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SI NGLE MOLECULE ARRAYS FOR GENETI C AND CHEM CAL

ANALYSI S Governnent Interests This invention was nmade
wowaoa/18828er nment support under grant No. 1 UQO PE&I/0S2086/022895

15-01 awarded by the National Institutes of Health.

The governnent has certain rights in the invention.

Field of the Invention The present invention rel ates

t o met hods angINGDPMOLECUISE ABRRANE GOR GEWETIPUt

anal ysis of popul ati B cREmi ﬂ)& lieys]gml ecul es, and
nore particularly, t‘-\o—n'e@roné—a'rrﬁcmrp'om tions rel ated
to fabrication of single nolecule arrays and

appl i cati ons thereof, e@gﬁg! &l b¥erds® Di gh-t hroughput

nucl ei c aci d sequenci ng and genetic anal ysis.

BACK@D@WDUW@élaéwt@owmé@mumorawéqrw@lq $ U MOp A3 15-01
alvRdddng e NaAnl Ritdes\Wr HBalth NG o RfnnkkinfHa0 B Gid kigh D RRRTRRAon.
related to states of health and di sease botl% i n humans
and in a host of economcally inportant plants and

animals, e.g. Collins dtieladftfedB@8lian Nat ure, 422:

835-847: Hirsc L ur

000 L GRS o kOB S R S g
perfulatignslof m@w@a@ gplegrhes Bing mevgipertirularyclamsihodpand compositions related to
féb@ﬁgmﬁg@gﬂofé@ulé QV%nHWE‘atﬁ%QEEQJOf %ﬁ&ﬂ@ i) fngﬂx @x?(;u%hput nucleic

(February, niaturi zati on has proved to
a%?(feﬂ‘éeﬁ‘é‘%a‘idr%ﬁ‘%ﬂ‘?%‘ﬁ]@’“? or increasing the scale and

reduci ng the costs of such anal yses, and an i nportant

route to mniaturizatio t he use of

m croarrays of probes o%&@%ﬁ}‘g@ Such arrays play a

key tapescilnmuibgtar enatysie mstcbntrabie andessipinding owide rmegegif higlogical

InGateR AR dYeds b AR hRI Qs GRITh & nb<E SAUBAAME S

P e L Al A b ST S Py
et oA GBS S4B Neture 1281 5 64 & ENTEphhom et l (2005),
NGREUEREROGenefdldh: bh@osl Nki®nal €afber KERRE R¥pdatof worm?gaﬁ&)p

Bi ot.ech 21: 12 12 nderson g
et e SO b il s CORR R e, 2005)
Mahilretizat@rha @0G8 g beNatranely iGeerahi fasindpipg dersnalke andéduciB the costs

és}lgégngly&;gﬁ[@ﬂx iff ?Jr;&gt rglﬁg)&; :1:51)1 1&1‘51623@3’ h%p&gﬁn @g hs% g&édéroarrays of probes

o grigtey. 78312h ar@@q,@l@ adey golle ip g@gépyrrenﬂﬂmﬁabmrgmp@ﬁlg, lgrge-scale genetic
arfyhis dddlprotedide k&&qhéskﬁclum/’cﬁdé@ for s1B;%@m§Fe@dicﬁ p&mor plnsm detectlon

m croarrays currentf used.in such_ techni ques stil
CRTPE0S RS it aqdéaww@@ g trdike, etgh%e“g%s%ega‘ 8@03) Nature
Bidtd¢hioldg@ 1 C10S3- 1Bnedsmﬁasontemmm;mﬁurmk@ummmmh Psnkelhund
Agtgrie\g/?ongioﬁg)hltﬁ%s e OIS eﬁuésrhaup 9 g{fj SSZ?gﬁgneamog ket al &20%3_31 EIectrophores1s
241336117 &l Shc.r@lmmml {3069, Savsan@n3q9nw2&a73@r Cofie gmdﬂw) @fuman
MUBAbS, B4 281 HNe EndR/ 150 Nabwer, B0k QPIRRERlys ofitehil &S ik ARk

assoCi ate genom c features with conplex traits, such
teghniqigsid &lg shortiof thatgequizediq peg fthe ghtly éxtug(éow cost analyses that would

