1 building blocks operatively linked to an elongated oligonucleotide which encodes
the n+1 building blocks. Optionally, the method can further include the step of (5)
recombining the r fractions produced in step (4), thereby producing a solution
comprising compounds consisting of a functional moiety comprising n + 1 building
blocks, which is operatively linked to an elongated oligonucleotide. Steps (1) to (5) can
be conducted one or more times to yield cycles 1 to i, where i is an integer of 2 or
greater. In cycle s+1, where s is an integer of i-1 or less, the solution comprising m
initiator compounds of step (1) is the solution of step (5) of cycle s. Likewise, the
initiator compounds of step (1) of cycle s+1 are the compounds of step (5) of cycle s.

In a preferred embodiment, the building blocks are coupled in each step using

conventional chemical reactions. The building blocks can be coupled to produce linear



where X is a functional noiety conprising one or nore building blocks; Zis
an oligonucleotide attached at its 3" termnus to B, Yis an

ol i gonuclggbhhétasyfybch is attached at its 5 term nus t @cGruddodsfatbes
functional group that fornms a covalent bond with X, Bis a unctlonal group
that forns a bond with the 3'-end of Z; Cis a functional group that forns
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conpounds"tf ligongdc E‘SP?&SWBE}%’&@GS?C%%U]@W&"“%‘E%@%“@? 18t he

i nvent i 0rhttaclﬁd‘%‘n?e%@%r@%@d‘iﬁ%nﬁ@ﬁédﬁ%%%&feﬁé@ 966r exEHFplé ”f’ﬁ@fbhﬂ&&ng% deRer

relates to a conpound rary conprising conpounds conprising unct| onal
noi ety conpamgioragid weidoes, mhrrlantdung ocly dahcbc Iceupflbd nshng standgpé pegtidee| y | i nked

to an ol i gonucl eoti de which enco the s ture the functi onal noi et
Such | | briyRIMESs Sfeamsnr e PIGIARNEH U PReSRTONeYD SSNG SUANG di st [ not
renber's. fidfectipORlStecti st oo kdm ke AL Priflcbly MObuikiA. 1011,
1012 or i stinct ne e., distinct nolecular”structures. | n one

enbodi rrerhlocldshee cnnpindumuhg sotlutwnypmmemmy Clrepmoodis g whgaiuckotdesat
[ ndependent 1. Y~ ere is a
functi ona°1ln 88%?‘? Céoggoqqﬁlcgu%, Pr(?f‘?{@b%ﬁlﬁ%é‘?ég'm@#eé "l

v gys t o B Y
s an ol % Rﬂ‘é‘i‘%%f“.eée“m& %dd‘*% Wb SRASRiTrolsheok T 0 B
funct i onal2 gpsenqr biasapaifsperbuiding bidcknthesocmiing oligondcledtides can banetplahal gr oup

that f . ; C f t I t.hat f
L bond v B spehaard Saluticsr hose o5"Sopd Phadeiotizonteidhuide SinebomeurappRy it | O™
bi functi %@bre'férﬂl'ﬂ'y%uﬂ'é@%ﬁng%@Q]uﬁoﬁﬂh@ée%ﬁﬁatﬁ: pBL&AsUFaf exanid, dhed.  Such

libraries includé those whi'ch are sSynthesized using the net hods of the
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i dentifyi. d t hod
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target; (3) anglslqéyl ng the encodi ng o |gonuclpeot| des of the at |east one

menber of the ound I|brary)d‘ﬁ ch binds to the target; (4) sequencing
the encoding olig ﬂQC| eot i dgs“of step (3); and using the sequences
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where X is a functional moiety comprising one or more building blocks; Z is an
oligonucleotide attached at its 3’ terminus to B; Y is an oligonucleotide which is
attached at its 5’ terminus to C; A is a functional group that forms a covalent bond with
X; B is a functional group that forms a bond with the 3’-end of Z; C is a functional
group that forms a bond with the 5°-end of Y; D, F and E are each, independently, a
bifunctional linking group; and S an atom or a molecular scaffold. Such compounds

include those which are synthesized using the methods of the invention.



determined in step (5) to determne the structure of the functional noieties
of the nenbers of the conpound library which bind to the biol ogical target.
-5 WO 20%%?6%3&75136” US2004/ 042964 The present | nventi’,é)i:mgfog‘y,,bﬂ%s4 sever al
advantages 1n the identification of nolecules having a desired property. For
exanpl e, the nethods of the invention allow the use of a range of chem cal
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nunber of | ecul es follown i roung f.er ihf| gati on and sequence
of the of1¥ ﬁcr‘gﬁf‘ﬁﬁglet Eé)!s.ngBﬁBiledg?crleﬁpor}odflOtadljngbdr (\’?\n ALY gure 1 is a
schemat i gjskiRRIRGREratileOHitinct mERELIFstRicn#@uUDl e stranded ol i gonucl eoti des,

in which the initial oligonucleotide has an overhang which is conplenentary

to t he over hahyows erhbadimanty therngmpoiyd horhewmipteses Jorepourids imdlichsare aadh i s
represented as eithF free, conjugated to an am nohexyl I|inker or conjugated
to a phlisPeRdsaing }E‘é‘?}'ﬁ'ﬂé via an aininohexyl linker: Figure 2 is a
schemati oy epresent ati on‘S}ton i gonucl eotide ligation using a splint strand.
In this enbudi ment, thesplint is a 12-nmer oligonucleotide with sequences
conpl ement ary FO\I he lsl/ngl e-stranded initial oligonucleotide and the

si ngl e- st randed 'sn{on‘i ng oligonucleotide. Figure 3 is a schematic
representation of |[igation of an initial oligonucleotide and an incom ng

ol i gonucl eoti de, vihen the initial oligonucleotide is double-stranded with
covalently linked [strands, and the incom ng oligonucleotide is

doubl e-stranded. B gure 4 is a schematic representation of oligonucl eotide
el ongati on usi ng pol ynmerase. The initial strand is represented as either
free, conjugated tp an am noh | linker or conjugated to a phenyl al ani ne
resi due via an am nohexyl linker. Figure 5 is a schematic representation of
t he synt wdsiesX ayz fimetionad meoietyrisontiprising onebr mhee hunldeng bloeks; Eilgame 6 is a

hematicir epresent at i f.. &, mul t.i phler rqund : sél.ect i on.priacess. usi th
1 brar | o SUBTUBUARGLATPG A 5 JHPHnGs 5%§s¥g@?$@ﬁvél?ﬂﬁ¥w%ﬁ§| Gotr ophor esi s
of the phAsKed 5t @ 598&hindE toc¥CAES a flndtidnA %@8&?&%@%&’9 cB¥A8R nd withd

followng ligation of the closing priner. lI'ecul.ar -6 WD.2005/ 058479
PCT/ US204 /B 2d6uctionel grotp stat froons dboad evithitbed'-emd 6f5£eC is a mdtieriab i ndi cat ed

12" quite® e GHECH B ViR iy nigh Yo BB 2L B RSl HePBRPT Ry bl ocks
usi ng azpBnctnkMitkity Slofp LS Aatofi U RSleSul&RafkBld IFueR1ibAkRs t he coupling
of building blocks via nucleophilic

include those which are synthesized using the methods of the invention.

In another aspect, the invention provides 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 of the invention, where the compound library

includes compounds which comprise a functional moiety comprising two or more

building blocks which is operatively linked to an oligonucleotide which encodes the

structure of the functional moiety. This step is conducted under conditions suitabie for

at least one member of the compound library to bind to the target; (2) removing library

members that do not bind to the target; (3) amplifying the encoding oligonucleotides of

the at least one member of the compound library which binds to the target; (4)

sequencing the encoding oligonucleotides of step (3); and using the sequences

determined in step (5) 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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aromatic substitution on a chlorinated triazine. Figure Il shows
representative chlorinated heteroaromatic structures suitable for wuse in
the synthesis of functional noieties. Figure 12 illustrates the cyclization
of a |in¥428pBite using the azide/ al kyne cycl oaddi t i AI/PERE4943%64 Fi gur e
13a is a chromatogram of the library produced as described in Exanple 2
follwing Cycl produced as
described in %%%Fé&m&?&ﬁ%%%}%sg@% Q%De%émrf&gwﬁt@%??ﬁ?fon of the

i nventi omoIEhelcphmangna desizedipropeentyr dHoateample, thetitetusls of therindkntionglleenpounds
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activity. Thé invention further relates to the ‘compound$ i1dentified using
t hese rreohocm'pomtmgpllgmrguclrbnd@mgmmmeh;: dhamabetamturakmprtoduqmdodimherand screen
conbi nat ari.es cl ude net ich the

i ndi vi du {i? ‘%F‘ﬂ P{“?fﬂlfl%ﬁ*gﬂv&fgea s‘}“c‘,‘g%ewgg%%ﬁ‘g{peé‘ghme kach ot her,
such as wfe@a %Il§¢vﬂ%o gfmfauﬁu& df%degmJg%ﬁisgsglowg,@m&}gafwmmméyde of
reaction vessels t hese raries are typically screened one
conpoun dsxdﬁclamtnumdzer of malecnles follavaug theel firrbnpaond rfdtsamphf'matlonnnthmdluem not ,

t herefore uIt hhe nost efficient screening process. In other methods,
corrpound%ftQFQ LFQQ $88Son solid supports. Such solid supports include
chips in mhlch speci fic compounds occupy specific regions of the chip or
menbrane ("position addressable”). In other nethods, conpounds are

synt hesi Beigf deschipsign of the¢ dravdops bead containing a different chem cal
structure. -7 WO 2005/058479 PCT/ US2004/ 042964 Two difficulties that arise
in screening large libraries are (1) the nunber of distinct conpounds that

can be-scr eenpgurnh d Rhehll icpRBb kGRS 1RA1ISH of QMR ch "are act i ve

in the screen. I n one nethod, the conpounds are active in the screen
are i denoilngdlebtydesamr‘dmlmgletlhmabolu@nnalleomdditaarap owmh@n@wbrchssral l er fractions
and subf rachl ons eachhcas el ecting,the frlﬁ or. s iixctl on whi ch
cont ai ns“YeR r\'pgntagfo URHE AP ‘t“ﬁ%?“rﬁﬂtﬁom‘ﬂ? Bltu ellmg? ffHg an active

subf r act fe%&:s%b& Bs GifHek &ieB Scoﬁ_]ugﬁﬁﬂ t&hn mmumqlme@ mohﬁxgﬁuafm giently small
that all-nenbers. of the subset.can be'. indi Vi dual ly-~synt'hesi zed. and assessed

for the phenytadahinecresidiig yia aﬁfmmnvlmxal hrdm'ous and time consum ng act| VI ty
Anot her net ho econ)(lol ut i res at or.i al

screen is togiﬁ“fq I §Chgpaig rqs W@n‘l‘ql%(’rtﬁlrcgbgﬁ@%‘éﬁlgg 3?@ agged with

an i dent kganidnan hiabehbodikidht, tﬂe’isphﬁﬁﬁf& 1|2an&I ol@oﬁﬁé%tldeﬂwﬁm%qthbﬁie@r y is
associated with a discreet conpound structure present in the library, such

t hat i deeemplemantagntodhe singletstianded initiab olignmugleotids andghe singleesttandese d

nol ecul e, oach tp tagged libraries utilizes oligonucleotide tags, as
descri betic® W‘&QEB?QH{JF@&)rn US Patent Nos. 5,573,905; 5,708,153; 5,723,598,

6,060, 596 pubfkigaheslis a schematic representation of ligation of an initial oligonucleotide and
an incoming oligonucleotide, when the initial oligonucleotide is double-stranded with
covalently linked strands, and the incoming oligonucleotide is double-stranded.

Figure 4 is a schematic representation of oligonucleotide elongation using a
polymerase. The initial strand is represented as either free, conjugated to an aminohexyl
linker or conjugated to a phenylalanine residue via an aminohexyl linker.

Figure 5 is a schematic representation of the synthesis cycle of one embodiment
of the invention.

Figure 6 is a schematic representation of a multiple round selection process using
the libraries of the invention.

Figure 7 is a gel resulting from electrophoresis of the products of each of cycles

1 to 5 described in Example 1 and following ligation of the closing primer. Molecular



PCT applications WO 93/06121:; WO 93/20242; WD 94/13623; WD 00/23458; WX
021074929 and WO 02/103008, and by Brenner and Lerner (Proc. Natl. Acad.

Sci. USA 89, 5381-5383 (1992); Nielsen and Janda (Methods: A Conpanion to
Vet hods VYO 200885882 ogy 6, 361-371 (1994): and Ni el sen, B?Wﬁ%‘}o‘”ﬁﬁﬁ“\landa (J.
Am Chem Soc. 115, 9812-9813 (1993)), each of which is incorporated herein
by refer ch 4t aftiidsi Jein i or

exanpl e, WS t!r;rtglrl%isrgs ﬁtgﬁr@é}eﬁaﬁll@ghﬁd ‘@Q{j“ﬂo&%ﬂbgt&ﬁ man;' dgoggggﬂlﬁoifd@?rﬁé tag and

i denti fyDﬂ\Wequagltdlwnsmquhownmglana'm@tcsm]uence of t he tag then identifies the
structure of the bj ndr rmle ul.e, ch ca g%/% EL:?Z din pure form
and tested. TO'BYEE RIS} @aﬂa eigian @?@é’@ f usipge hodol ogy
di scl osedikyhy clfbdaaltioal al - to prepare large libraries. The present
invention provides an inprovenent in nethods to produce DNA-encoded

li braries, asFmirds Sand Hlalllilstrate theecoapiingoof twildingrigecks Mionundedpbilie or greater)
i braries of - encoded l,ecules in which the functional noiety is

synt hesi %OMNa4ESHESIEYIQR S chiPrRaAtedFIanEt i ¢ et hods. The present invention
provi des neth ncoded
conbi nat ori al TrFk%ll:-)ér,\,l::rir %V%%ﬁﬂ(?g%{érﬁ%e Cﬁgﬁaﬁg#e? ?%{regona?&mﬁ ﬁﬂ%ﬂg&% ﬁ%blg?rg:ns of
addi ng susshinghe symitlypsisud|fewndtioda! meigti¢so each menber of a vast collection of
nol ecul es. -8 _WD Z%)a 058479 PCT/ US2004/ ?42964 he . met hods { t he i nvention
i ncl ude net ho§$Wo frefes fheicygliztien R e psA Pepiifesinebe Arder kyYBfpri se a
first mopaliyaddiddiyehdpal noiety”) which is made up of  building blocks, and
a second noi ety operatively linked to the first noiety, conprising an

ol i gonucl eot i HFegurapBaisiachromigogriam afshe librast producedes desaribed in ExtmpieRet vy,
i.e., ?l al i g&ngﬂ eotide tag indicates which building blocks were used in
the constlyap the first noiety, as well as the order in which the
bui | di ng bl oc SRAS( i ge t he

ol i gonucl eot i g?“?ﬁg‘iigas%ﬁ%?is& ent ?%ﬁ%*e‘tb’eawnﬁ'ﬁ"g%ﬁ%h&fb HQE ot:lk?yused to
const r ucfoltdwangycled. noi ety. In certain enbodi ments, the sequence of the
oligonucleotide tag is sufficient to determne the arrangenent of the
bui I ding bl ocks in the functional npiety, for exanple, for peptidic

noi eties, thepEing ded&i (iﬁven-[fi')‘ﬁ term"functional noiety" as used
her ei n, refer ¥pri sing one or nore building bl ocks.
Preferably, the building blocks in the functional noiety are not nucl eic
aci ds. The fupgtional ,nDi et an be a. li br anche cyclic polyner
or ol i goner oa.?‘ﬁ %afrtrm\%laﬁr a%roe‘B&‘PedSﬁ*ar%‘J‘?‘@Frﬁ"mq ?1 dol ock as used
ner el n, S @afoRakdibout i 8Firis e UBboutal Gid iprarich ploRdlcdy lgmer cheni cal
structural units or can be |Inked to other such uni en the functional
noi ety i metiwidg wf thednventiohj ayameetheds dfusinguhé Hbmg}esaﬂoodmmfar:empumdmnorreri c

units of _the paol yner or oli Bui C al so..in¢lude a
Scaf f of d WEYREBAEHER RroRszis PO epdr g0 BRiELE RS JAF Shenton BiREEn be.

at t ached ratgs &f hEomAUA deAfed igliflddifshddsper  pheral buil ding bl ocks™).
It is to be understood that the ter bui I ding bl ock" is used herein to

refer to a cleviricty ofdppusachestiavabeen taken to pradiseaind scraeri comobinatogh! noi ety and

aIsornt e e t| e f
{ca rat}lles Egramples include methods in which the individual members of the

library are physically separated from each other, such as when a single compound is
synthesized in each of a multitude of reaction vessels. However, these libraries are
typically screened one compound at a time, or at most, several compounds at a time and
do not, therefore, result in the most efficient screening process. In other methods,
compounds are synthesized on solid supports. Such solid supports include chips in
which specific compounds occupy specific regions of the chip or membrane (“position
addressable™). In other methods, compounds are synthesized on beads, with each bead

containing a different chemical structure,



used for the synthesis of the functional noiety. Wthin the functional
noi ety, a building block will exist wthout any portion of the building
bl ock which is | ost as a consequence of incorporating the building block

into theWAHOIPBAE noviety. For exanple, in cases in wW{HTHSIOAEEMI-f or ni ng
reaction releases a small nolecule (see below), the building block as it

exists in the >ded [ hat is, the
remai nder of ﬁg%ﬁcﬁgﬁ%g{%ﬁ nusgree |gﬂr%éejhlg}§%tgr1§r§:fyt$§ Ellllll&llm’ng | oss of the
at ons t hdistindt compulﬁ:ﬁdsbhme:an be stfeenedehrA@P theridérrifichtton dheonptunds witichl ocks can

be any chem cal npounds whi ch are conpl enentary that is_the building
bl 0oks nREECHE RiIE Sareen. da e fasghady the CORPOBRGA Whih AtscAchy'e in gk sFiees ng two or

nore bui | di; cksqused will have
at | eastm g&\/@ gggﬁﬁgﬁ%ﬁhﬁ%%%%dh%%ﬁy%%&?Iggc |vedgr oups, al though
it is posutiffaciorshaicashcBseaklecting t)muﬂadumgoxtmxbﬁrhau(nf\ohlchxanqairs activee | ast

buil ding block in an oligoneric functional noiety) used will have only one

react i veCJrRRHRds aed, urﬁéa&h%dgg@abbar@ww Eﬁq“’FéP@ﬁ@Ct{S’HlWlﬁF}hﬁo%‘P%ks shoul d
be conp i %”51%; coval ent
bond, op%ei?ggg rﬁ@éﬂmdk “ﬁnﬁ%g%g@%c% tsgl%ﬁ ogis](;111 gyﬁ?’fets‘?bﬁfe b%, such as

wat er, Hudividikallyapathesizédoardnassdsedd foh theplesissindctipity PORBYs ate&mlrsaad timee groups
are corrpl enentary if they are capable of reacting together to forma

coval ent CHBHENNG LXKy of er r ed embodi nent, the bond formng reactions occur
rapi dly under i f..side
oty undet PRGNS BB 2Bk Ao TR S

conpl enent utiljzelibeatics wewlichihe Hyaey nymbasare taggaheitie alh ddbntiyitg labelplaenent ary
reactive, groups of two buil ding bl ocks rea for exanple, via nucleophilic
subst i t uis gash Iahel pressiihin thecihimiaris aweriated Nﬂﬁwcﬂn@sgﬁﬂwmﬁs stgitdRenber of a

pai 1 of  BANBH SBRIRRy, LEAG YRerPHRS df?heaﬂgbélta&ttﬁgoﬂ%cl[thr% dHuiBeand the

ot her rirs a ucleophrl'i'c group enentary
el ectr ophlolleculearﬁhempipi'mhlm talgge(glilﬁruﬁes utﬂrzbsldl%omnylebmdb Beaupdescribed;h react
via nucl eophilic substitutjon under suitable itions to forma coval ent

bond. A ¥irexampleom WS Patent H%énﬁﬁf%nﬁﬂ@S ﬂ%c?ﬂ%}r@%r@)mq Hshode art .

See, for g/gy rigepg 4 on,
York:: Joﬁﬁ%@ﬁgéa%’oan Ig%/sag?)l(EQ %(g% er d:?%mt}gﬁi%wo e%ﬂag’ﬁ@ﬂdSundber g,
Advanced omgwﬁmemm (E/I%OOS%&byﬁireﬂlﬁmnmLéﬁQQQ?rocma@tzﬁfa&’ Jei 104 and
Col I man et al Princi pl es an lications of Organot ranS| tion Metal

Cheni str§9 338il 38311992 @H@Ea% a (Methpdsy C@@FPQ’GQMQ Methogsn  Chapters 13
to 20 ealmplio i a1 3%15%%8@%{%&#%%& 4 SBIBIINGR. Ehbrd B GBI TELY.

Exanples of sui e ele i'C groups inc ve car ony ' groups,

such as ag)l-9818 P93, @tk vpehichds Brco@bmmsheremaalyudfer@cem hoentirety.
pent af | ugr ophenyl esters_. and succinimnm de esters, ketone groups and al dehyde

groups; Peetiegyeanshn eptificdgreng for examels, @@Y@elraﬁ@ﬁwm ERcHen, de PEpdledhs, and

t I
cpoxi do_ B0 SERETdmOLARR gt incTaEBL LAPBhoihE, THS ARl T iR T "
nucl eophldmnﬁwmap&uamldfdlec Iifding myoledude, Medenchare sgrmhmzeﬂ @yfuse forsh hydr oxyl

groups and_ carboxyl groups. Suitable conplenentary reactive ((1:1r oups are set
forth bep@ﬁ,\;estg!,eTgﬁa%kﬂ]pe;re,hﬁs gen no report of the use of the methodology disclosed

by Lerner et al. to prepare large libraries. The present invention provides an
improvement in methods to produce DNA-encoded libraries, as well as the first
examples of large (10° members or greater) libraries of DNA-encoded molecules in
which the functional moiety is synthesized using solution phase synthetic methods.
The present invention provides methods which enable facile synthesis of
oligonucleotide-encoded combinatorial libraries, and permit an efficient, high-fidelity
means of adding such an oligonucleotide tag to each member of a vast collection of

molecules.



art can readily determ ne other reactive group pairs that can be used in the
present nethod, and the exanpl es provided herein are not intended to be
limtin - 0051058479 PCTI US20041042964 1In a fi ijgent, the
conplengﬁpéﬁgmgggétive groups include activated carboxﬁ%ﬁéﬁgﬁggghggactive
sul fonyl groups or reactive phosphonyl groups, or a conbination thereof,
and primary oFhesrethodioofitheitivestic abRde mlethodh e serthesikifg bifunétimal

conpl enentary reactive groups react under suitable conditions tg form an

ami de, meleeHerwhigh comPRESfo’ B merty Aifantional meistys) whichis medeyaofent , t he

conpl engjt t } . g%']g: ] .y _or
secondary Igmér%&g(g’oddﬁgg &igﬁﬁéﬁg&%%gh‘% I ni ngt%gl{eﬁglgﬁxaa%g’d%}ngﬁge%%t S wth an
am ne- c amtaligohwdedtide itgf whichlidentifigs derstractuteadfithe ficmndidiétp vse. tthe f or m a
car bon-ni t rogein bond, resulting in a B-anino alcohol. In another_ enbodi nent,

the conpiligrpyrlegtide tagindicates 3 1lding blagks4are Perdia thesonspuctanriths nary or
secondar ], -S Uik R Azl dl cont ai ni ng
Dui | ci elTBy ojesy o5 Ap s iRk i WHhARE phIEL bloeREmeidely CithBRNy 0T ™
car bon- rth¢ irdgrewation peovideishy thieodigomucteotid tagiiasaffieient 1o detdriminethenbodi nent, the
conpl enmentary reactive groups include isocyanate, groups andﬁBri mary or

t

secondarBpildyig tecks userhte consirucs thaachiye mopdnt 1 SerAR FRPqmesINeck will react

W th an s%gﬁéh‘éé o?@%k@%@ﬁdb‘i’eﬂﬂkgt E@%ﬂig%ho%‘i’é?ﬁlip 'F%Hgﬁg&?éh‘?hﬂhgns tof or ma

car bon-nitrogen resu urea group. ourth enbodi nent,
t he conuiidingitdsoksie tietfuneicpabmpitty, fod axdmples furypepidie maetidspthe andndydr oxyl
groups. An,j socyanat e-contai ni ng building block will react with an

hydr oxy|3¥b¥a8ENg bui | di ng bl ock under suitable conditions to forma

car bon- oxygenyy, Jygadsshecilad h&%tgga@us%ﬁ&%gi}ﬂ&eﬁrt{?Hl%he&f&agrﬁxhiew h embodi ment,

t he conpl enentary reactive grou I nc am no groups

car bonylcoaprisimgrine @r groreipailding blocks Breftedbiylehobuikih@blecky maths. Am nes react
with such groups. via reductive ampatjion to forma new carbon-nitrogen
bond. . |lﬁn%n<§lfikmﬁwéwsalph%vﬁl?lca S-cﬁhi)h@ﬁ@ﬂaémqtbam P%fla?aembs i ncl ude
phosphor ' gr : s. A
phosphor“&gﬁcﬁeggg%gg QWeﬁ?gB%ﬂ%%%ﬂlcﬁgﬁvxﬁ€ﬁ%gﬁ wi th an al dehyde or
ket one-;cont ai Thetgrnb tibuitiimgblotloy las useddrereinliis abhemicalstdicturainmittwhiéloism a

bon- b doubl e hond syl ti [ | k - 1 h enbodi t,
Che comphkea aihe FiEEHEa PGt paits 43t Do akea Pt vk KB CUMFLPR & cycl i ¢
RV i | k
SUr UG UT e Qi1 SKARPlSolimeHck) UBRLRERAL BEGAERRHEY e (U ARG 2l kynes

and organi ¢ azl er suifa Itions to forma
t ri azol eunitsiof tisetpolyrhetrar olipomex aByil dingblotkecanadsodficlutie 8 scaffodd steuctire | i nk two

Penct | odsstaleldonling potin el or Sy basestanied 008 h FTORHINE04) 042069
e e difed SELBRIAEIIF1OT2, LN entlre conlents of wnch are
conpl ement ar Vit isdabe uvidergtood pisat tirectern “Buildpnig Blatk de used herein to refer to a

chemical structural unit as it exists in a functional moiety and also in the reactive form

used for the synthesis of the functional moiety. Within the functional moiety, a building

block will exist without any portion of the building block which is lost as a consequence

of incorporating the building block into the functional moiety. For example, in cases in

which the bond-forming reaction releases a small molecule (see below), the building

block as it exists in the functional moiety is a “building block residue”, that is, the

remainder of the building block used in the synthesis following loss of the atoms that it

contributes to the released molecule.

The building blocks can be any chemical compounds which are complementary,
that is the building blocks must be able to react together to form a structure compnsing

two or more building blocks. Typically, all of the building blocks used will have at least



and a nucl eophile, such as an am no group, a hydroxyl group or a carboxyl
group. Such groups react under suitable conditions to forma
carbon-nitrogen (al kyl halide plus amne) or carbon oxygen (al kyl halide

pl us hyd¥VO32005/058478 ar boxyl group). In a ninth enbodi nenPCTIUNBIBOAFI6€MENt ar y
functional groups are a hal ogenat ed heteroaromatic group and a nucl eophil e,

and the buil di.n bIock . nked. Sui e condi tions via aronatic
nucl eopﬁ?"f’irﬁacgvggfq“?ﬁrﬁ t(l}ﬁu F%%ﬁ?ﬁ@yﬁg?@ﬁgﬁﬁf&)@%%@ﬂ% arksiERTi e agPBups

| ncl ude bl gr BRSACbIBNA inthd)EBherit FhiibEbRAARG) B4 Dfthay¥BhHone! cact wi th

nucl eophi | es, such as amnes,” under mld conditions In agueodus sol ution.
Repr ese Teactive graupaaph.cBeastive Bmwpe agtwodiffsrerd lbuddilmg bincks eloildibe t agged

t hl t i h I f
sui ¢ abl SSCIR Ryl ol BEeanits ©eghtbdom A SEr e PRGARIRPTIAT. 1t 15 to
be underyitipgd chdmith@163Y BF HERAR nRfiecle] mtdsqmr il &, Aalo Rbras eed via one

particul ar type of coupling reaction, such as, but not limted to, one of
the reacti on§0rdlfsmameuumbmet;wma&tlva groups s mlvlomenthr)tl\ﬁﬂlewrarmr e coupling

reactions e of the couplin s,.di scussed above.
For _exarfBPIDIe phregsineaneaarr B AP § Favala SOU TG SBFHERES SPESBeRe iy a

conbi natyoRl fmiAg TSRl YaPRaly Sftlel afblRAL @&ﬂm&@ MAOYE dubstaftifl

conpl ementary groups) and reductive amnation (amno and al dehyde or ketone
conpl endtmationgpf sideprodustsy Praferpbliyng gvke ndastive gioup whild reasewithprgivanded t hat it
i's conpat i le w t he esence of an,oli . eotide. Double stranded
(Gupt ox oty Fersive BrER gRsth onsEo pir SRMEIRRN ATORIFREREY of the
present resiRBigkdiips ofivwo beiRAE BRLkYrea® for EQQH]SIE vibadclebplalicsibsianggd tags,
and, therefore, tolerate a broader range of  reaction conditions and enabl e

the use tofforomdovaientbord. de ase ﬂmhedlmtaat, ommemhqbof aaealr phenmplerentpryh

si ngl e- strgnded tagsts 1-:31' :hg 2@ ‘%ﬁir( |nc Zle or .nopre functional
groups i QYGEITBR T B TREOR PYR %‘ ﬁf)g ﬁ]Bf“(Syse‘a to formthe
funct i ongicledphifit grougne or nore of these addl tional functional groups can be

protected to prevent undesired reactions of these functional groups.
Suitabl e pr ot&unpln@egnammsctmpéuwmupwmbc groups dicludeaay o grawps  f unct i onal

(G&. h d
it o RN 4as A niteptic PSS s RSl condiis o RiPLACRaRat n y
ref er enaghd, Axan&@o%@@w@wfoa%gus&%é Q4296 n iR akd irc Geartby_ usef ul

protecting groups include t-butyl esters and ethers, acetal s, trityl ethers

and ami rexemple; dfay¢h, é’siven@d (ﬂngﬂmﬂhpnssﬂ}y fousthraditinn, NGWhYmﬂ(oéqlWyWﬂeY hers and

esters [ t i eac Ul|d conpri ses two
react i ve"@r%?ﬂf&gm%ﬁ cgwpteﬁsahé)@el(g? aagargblpdl&? g’f%‘? @?ﬁ?ﬁ’i‘ seach

bui | di ngpzy Bqﬁqeﬂﬂﬂﬁﬁ)%ﬂ G}lé?ie? s $-1 2hd CEIR4A é%ltPﬁn&ﬁl%@bhd/RpﬂH&ﬁBﬁs ghich are
t he sane, but which are | enent ary to the reactive groups of the

bui | di ng()tgm@mlsmué@etaltcmwy, mvemw §cience Baaks Mol Nelley, &rabbdi ment, each
bui | d h t h |
corp! endhPa Py CnifR 3520 o ich S ind et R PR BB b b out e can be

pr oducecen¥irdty. FAGIPIABT sﬁ&ﬁb’t@@l@c@bﬂﬂnﬁ’d gfgup.d iA6k8e EQABRVE Sdrhiéhyl Whups, mary am no

groups and buil ding bl ocks conprising two activated carboxyl groups. In the
resul ti rigeh as acyl chlonde groups, ester groups, including carbonyl pentafluoropheny! esters

and succinimide esters, ketone groups and aldehyde groups; reactive sulfonyl groups,
such as sulfonyl chloride groups, and reactive phosphony! groups. Other electrophilic
groups include terminal epoxide groups, isocyanate groups and alkyl halide groups.
Suitable nucleophilic groups include primary and secondary amino groups and hydroxyl
groups and carboxyl groups.

Suitable complementary reactive groups are set forth below. One of skill in the
art can readily determine other reactive group pairs that can be used in the present

method, and the examples provided herein are not intended to be limiting.
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4

conpounds there is no N or C-termnus, as alternate am de groups have
opposite directionality. Alternatively, a polyamde |ibrary can be produced
usi ng building blocks that each conprise an am no group and an activated
car boxy| WE0YS84H this enbodi ment, the building bl ocKCTHERPEM G404t ep n of
the cycle will have a free reactive .group which is conplenentary to the

avai |l abl e reagct, i hen- | el . WA -,p.Eg{erably, t he
ot her reacti \?@ dgfr{rgb%{lg%ﬂ?]ﬁgﬁﬁeh&%&lﬁﬁﬂﬁgg6‘%}%8% g{s‘&ﬁg? b%@gﬂéltegat} or exanpl e,

i f the ey gohps, beactive salfohyd pupy of Reedtiveedosplony! freufs, boaN direction, the
bui | di ng bl ocks added_wi Il conprise an activated carboxyl group and a

pr ot ect eXPTHHAAION thETERH Ancr AEMANY RItSERAEATYASRIEP gewpga @és %Bb%@ﬁmethsr

rot ect AR R S G (O
aci os. or PSS TeadlE drdtDs rARE LTSy RRNOMARER) [ BBl 0 Mo ¢

exanpl e, sulfohsmide@s phasphogaraidaterboatiur e conprising a central scaffold and
structures aryanged about _the Feri phery of the scaffold. Linear polyneric or
ol i goneric | iBraserend ¢pbodiment, the copplenagntary seachye Bropeinglids eBeKEC havi ng t wo

reactive wWhi, | . i i ] 4 i wil |
ool t 1Rl of scloRiE) ShiRP RSB i exile BRERIRE bUABKELIOEE, U
groups, rpéts omthlahyamine-conthinivg! buddding Bléck ndet sliinblddoaditivnhaviong aonl y two
reactive glgoup,s. Such nol ecul es can be reﬁé esented by the general fornula
X1X2. . . xcarvonypitrpgershond, sesplting ing §oasipe alegholy of a pol ymer  conprising n

TONOIET i Ui fSmoHAPL &b Biinfhd rRAGHaRIGALAivE BTk iddudeBiitRe Of

ol igoneric or polyneric conpdunds, m na i ng bl ocks need not
conpr i segrotpwaridypritharg vakecgpndary amikogroapsa nphder sutatld eomdittmspdn @xigdihgram de
library, the C-termn bui | di ng bl ock can . conprijse m no group, but the
pr esencecqwal%ens&l%@sasﬂqykdwﬁ with s anipme 9L a8 Pddipe placks 3 2964

0Pt | onal ot dft¥bord Rl h 89 hitinin 4 lrdfiRigiisugan compr i se a

car boxyl group, ut nee contaln an am no group. Branched oligoneric or
pol yner i conplapentayseadive Zraups ecledensdryanae dropps mndipamatyhatseaindbgast one
bui | di ng b) ock compri.ses three functional grqu whi ch. are reactive wth

ot her bUFTHP YRS o APSISOGXaN3tECoRigIngRe U H}%ﬁe‘ﬂ% g’ﬁhreéﬁtnw%ﬁ‘bf‘m%‘l i near

mol ecul g ; ahigs b bl b Al eoin L RebeRmitrddeRbBhd €S Can al so
be const%&éﬁlﬁggs?ﬁggwggq%xg%pu%, eg&g{c@?ﬁ})m?l gllrbng ng)tr(%ggﬁ ﬁa’vi ng two or
nor e reaTeslitl)llﬁaggrmun}[e_agrdup. conbi nati on wi It h ofmher bui | di gg_ bl ockis havi tn_g only
one avail abl e reactjve group, for exanple, ere any addi tional reactive
groups are éqqunbﬁwgémtﬁ EH@P&F@SEW/"@"%‘FW? ‘BﬁH‘i‘?’ls?‘é'éﬁi‘the gr oups
present | dstg,a; liald tQE&ntai ﬁ?ﬁg& 1 itexampl e, the
nmol ecul € lslélgr:ﬁe [ z‘je)ﬁll g‘é’r?BEeAnqr%%?Mééggt e%llhgl)g tﬁg enera %Ig?‘%u a X(Y),,,

wher e X hylrexycaftanling uilding bigckh bnddr suicabddconditions 2o Farin déanorbéxag@en! | nked to
X and n g)s an integer of at least two, and preferably an integer from2 to

about 6. 5919, BRltige & @ patbamater e irent . the initial building bl ock of cycle |
isascaffoldmtg.lfé'h' : r; gl ; ach Y can
be the sane or .??‘grg‘éﬁ’féﬁgﬁlt‘é@r@a@?‘“ﬁ’éﬁ%ﬁ“ﬁ%@“%’%‘?cﬁlx%%"r“grgy, each Y
wi || be atidf dagronyi-cortamnoigezrewgsosiiches aldehixie driketomeigesupsf Anhiaes reastntitlon

corprt . PRLYAT.de. L SQTReUntz:i TS B9l Y3, dSneoThosIdRRgn be composed of

In a sixth embodiment, the complementary reactive groups include phosphorous
ylide groups and aldehyde or ketone groups. A phosphorus-ylide-containing building
block will react with an aldehyde or ketone-containing building block under suitable
conditions to form a carbon-carbon double bond, resulting in an alkene.

In a seventh embodiment, the complementary reactive groups react via
cycloaddition to form a cyclic structure, One example of such complementary reactive
groups are alkynes and organic azides, which react under suitable conditions to form a
triazole ring structure. An example of the use of this reaction to link two building blocks

is illustrated in Figure 8. Suitable conditions for such reactions are known in the art and
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fromany am no acids, including the twenty naturally occurring a-am no
acids, such as alanine (Ala; A, glycine (Ay; G, asparagi ne (Asn;

N,
asparti j ; D), glutamc acid (AQu; E), histid] i S , | eucine
(Leu; L)C‘,V%quﬁslﬁlng Lys; K), phenyl al anine (Phe; F), tyﬁ%ﬁ'ﬁ%@%?@ﬂ,
threonine (Thr; T), serine (Ser; S), arginine (Arg; R, valine (Va); V),
gl ut am ng@clu thosédisclbsed iaWO3/(011982, the entfry Sbmteie of Which 422 incoRfobdt@ni ne (Met;
M, proline (Pro; P) and tryptophan (Tip; W, where the three-letter and
one- | et t@frefeenes bewin. each anino acid are given. In their naturally

occurring for aﬁm for i ggﬂ'nsq. i i I .

L- confi gur at ilépna,nee I cglfnlbé&?n Oengetﬁtggosn?}%%ra e efﬁiﬁkﬁs%ﬁﬁeaw lghgmﬁ%t ed. In

t he pr es#idta mildaphile, Bovkeascdn arhing g&l%@ﬂh?@bkﬂtg'ﬂmp boa embetyl ighape Suali no aci ds
can al so be used. These D-anm ngo acids are indicated herein by | ower case

three- ofroppigereunder suijakle conditionstp formyg cargpy-nytepgen (dlkylhajide glus (q), thr

(t), ser,_(: Wl I 0 be derived from
ot her a-%n&nﬁ%l)ooﬁ%?o Zioox&g%rf %yr%gﬁ%%h%@d}g’fﬁr??? é@o?@f’g@gp}r yl al ani nes, such as
napht hyl al ani Ines nipthesmbodim&a] the ¢oeglepieatiyy Alnatiome groups aed AllAlogendteli] uor o-,
4-chl oro, 4-bromp and 4-net hyl phenyl al ani ne; . 3-heteroaryl al ani nes, such as
3- pyri dyleigragonatic groupiagd wmicleapile, and theibyding blegks ee linked under

3.1 m dazlblBiGhs Vik Ao HislBRiif¢ Sulsiidn2 Aol 7 denapdd™ L I ne:
citrulline; honocrtrulline, sarcostne; honoproline; honocystelne;

subst i t uketetoanpfmtic geups ikiudeschivrhated\pyrialidines, aiakiidsund pprinds, which
dehydroproline; norleucine; 0- nmethyltyrasine; B 0-nethylserine;

O net hy | TeRstawHh rslegpbiles, sychy asimunesaiader mild qopdifions in 3dueops 0bEiMnG ani no
acids c kvl 2680 ' . - i ' i1 ding

bl ocks ?ge gegighg% am }ﬂgs ‘g{:ﬁhggéa\%gl&g%&anr(g{gﬁg?ag&gdrﬁgﬁggégc@ggl? ?-Jsﬁgac%gﬁg as

a- azaam with amires are(shown, in Figuges asnd ). afxaisplessofcuitatsie bblorihateéd am no aci ds,
such as N substituted glycine, where the N-substituent can be, for exanple,
a subst ilﬁqﬁ?réﬁfoﬁ‘ratwm]%é{q;h&t@dnglw}l-ar yl, heteroaryl, arylalkyl or

het er oar yl al kyk_ ar ]f?éﬁ}ﬂ J [ i ] side chain
froma natura :lsyt-gggclﬁaﬁl?ljisﬁaag?atrﬁon- ﬁiaetgqgr@'g #@8@%‘5{#@%%@%8%&5% d. The

bui | di ngor# macticutanymd dfeobhpling ragtiond sushrme] but net Yiméted teg ons ufthe asactions pept i dc,
tripept i;éie’ tetrapepti de or pentapeptide mnetic. Such peptidom netic

bui | di ngliBtuseaeaboke, OT Niast eambinguonefitye @r mose RHRAlNG reaciiPns s aRHERC Osuch t hat
the chem LE . . " hl ack %Emﬁ i

pol y( amn}r(%g:‘%/flt?é %@ggiﬁé #ésya%lﬁlg; dslgér?rlg&gsaw%% di’;({}%x a fe Ploé&t e g ﬁé%lmsl?fgy used for
t he ot hebuikling Ilocks adbd fuinesl bylheorhbinktibnng dnide bend formaficn(alréno aml ecul es whi ch
are capabl e of, faorm ng bonds which are i sosteric wwth a peptide bond, to

f or m peptarRIHiFa¢Id complrameniary gropps bandgsductivg pripation{amme andaldshyds,ome

nodi fi cagd ' ] ' H, .o that 4 2] ,
and v, (Fsontiyindiard e gy ang colgie hibmisty Cal B Lo bR 0 e
absence afmgatibleanitidthelpoesdnceldfansiligontclectideh Houbkystaadal (doplea)ri de group i s
specified.within the brackets. In ogg nbodi nent, the_ invention provides a
met hod ofl8oPHE!RYIde Ay 2 useddRSertaa © ﬁ%ﬁ@%&‘%?@%ﬂ@@ﬂﬂ%&w a functional
noi ety i i rad i j i i i The

met hod :Aérygfrhu%dél? dt?(ﬁg rgtédg};gla%ifs H&E prg‘\glal ‘3%5‘% %ﬁﬁ%%?%’ﬁg%e%?@ggh%giﬂnﬂﬁ eonsi sting
of an i neftreaitiohwenoditiomadndnanableythe usemiibendiformibg rdadiiong thitl vomitd notieere n is an

i nteger of 1,or,greater, rein the initial functional noiet
g posm%le with' sing e—straméi\@(fe tags. y

A building block can include one or more functional groups in addition to the
reactive group or groups employed to form the functional moiety. One or more of these
additional functional groups can be protected to prevent undesired reactions of these
functional groups. Suitable protecting groups are known in the art for a variety of
functional groups (Greene and Wuts, Protective Groups in Organic Synthesis, second
edition, New York: John Wiley and Sons (1991), incorporated herein by reference).
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conprises at |east one reactive group, and wherein the initial functional
noiety is operatively linked to an initial oligonucleotide which encodes
the n builAfl Lacks; (2) reacting the initiator cor‘rplpéli.}g i bui | di ng
bl ock cowp(??ugﬁg%‘@tc | east one conplenentary reactive gr oup,S%lb\/\ﬁ@rzgﬁ"n t he at
| east one conplenmentary reactive group is conplenentary to the reactive
group oParticelprly m3eful prdisctingigroaps mcludn tHbuiybesters @nd etharst acatelnftrityt he reacti ve

t h I t t.o f | ent. b ; (3
P eact i nEIEan ATETeS: e St o e e SR ST B EEBE e 1n the
presencgyBimate) enzyne which catal yzes ligation of the initial

ol i gonucl eoti de and the incom nﬂ -1s WO 2005/ 058479 PCT/ US2004/ 042964
ol i gonucl eot Irene amhpdimensneichiburding iiackispaprises tWoggedtiya gosupshwehichconi ng

ol acul it ok bRt sl ForSrmple SRR o AR OB PR s g e
bui | di ngorkpisektio\Wbdctie igFoudh Whdh 46 the saleicR GvHich &8 befCamhglamenthgapucl eoti de.

If the functional noiety of step (3) conprises a reactjve ghregup, steps 1-3
can be thepeastize gewips of thedbuddingrbdecks aédadatb gtepi-tiang scyb| sanot i, where i

i i nt f 2.qr. t ith t duct of si. f le s-1,
whero s PhFRBInRL Myt cdtdrtel [ifo RRAM Sralls GHER aletbedialistnd of ot ep
(1) of esaplementary. SRk Rxamilel 8 libRARRcAibpdisindsb1DAraid meleadstadntbe the grow ng

functional noiety and one ol igonucl eotide sequence, which encodes the new

bui | di nBroghessivia reaciensdtwesntiyelding tdogks gOWRESAHE HYO FrINGENUBINOEOWS. | n a

f i YRt i ndivi dual ; bui l.di LogK.,i iated with
B ot | ne e R AR cob bl lodct e Catbodlh Bblbk Ot et BBBRG LS T the
ol i gonugdBpdinds thepshde@d N-NordC-BéritiiusCyCd 1R mateathide gesupshaveoppoditeg bl ock added

in the sane cycle. The coupling of building blocks and ligation of

ol i gonudiressiondlity. Wilternagjuelyy applyamidedibrarycas beprogucedwsiesbuldingbleckst starting
teri . i t ant th
o der ottt SR RSP am e ARY B oo VB8 EAERN M. U821 5"\P 0 about 10

MM ar eefabedifient the tuildinehloéle dda®inahtdp HRME coEIE Ml Rgvedd fredtbabiiveng bl ocks.
In certain enbodi nents, the nethod further conprises, follow ngl step (2),

the stépupivhiduls saglementary thiheayeidablg repetive groumen themal buddiag plockcavengi ng

1 “Ribat s hEl: i o FR Bl ph B B o RS R G R0 1 ook

added i BxanplaliCtheG¥éthifers ShB libeae hiedyathesivédifromané Ctto N dieectiofigthat i on of
functional noieties mssing one or nore building blocks, potentially

| eadi ngbeiddiag bleskscadsed mill eemprisg amantivatpd serboxylgreup and aprotestadaspaed to a
parti cul L ol i gonucl eoti de sequence. Such scavengi ng can be acconplished by
reactin Bhy remaining initial functional noiety with a conpound which
reacts w th Thefimeeeidl vivietids@dR beposhREc 02 bligdthéricmatetiys, siéleasscavenger
conmpound reacts rapidly with the reactive group of step (2) and includes no
addi t i oReftides peptidamigetiappephids nucipic padeer RPtdids oF theysan besdelt gonrdded i n

| ater c . f [y .t i t he

react i v EotyERtie it R Srarhfle, BIeEHEE RETAE S RO AR 1° 0 o ound
i's an Nscaffolll mdystruchirétl dHaigedsbo theefiphay of drtscaffoldi d,ixbéahﬁdllymeyis geci ni m de
ester. In another enbodinment, the invention provides a nethod of producing a

| i br ar y oligomeric libraries will result from the use of building blocks having two reactive

groups, while branched polymeric or oligomeric libraries will result from the use of
building blocks having three or more reactive groups, optionally in combination with
building blocks having only two reactive groups. Such molecules can be represented by
the general formula XX;...X,, where each X is a monomeric unit of a polymer
comprising n monomeric units, where n is an integer greater than 1 In the case of
oligomeric or polymeric compounds, the terminal building blocks need not comprise
two functional groups. For example, in the case of a polyamide library, the C-terminal

building block can comprise an amino group, but the presence of a carboxyl group is
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of conpounds, wherein each conpound conprises a functional noiety conprising
two -16 WO 2005/058479 PCT/ US2004/ 042964 or nore buil ding bl ock residues
which is operatively linked to an oligonucleotide. In a preferred

enbodi maMO 20a56843% i gonucl eoti de present in each nol eculPETASGURLAER6Euf fi ci ent
information to identify the building blocks within the nol ecul e and,

entoat momtongin SRR i PR ik iy Pl @R Kol BB 21 ng

a | i br arut adedamirpenitiisan ankifs groupt he conpounds  conprise a functional noiety
conprising two or nore buildin blocks which is gerativelg I|nked to an
ol i gonucl eot iBfanehist otigPmens Pf pel¥menecampiids Fan gfo pheynthasized grayidednpi et y.

The et o o RARTG-BRNG bISRRRLiS L EN SRl Bush ik 8 seRAmE o1 g, T

i nitiator compoun S an teger or greate ere the

i ni tiat ovith etheriniildde slocksl K 11Btfaryaof thélﬁivieﬂu’ka‘n canmonipyise lingdringdlagnliés, bui | di ng
bl ocks, where n is an |nteger of or greater, which is operatively |inked

to an i tranched Bojesyles or a embmatipn ﬁﬁfeoifdent ifies then building blocks; (2)
i vi ding the (Shithl O Lo 84 Ehslihed D0 3r SRR b spl A8 R pihgr el 1 18
or gre ne of r

an integer of Feact | 1ig ea raction Wi

bui | di nthalkingaws or ifiee ﬁdaynﬂr @aupd, combinaiin witls othenpuildibdblocky e ingds
consisting of a _functignal noiety conprising n+l bU|Id|ng bl ocks
oper at i \Rlyong ayeiable seachee group; far exmmlﬁgmmmb% difgonal zpﬁcm‘&@"pvnﬁ@r@ac h of

the r fre?tm:r' ﬁg&cﬁﬁ or ESPreQé? Wittt el a?tl&fe%roﬁé s br reserfl h?ﬁll%. digcom ng

ol i gonucleot’i des under conditions SUI ymati c Ion of the

i nconi ngudldingdyeukl Bodmedanbdlhmbﬁ fdﬁleknﬁblemhegmietmllﬁaynmesxzddfm@by producing r
fractions conprising nolecul es _consistin % ct.jonal noiety conprising
feenich

n+l bui ITEPTEFIEAJOKEe Baprerldormwa K(Yim pdgre Buidingbipgls s Yot | de
whi ch qu @ﬁﬁ?lh%%l#ﬁ}xggbﬁ to% dn.t?é %ﬁe&e@f%ﬂ% tWo, ahdl Ero ucggnPa” further

i ncl ude t reco I Ni ng racti ons, in step (4),
t her eby infegeifeom@ ta abadt @ ilnone praferrel engbodirhertt ithe snntxammdstgj bigckodf a

[ miced 13k 6 RomRaUTPadsEl Bmelisulotimedamnus X P Y SREDS | di ng’
o ocks: (5L e ol el 621 B i AR i fonly, RSy WifGolthel O 7! s

IS an ater e s+ ere s is an

i nt eger of i -Ih one einbs&unmnehesbﬂmhemfth@nmnﬁom@mpnslerpbtyaaﬁw conpounds  of
step (1) is the solution of step of cycles., Likewise, the  initiator
conpountf&“ﬁ’P“%@seﬁ“\eB‘) W‘é?/&‘l“@l’%uﬂﬂs ﬁ%bft WEQSS@BE?%II‘@PS Elf’élff chx)veqln cycle s.

Prefer a?’rc%ﬁ'ﬁtag)? in?lg]r H%nmﬁ%ﬁ'}ﬁetﬁe g\ﬁgnq ﬁatﬂra\ﬁ#%%gmjngk% ammo %H;on Lp each

cycle o each ha% reat ed

with a Udldlﬁﬂ@%ﬁhh“Aﬂ'g(l}&lrw TR G) h@ﬂdg@ld(@lshom a@lﬁmilbﬁcldmxgﬁ}tﬂ)ogl,uténﬂe order of

addi ti on of the 1 ncom ng oligonucl eotide i s not

criti CalaCl‘hﬁ@“sE)eb!ﬁ“@@F%HtﬁdH()dﬁu@ﬂe Uea; B} dysies sOK) aphenplatapinedPheind st eps

2005, 058 473miser o0 PBERE T RL R P ShAE BBk DureliWalz 0o 1o

t he i ni tvglluedrhigie (GH; €} isdl%uﬁﬁé (e 1, b‘TiStﬂﬁ&\/(CﬁﬂJU)Cl‘h@tﬁldﬁlidetSMadded In

certain enpodinents, it may be possib to conduct these two steps

si mul t arkselirg (Pro; ) and tryniophamim: Wanwhere thecthrastlpéer and onerdatter sodssiferes |
follow NQcix Sﬁ&o(ﬁ d are ré?ven. In their naturally occurring form, each of the foregoing

amino acids exists in the L-configuration, which is to be assumed herein unless
otherwise noted. In the present method, however, the D-configuration forms of these
amino acids can also be used. These D-amino acids are indicated herein by lower case
three- or one-letter code, i.e., ala (a), gly (g), leu (1), gln (q), thr (t), ser (s), and so forth.
The building blocks can also be derived from other a-amino acids, including, but not
limited to, 3-arylalanines, such as naphthylalanine, phenyl-substituted phenylalanines,
including 4-fluoro-, 4-chloro, 4-bromo and 4-methylphenylalanine; 3-heteroarylalanines,

such as 3-pyridylalanine, 3-thienylalanine, 3-quinolylalanine, and 3-imidazolylalanine;
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step of scavenging any unreacted initial functional noiety. Scavengi ng any
unreacted initial functional noiety in a particular cycle prevents the
initial functional noiety of a the cycle fromreacting with a building

bl ock ad¥@q0e¥Ps847Pat er cycl e. Such reactions could | e®ETIEB200HO42Peher at i on
of functional noieties m ssi ng one or nore building blocks, potentially

| eading t unct.i noi_et r L i o .68 dto a
parti cul arﬁttlf)i %%ﬁﬁ'ﬁgﬁé &Ofnt?glm (!]‘Efeﬁ%f ost ﬁxtn g%@%{ngior%& 8@1 SUbg t@ | i shed by

react i ngrokey sichnBihydfgybriline ahd hu&@bto@ma,l dem@mwbliuet ﬂibr&:u@ﬁhﬁp@und whi ch
reacts with the reactive group of step (2). Preferabléé)athe scavenger

corrpoundn?téhl&'@s‘?%p@ﬁ!ﬁ}hwqmet anetbAtireanine Hidotrsydeh nine, Egefiof ncl udes no
addi ti Or}ﬁ% géa@@@lﬁﬁoé X@g%ﬁ?%?h% a}xlﬂ’%‘hﬂﬁ?&i ih ﬂﬁér e DR oPYL éoq'ﬁggrat ghocks added in

| ater cycC is of a d Where the

reactive groutheduildingibiéeks dafi aRB bd Ao iduiphich mdtamxmnaaauersgaﬁ conpound
is an N hydroxysuccinimde ester, such as acetic acid. N hydroxysuccini m de

ester. |33 copgaavioafidreft v, & heamwmmdn,ganld%@k@tmwammqw@s; susha# P-synt hesi s

| | k | h
b1 1 vy et et e e REGPHISHR sabe b P e e R Rty ate
conpl erraﬁisatssmdtemkypa@ HEi W waﬂlﬂkyltdwetemﬁhndypg@uysmoﬁeor synthesi s of

the library. Building blocks are shown sul tably reactive under
such corgbodinentctha mhstlb@msleIaesd@dlmmﬁomrﬂ:wwlmmmngpbmme library.

The produ ts,.of a given c cle,can, optionally, be purified. Wen the cycle
is an F%ﬂ‘f%f‘%‘%@@ﬂi opcid. " any cycle prior to the final cycle, these

products are &aﬂ? &qwg I on of the

next cycle. | ’lf-ﬂen% %%&f%nﬂ% i egﬁdgi%q]éd e“ﬁ?osgﬂg?gsf%#? {?e cycle are

EI' Ee fi nah]?gpmitdutetrspimnd ocaent?mppde mimetek. pﬂuchrpepndomm;ct?sbgﬂdmgﬁ)lrmksorrpounds
is purificatian step, can, for e ed or XCess

r eact ant%® BT 'ﬁ@ deriyshizom Apming acy Fg'g‘p‘&‘?q g %%‘g‘emlﬁ%?f@ﬂgluﬂﬁy met hods

uhi ch a6y ekt bifthifi biioks &p@@g&dm POB(RARBHSNPrbLLTS E Bithe ADBELiRHIPT esent 11

sol ution can |qU|d ch ography, such as high
per f or metngcthe cheqoistty usdt ﬁm&teagha‘pbmyldmgmlﬁc)(s aiitie puidding blogks cam alaottha a s ui tabl e

I h. a h S ds .f f d d
Cpon_ t hapls POV BT O PR oL FTiRg Dorils WL Yeinospe vtk 188uoP By e heors.
-18 WO %Wg&ﬂﬁ%ﬁﬁzﬁ&ﬁﬁ@%ﬂm&&s cJﬁﬁnéxﬁ?ﬁfp&%ﬁ@e BHcRbord! ef erabl y,

conducted I n aqueous solution, such as a aqueous sol ution, but can

al so be roodifioationgisuch asihf €8, 3] yel QNG gdf C SN Y BENH 60, BIGSHEH, Jyaridh ¢ he

| ubi |'i ' the buil dj bl.ocks, t.he. o] | eoti.d th
ot or el G R CREH-THP n Inbroeicic B vetd SB0TS Weindickles 5 SR QL& the.
ol i gonucd@t boka. T'h'egﬁrhétﬁfb thlutrt:?/l%ceIthé)ﬁnk!l@fcé?(!h.ﬁ:vt 1999ec71ﬁ<§fwhﬁ‘iﬁ thdGrakiehd. cal

nunber of conpounds produced a given in the nethod descri bed above
is the pr odudnomieembedmmib,dheufvemdxfmomﬂesamthudarf(synthmmnglads in, used in

the cycle and the nunber of di.sti buiI i ng bl qg¢ added cycle, r.
he o2F Gortitind SomBnains or Sensistin Ao (I onA BUtE S Hen isieacheriy ks

hi gh as édﬁc@dlﬁgldﬁéorﬁfcleroua@d’rﬂé ﬁa@théd'n&)ludé’s’%e ﬁ%‘cﬁ“ {(19 pk&z\ﬂﬁﬁ a@i ven
differences in “reactivity of certain building block§ wth certaln ot her

bui | di ngnislataricompbund ennaisting of arhimitiak fimetional nnjletad:onmmmgmfbmldpgrt i cul ar
bui I di ngolbclzk%Cvlshérg s %Ex}tégcelxj' lo?'i olr geta{er wherein the” mrhal Tonctional 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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be such that on the tinme scale of the synthetic cycle, little to none of the
product of that reaction may be produced. In certain enbodi nents, a common
bui l di ng block is added prior to cycle 1, following the last cycle orin
bet ween Wh2005M584cl es; ... For exanpl e, when the functi *EAVUS200#HA6Y i s a
pol yam de, a common N-term nal capping building block can be added after

wo oy clisiio Grids, SREPRSnHons iy abip TR P Srd b BLRBGUERR AP "

azi de graadnhe iMtiat Blig6ritldoide théreBEprodfeiiBdimtoledulewhi¢h@binpaigts ¢roi eties, for
exanpl e by cyclization, following |library synthesis. The term "operatively
| i nked" ,coagisisoéa fenstional meiehreompnisingnid tewdimsddeckssyhieh iswperatizely | i nked

s put AR Ehefpolb FRshio bBRE, Tuhn BEERb A dry el Y (Bisebhal i oty

and the regitive@dip, ab{:gm_t&h%trépiate_aroﬁe bt Meeskiney ahaedy forming G8ledRRs Opri at e
l'i nking group. The linking group is a bivalent noiety with a site of
at t achmeinWhets ig areingigenohier gisatier avithrtbie prodyct of sédp (3 pbe Ryrdes-1f wherelse

functional mie . For exanpl.e, .when. the functjonal ety s ra | yam de

compounds 20 Heas Lt e BEREu Bk o Rilsd BarBRid & Fop (Rafboted s gPup ot

its Nt efydleNbe bilildingbloek [ 48ded & th¥ gfovdng AiklibAd] dhoietyQul og® one of the side

chains. The linking group is sufficient to separate the ggjéam de conpound
£

and t he digoguelentidssequrnce,byhigh enasdes the new duddingdrerky tseadd € by nore than
one ato such as.. .east . t at least three, at least four, at |east
five orn%{f’wfr{,gaeg’tcg@?éohg%ﬂgleomgfera_bl y, the linking group is -19 WO .
2005/ 058479 AGH j/oRAe4 LR38Hrent, SHéH indivedial yuildiny bldck i§ &sadibedwtihe pol yani de
conpound to bind target nolecules in a mnanner which is independent of the

ol i gonucdigtinet digonuglegtide, snefodirhthascquence 9finykleatidesrio the oligonuelgetided to t he

N-termn h ol,.vam C ouynd d,t ' -phosphat e group of the
ol i gonuc#@sgind%gﬁ%gyggé%ﬁﬁ?s &Fnﬁgﬂﬁﬂfl%ﬁpoﬁg ag&%‘ﬁﬁ tﬁ%gangeec%ger.i ved froma
l'i nki ng gr oupTiy @uPleE 6L BElHg Biotits M lipatiby 8f QtkonGalebideslwill lgehidraltyy one end
and an activated ester on the other end. Reaction of the I|inking group

precur soPcoW attsimitar qaneentrationg ofistartieg matesialsrandiredgentsr Fonexamplele bond

ot ne e tiaioh{it RS R icor i e STRANAS ol Shh ¢ e
5' - hydr oxp6uSIPHN Rfabble10 MM SROpEERRIIA Brdtk td hiveidientitoabl nt of the

oligonucleotide to the linking group via an ester linkage. The |inking
group cabuiblmpgblods, for exanple, a pol ynethyl ene chain, such as a -(CH2),

hai thyl ene. gl in, h - (CH2CH2O) % chain,  wh
n both casbaimfeRAREISEL. (4 BRI Ay amPosS, BIERERERR C)rBes from 2 to
about  Igep Gﬁcﬁv&%ﬁ{g%ﬁm&eafﬁfeﬁﬂ?ﬁﬁgpﬁ&hctfoﬁai(@?%g %(ga?enéiﬁg eRCuGERee ment, the

| i nki ng group coifprisés a hexanet hyl ene group.” When the buil ding
bl ocks am#iahfinctional intbictysn d peticulah eyaleprelenta the. ihitiat funonianal mokétp pfthies a

pol yam de. , The am no acj,ds, can oupl ed using any sujtabl.e chepjstry for
Phe T or nRlecHBFoRARE SRS e ek Seq in & TACHESEIY ISHGD BTECHS Dhicho. aci d
bui I di NQjeaPldIRK BerePatiiEiUG ﬁmnmﬁe{eﬁ&%ﬁg@g%@ oPfHofdbdiding B3RS | bl € wi th
enzymatic ligation of ol gonucleotides, r exanmple, at ‘heutral or
near - neupateritialileadihg to aagugoeffusctional rmoiety structures which correspond to a

particular oligonucleotide sequence. Such scavenging can be accomplished by reacting

any remaining initial functional moiety with a compound which reacts with the reactive

group of step (2). Preferably, the scavenger compound reacts rapidly with the reactive

group of step (2) and includes no additional reactive groups that can react with building

blocks added in later cycles. For example, in the synthesis of a compound where the

reactive group of step (2) is an amino group, a suitable scavenger compound is an N-

hydroxysuccinimide ester, such as acetic acid N-hydroxysuccinimide 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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one enbodi nent, the polyam de conpound is synthesized fromthe Ctermnal to
N- termnal direction. In this enbodinent, the first, or Ctermnal,

bui I ding block is coupled at its carboxyl group to an oligonucleotide via a
sui t abl eWAHRYE§4Yr oup. The first building block is r 4K EPR/MRhe second
bui | di ng bl ock, which preferably has an activated carboxyl group and a

pr ot ect t | L [ ichis
sui t abl e&‘lggr)?es% gflg{nggﬂocp aglggé;sn‘# e l?}ﬁ’g%ﬁ%ﬁé{"?‘g% t‘%%rﬁ& nﬁ&%‘gﬁ&%%n%exanpl e,
sui t abl eprafeied 2irbddieennaky bhgcnﬁneleaﬁde prebant i eacl imdleands prderief bhfficielat ent No.
5,360,928, incorporated herein by reference in its entirety), symetrical

anhydr i daformation ﬁ?@#@)@%h@@lm gles withig the mojgsuls apd, option éléﬁ]orﬂﬁfso be
activate S'fddﬁxtﬁahtdfﬂa@ﬁggﬁ?é;@ﬁe , b faug F&ba&hcﬂpwﬁ Bae?fhvand}é&nﬁoﬁu' table

activating conpoun Y coﬁpoun S I Nnc

di cycl oheotiyprizas b atbthodi ﬁ&yﬁtﬁéﬁimgdlﬂbﬁa}pbﬁpmhp@rrﬂa,dwhmndehé &difipounds
1- et hoxycar bonyl - 2- et hoxy- 1, 2- di hydr oqui nol i ne é 1-et hyl - 3-(3-
di met hy| GBS AdEYIHOnAl BBIELY FATARIISHERNIIT BT byl leséjockﬁ»tb@plane- phosphoni ¢

-20 WD 2 1 i S.:
(20,0 2O AA T SRR A AR5 s
br omo- t r inetepy r Tlod inehod phmprisssnhesrepsoeal ) pmwrﬂllﬂ’fmwlﬂml t(oBYrstﬁ@m
di phenylphosphoryl azide (DPPA), Castrq's reagent PyBop) ,

O benzot Witiaen cppipqurdswherqin mds pi infesey ofil OR esdmege hqsmator
di et h_yI P ay Lori}?ﬁ?gf gﬁlr&%ﬁ | Op%etﬁcélgphﬁﬁg 'ﬂﬂgxgdm blo ks, where n is an

2, 3-di hydr o- 3- oxo- ydr oxy-t oxl s reagent; HOTDO),
1,1" - cainkspeybf Hos @‘bﬁt&iwtﬂcl(@@b):r;an%ly linked to an initial ollgonucleotlde which

4- (4, 6- dj et t h hl orid
O o e BT B LR o
th add

Ll T P e

hydr oxy shaaitding Blocles, (Hdmly)prbddmtgxoﬁxgmbabmmﬁmmgmlmmmﬁsmtmg ofa
azabenzofri azol yl - tetranethyl urom um sal ts
2- hydr oxé’ﬂ(ﬁ*‘i’w Rwiety goaprisigg A+1 Building H@ﬁl‘%ol’%ﬂﬂeﬁé@iﬁ?d& ﬂ!s‘? lmtﬁﬂ ary requires

t he use .of a
struot ur HEopUReRiadthGeRling Wi oinet FaLGH BT sop (9 FRBHEof SRLIPE 00 % e
skill ed dlstuﬁdnmo@rrtmgali\goiﬁmbmmmnﬂh&oaﬁmonpsma\bte fac tnzpaidtionigatioradegy. The

N-term nal  protecting group can be a% protect.i ng grou which is
. conpat | the dnagiiing phgonusieaiids trite grtialpdisppusleatide, thereby REAdYFIORE T fragtienst | ng

g; g:‘J gfr e péh e%?lo&gmteg%ﬁlsftl% ﬁghﬁl Flgg?lgﬁ??%e&ﬁ@xycgrrﬁrogﬁpgjntglﬁrmc ) group.

Any pot eopdrativiely hxde:edtto e ercmgstbd oligdnugleotifswhizh ehbi@ies itloben-eldildingf t he
am noacy bUI| i ng bl ock may al sq need to, be suit y protected. Preferably
the si de 49 tth‘i"l@"e&h"&?ﬁ“@}Gﬂﬂ%‘ﬁ’@ﬁmStﬁb"&%@@@-"!"&l‘?ﬁ‘&&}“prot ecting

gr oup, tﬁ%tgﬂn?,f gltolaﬁcf‘e?f S508), et B4 SLlRod Sorh HIBPRANRHRE condl i ons

whi ch are ren or renova N-term nal
prot ect i cansipting pf a futictiodnd] enoistydemphising npr bbeitding blogksg wylkch isaipecheivelye

it | h h tect both side ch boxy!
o1 oups. aHRKE 3 EIoRERSA A BRGIROR HRA ORISR § &) BIUROGHG R ne
pr ot e?“ﬂ?(t)ﬂsg‘é&nbé&ﬁlﬁc%d%@%rﬂxo%‘@éﬁksﬁiﬁgl J1B€ 1 81, MeteRgi R1aRG rgé%a” be

nodi fi ed W ng I ncorporation into tiona nol ety, exanpl e,
by a sui o&bbegrestac t Inayclerse-d) wherg sas zi.nm&tgmufaﬂ-l or lesyp thersobrien@ompoising

m initiator compounds of step (1) is the solution of step (5) of cycle s. Likewise, the
initiator compounds of step (1) of cycle s+1 are the products of step (4) in cycle s.
Preferably the solution of step (2) is divided into r fractions in each cycle of the
library synthesis. In this embodiment, each fract is reated with a unique building block.
In the methods of the invention, the order of addition of the building block and
the incoming oligonucleotide is not critical, and steps (2) and (3) of the synthesis of a

molecule, and steps (3) and (4) in the library synthesis can be reversed, i.e., the
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of the building blocks. Building block nodification can take place foll ow ng
addition of the final building block or at any internediate point in the
synthesis of the functional noiety, for exanple, after any cycle of the
synt het | WO E8479 When a library of bifunctional nol SSI/ER0SH042%%¢
invention is synthesized, building block nodification can be carried out on

th tire Lib ) ] f the.ljbr t] i ing th
degr ee. ofteeBiRd Shaargeispiodibeyicateg o s sl SLUFIP AT SSabRhR Ty g |
react i ongyjldifg YRRk i2dddé@ %Q@ﬁﬁﬁ%ﬁ%%aﬁ%&%ﬁ%%@ﬁ&&% tolddA&R:t fIR@et i ons t hat

can be perfornmed under conditions conpatible wth the functional noiety and
t he encotWogieps sigwitandouslyi de. Exanpl es of such reactions include acylation

oroups.  oat el rtaif PROGHRHN e Heid Fl <sHBHEE frBie eI e AT Gt on
of carboxp o E@u@ﬁgin% aRPiireadttPmitd ﬁﬂ{c!ﬁemsmigzpd SehVRkingaagunfisteds are

known the art. Wen the functional noiety includes a building bl ock having
an al kynénival farctipnabimotetiniatd pantidulagreyols, preveats the indled] dnngpivnaloyeietyafdi t i on

reactioncan used t.0 derivati.ze the building bl ock. ;For exanple, a

bui | di ngf‘bﬁ“&&%eff%!"%?&hﬂ%_‘“’éﬁl? adpuiloine tick sided et TP SHRR E6OFE azi de. o

a  bui | dicp@dp2aak thegdnefhitiol of urRGb i ntticR it SAE bRSorhéle RMdAgIsRs, | N

ei ther case form ;g a triazole. Building block nodification reactions can
agta

t ake pl apetentialbyle arange of fimctionad moidiy istragtnrgs mhagdhkeosrespandda aj nt er medi at e
point in_the nt. het | rocess. and can be.used to a d.a variety of
Chem cal PereuRl fiegnefoPie Rl Shak ShuPaall o b arsPREEea Py dRiriPa oo,
netal bi agy RendiMnginhifal RRetichal Melety Rith hQomipdisEvhitt réfktd with thY resgdlvecul es  or
tissue types. In another enbodi nent, the functional noi et% conprises a

| i near s@&raupistep (Bhi Préfenehlnl the seavenger compourndreants wprdlewithdhetesttiveed usi ng
a- suitablere i r .F.or exanple: .if at. |lea two buil ding..bl ocks in
Che” 11 nodrouRy emita gt Qe APy fongh aplle srnlibuncfR st RS PRIBEC AR be.
oxi di zed plgeké eddedan tHteridytied e Fbi éManfidte, it HRs§Rthesiy 61 4 Ebriifodridevhdré pRar array.
For exanple, the functional noieties can be oligopeptides which include two

or nore [FeasHvegioupoéstep (Aid A Aminagroup,ioiwitalls sedvepgarsomppurd isBAdN-bui | di ng

bl ocks can al so include other .function oups capahl e of reacting

toget ner THGeRyERPR IS U of PR sOR R AT SRS BRRG SuPoupe and ami no or
hydr oxyl groups oné &mBodiiRh€ itiecshi RMpAIbBRsed RBe Bbrar§yrithtsisdird sel&dtarks in
the linear array cor_rgrl ses an al kyne group and another building block in

t he | i nedionng pehypf candidate building blegksily epaluabing thrabalityd thaeandiddiene 'gr oups can
be i nduced.,t.0 act . via cycl oaddi tion resul ti LN the formati.on of a
mmor ocycrp B ik e ¥ B Somptefittaty Bfictichal doyn? Wi bl "
funct i onabndiBom Wed FordsyRMle¥ip 8Pihe Iidr 9 MR 18inB Bict kD Whikdy A% kRdwieto bui | di ng.
block at its Cterm nus and an azi doacetyl group at its N-term nus. Reaction

of the &hitabhereaptive wrslensuchieogditions candben besclentgdefor negporation integh¢ ts in

formation.,of aLgvelic canmpound, which i.ncl.ydes a.trj |l e,struct.ure within
the mmor LY e THY Frocfgrs SREBNAR cyol i bplighailh B8 b, ORBRE e e R Merber of
the |ibraitdmeciné bHas, i2!, e eycid pHortd! tHE finsl UYERI thefdprbdidtélaieg bl ocks and can
be cyclized in this way. In a second enbodi nent, all nenbers of the library

conpr i sedntamiggdiates andcban e paribioh paemionyitistion of the npxteykls, Ibike cyelkys the?
final cycle, the products of the cycle are the final products, and can be purified prior to
any use of the compounds. This purification step can, for example, remove unreacted or
excess reactants and the enzyme employed for oligonucleotide ligation. Any methods
which are suitable for separating the products from other species present in solution can
be used, including liquid chromatography, such as high performance liquid
chromatography (HPLC) and precipitation with a suitable co-solvent, such as ethanol.
Suitable methods for purification will depend upon the nature of the products and the

solvent system used for synthesis.
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WO 2005/ 058479 PCT/ US2004/ 042964 a portion of the library is cyclized. In a
third enbodi ment, only certain functional noieties include al kyne- and
azi de-contai ni ng building blocks, and only these nolecules are czclized. In

t he for gHhO¥EBdd and third enbodi ments, the |ibrary, PeHISM/MH3Hhe
cycl oaddition reaction, will include both cyclic and |inear functional

noi eties. Th LIS [ i i mﬁ?ﬁpgl?' C rgg; kRS In one
enbodi nment , e?%ellelgm t gfgktﬁp%g%l*dgg%a?ga@gg%ﬁve y (%hnakse togezln initial
ol i gonucigmetistelutidni but dan atso befcohdurtédnig ntivephquegusdbrganicanatialcdnsistesit Ng bl ock

to the injtial i.l.ding bl ock, a secon ol i gonucl eqQti de sequence whi ch
i denti f i ‘éf&fl fthgiéBWd’f&ﬁ%ﬁ Hghebuiiding ‘go?lisgﬁgé’é@?%“ﬁ %e?,ﬁb? i al

and o el RAhriRior; LAEhE BERRSHAI AUy 2, (ORIUNRRLEE 20 ana 2.

I n Fi gurkgationt he initial oligonucleotide is double-stranded, and one strand
i ncl udes an overhang sequence which i.s conplenentary to one end of the

second ol i gontidy dte wdersinedihat thetheprstical agmaer of soguryrdsRreivrediiyi cont act
with the ol Lial Qb I hg. VIS cENalol qguence of
the ini t%‘XP“%’(“?‘%‘éﬁhE eot | dd‘;eggﬂ% ﬁ?ﬁ?f‘%%@%ﬁ@??&equenggagff‘eret%ﬁe second
ol i gonucingtiterd@mpoands) i) ua¢d inahs tycddamd thd nimabersof dixtinet buikfieg blotks bot h
sequences, are ho the_sane length:. The initial oligonucleotide and the

second otddgai eté&ﬁkq@ Ehrastial prighera GRMALOMRANILBIOBUGHIAD R OXCfe the
initial gi&g%%%@%;g%g@&d@c&mkaﬁﬂrﬁ r#dnﬂ;?’bfu% beilid bYW B9ePlitferenths iyhe S end

of one o e st top str en the stt ichis
conpl emereactivitytaf cehaintbofidigrodeuits (ithecettbintdtioonbsaildmgdlgckei Fbr ¢xaniple¢het he

over hang sequence . at its 5  end, anpd e second ol i gonucleotide will include
a conpl @ﬁﬁ?&w?ﬁé@aa@ﬁe@aatcuﬁf EH@}%&E‘?’C‘F& # BHPRYAT APHIMAouRf B2 econd
cequence or g ondue b SraiE B me Ry oy, Ble @ nGRTBL AR of it "

conpl enereaction meybeprducaind whi ch i ncl udes additional overhang sequence. In
one enbodi nenf, the oljggnucl eotide is e].ongated as set. forth in Figure 2.
The ol i gonupi‘bﬁ?ﬂb"%‘?ﬁmﬁﬂt& W@lra%ﬁw%ﬂs g]ﬁﬁlf FscﬂﬁiéPSHBP‘étP)Fyﬁlﬁ&’p he i nconi ng
ol | 9onuCkaRbifiemlif PATE bf ARtdank I8 LYABs BorldEmpRewREn e HRUORA’.

sequence, Whi inc es a reglon ich”is conplenentary to't
t he i ni t maletplsiaguriyarhidefd ctenaon N-@rmingl cappinigibublding bdarkplaabentided/afteo t he 5°

end of the jncom ng oligonycleotide. The pl.int bripgs the 5 end of the
ol i gonuca@éjﬂaﬁ‘éyr&ent%CBW%WVIWESWH% a@oi@ﬁaﬂeﬁw%ggtweﬁ%aw NP ol i go and
| i gati on.} Jacd i [ ' ' Weal eﬁgjmaj

illustr a%cgesi E&E?gh?%p% : d!td %eﬂ?ﬁﬁ?’%g@%‘?’%%ﬁn%e%ﬁnfe&c%{r@iggt ’ofh %{16

nucl eobasasbeartilized o medify tie fusctivmaipmertiad, fonexampldisy Gychiastom, fdllowieg 3' end.