nﬁEJ $HhAYAGCH bgkatithsSE p& @mal afdmb B@[uénlcﬂﬁg ,en‘ﬁroﬁmer@ kdqlidasingto use
%n Ei%Cl ted abov g% (] H| hhorn, gt tal X (g?j ai\g t@? rsonl
2 érbcog‘@} R R A6k ‘F?ﬁsémﬁ e ég% PG, eitpsr petsonal or

eBOOriBheh], siBdiestha essécﬁz&{)@)\qmls&lamm @jth &hiblex traits, such as susceptibilities to
cghg 44&3&%@ dﬁl 8\%% Qnt & gefx% %Ikg fC(ﬁﬂ% Y 2 gc%tecl zﬁ]Jove% I—Prsch|hom et al

ace enci ng | arti
(%th@bblow,gl“ rmge sl (tZ(POé) M@mlﬁe@le‘8$ Q@efeﬂ& & Bes- %lﬁr?r%y\/lqe@O%) Smence
3fegimasegl to nolecular |evels, since nost schenes
require not only a procedure for formi ng high density
arrays, but also repeated cycles of conplex
bi ochem cal steps that conplicate the problens of
array integrity, signal generlation, signal detection,
and the like, , e.g. Metzker (2005), Cenone Research,
15: 1767-1776; Shendure et al (2004), Nature Reviews
Cenetics, 5: 335-344; Weiss (1999), Science, 283:
1676- 1683. Sone approaches have




10

15

20

25

30

35

enpl oyed hi gh density arrays of unanplified target
sequences, which present serious signal-to-noise

WG@e b@bl1882gESs, when "sequenci ng by synt hesi s" chroi/E52006€622895
have been used, e.g. Bal asubramanian et al, U S
patent 6,787.308. Qther approaches have enployed in

si t u 1a@bihd ﬂq@@lﬁlb efné) E/)sﬁ 1@81@@fﬁa%€@¢h$@mmﬁﬁd§@éncmg is particularly
SR e LA b b LT B

qune notronlsa ptooeduarfordmmmgl highidensity aregs, butrtsh tegeateg cydles of complex

bl? 1%'.:{1 gt%;?hay ?}H ﬁ& Cf' ﬁtﬁf?ﬂlé?ns OIP%T% mzc@grlglf SI,I;rQJ ﬁc—r:ratﬁﬁ %é%ﬁ‘a@cectlon

@ﬂéfpélk@ af-g |N&§|zk@m¥00|§y Gpromp Revearsod - 1(7ﬂ 17)764 Sélervéu@fet tal (2004, Nature

REFMS Behens, 53)3% @46%&@1@9@9)3&%&@&83 B4 dss. Scﬁi@dlpproaches have
| engt hs, and anv“%t al

Nuc
eﬂgﬂl(argd I%tg@gﬁlté ﬁrrayg 2% unglgpllsf’ eg%t 5(3%6325 H‘lﬂ,e%len’resferl%lls s1gna1-to-n01se
MaddngesBitRe Nequencid2) syfilesi® SchérziSl ) HavdVietzdsed, e. gd3a11331d)ramaman et al,
v of th Vv
I?gr a?e%{t 6 an abféc §¥Ker apptoac %esa}iggeneg é)loygd %@HJ a%pnﬁ?a?%} (?af len?&ﬁ? gl§posed
ﬂarfgettsbﬁelﬁrwesx\@ﬂew@\ba iapriibdtien pibisesuericiag bbawnﬂaysss” gheehisiiies a§uich gpproaches
ol SNk ﬁ?ettg' HrioREdifk it & An@ldirleGi) %@ﬁlﬁ@aﬂfjvaﬁﬁﬂ}fﬁfﬂ'ﬂ%mze of target

ana ysis o e nunbers of individual nolecules ¢
@a@ncea@swu}ar Ase of RBESS & SXIFESIQ et SFFer Q1Y By PalimEHes, (il lack o
hg SBle sfiziety GRNAMBs réad 1Hahg bﬂcﬁhe like, ecp. Khuefdvert al, Nucleic Acids

gnal 52gkgggﬁggﬁyggﬂu§$mwﬁgg§§ﬁm &énsﬁgwbﬁkkgﬁg%gﬁmal

ﬂmhscule arrays, nethods of naklng and usi ng such
CONPOgiLiyQPge ab%@éj ﬁclwohlﬁ vk chvaﬂtéﬁg!)ﬁ R Rl gica UGD sciBEN R Sgricultural
Conpositions o e invention in one forminclude
ﬁﬂ@ﬁdﬁh@ramray\@ﬂ@ﬂe golgshilar aarey g apd aFayHR AT RYRIE thgt.pﬁ@ﬂ@d efficient and