The incop ng ol igonucl eotide -23 WD 20051058479 PCTI US2004/ 042964 consi sts
of 12 nubP@BLREEEsISand the splint is conplenentary to the 6 bases at the 5

termnus. TherheR@hoBbratiely HRkid aia hBRid, AMhOhaPiwd OftnfighIP! eTeEnt ary

regions are not <critfca weveft e compl'enentary regions should be
suf fi ci esthicqureoarg linkedtogpiher insuelbh evagtiaser rehaintihkedrthrough the veeiogondi t i ons of
the ligation, hut not so long,as to yi

d, ively,| di
nucl eot i B@RIPHIAfIARS Ty 4re crpPRELfandergo. {Typiselly dhe Gaciontl mOiRy LBl crront ar y
regi ons B dfrgYRgBhfilotte AAS RidkeliQoPhOAtly vi4 2R A5 fiBprifte ke Fr G2 PTe 1 OM

linking group is a bivalent moiety with a site of attachment for the oligonucleotide and a

site of attachment for the functional moiety. For example, when the functional moiety is
a polyamide compound, the polyamide compound can be attached to the linking group at
its N-terminus, its C-terminus or via a functional group on one of the side chains. The
linking group is sufficient to separate the polyamide compound and the oligonucleotide
by at least one atom, and preferably, by more than one atom, such as at least two, at least

three, at least four, at least five or at least six atoms. Preferably, the linking group is
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about 5 bases to about 10 bases, and nost preferably from about 5 bases to
about 8 bases in length. In one enbodinent, the initial oligonucleotide is

doubl e-stranded and the two strands are coval ently joined. One neans of
coval ent KO 2R t he two strands is shown in Figure BCT/UR20QHPRA64S | i nki ng
noiety is used to link the two strands and the functional noiety. The

| i nki ng 1€ite){tl§;ﬁ BFe B30 gﬁgp&ga% (dfrplifiy MIﬁ@Ba‘fﬁTglﬁdlég{zﬁsqnfl st

functi ona group s a t with ng ock, a second
funct|onaimngnﬂughwhnahdpenderﬁdﬁﬂb&ﬁgbmd@ﬂb with the 3'-end of an

ol i gonucl eot i de, thir functional dapted to react
with the 5' - eﬂﬂ‘)‘@feré?i’%ﬁ?’?’btoﬂ\?(ﬂ’\g&% greup '%?’@&@Bé%cﬁttﬂ@‘ ‘gftr’r' €and third
function t | eoti de
St rands TR g e PR PRt bt BfledrieIe EO RIS oo

st r ands. tHedmkegogrpliecan beeddrivel ifrogn ainking gooaip mwmou'hemgasnagah asti vateeit ur e (1):
cCDI-, ere A is.a f rou at .can.form a

coval ent c@Bﬂ’fﬁﬁ‘iW (g?qﬂﬁqngla%ama%y@tecﬁespeg OHEﬁT‘EfﬂE"[? nﬁeaﬁ?%ﬁf%ﬁat can form
a bond w ﬂaﬂn%] u? gr@d?ﬁso?fmﬁﬂhgll\j &?xﬂgﬁl ggf"atoﬁ‘lr\gll ohﬁaﬁarﬁﬂ@%ﬂdonal group
that can for d wmth the 3'-en an0|gonu eotid D, Fand E are
cheni cal commecisg thh dinkingrgrodproche pmlamgie@omomdﬁﬁnmﬁnahﬁlldmg Wbck,s a core

at om or af fol.d. Preferabl D, E and E i ndepe ntly a chain of
at ons, sﬂ’i’ eé%acﬂ?l‘wg W&H@%MW@&?IS%WIH}%?( gﬁ’ﬁﬂﬂ"@r%o &gg‘l’) chain, and D,
E and F gagohielebhie SAMRsM in Q{Jcﬁﬁéﬁmf’th@&?goﬂﬁ&e&i&ft%rtﬁé’hﬁﬂ(lﬁékﬁﬁb'v‘i’ae to allow

hybridi zatTon of the two oligonucleotides -24 WO 2005105847
PCT/ US2004 egeardbrgage. afiok Byiting gmiup cah comprise, furiekample, apoymethyleneahain,

mbodi t | t | t O @) PO O
CBr e T Rchsie 4EHa ot or 2 PG leghiErc oLl Sratss i A C R cfing
bui | ci NG ea bol¥ase f A Rbm RO TBURLD. FFEHABIyARTs MR BhbBuf o

attachnment to an ol igonucl eotrd I n enbodiments in which the initial
ol i gonucIlé,onomt@refgrabbufnd)mwnu@hubeaiboutma Inione embadinuint,ghe lickiepgiaips are al so

doubl e- st randed. ,As sh I n ure 3, the initial '61ligonucl eotid6
can' have® %@?ﬁ?&?ﬁmﬂﬁﬁmﬁnﬁe g‘(éﬁg’ér) &MBn the ot her, providing an
over hang' sequeyi: thé Buﬂcﬁhéb%@?@ﬂb@ﬁﬁﬁo a&&'?esidﬁ@&%é‘&sﬁhh@%é%ﬁﬁt i de includes

an overhang sequence whiCh is conplementary to the ovefhang sequence of the
initial molistycrapdlpanidde Thbiyabnmcdaczéacamrbc@buplhéusmg anpmptablﬁememlgtrydwer hang

N A TR R AT R R P SR

using a bekeTs BhMudD@RRr cdf¥tions which are compatible w1th enzymatic ligation of .
oligonucleotides, for example, at neutral or near-neutral pH and in aqueous solution. In
one embodiment, the polyamide compound is synthesized from the C-terminal to N-
terminal direction. In this embodiment, the first, or C-terminal, building block is
coupled at its carboxyl group to an oligonucleotide via a suitable linking group. The
first building block is reacted with the second building block, which preferably has an
activated carboxyl group and a protected amino group. Any activating/protecting group
strategy which is suitable for solution phase amide bond formation can be used. For
example, suitable activated carboxyl species include acyl fluorides (U.S. Patent No.
5,360,928, incorporated herein by reference in its entirety), symmetrical anhydrides and
N-hydroxysuccinimide esters. The acyl groups can also be activated in situ, as is known
in the art, by reaction with a suitable activating compound. Suitable activating
compounds include dicyclohexylcarbodiimide (DCC), diisopropylcarbodiimide (DIC),
1-ethoxycarbonyl-2-ethoxy-1,2-dihydroquinoline (EEDQ), 1-ethyl-3-(3-
dimethylaminopropyl)carbodiimide hydrochloride (EDC}, n-propane-phosphonic
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over hang sequences of the incom ng oligonucleotide and the initial

ol i gonucl eotide are preferably the sane |ength and consist of two or nore
nucl eoti des, preferably from2 to about 10 nucleotides, nore preferably
from 2 tWORIBMSBE %nucl eoti des. In one preferred errbodiws,m@‘ﬁﬂézﬂﬁﬁcom ng
ol i gonucl eotide is a doubl e-stranded ol i gonucl eoti de having an overhang

sequenc i ver ha t 1S gagntary to
P e e S e T L AL A
of the hmuoorrisgyoblidinoptsisphenioia herafludmephiosphata(PyBrogjodipbemdphaiphoryhe

over hang_s C t the oth econes the over . uence of initial
ol i gonug%%t%g@@f e?ﬂ@ Sn’&?&“&?‘%@E’@Xﬁfﬁnﬁ%eﬁ%@ﬁoﬁfﬁ’mh "?hr ee over hang
sequencegiramthdlurorduhQalls &EET@Qtdiégﬁ%ﬁPléﬁpgﬁ?géﬁnidw@)Eﬁdm, encaghdigl-sequence

of the incom ng oligonucleotide I 0 10 nucleotides in Tength,
pr ef er ab?,§-déhytdeo-8-axeed-bydroxie-thiophene dipixinde (Steghichiaraagent) HOTEHMDpdilvent , t he

h -.25 .2005105 PCT/ 04/,042964 I 2
ek R L o g e o RN L M A S
In the e:gmg%olygﬁﬂd%hmﬁ%@mﬂﬂw ?héco#tphgg riBeAts i B¢ éﬁﬂgtyaﬁs a region

at its I's conplenentary to the d of the initial
ol i gonucdlemt drda combinating withweeditives suchtas i N-8imethylt-ahirepyhdise r ands. The 5'

ooty o ATMMAPL NS tiosvbendtiainls TORIEN ToarSubab e GBI Ne ot f de. * The
bot t om styRMEysécikiftide g&og%ng %g%b&%trbﬁofequﬁ% azabshzo@fdblyi-onal

sequence ‘added to the top strand using the sane nethod. The
encodi ngtetbhmgihplncoraamisdkts FyyTUs Hiddykb or ahydtoxyppadihe. bfcerfam successi ve

addition_of oligonuc|.eatides.that identify each successj.ve. buil di ng bl ock.

" one. ERRRARERCIBIEs of RGBT e obe FENY BIRo et iieBdeiees

ol i gonucloe@hbld ehd @SS f ARMuBErallyANr&sePYf RIKYIERS1bEKs! FOPddcR Bufl@inpbREKCE an
encodi ng ol i gonucl eotide. Enzyne-catal yzed ligation of oligonucleotides can

be per f ooneskiliediin ¢hesart/canatetgrmine tha mpprapriath ectmstibn sirategy.| i gat e nucl ei ¢ aci d

fragnents. ry .e s..1 ncl ude ases ol yner ases, . and

topgi sorrerasE:(a}glf', ﬁﬁ@ﬂ&i&f%ﬁt“@ﬁf}ﬁ?ﬁ@h e'sgmprf)ﬁgg?g]érgﬁpiwiw,ﬁi DNA |igase (EC
6. 5. 1. 1)eonMibROK NN BIcAD8ditiBhs 8f thé prockds, forRRMMPR! M¥RIcARE efdups whichfar) Of

t opoi sonerase (EC 5.99.1.2) are used to ligate the pligonucl eotides. Enzynes

cont ai neshitabledarsolEOnahasssynthesiseonditions. A preferxedhpriotecting grdwpds theed i n

Bai roch (2000 ucl ei £ Aci, Resear ch ,28: 304-. In a eferred enbodi ment,
the. of | gBRIErUBERREX o (i iudte) RbRoASY appal e By B igpEbrotie ¢! ™

ol i QOdeoéfx)’fh'é%id‘e%hﬁ%?tﬁé‘ﬁnﬁlBﬁcgﬁ BaMARg BRRE nidy 418 Rled 46 bs BGtabh) proReka! eoti de

ligation is DNA ligase. In order for ligation to occur in the presence of
t he | i gaBreferably the side chairpprotastiog geeaipés omlmngdnaldo ithe NWaemsidalproteeteng t wo

| | eot i | . | eotide . t h f . 5" ph hat
ot he. BORGrg g His Shain BEISCHRS €t 8 ta oA dopiifioRs MRFARR Exanml ary
DNA | i gagigsrdnb fifan MRose R&yuire8 Jor remlobS of TR ngﬁniiﬁil ﬂrbl@cﬂlizﬁglﬁﬂhb.osmitdb% ude T4 DNA

| igase, Taq DNA ligase, T4 RNA |igase, DNA ligase (E.Coli) (all available
from f osideshanpprotechiog/gings svdudsitbe nivwyvernunyl grong vdiick kan be wsedthe art wil |

o o A S SRR Gl RS e, Thbae il o
side chain amine protecting group is the N-pent-4-enoyl group.
The building blocks can be modified following incorporation into the functional
moiety, for example, by a suitable reaction involving a functional group on one or more
of the building blocks. Building block modification can take place following addition of
the final building block or at any intermediate point in the synthesis of the functional
moiety, for example, after any cycle of the synthetic process. When a library of
bifunctional molecules of the invention is synthesized, building block modification can
be carried out on the entire library or on a portion of the library, thereby increasing the

degree of complexity of the library. Suitable building block medifying reactions include
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and tinme. Each of these conditions can be adjusted, for exanple, according
to the manufacturer's instructions, to obtain optimal ligation of the
ol i gonucl eoti de tags. The incom ng ol igonucl eotide can be of any desirable
| engt h, WOt20054058478f er ably at | east three nucl eobases iPﬂW'é?r?@‘WP?‘/u%re
preferably, the incom ng oligonucleotide is 4 or -26 W) 2005/058479
PCTI US2 ' ; SVRRKNR t he
i ncom n&gé“![eiqg%%ﬁﬁi te%t??@e I's r%%&gﬁd%rgogﬁggé&fgﬁ Iir%'lt}glntg\’(gbases I nﬂ)}hglngt h. It is
pr ef er r edotehyadndtthe emdodiypruligoradlestnle. Examples vbbwhukadionsinchelelacilateon es of t he
i nvention haﬁe a, corpmr_l term nal sequence V\/na@%:yﬁ? can . serve as a prinmer for

t

PCR, as 4¢ suiugtion oT apno,groupssorydzoxyd RIRYRSt 100 of ATHR EWPS.can be

i ncor por i : h PO Jal i j added in
| poor porafetcaton Al RSN BLicHOA SholNorb BRI bAGRGR i adled
:j! br Ftr y egwpﬁtdlaa_en of ?Al\kerres, zendalﬁgérez%ctigpm af[rh kxflcarnﬁ theeart. ﬁwge:gﬂtc![ ﬁ;mt'gmhlh osl_s _

i scl osed herein. referre odi ment o e, od o e {nvention is
set for tIOEN ipFlydesa E‘!‘ﬁ{‘%@"ﬁk g%‘@%% a‘b%‘SVWSOW"t W‘C[@}E}?WH%&@BH’ t sequence
whi ch i ﬁf}hfe B ' i K& vAk) i i, an an no
gr oup. Isar%%se{/ ep l?y?%flgﬁlgitongﬁai@ﬁgn EDﬁA@esues(l;:]étljence ﬁﬁ@k&*ﬂf%ﬁ{lgﬁgﬁy té)&:'g(n ljiaﬂcom' ng DNA
sequenc ecxiampldy @ bpilding bieekaficladiap lan atkybbéarsbe macted BiNA anldrgaseazde] or a

dithiothrejtol in Trjs, buffer, This yields at ed, DNA sequence whi ch can
then be HKPERIPdipFlding s gidseen be riagteg Vil AR iF e SAAIPEIINGS| ng HPLC
or et hanghyoler Bﬁilﬁhggidcﬁﬂn%d?ﬁéﬂoﬁ RAARAE dh @it ?mwsﬂ&%tﬁtﬁh the fingit €P 2 the
tagged DNA Is react wWth a protected activated amno acid, In this

exanpl e, bwldighdceckport ao irgdrnzediate paint th thé bynhdtideprogeass;ladd wgn be psedttect ed ami no
aci d-DNA, conjugate. .. In step 3, the protected am no .aci d-DNA conjugate is
Gepr ot eciPEN 1 SRieiah g i uras do U RS BraGPRER, AIHEnand t he T eul &1 ng
depr ot eCLPEhIGAMkAORERI bihdirRRhbRAR dnf stlitfuldiGikardcfihg XRITR bomdiiculdBL C of

et hanol preCipitation. Th eprotected conjugate 1S the product of the
first syortisewdtypesycl e, and becones the starting material for the second

cycle, which adds_ a second am.no.acid ,residue to the free.amno group of
t he depr ot ectlg‘cfnegﬁ}' EFBQ?@V‘WE“&@B@?%WQ@%CWWSP CUSERE Ye used to

anpl i fy;_l%lﬁﬁlirfgﬂﬂ aisragg ik inaemeﬁgq& kya.&e@hsiﬁgh@smﬂemab@&y!-.Ieo%,ex @e,e:ncodi ng
ol i gonucl eotides preterably include” PCR primer sequences. For ekxanple, a
PCR pri nifat.lsesi e brildiag bleeks inctha diacarianray irecludersutthpdrybfiogps) tied eot i de prior to

ol | gonuciBbl evvmetarhecaniaizetla bm dchelidciitoh hrhy PIRETS Capping

PCR pri abiel @e! i i iR N
sequencgﬁf:eaaﬁ Eérﬁ:‘?é"gte leigilet e ‘é’h?ﬁﬁ?ﬁg&ﬁaﬁg’gﬁ’ﬁﬂ iegt\laéewiuo}ﬁllovw ng the final
cycl e of twa drmaerg LsoniD{ogsteine and/or L or Erhdrmodysteinedndicties. t Free buiklmy bigcks

ol i gonucl eoti de of the {inal cle. In cases i,n which the PCR priner
sequence@nA0 INFufe ober fooagnef K epableiod Eragting tagether ta sliee tiellBsth ng

ol i gonuc 5 6S:s Wy r L b _longer than the incom ng
ol i gonucl eof i des S\ggggﬁﬂééﬁiﬁo%ﬁgﬁog?%é,ﬁ% use they will include both
an encodi ng ecprefecred amdbodinROR queiofithe taxildingrtdecks-ik thelnea0HTdy058479

PO US2004 4296 e S35 %nd IndL LA SRR L RRQUENSF.J 5,005 after che

azide group. The azide and alkyne groups can be induced to react via cycloaddition,

resulting in the formation of a macrocyclic structure. In the example illustrated in
Figure 9, the functional moiety is a polypeptide comprising a propargylglycine building
block at its C-terminus and an azidoacetyl group at its N-terminus. Reaction of the
alkyne and the azide group under suitable conditions results in formation of a cyclic
compound, which includes a triazole structure within the macrocycle. In the case of a
library, in one embodiment, each member of the library comprises alkyne- and azide-
containing building blocks and can be cyclized in this way. In a second embodiment, all

members of the library comprises alkyne- and azide-containing building blocks, but only
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bui | di ng bl ock and final incom ng oligonucleotide, the synthesis of a
library as set forth herein wll include the step of ligating the capping
sequence to the encoding oligonucleotide, such that the oligonucleotide
portion WO2WbessM ially all of the library nmenbers teP@T/M&2084042064a
sequence that includes a PCR priner sequence. PCR prinmer sequences suitable
for use.i i, Dyar i -fhe i nyent | Kk ' ; suitable

or mor & *SARARAACHEIENTS cBbtided” ) MG o B ReldIn il °Cc ™" B
Pr ot ocolnsietids islndbealkymeMahidaxide-asiflaifig|buildinig bikscks,Smid doil ethese MoRdgIBE C Press
(1990), the content ?f whi ch are incorporated gﬁrein by reference in their
ent i r et gre oyehsedy ol tﬁ? Qrgeing spemdgnd g epbedimentsthe dibrpyy. follewingihg o t he

pool ed ' ' 1 - . g . ¢ cycle. The

Cappi ng CASH e 4R, ARERARRNSEcsRlic MPbcb BlocilaaBEAG, D71 B, [T
construct i onTaé olipenucidotideyare Agated dsiag endmadteveethéde Invat embobditeagquence of

t he oliﬁggupjeotide tag as part of  the nethods_of this invention, nay be
det er mi Higdnisipl bwilding blogk is operasivelyitinksd to amizitial ofigopuciestide.pRRyr topre

ol i gonu . Li 1 - ofnal : e’ i 1fy the

bui [ di n§$‘ﬁ§f‘*agﬁ%dpﬁﬁ olaspd i ?ﬁ‘é’%fb&‘gn)‘%tt?g}%&;‘k‘ﬁ%?@?@“ggﬁ’ﬁg’s’gﬁ %‘% herein: The
nucl ei c oligbrthclentidel ssamenaf whibk identi jesttie seohd deildiag bl kdetigated ate by
subjecting the oligonucleotide tag .to a PCR reaction as follows. The

appr opr ihd digapycleqide Mathedsdar higating shepapial pligenuclegtide sequangs apdtfer of the
pair a‘I’ﬁcFSﬁmIn?ﬁ @?@?ﬁkl‘%&@@s@ﬂ&k@%é &?fo?ﬁﬁﬂ%@?es irgﬁci/ 5}?&?{%@’ thdl I 1S

capabl e o I'ng primer extension reactions I’'ng to a PCR
primer ifitisidiliggnsdléceidens ddubleagadied,gindlong etnardd iactudekcart dgrhahsedifehcepr i mer
bi nding si.te is referably designed into the encodi ng o]igonucleotide tag.
For exaffﬁv@, lsaomeﬁwr%w ong 57 ghesﬁes@wggosaclmffﬁ reaingg therseepndne i niti al

ol i gonugy|: ' . . A ' bppeq%fa | DRy in the
final oﬁ?lg%dggﬁggi@?lég%%a%ﬂﬁf@rg%Plﬁ\?eﬂlgg@s({lﬁ{dgécon g@é [8)¥| me ndi ng

si tfe nayeq)m%e%fqh@hitit@m@:ﬁrg]bm%hdﬂde_andmmil;:pgldpr 1 tee@&ndfsx;:nhé bfmn% he{ eisn. 7| n
preferred e iments, e primer binding_ site is at |east abou , 7,
10, 13,0ﬂ5@3u0%¢,t13§er,eb2§}atdﬁwésbmﬁ&bé@ﬁﬁ mete praferably bath seavenpesare Batht j on i s
perfor mggd, YL X0 : oldl nal r riakd £er.nm ned anount
her cof ety ROy B BB g HSEL AR M abnfle IBTEREE™ 120

.. pr ef er altigyted uping datitable aedmesrdf te ihitial slifonuclaotideRERnketf foghe fisstf or m a PCR
reaction _adm xture. T mxture is thernpcycl ed _for a nunber of cycles,

h d
which i uilgisgblack.at the3 eed of arceithe stands b oprband Dethep HeiMah of a PCR
ti L.Ci - a1/ 042964 t
020t oo MRS Wahpleetirl i tn Rb seiha (e 2RO St Wil pmcidstif 012904 amour
DNA  sequerhasg stquenceian its 5bend, BaRthiesedondiatigbinyclemideiveitl ineladdy t her mocycl i ng

i.e., repeatedl éniéncreasi ng and = decreasing the tenperature of a PCR
r eact i ofoERlFmentary seguensettsSeside dotlowing igagen ofithssecqng igopygleatides apout 30

Cto ab P ,@‘eﬁi 0 f ghgut 100 C. The
I ncreas %n%agn%& ecr ggﬁgﬁx‘ghﬁgﬁ%@ieﬁﬁﬁéfz}gg@ﬁﬁ% (g%gtsa?ce{r?gbl y phasic wth
time pemnligomctdotidevhaidhvie 3t enthe batrhaeg singllemedtyryaieqeach, ad widaper at ur es
favoring _pol ynclillc_l eqQtide synthesis, denaturation and hybridi zati on.

includes additional overhang sequence.

In one embodiment, the oligonucleotide is clongated as set forth in Figure 2. The

oligonucleotide bound to the growing functional moiety and the incoming

oligonucleotide are positioned for ligation by the use of a “splint” sequence, which

includes a region which is complementary to the 3’ end of the initial oligonucleotide and

a region which is complementary to the 5’ end of the incoming oligonucleotide. The

splint brings the 5’ end of the oligonucleotide into proximity with the 3’ end of the

incoming oligo and ligation is accomplished using enzymatic ligation. In the example

illustrated in Figure 2, the initial oligonucleotide consists of 16 nucleobases and the

splint is complementary to the 6 bases at the 3’ end. The incoming oligonucleotide
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The PCR reaction is perfornmed using any suitable nmethod. Cenerally it occurs
in a buffered aqueous solution, i.e., a PCR buffer, preferably at a pH of
7-9. Preferably, a nolar excess of the primer is present. A large nolar
excess iWOBPYIUS3478d to inprove the efficiency of the FBCIAE344/03H64 PCR
buffer also contains the deoxyribonucleotide triphosphates (pol ynucl eot i de

synthesis_su dGIP, a P._and I rase,

typi cal ﬁpﬂflﬁ%rrﬁ%ﬂpg%%%basgq I"m&ﬁ;g Eﬂﬂéfgmgﬂgﬁn a;S[y oatﬂ 8 g%tsgnm on

(pol ynuctegpinusl eI‘héhéﬂ%th%ii"tl&') smlaa&{d 88 lenkits df&&iﬂo&ﬂp]&nérﬁhiyfxngbﬁ’s ReiRopdm xt ure)
is heated to about : C for about 1 tg 10 mnutes, preferably

from 1 teitigakibewesr, the f:@mplemestame@gmg shcpéql be suffigienty lang tgﬁnalge al | owed to

cool to C bl e.for nt hesi s
Concti orsbiSuintdl iihbnRnBeh? fork s R e Bariol ARl &5ohg s 1oVl PO ! S
t enper atwcessabwmmn@@dlhgﬁua%mﬁmﬂal mml@duteg agieproferdéd Ihan@er functions
efficiently. Thus, for exanple, if nmerase is used, the tenperature

i's geneqoamlc;mmsa@rreﬁp@s arc eom albit o hasr-'sco a 12 foesavorpEs praferably ﬁ@p’eat ed

out fer it T B 10 RETD bifeng it RielbikFabi3 FURANER S vash FORR St o o

8.3; 1. 5nmdgd . sub.2 ; 0.001% (wt/vol) gelatin, 200 M dATP; 200 pM dTTP;
200 M dCTP; 200 sMdGIP; and 2.5 wunits Thermus aquaticus (Tagq) DNA
pol ynerase | Ipemne eoodinens, the initial ofigpuiclentide Slﬁctubbfl %f@dﬂﬁymmﬁéwﬂ el ongat| ng

H\\Ii B(r): %éeﬂ%%” zﬁ%g \ﬁ%in"ég né)r{e%?anﬁgpgoéﬁ%%enmlﬁ t})}%a n?g &rlsig , Taq

pol ymer aaigitt Bein valvieh b diakigViedk yssdrta $iek the tamestﬁﬁds iridohs Girdcpibasie, and
ot her enzynes, i ncl udi ng, heat-stabl e enz which will facilitate

conbi nat meistef Thedikingmeisty erisbg anyrchem gﬁt@whﬁﬁmh&h camprsesR 68 pri ner

extensio C; t strand.
Gener al I@nﬂ?{{@pg@lﬁ P{&éﬂsﬁ%hslg aﬁg“ﬁf&%e% %ﬁ%ﬁa‘}aﬂe%ldg@g @ﬁglp’f'%e nlgi %P gtgde{lgh prinmer and
proceed group Mhidh is dddpest foaBact mdthGhé BBendSY M0Q1igBhadIesifie/ thd ¥ ThirdS20041042964
tenplate strand, until synthesis term nates, produci ng nol ecul es of

di f f er enfunctiongl group pruchis\adgpted o 1sadtiwiththpRixerd pEamoligaausieatidsorml ement ar y

strand f ucceedlng
St eps of PPRALEANO ifond kAR TR RRL L E-E iR et ReslBy i PO C |
det ai | i¢ligdniclediadestiiandivis. a réla6i8e ofiBratich B8reRbiRs hybrififatibadf thovod, 965, 188,
and at least in PCR Technol ogy: Principles and plications for DNA

Anpl i fi c8¥angs Foq exampleg the liding meisticanhape disgenpgalstmstyre (H089) ;.  and PCR
Protocol s: A GUlde to Methods and Applications, Innis et al., eds., Acadenc
Press, San Diego, Calif. (1990). The contents of all the foregoing docunents
are incgrporated herein byAreference. The term "pol ynucl eoti de" as used
herein in erence to prinmers, probes and nucleic acid fragnents or
segnents to b nt hesi zed by prinmer extension is defined as a nolecule
conprised of two @  nore deoxyribonucl eotides, preferably nore than three.
The term"prinmer"” Jas used herein refers to a pol ynucl eoti de whether purified
froma nucleic acjd restriction digest or produced synthetically, which is
capable of acting as a point of initiation of nucleic acid synthesis when
pl aced under condiBions in

B M

where A, is a functional group that can form a covalent bond with a building block, B is
a functional group that can form a bond with the 5’-end of an oligonucleotide, and Cis a
functional group that can form a bond with the 3’-end of an oligonucleotide. D, F and E
are chemical groups that link functional groups A, C and B toS, which is a core atom or
scaffold. Preferably, D, E and F are each independently a chain of atoms, such as an
alkylene chain or an oligo(ethylene glycol) chain, and D, E and F can be the same or

different, and are preferably effective to allow hybridization of the two oligonucleotides
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whi ch synt hesi s of apri ner. ext ensi on: product whi ch. i sconpl enentary to a

nucleic acid strand is induced, i.e., in the presence of nucleotides and an
agent f i,zation such as DNA pol ynerase, rever j ptase and
t he |ikg‘?"0§§}§/‘{a§?ﬁ§ suitable tenperature and pH The prpi%ﬁ'élﬁgz?@ﬁ%#dé erably

single stranded for maxi numefficiency, but may alternatively be in double
st r andedarideynthedié ofitha flrectiohalancier). Insnemmbodimens, the tritalertt liakérdds the separ at e
it fromits conplenentary strand before being used to prepare extension
product SSTYBHEE er abl y, the primer is a pol ydeoxyri bonucl eotide. The pri mer
must be sufficiently long to prinme the synthesis of extension products in
the presence of the agents for polynerization. The exact |engths of the
primers will depend on méhy factaqrs, including.ten@erature and the source
of primer. The primersqigedahereitare sgré ’be "substantially"
conplenentary to the I fferent strands of each s éﬁtﬁLC sequence to be
anplified. This neans t the prinmer nust be sgfficCiently conplenmentary so
as to non-randomy hybrjdize with its respective tenplate strand.

Therefore, th r LaRr uence may or may not reflect the exact sequence of
t he tenprﬁﬂﬂ“ The polynuc]eotide priners can be prepared using any suitable
nmet hod, such as, for exadple, the phosphotriester @r phosphodi ester nethods

descri bed in Narang et al_‘ /(4\9}9:)%91\}3 ARzyMl, # 68:90; U.S. Pat. No.
Ny .s.07-30" wo

4,356,270, U.S. Pat. No© g %58, 066, 058479
PCT/ US2004/ 042964 Pat. NO- 4,416,988, U.S. Pat . . 4,293,652; and Brown et
at, (1979) Meth. Enzynol., 68:109. The contents of all the foregoing

docunents are incorporated herein by reference. Once the encoding
oligonucleolid% tag has been anmplified, the sequence of .th tag, . and

ul ti mat elnyhisgmoedisadithe S group Pfeavgléﬂléefwtﬁ%h@famt%?beawnsglq%wb% ned using
nucl ei c I i : I . ermning the
sequencetﬂg;l nucPg%fpﬁétg%‘éﬁgﬁ%%@mﬁhg?@@%%qég‘ggg %I{euggaﬁgﬁéisi S is
approached bymhenthedimesds irowhichthe(iajtiapblsimekeotideildotblesmandedsthebased on t he

hybri di zati on or, denaturation_of a probe strand plus_its_conplenentary
target, BHMNgligapusieqtides ?@é&oi%qéﬁvﬁ“ﬁﬁd%lwwé&ﬁ%é 3 %@@ﬁtlalon furt her

rel at es +tj &g{gg ] W G630 86 s RERAHESH qUSiig bRSiRgLhods of the
inventi oﬂ%ogﬁﬁcco I %ﬁenwoﬁg%%gﬁ%ﬁggﬁéﬁﬁg% E%%ms}fg’%‘?ed species or
pool ed tevetlmngisaquente. ainythizfentiodithéern) ths tricoating elsgonGolepidenidsludés 4she | nventi on
i nclude conmpounds of the fornmula CF ~' DMVAWXx S EI| B %E_V\,h,e e Xis a

f unct i on@YeThARE SequepsshicY;in gomplemeptaRyiodhe,oyarhangsegpenc of the iptialy

Ol | 9ONUCkgh ot 36 Riziioh bPuE owb Rbiplutftly BviithgsdeBertls Bhhglonuct ot de

the incoming oligonucleotide into position for ligation to the initial oligonucleotide.

This ligation can be performed enzymatically using a DNA or RNA ligase. The
overhang sequences of the incoming oligonucleotide and the initial oligonucleotide are
preferably the same length and consist of two or more nucleotides, preferably from 2 to
about 10 nucleotides, more preferably from 2 to about 6 nucleotides. In one preferred
embodiment, the incoming oligonucleotide is a double-stranded oligonucleotide having
an overhang sequence at each end. The overhang sequence at one end is complementary
to the overhang sequence of the initial oligonucleotide, while, after ligation of the
incoming oligonucleotide and the initial oligonucleotide, the overhang sequence at the
other end becomes the overhang sequence of initial oligonucleotide of the next cycle. In
one embodiment, the three overhang sequences are all 2 to 6 nucleotides in length, and
the encoding sequence of the incoming oligonucleotide is from 3 to 10 nucleotides in

length, preferably 3 to 6 nucleotides in length. In a particular embodiment, the overhang
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attached to Cat its 5 termnus. Ais a functional group that fornms a
covalent bond with X, B is a functional group that forns a bond with the

3'-end of Zand Cis a functional group that forns a 5'-end
of Y. D MOUM"L¥4Rre chenical groups that Iink functioiﬂ(g';i[%!ro%{gé% C and B
to S, which is a core atomor scaffold. Preferably, D, E and F are each

i ndependeaquepices aréail @ mmbleatidessn lagdharishe enakding seqeenchad Hnwdleatides in

oligo(etq | ene glycol) chain, and D, E and F can be the sane or different,
and are %T erably effective to allow hybridi zati on of the two

ol'i gonucl eot i 4gehARFhHAEMNGALSra8d in'F] réu%taamah :ﬁfdeasE&@éumoun ,Yand

Z are substantially conplenentary and " are oriented in the as to
enabl e W& sndwBichdk complemeatary tughaaderdup:ﬂtbmmmlrudngommlmlmie,rleawsmg t abl e

d d h ff | h ferably,
and 7 arvetRRE e Fige AT DGR Shedsoftbe o FrtEan Bedl i PnB0PS B fonger
than the ;q5R@Mpol ose, §&chV¥3 \%ﬂgﬁcﬁ?ﬁ%@ rg Agsaqw%%%ﬂd ﬁ@ﬁvg%'iéded

enbodi ment, Y "an are each nore bases In length
conpl eneruhgmyuql@mdenﬂ"heboum strandwff thistodigenypdéatidle chbbbergmefedyaldl y, Y and Z

are subst nt| co nent ar hout their | i .e., they have no
more t harfd rﬁe ?@Fggd%é‘r anggg é%“ﬁ%ﬂ%r'ésmﬂ\f@gg%? arethodp) vy, X/ and Z
are conpl emntﬁ'&%mcc}}d?ﬁgyﬂé% leBﬁge‘btiaF cﬁefgﬁﬁ&i ad th@resuﬁ)&‘f%[étsut;gé'ssﬁgy over hang

reglon on Y or Z e via Watson-Crick base pairing with
no m srratadtmmntotﬁpbgrghmlﬂohtiéﬂmt identify eachl suncgskive Buidding block. $nogd e atom or a

nol ecul ar oI d..  For ex .. S can he a car.bo bor on tom a
Pt o en e 4F feuafaf A e e e shrgatinpieRuelbif B8 Sufeae. o
phosphat Q:oGﬁl@&'B?r%zﬁnzﬁiéqgaﬁoﬂli&%%du%fbn@édlﬁ g GHsdRRIdoYle. cycl oal kenyl,

het er ocycl oal ky Het er ocycl oal kenyl , ar of heteroaryl group. In one
enbodi ment, t lfmzma-ro;nelyzcé hgarg:nmfmltgbnmdh@t@es cant he perfoRn@) Rsing @2 CH20) m

e P R TR RSt SRR ey ol i
ﬁgg '[rﬁ(raeé,lt ?ﬁééieﬁc;lgﬂngrhag% %%tdg%s@mcia@e&rlﬁ s@:‘iﬁé Er%é’dmﬁﬁﬁ%%‘tﬂéﬁﬁ%ntfoﬁe :—||Nn ‘éero
O=P(pl | . PNB- ligase(HG16.5rlel e PO polymierase (EC 2i767.2), IRO¥A pblyniesase (B€7.8.6) i ncl ude
mol ecul es ?gp%fslo%ger:gs (EE 5.99.1:2) are used to ligate the pligonucleotides. Enzymes
contained in each EC class can be found, for example, as described in Bairoch (2000)
Nucleic Acids Research 28:304-5.
In a preferred embodiment, the oligonucleotides used in the methods of the
invention are oligodeoxynucleotides and the enzyme used to catalyze the
oligonucleotide ligation is DNA ligase. In order for ligation to occur in the presence of
the ligase, i.e., for a phosphodiester bond to be formed between two oligonucleotides,
one oligonucleotide must have a free 5° phosphate group and the other oligonucleotide
must have a free 3” hydroxyl group. Exemplary DNA ligases that may be used in the
methods of the invention include T4 DNA ligase, Taq DNA ligase, T4 RNA ligase, DNA
ligase (E. coli) (all available from, for example, New England Biolabs, MA).
One of skill in the art will understand that each enzyme used for ligation has
optimal activity under specific conditions, e.g., temperature, buffer concentration, pH
and time. Each of these conditions can be adjusted, for example, according to the
manufacturer’s instructions, to obtain optimal ligation of the oligonucleotide tags.
The incoming oligonucleotide can be of any desirable length, but is preferably at

least three nucieobases in length. More preferably, the incoming oligonucleotide is 4 or

-26 -



a functional noiety conposed of building blocks, where each functi onal
noiety is operatively linked to an encodi ng oligonucl eotide. The nucl eoti de

sequencewf 2obflfssaRNCOdi Ng ol i gonucl eotide is indicativ ). di ng
bl ocks p‘r‘ﬁeasené}ﬁﬁ n the functional noiety, and in sone ?ﬁ%%%@ﬁ@g?&t he

connectivity or arrangenment of the building blocks. The invention provides
t he advampeegmicidehases irelengthh duohe gmbodiegnt, thecvaaningaligogiclsvbdR (066058479

PCT/ US2004/ 042964 .the functignal. noiet nd,that used to construct the

o1 1 gonucRelpra fusipeases 48 gl hjsiaefeirid PREme Mo Eliatods SEBR Lm

pr ef er abjnylcdlefHLtae UbratRe bPiRe ihTition HavEd édniinB8 térindTBédiRAccOVhRhRRRT | Ng the
library conpared to nethods in the prior art. In certalin enbodinents in

whi ch t heeres asgopriraercdlor PER, ks isdmown i thepst. Sveh@airemmgn @migabsequgnceaddi ti on
steps can hot.h be conducted in e nedi a. each reacti i 1| have a
i £ For enpan i e PorafER aF b e Lohdattthe M he ARBHNIERTS Hhedie bt on
reacti onfigan 1@@1‘@1@%&%@%&% 1§ o i dad Bl adddd RNGwIRITRE fheil, for sui tabl e
aqueous t;uffje,(;. The buffer cgn t hen be exchan_gigd forﬁgﬁl#gqgelousr buf f er

i

whi ch prexamds vaing ihe ertziymatiplligation methgdsdistlesedibgeenii gat i on. One advant age of

t he met hods of, t L avent L.on is.that .they can be.used t repare . libraries
conpri sing vgétpf%ﬁsQF@r‘}S‘?m’cﬁBhﬂ%‘ﬁ}ﬁHEFh“?ﬁﬁ ﬂéeb]inlvF'ftiplﬁla S%fr%)'lq?f IRy ng

ol i goNUCTROPoEss DEEIHE RS SAtHIGIZKNDWA SRLBRESHIGHE I Afca A WEEagRI @Al N
reaction ("PCR') neans that selected nol ecul es can be identified even if

rel ati veligker shichgpimaipates ireanr goimeareup. Imistep lathipstartingdd NAscquange isuse of very
| arge lipraries, .which a_consequence of t.hejiy hi e f

conpl exi F%a?edeﬁ%tﬂépcoﬂ%rlﬁi‘é SPRYREY W&F@PF&WCS S Fégﬁ%t;b ﬁg‘ﬁg ag‘?@g‘ﬁ& i brary
nmenber, Bgast aAdlditdothi€itdl 2 THE buéry Thay @eldy alagpesd DNAseqieatdwRich@an | | brary
consisting of 108 unique structures in which each structure has 1 x 1012

copi es thendaused direstynin e nexesien erpiridisdufior exanpleossingofBLC on ethanal pMm

ef fective concent ilon. For t sane, |i r | f. eac mber. |

Fepr osentERTgar Bobrovmesiat e RETSipy RLAGY 20h RS RNEGE Hecl® 1 o
ef f ecti v@ithanrepéedhétBated dnifo BEiE] BIth xanpRIAITERbe-pidiected RhioYacionpr i ses
fromabout 103 to about 1015 copies of each library nenber. G ven

di f f er enBueridenyielding4 pradsctest amipahidsDN Axganiugatehdn stepiss hopraeaigépming t | s

Copi cs 1 PN eUBRERF it AR LKL B SR i sk p it B e, AEBE! o5 or
each nmenpkgiltihg aeprdicced dodjughR s Pbtibmaliyhgur fidd, fr\exBRplcDBy HPE.CSétBthanbhe act ual
nunber of copies of any given |ibrary nmenber is independent of the nunber

of copi epreoipitaign. ofeedeprotestedeonjwgateis pherodudsiof the: first syomssig eucle andar i es of

the inveption i.nclude at |east about .10 06 or,.107 capies of.,each |ibrary

romber . Breogies Uit et Bir B g ver, wiich a5 le SRRSO B Ty a1 -

library reidaetsthe FredRaiitho gfouga%mec&pﬂuéct&ﬁe&@igawe menbers of the library,

preferably at |east about "90% and nore pref erablty at | east about 95% of the
¥

menbers of thl ¢embodimgnts by whiohdiIR, is to e ub¢dsoamplifyitheaneadiag suf fi ci ent nunber
o, 500! < RS THE RS b S e s R o
PCTI US200¢RG#H% @ 4equences. For example, a PCR primer sequence can be included in the
initial oligonucleotide prior to the first cycle of synthesis, or it can be included with the
first incoming oligonucleotide. The encoding oligonucieotide can also include a capping
PCR primer sequence that follows the encoding sequences. The capping sequence can
be ligated to the encoding oligonucleotide following the final cycle of library synthesis
or it can be included in the incoming oligonucleotide of the final cycle. In cases in
which the PCR primer sequences are included in an incoming oligonucleotide, these
incoming oligonucleotides will preferably be significantly longer than the incoming
oligonucleotides added in the other cycles, because they will include both an encoding

sequence and a PCR primer sequence.
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performed, with sufficient quantities of binding nolecules remaining
followng the final round of selection to enable anplification of the

ol i gonuc| eotide tags of the remaining nolecules and, therefore,

i dent i fi W30BHOS#7% he functional noieties of the bindi RETHPOMURWS. A
schematic representation of such a selection process is illustrated in
Figure 6, in mhieddid wiiddh de 8 RE dded TREPGES, t et nol ecule
and X is a noi etyloperattigl\?e?@ﬁﬁéﬁ%gﬁeld{éc B t hat ggﬁabﬁglsﬁo?%gﬁ}eeﬁn%{?al of B
fromt hebmldirgdﬂod:mndeﬁhahmcommg blngcmuebeaundrl the syothesispfla libirpdsset dorBy whi | e
conmpound, 2 doe t.bind to The sel ection process, as depicted in Round
D oGt S kit sie g Serthni s SorPOnRASRLrRG 1 BAIGONBE 1 and 2 wi th B X
under cog) hﬁ&@&d%umcﬁ%ﬁt Ob1i e rGOOHBGadti Ay 8 of the librakrmOVi NG
unbound ciogr?poundIZ, %I sé%iéll af?%ﬁ:oorrpound 1 frlo B %ng lrrg%w ng BX

f r om t hememhers n&)mmateh mm sei[lhﬁmce dmniﬁclmibs RBCRprimersseguansk] BERi pimnen‘

nol ecul es t hat IsaE{ééJBChed i r}d l.relative, to conpound 2. ubsequent

rounds SAFSHY HiaBledpEusR In liprefies ol IHERSBATF KRAR %ﬁﬂ@h

relati Vgpﬁxﬁerggﬁ@ﬂ'}é%dsgres%k cﬁ:@f’ eg(mlgﬁ, manRe e 9f, 8! P@a‘%&%& ﬁhOW” in
Figure 6, in practice any nu o] ounds may Be enployed, for exanple
from oneGmdaijedlodeand dppﬂmtzom; Saaihegee Aclaéemutefkesse(di%{l)rthe koetentsof bi ndi ng

nol ecul es I at.ive to. d| ng nol ecE . ? &2 i ment, shown in
Fi gure evhic é%eemf%mﬂ’&t ‘?‘F Eé? TR ?‘ﬁ%%tfr§tyof Ie S3BBINSOf 1t he
conpoundgqh&ERidudasd %Sftli%%n@r% Rk 86&&1 HAMTS wqﬁclﬁﬁje mﬁ%du@& of%‘x@f'nal
arrpllflcatlon can | e to a mxture of conpounds Ich I's not consistent
wi t h t hesyntleliatyale Ehouapmngﬁequtrmecmmb@addtd usmgehe emmynetit @rocesseussé| ect i on.

This i nconsistency.is to the fact that certain conpounds may be nore
readily @gﬁ‘f%@wéﬂ’%#ég ﬁ‘? compounds, and thus may be anplified in a

manner whi ch AgirdRhtcd!BB0L, thofibledtide sbifichce &rﬁésﬁg&mmbh@wag%s pahegtion. For
exanpl e, if conpoun is nore readily synthesized than co 1, the
anpl i fi cthenwthasls of thes irokatier, ewyrberdeienningd diytthe ufRofiibe polymetade chadsult in a

di sproportl on h& rrpl ification of conmpound 2 relative to conpound 1, and a
resul tinf§ ‘fﬂ R)of conpounds with a nuch lower (if any) enri chrrent of
conmpound | r R %?ﬁm '

i rmobi |i zed oﬁl@él?g uaegstuppogﬁ%ﬁggé&ﬁno [ mgggn?tzlg%ﬁgn%%ﬁrrﬂl%gae The
sol i d suplpckstthatanakeaip the furetianglInegiety andeseribedbereinb| he mmieid acid ont ai ned

Apol | od FONERar I ARBn R lal s BT R Sunitp e B S B oy
col um. 1, LNECR Péadiibn bS 1RSI, %E E[grofnﬁaté 84 1@%1&:@&?\!\/&11% PORESSr

Tar get - bound conpounds can then di ssocl ated by changing the pH, salt
concent r piif, each roeher of thopaiehaving4 pieriegebnodantide seERnUSANE AR pader

concentrat.i on, 0 et hods, such as conpe n.wth nown |igand to
S heC T ar Bt S Eapahie, BN IatHE BN FY e, R Ry bR A RN t AL PRBA and | <
i ncubat eginWing Ritk B theSMeHEiRE ohk&%!ébﬂd@&'@%@%ﬂ‘@?ﬁ@r BinBthg tsfte fhe target

(also referred to herein as I gands are sel Ively |so ated by a size
separ at i pmfwﬂﬂp deugrtedastoghe ex[moldtnga;thgonuqkotlda ltag. farlexamplepm PCRrproner

o,k b SRS ARSI s BABE e BB © =

Y"m ch d Sepahat BAdiag ¥ite hAg e ih Hedfial 6REHRNEXESA] fa@ MAIREAUIAQURE se@pROUNdS. The
i gand-
PCR primer binding site may be incorporated into the capping sequence as described

herein, In preferred embodiments, the PCR primer binding site is at least about 5, 7, 10,
13, 15, 17, 20, 22, or 25 nucleotides in length.

The PCR reaction is performed by mixing the PCR primer pair, preferably a
predetermined amount thereof, with the nucleic acids of the encoding oligonucleotide
tag, preferably a predetermined amount thereof, in a PCR buffer to form a PCR reaction
admixture. The admixture is thermocycled for a number of cycles, which is typically

predetermined, sufficient for the formation of a PCR reaction product. A sufficient

-28 -



—

target conplexes are transferred to a reverse-phase chromat ography col um,
whi ch dissociates the ligands fromthe target. The dissociated |ligands are
t hen anal yzed b PCR anplification and sequence anal ysis of the encoding

y
ol i gonucWePABE479Thi s approach is particul arly advantPAJ@H7804042%#t uat i ons
where i mmbilization of the target may result in a loss of activity. Once

singl e |ingmesf GroBudtdeMd thh€iniby ifdgﬁe@hpyﬁxfﬁ@i%ﬁtr&mmmmw&r DRAI ous levels

of analysis can be applied to yie structure-activity relationship
i nf or matsequengedeteoningtiwrde furt her optimization of the affinity, specificity

o0, B Sact v 50 L95R0 e300 SISy RBSBERERT oo

si gni fi cRBfeaSihf W temBbrahf@bf's PERGRAIRA AdMitdiRe WitkiaRdempéariehmggener ating
famlies of small-nolecule |igands that presumably bind at a conmon site on

t he t ar gebosbilomer lanit isabodt 30T &t sbont 53 &€ end imhgseampen Hotilgs aban 99€Cused t o
obtain |igands that possess high affinity for one target but significantly
weaker 28PRh1Q0°G. oFheinptenwng anddecreasing|cap 8¢ contyyugs, butyserefgrabbnplivgicst r at egy
istoi s | i.gan 0t h_hi I I ' | riments and to
subs equgﬁ@ 9%Iqe%g%a%:re%g'E%E“ﬁﬁqer%%%ggab&ﬁy gF?:arClc%s% g Pe?l[ietfe é%@rﬁ% if%‘éo‘%gorrpari son. In

thi s metfdghucldofladshmtiiedts, earburbiiimidanblidizaton. be separately identified as
di scl osed above. This nethod is conpatible with both imobilized target

bi onol ecul es TheRCR zgaghien isinsrformed nsing apeuitabledegthed. Sienerally it opswtsiini zed

target Dbj er s I | i sfep that
er't o nat SIRrRE B SARON T o7 PR hrb el el MEBESr BHARPATY, | o
| i br ar y. molpexcesasmheprimef isipeéseli. oNldrge totar @Reesb & profeired teimpibivéithen encoded

| i brary as described above. Conpounds which do not bind to the first
bi onol ecﬁfﬁ@e&%éoﬁth%hf%éﬁar ated from any first bionol ecul e-1igand conpl exes

whi ch form | i : 1 t he conpounds

whi ch di d nofﬂ&%tﬂgﬁ?@%@& @8%?@@%?89&%%%%3%@ WO 2005/ 058479
PCT/ US20@4lyadceside syhthelis bubztrates) A TP SHCTIM AGTR and ¢TUP and apolyeneratent i fi ed as
descri bed above and have ,signi ficantl tgr eater affinity for_ the second

bi onol eciyPEakiythermestable ajliing eq@iatsfrﬁﬂlfw{q I PAMET gxipRpiabPolynyeisatifeecul e of

o oed VR ERAMIN Tht Fesh B H O YR iR [BaRYRE MR S0P E 75" o' °°
advant agrRMT RREBOAY B/10HIMARS, JRUABNPHSAAURNCARERNARRH RIS Ikalify | dentified,

the functions of the proteins encoded by these sequences and theé validity of

t hese prgdrididnke sduticrigallowédto cveivolfdidC, dvidcloisqrasfemblt fdepdimepnent are
difficult to. determ ne and represent perhaps the nost significant obstacle
to appl yayvgidizaten: The synthesisEaarion may pﬁalrtaﬁégqmﬁ.eﬁ%m@fmws& g room

Target-s LE ] I LOG . i pn.this
i nventi otﬁﬁlg’g% glug?(? gc ﬁngt@‘l"e%ﬁ’g}’%%gﬂﬁﬂ“ é\ﬁﬂgﬁng (szgﬁﬁ&%ﬁug?%%ﬁ&@g}%%g@gays or in
appr opr i fuheti@Rieffidientyd Thas, fer exasple; iDN Aallyméas: ik wsed, itltepipetahie isar get
protein and the validity of the target protein for therapeutic intervention.

Thi s appgevseally negheaigrsbarcghont 403 € hBhe themnacyelig isirepesiedaintil thgldesirednenabl e to
ot | oL S 5 o et R ke An SRR Bber s IR BGHROUNS
reagents: 50 mM KCl; 10 mM Tris-HCl at pH 8.3; 1.5 mM MgCl.sub.2 ; 0.001%
(wt/vol) gelatin, 200 pM dATP; 200 uM dTTP; 200 pM dCTP; 200 pM dGTP; and 2.5
units Thermus aquaticus (Taq) DNA polymerase I per 100 microliters of buffer.

Suitable enzymes for elongating the primer sequences include, for example, E.
coli DNA polymerase I, Taq DNA polymerase, Klenow fragment of E. coli DNA
polymerase I, T4 DNA polymerase, other available DNA polymerases, reverse
transcriptase, and other enzymes, including heat-stable enzymes, which will facilitate
combination of the nucleotides in the proper manner to form the primer extension
products which are complementary to each nucleic acid strand. Generally, the synthesis

will be initiated at the 3' end of each primer and proceed in the 5' direction along the
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are identified as ligands for a particul ar bionol ecul e:. These. conpounds
can then be! C : assessed in an in vitro assay for the ability to bind to
t he bi onol ecul e. Preferably, the functional noieties of the binding
conpound®¥020es/59470hesi zed wi t hout the ol i gonucl eoti de (PEF/ER2004/04%%%4 noi ety,
and these functional noieties are assessed for the ability to bind to the

bi onol ecyl e., The effe of, the bi.nding of the fu | jeties to the
bi onol ecdFEP'3lE Sfrﬁgé’ W@Lﬁqﬂbﬁ%mg?ﬂ?lﬁgte‘ﬁ%&}{?fg@df‘ éle@uﬁ%s %}g}gﬂg‘éi %B%tgi's ed usi ng
in vitro cell Theaewty synflesiz6@ DA s@RaRiond itsfcompleniineiipls@and Rrinavioiglea known
function, the assay can include a conparison of the activity of the

bi onol ecsiranded melecyle whinhean dadsediodhe suceeedingstenspfile aabysisspraegsse, by

di rect measur t of-the acti vit suGh ' j Vit y an
i ndirect neas e?m@ﬁfé%%gg "ﬁehloéﬂs Iaﬁél %qsc G%eggﬁidgﬁﬁ%{ﬁg%é&saﬁkﬁﬁ 39%9%55{90:5 t he
bi ool ecu 683,200, 4,860,159, aal4953| 1881 Sndodt 1688KIRPER Tusteiolody: Pandiplel adi ch
expresses the bionolecule can be contacted with the ligand and the effect

of the | idpphigatimstfareDNidadmplifipaticn, He Erlinh, ed.phlopkey Beess.dhew Jorkerd89);

expr essi qQn ell i,s-~a . Jhe.i,n Vit n,be, for . exanple,
S Pert adf R CRrgfeols: AR RR et Bfeion i A Bple e IREY: S5 RaPEaet s o bs sy
For  exarmeéss, Sarf Diclgs, GAIFMTI090)! TRe kontantd bOAE IHR fBrepbRdgTRGumyntaard rus, a cell

infected with the virus can be contacted with a ligand for the protein. The
af f ect ofingosporatied dieredn by raference. i gand to the protein on viral viability can

then be assessed. -36 2 L Q58479, PCT/ US2 429 A li.gand,i dentified
y the netho | | ¢ € assessed * | | nodel or
by th P os T8 teri hol AR RPEAT A Hhey E%G‘BH‘?T&%{‘% & Biinery nroS308' notie

in a humaficleficieRagitds of ft@nlehGan e SARthédezed\b3 piihi @ @xicision iPdufiiRl adk

or gani sm whi ch proggges t he bionnlecu?{eth Anyw?ésultin changﬁmin the health

status (reolgcule epmprised of twe pemSTasoxyriberveleatifesapredamably gaore Shandhieche

determ ned. F bi ol ecul € uch a Qt €1.1N.40I,: | ei ¢c..acid nol ecul e,
of unknown fﬁ‘;lllg'? ?%L,p%%’ g#quseeg,fhel&m ge%?ffégﬁas’%ﬁ‘%ﬁ‘ﬁﬁ‘u%r@éﬁf% pflﬁgg i onol ecul e
on a cel lfromi aaaelei (M re¥icibn aifg@ﬁldﬁ?ﬁodhbai Sinthivbk g6l hhidhAl capabid 6

i nformation regarding the biological function of the bionolecule. For
exanpl e, acheg ebxpeinkef ipitiating of auqleie aeid syrthesdewhen placedypgleeeenditsonsgmi bi t ed i n

et " on e RhebR ol P MR R E P eSS A e aid et 1T
met hods  Giraad'R ihd\WR} 1 €0/in GRS prasente EnutIGidasarfl dnl dgeht/for peiFERALSIdOr t he

bi onol ecul e to which they bind. In one enbodinent, such |igands are wused to
ef fect afsiflhes PNAupelymernse.sevesse transcriptasesnd dhg kke, pod ataauipble, vi a

o wni ch BREepr e e E Ul Sy 2R AR el B e SR & ur e
11 ust 1 attgemlay altbiafiodl BV GoIGeRinasd MY dohBlelsthafiedd, tlorissss fited as

limting. The contents of all references, patents and published patent
appl i cat itatedde senarath itdiagh #8 compicmeatany steandibsfore heingawsed teprensee Fi gur es and
t he Seque . Listing, nak r 1 ncorpona Lo I : . _Exanpl es
e etk BB, RS B Hr B SRS RIS R 51 105
neger S it b8 ¥iffieRMLIS 16Hg (8 phinty the ¥y itREE dfekbfision prdticarifl e wesehBSofli sti nct
menber s was

the agents for polymerization. The exact lengths of the primers will depend on many

factors, including temperature and the source of primer.

The primers used herein are selected to be "substantially” complementary to the
different strands of each specific sequence to be amplified. This means that the primer
must be sufficiently complementary so as to non-randomly hybridize with its respective
template strand. Therefore, the primer sequence may or may not reflect the exact
sequence of the template.

The polynucleotide primers can be prepared using any suitable method, such as,
for example, the phosphotriester or phosphodiester methods described in Narang e al.,
(1979) Meth. Enzymol., 68:90; U.S. Pat. No. 4,356,270, U.S. Pat. No. 4,458,066, U.S.
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acconplished using the follow ng reagents: Conpound 1: ti0. O QDO O CP

O TGACTCCCAAATCAATGTG 3' HZN 0-O O P\ O ACTGAGGGTTTAGITAC- PO4-5' Od (1) -37
WO 2005/ /U82004/ 042964 Single letter codes

deoxyri B‘gﬁg 5@8{‘ A = adenosine C = cytidine Eg&’&ﬁ&%ﬂ‘”ﬂg%“r =

t hym di ne Bui | di ng bI ock precursors: 0 Fnoc ~ ' OH N' 1l O Fnmoc OH

Froc" N G, Nb. 4,416]988, U(S BBt. N3B3 288352 Huntd. BrowviveZ aNHR 979§ MBth HBhzyfoETocH OH

Fnoc' N OH Fnoc CH H H OO0 BB4 BB5 BB6 OH Frmoc, ,N OH N Fnoc' OH H Fnoc

NO H @80109B§he538tegs@f all Sl farpeposiogumants apancRIBotted agiody g~ i noc p

H F”D%fere _Frmc NOH NH

Once the encoding oligonucleotide tag has been amplified, the sequence of the
tag, and ultimately the composition of the selected molecule, can be determined using
nucleic acid sequence analysis, a well known procedure for determining the sequence of
nucleotide sequences. Nucleic acid sequence analysis is approached by a combination
of (a) physiochemical techniques, based on the hybridization or denaturation of a probe
strand plus its complementary target, and (b) enzymatic reactions with polymerases.

The invention further relates to the compounds which can be produced using the
methods of the invention, and collections of such compounds, either as isolated species
or pooled to form a library of chemical structures. Compounds of the invention include

compounds of the formula

where X is a functional moiety comprising one or more building blocks, Z is an
oligonucleotide attached at its 3’ terminus to B and Y is an oligonucleotide which is
attached to C at its 5’ terminus. A is a functional group that forms a covalent bond with
X, B 1s a functional group that forms a bond with the 3’-end of Z and C is a functional
group that forms a bond with the 5’-end of Y. D, F and E are chemical groups that link
functional groups A, C and B to S, which is a core atom or scaffold. Preferably, D, E
and F are each independently a chain of atoms, such as an alkylene chain or an
oligo(ethylene glycol) chain, and D, E and F can be the same or different, and are
preferably effective to allow hybridization of the two oligonucleotides and synthesis of
the functional moiety.

Preferably, 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. Y and Z are the same length or different lengths. Preferably, Y and

Z are the same length, or one of Y and Z is from 1 to 10 bases longer than the other. In a
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H OO0 BB10 BB11l BB12 digonucleotide tags: Sequence Tag nunber
- PO4- GCAACGAAG (SEQ ID NO:'1) 1.1 ACCGITGCT-P03-5' (SEQ I D NO-. 2)
- PO3- GCGTACAAG (SEQ I D NGO 3) 1.2 ACCGCATGT-P03-5" (SEQ ID NG 4)
- PO3- GYPRISPARTISEQ | D NO' 5) 1.3 ACCGAGACA- P03-5' ( SROTIUS200a042864
- PO3- GTGCCATAG (SEQ ID NO 7) 1.4 ACCACGGTA-P03-5'" (SEQ ID NG 8)
- P03- GI'T, )..1.5 NG 10)
“po3- derreRtopdEgnh ) R 2y et 1BRRRA SR E&%f SBeaBERRD o 12)

- PO3- eI HMNeh &,anoile Yase ASIECAVIGAGrER by, X BR(Z laR2 NO 14)
' - PO3- CCAGCATAG SEQ ID NO 15) 1.8 ACGGTOGTA. PO3. 5 (SEQ I D NO: 16)

- P03- Carstanaliy complsmmtapthropghou theadepefsre. they bave noprpTe thagenes)

" pos. CHEERETAE PR rbpdl. odpro SRR ST £ dmatalidusg N 52)

2005/ 05&ﬁﬂoﬁgﬁﬁf|tlfalr%ﬁ@ﬂx/ D4 28Gept for aiirelingTedidtos YEQ 2.0hdkrand) 1. 12
ACATCCAGG. P03 SEQ | D NO 24) 5'-P03- GCGTGTTGT(SE D NO 25) 2.1

TCCGCACAJQ(deH—cS"la 1&riqkichase paiging mﬁ‘-mmﬁmam@m Bt their eptirep . 2

cgégg (SEQ I D NO: 28) 5'-P03- GTCAAGCGT (SEQ I D NO 29) 2.3
TCCAGTT (SEQ I D NO: 30) 5'-P03- CAAGAGCGT (SEQ I D NO 31) 2.4
TCGTTCTCG PO 5an Ke%ﬁhlrrl@ abdth 32) nolecB(:3 s€aNeld OGbrlexampll, SRaMNbe 33hrbénS

TCGTCAAGC- P03-5'" (SEQ I'D NO 34) 5'-P03- CGAAGGAGT (SEQ ID NO 35) 2.6
atom, a boron atom, a nitrogen atom ora phosphorus atom, or a polyatomic scaffold,

QoI a oo oo

such as a phosphate group or a cyclic group, such as a cycloalkyl, cycloalkenyl,
heterocycloalkyl, heterocycloalkenyl, aryl or heteroaryl group. In one embodiment, the
linker is a group of the structure

OF(0) 20- —(CH,CH0)y——0P0 3-——
——on
. OP(Q) 20""—(CHzCH20)D‘_0P03 ,
where each of n, m and p is, independently, an integer from 1to about 20, preferably

from 2 to eight, and more preferably from 3 to 6. In one particular embodiment, the

linker has the structure shown below,

O 0 o 0

0 / \
-0
—HN
O
O= p o/\/o\/\o/\/o\
O_ / O"—

In one embodiment, the libraries of the invention include molecules consisting of
a functional moiety composed of building blocks, where each functional moiety is
operatively linked to an encoding oligonucleotide. The nucleotide sequence of the
encoding oligonucleotide is indicative of the building blocks present in the functional
rﬁoiety, and in some embodiments, the connectivity or arrangement of the building

blocks. The invention provides the advantage that the methodology used to construct
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NO: 36) 5'-P03- CGGTGTTGT (SEQ ID NO 37) 2.7, 1- .11
NO: 38) 5'-P03- CGTTGCTGT (SEQ I D NO: 39) 2.8
TCGCAACGA- PO3- 5' NO: 40) 5'- P03- CCGATCTGT (SEQ I D NO: 41) 2.9
TCGGCTAGKOROE/058470 S NO: 42) 5'-P03- CCTTCTCGT ( SEQPCI/USZIM4BY2984 10
TOGGAAGAG PO3- 5 (SEQ I D NO: 44) 5 - PO3- TGAGTCOGT (SEQ | D N0: 45) 2, 11

TeAGATTCEE Byiidbal gy o N 6 o Bongintt BPRREARTo i RE R B 4g) 3 1°
CACACGC/pér{BABebin thSEiﬁxé 2abidsrbipdibn, PREreBly GGG SE@mrﬁz ths 51) 3 2

CACAACCGT- P03- 5' 5]1:_%|D|\1052 57 - PO3- CCTGTAGGA ( SEQ.I D NO; 53)
CAGGACATplfying the metiodsfmgepanng thedipragy conpayegdss i@ﬂm&ﬂomgm

5~ pos. G IRl v ieh BB ohofucrElide Rlod B und RERIFRERiRR),
5' - PO3- aditicAGtsps cabbdth Be MohdfttedIn GquéoddneaE] €adiddadiion(valQal&a NO. 60)

5' - PO3- TCAGAGCGA (SEQ ID NO 61) 3.7 CAAGT%POS 5 (SEQ | D NO 62)
5' - PO3- ﬁr@mfmﬁwp am B tksse gpbadigentsathis durddingleckepdditigharagoneas 4)

5 P03 CRTLAICR {1de e RE derioapn A it gidents ohites i NKeE)

5' - P03- GEABRRAGAXC TRl Rria 4830 bhifer GAGA PaSETesRRitEbleESERr D NO. 70)
5' - P03- GTCGCTTGA (%%I D NO 71) 3.12 CACAGCGAA-P03-5" (SEQ ID NO 72)
5' -P03- 9D NO 73) 4.1 CTCGGATTC- P03-5' (SEQ I D NO 74)

5' - PO3- GTAGT &dTadviahiied bt Mrrletodd of the Thilioh B Ry card R papdd)

libraries comprising vast numbers of compounds. The ability to amplify encoding

TCGCTTCCT- PO3- 5

(SEQ I D
TCGCCACAA- PO3-5' (SEQ I D
(SEQ I D
EQ ID

oligonucleotide sequences using known methods such as polymerase chain reaction
(“PCR”) means that selected molecules can be identified even if relatively few copies
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 vér,y large volumes. For example, a"-

' library consisting of 10® unique structures in which each structure has 1 x 10'? copies
(about 1 picomole), requires about 100 L of solution at 1 pM effective concentration.
For the same library, if each member is represented by 1,000,000 copies, the volume
required is 100 pL at 1 pM 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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5' - PO3- GTCGAAGIT ( SE
5'-P03-GITTCGGIT ( SE
5' - PO3- CAGCGITTT ( SE
5' - PO3- OXPARCOIMSE4TOSE
5' - PGB3- CGATCTGIT ( SEQ

NG 77) 4.3 CTCAGCTTG P03-5' (SEQ | D NO 78)
NO 79) 4.4 CTCAAAGCC- P03-5' (SEQ | D NO 80)
NO 81) 4.5 CTGTCGCAA-P03-5' (SEQ I D NO 82)
NO, 83) 4.6 CTGTATGOG P03-5' (PSH{VS2D044G2%54)
NO: 85) 4.7 CTGCTAGAG P03-5' (SEQ | D NO 86)

OOOO

| D
I D
I D
| D
| D

2005/ o5 TEY YIBOAF grbguhl oﬁbfw%ﬁ@%?%ég%qg@@@%&%@ 41 V0

CTGGTGTGbubl 3f EcledtiDh@ thabN uBpiificavion B dre@liEGMMTE0Tide $ig? df Thd\enRining . 1
CTGGACTTC- P03 5' (%SEQ | D NO 92) 5'-P03- CTGACGATT, (SEQ_ | D NO.93) 4. 11

CTGACTGOPOsgyles en

Sharriors, iggnfipation of phsfungéenabmpye {esefjhcnbmqtm%) 4,12

CTOACETCR 08 AS584 AB o 00 SIS0 RGP .

AAT AGCCTightt3s, 5nw(h&lEQ arld Neapdaent 11b5 ary fkin oA BACAGRT ge Sl ek ile Nl l@ll;)a 5.3
AACTCCTGT- PO3- 5 (SE8 I D NG, 102& P03 GGATGGACC (SEQ I.D NO 103) 5.4

AACCTACOFDF“’(‘)BOIEPfaf(

inlgdne)B1 tha ereblcpwrwmmé@drwewﬁ qtjon remhurg. 5

aacoor ACK B ame{ecop i G o2 il ol et Gt THY) o 7

AACAGACGHe1¢didn prodesi-ad ddpidved ilrilﬁduncﬁi <ORPriSESADAGASICH H SEQbTapy bitprsing 5. 8
AAGCTGTCT- PO3- 5' (SE%WI NO 112) - P03- CGCTACTCC (SEQ I D NO:113) 5.9

AAGCGATEM

th ReX wnder csndlm W@@@n@s& Fompeyngyisto B; 10

qu%)@%bélngﬁg&ﬂd%o%&ﬁg b, (III) dissociating compound 1 from B and

removing BX from the reaction medium. The result of Round 1 is a collection of
molecules that is enriched in compound 1 relative to compound 2. Subsequent rounds
employing steps I-III result in further enrichment of compound 1 relative to compound
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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5'-P03- CCTCTCTCC (SEQ I D NO 117) 5.11 AAGGAGAGA- P(B-5" (SEQ I D NO 118)

5' - POGB3- CTCGTAGCC (SEQ I D NO 119) 5.12 AAGAGCATC-P03-5" (SEQ ID NG 120) -42
WO 2005/ 058479 PCTI US2004/ 042964 |1 X ligase buffer: 50 mM Tris, pH 7.5; 10
mM di t hi O8MEBH™ 10 nM Myl 2; 2.5 mM  ATP; 50 nM NaClECT/ERN4QYAWS buf f er :
500 MM Tris, pH 7.5; 100 mMdithiothreitol; 100 mM Mgd 2; 25 M ATP; 500 niM
NaCl Cyc : iSw sol ution
of COmot@g&%ﬂoﬁ%@%rﬁ%&{fSllfcggstgﬁglgétm sofiﬂtg ?(gﬂérgfl i%(;;Irllde)footﬁe %aer‘%%/l 1.1-1.12
15 L | OX | i ghsanottien £mbodiarett, XBe targht isdindezp dolntive and Ehecubaledsvitlethe heated to

95 C for 1 minut th d to.16 C 10 ni T h tub
added 5. BEOHN et S OpRTEy SBEn B 18 the grEeb 0B rHg0 HEREI . sol ut i on ( Now
Engl and ﬁigaha@? areRlectiMy idPAOPDY 2 ke Sardtioh Xtdpi tal 8s Pulfigitigng t he

resulting solutions were incubated at 16 C for 16 hours. Follow ng |igation,
sanpl es uknaltratiansiheme ethbodiners, tht mixperdenéoded isompannids andrtkataegbt wi t h 20 pL

5M ] d 500 L ld.(-20,C h |, d |ld at. -20.' . Cf
 hour PBTOIEIERC BpPY QSR Giite ERbSRIORTERakEP I o FERSU I Yhe pel | o
was ms@ﬁﬁh@%ﬁéat%@%?ﬁ%%@%%ﬁrg%ﬁ é}ﬁﬁiﬂbxétﬁoh?ﬁle-ﬁnbgﬁﬁ‘cd?ﬁ%éu%ﬁs.%leh%'éﬁd-was then

di ssolved 1 n mM~sodi um borate buffer, pH™. St ock sol utions
conpri si tagged nemplezés ot tiansfentedty dieverke-phase shromato@Bphyt colBBA2vhich

et r arer HOTETLTH ik BOMa o Mo esh 1A ERSutnt ien e 3o ek altddyor 0. 25 M
were prpORIdRbriftaRYfaifilqdbice uRlyal of HeEREAHREORIHUBIChRIes2AHE NULES. . The

bui | di ng bl ock precursor "solutions were ad to each of the pellet

sol ut i onsppteastris paticeledy advantggeons insituation whetednenchitizatwh dfthd tdigety bl ock
precursor_relati.ve.to Iir](ke{. The resulting solutions were stiffed. An
addi t i onH2Y TEUER A IS @R ACI3Y bui | di ng bl ock precursor was added to the

react ion m xt DhEe ﬁﬁéﬁﬁigﬁ@déﬂr@ Eﬂeﬁtiﬁéd‘%%@@é—dés@riﬁéﬁ‘%ﬂé@éﬁ,n@aﬁoﬂé feQE1s40
m nutes. The final “concentration of in the reaction m xture was 22%

The r eacof anlwsislaanibeapplivalte yielt structuticractivityxedativingtip inform@iornTand teeact i on
rogress S nitored - HPL.C .usi ng.. 50mM e t gt raet hyl.amoni um

gce? ate %“é‘@&#@a& ﬁt&“%gg%ﬂRFWiah&‘%alﬁ%f%gk&P’é‘ﬂﬁ gﬂ{lic%‘%%y %&if%@@ﬂ%tfg’ﬁi t r: :Je

over 14 fpihds B8R¢dd Pon RS satl ORAEEIAMNEEE-difHEiBhal ThAE AN SRNAE icﬁ}'be:( l'i nker)

is acylated. Follow ng acylation the reaction m xtures were pool ed and
Lyophi | i employed tiridensify sighinfecany stpiehiralAeatures comivemin tadhe ligeads, sberely ed by HPLC,

d the f ti . di to t lib | at ed duct
ool ca BTy BRI e QiR e e ey orBet LRl S BREn Ten by ar y
was di ss@let@det BlomoRclile. of 0. 01M sodi um phosphate buffer (pH = 8.2) and

O Inm of piperidine (4%v/v) was added to it. The addition of piperidine
results in tukbpankty of sdreginglappsoatbes cindwaisedctoorbtaintigands tiisteposseast i on

m xtures hlﬁra?ﬁl%w for gge t%}get 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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roomtenperature for 50 mnutes, and then the turbid solution was
centrifuged (14,000 rpn), the supernatant was renoved using a 200, ul

pi pette, and the pellet was resuspended in 0.1 m of water. The aqueous wash
was conmbMWEHOHPIBATY he supernatant and the pellet was JdRCHEHSWEH042T04e
deprotected library was precipitated fromsolution by addition of excess

cact s onFis 700 970 ek pire e inie Wins BASEALERbEE I IR . gave o

white pgphiGtartBrgedted ifﬂnttia €orlth®5ebid bibhildeald thin wbe ias basmalbage Wi t h col d
70% aq. ethanol. After renoval of solvent the pellet was dried in air
(-5nin.) to redoigandferebioglesuienfomknamy fungan which 15 ideapfpdbptheThe tags and

correspopd] i I K ar t forth in
Tabl o 1. MEuRH dRelpshy B5oup B SSRHEHLGE BB b EbicRIES e of By ' °HED 1"
BB3 1.2 biBRrbletul. THBs ddvhntal g&ﬁxsjbe&ﬁlse Blﬂ?oukhlﬁw #2188 sdquencd3Rindnut toBB10 1.3
BB11 1.7  BB12 1.9 Cycles 5 For each of these cycles, the conbined

sol ut i onideptifigd; ith@gﬁlwtmﬁonﬁ&lqpr@tmm@gmdyé| ¥ thega sequensesandith walidsty e§ual
al I quot Sth% n%rgtems a@?&fr@g@?& xpel\n?{ir%g dbsco%gga{l&'ﬁg\%lo -Fr?en?glce (%1 gl was added a

sol ution conprising a eren I gatian, puri i'dn and

acyl at i ogeternéifi€airchfsefhe gdﬂﬁ:ﬁﬁm fman@t@taelelto applghiptgehbaic for Cycles
3-5, the, HPLC 44 \WD 2005/ 058479 PCT/ US20041.042964 purification step

descri bet @rmaney&q thetreptmens of disease. Taigetcppdific hernsisrbiainut theaugh thegs  and
bui | di ng nglﬁefyn%gﬁl IS Qﬁt{o%%%g ﬁ%f-’ﬁ“)e@’ @Bg ﬁ%ﬁ&e Hn%lqéiqairhe

products oF were 1 gatie primer s ow, using

t he net hagaykasdh afRopafte Rint) inddeBad upderstind @A the function of the target
5' - PGB- (XBCACATTGATTTGGGAGTCA GTGTAACTAAACCCTCAGT- P03-5" Table 2 Buil ding

Cycl e 2 ppeqinany the vplidiy of the sarget pepteisidorrthgrapgyficrigteryepgion. This approach

can also confirm that the target is specifically amenable to small molecule drug
discovery.

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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Precursor BB | 2.7 3.7 4.7 5.7 BB2 2.8 3.8 4.8 5.8 BB3 2.2 3.2 4.2 5.2
BB4 2.10 3.10 4.10 5.10 BB5 2.1 3.1 4.1 5.1 BB6 2.12 3.12 4.12 5.12 BBY

2.5 3.54 B8 2.6 3.6 4.6 5.6 BB9 2.4 3.4 4.4 3.3 4.3
5.3 881\1’039%’@?5’%4. 9 5.9 BBl2 2.11 3.11 4.11 5.11 Ré’gﬂfﬂslé?ﬁ;‘%ﬁéﬁgynt heti c

procedure descri bed above has the capability of producing a |ibrary
conpri si ng 12%ligaibident?ed, WORE nebtliddasfahd instntiont danedso bEhesesywitinaains of the
i brary was nitored via gel electrophoresis of the i‘Qrodu,ct of each cycle.

The resUiYsm@felosama hpman Forexgmple, the diganthern beveluatad ih ap agimal op) | owi ng

ligatio : C | | Il ' Fi conmpound
| abel ed A BrihoAR R bnlefute M7 [osBUEY chihgeih M IRaRy IR T0TE
resul ts (g, diveaypegiessionylf o drimaleti ggfdnisnn carebesdetemmdndédiat t he products of

each cycle are substantially honbgeneous with regard to npl ecul ar wei ght.
Exanpl e 2: Syioradiereolspde.cvah axe Bratginer s udficacidpelseylef unkaowh der of 108

members funétivn) oMo Hafikang KleRAGOE B Brdfiblech Ry QNG rBarfilm || DT ary

conprising on e or I nct ers was acconprished using the

f ol | ow nghicle p@dntss: thEbivprileudle’sanPrddEinfitabion GAGTEAEHR bioldgldaDo O O O -
PLO ACTGAG PO4-5' .~ Single Ix_eFtter codes for deoxyribonucl foti es: A=
adenosi ridnctien-of the bigmedeculs. Fog gxample fhe ofservatinp thayapartisyiar gelhyan) ock

Precur sqfi8cess AnMi e ith BREGR oE Miipadl i Gl dhat thEpBceddddblidd &H O NH C-

least in part, on the function of the biomolecule.

Ligands identified using the methods of the invention can also be used as affinity
reagents for the biomolecule to which they bind. In one embodiment, such ligands are
used to effect affinity purification of the biomolecule, for example, via chromatography
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.Ea-o/\/o\/\o’\/o\ F‘p

/ “O-TGACTCCCAAATCAATGTG-3'

’\/\/i °
H,N

o 0
0P-0™O o™
o- § OACTGAGGGTTTAGTTACPO,S
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Frroc-NH O O Frroc,NOHNHO Frroc N OH BBl Frroc 0 BB2 BB3 BB4 HO \ 0O N
Il O Fn c.HNOH Frnt OOOH Frroc OHO BB6 BB/ BBS HN JCON OH OH O Frroc
OH RDC O Frroc -NH 'O OF BB8 BB9 BB10 OH Frroc-N Frroc-NH O Frrpc. NAyOH
FrrocN~(®0i20p5/@88@0% || H O O FIO BB11 BB12 BB13 BB14 HGT/6%20@44Rd0oc N OH
Frrnc, H O Frroc. HOH OH O 0 O BB15 BB16 BB17 BB18 O Frroc -NH ,x OH b
Frroc-NZ~-\ OH 0 BB19 BB20 -47 WD 2005/ 058479 PCT/ US2004/ 042964 d C

Fm)C- \Y goghgéet&rﬁpégﬂs&ﬂr\gpqz%c%géﬁg})iT HOIEII HOOHFg?lCt 8%22 BB23 BB24 BB21

= adenosine
C cytidine
G = guanosine
T = thymidine

Building block precursors:

o me.\c\N /\[rOH

° Fmoc._ OH
Fmoc\ OH N
N H
H o)
(o]
BB1 BB2 BB3
NHz
o]
Fmoc\N OH Fmoc._ H OH
H N
H
0 0
BB5 BB6
OH Z
Fmoc OH <
~ N F OH
ﬁ Fmoc”” moc\N
H
o]
0 o
BB7 BB8 BB9
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Frmé.
Fnoc.

PCT/ US208Q.2006208%49 \ OZN / | ,
Frroc. NOH HO HO BB37 BB38 BB39 BB36 Frrnc

~OH jO FrrocN OH Z~1|
, Frroc H '

rN Frroc .

BB46 N NO—IFrrpc OH Frrnc'

F
Fmoc
Fmoc._ g/ E)) ~N

BB10

Oligonucleotide tags:

Sequence

-PO4-GCAACGAAG (SEQ
5’ (SEQ ID NO:2}

ACCGTTGCT~PO;-

Frmc' N O H |

HO Froc CHF O A BB25 BB26 BB27 BB28 F F F H F-
OH OH Fnoc,
H Fmoc NOH 11 U

~OH NHOOHO BB29 BB30 BB31 HF cNH H i
HO HN. Fnoc #

C BB32 BB33
, .. OH  NO,

I

BBI1

ID NO:1)

5! -P03~-GCGTACRAG (SEQ ID NO:3)

-é’..

51’

5'

Sl’

5[

5!

5!’

51’

ACCGCATGT-PO;-5"

PO;-GCTCTGTAG (SEQ
ACCGAGACA-PO;-5"

-P0O;-GTGCCATAG (SEQ

ACCACGGTA-PO;-5'

-PO3;-GTTGACCAG (SEQ

ACCBAACTGG-PO;-5’

-P0O3-CGACTTGAC (SEQ

CAAGTCGCA-PO;-5'

-P0O;~CGTAGTCAG (SEQ

ACGCATCAG-PO3-5'

-PO;-CCAGCATAG (SEQ

ACGGTCGTA-PO;-5'

~-P0O;3;-CCTACAGAG (SEQ

ACGGATGTC-PO;-5"

-P0O;-CTGAACGAG (SEQ

CGTTCAGCA-PQO;3-5"

-PO;-CTCCAGTAG (SEQ

ACGAGGTCA-PO;-5'

(SEQ ID NO:4)

IDNO:s)

(SEQ ID NO:6)-
ID NO:7)
(SEQ ID NO:8)
ID NO:9)
(SEQ ID NO:10)
ID NO:11)
(SEQ ID NO:12)
ID NO:13)
(SEQ ID NO:14)
ID NO:15)
(SEQ ID NO:16)
ID NO:17)
(SEQ ID NO:18)
ID NO:19)
(SEQ ID NO:20)
ID NO:21)

(SEQ ID NO:22)

-30._

N H p BB40 BE
CH Fry’\O N Frruc H Frro
FrrocNO—IFNC O

Fnoc-N- N NH F
Fnpoc- NOH OH
BB34 BB35 -48 WD 2005/ 058479

Frroc. N OH PCTOS2@404296¢. N OH H O

NHO OpHH/ | OH FrtocN\®
B41-RB42 BB43 O H OH A

@\v O BB47 BB44 BBA4S

Tag number

1.1

1.2

1.3

14

1.5

1.6

1.7

1.8

1.9

1.10

1.11



HO Pant OO0 BB48 BB49 BB50 BB51 Frroc HO FINiICOH/ OH Fnmi N N'y
Frroc. HOH Fnoc O O OO0 BB53 BB54 BB55 BB52 -49 WD 2005/ 058479
PCT/ US2004/ 042964 H2N O FrrocH ~CH Frroc-H 0 ~,C O BB57 BB58 O F nc
Frtoc. N ®I9 20p5/058879 O =0 O LN~-OH Frroc-NH HO C H BB59 IRBEUSBBEM296D g ao
~0.0H N ~COH Fn-Dc . H OH Frroco Fnx' NH O Frroc O 101 BB62 BB63 BB64 BB65 O
F. Si FrtocO\ FJnt Cy OH Frroc, OH O BB66 BB67 BB68 S 0O Cl1 5-0 Frroc Np

OHH Frnc.N H NH H 101 IO BB69 BB70 71 -50 WO 2005/ 058479
BeT! Usoobir Basrane SR G bs e 9 158

ACATCCAGG-PO3;-5 " (SEQ ID NO:24)

-P0O;-GCGTGTTGT (SEQ ID NO:25) 2.1
TCCGCACAA-PO;-5’ (SEQ ID NO:26)

5/ -P03;-GCTTGGAGT {(SEQ ID NO:27) 2.2
TCCGAACCT-PO;-5' (SEQ ID NO:28)

-PO;-GTCAAGCGT (SEQ ID NO:29) 2.3
TCCAGTTCG-PO;-5' (SEQ ID NO:30)

57 -P0O3-CAAGAGCGT (SEQ ID NO:31) 24
TCGTTCTCG-PO;-5' (SEQ ID NO:32)

57 -P0O;-CAGTTCGGT (SEQ ID NO:33) 2.5
TCGTCAAGC-PO;-5’ (SEQ ID NO:34)

5’ -P0O3;~-CGAAGGAGT (SEQ ID NO:35) 2.6
TCGCTTCCT-PO3;-5' (SEQ ID NO:36)

5'-P0O;-CGGTGTTGT (SEQ ID NO:37) - ... 27
TCGCCACAA-PO;-5' (SEQ ID NO:38)

5’ -P03-CGTTGCTGT (SEQ ID NO:39) 2.8
TCGCAACGA-PO;-5' (SEQ ID NO:40)

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

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

5‘-P0;-TGAGTCCGT (SEQ ID NO:45) 2.11
TCACTCAGG-PO;3;-5’ (SEQ ID NO:46)

5/ -PO;-TGCTACGGT (SEQ ID NO:47) 2.12
TCAGATTGC-PO;-5' (SEQ ID NO:48)

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

5’ -P0O;-GTTGGCAGA (SEQ ID NO:51) 3.2
CACAACCGT-PO;-5' (SEQ ID NO:52)

5’ -P0O3;-CCTGTAGGA (SEQ ID NO:53) 33
CAGGACATC-PO3;-5* (SEQ ID NO:54)
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/ OH Fmuc, N #0H H j O~ BB74 H 0 BB71 BB72 BB73 N FN
OH FnDc, OH\ Fnoc, NOH HH O O BB76 BB77 BB75 OH

Frrnc' Frroc O FrrocN2.
0O NO2 HOFrroc' N/ |

Pant . HOH NOH Fnoc'N,,~OH O Ripe O BB78 BB79 BB780 Frrnc HN Frnt n
OFI | \ WOeMS/0p847%c 0 O OH ~."~ 0 BB81 BB82 BB83 H /[ PCTNIS20084042%4 O( O \
Fnoc' OH FnrocN OH N H O Fnoc BB85 BB86 BB84 -51 WO 2005/ 058479
PCT/ US2Q041042 - rr.Qc Erroc' N OH toc. N OH Frroc.NeA, . OH O
HO R OH #gf%%@%ﬁ%é?@&%@ %ﬁggs) JErroc -NFR V_ O Frroc OH
Frroc. NOH OH"AS —FVs SEQ ID NO:
5’ -P0O3-CTTACGCGA (SEQ ID NO:57) 35
CAGAATGCG-PO3-5’ (SEQ ID NO:58)
5’ -PO3;-TGGTCACGA (SEQ ID NO:59) 36
CAACCAGTG-PO3-5’ (SEQ ID NO:60)
57 -P0O;-TCAGAGCGA (SEQ ID NO:61) 3.7
CAAGTCTCG-PO3-5’ (SEQ ID NO:62)
57 -PO;-TTGCTCGGA (SEQ ID NO:63) 3.8
CAAACGAGC-P0O3-5’' (SEQ ID NO:64)
5’ -P0O3;-GCAGTTGGA (SEQ ID NO:65) 3.9
CACGTCAAC-PO;-5' (SEQ ID NO:66)
5’ -PO3;-GCCTGAAGA (SEQ ID NO:67) 3.10
CACGGACTT-PO;-5’ (SEQ ID NO:68)
5’ -PO;-GTAGCCAGA (SEQ ID NO:69) 3.11
CACATCGGT-PO3;-5’ (SEQ ID NO:70)
5 -POs-GTCGCTTGA (SEQ ID NO:71) 3.2
CACAGCGAA-PO1-5’ (SEQ ID NO:72)
5’ -PO3;-GCCTAAGTT (SEQ ID NO:73) 4.1
CTCGGATTC-PO3-5’ (SEQ ID NO:74)
5’ -PO3-GTAGTGCTT (SEQ ID NO:75) 4.2
CTCATCACG-PO;-5' (SEQ ID NO:76)
57 -P02:-GTCGAAGTT (SEQ ID NO:77) 43
CTCAGCTTC-PO;-5' (SEQ ID NO:78)
5/ -P0O3-GTTTCGGTT (SEQ ID NO:79) 4.4
CTCAAAGCC-PO;-5' (SEQ ID NO:80)
5’ -PO;-CAGCGTTTT (SEQ ID NO:81) 4.5
CTGTCGCAA-PO3;-5' (SEQ ID NO:82)
5’ -P0O3-CATACGCTT (SEQ ID NO:83) 4.6
CTGTATGCG-PO;~5' (SEQ ID NO:84)
5’ -P0O3;~-CGATCTGTT (SEQ ID NO:8%) 4.7
CTGCTAGAC-PO;-5' (SEQ ID NO:86)
5’ -PO;-CGCTTTGTT (SEQ ID NO:87) 4.8
CTGCGAAAC-PO,-5’ (SEQ ID NO:88)
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HOHO BB92 BB93 BB91 F O 110 / OH Frnt .

do

N FN. Frtoc Frroc, N OH H CH

H O BB94 BB95 BB96 Table 3: A igonucleotide tags used in cycle 1. Tag

Number T
AAATCGAT

NO: 122)

I D NO 123) (SEQ | D NO 124)

CATACGGCAGAT,
AAATCGATGTGCT

NO: 128)

I D NO 12

CTTA

Mot

equence Bottom Strand Sequence

5 - PQ3n &~ PG
G GAGTGACCACATCGATTTGG 1.1 (SEQ ID Ng.%ﬂ%z“ (‘@%&6‘1 D

5' -PCB3- 5'-PO3- AAATCGATGTGGACTAGGAG CCTAGICCACATCGATTTGG 1.2 (SEQ

5'-P03- 5'-P03- AAAT

arerialiond (588 1 o )

PCT/ US2004/ 04 Z5¥CAGT TEpRL:

1.7 (SEQ I D NO 133) (SEQ I D NO 134)
GATACGGCACATRGATTTAGGATY ((SEQ 1D MO :138) ( SEQ | D AND 136)

5' -POB- 5'-PCB- AAATCGATGTGOCGTATGAG
ECRCRGTTE (SEQ 11D NS .%2H) (SEQ | D A 126)
GATPEAGEA

5' - P03- 5' - PCB-

%&BTW%-)A' (SEQ I D NG 127) (SEQ ID
TGTGGACTAGCAG GCTAGICCACATCGATTTGG 1.5 (SEQ

10

PO3- AAAT
SEQ I D
RPATGAGCCGAGAG CTCGGCTCACATCGATTTGG
5'-POB- 5'-P03- AAATCGATGTGCCGTATCAG

GIGCGCTAAGAG
 132) -52 WD 2005/ 058479

5' - PCB- 5' - P03-

AAAT CGAT GT GCT GAAGIAR CSTHGAGCAGAECADI KBG 91)9 (SEQ | D NO 137) (SEQ ID

NC: 138)

5’ -PO;-CTCCACTTT (SEQ
CTGAGGTGA-PO;-5'

5’ -P0O3~-ACCAGAGCC (SEQ
AATGGTCTC-PO;-5'

5’ -P0O3-ATCCGCACC (SEQ
AATAGGCGT-PO;-5"

5’ -PO3-GACGACACC (SEQ
AACTGCTGT-PO;-5"

5’ -PO;~GGATGGACC (SEQ
AACCTACCT-PO;-5"

5’ -P0O;-GCAGAAGCC (SEQ
AACGTCTTC-PO;-5'

5’ -P0O3~-GCCATGTCC (SEQ
AACGGTACA-PO;3-5'

5’ -PO3-GTCTGCTCC (SEQ
AACAGACGA-PO;3-5'

5’ -PO;-CGACAGACC (SEQ
AAGCTGTCT-PO;-5"

5’ -PO3;-CGCTACTCC (SEQ
AAGCGATGA-PO;-5'

5’ -PO;-CCACAGACC (SEQ
AAGGTGTCT-PO;3-5"

5’ -PO3-CCTCTCTCC (SEQ
AAGGAGAGA-PO;-5'

5’ -P0O;-CTCGTAGCC (SEQ
AAGAGCATC-PO;-5'

ID NO:95)

(SEQ ID NO:

ID NO:97)

(SEQ ID NO:

ID NO:99)

(SEQ ID NO:

ID NO:101)

(SEQ ID NO:

ID NO:103)

(SEQ ID NO:

ID NO:105)

(SEQ ID NO:

ID NO:107)

(SEQ ID NO:

ID NO:109)

(SEQ ID NO:

ID NO:111)

(SEQ ID NO:

ID NO:113)

(SEQ ID NO:

ID NO:115)

(SEQ ID NO:

ID NO:117)

(SEQ ID NO:

ID NO:119)

(SEQ ID NO:

-42-

96)

98)

100)

102)

104)

106)

108)

110)

112)

114)

116)

118)

120)

4.12

5.1

5.2

53

54

55

5.6

5.7

5.8

5.9

5.10

5.11

5.12



i

5' - PO3- 5'-P03- AAATCGATGTGTGCGAGTAG ACTCGCACACATCGATTTGG 1.10 (SEQ I D

NO 139) (SEQ ID NO 140) 5'-PCB- 5'-PCB- AAATCGATGTGTTTGGCGAG

CGCCAAACACAT 1.11 (SEQ ID NO 141) (SEQ ID NO 14 ' - PCB- 5' - PCB-
AAATCGA'?%&SE G GTTAGOGCACATCGATTTGG 1. 12 (SEQ I D %Tiﬁ%ﬁ“ﬁ@éﬁél D

NO 144) 5'-PCB- 5'-P03- AAATCGATGTGAGCCGACAG GTCGGCTCACATCGATTTGG 1. 13 ( SEQ
| D NO 145) X (igk<2 BubfeNG(lrAS) Trib, ptPE3: 16mMPARRioARSTSIGNT NGM
TTCGGCTCACATCGATI. TGG 1. 14 (SEQ | D NO 147) (SEQ I D NO 148) 5'-PO3- 5' - POB-
AAAT CGAT GEEP CHMAENGBCL.CTACCGACACATCGATTTGG 1. 15 (SEQ | D NO 149) (SEQ I D

NO 150) 5'-PG3- 5'-P03- AAATCGATGTGGTTGCCGAG CGGCAACCACATCGATTTGG 1.16 ( SEQ
I D NO 151) (SEQ ID NO 152) 5'-PCB- 5'-PCB- AAATCGATGTGAGTGCGTAG

ACGCACT CAN GEHsE buier: 1500 ISR, bH NEY IDH3M GE@thRitiDY 10543M MgCRBS 5' - POB-
AAATCGATGTGGT TGCCAAG. TGGCAACCACATCGATTTGG 1. 18 (SEQ | D NO. 155) (SEQ I D

NO 156) M AdE; 580 mbd NaGAAATCGATGTGTGCGAGGAG CCTCGCACACATCGATTTGG 1. 19 ( SEQ
ID NO 157) (SEQ ID NO 158) 5'-PCB- 5'-P03- AAATCGATGTGGAACACGAG
CGTGTTCCé%%F TTTGG 1.20 (SEQ I D NO 159) (SEQ I D NO 160) 5'-PO3- 5'-POB3-
AAATCGAT GTCGAG CGACAAGCACATCGATTTGG 1.21 (SEQ I D NO 161) (SEQ ID

NO 162) 5'-PCB- 5'-PCB- AAATCGATGTGTTCCGGTAG AOCCGGAACACATCGATTTGG 1. 22

e R o2 TR B o Byl AT
1 in water; 75 pL of a 0.80 mM solution of one of Tags 1.1-1.12; 15 puL 10X ligase
buffer and 10 uL deionized water. The tubes were heated to 95 °C for 1 minute and then
cooled to 16 °C over 10 minutes. To each tube was added 5,000 units T4 DNA ligase
(2.5 pL of 22,000,000 unit/mL solution (New England Biolabs, Cat. No. M0202)) in 50
ul 1X ligase buffer and the resulting solutions were incubated at 16 °C for 16 hours.

Following ligation, samples were transferred to 1.5 ml Eppendorf tubes and
treated with 20 uL. 5 M aqueous NaCl and 500 pL cold (-20 °C) ethanol, and held at -20*'.

- °C for 1 hour. Following centrifugation, the supernatant 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 O-(7-azabenzotriazol-1-yl)-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 stired. 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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5'-P03- 5'-P03- 1.24 AAATCGATGIGGTCAGGTAG ACCTGACCACATCGATTTGG -53 WO
2005/ 058479 PCT/ US2004/ 042964 (SEQ I D NO 167) (SEQ I D NO 168) 5'-P03-

- PO3- GGCCTGTTAG AACAGGCCACATCGATTTGG 1. 25 69) (SEQ
| D NO, 17‘3@ %@a%% - P03- AAATCGATGTGGAACACCAG GGTGT‘F&%E%&W‘? GG 1. 26
(SEQ I D NO 171) (SEQ ID NO. 172) 5'-P03- 5'- P03- AAATCGATGTGCTTGTCCAG
GGACAAGCACAT B TibT3E was 2ssoBiein 05N of 03)1M S?E(i).ulnmméphh?elbuffdi (pBB3- 5' - PO3-

NG 176) B anggmist NesnomedAvcinr e éﬁ% PAPRICARFTHEIL. 20 (SEQ

|0 MO 1T SRURINRATE dishie 0P misine 9 ea&mmmﬁrm% |
CGGACAA TTTGG 1. 30 (SEQ ID NO 179) (SEQ ID NG 180) 5'-P03- 5'-P03-

AAATCGAT@'@IWOC&FW@AIW‘EHH@&M selllti@SE\Qs cEntNfugb8 1)4,08EQ | D
NO 182) 5! - 5%3 5 <503 AAATCCA %GAA CTGACATCGATTTGG 1. 32 (SEQ
| D NO 188 )R eyremaigs! r@&)fem?)ve F"tﬁl ¥Ipe TEYSrAEAACCAG

GGTTCCAQ&G%&@@J ?}W@nih o%%va(téEQHeQ {}Qu%&%h Q%Esbrhl%n%@uﬂxﬁﬁ}le s enP A S - PO3-
AAATCGATGT .34 (SEQ ID NO'1 SEQ I D

NG 188) an8'theRieblet Bas m&rdmﬁmwmmmmmmmm@@ 1.35 (SEQ
ACAGACAENPBEK PHFASS -0 49 B s hGT5 e dne) FOCRIFHOROT ol 5 - pos.

the reaction to 70% v/v. Centrifugation of the aqueous ethanol mixture gave a white

pellet comprising the library. The pellet was washed once with cold 70% aq. ethanol.

After removal of solvent the pellet was dried in air (~5min.) to remove traces of ethanol

and then used in cycle 2. The tags and corresponding building block precursors used in

Round 1 are set forth in Table 1, below.

" Tablel”
Building' | Tag
Block
Precursor
BB1 1.11
BB2 1.6
BB3 1.2
BB4 1.8
BBS 1.1
BB6 1.10
BB7 1.12
BBS8 1.5
BB9 1.4
BB10 1.3
BBI11 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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AAATCGATGTGGTCAGGCAG GOCTGACCACATCGATTTGG 1. 37 (SEQ I D NO: 193) (SEQ I D

NO 194) 5'-P03- 5'-P03- AAATCGATGTGGTCAGGAAG TCCTGACCACATCGATTTGG 1. 38 ( SEQ
ID NO 195) (SEQ ID NO 196) 5'-P03- 5'-P03- AAATCGATGTGGIAGCCGAG

CGGCTA 1.39 (SEQ I D NO 197) (SEQ I D NO 198§T/US2008849645: _ po3.
AAATCGATGTGGCCTGTAAG TACAGGCCACATCGATTTGG 1. 40 (SEQ | D NO: 199) (SEQ I D

NG 200) pGrifiBRfm skp dBGibed4oT CFAS EHals GITiElsATh MeEAdITGEs 1. 41 (SEQ
1D NO 200) (SEQ I DING 202) - 54 WO 2005/ 058479 PCT/ 52004/ 042964 °5' - P03-
5' - PO3- mehlocicpresesan fecEyrleszAdarresented-inclable 3. (SEQ | D NO 203) (SEQ

ID NO 204) 5'-P03- 5'-P03- AAATCGATGTGAGAGOGTAG ACGCTCTCACATCGATTTGG 1. 43
(SEQ I D NO 205) (SEQ I D NO 206) 5'-P03- 5'-PO3- AAATCGATGTGGACGGCAAG
TGCCGTCCACAT CphE préducts. o yclE Qwete INtedO¥ith (hSkc(dsirg prih&GBpwnDelo Bising

5' - P03- AAATCGATGTGCTTTCGCAG GOGAAAGCACATCGATI TGG 1. 45 (SEQ I D NO 209) ( SEQ

| D NO 21dhe mgthopdgscribed plogie faplagation AAGCAG GCTTACGCACATCGATTTGG 1. 46
(SEQ I D NO 211) (SEQ ID NO 212) 5'-PCB- 5'-PO3- AAATCGATGTGGCTATGGAG
CCATAGCCACATCGATTTGG 1.47 (SEQ I D NO 213) (SEQ I D NO 214) 5'-P03- 5' - P03-
AAAT CGATGT GACECTEBACGCCACAGTCACATCGARAETCS 1. 48 (SEQ | D NO: 215) (SEQ I D

NO 216) 5'-PCB- 5'- PO3; AMICGATGTCCTGBAMG TTCCAGCACATCGATTTGG 1. 49 (SEQ | D

NO 217) (SEQ | D NO 218)CTGFAASIRAAA CEEACTY B CEAT GT GCCGAAGTAG

ACTTCGGCACATCGATTTGG
Table 2
Building Cycle 2 Cycle 3 Cycle 4 Cycle 5
Block Tag Tag Tag Tag
Precursor
BB1 2.7 3.7 4.7 5.7
BB2 2.8 3.8 4.8 5.8
BB3 2.2 3.2 4.2 5.2
BB4 2.10 3.10 4.10 5.10
BB5 2.1 3.1 41 5.1
BB6 12.12 3.12 4,12 5.12
BB7 . 2.5 3.5 4.5 5.5
BB8 2.6 3.6 4.6 5.6
BB9 2.4 34 4.4 5.4
BB10 2.3 3.3 43 5.3
BB11 2.9 3.9 4.9 5.9
BB12 2.11 3.11 4.11 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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1.50 (SEQ I D NO 219) (SEQ ID N0 220) 5'-P03- 5'-PCB- AAATCGATGTGCTCCTGAAG
TCAGGAGCACATCGATTTGG 1. 51 (SEQ I D NO: 221) (SEQ I D NO. 222) 5'-PC8- 5' - P0O3-

AAATCGATGTGT CAG GACTGGACACATCGATTTGG 1.52 (SEQ ID QID
NC: 224) 2‘1"%%%' - P03- AAATCGATGTGAGAGCGGAG mmoﬁ%@%@ 1.53 (SEQ
| D NO 225) (SEQ I D NO 226) 5'-P03- 5'-POB8- AAATCGATGTGAGAGCGAAG

TCGCTCT CACAT@EAIH%i&oMl&%d@M#W&w ottt DN tARBInenbersRP&- 5' - PCB-
AAATCGATGTGCOGAAGGAG CCTTCOGGCACATCGATTTGG 1. 55 (SEQ I D NO 229) (SEQ ID

NO: 230) aceomptighed wsingthg followam GCAG GCTTCGGCACATCGATTTGG 1. 56 ( SEQ
| D NO 231) (SEQ ID NO 232) 5'-P03- 5'-P03- AAATCGATGTGTGTTCCGAG
CGGAACACACAT TTGG 1.57 (SEQ I D NO 233) (SEQ I D NO 234) 5'-P03- 5'-PCB-
AAATCGATSTEP G CGCCAGACACATCGATTTGG 1.58 (SEQ I D NO 235) (SEQ ID

NO: 236) 5'-PO3- 5'-P03- 1.59 AAATCGATGTGCTATCGGAG CCGATAGCACATCGAMGG - 55 WO
2005/ 058479 PCT/ US2004/ 042964 (SEQ I D NO: 237) (SEQ I D NO 238) 5'-P3-

5' - PO3- AAATCGATGT @\AQ\CWATCGATTTGG 1.60 (SEQ I D NO 239) (SEQ
| D NO 240) 5' - PERR-6 - PO3-~ AKATCCATEREX CTTCGGCACATCGATTTGG 1. 61
(SEQ I D NO 241) (SEBQ 1D NO 242) 5'. T BAMPCB2~ AAATCGATGT GGTTGCAGAG
CTGCAACCACATCGATI TGG 1. 62 (SEQ I D NO 243) (SEQ I D NO 244) 5'-PC3- 5' - PCB-
AAATCGA G CACCATCCACATCGATTTGG 1.63 (SEQ I D NO 245) (SEQ ID

NO: 246)

‘ Q o) (o g
OR-O "0 P ,
0- d “O-ACTGAG-PO,-5

Single letter codes for deoxyribonucleotides:
A = adenosine

C = cytidine

G = guanosine

T = thymidine

Building block precursors:
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5'-P03- 5'-POC3- AAATCGATGTGCTATCGCAG GCGATAGCACATCGATTTGG 1.64 (SEQ ID
NO 247) (SEQ I D NO 248) 5'-PQG3- 5'-P03- AAATCGATGTGCGAAAGCAG

aCTI T k-GG 1. 65 (SEQ I D NO 249) (SEQ ID NO 2 P - PO3-
AAATOOAT T ABIAT, 2 o T CACATGOATT 1% 1. 66 (SEQ I D ﬁ%%"’" ‘%éé“
NQ 252) 5'-PCB- 5'-PO3-. AMATCGATGTGTCTGGCAAG TGCCAGACACATCGATTTGG 1. o7 ( SEQ

I D NO 253) (SEQ I D NO 254) 5—P3- 5' - PR8- TCGAT@T GGATGGTCAG
GACCATCCACATCGATTTGG 1. 68 Q oD NO 256) YSEQ I D NO 256§ 5'-PCB- 5' - PO3-
AAATCGATGT GT TCGATFGG 4. 69 (SEgT\D NG 257) (SEQ I D
NO 258) 5 ' - PCB TGCCCEAEC OAAATCGAT TCGAG TTT GG 1. 70

(SEQ I D NOFBES (
GGAGGCACACATCGATTTGS 1. 7
AAATCGATGTGTGCCTCAAG TGR

1260) 5' -PCA 5' - POB- ABATCGATGTGTGCCTCCAG
(SEQ I D NO 261) (SEQ ID NO 262) 5'-PCB- 5' - P03-
CATCGATI TGG 1. 72 (SEQ I D NO 263) (SEQ I D

NO. 264) 5'-P0B- 5' - PERY TCGATGTGGGCATCCAG GGAT CATCGATTTGG 1. 73 (SEQ
| D NO 265) (SE®BID NO 266) 5BBPO3- 5' - PBB- TGAT T CGA
AAATCGATGTGGGCATCAAG TTTGG 1. 74 (SEQ I D NO 267) (SEQAD.NO 268) 5'-P03-
5' - POB- CGA CAG GGA CAT AAATCGATGT GTCGAG CGA TT 75 (SEQ I D NO. 269)
(SEQ I D NO. 270) 4%._-PC3- 5'-P03-A QCCA CAT ¢ A8R GTGGACGGATAG CGA
TIT GG 1.76 (SEQ{ D\NGP271) (FIEQ, 3) -56 WD 200% 058479
PCTI US2004/ 042964 25' “&®p3- 5' - PO8- CAG GCA CAT
moc
BB7
BES BB6
OH
Fmoc’ OH Fmc O Frroc —NH 0
BBS BB9 BB10
SN\
OH _ p =
H Frmoc —N | Fmoc-NH O Frroc < OH
Fmoc « OH C=0 N/\n/
ﬁ/\I(])/ Hm, H o
BB11 BB12 BB13 BB14
Froc. Aa_OH Frroc - Z o4 Fmoc. Fmoc <
Y Y Y b
BB15 BBI16 BB17 BBI18
Z
Fmoc —NH
5 O
(0]
BBI19 BB20
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AAATCGATGTGCCTGTCCAG CGA TTT GG 1.77 (SEQ I D NO. 273) (SEQ I D NO. 274)

5'-PCB- 5'-P03-CGT GCT TCA CAT AAATCGATGTGAAGCACGAG CGA TTTGG 1.78 (SEQ I D
NO 275) ( 276) 5'-P03- 5'-P03-TGA CAG GCA CAT

AT oo PO R 270 222 e (SEQ I D NO 277) ( SE&TIRBDHES* 5 - pca-
5' - PCB- GGT GCT TCA CAT AAATCGATGTGAAGCACCAG CGA TTT GG 1.80 (SEQ oo 279)
(SEQ ID NO 280) 5'-PO3-ACGCAAG GCA CAT 5 PEB- AAAT GCCTTOGTAG CGA TI T
GG 1.81 (SEQ I D N(y281) (SE NO: 282) 03- Frhod2Ri3- GEG_ACH ACA CAT
AAATCGATGTGTCGTQOGAG CGA TT 1.82 (SE NO: 283) ( SEQ | DN 284)

5'-PCB- 5' - POR- AAATOGATETGEAGTCTGAG OGA TTTOGG 1. 83 (SEQ I D
NC. 285) (SEQ P9 NO 28605 5FTRE Ry OSG ATC ACA CAT
AAATCGATGTGTGATECGAG "84 (HQHD NO 287) (SEQ I D NO. 288)

5 -P03- 5'-POB OGC CTG ACATCAT AAATCGATGIGTCAGGOGAG CGA TTT GG 1.85 (SEQ ID
NO 289) (SEQ IFhdiO 290) 5' - ggﬁ 5' - P03-BR33 ACG ACA CATBB

AAATCCATGTGTCGTEBAAG CGA TIT GG 1.86 (SEQ I D NO 291) (SEQ | 1 292)
5' -P03- 5'-P03- CTC OGT CCA CAT  AAATCGATGIGGACGGAGAG CGA (f1’ 1.87 (SEQ ID
NO: 293) (SEQ I D NQ.294) 5'-PQ3-.5' - PO3- CCA CAT

AAATCGATGT GGTAS
5' - PG3- AAATCGAT

CGA TTT 88 (SEQ |
TGTGTAG ACACAGCCACAT

NO 295) (Skf< D NO: 296) 5' - PO3-
1.89 (SEQ I D NO: 297) (SEQ

| D NO 298) - P03- GTI' C%)EQA] CGATGT G CGA TTT GG
1.90 (SEQ | [B‘ORIENZ SEQ | IN CEgO) FMB "OWC3- TGC ACA CAT
O Fmoc OH Ni=mocc;)
BB25 BB26 BB27 BB28

BB29 BB30 BB31
Fmoc,
Q OH i -
Emoc—N H OH HO Fmoc OH
H o “Fmoc 0]
BB32 BB33 BB34 BB35

-48 -



do.

AAATCGATGTGTCGGGECAAG CGA TTT GG 1.91 (SEQ I D NO: 301) (SEQ I D NO: 302)
5'-P03- 5'-P03- AAATCGATGIGGCTCGAAAG TTCGAGCCACATCGATI TGG 1.92 (SEQ ID

NO: 303) :304) 5'-PG3- 5 -PO3-CCG AAG CCA CA

AAATCGAT‘&'?%@ G CGA TIT GG 1. 93 (SEQ | D NO: 305) (E’lf@"ﬂ%“‘ﬁ(i"'%‘i%)
5'-PG3- 5'-P03-GIG CTA CCA CAT 1.94 AAATCGATGIGGTAGCACAG CGA TTT GG -57 WO
2005/ 058479 PCTI US2004/ 042964 (SEQ I D NO 307) (SEQ I D OR08) 5' - PC3-
5'-PGB- GAC CTT CCA CAT AAATCGATGTGGAAGGTCAG CGATTT GG 25 (SEQ | D NO 309)
(SEQ I D NGO 310) «“3y - P03- 5'- 5 EIE;A?O AT  AAATCGATGTGGTGCTGTAG CGA
TTT GG 1.96 (SE NG 311) (SE NG 3 Tabl e 4: gonucl eoti de tags
used in cycle 2: Nunmber Tep strand ence Bottom=strand sequence
5'-P03-GIT GCC TL ' - PO3Em OCCT 2 (I EQ I D NG 3X3) (SEQ I D NG 314)
5' - PO3- CAG gC OGT &y - PO3- GCT 2 (SEQ | R DQ 35)oH SEQ | D NO 316)

5' - POB- AGA CGTNGGK 5' - P03- CAC GIC TCT 2.3 (SEQ I D NOM1¥) (SEQ I D NO 318)
5'-P03CAGGACCG?5' PO3GGTCCTGCT2£}¥B(3EQIDNO ?(SEQIDNOSZO)
5' - P03- CAG GAC A&B365' - PO3- TGT MBB7GCT 2 SEQ ID 1) (SEQ I D NG 322)
5'-P03- CAC TCT GGT 5'-P03-CAG AGT GCT 2.6 (SEQ I D NG 323) Q I D NO 324)
5' - P03- GAC GGC TGT 5' - P03- AGC CGT_CCT™2.~iu (SEQ I D NO ) 325) " ( | D NO: 326)
5'-P03- CAC TCT -803- GAG A GCT 2A | D NO327) Z2( SEQ I D NG 328)
5' - PO3- GTA S&CV@/%(POSF.-“%G@ -SERQ0I D NO P88y, - | D NO: 330)
5' - PO3- Gige 5'Q P03- AAB T&G CCT 2. I8/ (SEQ I D NO 331H (4EQ I D NO 332)
BB40 BB41 BB42 BB43

Fmoc OH 0
BB47
BB44 BB45 BB46
: A4
) oY
lejerH F
Frioc” moc OH
o Froc . OH HN C’OH N
Froc O H o
H o

BB55
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5' - PCB- CAT CGC TGT 5' - P03- AGC GAT GCT 2.11 (SEQ ID NO 3

5' - P03- CAC TGG TGT 5' - P03- ACC AGT GCT 2.12 (SEQ I D NO 335) (SEQ | D NO 336)
5' - PCB- 5' - PCB- CAG TGG CCT 2.13 (SEQ I D NO 3  338)
5'-Pm-%’@"$o 5' - PCB- AGC CAG ACT 2. 14 (SEQIDNQgégﬁds?gg&HR NO: 340)
5' - P03- GCC ACT CGT 5' - P03- GAG TGG CCT 2. 15 (SEQ I D NO 341) (SEQ I D NO 342)
5' - P03- TGC CTC TGT 5' - Poe AGA GGC ACT 2,86 (SEQ I D NO 343) (SEQ | D NO 344)
5' - PO3- CAT CGC AGT 5' - GC GAT GCT 27 (SEQ I D NO 345) (SEQ I D NO 346)
5' - PO3- CAGGAAGGT5:"UJD&3\? oh CCT GCT 2. (SEQIDN0347) (SEQ I D NO 348)

GA

5'-PO8- GEC ATC TGT 5' - P@3

TGC CCT™9749 X SEQ I D NO 349) (SEQ | D NO 350)

58 WD 2005/ 058479 PCT/ Us2804/ 042964 5 HOOBOCGG TGC TGT 5' - PO3- AGC ACC GCT
2.20 (SEQ I D NO 351) (SEEs1 D NO 352) 5'BES®B- CAC TGG CGT 5' - POB- GOC AGT GCT
2.21 (SEQ I D NO 353) (SEQ I D NO 354) 5'-PO3- TCTCCTCGT 5' - PO3- GAGGAGACT 2. 22

(SEQ I D
(SEQ I D
(SEQ I D
(SEQ I D
(SEQ I D
(SEQ I D
(SEQ I D
(SEQ I D
(SEQ I D

NG 355) (SEQ ID NO 356)  5'-PO3-CCT GIC TGT 5' - PG3- AGA CAG GCT 2. 23
NG 357) (S D NO 358) ' - PO3Ff@8A CGC TGT 5' -P03-AGC GIT GCT 2.24
NG 359) (S D NOFS'BO)N : WWW GG'|65' PO3- CGA GEC ACT 2.25
NG 36 k) _SEQ@ONOBGZ)H y - PG3- ACA %g{ -PG3- GCA GIG TCT 2. 26
NO 363) (SEQQ D NO 364) 5'-PCB-TCG T o' _ pC3- AGG ACG ACT 2. 27
NG 365) (S dDNO366) BB60PC3- GCT HBgC AGT 5' - PC3- TGG CAG CCT 2.28
NO: 367) (S | D NO 368) 5' PCB- TCAGGCTGT 5' -PO3- AGC CTG ACT 2. 29
NO: 369) QIDNOB?O) ' - PCB- GCCA?TGTS' PG3- ACC TGG CCT 2.30
NG 371 EQID 372)
o/ /\ -OH
/\ OH
Frmc\ Frch ,NH o)
H 0
BB62 BB63 BB64 BB65
R (e}
S > H OH
Frroc: % OH Froc™~"~0
BB66 BB68
a
jo
Frmoc .. A~ _OH
N
0
BB69 BB71
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5!

NO 37. 4)

NO. 376)
NO: 378)
NO 380)
NO 382)
NO 384)
NO 386)
NO 388)
NO 390)
NO 392)
NO 394)
NO 396)
NO 398)
NO. 400)
NO: 402)

GCA CCT 2.46 (SEQ I D NO 403) (SEQ | D NO 404)

- PO3- GG ACC TGT 5'
PO3- CAA CGC AGT 5'
C ACG AGT 5'
?Bzﬁgg&ﬁ%eccTGT 5 -
- PO3- CCA GTC TGT 5' -
_B- GOC AGG A

5|

5 -P
5 -P

5' - PQ5S
5F' -P
B
5' PO3-

- PBBIICAT
5I
-59 WO 200

PO3- CCA TCG TGI 5' -

49 (SES D

-PO3- AGG TCC GCT 2.31 (SEQ ID NO:373)'. (SEQ ID
-PO3- TGC GTT GCT 2.32 (SEQ I D NO 375) (SEQ
PCB- TCG TGT GCT 2. 33 ( ) (SEQ

E
PO3- AGG CCA TCT 2. 34 (Sé%q/%‘qf{@% (SE% :

PG3- AGA CTG CCT 2.35 (SEQ I D NO 381) (SE

I D
I D

D
D

5 - Poe- TGG = 2.36 (SEQ | D NO 383) (SEQ | D
ACC A TCC /2\c3¢H(SEQ | D NO. 385) (SEQ I D
*Qéul‘dﬁ. POB- AAG 2.188 (SEQ I D NO 387) (SEQ ID

"GO0 AGT &' #RER. '39 (SEQ | D NO 389) (SEQID

I{?QBTG

_CCA GTC GGT 5' - PC3- WGAICTG GCT 2. 40 (SEQ I D NO 391) (SEQ I D
et GAG CGT 5' -

5'-PO3-OCCA GIC CGT 5' -

POB- GCT CAG TCT a4l (SEQ I D NO 393) (SEQ ID
PO3 GGA CTG GCT ~ 2.42 (SEQ I D NO 395) (SEQ I D
CTGGCT w43 (SEQ I D NO 397) (SEQ I D
C GAT GCTI2. 44 (SEO ID NO 399) (SEQ ID
PCB ACG ATG GCT Y2, 45 (SEQ I D NO 401) (SEQ I D
5/ 058479 PCT/ US2004/ 042964 54 POB- GTG CTG CGT 5' - PO3- GCA
Hy, _Bo3- GAC TAC GGT 5' - P03- CGT
- POB- GTG CTG AGT 5' - POB- TCA
' - POB- GCTGCATGT
1 410)  5' - PO3- GAGTGGTGT

GTCGE%%S o

DMNO. 405),, ( SEQ ®D NO. 406)
D NO 407N NO: 408)
09)"(SEQ I D

2,50 (SEQ I D 1) (B DNOoHL2)
N
H o) H o)
BB76 BB77
BB75
OH
o)
//\) Frmoc N oH
N_ . _OH OH
Frmoc ~ M H N
(o] ] - Frroe Q
BB78 BB79 BB780
,Fmoc
Mm > o
- N
TAE—OH [0] (I)..HI( OH
Fmoc O ol ©H o]
BBS1 BB82 BBS83
OH N
\ (
N . C o 5——@
Froc” OH  Fmoc. _~_ _OH
N
[;j (0]
Frmoc
BB86
BB84 BB3S
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5
5
5
5
5"
5
5
5"
5
5
5
5
5
5
5
5
5"
5
5
5
5

- POB- GACTACCGT 5' - POB- GGTAGICCT 2.51 (SEQ I D NO 413) (SEQ I D NO 414)
- POB- CGGTGATGT 5' - PO3- ATCACCGCT 2.52 (SEQ I D NO 415) (SEQ | D NO 416)
- POB- TGerARY/k4 R - POB- AGTCGCACT  2.53 (SEQ I D NO. 417)1"%@@0&@"%‘54418)
- POB- TCTGGAGGT 5' - PO3- CTCCAGACT 2.54 (SEQ | D NO: 419) | 2'420)
- POB- AGCACTGGT 5' - P0O3- CAGTGCTCT 2.55 (SEQ I D NG 421) (SEQ | D NO: 422)
- PO3- TCGCTT ' - PO3- « 2.56 A4S D NO: 4 (SEQ | D NQ 424)
- POB- AGCACT ' - PO3- GA CT 2.5 D NO: 425)] (SEQ I D NO: 426)
- POB- GCGATTSGT  5' - POB- CARTCGCCT 2 D NO.42¢Y (SEQ I D NO 428)
- PCB- CEatd CEEGT dt' - POB- 2.9 §SEQ | D NCG:429). (SEQ | D NG 430)
-PB-T 5 Fptses | 876 TBF N (SEQ | D NQO 432)
- PCB- AGTGCCTE 5' - POB-'AGEACTCT 2.610( SEQ | D NC# 438) (SEQ | D NO 434)
- POB- GGCAT 5' - POB- CTATGCCCT éB%Z (SEQ I D '\'0'13@5) (SEQ | D NG 436)
- PO3- GOGAT 5 - P03- GABREaCCT 2583 (SEQ 1D NOPB%7) (SEQ 1D No: 438)
- POB- TGCGACGGT 5' - PO3- CGTCGCACT 2. 64 (SEQ | D NO: 439) (SEQ | D NO: 440)
- PO3- GAGT ' - PCB- GCCACTCCT 2. 65 (SEQ I D NO: 441) (SEQ | D NO 442)
- POB- CGGTGA - PO3- CTCACCGCT 66 (SEQ | D NO 443) (SEQ I D NO: 444)
- POB- GCTGCAA ' - PCB- TTGCA 7 ( SEE VNG 445) (SEQ | D NO: 446)
- PO3- TTCCGCTGRS' - PO3- AGCGGAAGT 2, 68 (SEQ | : 449) (SEQ | D NO 448)
- PCB- GACEEG@A@E\;'/&PCB- TC@R&T,@CWOH 69 (SEQ | r 449) (SEQ | D NO 450)
- POB- ACAGAGIST ¥ - POB- GCTCTGICTg2. 70 (SEQ | D NG 451) (SEQ | D NO 452)
- POB- TGCGACCGT &' - POB- GGTCGCACT 2. 71 (SEQ I D NO 453) (SEQ | D NO: 454)
BB93
F
o
o P
HN H
~Froc Frmoc < OH H
”/\“/ ' | OH
(0] .
BB9%4 BB95 BB96
Table 3: Oligonucleotide tags used in cycle 1:
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 CCTTCAGCACATCGATTITGG
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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4

-60 WD 2005/ 058479 PCTI US2004/ 042964 5' - PO3- CCTGTAGGT 5' - PO3- CTACAGECT 2. 72
(SEQ I D NO 455) (SEQ I D NO 456) 5'-PO3- TAGCCGTGT 5' - P03- ACGGCTACT 2. 73
(SEQID%I;&% EQIDNO458) 5' - POB- TGOGACAGT 5' - oi’ 2 74 (SEQ
| D NO 4 NO 460) 5' - P03- GGTCTGTGT 5' - PO3- A ¥*(sEQ ID
NO 461) (SEQ I D NO 462)  5' - PO3- CGGTGAAGT 5' PO3- TTCACCGCT 2.76 (SEQ ID NO
463) (SE Q D NO 464) 503p03- CAACGAGGT 5' - CcTOEPRCT 77 (SE | D NO 465)
(SEQ I D NO: 466) 5' %T%E%R%WGGWATGCT&EGQC?@ 13167) ( SEQ
| D NO 468) 7 - P03- TEERCAGENG: L3I0B- CTGACGACT  $SF@ B b3fk|b 469) (SEQ ID
NO 470) 5'-P03- AGTGEEREE- 5' - PO3- TGGCACTCT 2. 80°° | D NO471 SEQ I D

NO: 472) 5' - POB- TAGABETSIGATGPOSCATATCAACT 2. 81GATA %107, | D

NO 474) 5' -1RB- GTCAGBSGID' NPOBHIGCTGACCT 2. 82SEGELP| RONDBEY5) (SEQ I D

5' - P03- TCAGGARGS- 5' - PO3- CTCCTGACT 2. 835°(BSBO | D NO: 477) (SEQ | D
5' - PCB- AGCAGATIGSTGPGETEAATEAET 2. 84GCEECAGDANATCHATISED | D

65651
55
22

NO 480) 5' -IR93- TTCOSEAG S NRAB MGOGGAACT 2. 8$SEGELD | RONCBE81) ( SEQ | D
NO 482) 5' - PC3- GTCAGCEGT- 5' - PO3- GGCTGACCT 2. 865(FeRQ | D NO 483) (SEQ I D
NO 484) 5'-POB- CGTAKXIIGATEPCEGOCAGIATCT 2. 87TACBEGCARAYAHEATIIRKS | D
NO: 486) 5' -P(@3- TAGOEBAGCHH' NPAB SNCGGCTACT 2. 88skSED | RoNDu487) (SEQ I D
NG 488) 5' - PO3- GTCAGEAGE.- 5' - PO3- TGCTGACCT 2. 895 (felzQ | D NO 489) (SEQ ID
NO 490) 5' - POB- GGTGAAXIGATETEITTEEEEBECT 2. 90cGEERAING AAFEIATIES | D
NGO 492) 5'-PpS3- CGGA@%@E&'N&%QTGTCCGCT 2. 9151§§EQ3| ﬁ;l:\lg)4§93) (SEQ I D
NG 494) 5’.PO3- 5°.PO3-
AAATCGATGTGCGCTAACAG GTTAGCGCACATCGATTTGG
1.12 (SEQ ID NO:143) (SEQ ID NO:144)
5’-PO3- 5°-PO3-
AAATCGATGTGAGCCGACAG GTCGGCTCACATCGATTTGG
1.13 (SEQ ID NO:145) (SEQ ID NO:146)
5’-PO3- 5°-PO3-
AAATCGATGTGAGCCGAAAG TTCGGCTCACATCGATTTGG
1.14 (SEQ ID NO:147) (SEQ ID NO:148)
5°-PO3- . 5°-PO3- '
AAATCGATGTGTCGGTAGAG . 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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5' - P03- TTAGCCGGTS' - 5' - PO3- CGGCTAACTS' - PO3 P03-3' 3"  2.92 (SEQ I D NO 495)
(SEQ | D NO 496) 5' - P0O3- GAGACGAGT 5' - POB- TCGTCTCCT 2. 93 (SEQ | D NO 497) (SEQ
| D NO 4 ' - PQ3- CGTAACCGT 5' - PCB- GBCTACGCT  2.94 (S (SEQ ID
NO: 500) %é'm‘%(i’ég)“?‘ieecsmm' - 5' - P03- ACGCCAACT5' - P03 Pog%}&%m"gﬁg (SEQ I D
NO: 501) (SEQ I D NG 502) 5'-PO3- ATGGCAGGT 5' - PO3- CTGCCATCT 2. 96 (SEQ I D

NO: 503) (SEQ | D NO 68E) IDEMOWs2D05/ 058479 PCTEEQUD4ND42%B4 Tabl e 5.

A i gonucl eotdide tags used in cycle 3 Tag Bottomstrand-—nunber Top strand
sequence sequence 5 :H¥3- CAG CTA CGA 5' - PC3- GTAB¥F GAC 3.1 (SEQ | D NO 505)
(SEQ I D NO 506) 5' ARHTCEAECERGUTICEFAGPCR- GCAABGARHCACATCSABTIBGNO. 507)
(SEQ | D NO 588) 5' ($0R-ENOCLSIGA 5' - PO3- AGG (ERE ERCNO3130)SEQ | D NO 509)
(SEQ | D NO 510) 5' -PPOEAG GAA CGA 5' - PCB- GTT EFROBAC 3.4 (SEQ I D NO 511)
(SEQ I D NO 512) 5' ARATCGATGACSAXPAGCAG(OR- GCGOREGTEAC AL ATCGETGH NO: 513)
NO 5268) 5' {$EB- GIANGCCITGA 5' - PO3- AGG (SEG CRCNC3.162)SEQ | D NO: 515)
NO 516) 5'-POB- CTG AAC GGA 5' - POB- CGT FEROGAC 3.7 (SEQ I D NO 517)
NO 518) 5'5 FROB-SASTAGATGESCT TAIOGAGET GOAL ANGCACATCSAQTIIOGNG: 519)
NO: 1520) 5{SRO3TTMOGGAICCA. . 5' - PO3- GEEQCAG ABC1743. 9 (SEQ I D

nunnom
M m mm
QOO0

N
_—_———

NG 521) (SEQ | D NO $3#)3-5' - PG3- TGC CTA CGA 5' - PCBOSTA GGC AAC 3.10 (SEQ ID
NO 523) (SEQ | D NO RZAYCGATAGTIEEGAGAAGCCGA 5' TEOBGCAMEACXTEAHCIBréd (SEQ I D
NO 525) (SE@$D NO 526y 15'NHOB7EGG TGA CGA 5' -(BER- GECAGE7@AC 3. 12 (SEQ I D
NO 527) (SEQ | D NO $3®)3.5' - P0O3- CAA CGA CGA 5' - RQBesITC GIT GAC
AAATCGATGTGAGTGCGGAG CCGCACTCACATCGATTTIGG
1.29 (SEQ ID NO:177) (SEQ ID NO:178)
5’-PO3- 5’-PO3-
AAATCGATGTGTTGTCCGAG CGGACAACACATCGATTTGG
1.30 (SEQ ID NO:179) (SEQ ID NO:180)
5°-PO3- 5°-PO3-
AAATCGATGTGTGGAACGAG CGTTCCACACATCGATTTGG
1.31 (SEQ ID NO:181) (SEQ ID NO:182)
5°-PO3- 5’-PO3-
AAATCGATGTGAGTGCGAAG TCGCACTCACATCGATTTGG
1.32 (SEQ ID NO:183) . (SEQ ID NO:184)
' 5°-PO3- 5’-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 CACAGGCCACATCGATTIGG
1.35 (SEQ ID NO:189) (SEQ ID NO:190)
5°-PO3-
5’-PO3-AAATCGATGTGCTCCTGTAG ACAGGAGCACATCGATTIGG
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) (SEQ ID NO:202)
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.13 (SEQ I D NO 529) (SEQ ID NG 530) 5'-P03-CTC CTC TGA 5' - PO3- AGA GGA GAC
.14 (SEQ ID NO 531) (SEQ ID NO 532) 5'-P03-TCA GGA CGA 5' - PCB- GTC CTG AAC
.15 (SE ) (SEQ I D NO: 534) 5'-P03-AAA GGC CTT TAC
.16 (SEg(* @0%@8@;) (SEQ I D NO. 536) 5' - POB- CTC CTCG&A’;A‘EEJ”E%%’% GGA GAC
.17 (SEQ I D NO:537) (SEQ ID NO:538) 5'-P03-CAG ATG CGA 5' - POB- GCA TCT GAC
.18 (SEQ | D NO 539§-PGEQ | D NO: 540) 5' - PCB- GCA'BOA- AGA 5' - PCB- TTG CTG CAC
.19 (SEQ | D NO: 541 pAAAJIEGA TS NECGIANGGAG PO3- GRS TINCGGACSTCEB3TAGE CCA CAC
.20 (SEQ | D4R0: 543X SEQEQD| BON20%44)  5' - PO3- COSEEN A TR0 526408- CTA CTG GAC
.21 (SEQ I D NO 5455 -FGEQ | D NO 546) 5' - PCB- ATG’4BOA- CGA 5' - PO3- GTG CCA TAC
.22 (SEQ | D NO: 547 pAQSEGATHTOAGABLGTAGR WO 2005GCEEECACRTTGWSZU0G/ 042964
- PO3- GGA @HS TGA 3SEB03DARA :G66)CAC 3. 23 ( SEQYHD ND 549)2dSEQ | D NO 550)
- POB- AAC TGA §'-p@O3- AGT TCG GAC 3.24 (SBRPOB. NO 551) (SEQ | D NO 552)

- P@B- CTC CTC AGA aAAAHGGAETGEACGECAAS 25 ( SHGAEG TN REATCGATRIEE NO 554)

- PQB- CAC TGy TCA §seBOIpANG.AGY)GAC 3. 26 (SEQJHY
PO3- GCC TGC' TAC 3. 27 (ngpb@ NO557) (SEQ | D NO 558)

- PG3- AGC AGG CGA

5|

N )2 d3EQ | D NG 556)

P03~ ACC ACG AGA 5:pERANTRRICTASTTROR @& NO. 560)
- PG3- AGA AGA T TAC 3. 29 SE FQ | D NO 562
- PG3- GIC g%% ?E C§§ géE)CAC 3 30( SQ ﬁgé (Sgb | D NO: 562)
- PG3- CCG AAC GGA H'\- 31 (S NO. 566)
e e e X %;%gr@&@c&z (& ?‘)ffgé%%%:%g)
- P33- GTG CGA 5 -PO3-
AAATCGATGTGGCTATGGAG CCATAGCCACATCGATTTGG
1.47 (SEQ ID NO:213) (SEQ ID NO:214)
5°-PO3- 5°-PO3-
AAATCGATGTGACTCTGGAG CCAGAGTCACATCGATTTGG
1.48 (SEQ ID NO:215) (SEQ ID NO:216)
5°-PO3-
5'-PO3-AAATCGATGTGCTGGAAAG TTCCAGCACATCGATITGG
- 1.49 (SEQ ID NO: 217) (SEQ ID NO:218)
* 5°-PO3- 5°-PO3- '
AAATCGATGTGCCGAAGTAG . ACTTCGGCACATCGATTTGG
1.50 (SEQ ID NO:219) (SEQ ID NO:220)
5°-PO3- 5-PO3-
AAATCGATGTGCTCCTGAAG TCAGGAGCACATCGATTTGG
1.51 (SEQ ID NO:221) (SEQ ID NO:222)
5'-PO3- 5°-PO3-
AAATCGATGTGTCCAGTCAG GACTGGACACATCGATTTGG
1.52 (SEQ ID NO:223) (SEQ ID NO:224)
5°-PO3- 5-PO3-
AAATCGATGTGAGAGCGGAG CCGCTCTCACATCGATTTGG
1.53 (SEQ ID NO:225) (SEQ ID NO:226)
5°-PO3- 5’-PO3-
AAATCGATGTGAGAGCGAAG TCGCTCTCACATCGATTTGG
1.54 (SEQ ID NO:227) (SEQ ID NO:228)
5’-PO3- 5’-PO3-
AAATCGATGTGCCGAAGGAG CCTTCGGCACATCGATTTGG
1.55 (SEQ ID NO:229) (SEQ ID NO:230)
5-PO3- 5°-PO3-
AAATCGATGTGCCGAAGCAG GCTTCGGCACATCGATTTGG
1.56 (SEQ ID NO:231) (SEQ ID NO:232)
5°-PO3- 5°-PO3-
AAATCGATGTGTGTTCCGAG CGGAACACACATCGATTTGG
1.57 (SEQ ID NO:233) (SEQ ID NO:234)
5'-PO3- 5°-PO3-
AAATCGATGTGTCTGGCGAG CGCCAGACACATCGATTTGG
1.58 (SEQ ID NO:235) (SEQ ID NO:236)
5'-PO3- 5’-PO3-
1.59 AAATCGATGTGCTATCGGAG CCGATAGCACATCGATTTGG
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3.33 (SEQ I D NO: 569) (SEQ I D NO:570) 5'-

3.34 (SEQ ID NO. 571) (SEQ ID N0:572). 5'-

CAC
TCG GA
AGT
| TC
GIC
TCG
TTC
CCA
TGT
CGr
GGA
CGC
CGC
CCA

PCT/ US2004/ 042964 5'-P@%B- CAC ACC GGA 5'

e Mgk

GAC
GAC
CAC
GAC
GAC
GAC
GAC
TAC
TAC
AAC
AAC
GAC

NO: 573) (SEQ I D NO: 574)

POB- GTG GAG AGA 5' -
POB- GGA CTG CGA, . 5'-
- PCB- CCG

5|

O ID N0:575) (SEQ I D NO 576)
3.37 (SEQ I D N0:577) (SEQ I D NO: 578)
3.38 (SEQ | DSKQ 5PONO:SEQ) | D NO. 580)

e it i e

POB- TCT CCA CAC
PO8- GCA GTC
POB- GGT
5' PCB- 29§“ PCB- GGC

- POB- CGA AAC GGA 5' - PO3- CGT
5csmmwm>AGA 5' - PO3- TCA

3.39 (SEQ %Mn (SEQ | D NO: 582) TS% CCG AAC AGA 5' - PO3- TGT
3.40 (SEQ ; Q1D 584) - PO3- GGT
3414 ‘l‘sé%‘% ﬁg&s &P REOOEENTREE hogAnc
(SEQ IIBERQIRgHP:238h | D No: l;gm ctSEQ AN 4O rcA 5 - PCB- AGG

SEQ | D NO 590) S5POPO3- AAC GAC CGA 5' - PO3- GGT

3 43 ( SEQ FEPQM: 58&
3.44 (SEQ | BAXTHRGY

ABGRNAG592)

3. 4%1( SEQ |(§>EQ0I599JP RSEQ | D NO. 594)

3.46 (SEQ SFPO®: 595) (SEQ | D NO 596)
3.47 (SEQ | BANTFENIGTRETGCAGBS598)

3. 4%2( SEQ I(BEROIBOSID:@8B® | D NO: 600)

FCIFEEGOACARCS 8ERTGG- PCB- GCT

5¢ SEEDEL DT & (4R JGGA 5' - POB- CTT
55PORCB- TGC GAA CGA 5' - PO3- GTT

TTGRACTACSTTGBEATEG PCB- CAG
(D D 20052058479

- PO3- CGGPOGT GAC 3.49 (SEQ ID

NO 601) (SEQ | D NO BAATCHAFPBCABIGECAGCCA 5' -CATCATCC SBLTTEATTEGE0 (SEQ | D
NO 603) (SE@eBD NO G8#p 3D- RG32@AC CGT TGA ©

NC: 605) (SEQ | D NO: 60603 5'

- PGEXD G L) 3.51 (SEQ ID
- POB- GGT GAG TGA 5' -sP@@3ACT CAC CAC 3.52 (SEQ ID

NG 607) (SEQ I D NO AAATCCATFRSCTXICACAGTCA 5' -FEBAPAGCABRTENATTTGG

1.64 (SEQ ID NO:247) (SEQ ID NO:248)
5'-PO3- 5°-PO3-
AAATCGATGTGCGAAAGCAG GCTTTCGCACATCGATTTGG
1.65 (SEQ ID NO:249) (SEQ ID NO:250)
5°-PO3- 5°-PO3-
AAATCGATGTGACACTGGAG CCAGTGTCACATCGATTTGG
1.66 (SEQ ID NO:251) (SEQ ID NO:252)
: 5°-PO3- 5’-PO3-
- AAATCGATGTGTCTGGCAAG TGCCAGACACATCGATTTGG
1.67 (SEQ ID NO:253) (SEQ ID NO:254)
5°-PO3- 5’-PO3-
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 TTIT 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 CGA TIT GG
1.75 (SEQ ID NO:269) (SEQ ID NO:270)
5’-PO3- 5’-PO3-ATC CGT CCA CAT
AAATCGATGTGGACGGATAG CGA TTT GG
1.76 (SEQ ID NO:271) (SEQ ID NO:272)

-56 -



W W W W W w0

GAC

PP |

(SEQ I D NO 609) (SEQ I D NO: 610) 5'-POB- CTG GCT AGA 5' - P03- TAG CCA GAC
(SEQ ID NO 611) (SEQ ID NO 612) 5' - PO3- CAC ACC AGA 5' - POB- TGG TGT GAC
( SE ) (SEQ ID NO 614) 5'-P03-AGC GGT A CGC TAC
(358"{’80%.5@% ) (SEQ ID NQ 616) 5' - POB- GTC AGA GG(&?% SE"EE@%&T@’C#GA CAC
(SEQ ID NO 617) (SEQ ID NO 618) 5'-P03-TTC CGA CGA 5' - POB- GTC GGA AAC
(SEQ I D NO: 619%°PEEQ | D NO 620) 5' - PO3- AGE-ROBIGEE/ACAG GEBRCARC GOC TAC
(SEQ I D h[z621yh%&EE§AIGEEEGIGIC5AﬁPO3-CHICG#KTHKQGS'-PCB-ACW CGA GAC
(SEQ | 0.NO 623)(SHESED ND2N): 624) 5' - PCB{SRC TITNGGA74) 5' - PO3- CAG CGT
3.61 (SEQ | D NOS62B}- (SEQ I D NO 626) 5' - PCB-ROBICGGGCIECA CATOB- ACC GAA
3.62 (SEQ | D NGARTOGABEIGAAGIAGRAF 5' - PABGSITTARE AGA 5' - P03- TGC TGG
3. 63 (SE'Q | D NQgZ9)IH S8R 213 )NO. 630) 5' - POSEGACD QBF: AG4) 5' - PO3- TAC GGT
3.64 (SE Q1D NOs62Dp. (SEQ | D NO 632)  5' - POS-KONCIGACAKSACH CRP3- AGA GCA
3.65 (SEQ | D NAASSBIGATERGLOTNPCAMY 5' - PABSAEATT@G CCGA 5' - PO3- GCT CAC
366 (S | D NO(aab)n S0P N 636) 5 - POSmOUIDGAG: 864 5 - PO3- TCT CAC
3.67 (SEO | D NO<636s. (SEQ D No638) 5 - PO IGEEGAGECR CAHOB- TGG AAG
3.68 (SEQ | D NG 630 hRNREHD 5 - PBGRTGT@A CGA 5' - PCB- GTA GGA
3.69(E@|DNQ%§L) 13N, 642) 5 P§E EnGlS. 59, 5' - PCB- OGT OGA
3.70 (SEC'I D NO; 64 SEQIDN0644) PO- Tl Cé\cgg
3.71 ( EQ I D Cgﬁbé &P nor oo
3.72 |D% %E;o 9 § &%ﬁg PCB- AAG CAC
3.73 (s | D 650) 5' A Aékcﬁﬁﬁ'cﬁﬁ CGA
AAATCGATGTGTCGTCCGAG CGA TTT GG
1.82 (SEQ ID NO:283) (SEQ ID NO:284)
5*_PO3- 5°.PO3-CAG ACT CCA CAT
AAATCGATGTGGAGTCTGAG CGA TTT GG
1.83 (SEQ ID NO:285) (SEQ ID NO:286)
5°-PO3- 5*-PO3-CGG ATC ACA CAT
AAATCGATGTGTGATCCGAG CGA TTT GG
1.84 (SEQ ID NO'287) _ (SEQ ID NO:288)
-- 5°PO3- 5-PO3-CGC CTG ACA CAT
o 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 TTT GG
1.93 (SEQ ID NO:305) (SEQ ID NO:306)
5'-PO3- 5°.P03-GTG CTA CCA CAT
1.94 AAATCGATGTGGTAGCACAG CGA TTT GG
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3.74 (SEQ I D NO: 651) (SEQ I D NO 652)
5' - PCB- AGA GCA GGA 5'

SRR

5' - POB-
5' - PO3-

-64 WD 2005/ 058479 PCT/ US2004/ 042964

-P03-CTG CTC TAC 3.75 (SEQ I D NG 653) (SEQ I D NO 654)
'-PO3-CGA GCA CAC 3.76 (SEQ I D NO
5 -PCB3-TGI CGA GAC 3.77 (SEQ ID NG
5'-PG8- GGA GAG TGA 5'

SEHUPHRR NG 650)

- P03- ACT CTC CAC 3.78 (SEQ I D NO 659) (SEQ | D NO 660)

5' - PC3- AGG CTG TGA 5(SHEBEAMO GUT)TAC 179 ( SEQ(SEQNDP6BQ) 308EQ | D NO 662)

5' - POB- AGA GCA CGA 5' -
5' - P03- CCA TCC TGA &P
5' - PO8- GTT CGG AGA

PCB8- GTG CTC TAC 3. 80 (SEQ
- AGG ATG CAC 3 81 (SE

g2 (S

5' - PCB- TGG TA% CeA 5 SERFLEP A’CQ?)AAC 3.83 (SE

5' - PCB- GTG CTC CGA 5'-PP3B- GGA GCA CAC 3.84 (SE
5' - POB- GTG CTC AGA RALBCGATRTEGAGCACTAS 85 (S
5' - POB- GCC GT¥ GGA 5(SBRSIITA0 G033 )ICAC 3. 86 .

r 5%°03- GAG TGG TGA 5'
5' - P03- GCT CCT TGA 5' -
5' - PO3- COG AAA GGA 5' -

NO: 676)
NO: 678)
NO: 680)
NO! 682)
NO: 684)
NO: 686)
NO: 688)
NO: 690)

s

1B: B89
3NGC6')C1
Aﬁ'I“NF@@n) (SEQ | D NO 674)
. (SSEQ IPNREB18Y5) (SEQ ID

FSREAD N0 666)

SEQ | D NO: 668)
Q 1 D NO: 670)
Géﬁ@ﬂ) NO: 672)

2.1
2.2
23
24
2.5
| 2.6
27
2.8
2.9

2.10

2.11

2.12

2.13

2.14

2.15

2.16

217

2.18

2.19

- pce- cﬁcrcaﬁmcsmboe s o

(SEQ ID NO:313)
5’-PO3-CAG GAC GGT
(SEQ ID NO:315)
5’-PO3-AGA CGT GGT
(SEQ ID NO:317)
5’-PO3-CAG GAC CGT
(SEQ ID NO:319)
5’-PO3-CAG GAC AGT
(SEQ ID NO:321)

" '5°.PO3-CAC TCT GGT

(SEQ ID NO:323)
5’-PO3-GAC GGC TGT
(SEQ ID NO:325)
5°-PO3-CAC TCT CGT
(SEQ ID NO:327)
5’-PO3-GTA GCC TGT
(SEQ ID NO:329)
5’-PO3-GCC ACT TGT
(SEQ ID NO:331)
5'-PO3-CAT CGC TGT
(SEQ ID NO:333)
5°-PO3-CAC TGG TGT
(SEQ ID NO:335)

(SEQ ID NO:314)
5’-PO3-CGT CCT GCT
(SEQ ID NO:316)
5’-PO3-CAC GTC TCT
(SEQ ID NO:318)
5’-PO3-GGT CCT GCT
(SEQ ID NO:320)
5’-PO3-TGT CCT GCT
(SEQ. ID NO:322)
5’-PO3-CAG AGT GCT

" (SEQ ID NO:324)

5°-PO3-AGC CGT CCT
(SEQ ID NO:326)
5°-PO3-GAG AGT GCT
(SEQ ID NO:328)
5’-PO3-AGG CTA CCT
(SEQ ID NO:330)
5’-PO3-AAG TGG CCT
(SEQ ID NO:332)
5'-PO3-AGC GAT GCT
(SEQ ID NO:334)
5°-PO3-ACC AGT GCT
(SEQ ID NO:336)

-~ P03- AGC ACT CAC 3.87 (SEQ ID NO 677) (SEQ ID
POB- AAG GAG CAC 3.88 (SEQ ID NO 679) (SEQ |

POB- CTT TCG GAC 3.89 (SEQ ID N0681) (SEQ I D
T@blepm)lmeuqigmc@@gsalswmcm@ AGT GAC 3.90 (SEQ I D NO

1 683) (SEQ ID
ID N0685) (SEQID

5’-PO3-GCC ACT GGT
(SEQ ID NO:337)
5’-PO3-TCT GGC TGT
(SEQ ID NO:339)
5’-PO3-GCC ACT CGT
(SEQ ID NO:341)
5’-PO3-TGC CTC TGT
(SEQ ID NO:343)
5’-PO3-CAT CGC AGT
(SEQ ID NO:345)
5’-PO3-CAG GAA GGT
(SEQ ID NO:347)
5’-PO3-GGC ATC TGT
(SEQ ID NO:349)

5’-PO3-CAG TGG CCT
(SEQ ID NO:338)
5°-PO3-AGC CAG ACT
(SEQ ID NO:340)
5°-PO3-GAG TGG CCT
(SEQ ID NO:342)
5’-PO3-AGA GGC ACT
(SEQ ID NO:344)
5’-PO3-TGC GAT GCT
(SEQ ID NO:346)
5’-PO3-CTT CCT GCT
(SEQ ID NO:348)
5’-PO3-AGA TGC CCT
(SEQ ID NO:350)
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3.94 (SEQ ID NO-.691) (SEQ ID NO 692) 5'-
3.95 (SEQ I D NO 693) (SEQ I D NO. 694) 5'-
5) (SEQ I D NO: 696)

3.96 ( SEg), ng"%gt

cycle 4

5' - PO3- GCCTGTCTr
-65 WD 2005/ 058ﬂ?WﬁG§ZﬂDIﬁ@429645’-P63-1’P2313AC¢(§EQ'GGI T 5
4.2 (SEQ212D NO. 69SEQ( SBQNOD3AID) 700) (SEQ RIB-NECEGRGC T 5'
.3 (SEQ | D NO 781903-GEQTGH NGT702) S5POPTRCAGTGEITT 5'

| .

|

|

|

921703)

SEQ I D
SEQ | D NO: 705)
SEQ I D
SEQ D

NN _h

mstrand

et O

PG3- TCT CGI GA 5' -
PG3- CGT GCT AGA 5' -

Table 6. di gonugﬁ%ézg&/&“?&% used in

nunber Top strand sequence sequence

1

PG3- CAC GAG AAC
PG3- TAG CAC GAC

- P03- GAC AGG CTC 4.1 (SEQ I D NO 697) (SEQID NO: 698)

(SEQ D NO:363)
LERN-TOrcOr¢Ge)

- (% GCCACTAER )5'
5' SRPB3 GNGGCAGACTS'
NP2707) (SEQ tD NB:7688) 5' - RERICAACRGE
NO 709) {SS3-cerrat€r S SRﬁésA@'@@ﬁETGéT P03- CCT CAG TTC 4.8 (SEQ

66y

- PG3- CCA GGA GIC
- PG3- GCA GAG TTC
- P03-GEC GAT GIC 4.4
- PG3- TAG TGG CTC 4.5
-PG3-CCG TGT GIC 4.6

-P33-GEC GIT GIC 4.7

-CCA GCA CTC 4.9 (SEQ ID
GAT GTC 4.10 (SEQ ID
ATG GIC 4.11 (SEQ ID

N(E)) )7 5)23( SEQ Bk Blﬁb 3§7)P03 BT RAR 7
el
NO: 719) (ZSEQ | D ?\6’% CLTHHST pca e -GHIA BB
NO: 721) @SEQ | D NeER73D) NO= 364) _ Poe RERGENP : 362

ID..NO:723.),: "%

(SEQ ID M@.6725)
2.27

2.28
2.29
2.30
231
2.32
2.33
2.34
2.35

2.36

-PO3-TCG TCC TG
(SEQ ID NO:365)
5’-PO3-GCT GCC AGT
(SEQ ID NO:367)
5’-PO3-TCA GGC TGT
(SEQ ID NO:369)
5’-PO3-GCC AGG TGT
(SEQ ID NO:371)
5’-PO3-CGG ACC TGT

~ (SEQ ID NO:373)".
5’-PO3-CAA CGC AGT * -~

(SEQ ID NO:375)
5’-PO3-CAC ACG AGT
(SEQ ID NO:377)
5’-PO3-ATG GCC TGT
(SEQ ID NO:379)
5’-PO3-CCA GTC TGT
(SEQ ID NO:381)
5’-PO3-GCC AGG AGT
(SEQ ID NO:383)

W@b@@?@l’)
§< [P Np:3568) &' -

6-GAG-CTC 4.12 (SEQ I D

CTG TTC 4.13 (SEQ ID

P03- CGG CAC TTC 4. 14 (SEQ
f{é—ﬂi@éﬁ%@&ﬁﬁ 5 -

PG3- ATG TCC GIC 4. 15

49' - POB- CCA GAC CTC

GCEECNEGPE
5°-P0O3-AGG ACG ACT
(SEQ ID NO:366)
5’-PO3-TGG CAG CCT
(SEQ ID NO:368)
5-P0O3-AGC CTG ACT
(SEQ ID NO:370)
5’-PO3-ACC TGG CCT
(SEQ ID NO:372)
5’-PO3-AGG TCC GCT

" (SEQ ID NO:374)

5’-PO3-TGC GTT GCT
(SEQ ID NO:376)
5’-PO3-TCG TGT GCT
(SEQ ID NO:378)
5’-P0O3-AGG CCATCT
(SEQ ID NO:380)
5’-PO3-AGA CTG GCT
(SEQ ID NO:382)
5’-PO3-TCC TGG CCT
(SEQ ID NO:384)

2.37

2.38

2.39

240

241

242

2.43

244

245

5’-PO3-CGG ACC AGT
(SEQ ID NO:385)
5’-PO3-CCT TCG CGT
(SEQ ID NO:387)
5’-PO3-GCA GCC AGT
(SEQ ID NO:389)
5’-PO3-CCA GTC GGT
(SEQ ID NO:391)
5’-PO3-ACT GAG CGT
(SEQ ID NO:393)
5’-PO3-CCA GTC CGT
(SEQ ID NO:395)
5’-PO3-CCA GTC AGT
(SEQ ID NO:397)
5'-PO3-CAT CGA GGT
(SEQ ID NO:399)

5’-PO3-CCA TCG TGT

(SEQ ID NO:401)

5°-PO3-TGG TCC GCT
(SEQ ID NO:386)
5’-PO3-GCG AAG GCT
(SEQ ID NO:388)
5°-PO3-TGG CTG CCT
(SEQ ID NO:390)
5’-PO3-CGA CTG GCT
(SEQ ID NO:392)
5’-PO3-GCT CAG TCT
(SEQ ID NO:394)
5°-PO3-GGA CTG GCT
(SEQ ID NO:396)
5’-PO3-TGA CTG GCT
(SEQ ID NO:398)
5°-PO3-CTC GAT GCT
(SEQ ID NO:400)
5’-PO3-ACG ATG GCT
(SEQ ID NO:402)
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i

1 728) 5

- PO3- GTTCCTCTP $O3GBCE@ACTGRA CTCS-PO3 AGTCGCACT

.16 (SEQ ID NO 727) (SEQ ID NO - PO3- GAGACGGTT 5' - PO3- CCG TCT CTC
.17 (SEQ ID NO 729) (SEQ ID NO: 730) 5'-PC8- CTTTCCGIT 5' - PC8- CGG AAA GTC
.18 (SEQ ID NO 731) (SEQ I D NO: 732) 5' - PCB- CAGATGGTT 5' - PCB- CCA TCT GTC
.19 ( SWO 2005/03847933) (SEQ | D NO: 734) 5' - PO3- CGGACACTFG/UPEYHEREITCC GTC
.20 (SEQ ID NO: 735) (SEQ ID NO 736) 5'-P03- ACTCCGTr 5'-P03- CGA GAG TTC
.21 (SEQ | D NO:5/¥D3-GBEQTALGD: 7385 -B03-B02 GCAGTAC! T 5' - P03- GTG CTG CTC
.22 (SEQ46D NO (=) IISEM{4ONO 740)(SER IBOBOAGPETCCI T 5' - P03- GGA GAG TTC
.23 (SEQ | D NO:57PDB-GSEQATGGD: 742%°-P63-CBAAGTCTIGGTT 5' - POB- CCA AGG TTC
.24 (SEQ47D NO: (BEX) IISE®I4DN0: 744)(sEo- RO3NAGAGBYGIT 5' - P03- GG CTC TTC
.25 (SEQ TD NOS74%)3-¢EECTGAND: 746)% pG3-TRARGACEETCC! T 5' - POB- GCA AGG TTC
.26 (SE@QsgD NO: ) fﬁﬁ@l&ﬁ\p 748)(SE5 IB%A&@E T 5'-P03- CGG ACT TTC
.27 (SEQ | D NO/3%; 4SS PCT/ US2004/ 042964
- PO3- CTG G O ¢ NO 751) (SEQ I D NO 752)
- POB- TCT T B3Pk . NO 753) (SEQ | D NO 754)
- PO3- TCTr 5 010, NO 755) (SEQ | D NO. 756)
- po8- CrATCoGTT . j s O fB2N0 757) (SEQ | D NQ 758)

- POB- %ACTCGT‘IS ceCEfG TTC 143GE No 759) (SEQ | D NG 760)
- PCB- A ébAGGTﬂ%EQ N4 TTC(SEQ3§Dé§9g‘;:§ NO 761) (SEQ I D NO 762)
- PC3- GTTCCTGTP 5’03&%0&@% CTCS 4PQ% NO 763) (SEQ | D NO 764)

- PO3- AGAETCGTT! SEQ PR3- N9 136 TTC<SEQ3§D BEQ‘lFL@)NO 765) (SEQ I D NO: 766)

2.53 (SEQ ID NO:417) (SEQ ID NO:418)
5’-PO3-TCTGGAGGT 5’-PO3-CTCCAGACT

2.54 (SEQ ID NO:419) (SEQ ID NO:420)
5'-PO3-AGCACTGGT 5’-PO3-CAGTGCTCT

2.55 (SEQ ID NO:421) (SEQ ID NO:422)
5'-PO3-TCGCTTGGT 5’-PO3-CAAGCGACT

2.56 (SEQ ID NO:423) (SEQ ID NO:424)
5'-PO3-AGCACTCGT 5'-PO3-GAGTGCTCT
. 257 (SEQ ID NO:425) (SEQ ID NO:426)"
5’-PO3-GCGATTGGT" 5*-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)

2.71

5’-PO3-TGCGACCGT
(SEQ ID NO:453)

5’-PO3-GGTCGCACT
(SEQ ID NO:454)
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. 36
.37
. 38
.39
. 40
.41
.42
.43
.44
.45
. 46
.47
.48
.49
.50
.51
.52
.53

B I T T S S S N S S S S S S e A

- PO3- CTGECTCTT 5

7) (SEQ ID NO768) 5'

(SEQ I D NO 76 - POB- GAG CCA GTC
(SEQ I D NO 769) (SEQ I D NO: 770) 5' - PCB- ACGGCATTT 5' - PCB- ATG CCG TTC
(SEQ I D_NO; 771) (SEQ I D NO: 772) 5'-P03- GGTGAGGTT 5' - P03- CCT CAC CTC
(SE%’ PU951847%73) (SEQ I D NO: 774) 5 -PO3' CCTTOCCHGT/USIOEMIAG AAG GTC
(SEQ I D NO: 775) (SEQ I D NO: 776)  5' - P03- TACGCTCTr 5' - P03- GAG CGT ATC

( SEQ TD NO:57P0B-CESTAGGNO: 7785 -pO3-BORCAGEEIAGTT 5' - P03- CTG CCG TTC

( SEQ7D NO (797@ ]([;sa@uwp: 780 (s50- EgsNeczg.gc):GTT 5' - P03- CGT CAG TTC

( SEQ O . 5 —5* - PO3- GTG CCG TTC

( SE : - POB- GGT CAG TTC
(SE% 0: - P03- CCG CAA ATC

( SE : - POB- CCT ACC ATC
(SEg : - POB3- GCC GAA CTC

( SE : T CTT 5' - PCB- GAA CGG CTC
( SE \D: _ - P03- CCT CTC CTC

( SE £ 796 EFEACTT 5' - P03- GTC AGT GTC
(SE 155 0: 798)(SE9 IPOYCCASELTCTT 5' - PO3- GAG CAC GIC
(S -CARCGASGYO 8007 -PA3-CBESTAREECGCTT 5' - PO3- GCGGATTTC

(

NO: mﬂq IBBEND 145 %0 802)(SEQ6 IDWIO2866) 058479 PCT/ US2004/ 042964
5' - PO3- AGGCTGGT TS PO3FGBAGCATGIC TTCS4PGHATSEDGASTING 803) (SEQ | D NO 804)
5' - PO3- GZTAGTGIT(SEQ PU3-NAG EAG CTC (SEQ55D( BE4EB) NO. 805) ( SEQ | D NO: 806)

5' - PO3- GGAGAGCT 5’ O3PS TEAGGTC CTCS5’-PO3-CTGACGACT

2.79 (SEQ ID NO:469) (SEQ ID NO:470)
5’-PO3-AGTGCCAGT 5’-PO3-TGGCACTCT
2.80 (SEQ ID NO:471) (SEQ ID NO:472)
5’-PO3-TAGAGGCGT 5’-PO3-GCCTCTACT
2.81 (SEQ ID NO:473) (SEQ ID NO:474)
5’-PO3-GTCAGCGGT 5’-PO3-CGCTGACCT
2.82 (SEQ ID NO:475) (SEQ ID NO:476)
5’-PO3-TCAGGAGGT 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
2.91 (SEQ ID NO:493) (SEQ ID NO:494)
5’-PO3-TTAGCCGGTS’- 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-TTGGCGTGTS’- 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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- PG3- GGAGAGATT 5

4.56 (SEQ I D NO 807) (SEQ ID NO 5' - P03- TCT CTC CTC
4.57 (SEQ I D NO. 809) (SEQ ID NO 810) 5'-PO3- AGGCTGCTT 5' - POB- GCA GCC TTC
4.58 (SEQ.| 1) (SEQ I D NO 812) 5'-PCB- GAGTGCGTIT 5' - PQ3- CT CTC
4.59 (S@F@%%%%B) (SEQ I D NO. 814) 5' - P03- CCATCCATngTE]%g%)%ATG GTC
4.60 (SEQ I D NO 815) (SEQ ID NO 816) 5'-POB- GCTAGTCTT 5' - P03- GAC TAG CTC
4.61 (SEQ ID NO.817) (SEQ ID NO 818) 5'-PO3- AGGCTGATT 5' - PO3- TCA GCC TTC
4.62 (SEQ ID NO. 819) (SEQ ID NO 820) 5'-PO3- ACAGACGIT 5' - POB- CGT CTG TTC
4.63 (SEQ I D NO, 821) (SEQ ID NO 822) 5'-POB- GAGTGCCTT 5' - P03- GGC ACT CTC
4.64 (SEQ | D_NO 823) (SEQ |D NQ 824) 5'-P03- ACAGACCTT 5'-P8-GGT CTG TTC
4. 65 ( SECehOSNOIgRAYcleotid8reps|uDedid GRB3 5' - PO3- CGAGCTI "I T: : “-.5''-P03- AAG
CTC GTC 4.66 (SEQ ID NO 827) (SEQ I D NO 828) 5'-P03- TTAGCGGIT 5' - P03- CCG
CTA ATC Wﬁ@? | 30) 5 - PCB- CCTCTTGIT 5' - PCB- CAA
GAG GTC ( (S 832) 5'-PO8- GGTCTCITT 5' - PCB- AGA
GAC CTC q’ﬂ’gg& {s ﬁﬁgshggd\ggﬁgé@% ﬁrg%@sy*oﬂu —PO3- GCCAGATTT 5' - PCB- ATC
TGG CTC 4, 70 ( i%gg% fs ér - PO3- GAGACCTTT 5' - PO3- AGG
TCT CTC #4!71 - POB- CACACAGTT 5' - P03- CTG
TGT GIC 4, 72 (s - POB- CCTCTTCTT 5' - PO3- GAA
GAG GTC %273 7)( NE) NO - PO3- TAGAGCGTT 5' - PO3- CGC
TCT ATC 4,74 (éE ?19%%@ f MG EMICAE _ po3- GCACCTTI T 5' - PO3- AAG
GTG CTC 43.¥5 ( SESHD I -N§w=) %‘)s EQ»&PQ% 1%) - po3- GECTTGTI T 5' - P03- ACA
AGC CTC 4.76 (SEEOBEA®GELGGAS Pﬂ}q?ﬁ L8 GAL - PO3- GACGCGATT 5' - P03- TCG
CGI CTC 34 (SEQ ID NO: 511) (SEQ ID NO:512)

5’-PO3-CAC ACG CGA

5’-P0O3-GCG TGT GAC

3.5 (SEQ ID NO:513) (SEQ ID NO:514)
5°-PO3-GCA GCCTGA 5’-P0O3-AGG CTG CAC
3.6 (SEQ ID NO:515) (SEQ ID NO:516)
5’-PO3-CTG AACGGA 5'-PO3-CGT TCA GAC
3.7 (SEQ ID NO:517) (SEQ ID NO:518)
5’-PO3-CTG AACCGA 5’-PO3-GGT TCA GAC
3.8 (SEQ ID NO:519) (SEQ ID NO:520)
5’-PO3-TCT GGA CGA. -5-PO3-GTC CAG AAC .
3.9 (SEQ ID NO:521) (SEQ ID NO:522) -
5’-PO3-TGC CTA CGA 5’-PO3-GTA GGC AAC "~
3.10 (SEQ ID NO:523) (SEQ ID NO:524)
5°-PO3-GGC ATA CGA 5’-PO3-GTA TGC CAC
3.11 (SEQ ID NO:525) (SEQ ID NO:526)
5’-PO3-CGG TGA CGA 5’-PO3-GTC ACC GAC
3.12 (SEQ ID NO:527) (SEQ ID NO:528)
5’-PO3-CAA CGA CGA 5’-PO3-GTC GTT GAC
3.13 (SEQ ID NO:529) (SEQ ID NO:530)
5°-PO3-CTCCTC TGA  5’-PO3-AGA GGA GAC
3.14 (SEQ ID NO:531) (SEQ ID NO:532)
5’-PO3-TCA GGA CGA 5’-PO3-GTC CTG AAC
3.15 (SEQ ID NO:533) (SEQ ID NO:534)
5°-PO3-AAA GGC GGA 5’-P0O3-CGC CTTTAC
3.16 (SEQ ID NO:535) (SEQ ID NO:536)
5°-PO3-CTC CTC GGA  5’-P0O3-CGA GGA GAC
3.17 (SEQ ID NO:537) (SEQ ID NO:538)
5’-PO3-CAG ATG CGA 5’-PO3-GCA TCT GAC
3.18 (SEQ ID NO:539) (SEQ ID NO:540)
5’-PO3-GCA GCA AGA 5°’-PO3-TTG CTG CAC
3.19 (SEQ ID NO:541) (SEQ ID NO:542)
5°-PO3-GTG GAG TGA 5’-PO3-ACT CCA CAC
3.20 (SEQ ID NO:543) (SEQ ID NO:544)
5°-PO3-CCA GTA GGA 5’-PO3-CTA CTG GAC
3.21 (SEQ ID NO:545) (SEQ ID NO:546)
5’-PO3-ATG GCA CGA 5’-PO3-GTG CCA TAC
3.22 (SEQ ID NO:547) (SEQ ID NO:548)
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4.77 (SEQ | D NO: 849) (SEQ |
4.78 (SEQ I D NO 851) (SEQ

4.7
5' -
5I

|

9 (SE
PCB-

- PO3- GGTCTCGIT 5' -

D
I D

NO: 850)
NO: 852)
LD NO: 883) (SEQ I D NO: 854)
GHEPHR4T8:  peB- ACG GAT GTC 4.80 (SEQ I D NO 8587
PCB- CGA GAC CTC 4.81 (SEQ I D NO 857) (SEQ I D NO 858)

5' - P03- CGAGCTGIT 5' - PO3- CAG CTC GTC

5' - PCB- TAGAGCCTT 5' - PO3- GGC TCT ATC

-68 WD 2005/ 058479 _PCTI US2004/ 042964
Ho#o%t 856)

5' - P03- GCCAGAGT7"-B03-BG3: CTCTHAC GLE03ACRGTSEAC D NO 859) (SEQ | D NO 860)
5' - PO3- GAGACCGTT(<ito REBMEGIST GESOH.188 NOSE@0)D NO 861) (SEQ | D NO 862)
5' - PCB- CGAGCTATE. 503808 AACTGIC GT803ABHTCSTAd D NO 863) (SEQ I D NO 864)
5' - PO3- CGMGTCT (g IS GG (Téisg 485N S D N 865) (SEQ 1D N0 866)
5' - PCB- GGTCTCCTT 303 B98 ey e P037E EORBAO NO 867) (SEQ | D NO 868)
5' - PO3- GACTT, .,-a.zg (G Qoo 4P fid.28Q) D NO. 869) (SEQ 1D NO 870)
5 - PO3- CATL, 503 PR GETAC CTho 488 i‘?o D NO 871) (SEQ I D NO 872)
5' - PO3- GAGACCATY 5 B IEGIPET SrEOA A AEETD No- . 873) (SEQ 1D NO-. 874)
5' - PCB- CAGTTSER. ph3Ne 'A Q49 S£¢2 1D NO 875) (SEQ I D NO 876)
5' - PO3- GCACCTGT -PO3-BEE AGE (6 O34 T Q4D NO..877) .. (SEQ 1D NO
878) 5' -H03- AAAQ%E%#P NO"5557) F‘@@Q:é@é‘?’r F¢ 4.92 (SEQ I D NO.-879) .
| D N0880) - POROTAGKTAET AGA' SpER3-B6K TG TEFC 4. 93 (SEQ I D NO 881) .
(SEQ I D IQ@3882) BEPAR QOAEDTT BEPER HSESEAY GTC 4. 94 (SEQ | D NO 883)

(SEQ | D NO 884) 5’ -BO3-AGiA GCE AT $'-BO3 G5 CIGTAAG GTC 4. 95 (SEQ | D NO 885)
(SEQ | D NQ29886) (SEQ- POBNOCAEGTTCT TN IHQ PMBNGAGERIG CTC 4. 96 (SEQ I D NO. 887)
( SEQ | D NO: 888) 5'TB®I-6TT. GTDGGAs p SHAORECA HEGAAC bui | di ng bl ocks and

ol i gonucl3at i de (8&Qs IDONOCEE3es

5’-PO3-CCG AAC GGA

(SEQ ID NO:564)
5-PO3-CGT TCG GAC

3.31 (SEQ ID NO:565) (SEQ ID NO:566)
5’-PO3-CAC TGC GGA 5’-PO3-CGC AGT GAC

3.32 (SEQ ID NO:567) (SEQ ID NO:568)
5’-PO3-GTG GAG CGA 5’-PO3-GCT CCA CAC

3.33 (SEQ ID 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-CACTGC CGA 5’-PO3-GGC AGT GAC

3.37 (SEQ ID NO:577) (SEQ ID NO:578)
5-PO3-CGA AACGGA 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 GCTTGA 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 CAGCGA 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 GAACGA 5’-PO3-GTT CGC AAC

3.47 (SEQ ID NO:597) (SEQ ID NO:598)
5’-PO3-CTG GCT GGA 5’-P0O3-CAG CCA GAC

3.48 (SEQ ID NO:599) (SEQ ID NO:600)
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1-4. Building bl ock Cycle 1 Cycle 2 Cycle 3 Cycle 4 BB1 1.1 2.1 3.1 4.1
BB2 1.2 2.2 3.2 4.2 BB3 1.32.33.34.3 BB4 1.4 2.43.44.4 BB5 1.5 2.5
3.5 4.5 6 3.6 4.6 BB7 1.7 2.7 3.7 4.7 -69 479
PCTI Uszomﬁ%?fg G BBS 1.8 2.8 3.8 4.8 BB9 1.9 2.9 3 9%@89’%%%“10 2.10
3.10 4.10 BB11 1.11 2.11 3.11 4.11 BB12 1.12 2.12 3.12 4.12 BB13 1.13
2.13 3.13 4. 13 5BPA3-CACLACC GIdA 3.51903.0GG TBBIEAQ. 15 2. 15 3.15 4. 15 BB16
1.16 2. 16343) 16 4skh 1BBHD bollh 2. (Sh@ 1) N0:kb2)BB18 1.18 2.18 3.18 4.18
BB19 1. 19 19 jL@g,AA(;hQGCRQ?@Al 2H03.fG BAR0T AL 20 BB21 1.21 2.21 ..3.21.
4,21 4682) lID?:iqo?,g?é.’q 3 23 4.23 BB24 1.24 2.24
3.24 4 24 532551P &@éGQﬁﬁ\4 52503% 3.26 4.26 BB27 1.27
2.27 3.27 é‘ 27 8 Nnggs 2.29 3.29 4.29 BB30
1.30 2. 30" 30 3_ Aé |332 1.32 2.32 3.32 4.32
BB33 g,% gg’; 3% %Agé 34 BB35 1.35 2.35 3.35 4. 35
BB36 36 § 3 % e
3.53 (SEQ ID NO:609) (SEQ ID NO:610)
5'-PO3-CTG GCT AGA  5°-PO3-TAG CCA GAC
3.54 (SEQ ID NO:611) (SEQ ID NO:612)
5"-PO3-CAC ACCAGA 5’-PO3-TGG TGT GAC
3.55 (SEQ ID NO:613) (SEQ ID NO:614)
5'-PO3-AGC GGT AGA  5°-PO3-TAC CGC TAC
3.56 (SEQ ID NO:615) (SEQ ID NO:616)
5°-PO3-GTC AGA GGA  5’-PO3-CTC TGA CAC
3.57 (SEQ ID NO:617) (SEQ ID NO:618)
5’-PO3-TTC CGA CGA  5°-PO3-GTC GGA AAC
3.58 (SEQ ID NO:619) (SEQ ID NO:620)
5’-PO3-AGG CGT AGA  5’-PO3-TAC GCC TAC
3.59 (SEQ ID NO:621) (SEQ ID NO:622)
5'-PO3-CTC GACTGA  5°-PO3-AGT CGA GAC
3.60 (SEQ ID NO:623) :(SEQ. ID NO:624). ..
- 5 -PO3-TAC GCT GGA  5-PO3-CAG CGT AAC
3.61 (SEQ ID NO:625) (SEQ ID NO:626)
5.PO3-GTT CGG TGA  5°-PO3-ACC GAA CAC
3.62 (SEQ ID NO:627) (SEQ ID NO:628)
5'.PO3-GCC AGC AGA  5°-PO3-TGC TGG CAC
3.63 (SEQ ID NO:629) (SEQ ID NO:630)
5’-PO3-GAC CGT AGA  5’-PO3-TAC GGT CAC
3.64 (SEQ ID NO:631) (SEQ ID NO:632)
5'.PO3-GTG CTCTGA  5’-PO3-AGA GCA CAC
3.65 (SEQ ID NO:633) (SEQ ID NO:634)
5’.PO3-GGT GAG CGA  5’-PO3-GCT CAC CAC
3.66 (SEQ ID NO:635) (SEQ ID NO:636)
5°-PO3-GGT GAG AGA  5°-PO3-TCT CAC CAC
3.67 (SEQ ID NO:637) (SEQ ID NO:638)
5'.PO3-CCT TCC AGA  5°-PO3-TGG AAG GAC
3.68 (SEQ ID NO:639) (SEQ ID NO:640)
5'-PO3-CTCCTACGA  5’-PO3-GTA GGA GAC
3.69 (SEQ ID NO:641) (SEQ ID NO:642)
5°-PO3-CTC GACGGA  5’-PO3-CGT CGA GAC
3.70 (SEQ ID NO:643) (SEQ ID NO:644)
5’-PO3-GCC GTTTGA  5’-PO3-AAA CGG CAC
3.71 (SEQ ID NO:645) (SEQ ID NO:646)
5°-PO3-GCG GAG TGA  5°-PO3-ACT CCG CAC
3.72 (SEQ ID NO:647) (SEQ ID NO:648)
5 PO3-CGT GCT TGA _ 5'-PO3-AAG CAC GAC
3.73 (SEQ ID NO:649) (SEQ ID NO:650)
5’.PO3-CTC GACCGA  5°-PO3-GGT CGA GAC
3.74 (SEQ ID NO:651) (SEQ ID NO:652)
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BB38
2.39
2.42
1.45
BB48
BB51
2.53
1.56
BB59
BB62
BB65
BB68

PCT/ uszoéz?ﬁ0429é§EQBéPoN
1.72 2.72 3.72 %

BB75 1.787%. 75 :45’@9 AD7

‘PR NWWR

RPRRRN

2478 25

3?’@45 P 4
59 .
:6572 65 S Té;?