PR & e B8y T RO AUMBs &F il fudlGRblecWBS ELRh hITENSS rfighetts coverlng
mol ecul es each conprise a nacronniicu ar str cture a

SPSHUELEn GRS AN P A SR AP AL D e SRy Ee rgtRe
structure conprises a plurality of attachment
functionalities tha N@WHL@R\‘N'EI&]‘]{)@ ng bonds with

one or nore functlon Ies on surtface. In one .
as pecin one dsgeciathia fnyension groydes bigh dersifit singfe malgsule arrays, methods of making
%%ElggmcﬁMpasﬁnoﬂ LAOLHY 8 imbnlify s@élﬂﬁéﬁlﬁ)ﬁs &&ﬂﬁ)@imoni JSthe invention

anal Is attached to the ma %Iar s cture g ;

i o kB e BEHREA S G ST GHELTORSRT JoIBHIS e on S ursce
FhdréHhb uﬁg,ee Iaaebu&s éaﬁlﬁl&imp‘xﬁﬁb agﬁ@tbmo&bulatsﬁ‘miﬂemﬂbt lensi a@b ynatyre, such
}thﬂ’&)eg nal mloﬁcéqla[ﬁ atéucf re C 1rn ?sse rhh%?mgéﬁnlteﬁtqrh%‘ al1tfep'§1at are capable

arr
off fsm@dncts rwith osamfrr@ceef}mowmmes tOh the sirfagg. én sl agneefl thsanakytels a
809:?935&11?? 1 1 dﬁﬁl@feﬁﬂf’ Etrl.fafureaﬁndlll'?ﬁ‘r%ﬁleloa@&:clt 1S glﬁtyte is attached to the
e and ea

nucl eot 1 IS attached the surface
mmmra@@slalr Yreree bheliviagsb %‘ﬁ@n A A e a“&ﬁ reactive

L6y SWhdcRGSt ﬁ@l@ty%ﬁ e |a§cﬂ'ﬁ@ IR knbtHetd3pdct, Ocﬂﬂiolsﬁld)rﬁ Sf t@lintdaton include
concat ener.. t ons 0O

FRVBHERErP T HUT BB A BB A Sep PP 51 B alsE g comprisea
ElinS e Off a0 RasBoRUdrfed petynuvibeideartdreachss atigthed twohessodce by Bkeges formed
geq e:r% Igrg e & o?e unc§l Sn‘éfnfets ﬁ? {he g{rfa!:eea?ﬁ E élgme%)eht‘glrygi%ctlonahtles on the
gdnmg@mcllnemtﬂned formrpdmpasisions of the invartien dw]tuéﬁ 1gRflop agpysofgiegle

H%ﬂe&h& dfsBsERdni QR £RE, \@H@ ltlﬁ)éﬁgle RelvR&RaBBhpHE a concatemer of at least
I gonuc eot|des On he surface an

SR HEN RGP A B MR SRR EOEGPeFAER s afaphed fuph suface

8y10b RphatoR bIBuple REP@wEch kapase 6ifgotiudiRotidayarthe srfade and thicketachment
random arrays of single nolecules disposed on a

surface, where each single nol,ecule conprises a

bi functi onal nacronol ecul ar sgructure havi ng a uni que
functionality and a plurality of conplenentary
functionalities, and where each single nolecule is
attached to the surface by |inkages between one or
nore functionalities on the surface and conpl enentary
functlonalltles on the blfunctlonal nacronolecular
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are disposed in a planar array randomy distributed
onto discrete spaced apart regions having defined

w@omeci32ns. Preferably, in this aspect, the di BCT/E8mM06/022895

spaced apart regions each have an area that permts
the capture of no nore than a single nolecule and each

b ontHidoR4se gk claﬁ{cat%ﬁ‘xeﬂ B ﬁﬂl -2h&Rk: QR co&B@ﬁ%nst & idvention include
ubstantially free_ of other single nolecules. ]J]n one