3.80

3.81

3.82

3.83

3.84

PO3-

NO:661)
5’-PO3-AGA GCA CGA
(SEQ ID NO:663)
5’-PO3-CCA TCC TGA
(SEQ ID NO:665)
5’-PO3-GTT CGG AGA
(SEQ ID NO:667)
5°-PO3-TGG TAG CGA
(SEQ ID NO:669)
5’-PO3-GTG CTC CGA
(SEQ ID NO:671)

735897404
AGEAIG TG4 55 %O%A%

8

(SEQ ID NO: 6 62)
5’-PO3-GTG CTC TAC
(SEQ ID NO:664)
5’-PO3-AGG ATG GAC
(SEQ ID NO:666)
5-PO3-TCC GAA CAC
(SEQ ID NO:668)
5°-PO3-GCT ACC AAC
(SEQ ID NO:670)
5’-PO3-GGA GCA CAC
(SEQ ID NO:672)

C‘% %Zﬁ BB5

%cés

3.85

386 1D NO:
fo 5 PO3-GAG TGE. TGA
3.87 -

3.88
3.89
3.90
3.91
3.92
3.93
3.94
3.95

3.96

5’-PO3-GTG CTC AGA
(SEQ ID NO:673)

5’-PO3-GCC GTT GGA
J(SEQ :ID NO:675)

(SEQ.ID NO:677)
5’-PO3-GCT CCT TGA
(SEQ ID NO:679)
5’-PO3-CCG AAA GGA
(SEQ ID NO:681)
5'-PO3-CAC TGA GGA
(SEQ ID NO:683)
5’-PO3-CGT GCT GGA
(SEQ ID NO:685)
5’-PO3-CCG AAA CGA
(SEQ ID NO:687)
5’-PO3-GCG GAG AGA
(SEQ ID NO:689)
5’-PO3-GCC GTT AGA
(SEQ ID NO:691)
5°-PO3-TCT CGT GGA
(SEQ ID NO:693)
5°-PO3-CGT GCT AGA
(SEQ ID NO:695)

5’-PO3-TGA GCA CAC
(SEQ ID NO:674)
5’-PO3-CAA CGG CAC

. (SEQ ID NO:676)

5'-PO3-AGC ACT CAC
(SEQ ID NO:678)
5’-PO3-AAG GAG CAC
(SEQ ID NO:680)
5’-PO3-CTT TCG GAC
(SEQ ID NO:682)
5°-PO3-CTC AGT GAC
(SEQ ID NO:684)
5°-PO3-CAG CAC GAC
(SEQ ID NO:686)
5’-PO3-GTT TCG GAC
(SEQ ID NO:688)
5’-PO3-TCT CCG CAC
(SEQ ID NO:690)
5’-PO3-TAA CGG CAC
(SEQ ID NO:692)
5°-PO3-CAC GAG AAC
(SEQ ID NO:694)
5°-PO3-TAG CAC GAC
(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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.38 2.38 3.38 4.38 -70 WD 2005/ 058479 PCT/ US2004/ 042964 BB39 1. 39
.39 4.39 BB40 1.44 2.44 3.44 4.44 BB41 1.41 2.41 3.41 4.41 BB42 1.42
. AP0 Z005058438B43 1. 43 2. 43 3.43 4.43 BB44 1.40 2. BOTAS294/04296¢ BB45
.45 3.45 4.45 BB46 1.46 2.46 3.46 4.46 BB47 1.47 2.47
28 228 248 AopORBIA 1sdototh Groag. 19 BES0 L o0
. 2: .52 4.52 BB53..
1.55 2.55 3.
8 1.58 2.58
At 60 BB61 1.61
.63 BB64 1.64
.66 BB67 1.67
69 -71 WD 2005/ 058479
1.71 2.71 3.71 4.71 BB72
74 1.74 2.74 3.74 4.74

3.47 4.47
2.50 3.50 4.50
. 1.53 .

55 4.55 BBS6
3.58 4.58

2.61 3.61 4.61
2.64 3.64 4.64
2.67 3.67 4.67



b e |

.76 2.76 3.76 4.76 .77 3.77 4.

BB76 1 BB77 1.77 2 77 BB78 1.78 2.78 3.78 4.78
BB79 1.79 2.79 3.79 4.79 BB80 1.80 2.80 3.80 4.80 BB81 1.81 2.81 3.81 4.81
BBS2 1.82 2.82 3.82 4.82 BB83 1.96 2.96 3.96 4.96 BB84 1883 2 gg 3.83 4.83
BBS5 1. VD 20088584784 4.84 BBS6 1.85 2.85 3.85 4.85 peBT/YSHRVHHS 3 g6 4 g6
BBSS 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’POILBICTGELP 1. 91PA3-ECAIGGA GI®1 BBI3 1.92 2.92 3.92 4.92
BB94 1.93822.93 3(SED AIDNO BRYS) 1. 4ED. 9B K09X00)94 BBI6 1.95 2.95 3.95 4. 95

1X |i gase buffers-pe3-adrJTGSTT PH $:-PO3-GCAGAGITIC ot hreitol ; 10 M MCl 2; 2nM

ATP;  504n3M NaCl (sEQ 21 DMN@OD®1 0584 880PED NB2004)042964 | oX i gase buf fer:
500 mM Tris, pH sfpp3-dofcadtert hi gt ppsidad Gate@raoM MyC12; 20 M ATP; 500 mM
NaCl Att@ghmant ng BINGOT ) € JRaeerpt RoCarmrgund 2 To a sol ution of
Conpound 2 (60 g p é@@ C-[iA-Il‘r?dl ug1 pgqu@%tqt (150 nmM pH 9.4) that was
chllledg %t§ oN7'6 c-15-am no-

4,7,10, 13- tet rac§< t@[g@ 85‘3 8 , N- di net hyl f or mam de ( DVF)
(16 m_,4 15 M 0 e 6a n% g - (4, 6-di net hoxy|

1.3.5]tri 2|n2 C | ehydrate(DI\/rI'M\/p in water
(9.6 i, 25M E for 2 hours at 4 C before
an additf naI ( %Il‘é(ﬁt %)f S(S vvere added and shaken for a
further 16 hour CIGAGHITdwi n 59 %Tl%pq 0. 1X volunme of 5 M aqueous
NaCl and4d 2.5X (ﬁﬁ:an%D&FO Thlh ( §@QC DeMR4ddR)was added and the mixture

was al l owed to sY&RS- @?GC"Q@GETfor 5aF03-F3&§s@ 86&dChour. The nixture was then
centrifud@d for (SEQi HutNQ: 81314, 068X B NR:J14)C centrifuge to give a
white pellet whiZRORCATGSACHTW t B’-POI-GTRGMI &I€ t hen dried in a

| yophi | i 440 at r (EQtEIPEP allske f AISERO IR N@:646)The solid was dissolved in
40 m, of waterS’PW-QUATCGETTby RePOI-CEGEAEGEGTAPLC with a Waters Xterra
RP18 col ym. A SE@aryD mibi 77 phadsegr adi &at: 7080fi | e was used to elute the

product using a
4.12

PPOIMGCTGCACTT
(SEQ ID NO:719)

5’-PO3-GTG CAG CTC
(SEQ ID NO:720)

4.13
4.14
4.15
4.16
4.17
4.18
4.19
4.20
4.21
422
4.23

4.24

5’-PO3-ACAGAGGTT
(SEQ ID NO:721)

5’-PO3-CGGACATTT
(SEQ ID NO:725)
5’-PO3-GGTCTGGTT
(SEQ ID NO:727)
5’-PO3-GAGACGGTT
(SEQ ID NO:729)
5’-PO3-CTTTCCGTT
(SEQ ID NO:731)
5’-PO3-CAGATGGTT
(SEQ ID NO:733)
5’-PO3-CGGACACTT
(SEQ ID NO:735)
5’-PO3-ACTCTCGTT
(SEQ ID NO:737)
5°-PO3-GCAGCACTT
(SEQ ID NO:739)
5’-PO3-ACTCTCCTT
(SEQ ID NO:741)
5°-PO3-ACCTTGGTT
(SEQ ID NO:743)

.5’-PO3-AGTGCCGTT: : -
" (SEQ ID.NO:723).: "

5’-PO3-CCT CTG TTC

“{SEQ ID NO:722)

5°-P03-CGG CAC TTC
(SEQ ID NO:724)
5'-PO3-ATG TCC GTC
(SEQ ID NO:726)
5°-PO3-CCA GAC CTC
(SEQ ID NO:728)
5°-PO3-CCG TCT CTC
(SEQ ID NO:730)
5°-PO3-CGG AAA GTC
(SEQ ID NO:732)
5°-PO3-CCA TCT GTC
(SEQ ID NO:734)
5°-PO3-GTG TCC GTC
(SEQ ID NO:736)
5°-PO3-CGA GAG TTC
(SEQ ID NO:738)
5’-PO3-GTG CTG CTC
(SEQ ID NO:740)
5°-PO3-GGA GAG TTC
(SEQ ID NO:742)
5°-PO3-CCA AGG TTC
(SEQ ID NO:744)

4.25

4.26

427

5’-PO3-AGAGCCGTT
(SEQ ID NO:745)
5°-PO3-ACCTTGCTT
(SEQ ID NO:747)
5’-PO3-AAGTCCGTT
(SEQ ID NO:749)

5°-PO3-CGG CTC TTC
(SEQ ID NO:746)
5’-PO3-GCA AGG TTC
(SEQ ID NO:748)
5°-PO3-CGG ACT TTC
(SEQ ID NO:750)
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l

aqueous triethylamoni um acetate buffer at pH 7.5 and 99% acetontril e/ 1%
water solution. The purified material was concentrated by | yophi lization
and the‘%gg%é}%@g% resi due was dissolved in 5 nL of water. | X vol unme of
pi peri di 4 ed to the solution and the mxture ﬁﬁyUS%W‘/PV%“naken f or
45 m nutes at roomtenperature. The product was then purified by ethanol
precipitation ass'dERGGhTI@lITe INFOBLPAGECG ANC centrifugation. The
resul tingogellet (3eg yBsked76W ce WHG IxoIND Ets2H and dried by
| yophi li zation to.mNegTOGTTETEd ComposighBcGaycte 1 To each well in a 96
wel | pl aygowas added 18- Rol7988)a 4(gHdVM1IPINGiyy)of Conpound 3 in water; 100
L of a 1 nM sol uiigis.ehgengacafr ol isappyel LpEdest@gs 1.1 to 1.96, as shown
in Tabl e, 34(the W%Oérlﬁaﬁb%%) NRUH Dcé’é\kp:-; s was 1:2). The plates were
t hen,

heat ed to 5C fo over 10 m nutes. To each

wel | was ded 1 ) sT4DNAI|gase(1Lofa
30 -73 wf583 005/ 0 §P %

Sci ence,

were incd ted a

M aqueous NaCI dt | 5t’803‘ Ctollowed by 500 L cold (-20
C) ethandt33 and iﬁ%ﬁ@ 5’? N@Gﬂ@l? or SHEQ D NIEP're7 Iat es were centrifugated for
1 hour at 3200g §rPQ3-BEERGRATEOUI t5¢POAIGAGPAARIC cent ri fuge using Beckman

M cropl u$-3@arri e SEQTER NOpdFRat anQSEQasIQ:é‘I%ﬂﬁ‘l)y removed by inverting the
pl ate and t he pef’tRA3I-AeACIEEAdd Wit ROIEEAGTECUEC col d et hanol at -20 T.
Each of w3 pel | é8EQWED NAed68) ssolSEQ Ih Npxdideh borate buffer (50 L, 150
mv pH 9.4) to E-RARGEHCCACTON of5’-POAGABGAMMCTCed to 4 T. To each solution
was added.3$0 equi(SBQeDDSNOf 76m¢ of (3HEe 196 NDk4a8)ng bl ock precursors in DV
(13 L, 0.15 M TeolbonedcBrTédTequisvRDeGAG CCABFEMM i n water (8 L, 0.25M,
and t he Soj7ut i on$smgrQDgg@t.l759§hakgE tHﬂ@qoﬁyf—;@r 2 hours, an additional 40
equi val ents of ogep®f.aeaeit di naLpBh QekG eeecrifsor and DMIVM wer e added and
the sol utjgns vvergE@e@bl ﬁosb ken f EQI DYy Sy 4 T. Following acylation,

10 equi va[ents og(, frét

se

W"' e iny

B 4/ % (fol ution (FernentasLife
N 51 resul ting solutions
: 187hour QA |gat| on reaction, 20 pL of 5

de ester in DVF (2 L,
0. 25M ion élu Qj’ﬁ?aken for 10 m nutes.

adde:
Fol | owi ng™ gcylatgsEB E e pooled and 0.1 vol une of
5M aqueqy (g ethanol wer e added and t he
sol ution S aII ast one hour. The m xture
was t hen centrlfa -TA%Q ng ébﬁ &Fﬁbﬁ as nmuch supernatant as
possi bl e 4Hs remdvE RPtHOa77H?cr el | et was washed with cold
et hanol and cent??$@bé@G GTTTh GE/\Aas renoved with a 200 L

pi pet. CH4A 70% &6RANEP NRs 7d8ded (SﬁQ Hid thbe780 and the resulting mxture
was centrifuged ﬁoFOSAWﬁAﬂGﬁC M%tﬂ&?ﬁéﬁﬂc was renoved and the

remai ni ng.48t hanol(SBE@sIPeNOv@&1lby (SEGDHID iNtT8H at room tenperature for 10
m nut es. The pel y’eRORACCGACACTH ssd’POI-GTG ECGIATOf water and purified by
Reverse HaEse HPISEQ b HOWABBNS X(SEQ alIRMIB: 783i)Jumm. A binary nobil e phase
gradi ent profil esvpE3-AsFGACTT ut &’Pe-dGbCcAGTTIGI ng a 50 nM

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
448 (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 CTCCTC
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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aqueous triethylammoni um acetate buffer at pH 7.5 and 99% acetontrile/ 1 %

wat er solution. The fractions containing the library were coll ected,
pool ed, Ll ized. The resulting residue was di 5 nmL of
wat er aaﬁagﬁ%%§9§ pi peridine was added. The soIutlon%%géxgﬂmb4ﬁ%gently for

45 mnutes and then precipitated with ethanol as previously described. The
resul ting pell et5WS-AGGETGHIT yophPOB-LOA GECATE - 74 WO 2005/ 058479

PCT/ US20@44042964SEQ hED M ssofyed (SEQsadi mo:sa4dt e buffer (4.8 nmi, 150 nM
pH 9.4) to a com@UteLTAGTOTTl BMPOTITACGDAGIGTEN was chilled to 4 C and 40

—osn
—4as

equi val eglss each(okQ NeHNOO: 8 9 ppar@Holnpcives gos)DMVF (1.2 ni, 0.15 M and
DMI-MM i n wat er {po3-06AGAGEIIM snwpos-Graderc cThe m xture was gently shaken
N- Fnoc- propargylglml BEA cadeRecgpd the solution was shaken
for afurtslaer 16( @ge tur %d%toe QHrlfled by Et OH precipitation
and Reverse Phas L e& 6%3% i b E‘%

8! 2 r| bed. Upon fi nal
purlflcaf1 n by }tl % %; g pellet was dried by
| yophi l'i zat.i on iy I t Ret S'r§ of synthesis Cycles 2-4 For
in water and the5 @@?C%%Tgﬁﬁgﬁ of 5f PQ?J erm' ned by
spect r opAdPone FRsE MP:81H § ﬁ:-'ﬂ ent of the DNA conponent
131, 500 |4/6(1m)l e. CPFQ IheNQodt@ht r atSESh I&f NChe818)i brary was adj usted with
wat er such that THROFAGECTGANTTent 5aPOMTOAGEAdTSUbsequent |igation
ina 96 well pl3trO3-A0AGACGTRI | SWRO3-ABCT@ TIQl uti on conprising a
differenugsag (mM$epp rOtNO:82i)t he(dEghma WA:®@22Ag was 1:2), and ligations

for 2 hoyrg at 4(@@ef§r1eoa@oe dltls@@aIID%ho 2¢p)val ents of
N- Fnoc group was renoved
by treatnent w
f
a? Eg (
each of fRése I ( teﬁé) revious cycle was dissol ved
of the library, & GHéGTﬁTtTl aI S-BQﬁﬁMTéﬁ%ffl cient of Conpound 2 is
reacti ong.6gas 0. 2SEQMDTHR@: 81 8) ar y(SEgs IChMO :di2d0)ded into 96 equal aliquots
wer e perforned as-pBsGAGIetcTar Csecbe3’tLtge Acirgoricl eoti de tags used in

Cycles 2463 aand(drp@repsgd:89sjh i(@;E

Correspondense bgipmeNchBaddags anepd Q}dalutfélm bl ock precursors for
E?g rary was preci pltated by the

ﬁjl and di ssol ved i n. sodi um
on of 1 mM Subsequent

. of Cyclegg
~addition o

acyl atio s and escrl bed for Cycle 1,

except HPLC puri t e 3. The products of Cycle
4 were |Ié§t V\A‘%lﬁ ?38 W using the nethod

descri bed above T'Bf ta? kY 3153 é AAG ACA GAC AAG CTT CAC CTG

C (SEQ | BSO
NO 890 )

fl’ to 4(s Qpﬁg

" borate ffer '

5’-PO3-GCCAGATTT

% 9('5§AA

ﬂhéeﬁ‘zs? I

“75 mw%@sa@@mwr PCT/SUEQM@@MTC
procedur -6escri b2EQabovEOR8331 he

5’-PO3-ATC TGG CTC

4,70 (SEQ ID NO:835) (SEQ ID NO:836)
5°-PO3-GAGACCTTT 5’-PO3-AGG TCT CTC
4.71 (SEQ ID NO:837) (SEQ ID NO:838)
5’-PO3-CACACAGTT 5’-PO3-CTG TGT GTC
4,72 (SEQ ID NO:839) (SEQ ID NO:840)
5’-PO3-CCTCTTCTT 5'-PO3-GAA GAG GTC
4.73 (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’-PO3-AAG GTG CTC
4,75 (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
477 (SEQ ID NO:849) (SEQ ID NO:850)
5°-PO3-CGAGCTGTT 5’-PO3-CAG CTC GTC
4,78 (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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hipesich.sZm)and 6, respectively.

3BET CTG TCT TCT GAA (SEQ ID
The synthetic
(&EMED NGy 8¥4 )pr oduci ng a |ibrary



conprising 964 (about 108) different structures. The synthesis of the
library was m)ni tored via gel electrophoresis and LC/ M5 of the product of
each cycle. Upo conpletion, the library was anal yzed usi ng sever al
t echni q¥e3200 @i‘ﬂ% 13a is a chromatogram of the |ibraP§GTASINEM2F Cycl e 4,
but before ligation of the closing priner; Figure 13b is a nmass spectrum of
the library at tsheosarRrcoGtheti cssp@BACGIGAT &€y age nol ecul ar wei ght was
det er m nggp by negaid vieH ingh. 4 V5 qggbygbsNoTbggl)on signal was deconvol uted
usi ng ProMass sah b@@m&ﬁ‘@éﬁesu {phfcBANSASIcaRt Wi th the predicted
average pmss of {%Inpr@y%;r he chgpgaeggscyf the library was anal yzed
?

by agarose gel a Réﬁ%‘ﬁ ?C? erEat the majority of library
material , rresp L. Bggycorrect si ze. DNA sequence
anal ysi s 4. ﬁc (:; 8 bved from a sanpling of the
l'i brary %H % |)ghf|dellty and to near

conpl et b5 % ff (}@ g |Con of Cycle 4, a portion of
the library was “C: azi doacetic acid under the

usual ac@;@ ion it rNQ 8jl'31)p JWEEQMID Nor 86%) purification by EtOH
precipitation, WaPORiGEAAGESTIN sSIPOICARCENRETE buffer (150 MM pH 8) to a
concent r &85 on of (SEQrMIIAND 4B @ui v4SERt $DelOh866)CuSO4 in water (200 mM\V),
ascorbic acid i F-RBGBGTCDOCHM), ARPORGEAN GACKTODT t he conpound shown bel ow
in DM 4200 n\) (S&Q eladdzdB6The r(€a&8Qt IONNBI: 86B)e was t hen gently shaken for
2 hours at room5’ PEIERC@AGAETTN, N5 -POB-STC TGEETCN i N Phi Nd  Ph -76 WO
2005/ 058439 PCT/ ($3290rD Qd296alo) To (3E9ayDt Ne:exbent of cyclization, 5 L

al i quots fromt eposlg@regTCATTI Zaki-po3-TeACGAQTCTE@r € renoved and treated with

a fluoreggent|y-|ahiel sl 3igler or gkkpnep( &b:ef72)100 M DMF st ocks) prepared
Thi s resul t i ndl Sﬁ% I cont ai ned azi de or al kyne
groups abI e C? ,éﬁ)ﬁn ggﬁéyC&%th%gﬁrcbr ary nust therefore have
reactedvvl hitse | }g.lirog ,g([_,'l '

E .

éﬁy % ?‘W o] upcyclized library showed
conpl ete incorp
propar gyI IyC| r§eP6\3 -CAGATRE phén%@ %Eﬁa”g (8 smol each) was conbi ned
.and wer é9¢hen | (&5hi 1D 28Q: #%2) ni JBEQ IIDr NOi:8&86i)on by HPLC afforded the

as described in spaantRcAccAtrer 3QpdRyGe TCeCther the al kyne or azide
7
S or internol ecul ar
reactiong,, The [
L

‘ ?rentl oned above. Example 4:

with FAM u ( Mol SRQI R N9 ohRE) | nd SEQ( ID2 @qgls\?)) in pH 9.4 borate buffer
5’-PO3-CCTTCACTT 5’-PO3-GTG AAG GTC

| abel s hgdgbeen ermr@%jpto (sh® IIbbN@rg'ﬂgy HPLC anal ysis at 500 nm
J Reverse Phase HPLC as

previ ous??ldescr , L1 h .g

Prepar at fF8h of F%ﬁﬂe&%éfﬁ &k )s dF’E EP DA B8R Assay: In separate tubes,

(250 L). The reaSCtPKBr%A%GQC&TI owéd @b &TCor 3 h at room tenperature,

495 (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
BBl 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 24 3.4 4.4
BBS5 1.5 2.5 3.5 4.5
BB6 1.6 2.6 3.6 4.6
BB7 1.7 27 3.7 4.7
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desired fluorescent al kyne and azide in quantitative yield. O 0 00: H NH,
NH \CO2H N, o /

-70 -

e o |

)
O NG pH 8.5 bprab ~ pH 9.5 bonb FM . OSu No I ~~0
i NH ~N, f w Fluoreeceni aside Flauntent alk Iammg aganl
|abeang‘c"£%"r??"5? WD 2005/ 058479 PCT/ US2004/ 042964 Ex‘é%“apéil"ﬁ“’ A i zati on
i ndi vi dual conmpounds using the azide/al kyne cycloaddition reaction
AT on of Afi doacetfyl - 3G y- Pro- Phe-[Pra- NHZ] Using 0.3 mmol of R nk-am de
BRS i ndi chli8d sedukshice m$§8synthe%82ed usi ng standard solid phase
s techni ques w t|h gnnc pr ot ect ed gnino acids and HATU as activating
BE = cprdfargyllddcine)3-9a7i dd#batic acid was used to cap the
2] e. The ptid S C ed fir the|{resin with 20% TFA/DCM for 4
AE??gatiGH %@ﬁRP Hgtu af-+praed pr:ﬁﬁzt 5 a white solid (75 ng, 5 1%.
BEBPVBO d6 14@0 Miz)118.4{311{-8 (m18H),|7.4 - 7.1 (m 7 H, 4.6 - 4.4
—Z4 4 —=4p tH 49 —=3-97m 28] 3.74 (dd, 1 H J = 6 Hz, 17
BB123. 3 (. 12H) 2.07 (di3.121H, (W5 Hr, 14 Hz), 2.92 (dd, 1H J =5
Hz), 2.86 ﬂt, IH|J =2 H), 2.856 - 2.7% (m 1H, 2.6 - 2.4 (m 2H),
B 13W4H ABR (mA:13 2908.13210 41&150 1300 cm (. ESI M5 497.4
wg 2 Q!, 509 ESI i on-source fragnentation:
Bb&%ﬂ i : (L I\ﬂ+ ?14 48 h@}mr [M-NH2], 90%, 452. g
2 ZOCV 1/5\24.22(129%,3§§1 ([l\&f’ga] 50%, 357.1 ([MPra-Cq,
236 6—(1iv I"I a—Phel— 1009 — \,y\ﬂ'i zattomof
c8B1k- G y- PrasPhe-|Pr.ss NH2] 3n@ / (N £0u MeCN) 4PFa -NrH O O N DI EA, MCCN
h HCONTZ PHRA| N, TTN[NH 0 O [({O) NFZ] HN~
BB17 1.17 2.17 3.17 4.17
BB18 1.18 2.18 3.18 4.18
BB19 1.19 2.19 3.19 4.19
BB20 1.20 2.20 3.20 4.20
BB21 1.21 2.21 13.21 421 .
BB22 1.22 222 322 - 422.~-,..~.»..
BB23 123 223 (323 |423
BB24 1.24 2.24 3.24 4.24
BB25 1.25 2.25 3.25 425
BB26 1.26 2.26 3.26 4.26
BB27 1.27 2.27 3.27 427
BB28 11.28 2.28 3.28 4.28
BB29 1.29 2.29 3.29 4.29
BB30 1.30 2.30 3.30 4.30
BB31 1.31 2.31 3.31 431
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 3.36 436
BB37 1.37 2.37 3.37 4.37
BB38 1.38 2.38 3.38 4.38



N N The azi doacetyl
m.) .
After  id £Jo§/9§;4§9°r

resi due was en up |n
insoluble salts, the solution

peptide (31 nyg,

S subj

ected t

0.62 mol ) was dissolved in MeCN (30
Di i sopropyl et hyI am ne (DIEA, 1 nL) and Cu(MeCN) 4PF6 (1 ng) were added.

t he sol ution was evaporate ulting
o Ve L0 AT Cor eaner ot ocpEfisiiifobBan

Ion to reno
preparative reverse phase

HPLC. T esire cli tide S i 90 ed as a white solid (10 nyg,
329 . ﬁgﬁ s&émj&@ﬁfzs\‘lﬁ. ) = 5 Hz), 7.77 -78 WO
2005/ 0% ﬁ‘ﬂ@ PCT/ 4904/ 042964  (§.441H), 47442 6.9 (m 9H), 4.98 (m 2H),
4.48 ( = >J§'—(,” i'izzf,ﬁ'i.i — 379 (m—2H1 3.63 (dd, 1H, J =5 Hz, 16
Hz), 3]BBAEM 2+ 143.0 (mABH), |3.48 (dtalr, ) = 11 tg, 14 Hz), 1.75 (m
1HO, 155 (m IH), I.3Z[(m IA)| 1.05 (im IH.|IR (nuII) 2900, 1475, 1400
cmi. ESBBB2497. 2| (4RkH] | 240% , |893. 2 ([94&H) ., |30%, 1015.2 ([2M+Na], 15%.
ESIMS W th_ ion-s urge frggnentatlon: 535.2 (70%, 519.3 ([MtNa], 100%,
497. 2 1806443480 43 4.4 ) ([ M NH2-O0, 40%, 208.1
(60% par at of A acet Gy-P yPhe{Pra-3@y-OH Using 0.3 nmol of
(]ycinyngggrD" gggthc %L%?cat é4geﬂ' ﬁgglwas synt hesi zed using
Froc- pr gigast ed afmg acildsagnd HARY as |t41g5 actiivating agent. Azidoacetic
aci d S USed T the tgst——couplfing stgp to cap the pentapeptide. C eavage
of the|B8dbi de was.46achi|eé6l usi 3g650% [T446 DCM|for 2 h. Purification by RP
HPLC afforded the peptl e as alwhite oIid (8% ng; 50%. 1H NWVR (DMSO- d6,
400 BB43 4 - 7147 7. 234m 74 7(- 4.2 (m 3H), 4.0 - 3.7 (m
4H), 3 3.3 ( 3, ( 2. (ddf 1H, J = 4 Hz, 16 Hz), 2.84
(t, :|_|_|§B48 Zi\“% ‘L? %&n ./4|§2)J: 49%8/1 /.Jv] 2H), 2.2 - 1.6 (m 4H).
IR.(nthh4§900, 19@ 1 594@350 89" . E@ﬁ@ﬁ 555.3 ([MtH], 100% . ESI Ms5;
W th i gn=—sourcetragnentjatTom—577. 1 T[ MrNet 9999 ; 555. 3 ([ M+H], 80%, 480.1
([M GBB50100% | 1385. 1 (2.50 y{Brsa] , 7440 357.1 ([MAdy-Pra-CQ, 40%,
238.0 Jy- Pra-Phe],| 80% . cltzat] on of
Azi doa¢@Bpll- G y- Pl dlPhe-F2.81 G v#rélél Thel $8bt i dL (32 ng, 0.058 mmmol) was
di ssol V¥ n MeCN, (60 i Dii opyllet byl amine (1 nL) and Cu(MeCN)4PF6 (1
ny) v\er_g%éar{gd aull he s ﬂlnn% &%:yrc st ‘i% or 2 h. The sol vent was
evapor a and-t1@§%rude ?ggducﬂ3wgs_s bjestedito RP HPLC to renpve diners
and trifefrs—thereyeH—e S X a$ a colorless glass (6 ny,
209 . EggR 555.E1ghwhkﬂ,23@09© 3%8409. 3 { f&M+H], 20%, 1131.2 ([2MtNa],
15% . ESrvswthyi ce fragmentatrion 55513 ([ M-H], 100%, 480.4
([ MG yBB530% , |453.2 ([M68 y- 03155 25%4.5824. 5 ([M dy-200, 10% only
possiblle 1n a cyglic stfucture). Conjugation of Linear Peptide to DNA: -79
WO 20058836479 PCHS20042-66296/ 3-5@0rrleLﬁ1§l6_Z_(A5 nnol ) was dissolved in 45 L
sodi um te bu1f H ;1% . C |linear peptide (18 L of a 100
mVl st og4 %(H igg TS\EqF 5219 PQ'SWM WS% PEP (

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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equiv.) was added,

foll owed by DMI-MM (3.6 L of a 500 mM stock in water;

e

180

nmol ; 40 equiv.). After agitating for 2 h, LCVS showed conplete reacti on,
and product was_i sol ated by et hanol precipitation. ESINS 1823, [hASFﬂ/S
20%) , 1%’/2“25/{’?81&‘/19 4H /4, 20%, 1093.7 ([M5H /5, 40%, P@E’YS%P%’?"&P H /6,
10099 . Conjugation of Cyclic Peptide to DNA: Conpound 2 (20 nnmol) was
di ssol yed in 20 L sodium boratejbuffer |(pH 9.4, 150 nM. At 4 C linear
pepti deBBIY of 51980 M 2¥8ck iA-1veE: 878l | 40 equiv.) was added,
fol | owmg DMT - 0 f a nmM s k in water; 80 nnol; 40 equiv.).
After uggth%PﬂMY%2%+%,izv45 'égacd CQ%gfctc reaction, and product was
i sol at eghgyy et hanglyopr ecj phpat i J R.72ESI M3 3$823. ¢ ([M3H /3, 20%, 1367.2
([ M 4H| 7= ZU%"ﬁﬁSﬁ?tﬁW%ﬁHﬁ;4Wﬁ,ﬁﬂj. ([M6H /6, 100% .
Cycli zaBBY3 of DNA73I nke2.P&pti ¢8:73Li nejgd.7pept ilde- DNA conj ugate (10 nnol)
was di $solved 1nfpH 8 sodium phosphate|l buffer |[(10 gL, 150m). At room
t enper aBR74. 4 eu&ﬂ&alen 27¢ach |8f74cusad. 74 ascaorbi ¢ acid, and the Sharpl ess
| i gand all added (0} nmM s ks).| The reaction was allowed to
proceer\ﬁ&brnirlhiqig lgﬂ&hﬂMtﬁgghaL_déiiLneﬁr pepti de- DNA was present,
and t ha e prod Giz co- ed Wit autih ic gyclic peptide-DNA. No traces
of ding ;bg’ﬂél ot |n-'i7tt?| t iyg g@uam viz6 —8€ WO 2005/ 058479
PCTI US2 @3y%7042964 1 7h H j7¢u(l\/E@N)7 PFV 4h7NH {41 N( JQ-' N41'v~eH ' S -1
"~Ary' [TTTTPIT 47 HO FIT [VMECN, n rt Ary\j~N N HN CO2H 1 nM
DNA- pnl BBY8er . D -28M I—129851r31\7ISDa441f7i8IinLer, DW/-MM pH 9.5 Ph ~/~u
I~ (,G| egW. each Cusps. HII[NNH ~[J--/NN Nx ndrhic add lipand Or)WwW
4 HO ) NalIN9 O P24 e pBr8phet ied-RP Hy J\I O9BU ligaMH elutes
@4. 48 eluté 4.2T%ggn b condligﬁ Targa C18, 2.1 x 40 mm
10- 40%-MeEN—+r—40AMag—EAA—OV¢—8—Hhr: _Aaw“'e 6: Application of Aromatic
Nucl eof Imqu Subst ijtgyt i on| Rgacti oRxto | 4.81

BBS§2 1.82 2.82 3.82 4.82

BB83 1.96 2.96 3.96 4.96

BB84 1.83 2.83 3.83 483

BB85 1.84 2.84 3.84 4.84

BB86 1.85 2.85 3.85 4.85

BB87 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 1.91 291 3.91 4.91

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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Functional Mdiety Synthesis General Procedure for Arylation of Conpound 3
with Cyanuric Chloride: Conpound 2 is dissolved in pH 9.4 sodium borate
buf f er centration of 1 mM The solution is co to 4 C and 20
equi val gﬂzoot%ghé%nuri c chloride is then added as a 5 é%%ﬁiogﬂpﬁ??“on in
MeCN. After 2h, conplete reaction is confirmed by LCVMS and the resulting
di chl or a0XilgaseieufTINAS GomMITes,H 3.5t $00 aiMe dithipthe¢itdnt00 mpr BIp(Y; 2at i on.
Procedure for_ Am ne Su%b@‘ti tution of Dichlorotriazine-DNA: The

di chl or SIYiARR: OO0 M Nrli ugate is dissolved in pH 9.5 borate buffer at a
concentration of 1 mMM At roomtenperature, 40 equivalents of an aliphatic

am ne i d lution. ~The reaction is followed by LCMS and is
usual | y%g%ﬁ%@rﬂg?i’%%g@ﬁgglﬁfpﬁeé 0 SSHHPPP?."Sfm kyl am no- nonochl orotri azi ne- DNA
conj ugate i s iBph sdletodyf Cohpauid 2 GoasL Pl M) ifRodiuthlbofile HAffef Q38479

PCT/ US2004/ 042964 Procedure for Am ne Substitution_ of .
Monochl &t pH QA4) wkat praa chitled te #KGIwasiaddedhithenttivalerss of MATmec- Diaminmj ugat e i s

cqui val dre SEPreRioshiedrbicaid B-a8h Ao eSO Ea M 06 o The
react i omli,%). f5oM) @Rsvddb vivileritS o b ldimetBOHIl 8t Atrakine2-yB-0. The

resul ting diamnotriazi ne- conj ug&% e is isolated by ethanol

pr eci pi methdmornhelinjwnechioridgydrata (PYRIMM) e tMater i(9:6 mlai hat MonTeact i ons to

a1 e Fon Ry RaEToF 2 RS A CHRR W Fud Bl SR VB MIE OB RS 57 ook

ConpouncAdd and DMINMMEert @déddl didishikenTot a Rirthet D@ho@s bt ®C. The resul ting
conmpound was di ssolved in sodi um phosphate buffer (50 L, 150 mM pH 5.5) at
a concent r affolawbrg acyletipn, 0.4 Kivolueg of § Mhaqusaussliefell anda gl velnagof each of

an al de Ll di i i or ohydri de
i n DVF ? éﬁﬁ(:Z&”&)f%ghﬁé?ﬁ?gh g?)%ilé%n\#vg?g ﬁé@?&eﬂ% t%@d%%ofdg&%gur S.

Fol | owi néasedreytioat.i The miktare wad thén eshtifaged fori1Singidutey aet 4)e00ipnpirecsd pCt at i on.
General Procedure for Reductive Am nations of DNA-Linker Containing an

Al dehydé&entifigs tagivee White prlle whichokas: Washbeghwith gold BtOFbandithen deedin 3 di ng bl ock
i Sing.. i ss0l i i f f 50
CoL IR EbdsbleBEatpe KBS0 g MRlol Rt B BRI oL e (o0

40 equi walt@ning padfibd by ReversdPhiae BIFLICHvitE abWatels XRrrbMP, s éSlutan. & 25M) and
sodi um cyanobor ohydride in DMF (8 .tL, 0.25 and the solution was heated
at 80 Cbingry mohile phasegradientiprfilamry nsadi toglute e psedugt pung ad8 mMr i fied by

e e e e

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 2 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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Synt hesis CGeneral Procedure for Peptoid Synthesis on DNA-Linker: 0 O BrJ N
0 HZN"R HzN~DNA-Lnker O R Br N _DNA-LI nker - HN N~DNA-Linkr 40 eqivalents
H 40 egi val ents Conpound 2 was di ssolved in sodiumborate buffer (50 L, 150
mv] pHVWO02905458478 concentration of 1 mM and chilled t 8CA/UB200#§439%¢ s sol uti on
was added 40 equivalents of N hydroxysuccini mdyl bronoacetate in DVF (13
L, 0.1 : | | ¥0SEEKA s. Follow ng
acyl at ?uodr}?i/“ I?Eﬂ“%ﬁﬁﬁ%ﬁhﬁ’g?&%ﬁ%???%awﬁy et E%)EZ?éﬁg gfg%f%gp ?(E)HI’? and

r edi ssalesdting solstiatisowerdorcabated uf 61C fob@6hourk50 MM pH 9.4) at a
concentration of 1 mMand chilled to 4 T. To this solution was added 40

eqival ents afterdhe Hgation sagtion; 2 1t ofckM auepys NaGl was aslded divgetlydg t he

| uti | h o h ] | k ion, th
o |1 el SRRt B OBy R b CE Rl P HRG  SHARI 1 sodt
bor at e fbdef %re(&ﬂﬂfu%zﬂtépfd?Mhd%Hat%Z@bg%aBecl@ﬁﬂP@Bﬁl[ei‘_tAlngre%Rl mM and chilled

to 4 C. Peptoid synthesis is continued by the stepw se addition of

N- hydr oceptrifoge wiimg BotknianoMiscroplus Carrierd. (Thaeapepyatattovaggdiefullyrenfovedin ani ne
bui | di bl ock. EX | X i cati f. .t Azi de- Al | gaddi ti

b 10 Lok ROTRLGa By A Lot 0l L0 At g gl 1 on
al kyne-gongahrie %s%H&%@g{dﬁ%d%%&hﬁ%rét@ b{d?gfgtg(-Sg 6ﬂh939 haNreprpuf fer at

a concentration of ca. [ [

IS mxture Is a équi val ents of an
or gani c9.4yrtioceconaerdrafior gfil waMlemtishgledito 4fCcopper (11) sul fate, ascorbic acid,

0 b A kP RO L
ot hanol PBE A HLBMIGHS Wiy T B B B AR S O R P el o

| dent i figqdt,ioasMY, and tHeGaRdioh® wekd gdhtl 8kakeh AO#CMALTHr 2 hdlrss B adifitlodal br ary The
ability to enrich nolecules of interest in a DNA-encoded |ibrary above

undesi ré4bequivalgntselonenfisachsbuildingblackpiscurser anddMVITMMyergiaddgdeandonpounds

ith defined.. ti agal pst, th ' t f. t. T
dermnst P iRFLOBR kb aRBA i cing SR AN, FolBRAR B vRliehl e cescr i bea by
Shah eteqiivalentféfofetc QQ@N-ﬁgcgfgg%@u&%Q%e ester MDW(Z?EEFU@%?MS by reference)

to rhAbl ki nase (GenBank U0 ‘was synt hesi zed. his conpound was
at t acheallded tmeatbsblutios andpetely dbhkenofor §omindtent i de via the |inker described

in the precedi .examl es ysi standard chem stry .nmethaods .to ce a
ol ccul 6 o mhSUREE AHOETBHTE PERIPTIREE FOC RHOBA PER AU BET o t hose
pr Oducgfgqu\aég\?s Jgé%ﬂ%ﬁ‘%ﬁﬁnﬂ%%&@%ﬂsdme EtaARIvese hddathnd thé\sdihidhis general |y

pr oduc
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 pL 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 RPg column. A
binary mobile phase gradient profile was used to elute the library using a 50 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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PN l

in Exanple 2 and the DNA-1inked Abl kinase binder were designed with uni que
DNA sequences that allowed gqPCR anal ysis of both species. The DNA-1i nked
Abl kinase binder was mxed with the library at a ratio of 1 :1000. This
m xt ur eWQI0UHBHT% brated with to rhAble kinase, and tHe/ERPMM2Y4s capt ur ed
on a solid phase, washed to renove non-binding |ibrary nmenbers and bi nding
nol ecul @en WREEved it sodiund bérateduiffer 0F. Shﬂt}ﬂ&OYnan}H@mltes coacenbigtidNgF 1 | nked AN
kinase inhibitor in the eluate was 1 :1, indicating a greater than 500-fold
enri chri®M. of the DNA-1inked Abl-kinase binder in a 1000-fol d excess of
i brary ol epy g EhYalifal & 4 TEIRRCIS Rkl Bhch P Nl || T ecogni ze, or
be able to ascertaln using an "rout1 ne experinentation, many
equi val propargyIglydivee mﬂBM’Ff(IIQ m]lb@dﬁ VEnind DM TtMM imwetet (’b’thdGQﬁrM))ed her ei n.
Such equi vaI ents are intended to be enconpassed by the foll O\Ma?l%p cl ai ns.

u

-84 O appss added. Theanixhye s gonthnthake %2510%@&611?@686%}9?@%1%@“ ncti onal
t d id
ot hott Sl o RS piBaoby | REE ard DRAT. S Ve R TS RRICE, S

conpri swagshaRen forta fatthérurbcoued) alhevaix@iry was dargarpusified by BEIOH phecigititioncks, where
nis an integer of 1 oiﬁga&eater wherein the _initial functional noiety

conpr i st BeversefhasgHE desribed abeivs anéMPF NeFape gmoup veasyemeyeddyd t o an

initialyg tys and the
it al B BT o BBl ot Un BN P BRMoT R SO AT (e
initial preoiputgﬁmuwﬁeaekuldﬁg pelleﬂwbldﬁedsby Hophilizatich iﬂdecahmddmngthanbﬁt y is

coval ent | coupl ed to the initial functional noiety and to both strands of
t he ini ?Y%?O fayntssiscl eoti de; (b) reacting the initiator conpound with a
desired building block conprising at |east one conplenentary reactive
group, wherein the at |east one conplenentary reactive group is

conpl en€ptlag 3-4t 0 t he reactive group of step (a), under conditions suitable

for reacti on of the _conpl egentary. reactive group to fo ent bond;
(c) reacti ngFemgachgf these cxsal?sgew@éeé@@k ﬁ@%&?ﬁiﬁ"‘? a%fﬁ?ﬁjgf?dcl eoti de

whi ch e f an
enzyne vl\ﬂ? %&i} gdg:ttﬁ %f:&gcggif%tﬁ é}?g}gérgﬁv l%s%fgteﬁ]lﬁ)?flgp ngﬁf%ﬁﬁ‘gﬁéﬁ'?’%g% 0(r?lld t he
i ncom n@e@ktlgumu(doefﬂdleiﬁpf therMéA oompdnént@lﬁﬂleﬂlhra@b%exfeahe Initg#t i on.of: .t he
i ncom ngx ol i %gnucl eotide and the initial_  oli gonug_@gotl de to form an

encodi nfxtBIcHgR Rerdfigisht ofCompruindpis 13 Ll Ligole-sm) ICRnSHRITBREL P i ses a
functi Oﬁ&'a?r%ﬂcg%&@d%wa?& sﬁ?%thapglbltﬂaﬂ&fﬁéﬂ%i%ﬁ‘f% ﬂﬁerku Hgﬁr atively

| i nked to anh encodi ng ol i gonucl eot| e met |mI wherein the
functi ohgzitlambmipnmvasoaﬁmlvi)Thetrbfar)swas then dbaddd into %eqnpl aliqudtsshaps (a) to
[ ycles 1 to i, where i

.( g) an | 80 Sv%ﬁ Pl 5. 50 sw%wglﬁvgf géﬁé’rse’qﬁh%ﬁgma;%ran@tdg tesprest tap (el giioa cycl e s,
1075 Sy ) kit b et 8 s g o 3615 ¢
(b) prebtigesucidotide t{gs 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’-P0O3-GCA GGT GAA GCT TGT CTG TCT TCT GAA (SEQ ID NO:890)
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4. The nethod of any of Claim1l wherein at | east one of the building bl ocks
is an amno acid or an activated amno acid. 5. The nethod of Caim1l
wherein the reactive group and the conplenentary reactive roup are
sel ect eV9 PYMIME group consisting of an ami no group aﬁﬁ?méf'?“@ﬂp‘g%ﬁ‘w group;
a sulfonyl group; a phosphonyl group; an epoxi de group; an aziridine group;
or an isocyanate group. 6. The nethod of Caiml wherein the reactive group
and the conplenentary reactive group are selected fromthe group consisting
of a hydroxyl group; a carboxyl group; a sulfonyl group; a phosphonyl

group; an epoxide group; an aziridine group; and an isocyanate group. 7.
The nmethod of Claiml wherein the reactive group and the conpl enentary
reacti VResultsoup are selected fromthe group consisting of an am no group and
an al dehyde or ketone group. 8. The nethod of claim7 wherein the reaction

bet ween t he Theswmthasicpreeqduradesenked abayphastae canapility o€ pioducipg alibrary

conduct ed_unde Ci.NGs8\C itions . f aim 1l wherein the
reacti Vgorap% “ﬂ)é %éﬁgﬁ?ﬁ‘gqgo)nﬁﬁgrﬁé{nﬁgu&m?séa%}%%ygﬁ %gggﬁgje{;{g@%&a@ct ed fromthe
group ceioniteield Via g9 cRecRbpisdIBRS MEBLY/MS of e Prgd D6l edehalelehypen or ket one
group. 10. The nethod of Caim1l wherein the reactive giroup and the

t

conpl eneempletion, dhelibraey was analyzed ssing several yedhoiayes-tHiguretldafsor m a cyclic

11 Th i ' ive. d th
conp eneiomped of MU 3ok e Totfe.a, MIESSHR Hedfioh BF e i Bt "2,
al kyne EiGraIBHE iadRass 8fectrum dihthie liBiahpat thé sdohadyithddicwipe e The aligageact i ve

group and the compl enmentary reactive, groug are selected fromthe group

consi st Medecytar weiglt Bige dateanined by negatyraen ECGYId apalypis. dhe inctiggbwese. 13. The
met hod gE. S Bl Rind ¥ib Rl a8 %JF@Y] al ?Hﬁ?égsgﬁ%l P&%Fsgc%?w{?i%%ﬁreﬁfc?éﬁp |s sel ected

from the group consi®sting o orina rimdines, chrorinated triazines
and chl avéragd ks oftttid kirary. 14. The net hod of C aim 12 wherein the nucl eophile
is an am no &r og)g%%l& The met hod of Claim 1, wherein the enz% is selected
fromthe grodpe cempewend pf the librgxy wag a8 yzedrbyragarose ggkelecteopbmssisol yner ase,

an RN BALHBLAS 120 hetnab ARRLARPRY 30erid Borrd S AT 10 e 81 he uher ot 1

the initial "ol gonuc conprirses a rimer nce. The net hod
of C ai.Bortectbize.eDINA b&jueficedtial8is®f ingeduldr @nkesl6f PSRfprodacs dérveliGronniuc! eot i des
in length. 18. The nethod of claim2, wherein the incom ng oligonucleotide
of cycl-@spmplingef the libeary pgwscthaldPNG ligatig pecungd witlehigh dideltyendée ai 'm 2,

furt hgarnga(}rmﬁli féti%g. in cycle i, the step of (d) ligating an oligonucleotide
conprising a 1 oS hg PCR primer sequence to the encoding oligonucleotide.

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 CuSQ, 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.

Ne
N
N N/\<\,r:l
N | ;]\ \—ph
N Z N
Ph—/ q
F—N
Ph
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20. The nethod of C aim 19 wherein the oligonucleotide conprising a closing
PCR primer sequence is ligated to the encodi ng oligonucleotide in the
presence of an enzyme which catalyzes said ligation. 21. The nethod of

C ai m 2V B % onprising after cycle i, the step of PCHESH0429%4 i zi ng the
functional moiety. 22. The nethod of O aim 17 wherein the functional noiety
conprises an al kynyl group and an azido group, and the conpound is

subj ected to conditions suitable for cycloaddition of the al kynyl group and

h i d i azol. . clizing the f i onal
rorer 995" Xohstay hEERR e AR B RigldiE hEMENRLA LA LHnct| one
CoNPOUNQ& Ot moted m&eala,g@bvitmifﬁfovese&mplh;ﬁélewaﬁzia@opﬁkffggwwfl di ng

bl ocks which is operatively linked to an initial oligonuc de whi ch

i dent i f 1168 mMMOMF steckshrmereprred heddscrilndd io Kxhmplsi 6t \Aftes 46 Hourspndithdr thenpr i si ng
the stepg of (a) vi di a solution conpri.sing in_injtiator ounds,
wher ei n Fé’g #\dﬁ?g%lé g?‘? ggqn ‘PC‘E}P?@FQ@&P@;{B‘E L‘E‘@Pgb)( E‘SL@WS@{W %ggprrpou nds
conpr | S%nﬁ@m;ve§d1ﬁhdfc%attﬁ£ R 1i8ERH R lon R TBhtaficl drde Iy ?ié‘g’%@ grolbocks, where n

is an integer of 1 or greater, Is operatively | d”to an initial

ol i gonuchpabié afecyalviadditipnlend ilfat de libnay mustithertiforg have odasted whidrigself, t he initi al
function iety and the initial ofigonucleatide are.linked by.a |inking
ot oty HHOSAREREN FYCEAkOT o remolse b g, RO UZEIDRE, SES BIfEY and | e
i nki gy &Sbike PRadeYP.ERE k))/evﬁﬁx'éBJ_ REcAR. C&ﬂrdl'&k%érﬁherftk'ﬂﬁhg GRAc1is% ety and
to both Strands of the initial oligonucleotide; (b) dividing tthe solution of
st ep (a)library showedeampletn inaosparhtion effthe Suorescenstagnmentienpdrabofe. 2 or greater,
t hereby producing r aliquots of the solution; (c) reacting the initiator
conmpounds in each reaction vessel with one of r building blocks, thereby
produci MEafmpf 4:0PRbSraGONBf FRbRGcHP TRAURE EyeIpatiba seg: of a functional noiety
conprising n+l buifding blocks operatively linked to the initial

ol i gonucl eot ilnegpasate tubes3, pregargylrglyditecor arinal 3-phénytprapylezidé (Beumol each

al i quot with one of set_of r distinc [ ' ol i gonucl eotides in the

i ncom
pr esenc &g} Vs cg i EAM-QSH (Phaleoulan Ero e@é@qr-]ﬁﬂ-%w%bml? édhni ng
ol i gonug] i it al I j r jtions suitable
For " enyrgk biffrREsh LF 158 HBond W HMINTRS b Read PSR 10T it &
ol i gonugmpératies, abd ¥eRAMew [yOPHlizEd overdight PafiScAMYY HPDQ afotRduhes
consisting of a functional noiety conprising n+l building bl ocks
oper at i \A&iged flupresgent gliyme and agide erquantitpbive diekbt i de whi ch  encodes the n+l
bui | di ng bl ocks. 88 24. The method of C aim 23, further conprising the step
of (e) combining two or nore of the r aliquots, thereby producing a solution
conprising nolecules consisting of a functional noiety conprising n + |
bui I di ng bl ocks, which is operatjyvely IiPked to an el ongated
ol i gonucl eoti de whi ch encodes then GD di ng bl ocks. 25. The nethod of
claim24 wherein r aliquots are conbi fied,, 26. Thg nethod of C aim 24 wherein
the steps (a) to (e) are cquucted(agicw nDreénggs to yield cycles 1 to

[

i, where i is an integer @ Or eajer, erginin cycle s+, where s is
an integer of i-1 or le th ol uti,ok_gconprising minitiator conpounds of
step (a) is the s T oeasooms

FAM-OSu

Fluoresceni azide Fluorescan! alkyne
labeling agent labeling agent
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solution of step (e) of cycle s. 27. The nethod of either Claim23 or aim
24 wherein in at least one of cycles | to i step (d) precedes step (c). 28.

The met hod of Claim 24 wherein at | east one of buildi nﬁ bl ocks is an am no
acid. XP2PHES¥E hod of O ai m 23, wherein the enzyme FPSTBRUMPHEE RNA
| i gase, DNA pol ynmerase, RNA pol ynerase or topoisonerase. 30. The net hod of

Cl ai M 22 RBI: "CYdIBaligte O idlal 0 hiAE HeazRICHMARNE Ry c BhAAGE

ol i gonu 1. The net al m 23 Wwherein tHhe noi ety

conpri sesmchord i rst functional group adapted to bond with a building block, a
second functional group adapted to bond to the 5 end of an oligonucl eotide,
and a third functional group adapted to bond to the 3'-end of an

ol i gonugk&at-itida fg%do'gga pg; pgpg_ﬂqqmiﬂ wherein the linker noiety is of
t he struciﬁﬁlée1 89 G y }h eWﬁEI‘EIn A is a functional group adapted

to bond to aUsmngB ngndﬂlafdknk-axmdc rasifythe iridicatdd sngpeazcm;symheslmdbond to the
5'-end of, an ol.i

| eotide; .C f I d t o bond t
Che' 3 - SRBEGIEOdRIGP T BRRE EDbesitiechifyes Wb EPUTRST cEied GaPROP0s B0 o o
chem caly gryug Eét{v%tlhél ﬁ%elﬁ PPYARCES r&pa&?ylgciyclﬁe) AZAIGBBATE &7 wad 48Rty Eﬁ‘p t hat

connects Bto S is a ch sfructure that connects Cto 33.
The net rﬂm:tetmpe@tlde riﬁhezpeymw wasicleavedifonatheaesinoityr2®p TF B/DQI\'afqmds ph at e

X 34. The wh i D, E
ona P aFhfgegtion R R SR8l buctabiaatiate GROLE e 317eh1 FONFR hy1 cne
gl ycol ) (oMB.ds, 300 Mﬁﬁ%%&th?% &, 362732 (/mefﬁb g -4 encﬁ{)b@um om a

nitrogen atom ‘a orus atom 'a boron atonj a phosphate’ group, a cyclic
group or(maZHbl‘Ml:yBIQ(m @Hup 74 8, 1 Hhé =fetnold Hi) 815ai 33 &/, RHYrR0h(dt;he |i nker

noi et f I 2 O( O
24I (C?llggﬂgqi)ﬁ@%gﬁ%bmé;bgl(ﬂdﬁ? gHﬁ( %ﬁé%ﬁgﬁzﬁnd%#gﬁ&e%T gan |(n% eger
from 1 @ sipate 26.4 (OOH)T2 2 The BRI IS RTrlIReg0036 1061948011300y of n, mand
p is independent|ly an integer from?2 to ei The nethod of O ai m 36
wher ei n BESAMIS 497.4([MmEHn d10G9%), 998 ﬁdb}jéﬁﬂé,rﬁto%) ESIMS wathaon-source

fragmentation: 519.3 ([M+Na] 100%) 491.3 (100%) 480.1 ([M-NH:}, 90%), 452.2

'([M NHz-CO] 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,:

@7 Jj Cu(MeCN),PFg

N CONH, DIEA, MeCN

Ph. O
H
%NMNH
° C(OINH,

HN\(‘

The azidoacetyl peptide (31 mg, 0.62 mmol) was dissolved in MeCN (30 mL).
Diisopropylethylamine (DIEA, 1 mL) and Cu(MeCN)4PF (1 mg) were added. After

stirring for 1.5 h, the solution was evaporated and the resulting residue was taken up in

N‘N

20% MeCN/H,0. 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-dq, 400 MHz): 8.28 (t, 1H, J = 5 Hz), 7.77
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from3 to 6. 39. The nethod of Claim 36 wherein the |inker noiety has the
structure -OPOPLO / \0 -0 -HNO=l -O-~0,-~-0-~O~p 0- -O0 40. The
nmet hod of claim 23, wherein each of said initiator conpounds conprises a
react i vVQR095PS84Td wher ei n each of said r buil ding bl gEQEfU%}P(ﬁ%Z ¥s a
conplementary reactive group which is conplenentary to said reactive group.

41. The (gathor2ofe 4 @Hy}qw@,qm, 4 be (theRgy, R (o, aw, 4nd Ihencamp! enent ary
reactive grouipHare sel ected from't he group consi st ngf of an am no group
I

and; a Sd3uddylHgro8dz, 46 Hal 3.3h(h, 2o a9, (ma 3phod A8 Gddy 1Hgd sUd;Had 4epoxi de

90 vier afar T8 (o Sio 0. B En RIS il crEna0. B o e e -
sel ect ed4b0 exr't BSIMIS @9P. 2GS HY ! 10096)09932 ([2NI-EX)Y B0, olen 5. 29[ BvinRaky! group; a

sul f onyl g/rougma phosphonyl group;” an epoxide group, an aziridine group;
and an 15%9cESIMS avigrionsourss fraginentator $35 31(70Yad THOL0([MHd¥adi HWOAe reacti ve

Const st PG 2 MERTESEAE P D EREe i Pa) R AR T, 20T 6B £

met hod of claim40 wherein the reaction between the reactive group and the
conpl ementary reactive group is conducted under reducing conditions. 45. The
met hod direp@ratiom of Azigeacetyh Gl yrBra-Bbe:PraselyyPBup and the conpl enentary reactive

group are selected. fromt r 0 consi sti ng,.of hosphor ous,, yl.i group
and-Bn at deny et 03 Pl H L PRE PaneRShsl i e R Rk %L he”
reacti veisiigFRibRdtdchd £sifd i MERA TURAhE Y& ivatihg dffent Safioatefic 8olg! oaddi tion
to forma cyclic structure and wherein the reactive group and the

conpl emdrasaised indhe last eoupling pten tecaprthe prytapeptide Glaavege aéthepeptidewasaind an
al kene; . nifrone ne, . © ien i 47.. . The net hod
of G o eenie T RS RATEA0PEN B Furfic iy REFRET AR She ptpriad 17 0
group r esatwhifeasofil €8 Pavgel 509 HINMRIDMB Ocd:¢ 4OEMIHA) U LrE9 addNy erei n t he
reactive group an the conpl enentary reactive group are an al kyne and an
azi de. - 4B SHG. e don.GHIH -8 4 Gk, G hr B, S0t 4 kg 1 B3 dnkdds he
compl e r u i r ¥ I 0 h [0 si;sting of a
halmégeggl é Jh%{{fér ggﬁ&ﬁ%ta%“c@’ lgﬁngéfgr%%s’afz%@ﬁfemdﬁgéff’ﬁgl.n’ #ﬁgfnﬁ\;t—ﬁo%d 019 Claim
48 wher gim)4 .QRkﬁamgepe@,eziob,emppm%i.@m@iﬁj&([wlwpne@%).famst,he gr oup
consisting of chlorinated pyrimdines, chlorinated triazines and chlori nated
pur i nes.wigpionTsutcedragowntation] 3 7nh AN Wds A%), 552 3 (M1 Hb0%4)e48G1 dM-ani no
grouP- 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-2CO], 10%, only possible in a cyclic
structure).

Conjugation of Linear Peptide to DNA:
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51. The nethod of claim 24, further conprising following cycle i, the step
of: (f) cyclizing one or nore of the functional noieties. 52. The nethod of
claim5l1 i functional noiety of step (f) conpri group
and an al“&ﬁ{?%%r"zgup. 92 53. The nethod of C aim 52 mhef@f’”%%‘#zg‘%ctl onal
nmoi ety i s maintained under conditions suitable for cycloaddition of the

azi do group a@dnipbtmdaiz k45 yhol) maas dissolved imd auL sodiamibozatg baffer (pHh&aeby form ng
a cyclic_f 54. The ne of cla i%m 53 vvherel n the

cycl oaddllﬁ(?u@ﬁl & Inggj pepida/dfed- ¢ r? ]((ﬁ)em%ﬂg% wdeMEs 180 pmghdl cat al yst .
55. Th
functi gngﬁﬂzgfg?%%gdaf@ogv%g@??s corrp s at 32&%’“3%‘833’(%‘93% gr oups,

and sai dninohdDiequinl). Atfieebgitating fored hntIaﬁlMSckhuweldacomplletbi reaction, sd prabhee f or
;52?}'C?2wagis;ﬂze&%ﬁwe%%eag&;,%@ﬁaé ﬁagé"q,maa?@f iS55 U, Lo o0
ol ai m 24 Y ReRE TR ORI, %8 S (NSPiTRe, LAPRLe e, EZWT?Ee?‘ 2 PCR
closing prinmer. 58. The rret hod of cl ai m 24, furt her conprising follow ng
PR pri mEPREGRRETR Yo e lideiddlng ol i 88233 coti do. 59 The method of o8
Toated ot hooaRaufd 2630 fifcl R b 20 E BB o bRt (o e whi ch

cat al yze$56GmMi). IAltgaU dmear(iﬁptldb @qipofan 0®MM bteck ar DME 80Yimol, 4(IE¢‘1‘WD AXx S
E 8 Z 93 wher i.s a functional npiety conprising one nor e

bui | di ngW3F 8ddes, Follzv\ieg by DML M (0 8519f e 09 sieck 18 Waters 8@ nmo IAIQI nus to B;

Y is an n i t &H?J,VC Ais a
functi ongt{lll g?o‘ls‘luﬁpé gl?%%ngqgldct%% ent&g%rﬁletur%cﬁon’ﬁ%? ungtl onal group
t hat for mlaﬂaeddgncihmdl précipitaion. ERIMSE 1823.0 (M-3H¥ 3§ 20%6), 1186AL (M allf)/4, hat f or ns
a bond w t '-e of Y. D F E_are _each, independently, a

bi functi 3&20’ h%ﬁ%i(%ﬁga%grﬁo"@nalym?’ém% 4P0%). rml ecul ar scaffold; wherein Y
and Z are covalently joined. 61. The conpound of claim60 wherein D, E and F

are each independently an al kylene <chain or. an oli-go(ethylene glycol)
chai n.

Cyclization of DNA-Linked Peptide:

Linear peptide-DNA conjugate (10 nmol) was dissolved in pH 8 sodium
phosphate buffer (10 uL, 150mm). At room temperature, 4 equivalents each of CuSQOs,,
ascorbic acid, and the Sharpless ligand were all added (0.2 pL 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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62. The conmpound of Cl aim 60, wherein Y and Z are substantially

conpl ementary and are oriented in the conpound so as to enable Watson-Crick

base pairi % and duplex formation under suitable conditions. 63. The

conpoundWOr20eVEB4960 wherein Y and Z are the same | engtACTHS2004/H26ént

| engths. 64. The conpound of Caim63 wherein Y and Z are the sanme |ength.

65. The conpound of cI al m 60, wherein Y and Z e each 10 or nore bases in

| ength and have c /olry r e@i-qps of/ demidr nore base pairs. 66. The

conmpound of Claim ac@lsma car bgn jatoni ,a boron atom a nitrogen

atom a phosph@r "op a polyaromc waLom c°s afN 67. The conpound of C aim

66 wherein S™% a phosphate group or a cy ’grofmm 68. The conpound of

Claim 67 wherein S is a cycloal kyl, cycl oa& enyl, heterocycl oal kyl,

het er ocycl oal kenyl , |aryl or heter oaryl group. 169. The conpound of cI ai m 60

wherein the |inker inebimik®, Of the structure k“gﬁgp) 20- - (CH2CGH20O) m OPO3- -

“N-(CH2)n OP(O) 20' -{PBMP¥¥ED) P- OFO3 wherei n eadiwmsns in and p is,

i ndependently, an integer from1l to about 20. |{70. The conpound of C ai m 69

wherein each of n, in and p is independently an integer from2 to eight.

71. The conpound of Claim 70 wherein each of Pn and p is independently an

i nteger fro 2 The cqppound,of qﬁ}wm Q wherein the |linker noiety

has the struc @D'b'ﬁmd"oa@ -H PO~~0~~0~~0 O0- -O O 73.
Dq);ilﬁmOGO er el n CrY—CO rinse ,,l;CR primer sequence.

The corrp d,

74. A co und library conpri si ng at 'ﬁﬂ nct conpounds,
said conpounds conprising a fun'@'odl-o % y corrprl sing two or nore
bui | di ng bl ocks which is operatlvely linked to an ol i gonucl eoti de which

i dentifi esehitess@ 4c48rmairef the functional y erein the conpounds
are independently of Formula I: WO R Dx edut @&42 A [in.

LC conditions: Targa C18, 2.1 x 40 mm, 10-40%
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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95 wherein: X is a functional noiety conprising one or nore building

bl ocks; Z is an oligonucleotide attached at its 3 terminus to B, Y is an
ol i gonucl i ich is attached at its 5 termnus to C isS a

functi ona‘ﬁBBb%ﬁ)ﬁw at forns a covalent bond with X; B ié’%’q‘dﬁ&?{’é?’ﬁ?ﬁ@ group
that forns a bond wwth the 3'-end of Z; Cis a functional group that forns

a bond with the 5 -end of Y; D, F and E are each, independently, a
bi functional |inking group; and S an atom or a nol ecul ar scaffold; wherein Y

and Z ar Preesduredinr Aynine Sulsditution of Menasblogeitiazinge-DNAry of O aim 74, said

|'i brary conpri-si € about, 105 | . h. of t.he distinct
conpounds. 76'%%g(@%nn%gﬁﬁénqcﬁgggwlgfﬁjﬁé?ﬁ%m}g{uegsgﬁasq?\(eéirlgrpyd %‘grrpri sing at
| east abdékatd BEffEraRa@EnceRtrafde bf PMM &t 4°K, i40cuivalepeWTdsecdnd aliphgticc onmpound
library of Claim74 conprising at |east about 104 distinct conpounds. 78.

The conpdutige isiadded g HPMI solutiom Themgactien ifolewedby LCMS and isosuallyst i nct
ds. 7 l.i br. . i 74 ¢ 1 Sj I t, about
708" i ot amplete 41 77 TR YBG idg iR ineiere DA o ARY iiicleBhy AR, 0

| east ab@écigitatidndi stinct conpounds. 81. The conpound library of Caim74
conprising at |east about 1012 distinct conpounds. 82. The conpound |ibrary
of Claim74 wherein A, B, C, D, E F and S each have the sane identity for

[ brary QOB Tg sigptedpne RRFRIRAA st Hlenal M Fu vl £ 1

84. The conpound | igymeHegisof Claim 74 wherein D, E and F are each

i ndependently an al kyl ene chain or an oligo(ethylene glycol) chain. 85. The
conmpound library of Claim74, wherein Y and Z are substantially

conpl ene I } i\ . C .0 I son-Crick
base par rpanstal SPGB R LRl Wb R TRRNANRE hifipRdneeBudt® 100
conpound Alhhfeaﬁimng{aeayda BdildihgBtook: Y and Z are the same |length or
different I|engths. 87. The conmpound library of Caim74 wherein Y and Z are
the sane | engtérmpeind PHuasconplediiel an Notegmipabprotingrasidpe, Thaeeseltingy and Z are

each 10 or_nore, bases i.n . length and v 0 e ry,.regi.qns, of ten or
nor e bas eCOB’é’loPg‘.i W%Slssmgdclgrfﬂgﬁ%&w%ﬁ%? §u§?rr®) &Ilu-en? %Wﬁ@?é%ﬂ ddis a carbon
atom a hoh&ht@tlienbf BmMI T BEESbIAH WaPaddB@ 20 BQIVSleRts @Bh X analdhyd@t omi-C
scaffold. 90. The compound library of Claim74 wherein Sis a phdsphate

group’ or hwildingltilack in DMF (8 ulL, 0.25M) and sodium cyanoborohydride in DMF (8 puL,
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 puL, 0.25M) and the solution
was heated at 80 °C for 2 hours. Following alkylation, the solution was purified by

ethanol precipitation.

-82-



i

group. 91. The conpound library of Caim90 wherein Sis a cycloal kyl,
cycl oal kenyl, heterocycl oal kyl, heterocycl oal kenyl, aryl or heteroaryl
group. 92, The compound library of Caim74 wherein the_ |jnker ety is of
the st ruma@ﬂﬂaﬁ?% 26- (CH2CH20) m OP03-- - N- ( CH2) nK: OFE’BT%EJ"““%%“

- (CH2CH20) P- OPAB wherein each of n, mand p is, independently, an integer

from1 t Exabpl8:20. Apflitalien ofP&tsia MAdIHE Rdabtidtisito FunétichialMAzetpher ei n each of

n, mand p is independently an integer from2 to eight. 94. The conmpound of
Cl ai m 93 wherein eavmthssisn, m and p is independently an integer from3 to
6. 95. The conpound library of Caim74 wherein the |linker noiety has the
structure 00,0 -0-P/ pl1 0- -O -HNOO O0=P -0 ~O' ~0O-iO-P1 0- -0O0O0

96. The Gl PeodettedFoyPeptoid SHintRedid oMMN Aillinkerand Z conprise a PCR pri mer
sequence. 97. A conpound prepared by the nethod of Claim1. 98. A conpound

|i brary prepared by the nmethod of Caim23. 99. A nethod for identifying one
or nore conpounds which Iiynd to a biological target, said nethod conprising
the steps of. (a) conté&kti t he bi ol ogical target with a conpound library
prepared by the mef oft aim 23 under conditions sugrtable for at |east
one nenber of the conpoun Iibrggj\to bi nd to HNER arggﬂ‘; b) renoving
library newbangLitkeat —to—rrot>bi nd™~t0 KﬁeM—m«get;—(—e}—&ml I TyI ﬁé\mminerncodi ng
ol i gonucl eoti des of ubhaivakntd east one nmenber of 4olkgvaleenpound |i brary which
binds to the target; (d) sequencing the encoding oligonucl eotides of step
(c); and 98 (e) using the sequences determned in step (d) to determne the
structure of the functional noieties of the nenbers of the conpound library

which bind to ~the bi.alogical .tar.get: thereby jdentifyi e e

conpounds. whi OBRRIRICk e SR Shdjpr e b3 WL RO RBpIT § T

i dent i fyi@ndertANBRWAU MM 0 chilRdSo hOCATHRE Qb whPsddRH 40 $a4idalen®t hod

conprising the steps of (a) contacting the biological target with the

conpound dfiNvhpdrpxysfuccinanidyl/dromoacktate coDVME (18nsl, 15 5f) laed thersohttiohersast one
mb ft . ) . .

enber o genH)? sﬁa?(gggy 2 gC for 2 hours. Following acylation, the DNA-Linker was purified by

ethanol precipitation apd rqdissolyed in sodium borate buffer (50 pL, 150 mM, pH 9.4)

at a concentration of 1 mM and chilled to 4 °C. To this solution was added 40 eqivalents

of an amine building block in DMF (13 ;JL, 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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library to bind to the target; (b) renoving |ibrary nmenbers that do not bind
to the target; (c) anplifying the encoding ol igonucl eotides of the at |east
one nmenber of the conpound library which binds to the tarqget:
sequenci W p¥08HPodi ng ol i gonucl eoti des of step (c); a‘?f%’%%’oﬁé"’g#é t he
sequences determned in step (d) to determ ne the structure of the
functional noieties of the nenbers of the conpound library which bind to
the biological target; thereby identifying one or nmpre conmpounds which bind
to the biEspwglecd Identifeptiomefs ligand twééh@aa@rﬁ@awmlq@@ewéc@hhrame library
conprises at |east about 105 copies of each of the distinct conpounds. 102.
The nmet hod of claim 100 wherein the library conprises at |east about 106
copi es of eaQheability® dirfehinnslécut@raiantertst in AINAldeodet litedryafboeé ai m 100
wherein the library conprises at |east about, 102 distinct conpounds. 104.
The net h&adesirabledibgary oremhiess isipgramaunt fogdentifyingsiigleseampaunde with dgfiaed 104

di stinct I | | } ry
conpr i sedr RS A8t Aaoeylis TalBEhioptlest B UGBl TRchilEn BT

A ai m 10Q@ knbehoindiidoldchleqdysceibedby Sksh @lal.| Sehcallf) 399861 @2604) nct
conpounds. 107. The method of O aim 100 wherein the |ibhrary conprises at

| east abdiporpasated hersin hickeferensep tuibdd] kingse (GenBaple DRG0 DWas synihesionl. wher ei n

the conpaync. i 8k Y.L QIR £ Bl EAPAncBR A ofcilifild UG'me pifgunds. 109,

The net ho alm erein eac ave the same

i dent i t y desuribedmthe prapeding eRimpies odihg standatd Ghendisey meithvald to produee an 100
wherein the conmpound |ibrary consjsts essentially of a_ multiplicity of

conpounddndecuissimilag(functional moiety linked de) %PIIQ%PW%?E@@ to#hose preducedviand F are
h ind : j . i | ] hai n.
coc{ POSRERERIHL ) MR o 80 PLLABUE YA Gpcoblacht

conpl eneni Bxympled amdehe DN/pdihketl Abl kihase bimdepwert desigasd athamidueddDNAt son- Cri ck

base pairing and, duplex formation under suitable _conditiaogns,. 113. The
met hod ofeqicasshtha@ligwed aPﬁR\anaHalsszlép@ PRPeS :IE‘E DNAJinked Ablikinags ent

1757 The S T e B D e e e

| engt h amith tbaliabledigse, midtthe ynzye@i wasscapfurédoon ®solidophasd) assh@hiorrsmoitd6: The
met hod of C.aim 100, wherein S is:a carpon atom _a ‘go.r on atom . a nitrogen
atom a PREBDYHERELDANGREMBETsAnd SinfineoRpiecylsnivets quted. The ratio of library

molecules to the DNA-linked Abl kinase inhibitor in the éluate 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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117. The nethod of C aim 100 wherein S is a phosphate group or a cyclic
‘group. 100 118. The nethod of Claim 117 wherein S is a cycl oal kyl,
cycl oal kenyl , heterocycl oal kyl, heterocycl oal kenyl, aryl or heteroaryl
group. 119. The nethod of C aim 100 wherein the linker nmoiety is of the
structure. OP(O 20- -(CH 2CH 20) m OPO 3- -N-(CHz)n-C O0)

26- ( CH2CHEBjIps OP03 wherein each of n, mand p is, independently, an integer
from1l to about 20. 120. The nmethod of C aim 119 wherein each of n, mand p
i's independently an integer from 2 to eight. 121. The nethod of O aim 120

wherei n each oA riethéd aﬂﬁlynmdsﬁiﬂMQl%a@l%binprimg lafhe@Rhal hofty WwhicR i$. 122.
The method of Caim 1121 wherein the |inker noiety has the structure O

-0 POP O ppagptivety linke) toamen@dig-oligonucieotids, grid meptnd cpmprisingtibelsteps @ ai m 100
wherein X and Z conprise a PCR primer sequence. 101 WD 2005/058479
PCT/ US2004/ 042964 SEQUENCE LI STI NG <110> PRAECI S PHARVACEUTI CALS, INC., et

al . <120> METHOBE ViR o Mitikio Sorffountd Hsink laBRARhFEnsdcHirmBRty 156 PC
<150> 60/530854 "<151> 2003-12-17 <150> 60/540681 <151> 2004-01-30 <150>

60/ 553715 <154empuiiag pBuilding blsks, veBroB Seaintegenaf-l gnggaten whereixthg0> 890
<170> Fast SEQ In?ﬁal\%&(?@% rX&rer' c%%p%isgs at TéP 5ne1re§gti]v]e>grgup,§%& ?s%p%vely

linked to an initial oligonucleotide; wherein the initial functional moiety and the
initial oligonucleotide are linked by a linking moiety and 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;

(b) reacting the initiator compound with a desired 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 (a), under conditions suitable

for reaction of the complementary reactive group to form a covalent bond;

(c) reacting the initial oligonucleotide with an incoming oligonucleotide which
identifies the building block of step (b) in the presence 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.

2. 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 i, 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.
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<213> Artificial Sequence <220> <223> synthetic construct <400> 1
‘gcaacgaag 9 <210> 2 <211> 9 <212> DNA <213> Artificial Sequence <220>
<223> synthetic 'construct <400> 2 tcgttgcca 9 <210> 3 <211> 9 <212> DNA
<213> Artificial, Sequence <220> <223> synthetic construct <400> 3
gcgtacaag 9 <210> 4 <211> 9 1/162 WD 2005/ 058479 PCT/ US2004/ 042964 <212>
DNA <213>3Arti f},Ci ' 4
tgtacgcca39 <g?%§é§“§§?fgﬁgpl2@%%§ﬁ%§i%§§T%§m§E?%¥?%?g?ﬁéggﬁgﬁﬁe <220>
<223> synfd)etic construct <400> 5 gctctgtag 9 <210> 6 <211> 9 <212> DNA

4, The method of any of Claim 1 wherein at least one of the building blocks is an

amino acid or an activated amino acid.

5. The method of Claim | wherein the reactive group and the complementary reactive
group are selected from the group consisting of an amino group and; a carboxyl group; a
sulfonyl group; a phosphonyl group; an epoxide group; an aziridine group; or an isocyanate

group.

6. The method of Claim 1 wherein the reactive group and the complementary reactive
group are selected from the group consisting of a hydroxyl group; a carboxyl group; a
sulfonyl group; a phosphonyl group; an epoxide group; an aziridine group; and an

isocyanate group.

7. The method of Claim | 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 | 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.
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<213> Artificial Sequence <220> <223> synthetic construct <400> 6
acagagcca 9 <210> 7 <211> 9 <212> DNA <213> Artificial Sequence <220>
<223> synthetic construct <400> 7 gtgccatag 9 <210> 8 <211> 9 <212> DNA
<213> Artificial Sequence <220> <223> synthetic construct <400> 8
atggcacca 9 <210> 9 <211> 9 <212> DNA <213> Artificial. Sequence <220>
<223> synthet i Thempthiod b Claml BPwhépe 2GRS e biver g otiCdn d Sh2 @Opleddfaty readfile O
gttgaccag 9 <210> 10 <211> 9 <212> DNA <213> Artificial Sequence <220>
<223> synfREp A selsgied fpm thegrowp.congistpg eha belgeenated hetproarpmatiq groug anda1 o> pNA

nucleophile.

13.  The method of Claim 12 wherein the halogenated heteroaromatic group is selected
from the group consisting of chlorinated pyrimidines, chlorinated triazines and chlorinated

purines.

14.  The method of Claim 12 wherein the nucleophile is an amino group.

15.  The method of Claim 1, wherein the enzyme is selected from the group consisting of
a DNA ligase, an RNA ligase, a DNA polymerase, an RNA polymerase and a

topoisomerase.

16.  The method of Claim 1 wherein the initial oligonucleotide comprises a PCR

primer sequence.

17. The method of Claim 1 wherein the incoming oligonucleotide is from 3 to 10

nucleotides in length.

18.  The method of claim 2, wherein the incoming oligonucleotide of cycle i comprises a

PCR closing primer.
19.  The method of claim 2, further comprising in cycle i, the step of

(d) ligating an oligonucleotide comprising a closing PCR primer sequence to the
encoding oligonucleotide.
20.  The method of Claim 19 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.

21.  The method of Claim 2, further comprising after cycle i, the step of
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<213> Artificial Sequence <220> <223> synthetic construct <400> 11
.cgacttgac 9 <210> 12 <211> 9 <212> DNA <213> Artificial Sequence <220>
<223> synthetic construct <400> 12 acgctgaac 9 <210> 13 <211> 9 <212> DNA
<213> Artificial Sequence <220> <223> synthetic construct <400> 13
cgtagtcag 9 <210> 14. <211> 9 <212> DNA <213> Artificial Sequence <220>
<223>. synt het i (c)coeldifigithe furctodal diegact acgca 9 <210> 15 <211> 9 3/162 WO
2005/ 058479 PCT/US2 0 0 4/04 2964 <212> DNA <213> Artificial Sequence

<220> <223> synthetic construct <400> 15 ccagcatag 9 <210> 16 <211> 9

<212> DNA%)  The method of Claim 17 wherein the functional moiety comprises an alkynyl 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 cyclizing the

functional moiety.

23. 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 comprise an initial 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; wherein the initial
functional moiety and the initial oligonucleotide are linked by a linking moiety and 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;

(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 ligation of the
incoming oligonucleotide and the initial oligonucleotide, under conditions suitable for

enzymatic ligation of the incoming oligonucleotide and the initial oligonucleotide;

thereby producing r aliquots comprising molecules consisting of a functional moiety
comprising n+1 building blocks operatively linked to an elongated oligonucleotide which

encodes the n+1 building blocks.
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<213> Artificial Sequence <220> <223> synthetic construct <400> 16
atgctggca 9 <210> 17 <211> 9 <212> DNA <213> Artificial Sequence <220>
<223> synthetic construct <400> 17 cctacagag. 9 <210> 18 <211> 9 <212>
DNA <213> Artificial Sequence <220> <223> synthetic construct <400> 18
ctgtaggca 9 <210> 19 <211> 9 <212> DNA <213> Artificial Sequence <220>
<223> SythﬁtiQh@ﬁﬁﬂkﬁuﬁKﬂaﬁﬁﬂﬂ%h&&n@bﬁ@ﬁ@@%@h@ﬁeﬁaﬂ0> 20 <211> 9 <212> DNA
<213> Artificial Sequence <220> <223> synthetic construct 4/162 WO

2005/ 058479 PCR) 9smbining tpoeumore/gfihe p@idvetsatherahy pyodueinga-salytiotpepmpriying<21 2>

S molecules consisting of a functional moiety comprising n + 1 building blocks, which is

operatively linked to an elongated oligonucleotide which encodes the n +1 building blocks.
25.  The method of claim 24 wherein r aliquots are combined.

26.  The method of Claim 24 wherein the steps (a) to () are conducted one or more times
to yield cycles 1 to i, 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.

27.  The method of either Claim 23 or Claim 24 wherein in at least one of cycles 1 to i

step (d) precedes step (c).
28.  The method of Claim 24 wherein at least one of building blocks is an amino acid.

29. The method of Claim 23, wherein the enzyme is DNA ligase, RNA ligase, DNA

polymerase, RNA polymerase or topoisomerase.

30.  The method of claim 23 wherein the incoming oligonucleotide is a double-

stranded oligonucleotide.

31.  The method of Claim 23 wherein the linker moiety comprises a first
functional group adapted to bond with a building block, a second functional group
adapted to bond to the 5’end of an oligonucleotide, and a third functional group

adapted to bond to the 3’-end of an oligonucleotide.

32.  The method of Claim 31 wherein the linker moiety is of the structure
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<213> Artificial Sequence <220> <223> synthetic construct <400> 21
ctccagtag 9 <210> 22 <211> 9 <212> DNA <213> Artificial Sequence <220>
<223> synthetic construct <400> 22 actggagca 9 <210> 23 <211> 9 <212> DNA
<213> Artificial Sequence <220> <223> synthetic construct 1 <400> 23
taggtccag 9 <210> 24 <211> 9 <212> DNA <213> Artificial Sequence <220>
<223> syntheti ¢ construct 1 <400A 24 ggacctaca 9 <210> 25 <211> 9 <212>
DNA <213> Artiff5$gl Sequence p<220> <223> synthetic construct <400> 25
gcgtgttgt 9 <210> ?6\531;>/§’5/162 WO 2005/ 058479 PCT/ US2004/ 042964 <212>
DNA S

™ —Mm

wherein

A is a functional group adapted to bond to 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.

33.  The method of Claim 32 wherein:
A is an amino group;
B is a phosphate group; and
C is a phosphate group.

34.  The method of Claim 32 wherein D, E and F are each, independently, an alkylene
group or an oligo(ethylene glycol) group.

35.  The method of Claim 32 wherein S is a carbon atom, a nitrogen atom, a phosphorus

atom, a boron atom, a phosphate group, a cyclic group or a polycyclic group.
36.  The method of claim 35 wherein the linker moiety is of the structure
OR(Q) ,0-——(CH,CH,0) ;=——0PO 3-——
——N—(CHZ)H—C
OR(0) 20-——(CH,CH0)p——0PO 3=

wherein each of n, m and p is, independently, an integer from 1 to about 20.
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<213> Artificial Sequence <220> <223> synthetic construct <400> 26
‘aacacgcct 9 <210> 27 <211> 9 <212> DNA <213> Artificial Sequence <220>
<223> synthetic construct <400> 27 gcttggagt 9 <210> 28 <211> 9 <212> DNA
<213> Artificial Sequence <220> <223> synthetic construct <400> 28
~tccaagcct 9 <210> 29 <211> 9 <212> DNA <213> Artificial Sequence <220>
<223> synBhet i ThemetiodwdtClaisdd®whei@ingdachafiagh add p<2 ifdep&identlyl driflegex212> DNA
<213> Artificial Sequence <220> <223> synthetic construct <400> 30
gct t gacct flom Zpights] <211> 9 <212> DNA <213> Artificial Sequence <220>

38.  The method of Claim 36 wherein each of n, m and p is independently an integer

from 3 to 6.

39.  The method of Claim 36 wherein the linker moiety has the structure

? 0 o/
o] / ~O—
O

o) 0
| /
o=P—o/\/O\/\o/\/O\P/\
- / ~O—
-0 )

40.  The method of claim 23, 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.

41.  The method of Claim 40 wherein the reactive group and the complementary reactive
group are selected from the group consisting of an amino group and; a carboxy! group; a
sulfonyl group; a phosphonyl group; an epoxide group; an aziridine group; or an isocyanate

group.

42.  The method of Claim 40 wherein reactive group and the the complementary reactive
group are selected from the group consisting of a hydroxyl group; a carboxyl group; a
sulfonyl group; a phosphonyl group; an epoxide group; an aziridine group; and an

isocyanate group.

43.  The method of Claim 40 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.
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<223> synthetic construct 6/162 WO 2005/ 058479 PCT/ US20041042964 <400> 31
-caagagcgt 9 <210> 32 <211> 9 <212> DNA <213> Artificial Sequence <220>
<223> synthetic construct <400> 32 gctcttgct 9 <210> 33 <211> 9 <212> DNA
<213> Artificial Sequence <220> <223> synthetic construct <400> 33
cagttcggt 9 <210> 34 <211> 9 <212> DNA <213> Artificial Sequence <220>

<223> synghet | TheREHEWE tlaim400vhetdn ClgpRedt DRt beBrecndhdreadlive@bipaild the212> DNA
<213> Arficial Sequence ti <220> <223> synthetic construct <400> 35

cgaaggagt cgnplementary3gactivegowp isepnductqimdenreducing £prdidpnst  Sequence

45.  The method of Claim 40 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.

46.  The method of Claim 40 wherein the reactive group and the complementary reactive
group react via cycloaddition to form a cyclic structure and wherein the reactive group and
the complementary reactive group are an alkyne and an azide; a diazo and an alkene; a

nitrone and an alkene; or a diene and dienophile.

47.  The method of Claim 46, wherein the reactive group and the complementary reactive
group react via cycloaddition to form a cyclic structure and wherein the reactive group and

the complementary reactive group are an alkyne and an azide.

48.  The method of Claim 40 wherein the reactive group and the complementary
functional group are selected from the group consisting of a halogenated heteroaromatic
group and a nucleophile.

49.  The method of Claim 48 wherein the halogenated heteroaromatic group is selected
from the group consisting of chlorinated pyrimidines, chlorinated triazines and chlorinated
purines.

50. The method of Claim 48 wherein the nucleophile is an amino group.

51.  The method of claim 24, further comprising following cycle i, the step of:

(f) cyclizing one or more of the functional moieties.

52.  The method of claim 51 wherein a functional moiety of step (f) comprises an azido

group and an alkynyl group.
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<220> <223> synthetic construct <400> 36 tccttcgct 9 <210> 37 <211> 9

71162 WO 2005/ 058479 PCT/ US2004/ 042964 <212> DNA <213> Artificial Sequence

<220> <223> synthetic construct <400> 37 cggtgttgt 9 <210> 38 <211> 9

- €212> DNA <213> Artificial Sequence <220> <223> synthetic construct <400>
38 aacaccgct 9 <210> 39 <211> 9 <212> DNA <213> Artificial Sequence <220>

<223> synﬁhetiEhcUmﬁmﬂu&KHMﬂﬂﬂtheghU@eﬁgmﬁgnmQmﬁm@ﬁQEMAGMnaiumkﬁ <212> DNA

<213> Artifigcial S <220> <223> t het <400 40
s cant cenditichs sIEHE 85 %y cio8RNGon oL Me RIS Baoyy RASRY Ay AV e

triazole group, thereby forming a cyclic functional moiety

54.  The method of claim 53 wherein the cycloaddition reaction is conducted in the

presence of a copper catalyst.

55. The method of Claim 54 wherein at least one of the one or more functional moieties
of step (f) comprises at least two sulfhydryl groups, and said functional moiety is
maintained under conditions suitable for reaction of the two sulfhydryl groups to form a

disulfide group, thereby cyclicizing the functional moiety.

56.  The method of Claim 23 wherein the initial oligonucleotide comprises a PCR primer

sequence.

57.  The method of claim 24, wherein the incoming oligonucleotide of cycle i comprises

a PCR closing primer.

58.  The method of claim 24, further comprising following cycle i, the step of
(d) ligating an oligonucleotide comprising a closing PCR primer sequence to the

encoding oligonucleotide.
59.  The method of 58 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.

60. A compound of the formula

N—@—m—00
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<220> <223> synthetic construct <400> 41 ccgatctgt 9 <210> 42 <211> 9
<212> DNA <213> Artificial Sequence <220> <223> synthetic construct 8/162
WD 2005/ 058479 PCT/ US2004/ 042964 <400> 42 agatcggct . 9 <210> 43 <211> 9

- <212> DNA <213> Artificial Sequence <220> <223> synthetic construct <400>
43 ccttctcgt 9 <210> 44 <211> 9 <212> DNA <213> Artificial Sequence <220>
<223> synwh@rfine construct <400> 44 gagaaggct 9 <210> 45 <211> 9 <212> DNA

2L Ay SRRy SRR as B oL DS B I (00
Z is an oligonucleotide attached at its 3’ terminus to B;
Y is an oligonucleotide which is attached at its 5° terminus to C;
A 1is a functional group that forms a covalent bond with X
B is a functional group that forms a bond with the 3’-end of Z;
C is a functional group that forms a bond with the 5’-end of Y;
D, F and E are each, independently, a bifunctional linking group; and

S an atom or a molecular scaffold; wherein Y and Z are covalently joined.

61.  The compound of claim 60 wherein D, E and F are each independently an alkylene

chain or an oligo(ethylene glycol) chain.
62.  The compound of Claim 60, 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.

63.  The compound of Claim 60 wherein Y and Z are the same length or different
lengths.

64.  The compound of Claim 63 wherein Y and Z are the same length.

65.  The compound of claim 60, wherein Y and Z are each 10 or more bases in length

and have complementary regions of ten or more base pairs.

66. The compound of Claim 60, wherein S is a carbon atom, a boron atom, a nitrogen

atom, a phosphorus atom, or a polyatomic scaffold.
67.  The compound of Claim 66 wherein S is a phosphate group or a cyclic group.

68.  The compound of Claim 67 wherein S is a cycloalkyl, cycloalkenyl,

heterocycloalkyl, heterocycloalkenyl, aryl or heteroaryl group.

69.  The compound of claim 60 wherein the linker moiety is of the structure
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<220> <223> synthetic construct <400> 46 ggactcact 9 <210> 47 <211> 9
<212> DNA <213> Artificial Sequence <220> <223> synthetic construct <400>
47 tgctacggt 9 <210> 48 <211> 9 <212> DNA 9/162 WO 2005/ 058479

PCTI US2004/ 042964 <213> Artificial Sequence <220> <223> synthetic
“construct <400> 48 cgttagact 9 <210> 49 <211> 9 <212> DNA <213>
Artificial Sequence <220> <223> synthetic construct <400> 49 gtgcgttga 9
<210> 50 <211> 9 <212> DNA <213> Artificial Sequence <220> <223> synthetic
construct <400> 50 ii%fﬁfﬁ?@°@°"22@ﬂﬁméﬁWZZ?TB“Q" <212> DNA <213>

Artifici al—Seguenas),

OR(0) ;0-—(CH2CH,0)p——0PO 3——

wherein each of n, m and p is, independently, an integer from 1 to about 20.

70.  The compound of Claim 69 wherein each of n, m and p is independently an integer

from 2 to eight.

71.  The compound of Claim 70 wherein each of n, m and p is independently an integer

from 3 to 6.

72.  The compound of Claim 60 wherein the linker moiety has the structure

O O
-O—Ig—o/\/o\/\o/\/o\ P//
- ~
0 / "O0—
-0
—HN
¢ V
O___P_O/\/O\/\O/\/O\ P
0. / ~0—
-0

73.  The compound of Claim 60 wherein X and Y comprise a PCR primer sequence.

74. 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, wherein the compounds are independently of Formula I:

)
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<220> <223> synthetic construct <400> 51 gttggcaga 9 <210> 52 <211> 9
<212> DNA <213> Artificial Sequence <220> <223> synthetic construct <400>
52 tgccaacac 9 <210> 53 <211> 9 <212> DNA <213> Artificial Sequence <220>
<223> synthetic construct <400> 53 10/162 WD 2005/ 058479 PCTI US2004/ 042964
cctgtagga 9 <210> 54 <211> 9 <212> DNA <213> Artificial Sequence <220>
<223> syniefeirs construct <400> 54 ctacaggac 9 <210> 55 <211> 9 <212> DNA
<213> Artificial Sequence <220> <223> synthetic construct <400> 55

ct gcgt agaXds a fenatisnggnedgtyicongprisigzions oprwre keidding hlocks:i ci al Sequence

Z is an oligonucleotide attached at its 3’ terminus to B;

Y is an oligonucleotide which is attached at its 5° terminus to C;

A is a functional group that forms a covalent bond with X;

B is a functional group that forms a bond with the 3’-end of Z;

C is a functional group that forms a bond with the 5’-end of Y;

D, F and E are each, independently, a bifunctional linking group; and

S an atom or a molecular scaffold; wherein Y and Z are covalently joined.

75.  The compound library of Claim 74, said library comprising at least about 10° copies

of each of the distinct compounds.

76.  The compound library of claim 74, said library comprising at least about 10° copies

of each of the distinct compounds.

77.  The compound library of Claim 74 comprising at least about 10* distinct

compounds.

78.  The compound library of Claim 74 comprising at least about 10° distinct

compounds.

79.  The compound library of Claim 74 comprising at least about 10° distinct

compounds.

80.  The compound library of Claim 74 comprising at least about 10'° distinct

compounds.

81.  The compound library of Claim 74 comprising at least about 10** distinct

compounds.

82. The compound library of Claim 74 wherein A, B, C, D, E, F and S each have the

same identity for each compound of Formula I.
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<220> <223> synthetic construct <400> 56 tacgcagac 9 <210> 57 <211> 9
<212> DNA <213> Artificial Sequence <220> <223> synthetic construct <400>
57 cttacgcga 9 <210> 58 <211> 9 <212> DNA <213> Artificial Sequence <220>
<223> synthetic construct <400> 58 gcgtaagac 9 <210> 59 <211> 9 <212> DNA
<213> Artificial Sequence 11/162 WO 2005/ 058479 PCT/ US2004/ 042964 <220>

<223> synghet i The sippdundllibrar4 09>Claih V4GhiiddgaryLonsidiiesbéhtialF bFa9 <212> DNA
<213> Artificial Sequence <220> <223> synthetic construct <400> 60
gt gaccaacmyltipkipity sf gmpemds ofForapdpl DNA <213> Artificial Sequence

84.  The compound library of Claim 74 wherein D, E and F are each independently an

alkylene chain or an oligo(ethylene glycol) chain.
85.  The compound library of Claim 74, 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.

86.  The compound library of Claim 74 wherein Y and Z are the same length or different
lengths.

87.  The compound library of Claim 74 wherein Y and Z are the same length.

88.  The compound library of Claim 74, wherein Y and Z are each 10 or more bases in

length and have complementary regions of ten or more base pairs.

89. The compound library of Claim 74, wherein S is a carbon atom, a boron atom, a

nitrogen atom, a phosphorus atom, or a polyatomic scaffold.

90.  The compound library of Claim 74 wherein S is a phosphate group or a cyclic
group.

91.  The compound library of Claim 90 wherein S is a cycloalkyl, cycloalkenyl,
heterocycloalkyl, heterocycloalkenyl, aryl or heteroaryl group.

92.  The compound library of Claim 74 wherein the linker moiety is of the structure
OP(0) ;0- —(CH,CH,0) y——OPO 3-—
—N—(CH2>n~C
OP(O) 20- _(CH ZCH ZO)p—-OPO 3= ,

wherein each of n, m and p is, independently, an integer from 1 to about 20.
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<220> <223> synthetic construct <400> 61 tcagagcga 9 <210> 62 <211> 9
<212> DNA <213> Artificial Sequence <220> <223> synthetic construct <400>
62 gctctgaac 9 <210> 63 <211> 9 <212> DNA <213> Artificial Sequence <220>
<223> synthetic construct <400> 63 ttgctcgga 9 <210> 64 <211> 9 <212> DNA
<213> Artifijcial, Sequence <220> <223> synt heti ¢ gonstryct <400> 64 12/162
WO 2005/ 058379 phyremponsul et Cl gi&f@ﬂ@ﬁﬁﬁh?ﬁl)»m@@ 27 independeptiyan pna

<213> Arti EIHEN <220> <223> synthetic construct <400> 65
gcagttgga gi&& ?8 Q%g) g@ﬁ> <212> DNA <213> Artificial Sequence

94.  The compound of Claim 93 wherein each of n, m and p is independently an integer

from 3 to 6.

95.  The compound library of Claim 74 wherein the linker moiety has the structure

? o p
'O'?O/\/\/\/\/ P

o) /
—HN
O
O= p 0/\/0\/\0/\/0\
O- / O—

96.  The compound library of Claim 74 wherein X and Z comprise a PCR primer

sequence.

97. A compound prepared by the method of Claim 1.

98. A compound library prepared by the method of Claim 23.

99. A method for identifying one or more compounds which bind to a biological target,
said method comprising the steps of:

(a) contacting the biological target with a compound library prepared by the
method of Claim 23 under conditions suitable for at least one member of the
compound 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
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<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 <210> 68 <211> 9 <212> DNA <213> Artificial Sequence <220>
<223> synthetic construct <400>, 68 ttcaggcac 9 <210> 69 <211> 9 <212>.DNA
©<213> Artificial Sequence <220> <223> synthetic construct <400> 69
gtagccaga 9 <21@@) déinghtlkeq@encedeterniiMi ih3tehGa) \e2a B8 4#8cture of the

PCT/ US2004/ 042964 <213> Artificial Sequence <220> <223> synthetic
construct <400> 7ofungHera gpieties of shegpembersofi the compeypnd kibmagyawhizh dind to
Artificial Sequence

the biological target;

thereby identifying one or more compounds which bind to the biological target.

100. A method for identifying a compound which binds to a biological target, said
method comprising the steps of
(a) contacting the biological target with the compound library of claim 74
under conditions suitable for at least one member of the compound
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;
thereby identifying one or more compounds which bind to the biological

target.

101.  The method of Claim 100 wherein the library comprises at least about 10° copies of

each of the distinct compounds.

102.  The method of claim 100 wherein the library comprises at least about 10° copies of

each of the distinct compounds.

103.  The method of claim 100 wherein the library comprises at least about 10” distinct

compounds.

104.  The method of claim 100 wherein the library comprises at least about 10* distinct

compounds.

105.  The method of Claim 100 wherein the library comprises at least about 10° distinct

compounds.
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<220> <223> synthetic construct <400> 71 gtcgcttga 9 <210> 72 <211> 9
<212> DNA <213> Artificial Sequence <220> <223> synthetic construct <400>
72 aagcgacac 9 <210> 73 <211> 9 <212> DNA <213> Artificial Sequence <220>
<223> synthetic construct <400> 73 gcctaagtt 9 <210> 74 <211> 9 <212> DNA
<213> Artificial Sequence <220> <223> synthetic construct <400> 74
cttaggct ¢ 106. <Thometmd<d Cl2ind100Rh@=inDiAlikiatBcomprises atieadt abewtudh distinet220>
<223> synthetic construct 14/162 WO 2005/ 058479 PCT/ US20041042964 <400> 75
gt agt gct t SGNPABMS 76 <011> 9 <212> DNA <213> Artificial Sequence

107.  The method of Claim 100 wherein the library comprises at least about 10'° distinct

compounds.

108. The method of Claim 100 wherein the compound library comprises at least about

10" distinct compounds.

109. The method of Claim 100 wherein A, B, C, D, E, F and S each have the same

identity for each compound of Formula I.

110. The method of Claim 100 wherein the compound library consists essentially of a

multiplicity of compounds of Formula I.

111. The method of Claim 100 wherein D, E and F are each independently an alkylene

chain or an oligo(ethylene glycol) chain.

112.  The method of Claim 100, 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.

113. The method of Claim 100 wherein Y and Z are the same length or different lengths.

114.  The method of Claim 113 wherein Y and Z are the same length.

115. The method of Claim 100, wherein Y and Z are each 10 or more bases in length and

have complementary regions of ten or more base pairs.

116. The method of Claim 100, wherein S is a carbon atom, a boron atom, a nitrogen

atom, a phosphorus atom, or a polyatomic scaffold.

117.  The method of Claim 100 wherein S is a phosphate group or a cyclic group.
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<220> <223> synthetic construct <400> 76 gcactactc 9 <210> 77 <211> 9
<212> DNA <213> Artificial Sequence <220> <223> synthetic construct <400>
77 gtcgaagtt 9 <210> 78 <211> 9 <212> DNA <213> Artificial Sequence <220>
<223> synthetic construct <400> 78 cttcgactc 9 <210> 79 <211> 9 <212> DNA
©<213> Artificial Sequence <220> <223> synthetic construct <400> 79
gtttcogtt 188 <PhOmetfddod Ehaind] 1 74 ASRinANS a T B3] fcgélbsllk@hylsﬁa&%@moauaa,20>
<223> synthetic construct <400> 80 ccgaaactc <210> 81 <211> 9 <212> DNA
15/ 162 Whaeosyds8karyl R did2eodkrgdod <213> Artificial Sequence

119. The method of Claim 100 wherein the linker moiety is of the structure
OR(0) ,0-—(CH,CH0)y—0PO 5-——
——N—(%h{
OX(0) 20-——(CH,CH,0)p ——0PO 3——
wherein each of n, m and p is, independently, an integer from 1 to about 20.

120. The method of Claim 119 wherein each of n, m and p is independently an integer from

2 to eight.

121. The method of Claim 120 wherein each of n, m and p is independently an integer from

3to6.

122. The method of Claim 1121 wherein the linker moiety has the structure

? 0 o/
_O—R—O/\\/ ~ N0 NN

0 / So—
-0
—HN
? o) 0 ;3
O:P—O/\/ \/\O/\/ \p\
0- / ~O0—
-0 .

123.  The method of Claim 100 wherein X and Z comprise a PCR primer sequence.
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<220> <223> synthetic construct <400> 81 cagcgtttt 9 <210> 82 <211> 9
<212> DNA <213> Artificial Sequence <220> <223> synthetic construct <400>
82 aacgctgtc 9 <210> 83 <211> 9 <212> DNA <213> Art|f|C|aI uence <220>
<223> sy $8S84Wnst ruct  <400> 83 catacgctt 9 <210> B4 E%_’W’ 964.212> DNA
<213> Artificial Sequence <220> <223> synthetic construct <400> 84
gcgtatgtc 9 <210> 85 <211> 9 12> DNA_< %> Artificial Sequence <220>
<223> synt hetic construct <400>]§§E@8%P5F8% <210> 86 <211> 9 <212> DNA

2135 {10 bl SBMERRR A2 OmE2230 Y het 1 const ruc

<120> METHODS FOR SYNTHESIS OF ENCODED
LIBRARIES

<130> PPI-156PC

<150> 60/530854
<151> 2003-12-17

<150> 60/540681
<151> 2004-01-30

<150> 60/553715
<151> 2004-03-15

<150> 60/588672
<151> 2004-07-16

<1l60> 890
<170> FastSEQ for Windows Version 4.0

<210> 1

<211> 9

<212> DNA

<213> Artificial Sequence

'<220>
<223> synthetic construct

<400> 1
gcaacgaag S

<210> 2

<211> 9

<212> DNA '

<213> Artificial Sequence

<220> E
<223> synthetic ‘construct

<400> 2
tcgttgcca o S

<210> 3

<211> 9

<212> DNA

<213> Artificial Sequence

<220> .
<223> synthetic construct

<400> 3
gcgtacaag ' ' 9

<210> 4
<211> 9

1/162



<400> 86 16/ 162 WD 2005/ 058479 PCT/ US2004/ 042964
9 <212> DNA <213> Artificial

o 2&9}358433 cgctttgtt 9

<211>

construc
Artificia

<210>

const _r:légﬁz 4967189 S
Artificial

<210>

equence
< > 9

Sequence
N30s211> 9

const razed> synthetic construct

<400> 4
tgtacgcca

<210> 5

<211> 9

<212> DNA - _ :
<213> Artificial Sequence

<220>
<223> synthetic construct

<400> S
gctctgtag

<210> 6

<211> 9

<212> DNA

<213> Artificial ‘Sequence

<220>
<223> synthetic construct

<400> 6
acagagcca

<210> 7

<211> 9

<212> DNA

<213> Artificial Sequence

<220>
<223> synthetic construct

<400> 7
gtgccatag

<210> 8
<211> 9

<212> DNA

<213> Artificial Sequence

<220>
<223> synthetic construct

<400> 8
atggcacca

<210> 9

<211> 9

<212> DNA

<213> Artificial Sequence

<220>
<223> synthetic construct

Attt 9

Sequence

<210> 88 <211> 9
<220> <223> synthetic construct
<212> DNA <213> Artificial
<210> 90 <211> 9
<220> <223> synthetic construct
<212> DNA <213> Artificial

2/162

cagatcgtc 9

<210> 87

<220> <223> synthetic

Sequence

Sequence

<2125

04/65364

<400> 88 caaagcgtc 9
<220> <223> synthetic

<212> DNA <213>

<400> 90 actgtggtc 9
<220> <223> synthetic



<400> 91 cctgaagtt 9 <210> 92 <211> 9 <212> DNA c213> Artificial Sequence
17/ 162 WO 2005/ 058479 PCT/ US2004/ 042964 <220> <223> synthetic construct
<400> 9 t 9 <210> 93 <211> 9 <212> DNA <213 ihd Gd Sequence
<220> <g\3®>2t0§§1%%7§ti c construct <400> 93 ctgacgatt 9 %ﬁ%@) @4242611> 9
<212> DNA <213> Artificial Sequence <220> <223> synthetic construct <400>
94 tcgtcagtc 9 <210> 95 <211> 9 <212> DNA <213> Artificial Sequence <220>
<223>Wthetic construct -<400> 95 ctccacttt 9 <210> 96 <2}1> 9 <212> DNA
<213>9APfF¥3%i al Sequence <220> <223> synthetic construct

<210> 10

<211> 9

<212> DNA

<213> Artificial Sequence

<220>
<223> synthetic construct

<400> 10
ggtcaacca 9

<210> 11

<211l> 9

<212> DNA

<213> Artificial Sequence

<220>
<223> synthetic construct

<400> 11
cgacttgac 9

<210> 12

<211> 9

<212> -DNA

<213> Artificial Sequence

<220>
<223> synthetic construct

<400> 12
acgctgaac 9

~ <210> 13
<211> 9
<212> DNA
<213> Artificial Sequence

<220>
<223> synthetic construct

<40d> 13- .
cgtagtcag 9

<210> 14.

<211> 9

<212> DNA

<213> Artificial Sequence

<220>
<223> synthetic construct

<400> 14
gactacgca ' 9

<210> 15
<211> 9
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<400> 96 agtggagtc 9 <210> 97 <211> 9 <212> DNA <213> Artificial Sequence
<220> <223> synthetic construct <400> 97 accagagcc 9 18/162 WO 2005/ 058479
PCT/ US20 <210> 98 <211> 9 <212> DNA <213> Arjifi.cd uence
<220> <2§é£gﬁy§§éetlc construct <400> 98 ctctggtaa 9 Eg@ﬁ%#@%wéﬁ 1> 9
<212> DNA <213> Artificial Sequence <220> <223> synthetic construct <400>
99 at ¢ 1%1 %1Q> 100.<211> 9 <212> DNA <213> Artificial Sequence

<220>° 2 syn Het rerconst ruct  <400> 100 tgcggataa 9 <210> 101 <211> 9
<212>k£h@ <213> Artificial Sequence <220> <223> synthetic construct

<223> synthetic construct

<400> 15
ccagcatag 9

<210> 16

<211> 9

<212> DNA

<213> Artificial Sequence

<220>
'<223> synthetic construct

'<400> 16 :
atgctggca : 9

<210> 17

<211> 9

<212> DNA

<213> Artificial Sequence

<220>
<223> synthetic construct

<400> 17 . ;
cctacagag. T ' o : ’ 9 -

<210> 18

<211> 9

<212> DNA

<213> Artificial Sequence

<220>
<223> synthetic construct

<400> 18
ctgtaggca ) 9

<210> 19

<211> 9

<212> DNA

<213> Artificial Sequence

<220>
<223> synthetic construct

<400> 19
ctgaacgag : 9

<210> 20

<211> 9

<212> DNA

<213> Artificial Sequence
<220>

<223> gynthetic construct
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<400> 101 gacgacacc 9
Sequence <220> <223>
<211> 9 _< > <2
SeT us200H LB
<210> 104 <211> 9
synthetl Jegnstruct
<213> E |aI Sequ
gcagaag C <210> 10
<223> @MBthilc const

" <211> 9

<212> DNA

<210> 102 <211> 9
synt hetic construct
13> Artificial Sequen

<220> <223> synthetic construct
<212> DNA <213> Artificial

<212> DNA <213> Artificial

<400> 102 tgtcgtcaa 9
ce 19/162 WO

Sequence

<210> 103

<40§89E%%%§@é$%gacc 9

<220> <223>

<400> 104 tccatccaa 9 <210> 105 <211> 9 <212> DNA
ence <220> <223> synthetic construct <400> 105

6 <211> 9 <212> DNA <213> Artificial Sequence <220>
ruct

<213> Artificial Sequence

<220>

<223> synthetic construct

<400> 21
ctccagtag

<210> 22
<211> 9
<212> DNA

<213> Artificial Sequence

<220>

<223> synthetlc construct

<400> 22
actggagca

<210> 23
<211> 9
<212> DNA

<213> Artificial. Sequence

<220>

<2235 synthetic construct

<400> 23
taggtccag

<210> 24
<211> 9
<212> DNA

<213> Artificial Sequence

<220>

<223> synthetlc construct

<400> 24
ggacctaca

<210> 25
<211> 9
<212> DNA

<213> Artificial Sequence

<220>

<223> synthetic construct

<400> 25
gegtgttgt

<210> 26
<211> 9
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<400> 106 cttctgcaa 9 <210> 107 <211> 9 <212> DNA <213> Artifici al
Sequence <220> <223> synthetic construct <400> 107 gccatgtcc 9 <210> 108
<211> 9 % <213> Artificial Sequence <220> <22 bé&
construct‘ﬁ;ﬁg& 08 acatggcaa 9 20/162 WO 2005/ 058479%@%&%@%4/ 042964
<210> 109 <211> 9 <212> DNA <213> Artificial Sequence <220> <223>

synt hé21 B¥%hstruct . <400> 109 gtctgectce 9 <210> 110 <211> 9 <212> DNA

¥
<213> <A f*frtf‘?éfl eGETIEE® <220> <223> synthetic construct <400> 110
agcagagga 9 <210> 111 <211> 9 <212> DNA <213> Artificial Sequence <220>

<223> syt B@lthet fORShEMGt

<400> 26
aacacgcct 9

<210> 27

<211> 9

<212> DNA

<213> Artificial Sequence

<220> :
<223> synthetic construct

<400> 27
gcttggagt ) : 9

<210> 28

<211> S

<212> DNA-

<213> Artificial Sequence

<220>
<223> synthetic construct

<400> 28 ,
- tccaagcect . . R 9

<210> 29

<211> 9
<212> DNA .
<213> Artificial Sequence

<220> .
<223> synthetic construct

<400> 29 :
gtcaagcgt : 9

<210> 30

<211> 9

<212> DNA

<213> Artificial Sequence

<220>
<223> synthetic construct

<400> 30 . .
gcttgacct . 2

<210> 31

<211> 9

<212> DNA

<213> Artificial Sequence

<220>
<223> synthetic construct
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<400> 111 cgacagacc 9 <210> 112 <211> 9 <212> DNA <213> Artifici al
Sequence <220> <223> synthetic construct <400> 112 tctgtcgaa 9 <210> 113
<211> 9 <213> Artificial Sequence <220> <22
construc?ﬁgéﬁégéh@aB cgctactcc 9 <210> 114 <211> 9 %gTﬁ%ﬂﬁm@§%§
Artificial Sequence <220> 21/162 WD 2005/ 058479 PCT/U82004/042964 <223>
synthet|§ ﬁgnstruct <400> 114 agtagcgaa 9 <210> 115 <211> 9 <212> DNA
<213> <A ial Sequence <220> <223> synthetic construct <400> 115
ccacagac%sﬁ <210> 116 <211> 9 <212> DNA <213> Artificial Sequence <220>
<223> gy Regtic construct

<211> 9

<212> DNA

<213> Artificial Sequence

<220>
<223> synthetic construct

<400> 32
gctcttgct 9

<210> 33

<211> 9

<212> DNA

<213> Artificial Sequence

<220> .
<223> synthetic construct

<400> 33 :
cagttcggt 4 9

<210> 34

<211> 9

<212> DNA

<213> Artificial Sequence

<220>
<223> synthetic construct

<460> 34
cgaactgct 9

<210> 35

<211> 9

<212> DNA

<213> ArtﬁficiaI.Sequence

<220>
<223> synthetic construct -

<400> 35
cgaaggagt 9

<210> 36

<211> 9

<212> DNA

<213> Artificial Sequence

<220> .
<223> synthetic construct

<400> 36
tcctteget _ 9

<210> 37
<211> 9
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<400> 116 tctgtggaa 9 <210> 117 <211> 9 <212> DNA <213> Artificial
Sequence <220> <223> synthetic construct <400> 117 cctctctcc 9 <210> 118

<211> 9 <213>" Artificial Sequence <220> <2 t
construc9§8éigﬁgaﬁa8 agagaggaa <210> 119 <211> 9 <21%§%E§%&E@%§§f
Artificial Sequence <220> <223> synthetic construct <400> 119 ctcgtagcc 9
<210> <B28> 2FA162 WD 2005/ 058479 PCT/ US2004/ 042964 c211> 9 <212> DNA <213>

ArtifiGlar Ps&ithsied Se@opse <223> synthetic construct <400> 120 ctacgagaa 9
<210> %%><211> 20 <212> DNA <213> Artificial Sequence <220> <223>

synt hejzi29> Cg?zﬂ?_ﬂéé{%t -construct

<400> 37 .
cggtgttgt . 9

<210> 38

<211> 9

<212> DNA.

<213> Artificial Sequence

<220>
<223> synthetic construct

<400> 38
aacaccgct . 9

<210> 39

<211> 8

<212> DNA

<213> Artificial Sequence

<220>
<223> synthetic construct

<400> 39
cgttgectgt - - : : c . oo . 9

<210> 40

<211> 9

<212> DNA

<213> Artificial Sequence

<220> .
<223> synthetic construct

<400> 40
agcaacgct oo 9

<210> 41

<211> 9

<212> DNA

<213> Artificial Sequence

<220> )
<223> synthetic construct

<400> 41
ccgatctgt - : 9

<210> 42

<211> 9

<212> DNA

<213> Artificial Sequence

<220> :
<223> synthetic construct
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<400> 121 aaatcgatgt ggtcactcag 20 <210> 122 <211> 20 <212> DNA <213>
Artificial Sequence <220> <223> synthetic construct <400> 122 gagtgaccac
atcgattt P> 123 <211> 20 <212> DNA <213> Arti nce
<220> <Zg‘g)> syniﬁetl c construct <400> 123 aaatcgat gt g{égﬁ agggg&gtg <210>
124 <211> 20 <212> DNA <213> Artificial, Sequence <220> <223> synthetic
const F4P0 4<400> 124 cctagtccac atcgatttgg 20 <210> 125 <211> 20 <212> DNA
<2135 RIS i al Sequence <220> <223> synthetic construct 23/162 WO
2005/ 058479 PCT/ US2004/ 042964 <400> 125 aaatcgatgt gccgtatgag 20 <210> 126
<211>.2Q, 212> DNA <213> Artificial Sequence <220> <223> synthetic
const £310t DNA

<213> Artificial Sequence

<220>
<223> synthetic construct

<400> 43 ‘
ccttectegt v 9

<210> 44

<211> 9

<212> DNA

<213> Artificial Sequence

<220>
<223> synthetic ‘construct

<400> 44
gagaaggct 9

<210> 45

<211> 9

<212> DNA

<213> Artificial Sequence

. <220> )
<2235 synthetic construct

<400> 45
tgagtcegt 9

<210> 46

<211> S

<212> DNA

<213> Artificial Sequence

<220>
<223> synthetic construct

<400> 46 :
ggactcact ' . 9

<210> 47

<211> 9

<212> DNA

<213> Artificial Sequence

<220>
<223> synthetic construct

<400> 47
tgctacggt ) 9

<210> 48

<211> 9
<212> DNA
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<400> 126 catacggcac atcgatttgg 20 <210> 127 <211> 20 <212> DNA <213>
Artificial Sequence <220> <223> synthetic construct <400> 127 aaat cgat gt
gct gaagg 40> 128 <211> 20 <212> DNA <213> Art|; coGaYGNce
<220> <2gggﬁﬁ m?hetlc construct <400> 128 ccttcagcac atcga?%tgg 20 <210>
129 <211> 20 , <212> DNA <213> Artificial Sequence <220> <223> synthetic
const FatY> PEHUGSIAbFeguiCgat gt ggact agcag 20 <210> 130 <211> 20 <212> DNA
<213> A\ |f|C|aI Sequence <220> <223> synthetic construct <400> 130
gct agt 682t £ t9920,c¢<210> 131 <211> 20 24/162 WO 2005/ 058479
PCT/ us%ﬁ4fg’t‘2964 <2i§> BNA <213> Artificial Sequence <220> <223>
synt hehpe> genstruct

cgttagact 9

<210> 49

<211l> 9

<212> DNA

<213> Artificial Sequence

<220>
<223> synthetic construct

<400> 49
gtgegttga 9

<210> 50

<211> 9

<212> DNA

<213> Artificial Sequence

<220>
<223> synthetic construct

<400> 50 .
. aacgcacac : ' 9

<210> 51

<211> 9

<212> DNA

<213> Artificial Sequence

<220>
<223> synthetic construct

<400> 51
gttggcaga : .9

<210> 52

<211> 9

<212> DNA

<213> Artificial Sequence

<220> :
<223> synthetic construct '

<400> 52
tgccaacac 4 9

<210> 53

<211> 9

<212> DNA

<213> Artificial Sequence

<220> :
<223> synthetic construct

<400> 53
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<400> 131 aaatcgatgt gcgctaagag 20 <210> 132 <211> 20 <212> DNA <213>
Artificial Sequence <220> <223> synthetic construct <400> 132 cttagcgcac
atcgattt 0> 133 <211> 20 <212> DNA <213> Arti nce

<220> <2 %95/05?%%9“ c construct <400> 133 aaatcgat gt g%%@gia?&‘g&g% <210>
134 <211> 20 <212> DNA <213> Artificial Sequence <220> <223> synthetic:
constT8F9%400> 134 ctcggctcac atcgatttgg 20 <210> 135 <211> 20 <212> DNA
<213>_Aptifj cial Sequence <220> <223> synthetic construct <400> 135

aaat cgahgtg gccgtatcag 20 <210> 136 <211> 20 <212> DNA <213> Artificial
Sequenges md20> <223> synthetic construct 25/162 WO 2005/ 058479

PCT/ USAG044:34296¥h1 Sequence

<220>
<223> synthetic construct

<400> 54
ctacaggac 9

<210> 55

<211> 9

<212> DNA

<213> Artificial Sequence

<220>
<223> synthetic construct

<400> 55
ctgcgtaga ' ‘ 9

<210> 56

<211> 9

<212> DNA

‘<213> Artificial Sequence

<220>
<223> synthetic construct

<400> 56
tacgcagac ) 9

<210> 57

<211> 9

<212> DNA

<213> Artificial Sequence

<220>
<223> synthetic construct

<400> 57
cttacgecga o ‘ 9.

<210> 58

<211> 9

<212> DNA

<213> Artificial Sequence

<220> :
<223> synthetlc construct

<400> 58
gcgtaagac . 9

<210> 59

<211> 9

<212> DNA

<213> Artificial Sequence
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<400> 136 gatacggcac atcgatttgg 20 <210> 137 <211> 20 <212> DNA <213>
Artificial Sequence <220> <223> synthetic construct <400> 137 aaatcgat gt
gct gaag 0> 138 <211> 20 <212> DNA <213> Artifi.cd nce
<220> <g§g§%§¥%§ etic construct <400> 138 gcttcagcac é%?%g§$?§%%% <210>
139 <211> 20 <212> DNA <213> Artificial Sequence <220> <223> synthetic
constr%?%> <400> 139 aaatcgatgt gtgcgagtag 20 <210> 140 <211> 20 <212> DNA
<213> L fi.cl Seque <220> <223> synthetic construct <400> 140
actcgc<agg(>: J'Jt“%%‘%‘il?t 3%“%85“221» 141 <211> 20 <212> DNA <213> Artifici al
Sequeng®os 320> <223> synthetic construct <400> 141 aaatcgatgt gtttggcgag
20 tggtcacga , . 9

<210> 60

<21l1l> 9

<212> DNA

<213> Artificial Sequence

<220>
<223> synthetic construct

<400> 60
gtgaccaac 9

<210> 61

<211> 9

<212> DNA

<213> Artificial Sequence

<220>
<223> gsynthetic construct

<400> 61
tcagagcga - 9

<210> 62

<211l> 9

<212> DNA

<213> Artificial Sequence

<220>
<223> synthetic construct

<400> 62
gctctgaac 9

<210> 63

<211> 9

<212> DNA

<213> Artificial Sequence

<220>
<223> synthetic construct

<400> 63 .
ttgctegga . 9

<210> 64

'<211> 9

<212> DNA

<213> Artificial Sequence

<220> _
<223> synthetic construct

<400> 64
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<210> 142 <211> 20 26/ 162 WO 2005/ 058479 PCT/ US2004/ 042964 <212> DNA <213>
Artificial Sequence <220> <223> synthetic construct <400> 142 cgccaaacac
atcgattt <210> 143 <211> 20 <212> DNA <213> Arti nce

<220> <2 %ﬁgﬁﬁ?ﬁéti c construct <400> 143 aaatcgat gt d’%@?@h{’@g%g <210>
144 <211> 20 <212> DNA <213> Artificial Sequence <220> <223> synthetic
const FIREF3288400> 144 gttagcgcac atcgatttgg - 20 <210> 145 <311> 20 <212>
DNA <2i]]t% Artificial Sequence <220> <223> synthetic construct <400> 145
aaat cgahgtg gagccgacag 20 <210> 146 <211> 20 <212> DNA <213> Artifici al
Sequenes 20> <223> synthetic construct <400> 146 gtcggctcac atcgatttgg -
- 20 <213> Artificial Sequence

<220>
<223> synthetlc construct

<400> 65 '
gcagttgga - ’ 9

<210> 66

<211> 9

<212> DNA

<213> Artificial Sequence

<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

<210> 68
<211> 9

<212> DNA
<213> Artificial Sequence

<220>
<223> synthetic construct

<400> 68 : .
ttcaggcac : : 9

<210> 69

<211> 9

<212>.DNA

<213> Artificial Sequence

<220>
<223> synthetlc construct

<400> 69 :
gtagccaga _ ' 9

<210> 70

<211> 9
<212> DNA
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<210> 147 <211> 20 <212> DNA <213> Artificial Sequence <220> <223>
synthetic construct 27/162 WO 2005/ 058479 PCT/ US2004/ 042964 <400> 147
aaat cgat aag 20 <210> 148 <211> 20 <212> T3 ichicia
Sequencéﬁbgggggﬁgg23> synt hetic construct <400> 148DP?bggctgg@h%Fggatttgg
20 <210> 149 _<211> 20 <212> DNA <213> Artificial Sequence <220> <223>
synt h&ti°8 ¥SAEEFi5ct SeBPB6S 149 aaatcgatgt gtcggtagag 20 <210> 150 <211> 20
<212>_JyA <213> Artificial Sequence <220> <223> synthetic construct <400>
150 cipecidsREetLH8hddAg: 20 <210> 151 <211> 20 <212> DNA <213> Artificial
Sequence <220> ~<223> synthetic construct <400>151 aaatcgatgt ggttgccgag -
20  <400> 70

tggctacac 9

<210> 71
<211> 9
<212> DNA
 <213> Artificial Sequence

<220>
<223> synthetic construct

<400> 71
gtcgecttga 9

<210> 72

<211> 9

<212> DNA .
<213> Artificial Segquence

<220> .
<223> synthetic construct

<400> 72
-aagcgacac . : 9

<210> 73

<211> 9

<212> DNA

<213> Artificial Sequence

<220>
<223> synthetic construct

<400> 73
gcctaagtt . 9

‘<210> 74

<211> 9

<212> DNA

<213> Artificial Sequence

<220>
<223> synthetic construct

<400> 74
cttaggctc 9

<210> 75

<211> 9

<212> DNA

<213> Artificial Sequence

<220> ,
<223> synthetic construct
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i

<210> 152 <211> 20 <212> DNA <213> Artificial Sequence <220> <223>
synthetic construct <400> 152 cggcaaccac atcgatttgg 20 <210> 153 <211> 20
<212> PB4 WO 2005/ 058479 PCT/ US2004/ 042964  <213pcPikiobd/ef28ds Sequence
<220> <223> synthetic construct <400> 153 aaatcgatgt gagtgcgtag 20 <210>
154 <215 20 <212> DNA <213> Artificial Sequence <220> <223> synthetic
const GUedegc£#00> 154 acgcactcac atcgatttgg 20 <210> 155 <21l 20 <212> DNA
<213>"Artificial Sequence <220> <223> synthetic construct <400> 155

aaat cgaigt 7ggtt gccaag 20 <210> 156. <211> 20 <212> DNA <213> Artifici al
SequeRrerl> €220> <223> synthetic construct <400> 156 tggcaaccac atcgatttgg

20 <212> DNA
<213> Artificial Sequence

<220>
<223> synthetic construct

<400> 76
gcactactc 9

<210> 77

<211> 9

<212> DNA

<213> Artificial Sequence

<220>
<223> synthetic construct

<400> 77
gtcgaagtt 9

<210> 78

'<211> 9

<212> DNA

<213> Artificial Sequence

<220> .
<223> synthetic construct

<400> 78
cttcgactc 9

<210> 79

<211> 9

<212> DNA

<213> Artificial Sequence

. <220> :
<223> synthetic construct

‘<400> 79
gtttcggtt 9

<210> 80

<21l1l> 9

<212> DNA

<213> Artificial Sequence

<220>
<223> gynthetic construct

<400> 80 )
ccgaaactc 9

<210> 81

<211> 9
<212> DNA
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27105 157 <211> 20
synt hetic construct

<212> DNA <213> Artificial

158 29/ 468 2060086495/ 058479 PCT/ US2004/ 042964 cct cgcacalCRUSEHY

159

i

<212> DNA <213> Artificial Sequence <220> <223>
<400> 157 aaatcgatgt gtgcgaggag 20 <210> 158 <211> 20

Sequence <220> <223> synthetlc con@% gf <400>

<211> 20 <212> DNA <213> Artificial
constsaiée Ar<€4®€¥->1315§emat=%gat gt ggaacacgag 20 <210> 160 <211> 20 <212> DNA

<213> Art|f|C|aI Sequence

cgt gt 1328 aItt
Seque‘ff'@é> 4?%8 :%?E t%Vﬁ'fhetlc const r uct

<400> 81
cagcgtttt

<210> 82

<211> 9

<212> DNA

<213> Artificial Sequence

<220>
<223> synthetic construct

<400> 82
aacgctgtc

<210> 83

<211> 9

<212> DNA

<213> Artificial Sequence

<220>
<223> synthetic construct

<400> 83.
catacgctt

<210> 84

<211> S

<212> DNA .
<213> Artificial Sequence

<220>
<223> synthetic construct

<400> 84
gcgtatgtce

<210> 85

<211> 9

<212> DNA

<213> Artificial Sequence

<220>
<223> synthetic construct

<400> 85
cgatctgtt

<210> 86

<211> 9

<212> DNA

<213> Artificial Sequence

<220>
<223> synthetic construct

<400> 86

20 <210>
Sequence <220> <223> synt hetic

<220> <223> synthetic construct <400> 160
<210> 161 <211> 20 <212> DNA <213> Artificial

16/162

<400> 161 aaatcgatgt gcttgtcgag

9



<210> 162 <211> 20 <212> DNA <213> Artificial Sequence <220> <223>
synthetic construct <400> 162 cgacaagcac atcgatttgg 20 <210> 163 <211> 20
<212> DiNgg tificial Sequence <220> <223> synt hgfi t <400>
163 aaatcggtg i(f:] tccggtag 20 <210> 164 <211> 20 <212§h%§§§@%£2“‘5\m ficial
Sequence t?éOItl62' WO 2005/ 058479 PCT/ US2004/ 042964 <220> <223>9 synt hetic
const FE8T °92200> 164 accggaacac atcgatttgg 20 <210> 165 <21I> 20 <212> DNA
<213> _Ai¢d fshci al Sequence <220> <223> synthetic construct <400> 165

aaat cqai {4 ogt gcgagcag 20 <210> 166 <211> 20 <212> DNA <213> Artifici al
Sequenree2> sBR0> <223> synthetic construct <400> 166 gctcgcacac atcgatttgg
20 <213> Artificial Sequence

<220> :
<223> synthetic construct

<400> 87
cgetttgtt ' 9

<210> 88

<211> 9

<212> DNA

<213> Artificial Sequence

<220>
<223> synthetic construct

<400> 88
caaagcgtc 9

<210> 89

<211> 9

-<212> DNA

213> Artificial Sequence

<220>
<223> synthetic construct

<400> 89
ccacagttt 9

<210> 90

<211> 9

<212> DNA

<213> Artificial Sequence

<220>
" <223> synthetic construct

<400> 90 . .
actgtggte o 9

<210> 91

<211> 9

<212> DNA

<213> Artificial Sequence

<220>
<223> synthetic construct

<400> 91 .
cctgaagtt 9

<210> 92

<211> 9

<212> DNA

<213> Artificial Sequence
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<210> 167 <211> 20 <212> DNA <213> Artificial Sequence <220> <223>
synthetic construct <400> 167 aaatcgatgt ggtcaggtag 20 <210> 168 <211> 20

<212> tificial Sequence <220> <223> synth t <400>
168 acct\ﬁ&&@?ﬁﬁ‘%gatttgg 20 <210> 169 <211> 20 <212 dﬁﬁ%&@%ﬁ@%&rti ficial
Sequence <220> <223> synthetic construct <400> 169 aaatcgatgt ggcctgttag
20 31/162 WO 2005/058479 PCT/ US2004/ 042964 <210> 170 <211> 20 <212> DNA
<213>'2§f1f|%ha£ guqipe <220> <223> synthetic construct <400> 170
aacaggccac- g%cgd?it 0°°<210> 171 <211> 20 <212> DNA <213> Artificial
SequepgRy, §220> <223> synthetic construct <400> 171 aaatcgatgt ggaacaccag
cttcaggtc 9

<210> 93

<211> 9

<212> DNA

<213> Artificial Sequence

<220>
<223> synthetic construct

<400> 93 .
ctgacgatt 9

<210> 94

<211> 9

<212> DNA

<213> Artificial Sequence

<220>
<223> synthetic construct

<400> 94
tegtcagtce - . : : 9

<210> 95

<211> 9

<212> DNA

<213> Artificial Sequence

<220>
<223> gynthetic construct

<400> 95
ctccacttt . 3

<210> 96

<211> 9

<212> DNA

<213> Artificial Sequence

<220>
<223> synthetic construct

<400> 96
agtggagtc 9

<210> 97

<211> 9

<212> DNA

<213> Artificial Sequence

<220>
<223> gynthetic construct

<400> 97
accagagcce 9
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<210> 172 <211> 20 <212> DNA <213> Artificial Sequence <220> <223>
synthetic construct <400> 172 ggtgttccac atcgatttgg 20 <210> 173 <211> 20
<212> DNA .<213> Artificial Sequence <220> <223> synthetic construct <400>
173 aaayOHPFAT% gt ccag 20 <210> 174 <211> 20 <212>PERNHS2894ERI ¢ f i ci al
Sequence <220> <223> synthetic construct <400> 174 ggacaagcac atcgatttgg
20 <210> 175 <211> 20 <212> DNA <213> Artificial Sequence 32/162 WD

2005/ 382728 PCTI US2004/ 042964 <220> <223> synthetic construct <400> 175
aaat c ‘gtéﬁégcgagaag'Zo <210> 176 <211> 20 <212> DNA <213> Artificia
ggque<§§>Iu_ Q§ﬁ§%2§§ngxgghetlc construct <400> 176 tctcgcacac atcgatttgg

<220>
<223> synthetic construct

<400> 98
ctctggtaa 9

<210> 99

<211> 9

<212> DNA

<213> Artificial Sequence

<220>
<223> synthetic construct

<400> 99 .
atccgcacc : ‘ . 9

<210> 100

<211> 9

<212> DNA

<213> Artificial Segquence

<220> -
<223> synthetic construct

<400> 100
tgcggataa : 9

<210> 101

<211> 9

<212> DNA

<213> Artificial Sequence

<220>
<223> gynthetic construct

<400> 101
gacgacacc ‘ : 9

<210> 102

<211> 9

<212> DNA

<213> Artificial Sequence

<220>
<223> synthetic construct

<400> 102 _ : .
tgtecgtcaa 9

<210> 103

<211> 9

<212> DNA'

<213> Artificial Sequence
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<210> 177 <211> 20 <212> DNA <213> Artificial Sequence <220> <223>
synthetic construct <400> 177 aaatcgatgt gagtgcggag 20 <210> 178 <211> 20
<212> DNA <213> Artificial Sequence <220> <223> synthetic construct <400>
178 ccg¥RFE8H % gatttgg 20 <210> 179 <211> 20 <212BCBRBR00HYBIN ¢ £ i al
Sequence <220> <223> synthetic construct <400> 179 aaatcgatgt gttgtccgag
20 <23¢> 180 <211> 20 <212> DNA <213>. Artificial Sequence <220> <223>
synt [fé23T seBHEtin tnstH¥0> 180 cggacaacac atcgatttgg 20 33/162 WO
2005/ 058479_ PCT/ US2004/ 042964 <210> 181 <211> 20 <212> DNA <213>
Artiff%ﬁ’ﬂp§equence <220> <223> synthetic construct <400> ]181 aaatcgat gt
a ac .
gtggggc g 20
. <210> 104

<211> 9

<212> DNA

<213> Artificial Sequence

<220>
<223> gynthetic construct

<400> 104
tccatccaa 9

<210> 105

<211> 9

<212> DNA

<213> Artificial Sequence

<220>
<223> gynthetic construct

<400> 105
gcagaagcc 9

<210> 106

<211> 9

<212> DNA

<213> Artificial Sequence

<220>
<223> synthetic construct

<400> 106
cttctgcaa 9

<210> 107

<211> 9

<212> DNA .

<213> Artificial Sequence

<220>
<223> synthetic construct

<400> 107
gccatgtce 9

<210> 108

<211l> 9

<212> DNA

<213> Artificial Segquence

<220>
<223> synthetic construct

<400> 108
acatggcaa : 9
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<210> 182 <211> 20 <212> DNA <213> Artificial Sequence <220> <223>
synthetic construct <400> 182 cgttccacac atcgatttgg 20 <210> 183 <211> 20
<212> tificial Sequence <220> <223>.synt <400>
183 aaatcgﬁﬁg‘/ﬁ;ég%t gcgaag 20 <210> 184 <211> 20 <212€ém%8‘g%£&Artl ficial
Sequence 1 %20> <223> synthetic construct <400> 184 tcgcactcac atcgatttgg
(l 5.<211> 20 <212> DNA <213> Artificial Sequence <220> <223>.

synt Qg J cnﬁzpnstruct <400> 185 aaatcgatgt gtggaaccag 20 <210> 186 <211> 20
<2122, INANFR2E3Z A bhdidnical Sequence <220> 34/162 WD 2005/ 058479
PCT/ US2004/ 042964 <223> synthetic construct <400> 186 ggttccacacatcgatttgg
20 <220>

<223> synthetic construct

<400> 109
gtctgctcce 9

<210> 110

<211> 9

<212> DNA

<213> Artificial Sequence

<220>
<223> synthetic construct

<400> 110
agcagacaa ' 9

<210> 111

<211> 9

<212> DNA

<213> Artificial Sequence

<220>
<223> synthetic construct

<400> 111
cgacagacc , 9

<210> 112

<211> 9

<212> DNA

<213> Artificial Sequence

<220>
<223> synthetic construct

<400> 112 :
tctgtecgaa : , .. 9

" <210> 113
<211> 9
<212> DNA
. <213> Artificial Sequence

<220>
<223> synthetic construct

<400> 113
cgctactcc - .9

<210> 114

<211> 9

<212> DNA

<213> Artificial Sequence

<220>

21/162



l

<210> 187 <211> 20 <212> DNA <213> Artificial Sequence <220> <223>
synthetic construct <400> 187 aaatcgatgt gttaggcgag 20 <210> 188 <211> 20
<212> < > Artificial Sequence <220> <223> synthet.i n ct <400>
188 cg%é@§@ssé‘ tgatttgg 20 <210> 189 .<211> 20 <21§§*@§§{’%‘¥§%§‘
Artificial Sequence <220> <223> synthetic construct . <400> 189 aaat cgat gt
ggcctGeagyRoeris 1999585 <211> 20 ~<212> DNA <213> Artificial Sequence
<220>,54233 synt hetic construct <400> 190 cacaggccac atcgatttgg 20 <210>
191 gé &g Q <212> DNA <213> Artificial Sequence <220> <223> synthetic
construc <400> 191 aaatcgatgt gctcctgtag 20 <210> 192 35/162

<210> 115

<211> 9

<212> DNA

<213> Artificial Sequence

<220> .
<223> synthetic construct

<400> 115
ccacagacc ' 9

<210> 116

<211> 9

<212> DNA

<213> Artificial Sequence

<220>
<223> synthetic construct

<400> 116
tctgtggaa . 9

<210> 117

<211> 9

<212> DNA

<213> Artificial Sequence

<220>
<223> synthetic construct

<400> 117
cctctetec 9

<210> 118

<211> 9-

<212> DNA

<213> Artificial Sequence

<220>
<223> synthetic construct

<400> 118

agagaggaa 9
<210> 119

<211> 9

<212> DNA .

<213> Artificial Sequence

<220> )
<223> synthetic construct

<400> 119 .
ctcgtagcece 9

<210> 120
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WO 2005/ 058479 PCT/ US2004/ 042964 <211> 20 <212> DNA <213> Artificial
Sequence <220> <223> synthetic construct <400> 192 acaggagcac atcgatttgg
20 <2 1> 20 <212> DNA <213> Artificial Se <223>
synt heg\?gzé%ﬁgg‘%ct <400> 193 aaat cgat gt ggtcaggcag gigqﬂ%g%@a%i <211> 20
<212z DNA <213> Artificial Sequence <220> <223> synthetic construct <400>
194 geetgagcac atcgatttgg 20 <210> 195 <211> 20 <212> DNA <213> Artificial
Sequengs arcd2fiat2damesydit hetic construct <400> 195 aaatcgatgt ggtcaggaag
20 <210> 196 <211> 20 <212> DNA <213> Artificial Sequence <220> <223>
syntdmbbc construct <400> 196 tcctgaccac atcgatttgg 20 <210> 197 <211> 20
<223> synthetic construct

<400> 120
ctacgagaa 9

<210> 121

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> gynthetic construct

<400> 121
aaatcgatgt ggtcactcag ' 20

<210> 122

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> synthetic construct

<400> 122 .
gagtgaccac atcgatttgg 20

<210> 123

<211> 20

<212> DNA :

<213> Artificial Sequence

<220>
<223> synthetic construct

<400> 123
aaatcgatgt ggactaggag : 20

<210> 124

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> synthetic construct

<400> 124
cctagtccac atcgatttgg 20

<210> 125

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> synthetic construct
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<212> DNA <213> Artificial Sequence <220> 36/162 WO 2005/058479
PCT/ US2004/ 042964 <223> Synthetic construct <400> 197 aaatcgatgt ggtagccgag
20 <21 > 20 <212> DNA <213> Artificial Se . <223>
synthetgé?éﬁﬁgégé%t* <400> 198 cggct accac at'cgatttggﬂgﬁﬁggﬁéééQ%QQ <211>
20 <212> DNA <2:13> Artificial Sequence <220> <223> synthetic construct
<4t0>4§991} aaat cgat gt ggcctgtaa,g 20 <210> 200 <211> 20 <212> DNA <213>
ArtiEI ?’atgg%ﬁg 2$220> <223> synthetic construct <4: 00>, 200 tacaggccac
atcga??? g <§§§§ 901 <211> 20 ~<212>' DNA <2:13>Artifici‘al Sequence.
<220=25716233¢ synthetic construct- -54,00> . 2:01 aaatcgatgt gctttcggag 20
<210%2220226211> 20 <212> DNA!

<212> DNA )

<213> Artificial Sequence

<220>
<223> synthetic construct

<400> 126
catacggcac atcgatttgg 20

<210> 127

<211> 20

<212> DNA

<213> Artificial Sequence .

<220>
<223> synthetic construct

<400> 127
aaatcgatgt gctgaaggag 20

<210> 128

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> synthetic construct

<400> 128
ccttcagcac atcgatttgg 20

<210> 129

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> synthetic construct

<400> 129 . :
aaatcgatgt ggactagcag 20

<210> 130

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> synthetic construct

<400> 130 .
gctagtccac atcgatttgg 20

<210> 131
<211> 20
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<213> Artificial Sequence <220> <223> synthetic construct <4'00> 202
ccgaaagcac atcgatttgg 20 <210> 203 37/162 WD 2005/ 058479 PCT/ US2004/ 042964
<211> 2 <213> Artificial Sequence, <220> g tic
construgv)%éiPﬁg%QOB aaat cgat gt gcgt aa. ggag 20 <210> %€§%§§§¥@&g 1 <212>
DNA: <213> Artificial; Sequence <220> <223> synthetic construct <400> 204

cctta (P%hcgattt <210> 205 <211> 20 <212> DNA <213> Artificial
Segi ugfniceé Artisgcial qq%??§> synthetic. construct <400> 205. aaat cgat gt

gagagegfag 20 <210> 206. <211> 20 <212> DNA . '<213> Artificial Sequence
<220><§§§3§w§¥ggﬂegbgmﬁgg§truct <400> 206. ; acgctctcac :atcgatbtgg . ' 20
<210>. 207. <211> 20. <212> DNA |. -

<400> 131

aaatcgatgt gcgctaagag 20

<210> 132

<211> 20

<212> DNA

<213> Artificial Sequence

'<220>
<223> synthetic construct

<400> 132
cttagcgcac atcgatttgg 20

<210> 133

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> synthetic construct

<400> 133
aaatcgatgt gagccgagag - : 20

<210> 134

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> synthetic construct

<400> 134
ctcggctcac atcgatttgg 20

<210> 135

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> gynthetic construct

<400> 135
.aaatcgatgt gccgtatcag 20

<210> 136

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> synthetic construct
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<213> Artificial Sequence <220> <223>synthetic;:construct <400> 207

aaat cgat gt ggacggcaag 20 <210> 208 <211> 20 <212> DNA, '. _ <213>

Artifi e,. <220> <223> synthetic'constiuct;p 005/ 058479
heT UssRRABERAS L, 502 50 t gccgt ccac atcgatttgg 20 2 i TR
<212> %13> Artificial sequence <220> <223> synthetic construct
<4D05”§ gtgg:gggt :tttcgcag 20 <210> 210 <211> 20 <21§§ DNA <213>
Artlf?0|a? eque 220> <223> synthetic construct <400> 0 . gcgaaagcac
at cgat4y%9g99 320 <210> 211 <211> 20 <212> DNA <213> Artificial Sequence
<220>.93223% synthetic construct <400> 211 aaatcgatgt gcgtaagcag 20 <210>

212 <2hd>. M <212> DNA <213> Artificial Sequence
<213> Artificial Sequence

<220>
<223> gynthetic construct

<400> 137 .
aaatcgatgt gctgaagcag 20

<210> 138

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> synthetic construct

<400> 138
gcttcagcac atcgatttgg 20

<210> 139

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> synthetic construct

<400> 139
aaatcgatgt gtgcgagtag 20

<210> 140

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> synthetic construct

<400> 140
actcgcacac atcgatttgg 20

<210> 141

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> synthetic construct

<400> 141
aaatcgatgt gtttggcgag 20

<210> 142
<211> 20
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d

<220 > <223>, synthetic construct <400> '212 gcttacgcac atcgatttgg 20

<210> 213 <211> 20 <212> DNA . . ' <213> Artificial Sequence <220> <223>
synt het <400>. 213 . aaatcgat gt gg'ctatg 214 <211>
S50, 189 SORRHAE] (55470 PCH US2004; 049065 o315 DA EOyESeTRiRE 2
Sequence <220> <223> synthetic construct <400> 214 ccatagccac atcgatttgg

20 <233 D5 <211> 20 212> DNA <213> Artificial Sequence <220> <223>
synt h&t3¢@ %ﬂﬁEf? SeQFPHS, 215 aaatdgat gt gactctggag 20 <210> 216 <211> 20
<212>, <213> Artificial Sequence <220>, <223> synthetic construct <400>
216 C%Aggﬁ@ge@g&ggg;grggtzo <210> 217 <211> 19 . .© <212> DNA <213>
Artificial ‘Sequence ,

<400> 142

cgccaaacac atcgatttgg 20

<210> 143

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> synthetic construct

<400> 143
aaatcgatgt gcgctaacag 20

<210> 144

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> synthetic construct

<400> 144
gttagcgcac atcgatttgg : . 20

<210> 145

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> synthetic construct

<400> 145
aaatcgatgt gagccgacag 20

<210> 146

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> synthetic construct

<400> 146
gtcggctcac atcgatttgg : - 20

<210> 147

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> synthetic construct
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<220> <223i synthetic construct <400> 217 aaatcgatgt gctggaaag 19 <210>
21' 8 <211> 19 <212> DNA t213> , Artificial Sequence <220> ,<223> synthetic
const r Uglp 20 279218 ttccagcaca tcgatttgg 19 k210> 2]1%1%75123,@/0?49964' <212i DNA
<213>,; Artificial Sequence <220i <223> synthetic construct 40/162 WO
2005/0 84§g,PCT/USZOO4/O42964 <400> 21'9. aaatcgatgt.gccgaagtag '2:0 - <210>
220, aqﬁp a‘gég <213> Artificial Sequence <220> <2¢23> synthetic
construc 4905 (o) acttcggcac atcgatttgg. 20 <210> 221.' <211> 20 <212>
.<fﬁg3f4¥thfICIa| Sequence <220> <223> synthetic ,,construct <400>
221. :21@3ascgat gt . gctcctgaag 20 <210> 222 <211> 20 '<212> DNA', <213>
Arti g210>abNASequence
<213> Artificial Sequence

<220>
<223> synthetic construct

<400> 148
ttcggctcac atcgatttgg 20

<210> 149

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> pynthetic comnstruct

<400> 149
-aaatcgatgt gtcggtagag 20

<210> 150

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> synthetic construct

<400> 150
ctaccgacac atcgatttgg 20

<210> 151

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
-<223> synthetic construct

' <400>:151
aaatcgatgt ggttgccgag 20

<210> 152

<211l> 20

<212> DNA

<213> Artificial Sequence

. <220>
<223> synthetic construct

<400> 152 .
cggcaaccac atcgatttgg 20

<210> 153

<211> 20
<212> DNA
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. <220> <223> synthetic, construct <400> 222. tcaggagcac atcgatttgg 20
.<210> 223 <211> 20 <212> DNA .<213> Artificial Sequence . <220> <223>

synt heti g, ct <40' 0> 223, ,aaatcgatgt.gtccagtc <210> 224
PTG B A W e Sequence <220> Eg}%@g‘/ﬂﬁ%éﬁli c
construct <400> 224 jgactggacac atcgatttgg 20 <210> 225., <211> 20 41/162
WD 26853038adcpry/Segeers/ 042964 <212> DNA <213> Artificial. Sequence
<220> <223> synthetic construct <400> 225 aaat cgat gt. gagagcggag 20 <210>
226 52;¥5s%%t 212> DNA <213> Artificial' Sequence <220> .<223> synthetic
const i Uct <iﬁﬁ> 776 cEgctctcac atcgatttgg 20 <210> 227 <211> 20 <212> DNA
<213%,44%3 ks ci al : Sequence

aaatcgatgt gagtgcgtag 20

<210> 154

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> synthetic construct

<400> 154
acgcactcac atcgatttgg 20

<210> 155

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> synthetic construct

<400> 155 .
aaatcgatgt ggttgccaag . 20 -

<210> 156 .