aaafa%frraﬁ Hrenbia T keUI5 4isPoted adeuriag, V@F%Vhawglﬁ 810{?%? comprises
Hﬁdrxewhleﬁacﬁ)ﬁmwla& Istmgture(lﬁ%n@a Siigep ﬁfnbtldﬂﬂity ad a&phﬁhﬂtj‘/ éce;

an d 1%&6?1?13' Cancy (\),{ﬁfét%e%?{irﬁé) vev}éégehea nﬁ?nr lenntq)olererc% e éSCaE[FC%t q:{cg € surfacé)by linkages
bawahc wne@inioresfiigtienakitind o thnplrrfas@@d aormﬂmﬂaedur@horiahtwe el the

ﬁﬁ{n%&nylrn%cfctnoﬁwlefr Etfﬂcﬁrecﬁ{@ hﬁcfhe%nc@&ﬁllt? havm%raﬁ oxltﬂoggrﬁf chemical

neric units such f pol yner nol ecul 'S
aaaftaéwah teaoeftﬁfeth%W&&l@nfwﬁﬁlpwna}ﬂ%@d&ﬁn&,%@ﬂeaqﬁ fqriging ¢ covalent
ﬁﬁ]&dgé/@llt}ﬁiﬁtanilﬁe an Pl @cthé Q:Bvdlfombdﬂ;ﬁlohﬁ ndasthd aipbct Bachisthgle molecules

d d It h. t hat.
B 58 AR eSSl SRR Ay S o il e
s@p@nsatPeéfgralﬂbeﬁrshlt adpbog theAliscrliespassisapelt regioes ehall bave dpeteathiat permits
%%g}ﬁ%f o 'ﬁﬁ)};qu %kl %I Fl%éjz!mg%adﬂr u}rbd?ﬁé%lrb’y aﬁ tePF 1ona1 space that is

ment stahti a equivalent” in'refere
1W@ma@@W%ﬁ%f@?@é@@@ﬁmh@&ﬁs a substantially C|rcular

regi of oné 4sPect 1R iRBR{E InclREdh arted of Et@;lln'ie@ blebBA Borﬁﬁi{!ﬁg e(a) a support

f the nd t dj st e of su |n
RS ST BB bhﬂeﬂwahw B PO TIREBPISHES BfP ?W@}eg?m each
palubs trftculahdsy radenh Sl searetand oaaprises a l:ﬁambl&tl anlineal striycture of multiple
F::(I)é)qe(s: %% ak orr e%e ??68{] pacl) y|n'|rcl, 1%%1%,' A% I%aﬁ{he éa?mer Imsoleglﬁee is Q@acfned% the surface
ailn hquloe w@c@n‘fn&mquwﬁi@nﬂtmrh eqtipn pigherandom cplhorathmurfeqe and

eRad] B8R ed aQQ@enhePJ@&iah% 1% tﬂu%%rceﬁt%f «m%haer ra;i&are; are

the 1 hvention inc array nucleotid
rRoPaiEly dgtsctablimpys dissusgd mera)fulbz bghwp\eﬁlaepeha F PRY%T wlerls g linear, in

alliHjan‘(bbc)1m&lt,p"smbﬁtaﬂtiall}yeqﬁifvalﬁm’f Mindferbreoto thkeabowl pRsgdsti@Smeans a substantially

aﬁ%‘{“g&ﬁ?‘gn gléa (Iia]lanrlezeﬁ ur%f:tg ‘ct)helroo? e gqlgaﬁec I}t}% ené/ {c]) (ltl %gcgrlxcg §t such linear

pcdyat braeethegfembagdinieng o hce@porwndfed aolylmrg éstubs@q@llymg@valent” means a
?ﬁ&&l‘[ﬁﬂ%mﬁlgﬁre?ﬂ }M{;}Hga ﬁ%é‘cg Ehal'® 'or?eqﬂif Or 1'es§ t@h ttll‘?eC {cﬁgleﬁ of the

e surface w n a reg|on substanti ally equi val en
polyraerpir @) @ethprembesiment enedttRs ise 6f In apsthet ﬁ@wélmeﬁta@@ hygpdgedth or
legndonl y di sposed at a denS|ty such that at |east