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> synthetic construct

<400> 156
tggcaaccac atcgatttgg 20

<210> 157

<211> 20

<212> DNA

<213> Artificial Sequence

<220> _
<223> gynthetic construct

<400> 157

aaatcgatgt gtgcgaggag 20
<210> 158

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> syntheti¢ construct

<400> 158
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S i

<220> <223> synthetic construct <400> 227 aaatcgatgt gagagcgaag 20 <210>
228 <211> 20 <212> DNA <213> Artificial Sequence <220> <223> synthetic

constru 28 tcgctctcac atcgatttgg 20 <210> 2 <212>
DNA <21§&°A?"§82‘?48 Seguence <220> <223> synthetic ggﬁ@@‘fﬁ’é’{’;ﬂdow 229
aaatg% 8§t gcc ag%%%g <210> 230 <211> 20 <212> DNA <213> Artificial
Sequ cag 9synt hetic construct 42/162 WO 2005/ 058479
PCT/U§§ 042964 <400> 230:. ccttcggcac ''atcCatttgg 20 <210> 231 <2115
, <% %; 3 DNA <2135 Artificial Sequence <220> <223> synthetic construct
<400a22alnaaatcgatgt gccgaagcag .20 <210> 232. <211> 20 . <212> DNA <213>
Arti fd2asalarSefite AT Sequence

<220> .
<223> synthetic construct

<400> 159
aaatcgatgt ggaacacgag 20

<210> 160

<211> 20

<212> DNA

<213> Artificial Sequence

<220> ,
<223> synthetic construct

<400> 160
cgtgttccac atcgatttgg 20

<210> 161

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> synthetic construct

<400> 161
aaatcgatgt -gcttgtcgag : 20

<210> 162

<211> 20

<212> DNA

<213> Artificial Sequence -

<220>
. <223> synthetic construct

<400> 162 .
cgacaagcac atcgatttgg ‘ .20

<210> 163

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<2235 synthetic construct

<400> 163 .
aaatcgatgt gttccggtag 20

<210> 164
<211> 20 -
<212> DNA-
<213> Artificial Sequence
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<220> <223> synthetic construct <400> 232 gcttcggcac.atcg.atttgg ;20 <210>
233 ' <211> 20 .<212> DNA <213> Artificial Sequence <220> <223>

synt hetic <400> 233. aaatcgatgt gtgttccgag 2 , <211>
20 1<212§ﬁ%ﬁ@§é%§?1 Artificial Sequence <220i .<223> g?%?ﬁ%??g&%%ﬁstruct
<400> 234, cggaacacac.atcgatttgg 20 <210> 235 <211> 20 <212> DNA' <213>
Artifighbal, Sequence <220> <223> synthetic construct <400> 235 . aaatcgat gt
gt ct ggce)L 20ntnet2d Qandshuct211> 20 1 <212> DNA 43/162 WD 2005/ 058479

PCT/ US2004/ 042964. ;<213> Artificial sequence <220> ¢223> synthetic.
construebo> €400> 236 . cgccagacac atcgatttgg 20 <210> 237 <211> :20 <212>
DNA <238cggamtad iatkgdttBgguence 20

<210> 165

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> synthetic construct

<400> 165
aaatcgatgt gtgcgagcag 20

<210> 166

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> synthetic construct

<400> 166
gctcgcacac atcgatttgg R 20

<210> 167

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> synthetic construct

<400> 167
aaatcgatgt ggtcaggtag 20

<210> 168
<211> 20
<212> DNA .
<213> Artificial Sequence

<220> '
<223> synthetic construct

<400> 168
acctgaccac atcgatttgg ' 20

<210> 169

<211> 20

<212> DNA

<213> Artificial Sequence

<220>’ ‘ _
<223> synthetic construct

<400> 169
aaatcgatgt ggcctgttag . 20
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<220> <223> synthetic construct <400> 237 aaatcgatgt gctatcggag 20 <210> 238
<211> 20 <212> DNA . . <213> Artificial Sequence.' <220> <223> synthetic
construct <400> 238. . ccgatagcac.atcgatttgg. " 20 <210> 239 <211>. 20
<212>' DNWO 2083/058479Ar t i fi ci al sequence <220> <223> syntME/V20040H3%6duct

. <400> 239 aaat cgatgt.gcgaaaggag 20 <210> 240.; :.:~ <211> 20 <212> DNA
<213> Artificial!' sequence <220>r . <223> synthe.tic.construct <400> 240
, CcCt$3l®gcHt® atcgatttgg 20 ~<210>241 <211> 20 . <212> DNA;, <213>
Artiffadilal 2Sequence <220> . <223> synthetic construct <400> 241. 44/162
WO 206@#09@@7%,RCT/U82004/042964 aaat cgat gt' gccgaagaag 20 <210> 242 <211>
20 <2123 PYATICHMISIFEPFTci al Sequence <220>

<220>
<223> synthetic construct

<400> 170
-aacaggccac 'atcgatttgg 20

<210> 171

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> synthetic comnstruct

<400> 171
aaatcgatgt ggaacaccag 20

<210> 172

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> gynthetic construct

<400> 172
ggtgttccac atcgatttgg 20

<210> 173

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> synthetic construct

<400> 173 _
aaatcgatgt gcttgtccag . 20

<210> 174

<211> 20

<212> DNA

<213> Artificial Sequence

<220> . ‘
<223> synthetic construct

<400> 174
ggacaagcac atcgatttgg : 20

<210> 175

<211> 20

-<212> DNA

<213> Artificial Sequence
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€c223> synthetic construct <(00> 242 tcttcggcac atcgatttgg 20 <210> 243
<211> 20 .<212> DNA <213> Artificial Sequence; <220> <223> synthetic
construct' <400> 243 aaatcgatgt ggttgcagag 20. <210>244 <211> 20 <212>
DNA . <2MB0-208505847¢i al Sequence <220> <223> synt hetic BEHISRAHP4296400> 244
ctgcaaccac atcgatttgg 2: 0 <210> 245 <211>.20 <212> DNA <213> Artificial
Sequence20> <220> <223> synthetic construct' <4:00> 245 ° aaat cgat gt
ggpGggt<gagy sFOthetd2 1@mshfct<211> 20 <212> DNA <213> Artificial Sequence,
<220> <223> synthetic 'Construct .- <400> 246 caccatccac atcgatttgg 20 k210>

247 <2r¥$802372212> DNA i, <2'13> Artificial Segtiience 45/162 WO
2005/ 058AYePPET/VI8SeRAHLE42964 <220> . 20
<210> 176
<211> 20
<212> DNA

<213> Artificial Sequence

<220>
<223> synthetic construct

<400> 176
tctcgcacac atcgatttgg . 20

<210> 177

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
«<223> synthetic construct

.<400> 177
aaatcgatgt gagtgcggag 20

<210> 178

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> synthetic construct

<400> 178 .
ccgcactcac atcgatttgg 20

<210> 179

<211> 20

<212> DNA

<213> Artificial Sequence

<220>" ) .
<223> synthetic construct

<400> 179
aaatcgatgt gttgtccgag 20

<210> 180

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> synthetic construct

<400> 180
cggacaacac atcgatttgg 20
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i

<223> synt heticconstruct. <400> 247: aaatcgatgtigctatcgcag 20 <210>'248
<211> 20 <212> DNA <213> Artificial Sequence. <220> <223> syntletic
construct <400> 248 gcgatagcac:atcgat.ttgg 20 <210> 249 <211> 20 <212>
DNA <213WORRSPOP8THRI Sequence' <220> <2.23> synt hetic BeREBI0#P42964400> 249
aaat cgat gt gcgaaagcag 20 <210> 250 1 <211> 20 F <212> DNA <213> Artificial
Sequenrero> 420> <223> synthetic construct <400> 250. gctttcgcac' atcgatttgg
20 <220 281 <211> 20 <212> DNA <213> Artificial Sequence ,<220> <223>
synt heite> ®8hstruct <400> 251 ' aaatcgat gt gacactgga~ 20 <210> 252 <211> 20
F ' £33 Aphpficiab F3aueqs) fj cial Sequence <220> <223>syntheti c: construct

<220>
<223> synthetic construct

<400> 181
aaatcgatgt gtggaacgag 20

<210> 182

<211l> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> synthetic construct

<400> 182
cgttccacac atcgatttgg 20

<210> 183

<211> 20

<212> DNA

<213> Artificial Sequence

..<220>
<223>. synthetic construct

<400> 183
aaatcgatgt gagtgcgaag 20

<210> 184

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> synthetic construct

<400> 184
tcgcactcac atcgatttgg 20

<210> 185

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> synthetic construct

<400> 185

aaatcgatgt gtggaaccag ) ‘ 20
<210> 186

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
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<400> 252. ccagtgtcac' atcgatttgg 20 46/162 WO 2005/ 058479 PCT/ US2004/ 042964
<210> 253 <211> 20 <212> DNA <213> Artificial sequence <220> <223>
synthetic construct <400> 253 aaatcgatgt gtctggcaag 20 <210> 254 <211> 20
<212> DNAVQ200385847% i fi ci al Sequence <220>. <223> synt hB¢TUSZYHE4Pehct <400>
254 tgccagacac atcgatttgg 20 <210>.255 <211> 20 <212> DNA

<213><22%> bymtihgkiSagonerowt<220> . <223> synthetic construct <400> 255

aaat cgat gt atggtcag 20 <210> 256 <211> 20 <212> DNA <213> Artificial
Sequeﬁé@”'%g%0> <223> synthetic construct <400>:256 gaccatccaca' tcgatttgg
20" ILFFHLRDBICWRFFIIP0 <212> DNA <213> Artif icial sequefle <220>

<210> 187

<211> 20

<212> DNA

<213> Artificial Sequence -

<220>
<223> synthetic construct

<400> 187 ‘
aaatcgatgt gttaggcgag ‘ 20

<210> 188

<211l> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> synthetic construct

<400> 188 ,
cgcctaacac atcgatttgg 20

<210> 189

.<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> synthetic construct

<400> 189
aaatcgatgt ggcctgtgag 20

<210> 190

<211> 20

<212> DNA

<213> Artificial Sequence

<220> , ,
<223> gsynthetic construct

<400> 190 :
cacaggccac atcgatttgg 20

<210> 191

<211> 20

<212> DNA

<213> Artificial Sequence

<220> .
" <223> synthetic construc

<400> 191
aaatcgatgt gctcectgtag - 20

<210> 192
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<223> synthetic construct <400> 257 aaatcgatgt ggttgcacag 20' <210> 258
<211>20 <212> DNA <213> Artificial Sequence 47/162 WD 2005/ 058479

PCT/ US2004 94%%?4 <220> <223> synthetic construct <400> 258 gt caaccac

at cgat t t g5° 2098 0> 259 <211> 20 <212> DNA <213> Art PETESH0 /%gaﬁ'ence
<220> <223> synthetic construct <400> 259 aaatcgatgt gggcatcgag 20 <210>
260 <XB1>> 20 <212> DNA <2.13> Artificial Sequence <220> <223> synthetic
constﬁﬁ&?’I@ﬁQ$>,2§0 cgatgcccca ttcgatttgg 20 <210> 261. <211> 20 <212>
DNA <Z£3% AFEHiices |Se§ga‘b ce <220> <223> synthetic construct <400> 261 1
aaat cgatgt gt gcct ccag 20 <210> 262 <211> 20. <212> DNA <213> Artificial

Sequenges; syrét3c construct

<400> 192 .
acaggagcac atcgatttgg : 20

<210> 183

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> synthetic construct

'<400> 193
-aaatcgatgt ggtcaggcag 20

<210> 194

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> synthetic construct

<400> 194 :
gcctgaccac atcgatttgg 20

<210> 195

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> synthetic construct

' <400> 195
‘aaatcgatgt ggtcaggaag ' 20

- <210> 196

<211> 20

<212> DNA

<213> Artificial Sequence

' <220>
<223> synthetic construct

<400> 196
tcctgaccac atcgatttgg 20

<210> 197

<211> 20

<212> DNA

<213> Artificial Sequence

" <220>
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<223> syfithetic construct <400> 262 ggaggcacac atcgatttgg 20 <210> 263
<211> 20 <212> DNA <213> Artificial Sequence <220> <223>' synthetic;
construct <400> 263 aaatcgatgt gtgcctcaag :.20 48/162 WO 2005/ 058479

PCTI US200%009868479<210> 264 <211> 20 <212> DNA <213> ARGIY§RWUAH298kquence
<220> '- <223>'syntheti'c construct <400> 264 tgaggcacac atcgatttgg 20
<210> '<265> <2Adnet26 comdtZectDNA <213> Artificial Sequence ' <220> <223>

synt heti c, cbnstruct <400>'.265 aaat cgatgt gggcatccag 20 <210> 266 <211> 20
<212> DBMPOx<283> Artificial Sequence = <220> <223> synthetic construct <400>
266 ggaPgEIITAEt AEBBIWREg 20 <210> 267 <211> 20 <212> DNA <203> Artificia
Sequence <220> . <223> synthetic construct

<211> 20 .
" . <212> DNA o
<213> Art1f1c1a1 Sequence
<2’20> D s . )
<223> synthebic;constkuct'
<400> 198 N
cggctaccac atcgatttgg . ) 20

<210> 199

<211> 20

" <212> DNA

<213>. Artificial Sequence

<2205 . G
©  <223> synthetic construct

' <400> 199 ; —
aaatcgatgt ggcctgtaag . 20

<210> 200

<211> 20

<212> DNA '
<213> Art1f1c1al Sequence :

<220> : L o
<223> synthetic construct

 <400> 200 _
. tacaggccac atcgatttgg ‘ 20

- <210> 201

<211> 20
 <212>'DNA ! o
1<213> Art1f1c1a1 Sequence. '

'<220> “5 ’ o ; o | ;

. <400>. 201 | o e :
‘.aaatcgatgt gctttcggag s . ) 20

 <210> 202

<211> 20

' <212> DNA'’ o
'é213> Art1f1c1a1 Sequence'

<220> : : :
<223> synthetlc construct

‘<400> 202 C
ccgaaagcac atcgatttgg ; . : 20

<210> 203 'f-~
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<400> 267' aaatcgatgt gggcatcaag, 20 <210> :268 <211> 20 <2.12> DNA <213>
Artificial Sequence <220> <223>~synthetic construct <400> '26B
tgatgcccac;atcgatttgg 20 <210> 269 <211> 20 <212> DNA <2§%§ Artificial
Sequence W8/ 5!%‘%%92005/ 058479 PCT/ US2004/ 042964 <220> PEIAPIUMAIN: ¢
construct <400> 269 aaatcgatgt gcctgtcgag 20 <210> 270 <211> 20 <212>
DNA <2@312>%&rtrf|C|ah sequence <220> <223> synthetic'construct <400> 270
cgaca &atDA' att;% . <210> 271 <211> 20- <212> DNA -' <213j Artificial
Sequeri¢é3> ffﬁb"&? *WGiheti c construct <400> 271 aaatcgatgt ggacggat ag
20 <:210> 272°<£211>.20 <212> DNA <213:> Artificial Sequence <220> .

<223- <z§ynts@ﬁexué‘tleosbﬁisw&& |

<400> 203: X ) ;
aaatcgatgt gcgtaaggag . ) 20

<210> 2045f

'<211> 20

<212> DNA' S .
<213> Art1f1c1a1 Sequence Co

<220> : R
<223> synthetlc construct L

<400> 204 . 4[-515 S . .

ccttacgcac;atcgatttgg ; S 20
. I . H

<210> 205 ;- j,'y,;, -

<211> 20 . . oh v

<212> DNA" - - 7 :

<213> Art1f1c1a1~Sequence

<zos i f:
<223> synthetlc construct

<400> 205 % . - - E-- : o
aaatcgatgt gagagcgtag i " 20
<210> 206‘53 :3-1§;ﬁ‘--

<211> 20 - | R

<212> DNA ; D

<213> Art1f1c1a1 Sequence

<220> v L
<223> synthetlc construct,"
I,

N N -
<400> 206, | § Pt : , )
-acgctctcac atcgatttgg I% ' .20

Coo S :
<210>. 207 ' '
<211> 20 7 kol
<212> DNA - ' - o)
<213> Art1f1c1a1 Sequence

o

<2205 . "'?§>'7i
<223> synthetlc construct
T 5,‘ '_
<400> 207 . C :.|( Lo
aaatcgatgt ggacggcaag ' © 20

<2105 208 : .'iéiz-ﬁfi
<211> 20 : . Clin ;f;
<212> DNA, i T'iﬂ*'
-<213> AItlflClal Sequence,f

<220> bl -
<223> synthetlc construct;“
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<400> 272 atccgtccac atcgatttgg 20 <210> 273 .<211> 20 <-212> DNA - ''
<213> Art if icial :Sequence <220.>'i <223> synthetic construct <400:> 273
aaat cgatgt.gcctgtccag 20 <210> 274 - - <211> 20 <212> DNA <213>
A«tificiawosguwgﬁw@ <220> <223> synthetic construct <POFUM4/04204¢aggcac
itcgatttgg- 20 50/ 162 WD 2005/ 058479 PCT/ US2004/ 042964 <210> 275 <211> 20
<212> DNA <213»:Artificial Sequenc e <220> <223> synthetic construct <400, >
275. '<doo> zmat cgat gt gaagcacgag 20 <210> 276 <211> 20 ' <212> DNA <213>
ArtifitdcabtcdBeqaengaettag?20> <223> synthetic construct <400> 246 cgtgcttcac
atcgatttgg 20 210> 277 <211> 20 <212> DNA <213> Artificial Sequence

<220> 6@23>2%Nnthet|c construct <400> 277
<211> 20 ‘

<212> DNA 1‘
<213> Art1f1c1a1 Sequence

<220> - :
<223> synthetlc construct

<400>:209 : . :
aaatcgatgt gctttcgcag 20

<210> 210

<211> 20

<212> DNA !

<213> Art1f1c1a1 Sequence

<220> .
<223> synthetuc construct

<400> 210 _ .
gcgaaagcac atcgatttgg 20

<210> 211

<211> 20

<212> DNA v
<213> Artificial Sequence

<220>
<223>° synthetlc construct

<400> 211
aaatcgatgt gcgtaagcag ’ . 20

<210> 212 |

<211> 20 '

<212> DNA

<213> Art1f1c1a1 Sequence

<220> ' :
. <2235/ synthetlc construct

<400> 212 - . _
gcttacgcac atcgatttgg - 20
<210> 213 .
<211> 20
<212> DNA

<213> Art1fic1a1 Sequence

<220> '
<223> synthetlc construct

<400>_213 o '
- aaatcgatgt ggctatggag 20

<210> 214
<211> 20
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aaat cgat gt gcctgtcaag 20 <210> 278 <211> 20 <212> DNA <213> Artificial;

Sequence <220> : <223> synthetic construct <400> 278 tgacaggcac atcgatttgg
<210>, YV%?%% % <212> DNA <213> Artificial: Se % 7@%%?

<223> syn e construct <400> 279 aaatcgatgt gaagcaccag > 280

<211> 2 <212> DNA <213> Artificial': Sequence 51/162 WO 2005/ 058479

PCT/ usggégu @ﬁgﬁgmf%%gge,&%zb synthetic construct <400> 280

ggtgcttcac. atcgatttgg <210> 281 <211> 20 <212> DNA <213> Artificial

Sequenc@20x<220> <223>. synthetic construct .<400> 281 aaatcgatgtgccttcgtag .

20 <2Xk923289ntHet<? ldonsPHuct<212> DNA <2. 13> Artificial Sequence <220> <223>

synthetic €onstruct <400> 282 acgaaggcac: atcgatttgg 20

<4005 214 ‘ :
: ccatqgccac atcgatttgg : 20

| <210> 215

- <211> 20

! <2125 DNA :
- <213> Artificial Sequence

<2205 . -
<223> synthetic construct
' <400> 215 ; :
: aaatcgatgt gactctggag C 20

<210> 216
© <211> 20
. <212> DNA
. %213> Artificial Sequence

" <2205 s
<223$ synthetic construct

<400> 216 :
. ccagagtcac atcgatttgg S 20

’ <210$ 217 . -
<2115 19
. <2125 DNA | ,
‘ <213> Artificial Sequence

<220> _ .
<2233 synthetic construct
E . l . . . .
N |
. <400> 217 T :
: aaatcgatgt gctggaaag ' 19

: <210> 218 .
. <211> 19 . M
: <212> DNA Co o
. <213> Artificial Sequence
: <2203 . : ;

<223> synthetic construct
L .i :
. k400> 218 ,
., tteccdgcaca tcgatttgg 19

k2103 219

<2113 20

" <2123 DNA . : )

| <2133 Artificial Sequence

: <220> ' S - !

; <223> synthetic construct
< : { ty

! .
[}

; !;
a
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<210> 283" <211> 20 <212> :DNA <213> Artificial Sequence <220> .. <223>
synthetic construct <400> 283 .aaatcgatgt gtcgtccgag 20 <210> 284" <211>
20 <212> DNA <213> Artifici al Sequence ' <220> <223> sy, j truct
<400> 284WAYGHEFAPac, at cgatttgg 20 <210> 285 <211> 20 F@ﬁ%@_&!ﬂfﬁ%iub
Artificial Sequence ' <220> ,<223>-s)4thetic construct <;400> 28Sf

aaat cgafft>. gugt ct gag 20 52/162 WO 2005/ 058479 PCTIU82004/042964 <210> 286
<211> 2@ptcgatyt 9oEIRAItaP 3> Artificial' Sequence <220> <223>28ynthetic
construct <400> 286 cagactccac atcgatttgg 20 <210>281 <211> 20 <212> DNA
<213> AT EE al Sequence: <220> <223> synthetic construct <400> 287
aaatcggﬂqut> d jlgatccgag 20

. <213> Artificial Sequence
' <2205 . | :
;-<223>‘sxnﬁheﬁicfcons;rugt

- <400> 220 : o ; .
-acttcggcac atcgatttgg. , 20

‘«210> 221
<211> 20
© <212> DNA'
<213> Art1f1c1a1 Sequence

<220> P S X .
<223> synthetic;donstruct

. <400> 221 : o |
:-aaatcgatgt gctcctgaag - : 20

, <210> 222
«<211> 20 .

" '<212> DNA" .
<213> Art1f1c1al Sequence‘f

<220> v R :
" <223> synthetic,construct

<400> 222 ; .
‘tcaggagca¢ atcgatttgg : 20

<210> 223

<211> 20 |

'<212> DNA! ' o
'<213> Artificial Sequente

'<220> . i A

<223> synthetic;construc; .
E'<400> 223 = :
_.aaatcgatgt gtccagtcag N ... 120

<210> 224" : : -
. .<211> 20 - R .
<212> DNA" L
<213> Art1f1c1al Sequence
:<220> . f: i _
'<223> synthetic’ construct
<400> 224 o - -
.gactggacac atcgatttgg | - . . .20
<210> 225
<211> 20
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210> 288 <211> 20 <212>,DNA <213> Artificial Sequence <220> <223>
synthetic' construct <400> 288 cggatcacac atcgatttgg 20 <210> 289 <211> 20
<212> DNA <213> Arti-ficial Sequence <220> <223> synthetic constr

<400>' 289 WO 2005/08%439 cgat gt , gt c. aggcgag 20 <210> 290 <21PCTAf2 ‘E@f@§4

<213> Artificial:Sequence <220> <223> synthetic' construct .<400> 290
cgcct gagags>aimagatttgg 20 <210>' 9R291' <211> : 20' <212> DNA <213>
Artificizab> Seguehciel s&Rercd31162 WO 2005/ 058479 PCT/ US2004/ 042964 <223>
synt hetic construct <400> 291 aaatcgatgt gtcgtccaag 20 <210> 292 <211> 20
<212> DNA%z213> Artificial Sequence <220> <223> synthetic construct <400>
292 t ggﬁéaac%i@ta%fc‘gaf?rtsggu%

<400> 225
aaatcgatgt gagagcggag 20

<210> 226 °

<211> 20

<212> DNA : o
<213> Artificial’Sequence

<220> .
.<223> synthetic construct

<400> 226 ) .
ccgctctcac atcgatttgg . 20

<210> 227

<211> 20

<212> DNA

<213> Art1f1c1al Sequence -

<220>
<223> synthetic construct

<400> 227. : RS
aaatcgatgt gagagcgaag C 207

<210> 228
<211> 20
<212> DNA .
<213> Art1f1c1a1 Sequence’

<220>
<223> synthetic construct

<400> 228
tcgctctcac atcgatttgg ' ‘ 20

<210> 229

<211> 20

<212> DNA :
<213> Artificial Sequence‘ -

<220> ; . .
<223> synthetic construct

<400> 229 : :
aaatcgatgt gccgaaggag . 20

<210> 230
<211> 20
<212> -DNA . ‘ .
<213> Artificial Sequence-

<220> ' ' :
<223> synthetic construct
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<210> 293 <211> 20 <212> DNA <213> Artificial Sequence <220> <223>
synthetic construct <400> 293. aaatcgatgt.ggacggagag 20 <210> 294 <211>
<21 <213> Artificial Sequence <220> <22
construct ?‘60%’05’%4 ctccgtccac atcgatttgg 20. <210> 29§ETﬁ¥?M%%)i9g<212>
DNA: .~ <213> Art|f|C|aI Sequence <220> <223> synthetic construct '<400>
295. aaﬁ@@ tagca ag.:20 <210> 296 . <211> 20 . ' . <212> DNA <213>
ArtlfldFﬁF ﬁé%% a > <2235 synthetic construct <400> 206% .
ctgctacgag, q} gatttgq 20 . <210>'297 54/ 162 WD 2005/ 058479 PCT/:US2004/ 042964
<211>. Zﬁ? <g*3 DNA  <213>. AWtIfICIa| Sequence <220>. <223>,synthetic
construgh2>qﬂﬁﬂ> 297 : ; : .

o <213> A;t1f1c1al Sequence :

C <2205 1oL
<223> synthetic construct

' <4005 231 cot _ |
:'aaatcgatgt gccgaagcag . ‘ C 20

| <2105 232,

© <211 20'

:.<212> DNA e
. <213> Art1f1c1al Sequence

5.;220> :
.;<223> synthetlc construct

| <400> 232 : b 5
f;gcttcggcac atcgatttgg . : 20

<210> 233
‘'<211> 20
- .<212> DNA, :
. <2133 ArtlflClal Sequence :

‘;<220> - .
' <223$ synthetic construct

| <a00> 233’ :
3 aaatcgatgt gtgttccgag S ‘ 20

<210> 234!

. .<211> 20 °

i '<212> DNA ¢

" <213> Art1f1c1al Sequence :

. | i . :

¢ <2203 ?i, . : : :
5.<223s synthetic construct | . - °

3:<400> 234 oo .
.‘cggaacacac atcgatttgg S : , 20

.<210> 235
<211> 20
<212> DNA : : :
: <213> Art1f1c1al Sequence o

<2205 1
‘.<223>'synthet1c construct :

: <400> 235 o : co L
aaatcgatgt gtctggcgag e 20

<2105 236 - . L
. r<211> 20 1 . A,
. :<2123 DNA' i 5

R S
T 1
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i

aaat cgatgt ggctgtgtag . 20 <210>.298 .<211> 20 <212>:DNA <213> Artificial
Sequence <220> , <223>-synthetic construct <400>..298

.acacagccac. atcgatttgg 20 <210> 299 <2.11> 20 <212>DNA <213>Artifici al
Sequence W2995/0384793 > synthetic construct <400> 299 aaRTYRYY ¥ ggacag
20 <210>300 <211>.20':<212> DNA <213> Artificial Sequence <220>

<223>- &Mnshakuﬁlcﬂmssayﬁhce<400> 300 gtccgtccac atcgatttgg, 20 <210> 301
<211> 20,  <212>'-DNA i<21. 3>Artificial Sequence <220>: <223> synthetic
const reR20>'  <460>.301- adat cgat qt gt caggcaag 20 <210>' 302 <211>20' <212>
DNA : <$223s' %@FPF?%%F%H“EE&Eence <220>y 55/162 WO 2005/ 058479
PCT/U82004/042964 <223> synt hetic construct' <400> 302 tgcctgacac

atcgaifﬁéiggacac atcgatttgg ‘ i : 20

<210> 237 !

<211> 20 o
. <212> DNA- . ' P :
| <213> Art1f1c1a1 Sequence':

<220> R [
<223> synthetlc construct

<4005 237,-~' P
' aaatcgatgt gctatcggag - 20

. <2105 238
. .<211> 20
'<212> DNA . . .
'<213> Art1f1c1a1 Sequence,!'

"<220> i
<223> synthetlc construct

<400> 238 Lo ,
:ccgatagcac atcgatttgg . i 20

<210> 239
<211l> 20
' <212> 'DNA . !
C.<213> Art1f1c1a1 Sequence
X
<220> ) :
<223> synthetlc construct

<400> 235 | L _
aaatcgatgt gcgaaaggag o 20 -
<2105 240 0o ?;
<211>.20 - [ E
'<212>pNA’. 5 1o

<213> Art1f1c1al Sequence

ases }’ . :
<223> synthetlc construct ’

<400> 240 ¢ ; o -
cctttecgeac atcgatttdg: 20

'<210> ‘241 _ o
<211> 20 . - j L
"<212> ‘DNA: b
<213> Art1f1c1a1 Sequence '

<220> . . : .
" <223> synthetic construct
N R
<400> 241. D
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<210>

synt hetic construct

<212>

304 ttcgaBQHOSM#Ghtttgg 20

Artifj

gcct t corprgaatut 9odmagdas <211> 20
<223> %ynthetlc cori struct

307 <213:0>pt

constrﬁ§i1>

<220>

a03 <211> 20
DNA <213> Artificial

ci‘al : Sequence -

212> DNAI

<213>. Art1f1c1a1 Sequence

:<220> : .
'<223> synthetlc construct

,fg400>_242 S
, tctteggeac atcgatttgg

" «210>

i

243 S

D <211> 20

. «220>

© £400>

.«212> DNA
© «213>

<223>

DI
it

243 - Cd

'aaatcgatgt ggttgcagag

. €212>
. <213>

<210> 244
<211> 20
DNA

1

<2205

-<400>

<223> :

244 Ly

- ctgecaaccac: atcgatttgg

- <210>

"t <212>
i<213>

245 fg l§

<211>. 20
DNA P o

= .
. .
v :

<220>

<212> DNA <213> Artificial
<400> 303 aaatcgatgt ggctcgasag 20
<220> <223> synthetic construct

<212> PRIUS2094042964

Sequence

Art1f1c1a1 Sequence;

synthetic¢ constiruct’

Art1f1c1a1 Sequence'

synthetic construct'

Artificial Sequence’

'<223> synthetlc constructf

<400> 245

aaatcgatgt ggatggtgag !

-<210>

246 ;
<211> 20
<212> DNA

<213>

{

I .
[
)

. H !
<220> v Cod
<223> synthetlc construct

I

<400> 246

’caccatccac atcéatttgg

' %210>

247 -

t<211> 20

’$2l2>
D <213>

DNA

L)
1
!

Artificial Sequence:

Artificia1.Seg&encé‘

.45/162

<210> 305 <211> 20
<220> <223> synthetic constriict
<212> DNA <213> Art|f|C|aI25equence
<400> 306 ccgaaggcac atcgattitgg 20

<213> Artificial,
%%§O> 307 aaatcgatgt ggt agcacag 20

Sequence

Sequence

<220> <223>
<210> 304 <211> 20
<400>

<400> 305 aaat cgat gt

<210>
<220> <223> synthetic

<210> 308 56/ 162

20

20

20

20,



WO 2005/ 058479 PCT/ US2004/ 042964
Sequence:

aaat cgat gt : ggaaggt eag 20 -

Sequence.

at cgat tﬁzgg
<22.0> ¢

<210> 3]

<22-0> <22' 3> synthetic construct

gtg' ct aCC%%Z@?%&%&‘%; gg 20

Artificial

. <210>

.309 . c211

<400> 308

1<211> 20 <212> DNA .<213> Artificial

> 20 <212>B§l}%§g@l,%h%4

<220> <223> synthetlc construct

<220> i<223> synthetic construct

20 1<210% 311 <211> 20

Bf}’ng’iﬁfﬁﬁe‘f‘?’@tﬁ'&%t ruct
20524120

<210> 310 <211> '20
; <400>.-310 ¢

<212> ; DNA <213> Artificial

accttccac

<212> DNA <213> Artificial ‘Sequence

<400> 311,
<212> DNA , <213> Artificial Sequence

synt hetéaﬁtgﬁtbétd'déﬁl&cgc%%00> 312 acagcaccacatcgatttgg 20

<210>
<2115
<212>
<213>

<220>
<223>

<400>

248 i; ; ;
20 B
DNA L i

Art1f1c1al Sequence

synthetic censtruc;

248

gcgatagcacAatcgatttgg

<210>
<211>
<212>
<213>

- <220>

<223>

<400>

249 .
20 ¢, L
DNA

Art1f1c1al Sequence?

syntﬁeéievconsiruct

249

aaatcgatgt gcgaaagcag

<210>
<211>
<212>
<213>

<220>
<223>

<400>

250
20
DNA

Art1f1c1ei Sequencet

synthetic "construct

250,

gctttcgcac atcgatttgg

<210>
<211>
<212>
<213>

'<220>

<223>
<400>
<210>
<211>
<212>
<213>

<220>
<223>

<400>

251 ;¢

20 o
DNA ' - :

Art1f1c1a1 Sequence

H 1 3 B B
HE !

IR
synthetic .construct .

251

_ aaatcgatgt gacaetggag

252 L
DNA '

-

Art1f1c1al Sequence

sYnthetiezconstruct

252

‘ccagtgtcac aﬁcgatttgg

" 46/162

.aaatcgatgt:.ggtgctgtag 20

<220> <223>
<210>,l313 <211> 9

20

20 . .

20

20



<212> DNA <213> 'Artificial.Sequence <220> ;<223> synthetic construct

57/ 162 WD 2005/ 058479 PCT/ US2004/ 042964 <400> 313 gttgcctgt 9 <210> 314
<211> 9 <212> DNA <213> Artificial Sequence <220> <223> synthetic

const r uct WOH098584M4 aggdaacct 9 <210> 315 <211> 9 <2 ECI/EHA04p#79%4
Artificial Sequence ' <220> <223> synthe'tic.construct <400> 315 caggacggt 9
<210>316 <211> 9 <212> DNA <213> Artificial'Sequence <220> <223>

synt het31l®> ¥¥nst-ruct - <400> 316 . cgtcctget 9 <210> 317 <211> 9 <212> .DNA
<213> M¥PfE%ial : Sequence <220> <223> synthetic construct <400>, 317 ~
agacgtggﬁ 9°NA< 10> 3&8 <211> 9.

Art1 icial ‘Sequence

<220>
<223> synthetlc construct

<400> 253 N 4
aaatcgatgt gtctggcaag , Py 20

<210> 254

<211> 20

<212> DNA

<213> Artificial Sequence

<220>. i ‘ )
<223> synthetic' construct

<400> 254
tgccagacac atcgatttgg 20

<210>, 255
<211> 20
© .<212>:DNA
<213> Artificial Sequence

<220> .
1<223> synthetlc construct

<400> 255 :
-aaatcgatgt ggatggtcag : 20

<210> 256

<211> 20

<212> DNA ‘
<213> Artificial Sequence

- <220> '
'<223> synthetlc construct

<400>:256 . o '
gaccatccac atcgatttgg 20"

<210> 257

<211> 20

<212> DNA .

<213> Artificial ‘Sequence

<220>- ; .
' <223> synthetic construct

<400>" 257 o - :
aaatcgatgt ggttgcacag - 20"

<210> 258

<211> 20

<212> DNA . _
<213> Art1f1c1al Sequence

47162



<212>!DNA <213> Artificial Sequence <220> <223> synthetic: construct
<400> 318 cacgtctct 9 <210> 319 <211> 9 58/162 WD 2005/ 058479

PCT/ US20 <212> DNA <213> Artificial Sequence <

synt hetl%%ﬁjg&u%? <400> 319 caggaccgt 9 <210> 320 gﬁ@%"“?@%b DNA
<213> Artificial Sequence <220> , <223> synthetic construct . <400> 320
ggtcctgef g <210> 321 <211> 9 <212> DNA <213> Artificial Sequence <220>

<223> Séﬁthg%lﬁegﬂp%gg ¢<400> 321 caggacagt 9 <210> 322 <211> 9 <212>
> A I equen

DNA <21 cial ce <220> <223> synthetic construct <400> 322
t gt cct g€do>9256<210>, 323 211> 9 '
gtgcaaccac atcgatttgg : ;?0
<210> 259
<211> 20
' <212> DNA

<213> Art1f1c1a1 Sequence

<220> S : :
<223> synthetlc construct

. <400> 259 :
aaatcgatgt -gggcatcgag . ) 20

<210> 260
<211>' 20
- <212> DNA :
- <213> Art1f1c1a1 Sequence

<220> ) ) .
<223> synthetic construct

<400> 260 ‘ N
cgatgcccca - tccgatttgg 20

<210> 261.

<211> 20

<212> DNA . :
<213> Artificial Sequence

<220> C o
<223> synthetlc construct

<400> 261 ' ; -
aaatcgatgt .gtgcctccag 20

<210> 262

<211> 20. '

<212>'DNA 0. .-
<2135 Art1f1c1a1 Sequence;-
<220> : ' :
<2235 synthetlc.construct

<400> 262 |
ggaggcacac atcgatttgg - " 20

<210> 263

<211> 20

<212> DNA - . o
<213> Artificial Sequence

<220>
<223>: synthetlc‘construct

<400> 263 . ;. : o
aaatcgatgt gtgcctcaag - o 120
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<212> DNA <213> Artificial Sequenced <220> <223> synthetic construct <400>
323 cactctggt <210> 324 <211> 9 <212> DNA <213> Artificial Sequence

<220> <2 i c. Construct 59/162 WO 2005/ 058479 P 964
<400> 32§&§5§§%Eg%# <210> 325 <211> 9 <212> DNA <2§§@%§%9@¢ﬁ%$§|
Sequence <220>" <223> synt hetic: construct <400> 325.. gacggctgt 9 <210>
326 <211> <212> DNA <213> Artificial Sequence <220> <223> synthetic

constrﬁ S %b0>-326 agccgtcct 9 <210> 327 <211> 9 .<212> DNA <213>
Awtlflgbfé uence .<220> <223> synthetic construct <400> 327 :cactctcgt.

9 <21Qfl3>32§t1?31-i-ﬁ S%que%2> DNA

<220>
<2235 synthetlc construct

<400> 264 i : .
tgaggcacac atcgatttgg : 20
<210> 265 :

<211> 20

<212> DNA

<213> hrt1f1c1al Sequence

<220> s ,
-<223> gynthetic construct

<400> 265 I ‘
aaatcgatgt gggcatccag . - A T 20

<210> 266

<211> 20

<212> DNA

<213> Artificial Sequence

<220> ‘ Lo
<223> synthetic construct

<400> 266 ' : A
ggatgcccac atcgatttgg = : 20

<210> 267

<211> 20

<212> DNA ‘ . )
<213> Artificial Sequence’

<220> i , i
<223> Bynthetic construct . :

<400> 267 S o con
aaatcgatgt gggcatcaag ‘ .20

<210> 268

<211> 20 ; .
<212> DNA L
<213> Artificial Sequence
<220> S
<223> synthetic ‘construct -

<400> 268 ) _ S
tgatgcccac atcgatttgg - - :3:20'

'<210> 269 S o
<211> 20 : C
<212> DNA .

|
<213> Art1f1c1al Sequence ’
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. <213> Artificial Sequence <220> <223> synthetic construct +<400> . 328
gagagt gct . <210> 329 <211> 9 1 <212> DNA '<213> Artificial Sequence
<220> <22 c:construct <400> 329. gtagcctgt 9 11> 9
<212> aﬁf’é’@%’ﬁ%@v\o 2005/ 058479 PCTI US2004/ 042964 <21‘§§‘J’ﬁ§%"§4§‘?‘%?%§|
Sequence <220> 223> synthetic. construct <400>' 330 “aggctacct 9

<210>. 3330x211>: $ <212> DNA -<213> Artificial Sequence <220>.' <223>
"synt hé2f¥ 8%%*1"1’:&&‘:“5&6% 331, .gccacttgt 9 <210>-:332 | * <211>-9
1<212> P s¢13> Artificial Sequence <220> <223> ;synthetic. construct
.<400> gégatéé‘%tc%&@égag <210> 333 ' <211> ?9 <212> :DNA ' .4

<2105 270 -
<211> 20"
<212> DNA |
<213> Art1f1c1a1 Sequence

<220> : :
<223> Bynthetlc construct

'<400> 270 : ‘
cgacaggcac atcgatttgg 20

<210> 271 .

<211> 20 ;

<212> DNA < . -

<213 Artiﬁiciel Sequence

‘<220> :
<223> synthetlc construct

<400> 271 l
'aaatcgatgt ggacggatag 20

<210> 272

<211> 20

<212> DNA

<213> Art1f1c1a1 Sequence

<220> - .. :
<223> synthetic construct

<400> 272 ;
atccgtccac atcgatttgg 20

<210> 273

<211> 207 . ¢

<212:> DNA -:’y'- :
<213> Art1f1c1al Sequence

,<220> KRR
<223> synthetlc construct

<4005 273 | , .
aaatcgatgt gcctgtccag ' . : 20

<210> 274

<211> 20 i

"«212> DNA |, o O '
<2135 Artificial Sequence

<220> oL
<223> synthetic construct

<400> 274 |
ggacaggcac ethetttgg : , 20

;-

- . 50162



<213>

cat cget gt
<220>-'

constr
<210>.

synt het2ige @9st.r uct.

<213>:

Artificia'l'Sequence

uct
336><231> ‘
1 <400>"'.

Rep fON@| al Sequence

<212> DN,'~:

<210>-j 334 <211> 19 <212>
<223>. Hsynt heti c construct
<211>.i 9 WQ24058RA <213> Artificial
<400>, 335 61/162 WO 2005/ 058479 PCT/ US2004/ 042964
.<213> Artificial;
336 accagtgct 9
<223> synthetic construct

<220>:

<220> <223> synt heti c construct

<400> 333

"DNA <213>: ArtificiaI)Sequence

<400> 334 agcgat'gct 9
Sequence <220>.

Sequence

gccact*‘g}’@?>9\rté§%9'1 gegpence <211> 9 <212>

<210> 276 :

<220>
<223> synthetlc construct

<400> 275 ' !
aaatcgatgt gaagcacgag

<211> 20
<212> DNA .

<213> Artificial' Sequence

<220> s
<223> synthetlc construct

<400> 276
cgtgcttcac atcgatttgg

<210> 277
<211> 20
<212> DNA . i
<213> Artificial' Sequence

e

<220>

<2235 synthetlc construct

<400> 277 )
aaatcgatgt gcctgtcaag

<210> 278

<211> 20

<212> DNA )

<213> Artificial; Sequence

<220>

_ <223> synthetlc construct‘

"<400> 278 °

tgacaggcac atcgatttgg ) '
<210> 279 | <'§
<211> 20 '
<212> DNA

<213> Artificial Sequence

| <220> i RS

<223> synthetlc construct

<400> 279
aaatcgatgt gaagcaccag

'<210> 280 '

<211> 20 . , .
<212> DNA ' | '
<213> Artificial: Sequence

; 51162

.

<220>
<210> 337 <211> 9
- <400> 337

<210>' . 335

<PSTISHAORI

cactggtgt |
. <223>
<212>- DNA

20

20

20

20

‘20

9



4

,; DNA <213>; Artificial Sequence <220> <223>.synthetic construct <400> 338
cagtggcct 9 <210>,339 <211>9 <212> :DNA <213>, Artificial Sequence

<220> etic construct <400>,339 tctggctagt > 0 <211>
<212>: @&00@%@@ Artificial-Sequence <220> . ' <22§P>C.'§38/#t%%4é?42§ﬁ

construct <400> 340 agccagact 9 '<210> 341 c211> 9 <212> DNA <213>
Artifi®d28Pj Sequence 62/.162° WD 2005/ 058479 PCT/ US2004/ 042964 <220> <223>
syntkmﬂ%%?’dﬂﬁ%??ﬁﬁ%C°Q%GBSt3 11 ‘gccactcgt 9 <210> 342 <211> 9 <212> DNA:
<213> Agtléé(y al Sequence <220> . <223> synthetic construct <400> 342

gagt gg&&:tgc tcac2.‘-]‘19cga%ét.sgéE <211> 9 20

<210> 281 P

<211> 20‘

.<212> DNA @

<213> Arqificial=Sequence ‘
<220> ’

<223> synthetlc construct

- <400> 281 : .
aaatcgatgt gccttcgtag : ‘ ' .20

'<210> 28; |

"<211> 20}

"<212> DNA - . ‘
<213> Artificial Sequence

- <220> S : A
<223> ‘synthetic. construct

 <400> 282 )

acgaaggcac jatcgatttgg 20
[

<210> 283 .

<211> 20 :

<212> DNA ' ’

:<213> Arclflclal Sequence

<220> 'E S :
<223> syﬁthetic construct -

<400> 283
.aaatcgatgt gtcgtccgag 20

.<210> 28@ ;

- <211> 20| . K

<212> DNA ' _ i

. <213> Arb1f1c1a1 Sequence S

"
1

- <2205 ;.ﬂ- S :
<223> syﬁthetic'construc;
1 <400> 284 : : ,

cggacgacac atcgatttgg 20

<210> 285 i
' <211> 20 |
.<212> DNA '
.<213> Arb1f1c1a1 Sequence

|<220> ﬁ
,<223> synthetlc construct

I .

<400> 28§ :

~aaatcgatgt ggagtctgag i ) 20
.;-1 ‘ )
e H A
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<212> DNA <213> Artificial Sequence <220> . <223> synthetic, construct
<400> 343 tgcctctgt " 9 <210> 344 <211> 9 <212> DNA' <213> Artificial
Sequence > synthetic construct <400> 344. ageqafdsdsios209s <210>
345<211>‘§6§§%§5&éﬁA <213> Artificial 'sequence <220>.<223> synthetic
construct <400> 345.catcgcagt| 9 <210> 346' ' <211> 9 <212> DNA <213>
Artlflc?gP'Sgﬁuence . <220> <223> synthetic construct' <400> 346 ' .
t gcgat ¢ LEZ 63/162 WO. 2005/.058479 PCTI US2004/ 042964 <210> 347 <211> 9
<212> > ;A Sequence <220> <223> synthetic; construct <400>
347 caggaaggf E%ﬁ &§%%e<211> 9 <212> DNA

. <220>

<223> synthetlc construct

<400> 286 § .
,cagactccac atcgatttgg 20

- <210>°287
T<211> 20
<212> DNA .
<213> Artificial Sequence -

1 <220> e L _ :
<223> synthetic construct

<400>. 287 E )
‘aaatcgatgt gtgatccgag : 20

<2105 2881

- <211> 20.

<212> DNA :
L <213> Art1f1c1a1 Sequence

. <220> o :
<223> synthetic comstruct .

- <400> 288 ;. :
cggatcacac’ atcgatttgg . 20 -

<210> 289
<211> 20-
<212> DNA .
<213> Art1f1c1al Sequence'

| <220> ; :
' <223> synthetic construct

£ <400>7289 | ° o :
:aaatcgatgt gtcaggcgag o 20

: €210> 290

1 <2115 20 .
<212> DNA | :
<213> Art1f1c1a1 Sequence.

<220> . . o .
- <223> synthetic‘construct
.<400> 290 ; , :
- cgcctgacac; atcgatttgg . 20

<210>3291 7% . o

1 <211>720° . L
<212> DNA : |

- <213> Art1£ic1a1 Sequence

 <220> 54
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<213> Artificial Sequence <220> <223> synthetic construct <400> 348
cttcctget 9 <210> 349 <211> 9 <212> DNA <213> Artificial.:Sequence <220>

<223> syn truct <400> 349 ggcatctgt , 9 <210g~PBeR2004 <212>
DNA <213>V§?% ?l%ﬁa Sequence <220> <223> synthetic cons ruc% k%ﬁﬁ? 350
agat gccct 10> 351. <211> 9 <212> DNA <213> Artificial Sequence <220>

<223> §§’r&>hé¥?td’e&b%s%°PﬁE’f“° <400> 351 cggtgctgt 9 <210> 352 <211>9 <212>
DNA <2;§£ o Ahbificial . Sequence 64/162 WO 2005/ 058479 PCT/ US2004/ 042964

<220> g agﬁh%@g&ﬁgﬁggnstruct <400> 352 agcaccgct 9 <210> 353 <211> 9
<212>

<210> 292

<211> 20 °

<212> DNA.

<213> Art1f1c1a1 Sequence

<220> N ) N
'<223> synthetic construct

<4005 292 :
‘tggacgacac atcgadtttgg ' 20

<210> 293

'<211> 20

<212> DNA.

<213> Artificial Sequence

<220> ) . :
-.«223> synthetic construct

<400> 293, _ A
aaatcgatgt ggacggagag 20 .

<210> 294

<211> 20 .

'<212> DNA . :
«213> Artificial Sequence

'<220> ) o : '
<223> synthetic construct

<400> 294, ’ .
ctcecgtccac atcgatttgg 20

<210> 295
<211> 20
<212> DNA; | )
~ <213> Artificial Sequence

<220> Lo 3
<223> synthetic construct

<400> 295. .
-agatcgatgt ggtagcagag . 120
'<210> 296

<211> 20

<212> DNA .

<213> Art1f1c1a1 Sequence

<220>
<223> synthetlc construct

<400> 2967 . .
ctgctaccac atcgatttgg 20

<210> 297
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<213>; Artificial Sequence <220> <223> synthetic:cons.truct <400> 353
cactggcgt 9 <210> 354 <211> 9 <212> DNA <213> Artificial Sequence <220>

<223> syn truct <400> 354 gccagtgct 9 <210> 4 <212>
DNA <213>%ﬂ§%&$@%§a Sequence <220> <223> syntheti c; coﬁéfrééﬁbﬁ‘ 0 355

tctcctecgt .9 . <210> 356 <211> 9 <212> DNA <213> Artificial Sequence <220>
<223> syhtiélic construct, <400> 356 gaggagact 9 <210> 357 <211> 9 <212>
DNA <2f8: §7\ gggcn uence <220> <223> synthetic; construct <400> 357
cct gt c£gt> LS / 058479 PCT/ US2004/ 042964 <210> .358 <211> ~9
<212> iy,

<223>,sypthet1c construct

<400;i29§ : ’ .

aaatcgatgt: ggetgtgtag , 20

A<210>:29§' o

. <2115 20.

<212> DNA .

<213> Artificial Sequence

<220> e .
<223>. synthetic construct

<400>.298 : )
_acacagccac. atcgatttgg - ’ . 20

. <210> 299 :

<211>-20

<212> DNA ;
<2;3> Art1f1c1a1 Sequence

<220> -
<223> synthetic construct

" <400> 299 : _
aaatcgatgt ggacggacag : 20

~<210>'300' :

<211> 20 .

' <212> DNA .

<213> ‘Artificial Sequence

<2205 R
<223>.synthetic construct

<400>°300 - , . _
'gtccgtccac atcgatttgg : : 20

<210> 301 i '

<2115 20

<212>DNA , .
<213> Artificial Sequence

<220>: < : :

<223>' synthetic construct

<400> 301 ' :

aaatcgatgt gtcaggcaag - 20

<210>'302 &

<211>' 20°

<212>.DNA

<2135’ Art1f1c1a1 Sequence

<2205! :f' :

55/162



<213> Artificial Sequence <220> <223>synthetic construct <400> '358
agacaggct 9 <210> 359 <211> 9 <212> DNA <213> Artificial Sequence <220>
<223> syn i struct <400>"359 caacgctgt 9 <210> <212>
DNA <213>E@,r%"}’$‘|’§§?§|: Sequence <220> <223> synt heti ¢ con%?l?ﬂs?t%&@%ﬁéx 360
agcgttg % 9..,53803.361 <211> 9 .<212> DNA <213> Artificial Sequence <220>
<223> §§ Th&YTC CoRsTThCE - <400> 361 tgcctcggt 9 <210> 362 <211> 9  <212>
DNA <2135, ARbbfiici ali Sequence <220> <223>:synthetic construct <400> 362

cgaggcaggﬁgacgg%Qag§§§g§21l> 9. <212> DNA <213> Artificial Seaquence 66/162

«210> 303
<211> 20
<212> DNA . o
<213> Artificial Sequence’

<220> . = .
' <223> synthetic construct

<400> 303 . o
aaatcgatgt ggctcgaaag o 20

<210> 304

<211> 20

<212> DNA | :

<213> Artificial Sequence

<220> ) . o
<223> synthetic construct

<400> 304 R
ttcgagccac atcga;ttgg e 20

<210> 305

<211> 20 . .

<212> DNA© . . .
<213> Artificial' Sequence
<220> . . R
<223> synthetic constrict

<400> 305 .
aaatcgatgt gccttcdgag 20

<210> 306
<211> 20

<212> DNA : ;
<213> Artificial Sequence’

<2205 ol
' <223> synthetic ‘construct:

<400> 306 . S
' ccgaaggcac atcgatttgg | ‘ 20

<210> 307
<211> 20 | : ;
<212> DNA | .- .
<213> Artificial Sequence:
' ; o
<220> ! D
<223> synthetic construct
" <400> 307 1 S
aaatcgatgt ggtagcacag ' - 20

<210> 308
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TNV

WO 2005/ 058479 PCT/ US2004/ 042964 <220> <223> synthetic construct <400> 363
acactgcgt 9 <;210> 364 <211> 9 <212> DNA <213> Artific'ial' Sequence
<220> <223> synthetic construct <400> 364 gcagtgtct 9 <210> 365 <211> 9
<212> DNAVG2003958479 i f i ci al Sequence <220> <223> synt het PETUSHO#PHE <400>
365 tcgtcctgt i 9 <210> 366 <211> 9 :. - <212> DNA <213> Artificial’
Sequerz®l: 20220> <223> synt hetic construct <400> 366 aggacgact 9 <210> 367
<211><81232B98 DNA <213> Artifi.ci al, Sequence t. <220> cd223> synthetic
constirgtt> AEWGSl%ﬁegwg@cagt 9 '<210> 368 <211> 9 <212> DNA <213>
Art|f|C|aI Sequence : :

<223> synthetlc construct"

'<400> 308 ] ] ' _
gtgctaccac atcgatttgg : . ' 20

;<210> 309
. <2115 20
‘<2125 DNA = !
<213> Artificial Sequence

<220>'
<223> synthetlc construct

<400> 309 : . ) )
aaatcgatgt ggaaggtcag L 20

<210> 310

'<211> 20 .o
'¢212> DNA - P
<213> Artificial Sequence
'<220> ’
<223> syntﬁetic construct

<400> 310
gaccttccac atcgatttgg . e 20

i1<210> 311

«211> 20

<212> DNA - -

i<213> Art1f1c1al Sequence

<220> .o
'«223> synthetlc construct

'l<400> 311. : . :
aaatcgatgt ggtgctgtag o ‘ 20

<210> 312

<211> "20

:<212> DNA = ' .
<213> Artlflcial Sequence
‘<2203 e b
1<223> synthetic corstruct

.<400> 312 P ,

acagcaccac atcgatttgg - . : 20
';<210> 313 '

‘<211> 9

1<212> DNA ;

‘<213> Art1f1c1al Sequence -

<2205

.<223>.synthet1c construct"
H H
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<220> 223> synthetic const ruct

2005/ 058479 PCT/ US2004/ 042964

Sequence

<211> 9 A 3es/DRE4AT9,

construct
Artificial

<210> #P9> 331> 9
synt het5t8°e&hst r uct

DA <2133,

<220> <223> synthetic
<213> Artif
<400> 370 agcctgact 9
Sequence
<212> DNA <21
<400> 372"

<400> 368 '

<210> 369 <211> 9

<212>

tggcagcct 9 67/162 WO

DNA <213> Artificial

construct <400> 369 tcaggctgt 9 <210> 370
icial Sequence <220> Sﬁ?ﬁ@ﬂ@?ic
<210> 371 <211> 9 <212> DNA <2, 13>

3> Artificial
‘acctggcct 9

<211> 9 o
<212> DNA ! -
<213> Art1f1c1a1 ‘Sequence

R
N

<220>

<223> - sYnthetlc construct

‘|
P

<400> 314 | ;|
aggcaacct '

<210> 315
<211> S b
<212> DNA i

<213> Art1f1c1a1 Sequence

<220> - 5i ='

. <223> synthetlc construct

<400> 315 :
. caggacggt '

<2105 316
'<211> 9 o
<212> DNA : .

<213> Artificial “Sequence .

<220> :
<223> aynthetlc construct

<400> 316
cgtecctget

<210> 317
<211> 9
<212> .DNA

<213> ArtiﬁicialfSequence;

<220> | % ;: P

<223> synthetlc constructA

A<400>,317 o
agacgtggt . .
<210> 318

<211> 9, .
<212>DNA

<213> Art1f1c1a1 Sequence'

<220>

<223>. synthetlc construct

<400> 318 ?.;: L
cacgtctet ¢

<210> 319 '
" <211> 9 - :3- .

@h%|f|0|al Sequence

" 58/162

. <220>.<223> synthetic construct

Sequence
<210> 373

<400> 371 gccaggtgt 9
<220> <223>

C<291> 9 <212>



<220> .-<223> synthetic construct <400> 373 cggacctgt 9 <210> 374 <211> 9
' <212> DNA ' <213> Artificial Sequence. <220> ' 68/162 WO 2005/ 058479
PCT/ US20Q¢, <223> synthetic construct <400> 374 <210>
375 <211>-é9&%§§§;)DNA <21§> Artificial Sequence <220>?ggé§§“§@ﬁ$‘%tlc

constryecl D 400> 375 caacggagt 9 <210> 376 <211> 9 <212> DNA <213>
ArtlfkgiﬁJ GUEDSE se 2 <223> synthetic construct <400> 376 tgcgttgct 9
<210> 377 <211> 9:<212> DNA ... <213> Artificial Sequence <220> <223>
synt hebde construct © <400> 377 cacacgagt 9 <210> 378 <211> 9 <212> DNA
<213> <22l fsmleltlsenpueﬂne:c

- <400> 319
- caggaccgt : o : 9

: <210> 320

. <211> 9

. <212> DNA

. <213> Art1f1c1a1 Sequence

;<220> ' . . o o
' <223> synthetic construct

. <400> 320 . A
: ggtcctget i . . . .9

+ <210> 321

<211> 9

<212> DNA '’

. <213> Artificial Sequence

" <220> . o :
' <223> synthetic construct

. <400> 321 , :
. caggacagt . o : o -9

- <210> 322

' <211> 9

L<212> DNA :

<213> ArtlflClal Sequence

 <220> :
, <223> synthetic construct

" <400> 322 .
' tgtectget P . .9

i <210> 323 °

<211> 9
<212> DNA - ,
. 213> Art1f1c1a1 Sequence-

. <220> - S o
<223> synthetic ‘construct

, <400> 523 . ) . .
: cactctggt o L ‘ 9

i <210> 324

" <211> 9

" «212> DNA

. <213> Art1f1c1a1 Sequence
';<220> . . :
;-<223> synthetic construct .

i
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<220> <223> synthetic construct <400> 378 tcgtgtgct 9 <210> 379 <211> 9
<212> DNA <213> Artificial Sequence <220> <223> synthetic construct <400>
379 atggccgt <210> 380 69/162 WD 2005/ 058479 PCT/ US2004/ 042964 <211> 9
<212> éngﬁsl 08419 - ficlal Sequence <220> <223> synt hefGHUSOBHURI ]t
<400> 380 aggccatct 9 <210> 381 <211> 9 <212> DNA <213> Artificial
Sequent®0>3240> <223> synthetic construct <400> 381 ccagtctgt 9 <210> 382
<211> 'RI9agYIF> DNA <213> Artificial Sequence <220> <223> synfhetic

constr ugt @p0> 382 agactggct 9 <210> 383 <211> 9 <212> DNA ' <213>

Arti flgﬁ gequence ‘

- <212> DNA
<213> Art1f1c1a1 Sequence"

. <220>
T <223> synthetlc construct

;.<4op> 325,, ' ) .
. gacggctgt : o R . 9

<210> 326

. <211> 9

' <212> DNA i
'<213> Art1f1c1a1 Sequence

i <220> ’ . )
<223> synthetlc construct';.

:<400> 326 : :
. ‘agcegtect . _ B 9

<210> 327
- <211> 9
<212> DNA
<213> Art1f1c1al Sequence

1<220> : :
<223> synthetlc construct-"

-<400> 327 . _
.cactctcgt. o : 9

<210> 328

<211> 9

'<212> DNA - ~ ,

j<213> Artificial Sequence e

<220> - o X o
<223> synthetlc construct3_

';<400> 328 . Lo oo
'gagagtgct. o ) - 9

<210> 329
'<211> 9
. i<212> DNA , '
' "<213> Artificial Sequence

| <2205 : -
P i<223> synthetlc construct‘:
<4005 329 . Lo
" gtagcctgt . ' 9

© <210> 330
<211> 9
. "<212> DNA
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<220> <223> synthetic construct <400> 383 gccaggagt 9 <210> 384 <211> 9 -
| . <212> DNA <213> Artificial Sequence <220> <223> synthetic construct
<400> 384 tcct cct v <210> 385 ' <211> 9 <212> ' <213> Artificia
Sequence @ ’H?23> synthetlc construct , 70/162 VM)ZB@E?@@@ﬂ?&m“

PCT/ US2004/ 042964 <400> 385 cggaccagt 9; <210> 386 <211> 9 <212> DNA
<213><2133 hireifblcifppeanatce <220> <223> synthetic construct <400> 886
tggtccget 9 <2105 387 <211> 9 <212> DNA <213> Artificial ‘Sequence <220>
<223><8¥M-heti cconstruct <400> 387 ccttcgcgt 9 <210> 388 <211> 9 <212>
DNA <2233 AV{“F*fﬁitéF a‘P°nS§‘€]‘tFé'fnce ,

<4005 330 o

‘aggctacct | . . - ' s s
<210>-331

<211>'9

<212> DNA :

+¢213> Art1f1c1a1 Sequence

4<220>ﬂ . o :
- <223>'synthetic construct

'<460>'331' : .
:gccacttgt . . A-.9

<210> 332

<211>.9

'<212> DNA o

<213>: Art1f1c1a1 Sequence

<220 . L
<223> synthetic construct

!
. <400> 332 . - _
aagtggcct ST EETI 9

-<210> 333 |

<211>'9 _

<212> DNA ’

<213> Art1f1c1a1 Sequence
<220>! o

<223> synthetic construct -

<400> 333 ' .
Acatcgqtgt o : ' 9

1 <210>.334 .

| L<211>09 ;
- <212> DNA | .

T <213>. Art1f1c1a1 Sequence
; 4 .

1 <2205

»<223>|synthet1c construct

. <400> 334 L .
~agcgatgct T ‘ 9

<210>Q335

<211>.9

' <212> DNA

<213> Art1f1c1a1 Sequence

'<220>
. <223> synthetlc construct

A§<400>.335

161/162



<220> <223> synthetic construct <400> 388 gcgaaggct 9 <210> 389 <211> 9
<212> DNA <213> Artifioial Sequence <220> <223> synthetic construct <400>
389 gcagccagt 9 <210> 390 <211> 9 <212> DNA <213> Artificial Sequence
<220> <2WEB200HPIBATX i ¢ construct <400> 390 . tggttggct BCT/E200H0429 <211> O~
71/ 162 WO 2005/ 058479 PCT/ US2004/ 042964 <212> DNA <213> Arti,ficia
Sequesieeggsat20> <223>. synt hetic construct <400> 3;91 ccagtcggt 9 <210> 392
<211>.9 <212> DNA:<213> Artificial Sequence <220> <223> synthetic
const¥3i€e. 338400>. 392 cgactggct 9 <210> 393 <211> 9 <212>. DNA
<213>S¢@?|?|01al Sequence 1 -

<213> Art1f1c1a1 Sequence
' <2205 . o 5?
© <2235 synthetlc construct

. <400>" 336 L ‘
accagtgct © i ¢ : . 9

. <210>- 337
<211> 9 '
: <212>-DNA ‘
;<2135 Art1f1c1a1 Sequence

1 <2205 . S .
. <223> synthetic construct

; <400> 337 4 .
gccactggt o ' ’ 9

' <210>7338

. <211> 9

© <212>'DNA '

- <213>Artificial. Sequence

<220>7 ' L
. <223> synthetic construct

; <400> 338 : ‘ . : :
. cagtggcct R , ; 9

<210>.339
' <211>f9
* <212>"DNA i
' <213>3ArtffiéiglfSequence

: <220>.; - A _

' <2235, synthetic -construct
+ <400>:339 -} | -
. tetggetgt |y i

. . e --'iﬂ i
<210>: 340

<211> 9

<212>:DNA

, <213> Art1f1c1a1 Sequence

: <220> H
' <223> synthetlc construct

© <400> 340 Loe :

' agecagact | ¢ P D ‘ 9
| «210> 341 - |

f<211> 9 S

‘<2125 DNA ¢! L
i <213> Art1f1c1al Sequence
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<220> <223> synthetic construct <400>.393 actgagcgt.. 9 .<210> 394 <211>
9 <212> DNA :<213> Artificial Sequence <220> .:<223> synthetic construct
<400> 394 gctcagtct, 9 <210> 395 <211>.9 .. .. <212> DNA <213> Artificial
Sequence WQ2005405847293> synt hetic construct <400> 395 ccBgGT/ES204/04296210> . 396
<211> 9 <212> DNA <213> Artificial Sequence <220> <223> synthetic
construct 72/162 WO 2005/ 058479 PCT/ US2004/ 042964 <400>. 396 ggactggct 9
<210><32PP <211>.9 <212> DNA <213>. Artificial Sequence <220> <223>
synthé??%’65W§FFHEF°HEEUE$ 397 9 ccagtcagt <210>; 398 <211> 9 <212> DNA

<400> 341 o : :
gccactcgt Cd : o

| <210> 342
<21l> 9 . -
© <212> DNA: ¢
" <213> Art1f1c1a1 Sequence
<220> L
| <223> synthetic construct
| <400> 342 :
. gagtggcct : ‘ 9

. <210> 343.

L <211> 9

~ <212> DNA _

. <213> Artificial Sequence

| <220> :
<223> synthetlc construct

<400> 343
’ tgeetetgt L 9 .

<210> 344
'<211> 9
<212> DNA'
- <213> Artlflclal Sequence

<220> L
<223> synthetic construct

<400> 344 .
agaggcact: . ‘9

. <210> 345 : ;
C<211>9 0 .. :

'<212> DNA' @ % ¢ o
;.<213> Art1f1c1a1 Sequence

. <220> o . '
' <223> synthetic construct -
' <400> 345. ‘ _ :
catcgcagt: - 9
. <210> 346° |
<211> 9 -

. <212> DNA |
© <213> Artificial Sequence

" <2205 L ’ : !
. <223> synthetlc construct’

' <4op> 346 .
tgcgatgcet P ' 9
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<213> Artificial Sequence <220> <223> synthetic construct <400>.398
tgactggct 9 <210> 399 <211> 9 <212> DNA <213> Artificial Sequence <220>
<223> synthetic construct <400> 399 catcgaggt 9 <210> 400 <211> 9 <212>
DNA <213¥0A2005/06847Pal Sequence <220> <223> synthetic c&IYSIA4/0429460> 400
ctcgatgct 9 <210> 401 <211> 9. <212> DNA <213>" Artificial Sequence <220>
<223>. 'synthetic construct <400> 401 ccatcgtgt .9 <210> 402 . <211> 9 '
<212=2DNA3%3/ 162' : WO 2005/ 058479 PCT/ US2004/ 042964 <213> Artificia
Sequenrtr> 220> '<223> ssynt he. tlc construct. <400> ;402 acgatggct. 9 <210>

403 <212>DYA <212> DNA
<213> Artificial Sequence

<220>
<223> synthetlc construct

<400> 347 . :
caggaaggt - . _ 9

4210> 348

<211> 9
<212> DNA
' <213> Artificial Sequence

<220> D
&<223> synthetlc construct

<400> 348 K . )
cttectget . ' - : S 9

<210> 349

<211> 9

<212> DNA

<213> Artificial -Sequence

. <220>
‘<223> synthetic construct

. <400> 349 _ .
ggcatctgt ' ' o .9

"<210> 350

<211> 9

<212> DNA

<213> Artificial Sequence

<220> : : ‘
<223> synthetlc construct '

<400> 350 | @ : { - i . ,
~agatgcecet ¢ . . _ - . -9

<210> 351
. <211> 9
'<212> DNA '
<213> Art1f1c1al Sequence
-<220> ; A
. <223> synthetlc construct .

<400> 351 : : . . .. h
.eggtgctgt | i . _ -9
<210> 352

<211> 9

<212> DNA . .
<213> Artificial .Sequence
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<213> "Artificial Sequence <220> <223> synthetic construct <400> 403
gtgctgcgt 9 <210> 404 <211> 9 <212> DNA <213> Artificial Sequence <220>
<223> synthetic construct <400> :404' gcagcacct 9 <210> X405 <211> 9

<212> DNMOW0505848Pt i fi ci al Sequence <220> <223> synt hBETAS2004/9429%41ct  <400>
405 gactacggt 9 <210> 406 <211> <212> DNA <213> Artificial sequence <220>
X <223> synthetlc construct -<'400> !406 cgtagtcct 9 <210> !'407 <211> 9
<212>8MA <213»> Artificial Sequence. <220> <223> synthetic construct,
<400><x2]:07sinthéki<62:owﬂﬁﬁ5/ 058479 PCT/ 1JS2004/ 042964 . gtgctgagt 9 <210>

408 ' <211> 9 :<212> DNA
<400> 352

agcaceget ., ‘ .9

<210> 353
<211> 9 .
<212> DNA
<213> Art1f1c1a1 Sequence

<220> .
<223> synthetic .construct

<400> 353 . :
cactggcgt . . 9

<210> 354 . S
<211> 9 S :,
<212> DNA | :
T <213> Art1f1c1a1 Sequence

<220> oL
<223> syhthetie?construct

<400> 354 _
gccagtget . SR T : 9. -

<210> 355

<211> 9

<212> DNA .

<213> Artificial Sequence

<220> { N
© <223> synthetic -construct

<400> 355 . S : ,
tctectegt . - ‘ . 9

<210> 356 . _

<2i1> 9 A C : : !
<212> DNA ' =+ . @ o : '
<213> Art1f1c1a1 -Sequence

Ce220> L !
<223> synthetic construct

<400> 356 . | o :

gaggagact - A » 9
<210> 357 '

<211> 9 P

<212> DNA .

<213> Art1f1c1a1 Sequence

<220> § .
<223> synthetic .construct

<400> 357 , .
cctgtctgt ' - 9
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<213> Artilicial Sequence <220> <223> synthetic construct <400> 408
tcagcacct 9 <210>.409 <211> 9 <212> DNA <213> Artificial Sequence <220>
<223> syn thetic construct <400> 409 gctgcatgt 9 <210> 410 <211> 9 <212>
DNA <213WORMYEBEPal Sequence <220> <223> synthetic cd¢IVY094/042%60> 410
atgcagcct 9 <210> 411 <211> 9 <212> DNA <213> Artificial Sequence <220>

. <223> synthetic construct <400> 411 9agtggtgt 9 <210> 412 <211>:9 <212>
DNA <9219 ¢§Q|f|0|aISequence <220> <223> synthetic construct <400> 412
accacfedf '@ <210> 413 <211> 9 <212>.DNA 75/ 162, WD 2005/ 058479
PCT/U§Z§@4?§§%964 <213> Artificial sequence

icial Seque

<220>
<223> synthetlc construct

<400> ‘358
agacaggct o 9

<210> 359

<211> 9

<212> DNA

<213> Artificial Sequence

<220> - .
<223> synthetic construct

<400> 359 . o
caacgctgt ' . o ‘ S

" <210> 360

<211> 9

<212> -DNA

<213> ‘Artificial Sequence

<220>
<223> synthetic construct

<400> ‘360 ‘
agegttget o : 9

<210> 361

<211> 9

<212> DNA

<213> Artificial Sequence

;220> ) .
<223> .synthetic construct

<400> 361 ., . . . _ P
tgccteggt | . L 9

<210> 362

<211> 9

<212> DNA

<213> Artificial Sequence

| <220>
<223>: synthetlc construct

<400> 362 .
cgaggcact - . ‘ "9

<210> :363

<211> 9

<212> DNA )

<213> Artificial Sequence
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<220> <223> synthetic construct <400> 413 gactaccgt 9 <210> 414. <211> 9
<212> DNA <213> Artificial Sequence <220> <223> synthetic construct <4.00>
414 ggtagtcct 9 <210> 415 <211> 9 <212> DNA <213> Art|f|C|aI Seque ce
<220> <XPB200SPF4A2t i c construct <400> 415 cggt gat gt 9PCUIRYARIDH 11> 9
<212> DNA <213> Artificial Sequence <220> <223> synthetic construct <400>
416 .<@RBaccgct 9 <210> 417. <211> 9 <212> DNA <213> Artificial' Sequence
<2202292 FYNERATEREEIREEEBFst ruct  <400> 417 tgcgactgt 9 <2~10> 418 <2' 11> 9

<21214Q§§ <213> A«tlflClaI Sequence <220> . - - <223> synthetic construct

acactgcgt Lo e 9

<210> 364
<211l> 9

<212> DNA ., :
<213> Artificial' Sequence

<220> o : o :
<223> synthetic construct

<400> 364
gcagtgtct [ . : . 9

<210> 365

<211> 9

<212> DNA : .

<213> Art1f1c1a1 Sequence

{220> : O
<223> synthetic construct

<400> 365 : .
tegtceectgt i 9

<210> 366 .

<211> 9 .

<212> DNA = ¢

<213> Artificial' Sequence

<220> : L
<223> synthetic construct

{400> 366 o
aggacgact : 9

. <210> 367 . |
. <211> 9 f :
. €212> DNA % ¢ -
<213> Art1f1c1a1‘Sequence
: R
4220> a o
<223> synthetlc construct

<400> 367 , .
gctgccagt - S : 9
<210> 368
<211> 9
<212> DNA ’ :
<213> Art1f1c1a1’Sequence

<220> : S
<223> synthetlc construct

L | K
<400> 368 | ¥ '
tggcagcct . . . _ 9
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<400> 418 76/ 162 WD 2005/ 058479 PCTI US20041042964 agtcgcact 9 <210> 419
<211> 9 <212> DNA. <213> Artificial Sequence. ¢220> <223> synthetic
construct <400> 419 tctggaggt: 9 <210> 420 <211> 9 <212> DNA <213>
Artificiwb2Besnsesioe <220> <223> synthetic construct 2HTOIS2004942%¢ccagact 9
<210> 421 <211> 9. <212> DNA <213> Artificial Sequence. <220> <223>

synt hgdqioc fgdnstruct <400> 421 agcactggt 9 <210> 422 <211> 9. <212> DNA
<213>.Antidicial Sequence : <22.0> <223> synthetic construct <400> 422,

cagt gediet ®NA <210> 423 <211>9 <212> DNA <213> Artificial Sequence <220>
<223><xpntAtiftcigdnsequeote  <400> 423 .

<2205 : |
. <223> synthetic construct

<400> 369 . ‘ ) ,
tcaggcpgt : : : ‘9

" <210> 370
<211> 9
<212> DNA .
<213> Artificial Sequence-

<220>
<223> synthetic construct

<400> 370° - : .
agcctgact - ) . 9

<210> 371

<211> 9

<212> DNA )
<213> Artificial Sequence

'<220> : ) o
1 «223> synthetic - -construct

<400> 371 i
gccaggtgt o - 9

<210> 372

<211> 9

<212> DNA . .
<213> Artificial Sequence

<220> o
<223> synthetic construct

<400> 372 o » o . .
acctggeet - - . . - .18

<210> 373 © i

<211> 9

<212> DNA ; .. ,
<213> Artificial Sequence

<220> . : :
. <223> synthetic construct’

<400> 373 ‘ ) _ .
cggacctgt | . ’ I S

<210> 374
<211> 9 -
<212> DNA . : i .
<213> Artificial Sequence.
]

<220>
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tcgettggt. 9 <210> 424 <211> 9. <212> DNA 77/162 WO 2005/ 058479

PCT/ US2004/ 042964 <213> Artificial Sequence <220> <223>.synthetic

construct <400> 424 caagcgact 9 <210> 425 <211> 9 <212>DNA <213>

Artifici¥P 288 H8e <220> <223>. synthetic construct ZEFOS2EHWEEact cgt 9

<210>.426 <211>.9 <212> DNA <213> Artificial Sequence <220> <223>

synt h@epe syohbetigeeonstd@@> 426 gagtgctct 9 <210> 427 <211> 9 <212> DNA

<213> Artificial Sequence <220> <223> synthetic construct <400>;427
gcgat¥gft ¥4 <210> 428 <211>.9 .<212> DNA <213>; Artifici al gequence  <220>

<223>"‘g ?ﬁq‘fétl c construct <400> 428 -

<210> 375

<211> 9

<212> DNA

<213> Artificial Sequence

<220> :
<223> synthetlc construct

<400> 375 '
caacgcagt : 9

<210> 376

<211> 9

<212> DNA

<213> Artificial Sequence

<220>
<223> pynthetic construct

<400> 376
tgcgttgcet 9

- <210> 377

<211> 9 -

<212> DNA _

<213> Artificial Sequence

<220>
<223> synthetlc construct

<400> 377
cacacgagt .9

<210> 378

<211> 9

<212> DNA )

<213> Artificial Sequence

<220>
<223> synthetlc construct

<400> 378

tcgtgtget 9
<210> 379

"<211> 9

<212> DNA

<213> Artificial Sequence

<220>
<223> synthetic construct

<400> 379 : Lo
atggcctgt : 9

<210> 386
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caatcgcct 9 <210>:429 <211> 9 <212>' DNA <213> Artificial Sequence <220>
<223> synthetic, construct <400>429 78/162 WO 2005/ 058479 PCT/ US2004/ 042964
ccatcgcgt 9 <210> 430 <211> 9 <212> DNA'. <213> Artificial. Sequence

<220> <WOR0e5MB48t i ¢ construct <400> 430 gcgat ggct 9 PCIASIA04432964211> 9
<212> DNA <213> Artificial Sequence <220> <223> synthetic construct <400>
431 t¢ EPT& t <210> 432 <211> 9 <212> DNA <213> Artificial. Sequence
<220> b%? tic construct <400> 432 gaagcgact 9 <210> 433 <211> 9
<212>° éﬁ"l%ﬁc#?‘e]t SFFET%?I Sequence <220> c223> synthetic construct. <400>
433 <2205 : ‘

| <223> synthetlc construct

<400> 380 _
aggccatct : ' ‘ o 9

<210> 381
: <211> 9
<212> DNA :
., <213> Artificial Sequence

<220> ' .
<223> synthetic construct

- <400> 381 1: -
ccagtctgt o S A 9

: <210> 382
. <211> 9
<212> DNA _ :
: <213> Artificial Sequence

<220>
<223> synthetic construct

. <400> 382. . . .
~agactggct . 9

<210> 383
 <211> 9
<212> DNA
<213> Art1f1c1al Sequence

<220> o _
<223> synthetic construct

_ <400> 383 . % . )
gccaggagt . . .. ; .9

 <210> 384 e ,
<211> 9 - . |V . ‘
<212> DNA ~ | : '
<213> Art1f1c1al Sequence

" <2205 o
<223> synthetﬁc.construct

<400> 384 1 A .
- teectggect 'j . . . E 9
- <210> 385 -

<211> 9 ¢

<212> DNA
<213> Art1f1c1al Sequence

<220> e
<223> synthetic construct

L. 70162



agtgcctgt 9 <210> 434 <211> 9 <212> DNA <213> Artificial Sequence <220>
<223> synthetic construct

DNA. c213> Artificial
<220> . WO3W0505%t"Ret i ¢ const ruct
c212> DNA <213>:Artificial
c400>436 ctatgccct 9 210>437 <211> 9
<220=490%228> synthetic construct
1<21299PMA3%213> Artifici al

438

. <223> s?ﬁthef

<210> 386

<211> 9

<212> DNA" . . |,

<213> Artificial Sequence
<220> oty

<223> synthetic construct

<400> 386 .
tggtccgcet

<210> 387

<211> 9

<212> DNA :

<213> Artificial Sequence

<220> oL
<223> synthetic;construct

<400> 387
ccttegegt !

<210> 388
<211> 9

. <212> DNA

<213> Artifiéial Sequence

<220> Lo
<223> synthetic construct

<400> 388
gcgaaggct

<210> 389 : ' ' .

<211> 9 -

<212> DNA . | . .

<213> Artificial ‘Sequence
<220> . oo

1

<400> 389 | . .

‘gcagccagt ‘| ¢

<210> 390 '

<211>'9

<212> DNA | . .

<213> Artificial ‘Sequence

<220>

<223> synthetic construct

<400> 390 . . .
tggctgect: .

<210> 391 ; ;
<211> 9" ' . ¢

<400> 434 aggcactct 1 9
sequence 79/162 WD 2005/ 058479 PCT/ US2004/ 042964
Sequence

Sequence

ic’ construct

<210> 435 <211> 9

<212>

<400>. 435 : ggcat aggt POT/US20044042968 1<211> 9

<400> 437 gcgattcgt 9

: 71/162

<220> <223> synthetic %onstruct

<220> ,<223> synthetic construct
<212> DNA <213> Artificial Sequence

<210> 438 <211> 9
<400>



gaat becct ; 9 <210> 439 <21'1> 9 <212> :DNA <213> Artificial Sequence

<220> 1<223>.synthetic construct <400> 439 tgcgacggt 9 . <210> 440 <211> 9
<212.> DNA <213> Artificial Sequence <220> . <223> synthetic construct
c400>. 44M502H¥43848t 9 80/ 162 WD 2005/ 058479 PCT/ US2008(EASBEYU/042994 0> 441
<211> 9 <212> DNA <213> Artificial Sequence <220> <223> synthetic
const<¢2aegs DNE400> 441 gagtiggcgt 9 <210> 442 <211> 9 <212> DNA <213>

Art i f92aPalArSafifieg eSeq@e> <223> synthetic construct <400> 442 gccactcct 9
<210> 443 <211>:9. <212> DNA <213> Artificial Sequence <220> <223>

synt. He2Pr construct <400> 443 cggtgaggt 9 -

<223>. synthetic construct

- <400> 391 o
ccagtcggt ' B -2

<210> 392
. <211>. 9 ;
<212> DNA - @ ° :
© <213> Artificial Sequence

<220> - . :
<223> synthetic construct -

<400>.392 © -
- cgactggct o : 9

" <210> 393

C <211> -9 .

. <212>. DNA i :
-~ <213> Artificial Sequence

. <220>
'<223> gynthetic construct

<400>.393 :
actgagcgt .. . PR .9

. <210> 394
. <211> 9 -
' <212> DNA ., .

" <213> Artificial Sequence

" <220
+ <223> synthetic construct

<400> 394 - .
- gctcagtcet PP - 9

<2105-395 : ' |
. <211>9 S T
<212> DNA ' @ | |

. <213> Artificial Sequence

" <220> :
<223> synthetic construct
<400> 395 , 3 |
ccagtcegt - - R : ’ 9

" <210> 396 -

. <211> 9

. <212> DNA .
 <213> Artificial Sequence

<2205 0 L !
. <223> synthetic construct . =

721162



<210> 444 <211> 9
synt hetic construct

<213> Artificial Sequence
gct gcaadYO 3005058432 446 <211> 9

WO 2005/ 058479 PCT/ US2004/ 042964
<210> 447 <211> 9
<400>-447 ttccgctgt 9
<220> ~c223> synthetic construct

446 ttgeagest 9

<220w9aEPst synt het i ¢ -const ruct
<212> DNA <213> Artificial Sequence

448 é@%@p% t 9

<212> DNA <213> Artificial

<400> 444 ctcaccgct 9

<220> <223> synthetlc construct
<212> DNA <213> A«t.fuBFEﬂléﬁa@ﬁﬁéb 81/162
'<220> <223> synthetic -construct

'<212> DNA <213> Artificial 'Sequence

Sequence <220> <223>
. <210> 445 <211> 9 <212> DNA
<400>

. <400>

c210%> 448 <211> 9
<400>

<212> DNA :

. <2135, Artrf1c1a1 Sequence

<220> . e
. <223 synthetlc construct

5400>,397
. ccagtcagt -

<210> 398

© <2115 9

| <212> DNA

<213> Artificial Sequence

" <2205 :
- <223> synthetlc construct

’ <400; 398
tgactggct

<210> 399
<21l1l> 9
<212> DNA
" <213> Artificial Sequence

- <220>

<223> synthetlc construct

<400>.399
catcgaggt

<210> 400

C <211> 9 ¢ .|

<212> DNA | o

. <213> Artificial Sequence

<220> ‘
<223> synthetlc construct
{‘ [
<400> 400 ,:'
ctcgatgct

<210> 401
<211> 9
<212> DNA '
<213> Artificial Sequence

<220> o
<223> synthetic construct

<400> 401 .
ccatcgtgt *

<210> 402
<211> 9
- %212> DNA

1
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<210> 449 ..
synt hetic construct
<213> Artificial

DNA ' <228s Artif.icial

t gcgac«?g[5> @nth@}@xmmct

Sequence
t ccact cAW03005438403 451 <211> 9
<223> synthetic constrict-:

acagageas > Ares210z1 482ueddd > 9
<223> synt heti ¢ construct

<211> 9 <212> DNA <213> Artificial.

<400> 449 gagtggagt 9
, <220>

Sequence <220>

<223> synthetic construct
<212> DNA <213> Arti fi @CAIUSSY
<400> 451 82/ 162 WD 20051058479 PCT/ US2004/ 042964
<212> DNA <213> Artificial-:
<400> 452 gctctgtct 9
<223> synthetic construct

Sequence <220> <223>
<210> 450: .<211> 9 <212>~DNA
<400> 450

(94396¢  <220>

Sequence <220>
<210> 453 <211> 9 <212>
<400> 453

: <400> 402

'acgatggct

| <210> 403
" <211> 9

<212> DNA.

<213> Artificial Sequence

<220> - .
<223> synthetlc construct

<400> §03
gtgctgcgt -
<210> 404
<211> 9 -
<212> DNA

<213> Artlflclal Sequence ‘

<220>: )
<223> synthetic construct

<400> 404
- gcagcacct

<210> 405 -
<211> 9 -
<212> DNA

T <213> Art1f1c1a1 Sequence

<220>

<223> synthetic .construct

<400> 405
gactacggt

<210> 406

S <211> 9

<2125 DNA

: <213> Art1f1c1a1 Sequence;

<220>f

<223> igynthetic construct

<400> 406
cgtagtcct

<2105 407
<2115'9 | .
" ‘<2125 DNA

<213> Art1f1c1a1 Sequence

<220> |

<223> synthetlc construct

<1005 407 |
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<211> 9 <212> DNA <213> Artificial Sequence <220> <223> synthetic
construct <400> 454 ggtcgcact 9 <210> 455 <211> 9 <212> DNA <213>
ArtifiC| ?@&ggﬂc <220> <223> synthetic construct g S§gtgtaggt 9
<210> 4 <212> DNA : <213> Artificial Sequence 0>

synt g&t&? nstruct . <4QO> 456 ctacaggct 9 <210> 457 <2115 9 <212> DNA
83/ 16 05/ 058479 PCT}US2004/ 042964 <213> Artificial Sequence <220>
<223>.mRtd@t i ¢ construct: <400> 457 tagccgtgt 9 <210> 458 <211> 9 <212>
DNA <2h3> #rtificial Sequence, <220> <223> synthetic construct <400> 458

acggct@et WA <210> 459 .
<213> Artificial Sequence

<220>
<223> synthetlc construct

<400>'408,' L o
tcagcacct: L ‘ . 9

<210> 409

<211> 9

<212> DNA .
<213> Art1f1c1a1 Sequence

" <220> .
<223> - synthetlc construct~

<400> 409 . .
.gctgcatgt , . : "9

'<210> 410

<211> 9

<212> DNA ]

<213> Artificial Sequence

© <220> .
<223> synthetic construct

<400> 410 ° .
atgcagcct : : 9

<210> 411

<211> 9 "

<212> -DNA .
<213> Art1f1c1a1 Sequence

. <220> . : ' o |
-<223> synthetic construct

- <400> 411 : Lo _
gagtggtgt - o ' 9

1 <210> 412 - ' o
<211>:9 . i
<212> DNA ' : .
<213> Art1f1c1a1 Sequence C

<220> 1. .

<223> synthetic construct

<400> 412 . ,
accactcct ' s _ ‘ 9

<210> 413
<211> 9 . :
<212> DNA : o
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<211> 9 <212> DNA <213> Artificial Sequence <220> <223> synthetic
construct <400> 459 .tgcgacagt ,9 <210> 46.0 <211> 9 <212> DNA <213>
Artl fici <220> <223> synthetic:construct pg4RRZ00465ekdt cgcact
. <27 z@g%gﬁglp 9 : <212> DNA <213> Artificial Sequence .<220> <223>
ynthetlc construct' <400> 461 ggtictgtgt 9 <210> 462 <211> 9 <212> DNA
<21352A@TH??tf%ﬂlaSéﬁ@@ﬂaﬁF <220> <223> synthetic construct <400> 462 84/ 162
VO 2%%5%?58479 PCT/U82004/042964 acagaccct <210> 463 <211> 9. <212> DNA
. <21 tif <220> <223> :synthetic construct <400> 463
cggt GAAgt Yﬁl:gé%focs %E , S

<400> 413 4
gactaccgt ‘ . -9

<210> 414.
<211> 9
<212> DNA
. <213> Art1f1c1a1 Sequence

<220>
<223> synthetlc construct

<400> 414 . ; o
ggtagtcct i . 9

<210> 415 : :
<211> 9 : o
<212> DNA : i
<213> Art1f1c1al Sequence

. <220> : :
<223> synthetic construct

<400> 415 o . . R
cggtgatgt .- AR ‘ g

<210> 416

© <211> 9 .
<212> DNA ;
<213> Art1f1c1al Sequence

<220> .
<223> synthetic construct

. <400> 416 L ' s
-atcaccgect . o ' : .8

<210> 417 .

<211> 9

<212> DNA :
<213> Art1f1c1a1 Sequence

<220> i
<223> synthetic -construct

<400> 417 - , -
tgcgactgt o ’ ' -9
<210> 418 , i

T <211> 9 ‘ i

<212> DNA
<213> Artificial Sequence

<220> . . :
. <223> synthetlc construct

P
1

<400> 418
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<211> 9 <212> DNA <213> Artificial Sequence <220> <223> synthetic.
construct <400> 464 ttcaccgct 9 <210> 465 <211> 9 <212> DNA <213>
Artificial Sequence <220> <223> synthetic construct <400> 465 caacgaggt 9
<210> 466 <211> 9 <212> DNA <213> Artificial Sequence <220> <223> synthetic
const r uctWOM§98842%6 ctcgttgct 9 <210> 467 <211> 9 PETAS2q44R12264 3>
Artificial Sequence <220> <223> synthetic construct <400> 467 gcagcatgt 9
<210> 36895884 1> 9 <212> DNA 851162 WO 2005/ 058479 PCT/ US200%/ 042964 <213>
Awt|f|< iﬁquence <220> <223> synthetic construct <400> 468 atgctgcct 9
<210> Zé;’% 1>9  <212> DNA

<212> DNA.
<213> Art1f1c1al Sequence

<220> - .
<223> synthetic construct

<400> 419 | S
tctggaggt: : 9

<210> 420

<211> 9

<2125 DNA

<213> Art1f1c1al Sequence

<220> . ’
<223> synthetlc construct

<400> 420 ‘
ctccagact . - 9

<210> 421

<211> 9. . -

<212> DNA o
<213> Artificial Sequence.

<220> :
<223> synthetic construct

<400> 421_ - .
agcactggt® : . ) 9

<210> 422

<211> 9. -

<212> DNA '

<213> Artificial Sequence

<220>
<223> synthetlc construct:

<400> 4221f o , :
cagtgctet . - - ‘ : -9

<210> 423

<211> 9

<212> DNA : .
<213> Art1f1CLa1 Sequence»

<220> : :
<223> synthetlc construct'

<400> 423 o
tcgettgge, ¢ o ' 9

<210> 424

<211> 9°
<212> DNA
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RO R

<213> Artificial Sequence <220> <223> synthetic construct <400> 469
tcgtcaggt 9 <210> 470 <211> 9 <212> DNA <213> Artificial Sequence <220>
<223> synthetic construct <400> 470 ctgacgact 9 <210> 471 <211> 9 <212>
DNA <213> Artificial Sequence <220> <223> synthetic construct <400> 471
agt gccagt WD 2005/089479)>. . 472 <211> 9 <212> DNA i. - <21PCTHING{041984 Sequence
<220> <223> synthetic construet <400> 472 tggcactct . 9 <210> 473 . <211>
9 <212>21BNAre2dizraPrskipfdmzeal Sequence <220> <223> synthetic construct,
<400>. 473 86/ 162 WD 2005/ 058479 PCT1US2004/ 042964 tagaggcgt 9 <210> 474
'<211> @20x212> DNA <213> Artificial Sequence L

<223>.synthetic construct

<400> 424 o _
caagcgact ' . : . 9

<210> 425

<211> 9

<212>'DNA ,
<213> Artificial Sequence

<220> ) : .
<223> synthetic construct

<400>° 425 :
agcactcgt 1 _ 9

<210> 426

<211>.9

<212> DNA )
<213> Artificial Sequence

<220> :
<223> synthetic cgonstruct

<400> 426 : : u
gagtgctct ; SR ’ o -9

<210> 427

<211> 9

<212> DNA

<213> Artificial Sequence

<220> ‘ ‘
<223> synthetic construct

<400>:427 :
gcgattggt o ' _ 9

| <210> 428

<211>:9

<212>:DNA
<213>iArtificial Sequence

<220>. : . -
<223> synthetic construct

<400> 428 . .
caatcgect ; ; S 9
<210>:428

<211>.9

<212> 'DNA : _

<213>-Artificial Sequence

<220> ;
<223> synthetic construct

§400>:429

" 78/162



<220> <223> synthetic construct <400> 474 gcctctact 9 <210> 475. <211> 9
.<212> DNA <213> Artificial Sequence <220> <223> synthetic construct <400>
475 .gtcagcggt 9 <210> 47& <211> 9 <212> DNA <213> Artificial Sequence
<220> <223> synthetic construct <400> 476 cgctgacct 9 <210> 477 <211> 9
<212> DNAWOB®EAS84A9t i fici al Sequence <220> .<223> synCRUs2004/0d2906t r uct
~<400> 477 tcaggaggt ;9. <210> 478 <211> 9 :<212> DNA .<213> Artificial
Sequencecatcgdfl> <223>synthetic. construct <400> 478 ctcctgast 9 <210> 479
<211i 9 <212> DNA <213> Artificial Sequence 87/162 WD 2005/ 058479

PCT/ U52®®¥PP02132’964 : -

<212> DNA_
© «213> Artificial. Sequence

<220> o A
<223> synthetic construct

<400> 430"
. gcgatggcet ' , 9

. <210> 431~
<211> 9 .
<212> DNA
. <213> Artificial Sequence

<220> )
<223> synthetic construct

- <400> 431 ‘ : _
tcgcttegt ' : ‘ : 9

<210> 432

<211> 9

<212> DNA

<213> Artificial Sequence:

" <220> C
' <223> synthetlc construct

<400> 432 .
gaagcgact - - . 9

<210> 433
<211> 9
<212> DNA
- <213> Art1f1c1al Sequence

<220> . '
<223> synthetlc construct4

| <400> 433 ' o ; :
" agtgcctgt. 2 N .9

<210> 434 .
<211> 9
€212> DNA
. <213> Artificial Sequence

<220> :
<223> synthetlc construct

<400> 434 Lo : : :
aggcactct ' o 9.

<210> 435

<211> 9

<212> DNA. . .
<213> Artificial Sequence
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<220> <223> synthetic construct <400> 479 agcaggtgt 9 <210> 480 <-211>.9
<212> DNA <213> Artificial Sequence <220> <223> , synthetic. construct
<400> 480 acctgctct 9 .<210> 481 <211>'9 <212> DNA <213> Artificial
Sequence <220> <223> synthetic construct <400> 481 ttccgcagt 9  <210> 482
<211> 9 YOBLIOSBRA <213> Artificial Sequence <220> <DOHUS208YMINE:i c
construct. <400> .482 tgcggaact 9 <210>.483 <211> 9 . <212>:DNA
<213>Artificial Sequence <220>. <223>. synthetic construct <400>.483

gt cagcet’>9 <210> 484 <211> 9. <212> DNA <213> Artificial Sequence <220>
<223>s ¥Rt PE  TofstPaLT "

 §<400> 435
.ggcataggt ! 9

© 1¢210> 436
<211> 9
. '<212> DNA.
‘<213> Artificial sequence

<2205 A
:1<223> gsynthetic construct

. .<400> 436
© ‘ctatgecct 9

1€210> 437 -

1<211> 9 ;

<212> DNA .

.<213> Artificial Sequence

| 1<220> -
.<223> synthetic construct

<400> 437 °
-gecgattegt : N L ' 9

<210> 438
C 211> 9
© '<212> DNA . .
{<213> Artificial Sequence

'<220>
"<223> gynthetic construct

'<400> 438
igaatcgect , 9

‘<210> 439 |
1 <211> 9
:<212> DNA |
©<213> Artificial Sequence
'<220> %
:<223> synthetic construct

" 1<400> 439 ° .
itgegacggt 9
! ' 5 ’ ' A
. }<210> 440 |
- '<211> 9 b
' !<212> DNA |
©<213> Artificial Sequence
i<220> . :
1<223> synthetic construct
i : :

4 <400> 440 |

{

- :cgtegeact _ -9
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<400> 484 ggctgacct 9 88/162 WO 2005/058479 PCTI US2004/ 042964 <210> 485
<211> 9 <212> DNA <213> Artificial Sequence <220> <223> synthetic construct
<400> 485 ggtctgcgt 9 <210> 486 <211> 9 <212> DNA <213> Artificial
Sequence <220> <223> synthetic construct <400> 486 gcagaccct 9 <210> 487
<211> 9 wQlarsoB¥MA <213> Artificial Sequence <220> <ZXIJAURYEOM64 C
construct <400> 487 tagccgagt 9 <210> 488 <211> 9 <212> DNA <213>
Artificial Sequence. <220> <223> synthetic construct <400> 488 tcggctact
<216> 489> 44211> 9 <212> DNA <213> Art|f|C|aI Sequence <220> <223>

syntheﬁhé>ébnstruct: <400> 489
<212> DNA :

. <213> Artificial Sequence

<220>
<223> synthetic construct

| <400> 441 : ‘
- gagtggegt . - : _ : 9

<210> 442

<211> 9

<212> DNA : .
" «213> Artificial Sequence

<2205 :
<223> synthetlc construct

- <400> 442
gccactect ' : . 9

1 «210> 443
- <211> 9
<212> DNA
<213> Artificial Sequence

,'<220>
! <223> gynthetic coénstruct

. <400> 443
cggtgaggt : 9

<210> 444
<211> 9
<212> DNA
© <213> Artificial Sequence

- <220> )
<223> gynthetic -construct

. <400> 444 O .
© ctecacegcet . - . 9

210> 445
<211> 9

" <212> DNA )
<213> Artificial Sequence

<220>
<223> synthetlc construct -

<400> 445 - : L
gctgcaagt = ' ' ‘ 9

<210> 446

<211> 9
' <212> DNA - :
C <213> Art1f1c1al Sequence :
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gtcagcagt 9 <210> 49b <211> 9 <212> DNA <213> Artificial Sequence 89/ 162
WO 2005/ 058479 PCT/ US2004/ 042964 <220> .<223> synthetic construct <400>
490 ;tgctgacct 9 <210> 491 <211> 9 <212> DNA <213> Artificial Sequence
<220> <223> synthetic construct :<400> 491 ggtctgagt 9 <210> 492 <211> 9
<212> DNAWQ2QEOSH7Y | fi ci al Sequence <220> <223> synt HRAT/ES20@H64 uct  <400>
492 'tcagaccct 9 <210> 493 <211> 9 <212> DNA <213> Artificial Sequence
<220> <223> synthetic construct <400> 493 cggacaggt 9 <210>"494 <211> 9

T C212>73RA syneErds oepetucti al Sequence . <220> .. <223> synthetic construct

, <400> 4% : :

.<400> 446

ttgcagect 9

‘<210> 447

<211> 9

'<212> DNA

"<213> Art1f1c1al Sequence

.<220> L L .
<223> synthetic construct

<400> 447 .
ttcegectgt . ' 9

"<210> 448"
<211> 9
<212> DNA.

'<213> Artificial Sequence

<220>
~<223> synthetlc construct .

<400> 448
agcggaact: 9 -

<210> 449
<211> 9
<212> DNA
© <213> Art1f1c1a1 Sequence

'<220>
.<223> synthetlc construct

'<400> 449

.gagtggagt : f ' : 9

:<210> 450:

<211> 9 :

<212> .DNA. l

'<213> Artificial ;Sequence

,<220> :
<223> synthetlc construct

<400> 450 , L
tccactcct o ' 9
:<210> 451

<211> 9

<212> DNA . '

'<213> Artificial Sequence

<220> .
<223> ;ynthetic construct

<400> 451°
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ctgtccget 9 <210> 495 <211> 9 .<212> DNA <213> Artificial Sequence <220>
<223> synthetic construct 1<400> 495 -ttagccggt 9- 90/162 WO 20051058479
PCTI US20041042964 <210> 496 <211> 9 <212> DNA <213> Artificial. Sequence
<220> <223> synthetic construct <400> 496 cggctaact 9 <210> 497 <211> 9
<212> DNAV@20B»5#72 i fici al sequence <220> <223> synt RETES203/0629640ct  <400. >
497 . gagacgagt -9 <210> 498 <211> 9 <212> DNA <213> Artificial Sequence
<220> s33cggynt hetic construct <400> 498 tcgtctcct 9 <21@> 499 <211> 9

<212> DNA <213>.Artificial Sequence <220> <223> synthetic construct <400>
499 <210> 452 ' :

<211> 9

<212> DNA . C

<213> Art1f1c1a1 Sequence

 <220>

<223> synthetlc construct

' <400> 452 O
gctetgtet i . 9

<210> 453

<211> 9

<212> DNA- .

" <213> ArtlflClal Sequence

<220> -
<223> synthetlc construct

1 <400> 453 ;
- tgegacegt . L .9

<210> 454 -

<211> 9

' <212> DNA ‘

<213> Art1f1c1a1 Sequence

<220>
_<223> synthetlc construct

. <400> 454 f = : .
ggtcgcact - ' ‘g

<210> 455 -

<211> 9 '

<212> DNA ' - ;

<213> Art1f1c1al Sequence

1 <220> , :
<223> synthetlc construct

<4005 455 (oo , .
cctgtaggt S ) ‘ .9

- <210> 456 -
<211> 9 .
<212> DNA ; - T
1 <213> Artificial;Sequence

' <220> :

<223> synthetlc construct
.<400> 456 - . ‘ ) .
ctacaggct . . C o ' 9

:<210> 457 . .
<211> 9 o
<212> DNA =
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cgtaaccgt 9 <210> 500 <211> 9 <212> DNA <213> Artificial Sequence <220>
<223> synthetic construct <400> 500 ggttacgct 9 <210> 501 <211> 9 <212>
DNA <213> Artificial Sequence. <220> 911162 WD 2005/ 058479

PCTI US2004/ 042964 <223> synthetic construct <400> 501 it gt <210>
502 <211§V@2002/Q¥27>9 DNA <213> Artificial Sequence <228 @gg}\? thetl C
construct §%9 qzsa ccaact 9 <210> 503 <211> 9 <212> DNA <213>
Artificral” s%duéﬁﬁb BI0Y <223> synthetic construct <400> 503 at ggcaggt 9
-<210> 504 <211>:9 <212> DNA <213> Artificial Sequence <220> <223>

synt he&bﬁﬁ@ﬂ&héuﬂi corﬁAzQGét 504 ' '

<400> 557
tageccgtgt

<210> 458

<211> 9

<212> DNA : .
<213> Artificial Sequence

<220> Lo
<223> synthetic construct

<400> 458
acggctact : : ' "9

<210> 459

<211> 9

<212> DNA : :

<213> Art1f1c1a1 Sequence

- <220> : }
" <223> synthetic construct

- <400> 459 . :
_-tgegacagt . ' _ : .9

<210> 460

<211> 9

<212> DNA A

<213> Art1f1c1a1 Sequence

<220> .
<223> synthetic :construct

' <400> 460 . o
tgtecgecact T . ‘ . S

<210> 461
<211> 9 ;
<212> DNA ' -
<213> Artificial Sequence

<220> v o
<223> gynthetic construct

<400> 461 -
ggtctgtgt : 29

<210> 462
<211> 9 :

<212> DNA
<213> Art1fic1a1 Sequence

<220> s i
<223> synthe;ic’construct

<400> 462
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ctgccatct 9 <210> 505 <211> 9 <212> DNA <213> Artificial Sequence <220>
<223> synthetic; construct <400> 505 cagctacga 9 <210> 506 <211> 9 <212>
DNA <213> Artificial Sequence <220> <223> synthetic construct <400> 506
gtagctgac 9 92/162 WO 2005/ 058479 PCTI US2004/ 042964 <210> 507 <211> 9
<212> DNAV@20BHsHFei ficial Sequence <220> <223> synt REITEEAPSUct  <400>
507 ctcctgcga 9 i<210> 508 <211> 9 <212> DNA <213> Artificial Sequence
<220> QZ&&mcsynthetlc construct :<400> 508 gcaggagac 9 '<210> 509 <211> 9

<212> DNA <213> AWtIfICIa| Sequence <220> <223> synthetic construct <400>
509 <210> 463 : i

<211> 9
<212> DNA . ' :
<213> Artificial Sequence

<220> L
'<223> synthetic construct

<400> 463 _
cggtgaagt | ' 9

<210> 464

<211> 9

<212> DNA -

<213> Art1f1c1al Sequence

<220> . s
<223> synthetic construct

<400> 464 . | . .
ttcaccgcet ; . 9

<210> 465 = .

<211> 9

<212> DNA

<213> Art1f1c1a1 Sequence

<220>
<223> synthetic construct

<400> 465 .
-caacgaggt . - ’ : 9

<210> 466

<211> 9 -

<212> DNA

<213> Artificial Sequence

<220> L :
<223> synthetic construct

<400> 466 | | | .
ctegttget - 1 : : j 9

<210> 467 .-
<211> 9 | i
<212> DNA ' ;
<213> Art1f1c1a1 Sequence

<220> L : .

<223> synthetic construct
i<400> 467 - -
gcagcatgt : : ‘ ]

<210> 468
<211> 9 :
<212> DNA
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gctgcctga 9 <210> 510 <211> 9 <212> DNA <213> Artificial Sequence <220>
<223> synthetic construct <400> 510 aggcagcac 9 <210> 511 <21l>9 <212>

DNA <213> Artificial Sequence <220> <223> synthetic construct 2400> 511

caggaacga 9 <210> 512 <211> 9 <212> DNA <213> Artificial Sequence <220>
93/ 162 WHWARWBABE 79 PCT/ US2004/ 042964 <223> Synt hetPCI/UuSamW40420¢% , <400>

512 .gttcctgac 9. <21.0> 513 <211> 9 <212> DNA <213> Artificial Sequence,
<220> gﬁgSausmﬁkhatmeq&Qmstruct‘ <400> 513 cacacgcga 9 <210> 514 . <211> 9
<212> DNA.<213> Artificial Sequence: <220> <223> synthetic construct’
<400> &e4> ‘

<223>Asynthet1c construck

<400> 468 :
atgctgecet ' 9

<210>. 469
© <211>'9
<212> DNA -
<213>- Art1f1c1al Sequence

<220> . '
<223> synthetic construct

<400> 469 : .
tegtcaggt . -9

<210> 470
<211> 9
<212> DNA
| <213> Art1f1c1a1 Sequence"

| <220>
<223> synthetic construct

<400> 470 . s Do 2 _ .
ctgacgact g . 9 .

<210> 471
<211> 9

' <212>-DNA :
<213> Artificial Sequence

<220>- .
<223> synthetic construct

<400> 471" o
agtgccagt = : 9"

<210> 472 !
<211> 9 C

. <212> DNA; - C
<213> Art1f1c1al Sequence

<220> :
<223> synthetlc construct

<4005 4720 . ; _
tggcactct ' o . "9

© <210> 473 s
<211> 9
<212> DNA .
<213> Art1f1c1al Sequence

<220> . . ‘
<223> syntheticﬁcongtructi

<400> 473
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gcgtgtgac 9 <210> 515 <211> 9 <212> DNA <213> Artificial Sequence' <220>
<223> synthetic construct <400> 515 gcagcctga 9 <210> 516 <211> 9 <212>
DNA <213> Artificial Sequence' <220> <223> synthetic construct, <400> 516
aggctgcac 9 <210> 517 <211> 9 <212> DNA <213> Artificial Sequence <220>
<223> syWO0pes8d®nst ruct, <4i 00> 517 ct; gaacgga 9 FEIAS0HPI2HFI05/ 058479
PCTI US2004/ 042964 <210> 518 <211> 9 <212> DNA <213> Artificial Sequence
<220>t§@&3késynthetic construct <400> 518 cgttcagac 9 <219> 519 <211> 9

<212>'DNA <213> AWtIfICIa| Sequence <220> <223> synthetic.construct <400>
519 <210> 474

<211> 9

<2125 DNA

?213> Art1f1c1a1 Sequence

:<220>
<223> synthetlc construct

<400> 474 ) . -
‘gcctctact ' i ‘ : 9

<210> 475

<211> 9

<212> DNA

'<213> Artificial Sequence

<220> :
:<223> synthetic construct

<400> 475
gtcagcggt 2

"<210> 476
<211> 9 -
'<212> DNA
'<213> Artificial Sequence

<220>
'<223> synthetic.construct

'<400> 476
cgctgacet , 9

- 1<210> 477
<211> 9
<212> DNA
.<213> Artificial Séquehce

<220>
,<223> synthetlc construct

<400> 477 o , -
‘tcaggaggt o -9,

'<210> 478
S <211> 9
'<212> DNA
<213> Artificial Sequence

<220>
'<223> synthetlc construct

'<400> 478 . -
‘ctectgact . . 9

<210> 479
<211> 9.
" <212> DNA
<213> Artificial Sequence
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ctgaaccga 9 <210> 520 <211> 9 <212> DNA <213> Artificial Sequence. <220>

<223>

synthetic: construct <400> 520 ggttcagac 9 <210> 521 <211> 9 <212>

DNA <213> Artificial Sequence <220> <223> synthetic construct. <400> 521
tctggacga :9 <210> 522 <211> 9 <212> DNA . .<213> Artificial Sequence .

<220>
<212>
<220>
<212>
524

<2280 205605842 | c' construct <400> 522 gt ccagaac PET/US200884803 <211> 9
DNA <213> Artificial Sequence 95/162 WO 2005/ 058479 PCTI US2004/ 042964
. <223> synthetic construct <400> 523 tgcctacga 9 <210> 524 <211> 9
Diga0=<213> Artificial Sequence <220> <223> synthetic construct <400>

<223> synthetic construct

<400> 479 . ;

agcaggtgt . ) ’ 9
<210> 480

<211> .9

.<212> DNA

<213> Art1f1c1a1 Sequence

<220>
<223> synthetlc construct

'<400> 480 o
acctgectet - : 9

1 <210> 481
"<211> 9

<212> DNA - !
<213> Artificial Sequence '

<220>.

<223> synthetic construct

<400> ‘481 .
ttcegcagt . ol L : 9

<210> 482
<211> 9
<212> :DNA

. '<213> Artificial ‘Sequence

'<220>
<223> synthetic construct

<400> .482 .
tgcggaact L 9

.<210> 483

<211> 9 .

' <212> DNA

;<213> Art1f1c1a1 _Sequence

<220> i
<223> synthetlc construct

<400>;483 .
gtcageegt - ' . 9

<210> 484
><211? 9.

. <212> DNA

<213> Artificial Sequence

<220> - o
<223> synthetic construct

| <400> ‘484

ggctgacet _. : : ' 9
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gtaggcaac 9 <210> 525 <211> 9 <212> DNA .<213> Artificial Sequence <220>
<223> synthetic construct <400> 525 ggcatacga 9 <210> 526 <211> 9 <212>
DNA - - - <213> Artificial Sequence <220> .<223> synthetic construct <400>
526 gtatgccac 9 <210> 527 <211> 9 <212> DNA <213> Artificial Sequenced
<220> <20 205MIB i ¢ construct <400> 527 cggt gacga FCTLHIWA0RIE <211> 9
<212> DNA <213> Artificial Sequence <220> <223> synthetic construct <400>
528 gtcaccgac .. . . 9 96/162 WO 2005/058479 PCT/ US2004/ 042964 <210> 529
<211> &10x<2B3> DNA c213> Artificial: Sequence <220> <223> synthetic

constredf> 400> 529
<212> DNA

<213> Art1f1c1a1 Sequence

<220> .
<223> synthetic construct

<400> 485 ,
‘ ggtctgcgp i ] - ) 9

<210> 486
<211> 9
<212> DNA
" <213> Artificial Sequence

<220>
' <223> synthetic construct

<400> 486
gcagaccct - ' 9

 <210> 487
<211> 9
<212> DNA
<213> Artificial Sequence

<220> _ .
<223> gynthetic ‘construct

<400> 487 :
tagccgagt . 9

- <210> 488
<211> 9
' <212> DNA
<213> Artificial Sequence

<220> _
<223> synthetic construct

' <400> 488" . B
tcggetact s 9

<210> 489
<211> 9 . | .
<212> DNA
© <213> Artificial Sequence

© <220> ] .
<223> synthetic comnstruct

| <400> 489 . .
gtcagcagt : . ’9

<210> 490
<211> 9
 <212> DNA
<213> Art1f1c1a1 Sequence-

89/162



caacgacga 9 <210> 530 <211> 9 <212> DNA <213> Artificial Sequence <220>
<223> synthetic construct <400> 530 gtcgttgac 9 <210> 531 <211> 9 <212>
DNA <213> Artificial Sequence <220> <223> synthetic construct <400> 531
ctcctctga 9 <210> 532 <211> 9 <212> DNA <213> Artificial Sequence <220>
<223> syriWOaensyssddhst ruct <400> 532 agaggagac 9 <21@ETAF2004042964 9 <212>
DNA <213> Artificial Sequence .<220> <223> synthetic construct <400> 533

t caggaege-. 9  <210> 534 <211>'9 <212> DNA <213> Artificial Sequence 971162
WO 2005205847hePCT IcUB2004¢ 042964 <220> <223>1 synthetic: construct <400>

534 .
~ <400> 490 )
;tgctgacct . : : 9

<210> 491

<211> 9

<212> DNA

'«213> Artificial Sequence

| <220> -
<223> synthetic construct

<400> 491 .
‘ggtctgagt : o 9

<210> 492

<211> 9

<212> DNA :
«213> Artificial Sequence

<220>
<223> synthetic construct

'<400> 492 .
‘tecagaccct 9

'<210> 493

<211> 9

<212> DNA

‘<2135 Artificial Sequence

<220>
<223> synthetic construct

<400> 493
‘cggacaggt . ' _ : 9

.<210> 494

‘<211> 9 .

'<212> DNA ‘
‘<213> Artificial Sequence
<220>

r<223> syﬁthetiC‘construbt

i<400> 494 P . :
-etgteeget 1 9

<210> 495

‘<211> -9

i<212> DNA -

«<213> Artificial Sequence
<220> .
<223> synthetic construct

'<400> 495 . :
‘ttagceggt . - ; , 9.
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gtcctgaac -..9 .<210> 535 <211> 9 <212> DNA <213> Artificial Sequence
<220> <223> synthetic construct <400> 535 aaaggcgga 9 .<210> 536 <211> 9
<212> DNA; <213> Artificial Sequence <220> <223> synthetic construct
-:<400> 536 cgcctttac . 9 .<210> 537 .<211> 9 <212> DNA' .<213>
Artificial BEQRIGTHS8479<220> <223> synthetic construct <4ROKUSBH/042%¢Ct cgga.
9 <210> 538 <211> 9 <212> DNA ;<213> Artificial Sequence <220> <223>
synt het i ezmensder uct :<400> 538 cgaggagac 9 <210> 539 <211% 9 .<212> DNA
<213> Ark2¥i>chal - Sequence '<220> . <223> synt hetic construct <400> 539

cagat gcga?l® Dg1162 - -
<213> Art1f1c1a1 Sequence

<220>
<223> synthetlc construct

<400> 496
cggctaact o 9

<210> 497
<211> 9
<212> DNA
| <213> Art1f1c1a1 Sequence

<220>
<223> synthetlc construct

<4OQ> 497 . : S
.gagacgagt N 9

<210> 498

<211l> 9

<212> DNA

<213> Art1f1c1a1 Sequence

<220>
“<223> synthetlc construct

<400> 498 _ : .
tcgtctcct ) ; : 9

<210> 499

-<211> 9

<212> DNA _

<213> Artificial Sequence

<220> - . ) .
<223> synthetic construct

<400> 499 o
cgtaaccgt L . 9

<210> 500 -

<211> 9 -

<212> DNA , _
<213> Artificial Sequence

<220> .
<223> synthetlc construct-

<4OQ> 500 . . o
ggttacgct . : , 3

<210> S01

<21l> 9

<212> DNA ,
<213> Art1f1c1a1 Sequence:-

<220> ‘ ' L
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WO 2005/ 058479 PCT/ U52004/ 042964 <210> 540 <211> 9 <212> DNA <213>
Artificial sequence <220> <223> synthetic construct <400> 540 gcatctgac 9
<210> 541 <211> 9 <212> DNA <213> Artificial Sequence <220> <223>
synthetic construct <400> 541 gcagcaaga 9 <210> 542 <211> 9 <212> DNA
<213> Arti fVO20s8Ghence <220> <223> synthetic const r RGT/US2004/042964,00> 542
ttgctgcac 9 <210> 543 <211> 9 <212> DNA <213> Artificial Sequence <220>
<223> synihietdyethar@Bsddndeiuct<400> 543 gtggagtga 9 <210> 544 <211> 9 <212>
DNA <213> Artifi.cial Sequence <220> <223> synthetic construct <400> 544

actccacagt®@> 210> 54 :
ttggegtgt . _ _ . 9

<210> 502

" <211> 9
<212> DNA ;
<213> Artificial Sequence

- <220> . » ‘
<223> synthetic ‘construct

<400> 502
acgccaact : 9

<210> 503
<211> 9

' <212> DNA - -
<213> Artificial Sequence

<220>
<223> synthetic .construct

<400> 503 - . .
atggcaggt | 9

-+ <210> 504
<211> 9 .
<212> DNA
<213> Artificial Sequence

<220> )
<223> synthetic -construct

<400> 504
ctgccatct . . 9

<210> 505 -

<211> 9

<212> DNA

<213> Artificial Sequence

<220>
<2235 synthétic5conséruct

<400> 505 .
cagctacga - : : . 9

<210> 506
" <211> 9
© <212> DNA . -
'<213> Artificial Sequence

<220> Lo )
<223> synthetic construct

| <400> 506
gtagctgac L . 9
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<211> 9 .212> DNA <213> Artificial Sequence <220> 991162 WD 2005/058479
PCTI US2004/ 042964 <223> synthetic construct c400> 545 ccagtagga 9 <210>
546 <211> 9 <212> DNA <213> Artificial Sequence <220> <223> synthetic
construct <400> 546 ctactggac . 9 <210> 547 <211> 9 <212> DNA <213>
Artificial wogusmesyr <220> <223> synthetic construct <486uHdnnapbggcacga 9
<210> 548 <211> 9 <212> DNA <213> Artificial Sequence <220> <223>

synt heti g16Qnsd;r uct  <400> 548 gtgccatac . 9 <210> 549 <211> 9 <212> DNA
<213> Artishibcd al Sequence <220> <223> synthetic construct <400> 549

ggact gt gee1@> Bs@10> 550
<213> Artificial Sequence

<220> _ :
<223> synthetic construct

<400> 507 :
ctcctgcga _ . : 9

'<210> 508

1 <211> 9

" <212> DNA

'<213> Artificial Sequence

<220>
<223> synthetic construct

<400> 508 - ] .
gcaggagac : o : 9

<210> 509

. <211> 9

<212> DNA - :
<213> Artificial Sequence

<220> .
.<223> synthetic construct - -

<400> 509 : ‘
gctgcectga ‘ ' o . 9 .

<210> 510

<21l> 9

<212> DNA .
<213> Artificial Sequence

<220>
<223> synthetic construct

<400> 510 | o
aggcagcac o . 5 .

<210> 511

<211> 9
. <212> DNA

<213> Artificial Sequence

<220> ‘ :
<223>. gynthetic construct

2400> 511 , -
' caggaacga ' i 9
<210> 512
" <211> 9

<212> DNA

<213> Artificial Sequence

‘§220$
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<2115 9 <212> DNA <213> Artificial Sequence <220> <223> synthetic
construct <400> 550 acagtccac 9 <210> 551 . 100/162 WO 2005/ 058479
PCT/ US2004/ 042964 <211> 9 <212> DNA <213> Artificial Sequence <220>
<223>-synthetic construct <400> 55L ccgaactga;' 9 <210> 552 <211> 9 <212>
DNA <213> AWDI200585879 Sequence <220> <223> synt heti c coraT/US004/042080> 552
agttcggac. 9 <210> 553-<211> 9 <212> DNA <213> Artificial Sequence <220>
<223> syphBetdyiite@nstdodstruc€400> 553 ctcctcaga 9 <210> 554 <211> 9 <212>
DNA <213> Artificial Sequence. <220> <223> synthetic construct <400> 554.
tgaggagac 9 - S - '

<400> 512 ; .

. gttcctgac S : 9

<210> 513

<211> 9

<212> DNA ‘ : :
<213> Artificial Sequence

<220> .
<223> synthetic construct:

<400> 513 -
. cacacgcga S 9

| <210> 514

. <211> 9 o .
<212> DNA Lo
<213> Artificial Sequence' '

<2205 :
<223> synthetic construct '

<400> 514
gcgtgtgac ; . . 9

<210> §15

<211> 9

<212> DNA , ,
<213> Artificial Sequence’

<220>
<223> synthetic construct

<400> 515 , .
gcagcctga o _ . o 9

<210> 516
- <211> 9
<212> DNA : R
<213> Artificial Sequence]
[ i
<220> : .
<223> gynthetic construct.

<400> 516 ' . ' .
~aggctgcac L : : f . 3

<210> 517

<211> 9

<212> DNA . - ; :
- <213> Artificial Sequence!

<220> . .
<223> synthetic construct, K

<400> 517 : D -
_ctgaacgga . ' . ‘ ' 9 .

R YT, 12)



<210> 555: <211> 9 <212> DNA <213> Artificial Sequence <220> <223>
synthetic construct <400> 555 cactgctga . . 9 <210> 556 <211> 9 <212>
DNA .. <213> Art ificial Sequence <220> <223>.synthetic construct 101/162
WD 2005/ 058479 PCT/ US2004/ 042964 <400>~556 agcagtgac 9. <210> 557 <211>9
<212> DNA <Rb3vosAsdand i ci al Sequence <220> <223> synt hetpar/usaomiosz9ed <400>
557 agcagggga 9 <210> 558 <211> 9 <212> DNA <213> Artificial - Sequence
<220> <2233, sypthetic construct <400> 558 ,gcctgctac 9 <210> 559 <211> 9
<212> DNA:1£213> Artificial Sequence <220> <223> synthetic construct <400>

559 . agcaagagar9
<213> Artificial Sequence

<220> .
<223> synthetic construct

<400> 518 _ '
cgttcagac o 9

<210> 518

<211> 9

<212> DNA o
<213> Artificial Sequence

<220>
<223> synthetic construct -

<400> 519 :
ctgaaccga ' . ) 9

<210> 520

<211> 9 '

<212> DNA

<213> Artificial Sequence

<220> . .
© <223> synthetic :construct

<400> 520 ) ) . :
ggttcagac 9

<210> 521
<211> 9

<212> DNA
<213> Artificial Sequence

<220>
<223> synthetic construct

<400> 521 ’ ) . :
tctggacga . . o . o 9

<210> 522

<211> 9 _

<212> DNA

<213> Art1f1c1a1 Sequence .

"<220> ] .
<223> gynthetic ‘construct

<400> 522 ° :
gtccagaac : . . -9

<210> 523

<211> 9

<212> DNA .

<213> Artificial Sequence
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<210> 560 <211> 9 <212> DNA <213> Artificial Sequence <220> <223>
synthetic construct <400> 560 tcctgctac 9 <210> 561 <211> 9 <212>. DNA
<213> Artificial Sequence <220> <223> synthetic construct <400> 561
agagccaga 9 <210> 562 <211> 9 102/162 WD 20051058479 PCT/ US2004/ 042964
<212> DNA MQ3WSAIYTY | ci al Sequence <220> <223> synt hetPCI/ W44 <400>
562 tggctctac 9 <210> 563 <211>'9 <212> DNA <213> Artificial Sequence
<220> <223> synthetic construct <400> 563 gtcgttgga. 9 <210> 564 <211> 9
<212> DN§232%§5lé&génbg&ghc§equence <220> <223> synthetlc construct <400>
564 caacgacac: 5

<400> 523 .
tgcctacga -9

<210> 524 :

'<211> 9 o

<212> DNA .
'<213> Artificial ‘Sequerice

-<220>
<223> synthetlc constructi

<400> 524
‘gtaggcaac

'«<210> 525

<211> 9

<212> DNA

+<213> Ar t1f1c1a1 Sequence

- <220>
<223> synthetic construct'

-<400> 525 L :
ggcatacga S : . 9
'<210> 526

<211> 9

<212> DNA -
<213> Art1f1c1al Sequence

<220> . . .
.<223> gynthetic construct

<400> 526 o : .
gtatgccac . : ' 9

<210> 527

"<211> 9

' <212> DNA ;
-<213> Art1f1c1a1 Sequenceﬁ

<220> .
<223> gynthetic construct :-

<400> 527 . ‘ H
-cggtgacga . _ ’ 9

.<210> 528

<211> 9

<212> DNA

<213> Artificial Sequence ,
C

1 <220> : 4

<223> gynthetic construct

<400> 528 . . : ,
gtcaccgac . C : -9
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<210> 565 <211> 9 <212> DNA <213> Artificial Sequence <220> <223>
synt hetic construct <400> 565 ccgaacgga 9 <210> 566 <211>, 9 <212> DNA <213>
Artificial Sequence <220> <223> synthetic construct <400> 566, cgttcggac 9
<210> 567, <211> 9 <212> DNA <213> Artificial Sequence <220> <223>
synt heti c cwo200506847903/ 162 WO 2005/ 058479 PCT/ US2004/ 04231520044 @0964 567
cactgcgga - - - 9  <210> 568 <211> 9 <212> DNA '<213> Artificial Sequence
<220> :<223> synthetic construct <400> 568 cgcagtgac 9 <210> 569 <211> 9
<212> DNA1sRk3y Artificial Sequence <220> <223> synthetic construct <400>
569 gtggagega 9 -<210> 570 <211> 9

<212> DNA : , _

<213> Artificial:Sequencét

<220> o
<223> synthetic construct

<400> 529 ,
caacgacga . . 9

<210> 530

<211> 9

<212> DNA

<213> Artificial Segquence

<220> o :
<223> synthetic construct

<400> 530 -
gtcgttgac = . . 9

<210> 531

T <211> 9
<212> DNA : .
<213> Artificial Sequence

<220> : o :
<223> synthetic construct

<400> 531 .
ctcctetga . o E

<210> 532

<211> 9

<212> DNA -

<213> Artificial Sequence’

<220> :
<223> synthetic construct

<400> 532 . . : ' ‘ :
agaggagac t; . ) . o 9
<210> 533

<211> 9

<212> DNA .
<213> Artificial Sequence

<220> S o .
<223> synthetic construct
<400> 533 . , : :
tcaggacga . = . . S : 9

<210> 534

<211> 9

<212> DNA - .

<213> Artificial Sequence

977162



<212> DNA <213> Artificial Sequence <220>
570 .gctccacac 9 <210> 571 <211> 9 <212>
<220> <223> synthetic construct <400> 571

<212> DNA <213> Artificial
<400>. 572 WRRWEAWA® 9 <210> 573 <211> 9
PCT/ US2004/ 042964 . <213> Arti‘fici al
const r uc@20x<400> 573 actgcga 9
Artifi ciP> SERRRREY 8¢%223> synthetic
9, <21Q357s9 <211> 9

jgtcctgaac

Sequence <220>

.<210> 535'
<211> 9 |
) '<212> DNA-
'<213> Artificial Sequence :

‘ <220> : ) :
<223> synthetic construct
'<400> 535
.aaaggcgga .

'<210> 536
_ :<-211> 9 .
. '<2125 DNA':

<213> Artificial Sequence

<2205 ;
<223> synthetic. construct

i<400> 536

‘cgectttac-

<210> 537"

<211> 9

<212> DNA

.<213> Art1f1c1a1 Sequence

<220> : i
<223> synthetic construct

'<400> 537
‘ctecctegga .
i<210> 538
<211> 9
DNA -
Art1f1c1al Sequence ‘

§<212>
,;<213>

<2205 Lo : _
. '<223> synthetic construct -
<400> 538
' ‘cgaggagac .

'<210> 539
<2113 9
<212> DNA

1<213> Art1f1c1al Sequence )

.'<22°> , ; .
<223> synthetic construct

<4005 539"

‘cagatgcga

: { i

98/162

Sequence c220>
'<210> 574 <211> 9

<223> synthetic construct <400>
DNA . <213> Artificial Sequence
gtggagaga 9 <210> 572 <211> 9
.<223> synthetic construct
<212> DNA 10XCTBS240428051058479
c223> synthetic

<212> DNA <213>
construct <400> 574 gcagtccac .

-9



<212> DNA <213> Artificial Sequence <220> <223> synthetic construct <400>
575 ccgaaccga . 9.. <210> 576 <211> 9 <212> DNA <213> Artificial Sequence
<220> <223> synthetic construct <400> 576 ggttcggac 9 <210> 577 <211> 9
<212> DNA <213> Artificial Sequence' <220> <223> synthetic construct <400>
577 cact gcowa 25/080190> 578 <211> 9 <212> DNA <213> Art ir0raisato48ensence
<220> <223> synthetic construct :<400> 578 105/162 WO 2005/ 058479

PCT/ US200A4h044964 :ggcagtgac 9 <210> 579 <211> 9 <2i2> DNA <213>
A«tlflClahJSequence <220> <223>. synthetlc construct <400> 579 cgaaacgga 9

<210> 58r122Tkr 9.
. <213> Art1f1c1al Sequence

5<220> :
<223> synthetlc construct

<400> 540 -
"gcatctgac - . : 9

" <210> ‘521 -

<211> 9 -

. <212> DNA

-<213> Artificial Sequence

- <220> : :
©<223> synthetic construct

| <400> 541 ' ‘
.’ gcagcaaga . 9

<210> 542

<211> 9 . .

©<212> DNA - -

<213> Art1f1c1al Sequence

<220> : o .
<223> synthetic construct

<400> 542 : :
ttgctgcac - s 9

. <210> 543
<211l> 9
' <212> DNA
<213> Artificial Sequence

<220> .
' <223> synthetic construct

' <400> 543 : ' : o
‘gtggagtga . - S

<210> 544 ¢
. <211> 9 +
. <212> DNA | ¢
;<213> Art1f1c1al Sequence

' <220> L _

1 «223> synthetic constiuct

' <400> 544 ! , , S
actccacac . ' . 9

<210> 545
<211> 9 ;
- <212> DNA
<213> Art1f1c1a1 Sequence

" <220>
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<212> DNA. <213> Artificial Sequence <220> <223> synthetic construct <400>
580 cgtttcgac . 9 <210> 581 <211> 9 <212> DNA <213> Artificial sequence
<220> <223> synthetic construct <400> 581 ggactgaga 9. <210> 582 <211> 9
<212> DNA <213> Artificial Sequence <220> . <223> synthetic construct
<400> 582 twe@oiseeres 9. <210> 583 <211> 9 <212> DNA $&FaR2dd4/4d2044Ci al
Sequence <220> <223> synthetic construct <400> 563 ccgaacaga <210> 584
<211> 9 .352) 29 dMAs £2L3se Akt i Ticial Sequence 106/ 162 WO 2005/ 058479
PCT/ US2004/ 042964 . <220> ¢223>. synthetic construct <400> 584 tgttcggac 9
<210>: 58860%219>:9 4

ccagtagga . ' ' , _ 9

<210> 546

<211> 9

<212> DNA ;

<2135 Artificial Sequence

<220> S, )
<223> synthetic construct

<400> 546 ,
ctactggac - - _ : .9

<210> 547

<211> 9

<212> DNA . |

<213> Artificial Sequence

<220> .
<223> synthetic construct

<400> 547. | : |
atggcacga . . .9

<210> 548

<211> 9

<212> DNA

<213> Artificial Sequence

<220> . -
<223> synthetic construct

<400> 548 .
gtgccatac ! -9

<210> 549

<211> 9

<212> DNA | - .
<213> A:tifﬁéial Sequence -

<220> . ;¢ o
<223> synthetic construct

<400> 549 . . .
ggactgtga ' ‘ e 9

<210> 550

<211l> 9

<212> DNA - : ,

<213> Artificial Sequence :
| .

<220> ' o i

<223> synthetic ‘construct

<400> 550 : : ;
acagtccac : -9

<210> 551
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<212> DNA <213>. Artificial Sequence: <220> <223> synthetic construct <400>
585 cgaaaccga 9 <210> 586 <211> 9 <212>.DNA <213> Artificial Sequence
<220> <223> synthetic construct <400> 586 ggtttcgac 9. <210> 587 <211>.9
<212> DNA <213> Artificial Sequence <220> <223> synthetic construct <400>
587 ctggct tWQaoos/0ss4®10> 588 <211> 9 <212> DNA' <213>. PATtUSRIoehebe4Sequence
<220>. <223>. s ynthetic construct. <400> 588 aagccagac 9 <210>. 589 <211>
9 <212>29NA9<213> Artificial Sequence <220> <223>.synthetic construct
2400> 58945, eaRcacctga 9 107/ 162 WD 2005/ 058479 PCT/ US2004/ 042964 ' <210>
590. <2:|<11>3>9Art1f1c1a1 Sequence .

<220>
<223> synthetlc construct

<400> '551. . o ,
ccgaactga: | : ' . 9

. <210> 552 °
<211> 9 .
<212> DNA = -
<213> Artificial Sequence

<220>
<223> synthetlc construct

<400> 552‘3 P :
agttcggac' : . - ' -9

<210> 553 -

<211> 9

<212> DNA i :

<213> Artificial Sequence

<220> L
<223> synthetic construct

<400> 553 L
ctcectecaga . - 9

<210> 554 -

<211> 9

<212> DNA

<213> Art1f1c1a1 Sequence

<220> C
<223> synthetic construct

<400> 554 . : , :
tgaggagac. . L ’ 9

<210> 555

<211>°9 |

<212> DNA |

<213> Artificial Sequence

<220> Ci
<223> gynthetic construct

<400> 555 Ly
cactgctga , . o 9

'<210> 556

<211> 9 '

<212> DNA . -

<213> Art1f1C1a1 Sequence

<220> SRR C
<223> .synthetic construct
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<212> DNA <213> Artificial

590 agtt

- <212>
<400> 59
Sequence

DNA <213> Artificial

agcagtg

' <210> 557

<211>'9

. <212> DNA

<213> Artificial Sequence

1 <220> S
' <223> synthetic construct

<400> 557

agcaggcga

<210> 558
<211> 9
<212> DNA

<213> Artificial. Sequence

.<220>

<223> synthetic construct

<400> 558

gecetgcetac

' <210> 559

<211> 9

' <212> DNA : _
<213> Artificial Sequence

o <220> .
[ <223> synthetic construct

' <400> 559
. agcaggaga

<210> 560

. <211> 9

<212> DNA

'<213>'A;tificial Sequence

. <220> ¢

C<223> synthe,ic_conétruct

<400> 560

tcctgctac

._<210>l561

<211> 9
<212>:DNA

 <213> Artificial Sequence

<220>

" <223> gynthetic construct

<400> 561
- agagccaga '

<210> 562
<211> 9

Sequence
gtgac 9 <210> 591 <211> 9
<220> .<223> synthetic construct

<212> DNA <213> Artificial
592 ggt cgt V¥R 2095/058370> 593 <211> 9
<220> <223> synt hetic construct

Sequence

<220> <223> synthetic construct <400>
<212> DNA: <213> Artificial Sequence
<400> 59,1 aacgaccga 9 <210> 592 <211> 9
<220> <223> syntheticconstruct <400>
<212> DNA <213> Art PETRISI04/82804ence
<400> 593 atccagcga'. 9 <210> 594 <211> 9

\ ‘ Sequence .<220> <223> synthetic construct
%091 >ctggatac. 9 <210> 595 : <211> 9

: 102/162

<212> DNA <2%3> Artificial



108/ 162 WD 2005/ 058479 PCT/ US2004/ 042964 <220> .<223> syntthetic:;construct
<400> 595 :tgcgaagga <210> 596 <211> 9 .<212> DNA <213> Artificial
Sequence <220> <223> synthetic,|construct <400> 596 'cttcgcaaq. 9 <210>
597 .<211> 9 .<212> DNA: <213> Artificial Sequence <220> <223> synthetic;
construct WwadE@sSOTYP tgcgaacga 9 <210> 598 <211> 9 . <PCTAUSDNA042IU3>
Artificial Sequence <220> .. <223> .synthetic construct <400> 598 gttcgcaac
9 <210>%H99 pR11> 9 <212> DNA'" <213> Artifici-al Sequence <220> - ~~
<223> syspipetArcificoasSeaetnce <400> 599 ctggctgga 9 <210> 600.. <211> 9

<212> DNA 3213>'Aﬁtificial'Sequence <220>

<22
<223> synthetic construct

<400> 562 _ _
tggctctac’ | S . 9

<210> 563
<211> 9 .
 <212> DNA ' | ¢
<213> Artificial Sequence

<220> . .
<223> synthetic construct

<400> 563
gtcgttgga - . . 9

<210> 564

<211> 9 :

<212> DNA © - -

<213> Artificial Sequence

<220> . o
<223> synthetic construct

<400> 564 ° '
caacgacac : . . D . 9 .

<210> 565

<211> 9

<212> DNA

<213> Artificial Sequence

<220>

<223> synthetic -construct
 <400> 565° . ' . _
ccgaacgga - j . 9

<210> 566 |

<211>. 9 - .

<212> DNA' , : :

<213> Artificial Sequence

<220> . T ) .

<223> synthetic construct

<400> 566. o

cgttecggac: © o 9
<210> 567

<211> 9 - -

<212> DNA" |
<213> Artificial Sequence

<220> DU )
<223> synthetic construct

be
i
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<223> synthetic; construct <400> 600. cagccagac 9 109/162 WO 2005/ 058479
PCT/ US2004/ 042964 <210> 601 <211> 9 <212> DNA <213> Artificial sequence
<220> <223> synthetic:construct <400> 601 cacaccgga 9 <210> 602 <211> 9
<212> DNA <213> Artificial Sequence <220> <223> synthetic construct <400>
602 cggt gt gue 2@5/088310> 603 <211> 9 <212> DNA <213> Art iPCirdisatn4Beduence
<220> <223> syntheti-:c construct. <400> 603 agtgcagga 9 <210>'604 <211> 9
<212> DNAwoo2137 Arti:ficial Sequence <220> <223> syntheticconstruct <400>
604 ct. gemtbedsad <210>. 605 <211> 9 <212> DNA <213> Artifici‘al - Sequence

<220> - :
. <210> 568

©<211> 9 :
<212> DNA ; _
- ' «213> Artificial Sequence

1 <220> o :
: <223> synthetic construct’

 <400> 568 : - :
cgcagtgac . .9

1 <210> 569
<211> 9
<212> DNA - . .
. <213> Artificial Sequence

i <220> S
<223> synthetic construct

. <400> 569 ‘ .
‘gtggagega - L , 9

- <210> 570
:<211> 9
<212> DNA
<213> Artificial Sequence

<220>
' <223> synthetic construct

 <400> 570 ° C
. gctcecacac : -9

- <210> 571
5<211> 9

<212> DNA . .
. <213> Artificial Sequence .

;<220> . }
1 <223> synthetic construct’

1 <400> 571 . . : . :
gtggagaga HE : -9

' <210> 572

<211> 9
, <212> DNA .
. <213> Artificial Sequence

1 <220> . )
. <223> synthetic construct

. <400> 572 : .
tctecacac ' S 9

: <2105 573

:<211> S .
<212> DNA
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<223> synthetic construct <400> 605 gaccgttga 9 <210> 606 <211> 9 <212>
DNA <213> Artificial Sequence 110/162 WO 2005/ 058479 PCT/ US2004/ 042964
<220> <223> synthetic construct <400> 606 aacggtcac 9 <210> 607 <211> 9
<212> DNA <213> Artificial Sequence <220> <223> synthetic construct <400>
607 ggt gagtwg@ 20d5/058430> 608 <211> 9 <212> DNA <213> Art ipcraisados/Segsence
<220> <223> synthetic construct <400> 608 actcaccac 9  <210> 609 ... <211>
9 <212> DNA £213ciaftddlelal Sequence <220> <223> synthetic construct
<400> 609 ccttcctga 9 <210> 610 <211> 9 <212> DNA <213> Artifici al
Sequence<220220>; : C

<223> synthetic construct

<400> 573 - S
ggactgcga = o -2
<210> 574

<211> 9

<212> DNA L
. «213> Artificial Sequence

<220> :
<223> synthetic construct

<400> 574
gcagtccac _ I ' ‘ 9.

<210>-575

<211> 9

<212> DNA

<213> Artificial Sequence

<220> o
<223> synthetic construct

<400> 575 . . -
ccgaaccga - : e ’ ‘ 9.

<210> 576
<211> 9

<212> DNA
<213> Artificial Sequence

N

<220> .
<223> synthetic construct

<400> 576 ; : .
ggttcggac : : i ( . 9;

<210> 577

<211> 9

<212> DNA : ‘
<213> Artificial Sequence

<220> : .
<223> synthetic construct

. <400> 577 . .
cactgccga : Cs 9
. <210> 578
<211> 9
<212> DNA
<213> Artificial Sequence -

<220> :
<223> synthetic construct

<400> 578
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<223> synthetic construct <400> 610 aggaaggac 9. <210> 611 <211> 9 <212>
DNA <213> Artificial Sequence <220> <223> synthetic construct <400> 611 '
ctggctaga 9 111/162 WD 2005/ 058479 PCT/ US2004/ 042964 <210> 612 .<211> 9
<212> DNA <213> Artificial Sequence <220> <223> synthetic construct <400>
612 tagccaya@2Ms/0582M0> 613 <211> 9 <212> DNA <213> Art ipCiraisaio4/Gaeasence
<220> <223>.synthetic construct <400> 613 cacaccaga 9 .<210> 614 <211> 9
<212> DNjycsagiaz Artificial Sequence <220> <223> synthetic. cgnstruct <400>
614 tggtgtgac <210> 615 <211> 9 <212> DNA <213> Artificial Sequence
<220> <210> 579 - - | . , ' L

<211> 9

<212> DNA .

<213> Artifi¢#a1 Séquence

"<220> . . )
<223> synthetic comnstruct

<400> 579 .
cgaaacgga : 9

<210> 580

<211> 9 -

<212> DNA. |

<213> Artificial Sequence

<220> )
<2233 synthetic- congtruct

<400> 580 _

cgtttcgac - A 9
<210> 581 .

<211> 9

<212> DNA

<213> Artificial Sequence

"<220> ,

<223> gynthetic construct

<400> 581 , ﬂ
ggactgaga . 9

<210> 582

<211> 9

<212> DNA .

<213> Artificial :Sequence

<220> .. - :
<223> synthetic construct

<400> 582 ;[ .
tcagtccac .’ ' o 4

<210> 583

<211> 9

<212> DNA

<213> Artificial Sequence

<220> .
<223> synthetic construct

I
<400§ 583 ;
ccgaacaga. - . ) ) 9

<210> 584

<211> 9

<212> DNA .

<213> Artificial Sequence
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<223> synthetic construct <400> 615 agcggtaga 9 <210> 616 <211> 9 <212>
DNA <213> Artificial Sequence <220> <223> synthetic construct <400> 616
taccgctac 9 <210> 617 <211>9 <212> DNA <213> Artificial Sequence <220>
112/ 162 WD 20051058479 PCT/ US2004/ 042964 <223> synthetic construct <400>
617, gt cagay@20/0584790> 618 <211> 9 <212> DNA , <213> ArRGHURPH04Bé4uence
<220> <223> syntheti.c construct <400> 618 ctctgacac 9 <210> 619 <211> 9

<212> DNA <213> Artificial Sequence <220> <223> synthetic. construct <400>

619 ttccgmoyga 9 <210> 620 <211> 9 , <212> DNA <213> Artificial Sequence
<220> <2283>syymthaticcccpensiceuct

<400> 584 v ‘
tgtteggac ; 9

<210>: 585

<211> 9 .

<212>:DNA :
<213> Artificial Sequence |

<220>:;
<223> synthetic construct

<400> 585 .
cgaaaccga : 9

<210> 586

<211> 9 =

<212> DNA

<213> ‘Artificial Sequence

<2205 ., .
<223> ‘synthetic construct’

<400> 586 .
ggtttcgac : D . 9 .

<210> 587

<211> .9

<212> DNA : :
<213> 'Artificial Sequence

<220> . .
<223> synthetic construct '

" <400> 587 , :
ctggcttga . 9

<210> 588 . -
<2115 -9 .
<212> DNA ',
<213>.Artificial Sequence '
<2205, . . .
<223>,synthetic construct
<400>- 588 : .
. aagccagac ‘ o . 9

<210>. 589
<211>' 9
<212> DNA :
' <213> Artificial Sequence

<220>
. €223> .synthetic construct

- £400>-589 _ . )
cacacctga o . - : 9
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<400> 620 gtcggaaac 9 <210> 621 <211> 9 <212> DNA <213> Artificial
Sequence <220> <223> synthetic's construct <400> 621 aggcgtaga 9 <210>
622 <211> 9 <212> DNA <213> Artificial Sequence <220> <223> synthetic
construct <400> 622 tacgcctac - 9 <210> 623 113/162 WO 2005/ 058479
PCT1US2004MMP0%08472211> 9 <212> DNA <213> Artificial SEGUURYYMZ%30> <023>
synthetic construct <400> 623 ctcgactga 9 <210> 624 <211> 9 <212> DNA
<213> Artificial Sequence <220> <223> synthetic construct <400> 624

agt cgagae10> 58210> 625 <211>9 <212> DNA <213> Artificial Sequence <220>

<223> sy@ﬂbeﬁkc construct
< >

<213> Art1f1c1a1 Sequence

<220> - 7
5223> synthetlc construct

<400> 590 ‘
aggtgtgac s . 9

<210> 591

<211> 9

<212> DNA: :
<213> Art1f1c1a1 Sequence

<220> . _ L
- <223> synthetic consﬁruct

<400> 591 . .
aacgaccga o ' , ) 9

<210> 592

<211> 9

<212> DNA o

<213> Artificial Sequence

<220> . ) oo

<223> synthetic -construct

<400> 592 .

ggtcgttac ) - L 9

<210> 593

<211> 9

<212> DNA ‘

<213> Artificial Sequence

<220> _ : :
<223> synthetic construct

<400> 593 . . :
atccagcga: : : L _ . 9

<210> 594

<211> 9 -

<212> DNA : -
<213> Art1f1c1al Sequence:

<220> . ) o .
<223> synthetic construct
<400> 594 ) i . .
gctggatac ' ‘ , 9

'<210> 595

<211> 9

<212> DNA

<213> Artificial Sequence '
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<400> 625 tacgctgga 9 <210> 626 <211> 9 <212> DNA <213> Artificial
Sequence <220> <223> synthetic construct <400> 626 cagcgtaac 9 <210> 627
<211> 9 <212> DNA <213> Artificial Sequence <220> <223> synthetic
construct <400> 627 gttcggtga 9 <210> 628 <211> 9 <212> DNA <213>
Artificial BSOS <220> <223> synthetic construct 1147GRESHYM951058479
PCT/ US2004/ 042964 :<400> 628 ‘accgaacac 9 <210> 629 <211> ., c212> DNA. <213>
Art|f|C|&P2$equence 220> <223> synthetic construct <400> 629 gccagcaga :9
<210> 63052222 FYBtIPLicopPstdRiA <213> Artificial. Sequence <220> c223>

syntheti c_gonstruct
;tgcéaagéaj ' 9.

<210> 596
- <211> 9,
©.<212> DNA o :
. <213> Artlflclal Sequence

~<220> :
: <223> synthetlc construct

" <400> 596 .
‘cttcgcaac. 9

. '<210> 597,
T <211> 9 :
'<212> DNA!
<2135 Art1f1c1a1 Sequence '

- <220> 2
<223> synthetlc construct

1

<400> 597 :
‘tgcgaacga 9

| <210> 598
<211> 9
<212> DNA
<213> Art1f1c1a1 Sequence
. : i
<220> Lk
<223> synthetlc construct

<400> 598
gttcgcaac : : 9.

<210> 599
<211> 9 ;
- <212> DNA ,
"-<213> Art1f1c1al Sequence
' R “.-.
. <220> A o i
1 <223> synthetlc construct

o <400> 599
- ‘ctggctgga . S

<210> 600.
<211> 9. -

" <212> DNA’
<213> Art1f1c1a1 Sequence
<22b> : ? : .

'<223> synthetic iconstruct

-<400> 600;

‘cagccagac’ ' 9
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<400> 630 tgctggcac 9 <210> 631 <211> .9 <212> DNA <213> Artificial
Sequence <220> <223> synthetic construct <400> 631 gaccgtaga <210> 632
<211> 9 <212> DNA <213> Artificial Sequence <220> <223> synthetic
‘construct <400> 632 . tacggtcac 9 <210> 633 <211> 9 <212> DNA. <213>
ArtificialVQ@&U@H@%”’<220> <223> synthetic construct <XOBASEIYOFPct ctga, 9
<210> '634: <211> 9 .. 115/.162 WD 2005/ 058479 PCTI US20041042964 <2125 DNA
<213>. Arbidd gbal 'Sequence ' <220> <223> synthetic construct <400> 634
agageacag1i99 <210>:635 <21l1> 9 <212> DNA <213> Artificial Sequence <220>
<223> synthebl& construct

<213> Artificial Sequence

<220>
<223> synthetlc construct

<400> 601 _
cacaccgga. ' 9

<210> 602

<211l> 9

<212> DNA

<213> Artificial Sequence

<220> )
<223> synthetic construct

<400> 602 ' . _
cggtgtgac P . 9

<210> 603

<211> 9

<212> DNA

<213> Artificial: Sequence

<220> - : :
<223> synthetic.construct

<400> 603 _ _ \ ,
agtgcagga - , -9

<210> 604

<211> S
<212> DNA
" <213> Artificial Sequence

<220> .
<223> synthetic:construct

<400> 604 , .
ctgcactac - : ‘ . . .9

<210> 605

<211> 9

<212> DNA :

<213> Art1f1c1a1 Sequence

<220> -
<223> synthetlc construct

<400> 605 i
gaccgttga = ¢ ) o ' 9

<210> 606

<211> 9

<212> DNA o

<213> Artificial ‘Sequence
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<400> 635 ggtgagcga 9 <210> 636 <211> 9 <212> DNA <213> Artificial Sequence
<220> <223> synthetic construct <400> 636 gctcaccac 9. <210> 637 <211> 9
<212> DNA <213> Artificial Sequence <220> <223> synthetic construct <400>
637 ggtgagaga 9 <210> 638 <211> 9 <212> DNA <213> Artificial Sequence
<220> <223wesond/dseiwCc construct <400> 638 tctcaccac . BcrT/ebifosdn9 <211> 9
<212> DNA <213> Artificial Sequence <220> <223> synthetic construct 116/ 162
WD 20054058479 PCT/ US2004/ 042964 <400> 639 ccttccaga 9 <210> 640 <211> 9
<212> DiNpe3xs28Bmeheyid &wmtaixctSequence <220> <223> synthetic construct <400>

640
<400> 606

. aacggtcac - :. ' 9

© <210> 607
T <211> 9

<212> DNA )
- <213> Artificial Sequence

© <220>
<223> synthetlc ‘construct

" <400> 607
ggtgagtga 9

. <210> 608

© <211> 9

' <212> DNA ,

- <213> Artificial Sequence

:<220> :
<223> synthetlc construct

 <400> 608
actcaccac 9

<210> 609

<211> 9

<212> DNA

<213> Artificial Sequence

<220>, :
T <223> synthetlc construct

© <400> 609 .
~ ccttectga o 9

<210> 610
- <211> 9
, €212> DNA - .
. <213> Art1f1c1al Sequence

E <220> : S
L <223> synthetlc construct

 <400> 610
. aggaaggac ' 9.

<210> 611
_ <211> 9
;. <212> DNA
213> Artificial Sequence

. <220> , . -
" <223> synthetic construct

' <400> 611 o .
 ctggctaga T o 9
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tggaaggac 9 <210> 641 <211> 9 <212> DNA <213> Artificial Sequence <220>
<223> syntheticconstruct <400> 641. ctcctacga 9 <210> 642 <211> 9
<212>.DNA <213> Artificial Sequence <220> <223> synthetic construct <400>
642 gtaggagac 9 <210> 643 <211> 9 <212> DNA <213> Artificial Sequence
<220> <223>waynbhiesBi® construct <400> 643 ctcgacgga 9 rCHO520640429%6211> 9
<212> DNA <213> Artificial Sequence <220> <223> synthetic -construct <400>
644 cgtcgag@ac &2 <210> 64'5 <211> 9 <212> DNA 117/162 WD 2005/ 058479

PCT/ US20044:042964 <213> Aftificial Sequence <220> <223> synthetic

construct <2x408¥A (645
<213> Artificial Sequence

<2205
<223> synthetlc construct

' <490> 612 .
tagccagac - ' 9

<210> 613

<211> 9

<212> DNA .
<213> Artificial Sequence

<2205
" <223> synthetic construct

<400> 613
cacaccaga -9

<210> 614

<211> 9

<212> DNA

<213> Art1f1c1a1 Sequence

<220> o
" <2235 synthetic .construct

‘ <400> 614 '
- tggtgtgac Co : 9

" <210> 615
<211> 9
<212> DNA
<213> Artificial Sequence

<220> . .
. <223> synthetic construct

" <400> 615 .

agcggtaga : : o 9
| <210> 616

<211> 9

<212> DNA
<213> Art1f1c1a1 Sequence

) <220> :
<223> synthetlc ‘construct

' <400> 616 _ :
taccgctac : g ' 9
<210> 617
<211> 9

. <212> DNA

© <213> Artificial Sequence

<220> o
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gcecgtttga. 9 <210> 646 <211> 9 <212> DNA: <213> Artificial Sequence
<220> <223> synthetic construct .<400> 646, aaacggcac <210> .647 <211> 9
<212> DNA <213> Artificial Sequence <220> <223> synthetic construct <400>
.647:. gcggagtga g: . <210> 648 <211> .9 <212> DNA <213> Artifici al
Sequence <WR@BIsHBRBS synthetic construct <400> 648 actRCHULEE/042994
<210>: 649" <211> :'9, <212> DNA' <213> Art'ificilal Sequence <220> <223>
synthetieéannsﬁ&metn:ﬁé&&zuaﬁ49 cgtgcttga 9 <210> X650' <211> i9 <212>
-DNA <213> Art'ificiai Sequence  <220> <223> synthetic construct <400> 650

118/ 162 V%P%0957058479 PCT/ US2004/ 042964
gtcagagga , . 9

<210> 618 : o -
<211> 9 ' '
<212> DNA i

«<213> Art1f1c1a1 Sequence

<220>
<223> synthetlc construct

:<400> 618 _ ,
~ctctgacac o : 9

<210> 619

.<211> 9

<212> DNA

.<213> Artificial Sequence

<220> . ,
<223> synthetic construct

<400> 619
ttccgacga . _ 9

<210> 620
‘<211> 9
. <212> DNA
<213> Art1f1c1al Sequence

<220>
<223> synthetic construct

<400> 620 -
gtcggaaac 9

<210> 621

<211> 9

<212> DNA ;

<213> Artificial Sequence

<220> :
-<223> synthetlc construct

<400> 621 : .

aggcgtaga - : 9
<210> 622

<211l> 9

" <212> DNA

<213> Artif1c1al Sequence

<220> —
<223> synthetic construct

<400> 622 . ,
tacgcctac . ' 9

<210> 623
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aagcacgac . 9 <210> 651 <211> 9 <212> DNA <213> Artificial: Sequence

<220> <223> synthetic construct <400> 651 ctcgaccga 9 <210> 652 <211> 9
<212> DNA <213> Artificial. Sequence <220> <223> synthetic construct <400>
652 ggtcgagac 9 <210> 653 . <211> 9 <212> DNA <213> Artificial Sequence
<220> <223>WOYMSHETL. construct <400> 653 agagcagga 9 PET00d84290 11> 9
<212> DNA <213> Artificial; Sequence <220> <223> synthetic.construct <400>
654 ctgctetlzc99. <210> 655 <211>9 <212> DNA <213>Artificial . Sequence
<220> <225 Eyhthetlcconstruct '<400> 655 gtgctcgga g <210> 656

<213> 1ficial Sequence

<220>
| <223> synthetic construct

- <400> 623 :
. ctcgactga E 9

; <210> 624
' <211> 9 ¢
©<212> DNA
| <213> Art1f1c1al Sequence

" <220>
- <223> synthetic construct

| <400> 624 . : :
' agtcgagac , , 9

. <210> 625
S <211>' 9
' <212> DNA -
" <213> Artificial Sequence

 <220>
<223> synthetic construct

" <400> 625 - . : O
~ tacgctgga . 9

© <210> 626 |
" <211> 9
<212> DNA
<213> Artificial Sequence

| <220> - :
<223> synthetic construct

i <400> 626 , :
~ cagcgtaac . - -9

. <210> 627

<211> 9 '

"' <212> DNA
<213> Art1f1c1a1 Sequence

: <220> : . : -
<223> synthetic construct
~ <400> 627 : : , A
‘ gttcggtga « -

<210> 628

<211> 9

© <212> DNA . :
<213> ‘Artificial SeQuence

<220> . _ .
' <223> synthetic construct
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<211> 9 <212> DNA <213> Artificial Sequence 119/162 WO 2005/ 058479
PCT/ US2004/ 042964 <22' 0> <223> synthetic construct <400> 656 cgagcacac:
<210>, 657 <21'1> 9 <212> DNA <213> Artificial Sequence <220> <223>
synt hetic construct <400> 657, ctcgacaga 9 <210> 658 <211> 9 <212> DNA'.
<213> Arti f WOIA95/088Jlience <220> <223> synt hetic const r IRET/UR@HI296653
tgtcgagac' 9 <210> 659: <211>, 9 <212> DNA" <213> Artificial Sequence.
<220> <223> synthetic construct <400> 659: ggagagtga' 9 <21:0> 660 <211> 9
<212> DNA0Ox2%P8> Artificial Sequence. <22.0> <223> synthetic construct,
<400>. 6Bt ccacj 9 <21:0> 661'. <211> 9 2

" <210> 629

<211> 9 -

<212> DNA :
<213> Artificial Sequence

. <220> !
<223> synthetic construct

<400> 629
gccagcaga . _ : . 9

<210> 630
<211> 9
<212> DNA ‘
 <213> Artificial Sequence

<220> - o
<223> synthetic construct

. <400> 630 ,
tgctggecac . ' ‘9

<210> 631
<211> 9
' <212> DNA. : .
. <213> Artificial Sequence

<220~ S
'<223> synthetic construct

<400> 631
gaccgtaga : 9

<210> 632
<211> 9
<212> DNA L S
<213> Artificial Sequence
<2205 . e
<223> synthetic comnstruct
© <400> 632 : 3
tacggtcac BT _ o 9

<210> 633
<211> 9
<212> DNA. = S
<213> Artificial Sequence

| <220> o o .
<2235 synthetic construct

| <400> 633 -
gtgctctga. S : o 9

<210> 634.
. <211> 9
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<212> DNA <21:3> Artificial Sequence <220> <223> synthetic construct <400>,
661' . aggctgtgal 9 1201162 WD 2005/ 058479 PCT/ US2004/ 042964 <210> 662
c211>.9 <212> DNA <213> Artificial Sequence <220> <223> synthetic
construct <400> 662 acagcctac 9 <210> 663 <211> 9 <212> DNA

<213>. Arti fwoizeds5/08eiquence <220> <223> : synt heti cconst rREIVUS26040@29666 3
agagcacga 9 <210> 664 <211> 9 <212> DNA <213> Artificial Sequence <220>
<223> sypiBhetm@ construct '<400> 664 gtgctctac 9 <210> 665 <211> 9 <212>
DNA <213>2ﬁmtiﬂﬁbhﬂh1Seﬁueﬁee <220> <223> synthetic construct <400> 665

ccatcctga 9 <210> 666 . - <211>.9. <212> DNA
<220>
<223> synthetlc construct

<400> 634:-
agagcacac ‘ o "9

<210> 635 .
<211> 9
. <212> DNA !
<213> Art1f1c1a1 Sequence

<220> :
<223> synthetlc construct .

' <400> 635 ' R . :
~ggtgagega ~ . : ; 9
<210> 636

"<211> 9

<212> DNA
' <213> Art1f1c1a1 Sequence

<220> .
<223> synthetlc construct

.<400> 636 ' : . L :
gctcaccac ST S : 9.

<210> 637

<211> 9

<212> DNA -,

<213> Artificial Sequence

<220> _
<223> synthetic construct

<400> 637 . -
ggtgagaga . L ?

' <210> 638 !

<211> 9 .

<212> DNA -

<213> Art1f1c1a1 Sequence'

- <220> . T o

<223> synthetic construct

- <400> 638 : , :
tctecaccac . : ‘9

<210> 639
T <211 9 !
<212> DNA - ' !
<213> Art1f1c1a1 Sequence

. <220>
<223> synthetlc construct
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<213> Artificial Sequence <220> <223> synthetic construct <400>666
aggatggac 9 <210> 667 <211> 9 <212> DNA <213> Artificial Sequence; 121/162
WO 20051058479 PCTI US2004/ 042964 <220> <223> synthetic construct <400> 667
gttcggaga 9 <210> 668 <211> 9 <212> DNA <213> Artificial Sequence <220>
<223> synt hWPi200506%#32 r uct <400> 668 tccgaacac 9 <210> BBWS2008D$2994 <212>
DNA <213> Artificial Sequence: <220> c223> synthetic construct :<400> 669

t ggt agcgasod> e3210> 670 <211> 9 <212> DNA <213> Artificial Sequence <220>
<223> syedthetqge construct <400> 670 gctaccaac | 9 <210> 6719<211> 9 <212>

DNA ,
<210> 640
' <211> 9 :
* <212> DNA j !
<213> Artificial Sequence

$<220> .
' «<223> synthetic construct
[ o

| <400> 640 ¢ ; ; '
tggaaggac : : : 9

' <210> 641
- <211> 9
<212> DNA .
' <213> Artificial Sequence

i <2205 .| : :
 <223> synthetic construct’

| <400> 641 . '
" ctcctacga L 9

<210> 642
<211> 9
" «212>.DNA . o
" <213> Artificial Sequence

<220> T :
' <223> synthetic ‘construct

<400> 642 f o .
gtaggagac . -9

<210> 643
<2115 9 :
- <212> DNA ;
<213> Artificial Sequence

<220 . F
<223> synthetic construct
. _— o
. <400> 643 ’ ' :
~ctcgacgga " 5

. <210> 644"
<211> 9 '
" <212> DNA
<213> ArtifiQial Sequence
R
<2205 Ci e
<223> synthetic ‘construct

. <400> 644 S
cgtcgagac - ' 9

' <210> 645
. <211> 9 |
' <212> DNA
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bt i

<213>. Artificial Sequence <220> <223> synthetic construct <400> 671
gtgctccga "9 <210> 672 <211> 9 <212> DNA <213> Artificial Sequence. <220>
<223> synthetic construct. <400> 672 ggagcacac .. 9 122/162 WO 2005/ 058479
PCTI US2004/ 042964 <210> 673 <211> 9 <212> DNA <213> Artificial Sequence
<220> <223>WO¢MSHBY’E construct <400> 673 gtgctcaga 9 PRETEH0@P4R9eD11> 9
<212> DNA <213> Artificial Sequence <220> <223> synthetic construct <400>
674 tgagcacaemenn§2iose@%5cs211> 9 <212> DNA <213> Artificial Sequence
<220>. <223> synthetlc construct_.<400> 675 gccgttgga 9 <210> 676 <211> 9

<212> DN&20>
<223> synthetlc construct

<400> 645; . .
gececgtttga, D ' 9 -

<210> 646

<211> 9

<212> DNA: ‘
<213> Art1f1c1a1 Sequence

<220>
<223> synthetlc construct

<400> 646, o ‘
aaacggcac C _ 9

<210> 647,
<211> 9

<2125 DNAi '
<213> Art1f1c1a1 Sequence

<2205 ; ,
<223> synthetic construct

<400> 647 . ; o
gcggagtga D R A

<210> 648

<211> 9

<212> DNA :

<213> Artificial Sequence

<220> . :
<223> synthetlc construct

<400>'648‘ : .
actccgcac: . : -9
. . J * . . . " .

<210> 649

<211> 19 .

<212> DNA

<213> Art1f1cra1 Sequence T

| <220> : :
<223> synthetic construct
<400> 649, A
cgtgcttga . . : N .9
<210> 650/
<211> 9

<212> DNA ‘
<213> Art1f1c1a1 Sequence o

<220> R :
<223> synthetic construct

<400> 650
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<213> Artificial Sequence <220> <223> synthetic construct, <400> .676
caacggcac - 9 <210> 677 <211> 9 <212> DNA .<213> Artificial Sequence
<220> <223> synthetic construct <400> 677 gagtgctga 9 <210> 678 <211> 9
<212> DNA <213> Artificial 'Sequence 123/162 WD 2005/ 058479
PCT/ US2004/ BA2¥BY9S84920> <223> synthetic construct <400BCHYS0840a%Ecac 9
<210> 679 <211> 9 <212> DNA <213> Artificial Sequence <220> <223>
synt het i 839€6%/t ruct @ <400> 679 gctccttga 9 <210> 680 <211>.9 <212>. DNA
<213> Artifjcial . Sequence -<220> <223> synthetic, construct <400> 680
aaggagcagz]ﬁ> §210> 681 <211> 9 <212> DNA S

<212> DNA o '

<213> Artificial: Sequence

<220>
<223> synthetic construct

<400> 651 : . . )
ctcgaccga o t9

<210> 652

<211> 9

<212> DNA ]

<213> Artificial. Sequence

<220> o .
<223> 'synthetic construct

<400> 652
ggtcgagac _ ‘ .9

<210> 653

<211> 9

<212> DNA C

<213> Artificial Sequence

- <220> o

<223> synthetic .construct

<400> 653 o

agagcagga ‘ 9

<210> 654

<211> 9

<212> DNA ,

<213> Artificial, Sequence

<220> .
<223> synthetic construct

<400> 654 : CoL
ctgctctac . o L9

<210> 655

<211> 9

<212> DNA o B
<213> Artificial: Sequence

<220> - ~ o
<223> synthetic -construct .
: .
<400> 655 ', : -
gtgctcgga ' o -9

<210> 656

<211> 9

<212> DNA : :
<213> Artificial’ Sequerce

119/162



<213> Artificial Sequence <220> .: . <223> synthetic' construct <400> 681
ccgaaagga 9 <210> 682 <211>~9 . <212> DNA <213> Artificlal. Sequence
<220> <223>. synthetic' construct <400>682 ctttcggac 9 <210> 683 <211> 9
<212> DNA <213> Artificial Sequence <220> ' <223> synthetic construct
<400> 683 WQ2WAHHATO 124/ 162 WO 2005/ 058479 PCT/ US2008CHA3264/0422641 0> 68. 4
<211> 9 <212> DNA <213> Artificial Sequence <220> <223> synthetic
construct ' <400> 684 ctcagtgac 9 <210> 685 <211> 9 <212> DNA <213>
ArtificidaloSequence <220> <223> synthetic construct <400> 685 cgtgctgga 9
<210> 686232 FYptiBticZTPRSLONA

© <400> 656 : _
. ‘cgagcacac: : . -9

. <210> 657
<211> 9 |
. <212> DNA' ‘ L
© «213> Artificial Sequence
<220> : .
<223> synthetic construct
. <400> 657 ' o
ctcgacaga . 9

<210> 658

<211> 9 °

<212> DNA" ‘
<213> Artificial Sequence’

<2205
<223> synthetic construct’

<400> 658 ' _
tgtcgagac: L R 9

<210> 659

. <211> 9
<212> DNA' .
<213> Artificial Sequence.

- <220> :
<223> synthetic construct

© <400> 659 ; -
ggagagtga : i -9

<210> 660:

<211> 9 ¢

<212> DNA: .
. <213> Artificial Sequence:
. <220> S ' o
' <2235 synthetic construct,

- <400>. 660 ; .
actctccac! ' , _ 9
"<210> 661% o
<2115 9 | .
<2125 DNA! .
. <2135 Artificial Sequence.

<220> o ‘
<223> synthetic construct
<4005 661 . : .
aggctgtgal| - - . I ' ' 9

1
|
i
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<213> Artificial Sequence: <220> <223> synthetic. construct '.. - <400> 686
cagcacgac 9 <210> 687 <211> 9 <212> DNA <213> Artificial Sequence <220>
<223> synthetic construct <400> 687 ccgaaacga -' - 9 <210> 68:8 <211> 9
<212> DNA <213> Artificial Sequence <220> <223> synthetic construct, <400>
688 gttt cgomo 2@5/058310> 689 <211> 9 <212> DNA c213> Art irdraisadosBegeence:
125/162 WO 2005/ 058479 PCT/ US2004/ 042964 <220> <223> synthetic construct

' c400> 689 gcggagaga. 9 <210> 690 <211> 9 <212> DNA <213> Artificial
Sequence<21822@2 <223> synthetic construct <400> 690 tctccgcac 9 <210> 691

<211> 9 <219 DNA <213> Art|f|C|aI Sequence
<212> DNA | :

<213> Art1f1c1a1 Sequence

<220> o
<223> synthetic construct

<400> 662
acagectac . . ' . 9

<210> 663

<211> 9

<212> DNA : ‘

<213> Art1f1c1a1 Sequence

<220> . A
<2235 :synthetic construct

<400> 663
agagcacga = - . -9

<210> 664 .

<211> 9

<212> DNA

<213> Artificial Sequence

<220> : .
<223> synthetic construct

<400> 664 : . .
gtgctctac . . 9

<210> 665

<211> 9

<212> DNA

<213> Artificial Sequence

<220> S :
<223> synthetic construct

<400> 665 -
ccatcctga Lo 9

<210> 666 . -

<211> 9.

<212> DNA - .
<213> Art1f1c1a1 Sequence

<220> .
<223> synthetic construct

<400> 666 B .
aggatggac | - o 9

<210> 667

<211> 9

<212> DNA _
<213> Art1f1c1a1 Sequence:
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<220> <223> synthetic construct <400> 691 ,gccgttaga 9 <210> 692 <211> 9
.. <212> DNA <213> Artificial Sequence <220> <223> synthetic construct
<400> 692, taacggcac 9 <210> 693 <211> 9 <212> DNA: <213> Artificial

Sequence <223> synthetic construct <400> 693 tctcgtgga 9 ~"<210> 694 <211>
9 <212> DNAVQPFUSBAD: i ficial Sequence <220> <223> synt REHUS2EPHREY uct

<400> 694 cacgagaac 9 = 126/ 162 WO 2005/ 058479 PCT/ U52004/ 042964 <210> 695
<211> 9 . <212> DNA <213> Artifi.cial. Sequence <220> <223> synthetic
const ruct?292400> 695 cgtgctaga 9 <210> 696 <211> 9 <212> DNA <213>

#a° &b

Artifici &f**8eHiEh 28223> synthetic construct <400>- 696

<400> 667
- gttcggaga : .3

<210> 668

<211> 9

<212> DNA .
<213> Artificial Sequence

<220>
<223> synthetic construct.

<400> 668 .
tcecgaacac . : ) 9

<210> 669
. <211> 9 -
<212> DNA .
<213> Artificial Sequence

<220> :
- <223> gynthetic construct

<400> 669 . _
. tggtagcga . o 9
<210> 670
- <211> 9

<212> DNA _ ,
" <213> Artificial Sequence

<220> :
<223> synthetic construct

© <400> 670 : ‘
gctaccaac : s

- <210> 671
©<211> 9.
<212> DNA ' | o
" <213> Artificial Sequence
<220> .
<223> synthetic construct

<400> 671 . .
gtgctccga : < . . 9

<210> 672
. <211> 9.
<212> DNA L Do
<213> Artificial Sequence
<220> : «f .
<223> synthetic construct.

<400> 672 L . A
ggagcacac : L e o ' 9
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tagcacgac 9 <210> 697 <211> 9 <212> DNA <213> Artificial Sequence <220>
<223> synthetic construct <400> 697 gcctgtctt 9 <210> 698 <211> 9 <212>
DNA <213> Artificial Sequence <220> <223> synthetic construct <4D0> 698
gacaggctc 9 <210> 699 <211> 9 <212> DNA <213> Artificial: Sequence <220>
<223> synt AR PWSB/AT r uct  <400> 699 ctcctggtt 9 <210>P¢WS@21/&49©64 <212>
DNA <213> Artificial Sequence <220> 127/162 W) 2005/058479

PCT/ US2004/ 042964 « <223> synthetic construct <400> 700 ccaggagtc 9 <210>
701 <211529> £212> DNA <213> Art| ficial Sequence <220> <223> synthetic
construct,;;3450> 70.1 .

<213> Artificial Sequence

<220> . .
<223> synthetlc construct

<400> 673 .
~gtgctcaga i f .9

<210> 674

<211> 9

<212> DNA - _
<213> Artificial Sequence

<220> . :
<223> synthetic construct

<400> 674
tgagcacac : . 9

<210> 675

<211> 9

<212> DNA )
<213> Artificial Sequence

<220>. .
- <223> synthetic construct

<400> 675 _
gccgttgga ' 9

<210> 676

<211> 9

<212> DNA’

<213> Artificial Sequence

<220> c ' .
<223> synthetic construct

<400> 676 |
_caacggcac: - . - : : 9

<210> 677

<211> 9

<212> DNA

. <213> Artificial Sequence °

<220> - .
<223> synthetic construct

<400> 677

gagtgctga ' 9
<210> 678

<211> 9 .

<212> DNA ! : .

.<213> Artificial ‘Sequence
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actctgectt 9 <210> 702 <211> 9 <212> DNA <213> Artificial Sequence <220>
<223> synthetic construct <400> 702 gcagagttc 9 <210> 703" <211> 9 ..
<212> .DNA <213> Artificial Sequence <220> <223> synthetic construct <400>
703 catcgcectt . 9 <210> 704 <211> 9 <212> DNA <213> Artificial sequence
<220> <223w@yoé/bssiioc construct <400> 704 ggcgatgtc 9 pePAUR200400B964211> 9
<212> DNA . <213> Artificial Sequence, <220> <223> synthetic construct
<400> 705 gccactatt 9 128/162 WD 2005/ 058479 PCT/ US2004/ 042964 <210> 706
<211> 9 _,5212> DNA <213> Artificial Sequence <220> <223> synthetic

CONSt I UC>23549Rnef98 construct ‘

<400> 678 . .
agcactcac .. ' 9

<210>- 679 '

<211> 9 :

<212>'DNA © . -

<213> Artificial Sequence

<220>. S
<223> synthetic construct

<4005 679
‘geteettga _ . S

<210> 680 . !
<211> .9 S
<212> DNA = !
<213> Artificial. Sequerice

<220> . o
'<223> synthetic construct

<400> 680 : . _
- aaggagcac . Sg

<210> 681

<211> 9

<212> DNA = ,
<213> Artificiadl Sequence
<220> -

<223> synthetic construct

<400> 681 ;
ccgaaagga S

<210> 682

<2115 9 N

. <212> DNA - L0
<213> Artificial. Sequence

‘ R -

<2205 Co o

<223> syntheétic construct

<400> 682 .

ctttcggac - | _ .9

<210> 683 .

<211> 9 .

<212> DNA = ‘ S
<213> Artificidl Sequence

<220> o :
<223> synthétic construct

<400> 683 - .
cactgagga ‘.. ! . : 9
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tagtggctc 9 <210> 707 <211> 9 <212> DNA <213> Artificial Sequence <220>
<223> synthetic construct <400> 707 cacacggtt _ 9 <210> 708 <211> 9 <212>
DNA <213> Artificial Sequence <220> <223> synthetic construct <400> 708
ccgtgtgtc 9 <210> 709 <211> 9 <212> DNA <213> Artificial Sequence <220>
<223> synt e Roos/eBmst r uct <400> 709 caacgcctt .. 9 <2POBUF2004/642964> 9
<212> DNA <213> Artificial Sequence <220> <223> synthetic construct <400>
710 ggcgttgtc 9. <210> 711 <211> 9 <212> DNA <213> Artificial Sequence
129/ 162 M»-286651058479 PCTIUS20041042964 <220> <223> synthetic construct
<400> 7%211> 9 ,

<212> DNA .

<213> Artificial Sequence

<220> . .
<223> synthetic construct

<400> 684
ctcagtgac ) 9

<210> 685

<211> 9

<212> DNA

<213> Artificial Sequence

<220> .
- <223> synthetic construct

<400> 685

cgtgctgga ’ 9
<210> 686

<211> 9

<212> DNA :
<213> Artificial Sequence:

<220> . E
<223> synthetic consgtruct .:

<400> 686
cagcacgac : . o v 9

<210> 687
<211l> 9 -
<212> DNA . .
<213> Artificial Sequence

<220> . ) - .
. <223> synthetic construct

<400> 687 . _ _
ccgaaacga \ ‘ o T N

<210> 688

<211> 9

-<212> DNA .

<213> Artificial Sequence

<220> - ' .

<223> synthetic construct,

<460> 688 .

gttteggac ' 9
<210> 689

<211> 9 ©

<212> DNA . : _
<213> Artificial Sequence:
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e i

actgaggtt 9 <210> 712 <211> 9 <212> DNA <213> Artificial Sequence <220>
<223> synthetic construct <400> 712 cctcagttc ..9 <210> 713 <211> 9 <212>
DNA <213> Artificial Sequence <220> <223> synthetic construct <400> 713
gtgctggtt 9 <210> 714 <211> 9 <212> DNA <213> Artificial Sequence <220>
<223> synt Ne? 2005/t r uct <400> 714 ccagcactc 9 <210>PCTHS200404390 <212>
DNA <213> Artificial Sequence <220> <223> synthetic construct <400> 715
cat cgack$208 <210> 716 <211> 9 <212> DNA . . <213> Artificial Sequence

<220> <223> synthételci compongitr uct <400> 716 gtcgatgtc 9 130/ 162 WO
2005105§ﬁﬂ8 5&?/USZOO4/O42964 i :

gcggagaga, _ ' -9

<210> 690

<211> 9

<212> DNA’ S
<213> Artificial Sequence

<220> . . .
<223> synthetic construct °

.<400> 690 .
tecteegecac, | . : S

<210> 691

<211> 9

<212> DNA . .
<«213> Artificial Sequence

'<220>
<223> synthetic construct .

. <400> 691 .
gcecgttaga . ' : 9

<210> 692

<211l> 9 -

<212> DNA '
<213> Artificial Sequence .

<220>
<223> synthetic construct

<400> 692 .
‘taacggcac : 9

<210> 693 .

<211> 9

<212> DNA' :
;<213> Artificial Sequence

+<220> : -
<223> synthetic construct

<400> 693°
‘tctegtgga. . i 9

. 210> 694"
<211> 9 *°
<212> DNA' - ,
. '<213> Artificial Sequence -

<220> : _ -
.<223> synthetic construct

' <400> 694 : .
cacgagaac - : : 9
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.<210> 717 <211> 9 <212> DNA <213> Artificial Sequence <220> <223>
synthetic construct <400> 717 ccattggtt ,9" <210> 718. <211> 9 <212> DNA
<213> Artificial Sequence <220> <223> synthetic construct, <400> 718
ccgatggtc 9 <210> 719 <211> 9 <212> DNA <213> Artifici uence <220>
<2%3>ggyntﬁ@??%ﬁeﬁﬁgﬁruct~ <400> 719 gctgcactt 9 <210% %75§”EQY?§“9 <212>
DNA <213> Artificial Sequence . <220> <223> synthetic construct <400> 720
gtgcagct0919>692210> 721 <211> 9 <212> DNA .<213> Artificial Sequence
<220> <22§ilegnthet|c construct .. <400> 721 acagaggtt 9 <210> 722 <211> 9

<213> Art1f1c1a1_Sequence

<220>
<223> synthetlc construct

<400> 695
cgtgctage‘ . ' : 9

<210> 696 -

<211l> 9 C

<212> DNA

<213> Art1f1c1al Sequence

- <220> : ) )
<223> synthetic construct

<400> 696 I
tagcacgac . o ] 9

<210> 697
© T <211> 9 .
_<212> DNA
<213> Art1f1c1al Sequence

<220> : : :
<223> synthetic construct

<400> 697 )
gcctgtett E . 9

<210> 698

<211> 9

<212> DNA i
<213> AItlflClal Sequence

<220>
<223> synthetlc construct

| <400> 698 .
“gacaggcte | | L o 2

- <210> 699 o
<211> 9 °
<212> DNA " ! )
<213> Art1f1cia1 Sequence

" <220> P : D .
<223> synthetic construct
<400> 699 : : : : :
ctcctggtt o . ' . 9

<210> 700
<211>'9 .

<212> DNA -
<213> Art1f1c1a1 Sequence

<220>
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<212> DNA <213> Artificial Sequence 131/162 WD 2005/ 058479 PCT/ US2004/ 042964
<220> <223> synthetic construct <400> 722 cctctgttc .9 <210> 723 <211> 9
<212>:DNA <213> Artificial Sequence <220> <223> synthetic construct <400>
723 agtgccgtt 9 <210> 724 <211> 9 . <212> DNA <213> AWtIfICIa| Sequence
<220> <223YVOMIE e construct <400> 724 cggcacttc 9. PPTUSERYYD6E 5 <0115
9 <212> DNA <213> Artificial Sequence <220> <223> synthetic construct
<400> 7ZB2PyGaRALEic gonseFigs 726 <211> 9 <212> DNA <213> Artificial
Sequence - <ggg> <223> synthetic construct <400> 726 atgtccgtc . 9- <210>
27 <2:l':lzca gagtc ' 9
f <210> 701

<211> 9 |
. <212> DNA ,
. <213> Artificial Sequence

"’ <220>
: <223> synthetlc construct

<400> 701
| actctgcett ' 9

T <210> 702
<211> 9
- <212> DNA
T <213> Art1f1c1al Sequence

" <220>
<223> synthetlc construct

 <400> 702 o
' gcagagttc . ‘ . 9

<210> 703
<211> 9 .
<212> DNA. '
. <213> Artificial Sequence

- <220> : Co
" <223> synthetic construct

. <400> 703
' catcgcctt - 9

<210> 704
. <211> 9
<212> DNA
. <2135 Artificial SeQuence

. <220> ; . : .
. <223> synthetic :construct

<400> 704 _ ,
. ggcgatgtc . , 9
<2105 705
" <211> 9
<212> DNA :
<213> Artificial Sequence,

. <220> o
<223> synthetic construct

<400> 705

. gccactatt : V . B : 9
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<212> DNA . , <213>-Artificial Sequence <220> ' <223> synthetic construct
<400> 727 ggtctggtt 9 132/162 WO 2005/ 058479 PCT/ US2004/ 042964 <210>, 728
<211> 9 cc212> DNA <213> Artificial Sequence <220> <223> synthetic
construct <400> 728 ccagacctc - - 9 <210> 729 <211> 9 <212> DNA <213>.
Artificial WRHIEMBE® <220> <223> synthetic construct <BEHYUS20904Y2¥4dgacggtt 9
<210> 730 <211> 9 <212> DNA <213> Artificial Sequence <220> <223>
synthetic construct = <400> 730 ccgtctctc 9 <210> 731 <211> 9 <212> DNA
<213> Ar<2i0> 79&ial Sequence <220> <223> synthetic construct <400> 731
ctttccgf?l1> gNA <210> 732 <211> 9

<213> Art1f1c1a1 Sequence

<220> .
<223> synthetlc construct

<400> 706 _ ,
tagtggcte . e 9

<210> 707

<211> 9

<212> DNA .
<213> Artificial Sequence

<220> L
<223> synthetlc construct

<400> 707
cacacggtt o 9

<210> 708

" <211> 9
<212> DNA , _
<213> Artificial Sequenhce

<2205 .
<223> synthetlc construct N

<400> 708 : .
ccgtgtgte ' . : 9

<210> 709

<211> 9

<212> DNA

<213> Artificial Sequence

<220> . .
<223> synthetic.construct,

- <400> 709 .
caacgcctt ) - ‘ 9

<210> 710

<211> 9

<212> DNA

<213> Art1f1c1al Sequence

<220> .
<223> synthetic construct

<400> 710
ggcgttgte o ‘ : 9.

- <210> 711
<211> 9
<212> DNA : .
<213> Artificial Sequence
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<212> DNA <213> Antificial Sequence <220> <223> synthetic construct <400>

732 cggaaagtc 9
<400> 733 bagatggtt

<210> 733 <211> 9
133/ 162 WD 2005/ 058479 PCT/ US2004/ 042964
19 <210> 734 <211> 9

Sequence w@200s/05828> synt hetic:'construct

<211> 9
construct
Artifi cizeb>Sequence

<212> DNA <213> Artificial
. <400>, 735 cggacactt 9.

. <210>.
<220> <223> synt heti c:

<210> 7&FR3IcBypshegic construct

<400> 711
actgaggtt

<210> 712
<211> 9
<212> DNA
<213>
<220>
<223>

<400> 712
cctcagttce

<210> 713
<211> 9
‘<212> DNA

Artificial Sequence

synthetic construct

<213> Artificial Sequence

. <220> o

- <223> synthetic construct

<490> 713
~gtgctggtt

©<210> 714
<211>'9 .
<212> DNA

<213> Artificial Sequence

<220>

<223> synthetic construct

<400> 714
‘ccagcactce

<210> 715
<211> 9
<212> DNA

<213> Artificial Sequence

'<220>

<223> synthetic construct

<400> 715
catcgactt

<210> 716
<211> 9
<212> DNA

<213> Artificial Sequence

<220>

<223> synthetic coﬁstruct

<400> 716
gtcgatgtce

“130/162

<212> DNA <213> Art if i

' Sequence
736 . . '

al' Sequence

<220> <223> synthetic construct

<212> DNA <213> Artificial

<400> 734 areRyuo4964 <210> 735
<220> <223>. synthetic:

<211> 9 <212> DNA <213>
construct * <400> 736 gtgtccgtc 9



<212> DNA <213> Artificial Sequence <22:0> <223> synthetic construct <400>
737 actctcgtt .9 <210> 738 <211> 9 <212> DNA .: .. <213> Artificial
Sequence <220> <223> synthetic construct <400> 738 cgagagttcy, . 9,
134/ 162 WD 2005/ 058479 PCT/ US20041042964 <210> 739 <211> 9 <212> DNA <213>
Artificial wBagesmssey <220> <223> synthetic construct <POMS20@®429609cactt 9
<210> 740 <211> 9 <212> DNA <213> Artificial. Sequence <220> <223>
synthetic .construct <400> 740 .gtgctgctc 9 <210> 741 <211> 9 <212> DNA
. <213> psid-f4ei al- Sequence <220> <223> synthetic construct <400> 741
act ctcck2119 9<210> 742 <211> 9

<212> DNA

<213> Artificial Sequence

<220>
<223> gynthetic construct

<400> 717 _ ,
ccatcggtt - _ ’ .9’

<210> 718

<211> 9

<212> DNA

<213> Art1f1c1al Sequence

: <220> .
" <223> synthetic conatruct

" <400> 718 _
ccgatggte , 9.

" <210> 719
<211> 9
<212> DNA .
<213> Artificial Sequence

<220> '
<223> synthetlc construct -

<400> 719 .
gctgcactt ) 9

<210> 720

<211> 9

<212> DNA

<213> Artificial Sequence

<220>
<223> synthetic construct

<400> 720 _ _
gtgcagcte . | A A 92

<210> 721

T <211> 9 . . L :
<212> DNA = - o '
,<213> Art1f1c1al Sequence ‘

<220> . A
<223> synthetic construct

<400> 721 . : :
acagaggtt . _ : 9

<210> 722

<211> 9

<212> DNA

<213> Artificial Sequence
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<212> DNA <213> Artificial

742 ggagagt

tc 9

<220> <223> synthetic construct

: <212> DNA <213>Artificial"
PCT/ US2004V 020303847922 3>'
745 <211> 9

construct
Artificdeab>
<210> 7A#3x

<400>

<400> 745 agagccgtt 9
Sequence -
EI&Epeglc construct

722

cctctgtte

<210>
S <211>
. <212>.
'<213>

<220>
<223>

<400>

723

9

.DNA

Art1f1c1a1 Sequence

synthetic construct

723

agtgccgtt

<210>
<211>
<212>
<213>

<220>
<223>

<400>

724

9

DNA _
Art1f1c1a1 Sequence

synthetlc construct

724

cggcacttce

<210>
<211>
<212>
<213>

<220>
<223>

- <400>

725

9

'DNA )
Art1f1c1al SequenCe

synthetlc construct

725

cggacattt .

<210>
<211>
<212>
<213>

<220>
<223>

<400>

726

9

-DNA !
Art1f1c1a1 Sequencew

synthetlc construct

726 -

atgtccgtc '

<210>»
<211>
<2125
<213>-

<220
<223>

<400>

727

9 .

DNA :
Art1f1c1a1 Sequence

synthetlc construct

727

ggtctggtt |

Sequence
<210> 743 <211> 9

<400> 743 accttggtt

<210>

<220> <223> synthetic '
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Sequence
746 <211> 9
construct

<220> <223> synthetic construct

<212> DNA <213>, Artificial

<400>
Sequence
9 <210> 744 <211> 9

. Sequence <220> 135/162 WO 2005/ 058479
synthetic construct <400> 74PCAAEAY404286%
<212> DNA <213> Artificial

<210>

<220> <223> synthetic

<212> DNA <213>.

<400> 746 cggctcttc 9



<212> DNA ... .. <213> Artificial Sequence <220> <223> synthetic construct
<400> 747 accttgctt 9 <210> 748 <211> 9 <212> DNA <213> Artifici al

Sequence <220> .i <223> synthetic construct <400> 748 gcaaggttc 91 <210>
749 <211> 9 <212> DNA <213> Artificial Sequence <220> <223> synthetic
construct we4@B8mssaz0 aagtccgtt 9 <210>- 750 136/ 162 WRCIO(G2408884740

PCT/ US2004/ 042964 . <211> 9 <212> DNA <213> Artificial Sequence <220> <223>
synt heti c constiruct - <400> 750 cggactttc 9 <210> 751 <211> 9: <212> DNA
<213> Aetiotimeal - Sequence <220> <223> synthetic construct '~ <400> 751

act ggt3119 9 <210> 752 <211> 9
gg gg<212> DNA | :

<213> Artrf1c1al Sequence

<220> o '
<223> synthetic ‘construct

<400> 728 | o
ccagaccte ' : ; 9
<210> 729 .

<211> 9

<212> DNA

<213> Artificial Sequence

<220>
<223> synthetlc construct

<400> 729 : ,
gagacggtt . ' 9 -
<210> 730 .

<211> 9 '

<212> DNA
<213> Art1f1c1a1 Sequence

. <220>
<223> synthetlc construct o

<400> 730 - '
cegtetcte ¢ T 9

<210> 731 : -

<211> 9

<212> DNA .

<213> Artificial Sequence

<220> |
<223> synthetlc ‘construct

- <400> 731 L ~ _ .
cttteegtt . . . B .9

<210> 732 !
<211> 9 !
<212> DNA :
<213> Artificial Sequence

<220>
<223> synthetlc construct

<400> 7327 - : o
cggaaagtc s L 2

<210> 733 ;

<211> 9

<212> DNA ' :

<213> Art1f1c1a1 Sequence
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<212> DNA. <213> Artificial Sequence <220> <223> synthetic construct <400>
752 ccagtcctc 9 <210> 753 <211> 9 <212> DNA <213> Artificial Sequence
<220> <223> synthetic construct <400> 753 gtcgttctt 9 <210> 754 <211> 9
<212> DNA <213> Artificial Sequence <220> <223> synthetic construct <400>
754 gaacgdQ WOY0BLD10> 755 <211> 9 <212> DNA <213> Ar PEFUEI44&¥4uence
<220> <223> synthetic construct 137/162 WD 2005/ 058479 PCTI US2004/ 042964
<400> #3soxagcatctt' 9 <210> 756 <211> 9 <212> DNA <213> Artifici al
Sequenc@23xpprheriongyptthet i ¢ construct <400> 756 gatgctgtc 9 <210> 757

<211> 9.
<400> 733 ;

cagatggtt 9.

<210> 734

<211> 9 .

.<212> DNA =, :
<213> Artificial Sequence

<220> o :
<223> synthetic . construct

<400> 734
ccatctgtc ) -9

<210> 735

<211> 9 R

<212> DNA . . ;
<213> Artificial Sequence

<220> . ‘ .
<223> synthetic 'construct

<400> 735 - . :
cggacactt | ‘ 9.

.<210>. 736 -

<211> 9

<212> DNA :

<213> Artificial Sequence
<22°> . B
<223> synthetic ‘construct

<400> 736 ; .
gtgtcegte | . 1 -9

<210> 737
<211> 9

' <212> DNA ;- .. i
<213> Artificial Sequence

<220> L -
<223> synthetic ‘construct

<400> 737 : .
actctegtt | B . ‘9

<210> 738
<211> 9 .
<212> DNA .. ;

<213> Artificial Sequence

5

<220> P
'<223> synthetic ;construct

<400> 738 _
cgagagttce:- . : ;9.
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<212> DNA <213> Artificial Sequence <220> <223> synthetic construct <400>
757 ctatccgtt 9 <210> 758 <211> 9 <212> DNA <213> Artificial Sequence
<220> <223> synthetic construct <400> 758 cggatagtc 9 <210> 759 <211> 9
<212> DNA <213> Artificial Sequence <220> <223> synthetic construct <400>
759 acactc 0> 760 <211> 9 <212> DNA ' <213> Apbicfisi guence,
<220> <223§$(2§/0§%/ éﬁgc construct- <400>.760 cgagtgttc 9 E’Eg%@@%‘f%ﬂb 9
138/162<¥g&g g§ﬁ058479 PCT/ US2004/ 042964 <212> DNA <213> Artificial
Sequenc;e<21<>22 > <223>: synthetic construct <400> 761 atccaggtt. 9 <210>
762 <211n8 pg2l2> DNA -

-<213> Artificial Sequence

<220>
- :1<223> synthetic ¢onstruct

'<400> 739 _
gcagcactt - o _ 09

,<210> 740

"<211> 9

"<212> DNA

{<213> Artificial Sequence

' <220> o
'«223> synthétic construct

<400> 740 ;
‘gtgctgctce - 9

.<210> 741

<211> 5

"<212> DNA

-<213> Artificial -Sequence

.<220> . .
<223> synthetic-construct

‘<400> 741 .
ractectectt . ' 9

<210> 742 -

- <211> 9

<212> DNA

<213> Artificial Sequence

<220> .
-<223> gynthetic construct

<400> 742 : . , : : L .
ggagagtte _ : 9 .
<210> 743 -

:<211> 9 . ‘

./ <212> DNA

<213> Artificial Sequence

<220> ; ., : .
'<223> synthetic construct

"<400> 743 _ ' ‘
accttggtt - , : ;o -9

"<210> 744 ;i .

<211>'9 5;

.<212> DNA

. <213> Ar;ificiaL&Sequence

<220>
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<213> Artifici
cctggattc 9
<223> synt heti
DNA <213> Arti

caggaact cwd 20052050479 765 <211> 9

<223> syntheti
<212> DPNA,<

WO 2005/0584 9 PCT/U82004/042964

<212> DNAo> 744

<210> 763 <211> 9

al Sequence

Cc construct

ficial Sequence

c construct
i Liddngl Alce Sequence

<212> DNA..
<400> 765: acactcctt 9.

<220> <223> synthetic construct
<212> DNA,
<400>763 gttcctgtt 9

<213> Artifici
<210> 76

<220> <223> synthetic construct
<213> ArtipCoUSd004BaLRSENCE

<210>

<400>762
al Sequence <220>
4' <211> 9 <212>
<400> 764
<220>

766 <211> 9

© <220> <223> synthetic construct 139/162

<400> 766 ggagtgttc 9

ccaaggtte

<210> 745

<211> 9

<212> DNA :

<213> Artificial Sequence

<220> : :
<223> synthetlc construct

<1005 745
agagccgtt

<210> 746

<211> 9

<212> DNA P

<213> Artificidl Sequence
<220> ' i

<223> synthetlc construct

<400> 746
cggctcttc

<210> 747
<211> 9
<212> DNA

<213> Artifidial Sequence

<220>

<223> synthetlc construct

<400> 747
accttgctt

<210>,748'
" <211> 9
<212> DNA

<213> Art1f1c1a1 Sequence'

<220>

-<223> synthetlc construct‘

<400> 748
gcaaggttc
<210> 749
<211>' 9

<212> DNA
<213> Artificial Sequence

<220>

<223> synthetlc construct

<4oo; 749
aagtcegtt

<210> 750

136/162

<210> 767 <211> 9

9



<213> Artificial
gttcctctt 9

sequence

<223> synthetic construct

DNA . :.

<213> Artificial

<212> DBMA1x<213> Artificial

<' 400> <A73> MNeggcattt 9
<211> 23725t

ial Sequence

<220>
<223> synthetic -construct

<400> 750
cggactttc

<210> 751

<211> 9

<212> DNA

<213> Artificial Sequence

<220> .
<223> synthetic construct

<400> 751
ggactggtt

<210> 752

<211> 9

<212> DNA.

<213> Artificial Sequence

<220>
<223> pynthetic construct

<400> 752
ccagtcctc

<210> 753

<211> 9

<212> DNA :
<213> Artificial Sequence

<220>
<223> synthetic construct

<400> 753
gtcgttett

<210> 754

<211> 9

<212> DNA .

<213> Artificial Sequence

<220> :
<223> synthetic construct

<400> 754
gaacgactc

<210> 755
<211> 9
<212> DNA

' <213> Artificial Sequence

<220>
<223> synthetic construct

<210> 768 <211> 9
Sequence

769 ct ggctW¥o 005058479 10> 770 <211> 9
<220> <223> synthetic construct

<210>

<220> <223> synthetic construct
<212> DNA <213> Artificial
<210> 769
<220> <223> synthetic construct
<212> DNA <213> APCTUSI0404284quence
<400> 770 gagccagtc . 9
Sequence : <220> <223> synt heti c,
772 140/ 162 WD 2005/ 058479 PCT/ US2004/ 042964

<400> 768 gaggaactc 9

137/162

<' 400> 767
Sequence <220>
.<211> 9 <212>
<400>

<210.> 771 <211> 9
construct



<213> Artificial Sequence .<220> <223> synthetic construct <400> 772
atgccgttc 9 <210> 773 <211> 9. . <212> DNA <213> Artificial Sequence

<220> <223> synthetic construct <400> 773 ggtgaggtt 9 <210> 774 <211> 9
<212> DNA <213> Artificial Sequence <220> <223> synthetic construct <400>
774.. cct 2408058979 <210> 775 ' <211> 9 <212> DNA <21BSTAS2I04PEPE| , Sequence
<220> <223> synthetic construct <400> 775 "' .. ccttccgtt 9 <210> 776 <211>
9 <212> DNA:_ ~<213> Artificial ~Sequence <220> <223> synthetic construct
<400> ‘7¥®> 7%¥ygdaggtc '. 9 <210> 777 <211> 9 <212> DNA <213> Arti'ficial
Sequen¢esca&Fo> 3

<210> 756 .
<211> 9 .
<212> DNA ' - :
<213> Artificial Sequence .

- «220> . C o .
'<223> syntheétic construct

" <400> 756 :
gatgctgte . - ' 9

<210> 757 - -

<211> 9

' <212> DNA _ |
. <213> Artificial Sequence

' <220> ' :
<223> synthetic construct

<400> 757 -
ctatcegtt : 9

<210> 758
<211l> 9 -
. <212> DNA
“ ¢213> Artificial Sequence

<220> . .
<223> synthetic construct

. <400> 758
cggatagtc , 9

" <210> 759 -

- <211> 9 :

<212> DNA -

<213> Artificial Sequence

<2205 . ¢,
<223> synthetic construct .

<400> 759 | o o ‘ .
acactcgtt - , , ' ‘ .9

<210> 760
<211> 9
' <212> DNA : o
<213> Artificial Sequence ,

<220> ‘
<223> synthetic construct

<400> 760 = :
cgagtgttc; o - 9

<210> 761 : : . '
<211> 9 - : ‘
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141/ 162 WD 20051058479 PCTI LS2004/ 042964 <223> synthetic construct <400>
777 tacgctctt 9 <210> 778 <211> 9 <212> DNA <213> Artificial Sequence
<220> <223>. synthetic construct <400> 778 gagcgtatc 9 <210> 779 <211> 9
<212> DNA <213> Artificial Sequence <220> <223> synthetic construct <400>
779 acggc X 100505479<210> 780 <211> 9 <212> DNA . . <2TQUURPY442%E 5
Sequence <220> <223> synthetic construct <400> 780 ctgccgttc 9 <210> 781
<211> 921229 DNA <213> Artificial Sequence. <220> <223>. synthetic
const r 4e13> aghicipd1Semeracgtt 9 <210> 782 <211> 9 <212> DNA <213>
ArtifigLﬁL‘Sequence.. <220>

<223>:syn6hetic.éonstruct

<400>, 761 .
atccaggtt: - - o "9

<210> 762
<211> 9
<212> DNA’
<213> Artificial Sequence

<220> L :
<223> synthetic construct

<400> 762 : ,
cctggatte ' 9

¢ <2105 763
<211> 9
 <212> DNA,
<213> Artificial Sequence -

<220> ; :
<223> synthetic construct

' <400> 763 . S
gttcctgtt 9 - -

<210> 764"
<211> 9 .
" '<212> DNA-
<213> Artificial  Sequence

<220> o i
<223> synthetic construct

| <400> 764
' caggaactc . . o 9

<210> 765' '
<211> 9 | i

<212> DNA. . :

<213> Artificial Sequence
<220> o :
<223> synthetic construct
<400> 765 .

acactccett ' ~ 9.

<210> 766

<211> 9

'<212> DNA )

<213> Artificial Sequence.

<220> ; ,
<223> synthetic construct

© 139/162



<223> synthetic construct <400> 782 cgtca'gttc .9 1421162 WO 2005/ 058479
PCT/ US2004/ 042964 <210> 783 <211> 9 <212> DNA <213> Artificial Sequence
<220> <223> synthetic construct <400> 783 .acggaactt 9 '<210> 784 <211> 9
<212> DNA <213> Artificial Sequence <220> <223> synthetic construct <400>
784 gt gccovoe008/058439210> 785 <211> 9 <212> DNA <213> APCrfuseiogh428a8quence
<220> .. <223>.synthetic.construct <400> 785 actgacctt 9 <210> 786 <211> 9
<212> DNA <213> Artificial Sequence <220> <223> synthetic construct <400>
786 ggt@agttres. 9 <210> 787 <211> 9 <212> DNA <213> Artificial Sequence
1220> ggagtgttc N 9

<210> 767

<211> 9 . i

'<212> DNA = = -

<213> Artificial Sequence

<220>
<223> synthetic construct

<400> 767 L '
gttcectett : o : -9

<210> 768
<211> 9
<212> DNA P
<213> Artificial Sequence

<220> o :
<223> synthetic construct

<400> 768
" .gaggaactc - 9

<210> 769 .

‘<211> 9

<212> DNA .. & - o T
<213> Artificial Sequence

<220> .
<223> synthetic construct -

<400> 769 ‘
ctggctctt 9

<210> 770 °

<211> 9 .

<212> DNA . .

'<213> Artificial bgquence

<220> S
| .<223> synthetic construct

<400> 770 ' . .
gagccagtc S : 9

<210> 771

C <211> 9 .
<212> DNA .- . .
<213> Artificial Sequence
<220> _
<223> synthetic construct

<400> 771 " S ;
_acggcattt ' ' 9

Lo
<210> 772
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<223> synthetic construct <400> 787 tttgcggtt . .9 <210> 788 <211> 9
<212> DNA <213> Artificial Sequence <220> 143/162; WD 20051058479

PCT/ US2004/ 042964 c223> synthetic construct <400> 788 ccgcaaatc 9 <210>
789 <211> 9 <2 12> DNA <213> Artificial Sequence <220> <223 synt hetic
construct MPBYAEE™ . . tggtaggtt 9 <210> 790 <211> SCTIHIHY0 <213>

Artificial Sequence <220> <223> synthetic construct <400> 790 cctaccatc 9
<210> 791234 P> 9 ©<212> DNA <213> Artificial Sequence <2205 <223>

synt het i c2¢onSPy <400> 791 gttcggctt 9 <210> 792 <211> 9 | <212> DNA
213> ArtH S PEF f%saﬁeﬁseenzizm g -

- <220>
<223> synthetlc construct

<400> 772 . .
atgccgtte | ' 9

<210> 773 .
<211> 9.

- <212> DNA - :
<213> Art1f1c1al Sequence

<220>
<223> synthetlc construct

<400> 773 - ' .
ggtgaggtt @ . 9

' <210> 774

"<211> 9 ‘

<212> DNA - .

<213> Art1f1c1a1 Sequence

<220> . . ’
<223> synthetic construct

<400> 774.0 . o .
ccteaccte Co : : 9’

<210> 775 ° ;.

<211> 9 'j:.

<212> DNA

<213> Artificial .Sequence

<220> . :
- <223> synthetlc construct

<400> 775 ?f" S | » P
ccttecegtt ¢ - L ' -9

. <210> 776 | i
<211> 9

. <212> DNA
<213> Art1f1c1a1 Sequence

PO |
xif'j'v

<220> ..' :
<223> synthetlc construct

<400> 776 . g . , :
.cggaaggtcf:if P . - . . ‘9

<210> 777 ¢ .
<211> 9

<212> DNA i ’
<213> Art1f1c1al Sequence

<220> ‘;',f '
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<223>. synthetic construct <400> 792 gccgaactc 9 <210> 793 <211> 9 <212>
DNA <213> Artificial Sequence <220> <223> synthetic construct <4'00> 793
gcecgttctt 9 <210> 794 144/162 WD 2005/ 058479 PCTt US2004/ 042964 <211> 9
<212>. DNA <213> Artificial sequence <220> <223> synthetic construct <400>
7941 gaacgHQ WO50S89 <210> 795. <211> 9 <212> DNA <213BCHPPIPYMUt sequence
<220> <223> synthetic construct <400> 795 ggagaggtt, 9 <210> 796 <211> 9
<212> uﬁ?iﬁiﬁﬁﬂﬂ%qf#Wﬁ%Wc%equence <220> <223> synt hetic-construct <400>
796 cctctect D <210> 797 <211> 9 <212> DNA <213> Artificial Sequence
<220> tacgctctt . . 9
«210> 778

<211> 9

<212> DNA

<213> Art1f1c1a1 Sequence-

<220> : L
<223> synthetic construct -

<400> 778 .
gagcgtatc . . 9

<210> 779

<211> 9

<212> DNA :
<213> Art1f1c1al Sequence

<220> : C )
<223> synthetic .construct

<400> 779 :
acggcagtt ' : 9

:¢210> 780

© <211> 9
<212> DNA :
<213> Art1f1c1al Sequence

<220> . ' )
<223> synthetic construct

<400> 780 ] .
ctgcegtte o ) 9 .

<210> 781

<211> 9

<212> DNA -

<213> Art1f1c1al Sequence.

<220>. Lo . R

<223> synthetlic construct

<400> 781 , o
actgacgtt . : 9
<210> 782

<211> 9

 <212> DNA ' .
<213> Artificial Sequencen

<220> ) ) ]
<223> synthetic construct -

<400> 782 . : :
cgtcagttce o ; 9.
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<223> synthetic construct <400> 797, cactgactt'. 9 <210> 798 <211> 9

<212> DNA c213> Artificial Sequence <220> <223> synthetic construct <400>
798 gtcagtgtc: ' 9 <210> 799 <211> 9 . <212> DNA <213> Artificial Sequence
<220> <223>. synthetic construct | 145/162 WD 2005/ 058479 PCT/ US20041042964
<400> 799 V¥QRYEPTTY 210> 800 <211> 9 <212> DNA <21BSTAISRIORPEPE Sequence
<220> <223> synthetic construct- -<400> 800 gagcacgtc 9 <210> 801 <211> 9
<212> DMA16s238> Artificial Sequence <220> <223> synthetic construct <400>

801 aatségytPNg <210> 802 <211> 9 <212> DNA <213> Artificial Sequence
<212> DM . ' : : ' :

<213> Artificial Sequence

<220> ) .
<223> synthetic construct

<400> 753_ , . B :
racggcactt, . . : 9

'<210> 784"

'<211> 9

<212> DNA.

<213> Artificial Sequence

<220>
<223> synthetic construct

<400> 784 ‘ :
gtgecegtte . ' 9

1<210> 785

'<211> 9

<212> DNA .
<213> Artificial ‘Sequence

<220> .
. <223> synthetic.construct

<400> 785 .
actgacctt _ : 9

<210> 786

.<211> 9

<212> DNA -

<213> Artificial Sequence

<220>
<223> gsynthetic construct

‘<400> 786 : .
ggtcagttc: < s : , 9

'<210> 787

<211> 9 - .
<212> DNA' - :
<213> Artificial :‘Sequence

<220> :
.<223> synthetic construct °

<400> 787 4 o :
tttgcggtt : . , ‘ - ‘9

<210> 788

<211> 9.

<212> DNA . .
<213> Artificial Sequence

| <220>

143/162 .



<220> <223> synthetic construct <400> 802 gcggatttc 9 <210> 803 <211> 9
<212> DNA <213> Artificial Sequence <220> <223> synthetic construct <400>
803 aggctggtt <210> 804 <211> 9. <212> DNA <213> Artificiali Sequence
<220> | : <223> synthetic construct <400> 804 ccagccttc 9 <210> 805

<211> 9 120 2082038892005/ 058479 PCT/ US2004/ 042964 <212pPCDNS20kZA3%64Artifi ci al
sequence <220> <223> synthetic;construct’ <400> 805 gctagtgtt 9; <210>
806; <21L3 Ynerdlid>c gnmE5;;3> Artificial Sequence <220> <223> synthetic
construct <400> 806 cactagctc 9 <210> 807 <211> 9 <212> DNA <213>
Artlflelqd>'86quence

ccgcaaatc o 2

: <2JO> 789
<211> 9
i <212> DNA , 4
" «213> Artificial Sequence

, <220> , o
: <223> synthetic construct

 <400> 789 : . _
tggtaggtt 4 : ' 9

© «210> 790

- <211> 9

* <212> DNA ‘ :
<213> Artificial Sequence

L <220> o
© <223> synthetic construct

" <400> 790 _
. cctaccatc ) 9

<210> 791
<211l> 9
- <212> DNA
T <213> Art1f1c1al Sequence

" <2205 : .
. <223> synthetic construct

‘ <400> 791
- gttcggett _ ' 9

¢ <210> 792

. <211> 9

| <212> DNA ‘
<213> Art1f1c1a1 Sequencef

:;<220>: : :
: <223> synthetlc construct

. <400> 792 ; _
gccgaactce j : i 9

1 <210> 793

. <211> 9 S . ,
<212> DNA ' ;

» <213> Art1f1c1al Sequence '

. <220>
, <223> synthetlc construct

© <400> 793 . )
gcegttett R 9

' <210> 794
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<220> <223> synthetic construct <400> 807 ggagagct t . .. "9... ;. <210>
808 <211> 9 <212> DNA <213> Artificial Sequence <220> <223> synthetlc
construct <400> 808 gctctcctc 9 <210> 809 <211> 9 <212> DNA <213> Ar.t
ificial Sequence, <220> <223> synthetic construct. <400> 809 ggagagatt 9:
<210> 810 wakdsznls4755212> DNA <213> Artificial Sequence PCIAZ2BO404296P23>
synthetic construct, 147/162 WO 20051058479 PCT/ US20041042964 <400> 810
tctctcct g29i» $210> 811 <211> 9 <212> DNA <213> Artificial Sequence <220>
<223> synbbet bsaconstruct <400> 811 aggctgctt 9 <210> 812 <211> 9 <212>
DNA <213>27¢+ lhhscﬁlaialSéefmenee ' :

<220>
<223> synthetic construct

<400> 794f" _ , .
gaacggctc. _ 9

<210> 795,
<211> S i
'<212> DNA:
<213> Art1f1c1a1 Sequence

<220>
<223> synthetlc construct

<400> 795 - :
ggagaggtt. S - ' 9

<210> 796

<211> 9

<212> DNA’

<213> Art1f1c1al Sequence

<220> :
<223> synthetic :construct

<400> 796 .o
cetctecte ' - : 9

<210> 797

<211> 9

<212> DNA.

<213> Artificial Sequence

<220> ) .
<223> synthetic construct

<400> 797 ° _ .
cactgactt! : . 2 -

'<210> 798 -
<211> 9
<212> DNA .
. <213> Artificial Sequence

<220>
'<223> synthetic construct

<400> 798 . , \ ‘
gtcagtgtc: ‘ ' ' o 9

'<210> 799~

<211> 9

<212> DNA"

<213> Artificial Sequence

'<220> ,
<2235 synthetlc construct

l
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<220> <223> synthetic construct <400> 812 gcagccttc 9 <210> 813 <211> 9
.<212> DNA <213> Artificial Sequence <220> <223> synthetic construct <400>
813 gagtgcgtt 9 <210> 814 <211> 9 <212> DNA <213> Artificial Sequence
<220> <223> synthetic construct <400> 814 cgcactctc .9 <210> 815 <211> 9
<212> DNA wldws/sgimfi ci al Sequence <220> <223> synt hep¢Tusoogisset <400>
815 ccatccatt 9 '<210> 816 <211> 9 . <212> DNA 148/ 162 WD 2005/ 058479

PCT/ US2004/ 042964 <213> Artificial Sequence <220> <223>' synthetic

const r uetoo><#A0> 816 tggatggtc 9 <210> 817 <211> 9 <212> DNA <213>

Artifi cratgcBetfuence -9

<210> 800

<211> 9

<212> DNA

<213> Artificial Sequence

<220>
<223> synthetlc construct

<400> 800 : . . .
gagcacgtc : ,: .9

<210> 801 ' .

<211> 9 .

<212> DNA :

<213> Art1f1c1a1 Sequence

<220>
<223> synthetlc construct

" <400> 801
~aatccgcett o : 9

<210> 802
- .«211> 9 ..
«<212> DNA
<2135 Art1f1c1a1 Sequence

<220> A ‘
<223> syntheétic construct

<400> 802
gcggattte : ) i 9

<210> 803

<211> 9 - .

<212> DNA

<213> Artificial Sequence

<220> . :
"¢223> synthetlc construct

<400> 803 . , _ .
aggctggtt | S

<210> 804 - _
<211> 9. i
<212> DNA :
<213> Art1f1c1a1 . Sequence
t
<220> P
'<223> synthetlc construct

<400> 804 )
ccagccette : - .9

<210> 805 -
<211> 9 '
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<220> <223> synthetic construct <400> .817 gctagtctt 9 <210> 818 <211> 9
<212> DNA <213> Artificial Sequence <220> <223> synthetic. construct <400>
818 gactagctc "9'. <210> 819 <211> 9 <212> DNA <213> Artificial 'Sequence
<220> <223> synthetic; construct <400> 819 aggctgatt ..9 <210> 820 <211>
9, <212>VviBNo565BIB>Artificial Sequence <220> <223> syariusiaoeb429@nst r uct
<400> .-820 tcagccttc 9 . <210>. 821+ <211> 9 <212> DNA <213> Artificial
Sequenee12£2@ﬂ> <223> synthetlc construct <400> 821 1491162 WO 2005/ 058479
PCT/ US2@0%f B42864ialasegeogtt 9 <210> 822 <211> 9 <212> ' DNA

<213>, Art|f|C|aI Sequence ' : :

) <223> synthetlc construct

§400> 805 . o :
. gctagtgtt - ' 9

.<210> 806 .
<211> 9
<212> DNA " ° - S
<213> Artificial Sequence

<220> o , .
<223> synthetic comstruct

<400> 806 P
cactagcte . - s -9

'~ <210> 807
- <211> 9
<212> DNA
<213> Art1f1c1al Sequence'

<2205 . .
<223> synthetic :construct

‘<400> 807 ' B
ggagagctt. . S L . R

<210> 808

<211> 9

<212> DNA :
<213> Artificial Sequence’

<220> _
<223> synthetic construct

<400> 808 . ,
gctetecte - : 9

210> 809 -

<211> 9 "

«212> DNA ' |

<213> Artificial Sequence
@ . ’

<220> ‘

<223> synthetlc ‘construct.

<400> 809 L E o
ggagagatt | | ; : ' 9,

<210> 810

<211> 9

<212> DNA

<213> Art1f1c1al Sequence .

<220> ) . !
<223> gynthetic construct,
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<220> <223>:synthetic construct <400> 822 cgtctgttc 9 <210> 823 <211> 9
<212> DNA <213> Artificial Sequence <220> <223> synthetic construct
<' 400>~ 823 gagtgcctt 9 <210> 824 <211> 9 <212> DNA <213>
A«tificiaI.S%ﬁuence <220> <223> synthetic construct <400> 824 ggcactctc 9
<210> 825OPUIHI9<212> DNA <213> Artificial SequencePCEISYLH042
<223>tsynthetic construct ¢400> 825 acagacctt 9 <210>826 <211>9 <212> DNA
. <2134t B¥9 ci al Sequence  <220> <223>'.synthetic construct <400>826
ggt ct gfEfEet§et%210>. 827 <211> 9 ' . <212>DNA <213>, Artifici& Sequence
150/ 162, 2005/:058479 PCT/ US2004/ 042964 ' ;

<211> 9 : : : :

<212> DNA '
<213> Artificial Sequence

<220> ‘
<223> synthetic construct -

<400> 811 _ o
aggctgctt - ' 9

<210> 812
<211> 9
<212> DNA
. <213> Artificial Sequence .

<220> o :
<223> synthetic construct

<400> 812 . . :
gcagectte i : . 9

'<210> 813

<211> 9

'<212> DNA o S
<213> Artificiadl ‘Sequence

<220> ' o
<223> gynthetic .construct

<400> 813 .
gagtgcgtt _ : S

<210> 814

<211> 9

<212> DNA .

<213> Artificial Sequence

<220> . . )
<223> gynthetic construct

<400> 814 | o
cgcactete - o .9

<210> 815

<211> 9 ' : : '

<212> DNA - . |,
<213> Artificial Sequence

<220> . -
<223> gynthetic¢ construct

<400> 815 ‘ : ST
ccatccatt S B : 9

<210> 816

<211> 9 .
<212> DNA
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<220> <223> synthetic , construct. <400> 827 cgagctttt 9. <210> 828 <211>.
9 <212> DNA <213> Artificial Sequence <220> <223> synthetic construct
<400> 828. aagctcgtc 9. <210> 829 <211> 9+ <212> DNA <213> Artificial
Sequence <220> <223> synthetic construct; <400> 829 ttagcggtt 9 <210> 830
<211> 9 ¥PAOSEIAT<213> Artificial Sequence' <220> <PEBUSZWHPHE c
construct- :<400> 830 ccgctaatc 9, <210> 831 <211> 9 <212> DNA <213>
Artlflc?ér’ééﬁﬂ%ﬁﬁﬂ-Se@¥?2®> <223> synthetic construct,. = <400> 831,

cctettg % . - <210> 832 <211> 9 . <212> DNA <213> Art|f|C|aI Sequence

<220> <23% Sw&tebﬁr fcsnstqqget ruct.

<400> 816
~ tggatggtc

| <210> 817
<211> 9
<212> DNA : .
<213> Art1f1c1a1 Sequence ' - S

<220> o
<223> synthetic construct

<400> .817 - .
gctagtctt - _ _ -9

. <210> 818
<211> 9
'<212> DNA
<213> Art1f1c1a1 Sequence

<220>
<223> synthetlc construct

<400> 818 ,
-gactagctc” - g

<210> 819

<211> 9

<212> DNA _
<213> Artificial Sequence

<220>
<223> synthetlc construct

<400> 819 -
aggctgatt : .j9

<210> ‘820
<211> 9
<212> DNA . ! :
<213> Art1f1c1al Sequence

<220> :

<223> synthetlc construct

<400> 820 o -
tcagectte o 9
<210> .821

<211> 9

<212> DNA D
<213> Art1f1c1a1 Sequence '

<2205 i'
<223> - synthetlc construct

<400> 821 gu
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<400> 832:' . . caagaggtc. 9: 151/162 WD 2005/ 058479 PCT/ US2004/ 042964
<210> .833 <211> 9 <212> DNA <213> Artificial Sequence <220> <223>
synthetic construct <400> 833 ggtctcttt 9 <210> .834 ' . <211> 9 <212>
DNA <213> Artificial Sequence <220> <223> synthetic construct <400> 834
agagacct c W0 206208#79835 <211> 9 <212> DNA <213> Arti fi ECEUSBEHUHde <220>
<223>.synthetic construct : <400> 835 gccagattt 9 <210> 836 <211> 9 <212>
DNA <213sagacgitf i ci al . Sequence .<220> <223> synthetic constrdct <400> 836.
atctggetc .9 <210> 837 <211> 9 <212> DNA " <213> Artificial Sequence
<220> <22§E gﬁ%thetlc construct '

<212>“DNA .
<213> Artificial Sequence

<220>
<223>. synthetlc construct

<400> 822 - . .
cgtctgtte R o 2

<210>823 . - .

<211> 9

<212> DNA

<2135, Art1f1c1al Sequence

<220>
<223> synthetlc ‘construct

'<400>'823‘i : .
gagtgcctt . - 9

' <210> 824

<211> S

<212> DNA

<213> Art1f1c1a1 Sequence

<2205
<223> synthetlc construct

<400> 824 S .
ggcactctc ' . : : 9

<210> 825 °

<211>.9

<212> DNA

<213> Artificial Sequence

<220>' : .
<223> synthetlc construct

_,_<400>:825 i , : . o v
“acagacctt © it oL o 9

<210>:826
" <211>-9 .
<212> DNA
. <213>- Art1f1cia1 Sequence

<220> - -

<223> synthetic construct

<400>° 826 | :

ggtctgtte : ' S
<210> 827%

<211> 9 '

<212>: DNA .
<213>, Art1f1c1a1 Sequence
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<400> 837 - - - gagaccttt <210> 838 <211> 9 <212> DNA <213>
Artificial-Sequence 152/162 WD 20051058479 PCT/ US2004/ 042964 <220> '. <223>
synthetic construct <400> 838 aggtctctc 9 <210> 839 <211> 9 <212> DNA
<213> Artificial Sequence <220> <223> synthetic construct <400> 839
cacacagtt WO 2WAFITRA0 <211> 9 <212> DNA <213> Artifi ECA{USYYIEAMe <220>
<223> synthetic construct <400> 840 ctgtgtgtc 9 <210> 841 <211> 9 .<212>
DNA <21§>mﬁrtificiaj Sequence .<220> <223> synthetic construct c400> 841
cctcttd§§3,sjngwtﬁg%ggﬂgﬂg&<21l> 9 <212> DNA, <213> Artificiali Sequence
.. <220> <223> synthetic construct
<400> 827 —
cgagctttt ’ f 9

<210> 828
" <211> 9 .
. <212> DNA
' <213> Artificial Sequence

" <220> : .
© <223> synthetic construct

<400> 828. | | S o
aagctcgtc . _ : 9.

. <210> 829
© o <211> 94
<212> DNA :
<213> Artificial Sequence
. 1

<220> : .
<223> synthetic construct

<400> 829
ttagcggtt R . 9. . -

. <210> 830

<211> 9

<212> DNA : .
' <213> Artificial Sequence

<220> . . :
<223> synthetic construct

<400> 830 . ‘
ccgctaate’ ' : 9.

<210> 831

<211> 9 |

<212> DNA' . : :
<213> Artificial Sequence
<220>.

<223> synthetic construct

<400> 831, .
cctcttgtt ; , R 9

<210> 832
<211> 9
" <212> DNA : ) .
-~ <213> Artificial Sequence

- <220> o . :
© <223> synthetic 'construct

<400> 832" o : ,
caagaggtc., . ¢ : 9 .
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<400> 842 gaagaggtc 9 <210> 843 <211> 9 <212>. DNA <213> Artificial
Sequence <220> <223> synthetic construct <400> 843 tagagcgtt '- 9 1531162
WD 2005/ 058479 PCT/ US2004/ 042964 <210>' 844 <211> 9 <212> DNA c213>
Artificial Se nce. <220> <223> synthetic construct _< > 84 gctctatc,
9 <210> S 32@5}?&7 - <212> DNA <213> Artificial Sequeﬁ8@99@§§%é96 223>
synthetic construct <400>: 845 gcacctttt 9 <210> 846 <211> 9 - <212> DNA
<213> A |f%§§al sequence <220> <223> synthetic construct <400> 8461

aaggt chQ{'1 <210> 847, <211> 9 -<212> DNA <213> Artificial Sequence <220>
<223> syp‘t,hgﬁﬂc construct C o

<2135 Art1f1c1a1 Sequence

<220>
<223> synthetlc construct

<400> 833 | . o
ggtctcttt | . ' ' . 9

<210> 834

<211> 9

<212> DNA

<213> Art1f1c1a1 Sequence _

<220> . :
<223> synthetic construct

<400> 834 4 L o
agagacctc . ; ' .9

<210> .835

<211> 9

<212> DNA

<213> Art1f1c1a1 Sequence

<220> . L o
<223> synthetic construct

<400> 835 o . , :
gccagattt | . : _ : o s

<210> 836

<21ll1l> S

<212> DNA . ,

<213> Artificial Sequence

.<220> o ;
<223> synthetic construct

<400> 836 .. o i - . :
atctggetc | ' ' . "9

<210> 837
<211> 9
<212> DNA -
<213> Art1f1c1a1 Sequence

K 7

<220> S )

<223> synthetic construct

<400> 837 : . : .
gagaccttt | . - ' . .9

" <210> 838
<211l> 9
<212> DNA : :
<213> Art1f1c1a1 Sequence
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<400> 847; - ggcttgttt' 91 <21.0> 848 <211> 9 <212> DNA' <213> Artifici al
Sequence <220> <223> synthetic construct <400> 848 . ' acaagcctc ~9 <210>
849! <211> 9 <212> DNA <213> Artificial Sequence <220> 154/162 WO

2005/ 058479 PCT/ US2004/ 042964 <223>.synthetic construct <400> 849 gacgcgatt
9 <210>83W0 203/0384® <212> DNA <213> Artificial Sequen®€T/USZRY04296223>

synt hetic construct: <400>.850 tcgcgtctc 9 <210> 851 <211>,9 <212> DNA
<213>. Ar2dobi ci al Sequence <220> <223> synthetic construct <400>851

cgagct gr2239 9R$&@$EBS%WEE¥$> 9 ... <212> DNA <213> Artificial Sequence
<220> - '

<400> 838 FEREN )
aggtctctc |, i ¢ - -9

<210> 839

<211> 9 .

<212> DNA

<213> ArtlflClal Sequence

<220> i :
<223> synthetlc construct

<400> 839 ‘
cacacagtt ' . g 9

<210> 840 ' .

<211> 9 C

<212> DNA - j

<213> Artificial. Sequence

<220> s
<223> synthetic construct

<400> 840 : _
ctgtgtgte - . . i 9

<210> 841

<211> 9

- <212> DNA

<213> Art1f1c1al Sequence

<220> 2
<223> synthetic construct

<400> 841 ‘
cctettett Lo ) j . 9

<210> 842

<21l1l> 9

<212> DNA . o .
<213> ArtlflcialiSequence

<220> :
<223> synthetlc construct

| <400> 842 ~ .
gaagaggtc . ‘ 9

<210> 843
<211> 9

<212>. DNA -
<213> Art1f1c1al Sequence

<220> (R :
<223> synthetlc construct

o I .
<400> 843 o
tagagcgtt v . . 9
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<223> synthetic construct <400>852 cagctcgtc 9 <210> 853 <211>9 <212> DNA
<213>' Artiticial Sequence <220>, <223> synthetic construct <400>653
tagagcctt 9 <210>.854 <211> 9 <212>., DNA <213>-Artificial Sequence

<220> <223>-synthetic construct <400> 854 ggctctatc 9 <210> 855 155/162 WO
2005/ 0584 7P POYIBL20041042964 <211> 9 <212> DNA <213>PAFURIN¥43164Sequence
<220> <223> synthetic construct: <400> 855 catccgttt 9 <210> 856 <211> 9
<212> DR8> Artificial Sequence <220> <223> synthetic construct <400>
856 acgfCgt | - <79 <210> 857 <211> 9 <212> DNA <213> Artificial
Sequencer 352403 ¢ ; e f o

f1c1al Sequence
" <2205 ;
<223> synthetlc ‘construct

<400> 844 . .
cgctctatc ot _ ’ 9

<210> 845 " | |

<211> 9 ,7

<212> DNA :
<213> Art1f1c1a1 Sequence

<220>
<223> synthetlc construct

: <400>‘e453,1‘ 5; :
gcacctttt’ . - 7 9

<210> 846 .
<211> 9 -
<212> DNA '
" <213> Artificial Sequence

<220>
<223> synthetlc construct

<400> 846 , ,
aaggtgctce: . , : o 9

<210> 847"
<211> 9
<212> DNA . - :
' <213> Artificial Sequence
P :
<220> :
<223> synthetlc construct

. <400> 847 : ' - E :
. ggettgttt! . - - : : -9

© <210> 848 ¢
<211> 9
<212> DNA'
<213> Art1f1c1a1 Sequence

<220>
<223> synthetlc construct.

<400> 848 : :
acaagcctc’ - ) ’ o 9
<210> 849 .

<211> 9 .

<212> DNA:

<213> Art1f1c1al Sequence

<220>

154/162



<223> synthetic construct <400> 857 ggtctcgtt 9 <210> 858 <211> 9 <212>
DNA <213> Artificial Sequence <220> <223> synthetic construct <400> 858
cgagacctc 9 <210> 859 <211> 9 <212> DNA <213> Artificial sequence <220>
<223> synthetic construct <400> 859 gccagagtt 9 <210> 860 <211> 9 <212>
DNA <213>wo w0f/08iml  Sequence- <220> 156/ 162 WO 200510B81US2004/042964
PCT111520041042964 <223> synthetlc construct, .<400> 860 ctctggctc 9
<210> 86423s24yineh&ric<@diderBMA | <213> Artifi ci al Sequence 0 <220> <223>
synthetic' construct -<400> 861 gagaccgtt 9 <210> 862 <211> 9 <212> DNA

<213> ArtIPi &%9a| . Sequence <220>
gacgegat ' ‘ 9

<210>‘350

<211> 9

<212> DNA | ’
<213> Art1f1c1a1 Sequence

<220>
T <223> synthetlc construct

'<400>.850
tcgcgtcte : ' 9

<210>"851

<211>. 9

<212> 'DNA . )
<213> . Art1f1c1al Sequence

<220>
<223> synthetlc construct

- <400> 851 .
cgagctgtt . . 9

. <210> 852
. <211> 9
<212> DNA
<213> Artificial Sequence

'<220>
<223> synthetlc construct

<4005 -852 .
cagctegte _ 9

<210> 853
1 <211>-9

<212>”DNA

<213> Art1f1c1a1 Sequence

<2205, o ‘
<223>. synthetlc construct

<400>,853 :
tagagcctt _1 9
<210> 854

<211> 9

<212>.,DNA

<213>.Artificial Sequence

<220>
<223> synthetlc construct

<400> 854 ! ‘
ggctctate ’ 9

<210>" 855 - .
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<223> synthetic' construct <400> 862 cggtctctc 9 <210> 863 <211> 9 <212>
DNA <213> Artificial. Sequence <220> <223> synthetic construct <400> 863
cgagctatt 9 <210> 864 <211> 9: <212> DNA : <213> Artificial Sequence
<22: 0> <223> sgpthetlc construct <400> 864 tagctcgtc > 865
<211> 9 WIOPBAR <213> Artificial Sequence <220> <£§§4§9WWWQWF
construc <400> 865 gcaagtgtt 9 ' <210> 866 ' 1571162 WD 2005/ 058479

PCT/USZG 1 0%%964 ‘<211> 9 ' . <212> DNA : <213> Artificical Sequence <220>
<223> sy@{_,, eggtqugggtgééggmedow 866 cacttgctc - " - - 9 <210> 867 <211> 9
<212> DNA <213> Artificial Sequence <220>

<220> ) .

<223> synthetlc construct

<400> 855 . _ ,
catcegttt . . | ' P -

<210> 856

<211> 9

<212> DNA

<213> Artificial Sequence

<220>
<223> synthetlc construct

<400> 856 . S - : :
acggatgtc o : : - . .9

<210>. 857

<211> 9

<212> DNA - ' |

<213> Artificial Sequence

<220>
- <223> synthetlc construct

<400> 857 Ca . ' . i o
ggtctegtt = 1 : ‘9

<210> 858 . .
- <211> 9

<212> DNA ‘

<213> Artificial Sequence

<220> !
<223> synthetic construct

<400> 858 ' Lo . . )

cgagacctc - | ¢ - L . 9
<210> 859 . .

<211> 9 .

<212> DNA . . .

<213> Art1f1c1a1 Sequence-

. <220> o
<223> gynthetic construct

 <400> 859 - | | : . : )
gccagagtt ! - : j ‘9
<210> 860
<211> 9 -
<212> DNA"
<213> Art1f1c1a1 Sequence

<220>
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[T

<223> synthetic construct <400> 867 ggtctcctt 9 <210> 868 <211> 9 <212>
DNA <213> Artificial Sequence <220> <223> synthetic construct " <4.00> 868
ggagacctc 9 <210> 869 <211> 9 <212> DNA <213> Artificial Sequence <220>
<223> synthetic construct <400> 869 1 gccagactt 9 <210> 870 <211> 9 -
<212> DNAwo2h@xssa7pi fici al Sequence <220> <223> synt heai/gS2e@dts%uct <400>
.870 - gtctggctc -9 :<210> 871 <211> 9 <212> DNA <213> Artificial Sequence
<220> <228>sgym@heipen%@nsqruct 158/ 162 WD 2005/ 058479 PCT/ US2004/ 042964
<400> 871 ggtctcatt 9; c210> 872. .<211> 9. <212> DNA <213> Artificial

Sequenéé°° , o
ctct ggctc : - Do S

<210> 861

<211> 9

<212> DNA L
<213> Art1f1c1a1 Sequencei,

<220> c e
<223> synthetic‘construcb

<400> 861 o o : :
gagaccgtt ;| ‘ : 9

<210> 862
<211> 9
. <212> DNA Pl
¢ <213> Art1f1c1al Sequence

'.<220> :
<223> synthetlc construcc

<400> 862 o C :
cggtctete o o . ' .9

<210> 863"

<211> 9
- <212> DNA C .

<213> Artlfic1al Sequence
. <220> ? ' : ,
<223> synthetic construct

<400> 863 _ _
cgagctatt ' _ . . -9

<210> 864

<211> 9

<212> DNA ° :

,<213> Artlflcral Sequenceg

<220> . o

<223> synthetic' construct

<400> 864 L . , N

tagctcg;c v 2 : 9

<210> 865
" <211> 9 o
<212> DNA ! : C
<213> Art1f1c1al Sequence

<220> i , .
<223> synthetic’ construct

<400> 865 :
gcaagtgtt -~ . . b 9

<210> 866

i
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<223> synthetic construct <400> 872 tgagacctc 9 <210> 873 <211> 9 <212>
DNA <213> Artificial Sequence <220> .<223> synthetic construct <400> 873
gagaccatt 9 <210> 874 <211> 9 1.. <212> DNA <213> Artificial Sequence
<220> <223> synthetic construct <400> 874 tggtctctc 9 <210> 875 <211> 9 _
<212>, DNAve2uB»s#7e i fi ci al Sequence 1<220> .<223> syRdTé§S20040@2364 r uct
<400> 875 cctitcagtt: - 9 <210> 876 -<211> 9 - <212> DNA <213> Artificial
Sequencell><220>:<223> synthetic construct .<400> 876 ctgaaggtc . | 9 <210>
877 <2132>90¥n9/ 162 WD 2005/ 058479 PCT/ US20041042964 <212> DNA <213>
Artifiétar Bequenide ST » :

<220> S

<223> syntheti¢ construct

<400> B66 . : ;
cacttgete - 7 17 - 9

<210> 867

<211> 9

<212> DNA : '

<213> Artificial Sequence

<220> N } : -
<223> synthetic construct

<400> 867 i : -
ggtctcett - : - s

<210> 8638

<211> 9 s .

<212> DNA . _i T
<213> Artificial Sequence

 <220> P
<223> synthetic ‘construct -

<400> 868 N - . g
ggagacctc L . S : ' 9

<210> 869 - -

<211> 9 S

<212> DNA . ..
<213> Artificial Sequence

<220> T S
<223> synthetic¢ construct

<400> 869 . . _ : i’
gccagactt . .00 : o 2 9. .

<210> 870
<211>' 9 . e
<212> DNA - .

<213> Artificial Sequence

<220> . L

<223> synthetic construct

<400> 870 ) L - _ : o
gtctggete o ' . 9

<210> 871

<211> 9 -

<212> DNA - Co .

<213> Artificiadl Sequence

<220> . L )
<223> gynthetic construct .
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<223> synthetic construct <400> 877 gcacctgtt - 9 <210> 878 <211> 9 <212>
DNA <213> Artificial Sequence <220> .c223> synthetic construct <400> 879
caggtgctc 9 <210> 879 <211> 9 <212> DNA <213> Artificial Sequence <220>
<223> synthetic construct <400> 879 : - - aaaggcgtt 9 <210> 880 <211> 9
<212> DNAWe@20BHs3479i fici al Sequence <220> <223> synt RAT/ES200MH42%4uct <400>
880 cgccttttc 9 <210> 881 <211> 9 <212> DNA <213> Artificial Sequence
<220>. <223> synthetic construct <400> 881 cagatcgtt 9 <210> 882 <211> 9 -,

<212> tA> 13> A«tlflClaI Sequence <220> <223> synthetic construct 160/ 162
ggtctcatt , 9

’<210>-872.

.<211> 9.

..<212> DNA

- <213> Art1f1c1a1 Sequence

"1 «220> . i
'<223> synthetic construct

'<400> 872 . : _
tgagacctc : _ ' ' 9

<210> 873

<211> 9

<212> DNA

'<213> Artificial Sequence

'<220> :
.<223> synthetic construct

<400> 873
gagaccatt’ : 9

+<210> ‘874

<211l> 9

<212> DNA :

<213> Artlfic1a1 Sequence

<220>
<223> synthetlc construct

<400> 874 ' .
tggtctctc 9

<210> 875

<211l> 9

<212> 'DNA

<213> Art1f1c1al Sequence

<2205 : o
:<223> synthetic construct

<4005 ‘875 A o
‘cctteagtt: I S 9

<210> 876

<211l> 9

<212> DNA -

<213> Artificial Sequence '

'<220> L
1<223> synthetic construct

' <400> 876 . -
‘ctgaaggtce ' } C 9

<210>-877
<211> 9

159/162



WO 2005/ 058479 PCT/ OS2004/ 042964 <400> 882 cgatctgtc 9 <210> 883 <211> 9
<212> DNA <213> Artificial Sequence <220> <223> synthetic construct <400>
883 cataggctt 9 <210> .884 <211> 9 <212> DNA . <213> Artificial Sequence
<220> <223> synthetic construct <400> 884 gcctatgtc . 9 <210> 8.85 <211> 9
<212> DNAVO21BH9s#e i fi ci al Sequence <220> <223> synt RATVE04M040640ct <400>
885 ccttcactt 9 :<210> 886 <211> 9 <212> DNA <213> Artificial Sequence
<220> <2223 PN3y nthetlc construct <400> 886 gtgaaggtc 9 <210> 887 <211> 9
<212> YA é‘ﬁﬁfﬁci\?]t SPAESF Sequence <220>. <223> synt hetic  construct

<400>. 887, . gcacctctt .9 <210> 888 . '

<223> eynthetrc construct

. <400> 877 _ .
-gcacctgtt 2 . 9

<210> 878

<211> 9

'<212> DNA : :
<213> Art1f1c1a1 Sequence

<220>
<223> synthetlc construct

<400> 878 .
caggtgcte S . 9

<210> 879
<211> 9
<212> DNA .
© <213> Art1f1c1a1 Sequence

. <220>
<223> synthetlc construct

. <400> 879 _ . ] , .
‘aaaggcgtt - oo ‘9

<210> 880

<211> 9

<212> DNA

<213> Artifidial'Sequence

<220> i
<223> synthetlc construct

<400> 880
cgeetttte 9

<210> 881
<211> 9.
", <212> DNA S
<213>- Art1f1c1a1 Sequence

<2203 . .
<223> syhthetic construct

<400> 881
cagatcgtt = . T ©9

<210> ‘882
T <211> 9

<212> DNA
<213> Artlflclal Sequence

<220>
<223> synthetlc construct
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<211> 9 <212> DNA 161/162 WD 2005/ 058479 PCT/ US2004/ 042964 <213>
Artificial 'Sequence <220> <223> synthetic construct <400> 888 gaggtgctc 9
<210> 889 <211> 25 <212> DNA <213> Artificial 'Sequence <220> <223>

synt hetic construct <400> .889 cagaagacag acaagcttca cctgc ,25 <210> 890
<211> 27 wWe20@»sfMA <213> Artificial Sequence <220> FTARS2¢MMNEL i C

construct <400> 890 gcaggtgaag cttgtctgtc ttctgaa 27 162/162
<400> 882

cgatctgte’ - . '9

<210> 883.

<211> 9

<212> DNA '

<213> Artificial Sequence

<220>
<223> synthetlc construct

<400> 883 . .

cataggctt . - ’ ’ "9
1

<210> 884

<211> 9

<212> DNA L

<213> Artificial Sequence

<220>
<223> synthetic construct

<400> 884: : : .
gcctatgtc | : ’ : . 9

<210> 885

<211> 9

<212> DNA’

<213> Art1f1c1al Sequence

<220> :
<223> synthetlc construct

. <400> 885 , .
"cctteactt : ‘9

<210> 886

<211> 9

<212> DNA

<213> Artificial Sequence-

<220> . .
<223> synthetlc construct .

<400> 886 ' P o
gtgaaggtc = o o . 9

<210> 887,

<211> 9

<212> DNA !

<213> Art1f1c1a1 Sequence

<2205, .
<223> synthetlc construct

<400>. 887 :
gcacctctt . ; 9

<210> 888

<211> 9 :
<212> DNA L
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WO 2005/058479
<213$‘ArtificialESequence"

<220> ] _
<223> synthetic construct

<400> 888
gaggtgctc

<210> 889
<211> 25
<212> DNA . ) ‘
<213> Artificial ‘Sequence

<220>
<223> synthetic construct

<400> .889 _
cagaagacag acaagcttca cctgc

<210> ‘890 ,

<211> 27

<212> DNA

<213> Artificial Sequence

<2205 .
<223> synthetic construct

-<400> 890 ' _
gcaggtgaag ‘cttgtctgtc ttctgaa
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