thirt cent of the ucl eoti de nol ecul es, hav

oy ol St e B e D e S e R et Foletks Sorfbrising

(H)h bl(pﬁorofﬁaviﬂigk bunyceasndaly)s pbiralipr df\pbldmdleﬂmeytmbulmtt@htd tethe surface,
erel e?[ch g(‘a%hclﬁaidg Pﬁlecuﬂ&?& ﬁh@onﬂ%ﬁ sfa‘te w&%g}n%ga cor9:£temer of

nensi onal
alublph hcm@@f otargeti seavance such that the @lxmﬂclmldq miis@leewfa@sd t@fthe surface

Qitfin QrelBH @lﬁ)sﬂaﬁtﬁﬁﬁé'quﬁﬁllﬂ)f 0B ArjedtiBh biSthe HOR obil&H thd ﬁ?face and
exi sting pol lecule is attached to the surfa

\rlﬁn@cﬁ]iﬂﬁ dlgpols %ﬁlf;ngipj Bgcpgﬁtf gt éqact)t)hn@fqytﬁc\g%oé rtll%e pplé;nlgleotlde molecules have a
ﬁ&@ﬁﬁﬁ@mmﬁa@ﬁmkbﬁnk&ﬁﬂﬂhmﬁ0|I on the surface or a

regi ng size t

or | o8 Bph B bR Grtftertiof Beng oty SRR Ffolfigfoiecute

hzhsea rpdby 0wt qr sigrilek ar auhetohrbeydlnierspozsl gtcatd @ngdws? foyimshqd:br linear
it Ye

alﬁlcftmelﬁ até@slpﬁé& the qurf@cemnth@mrmm SBt?S@Wa(Hé squaweatrt@ apr%?tlon of the

SenflHh &ilBR MR GlHBSor@ QTN IS iREbize (1R is BneHdFRPOkSs, dhd hil@r Rss or one

planar surface having a regular array of discrete

spaced apart regions, wherein_ each discrete spaced

apart region has an area of I'"dSs than 1 me and

contains reactive functionalities attached thereto;

and (b) a plurality of single nolecules attached to

the surface, wherein each single nolecule conprises a

macronol ecul ar structure and at | east one anal yte

haV|ng an attachnent nnlety , such that each
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di screte spaced apart regions, and such that the
analyte is attached to the macronol ecul ar structure by

w@2006nB2ge bet ween the uni que functionality anBCT/H82006/022895

attachment noiety of the analyte, wherein the
plurality of single nolecules are randomy di sposed on

htiﬁre%%preﬁtoeths, %@ t%ﬁgt@&atetporyﬁgt ORSaigfly disPetd Al dbBRBuctPthat at
scre%e Sp aced ap art reg |ons con aln

g weatpf@r %tﬂ%@}tfér%tﬂrf@w G TpRmerAitrales we ropily feigad

| nv e nhlstﬁharpfha\ﬂslﬁéetSthaﬂlvﬁtlbrapm\@cﬂes pnoztrw Uﬁdl@&tm(ﬂ@ules comprlsmg (@)a
supP(h H’:Wi%? uﬁlaﬂ’ urt%%e:]}%\élpé arr gp ({% diser caypl%aﬂ agatrtsrggrlons ﬁlerem each
(hbqretaSpp¢ed et rtg}ordﬁs pakeq nﬁlcss eltatl il ghen” mdl ceguhesactite fachedlities
LiBcfied Shefitt: LRAGH a ‘Mﬂﬁ dem?@ﬁl'a eHﬂésXR&éﬁéd%@Ihla gtﬁl;a@éolwﬁ Gt &ch single

conprises a con copires o %
gelgerq eEPEee2 @ﬁpr@@f&mlérrstrmtwg @tﬁi@&te@t)?qe@éalgmmme Rixdttaghpent moiety
PRLyAMChE %abﬁﬁol@&lha@ &Hkl@re'c&nﬁtsﬁﬁaﬁtﬁﬁﬂe fuﬁctfoﬁ&tﬁdﬁﬂ f BRI BT
e or re conpl exes e
Btfaicla’&ﬁ’tbgocé%‘t*‘i?‘ﬂf&haéﬁ 8 Caﬁﬁbzep{gg?rm&gtl Vﬁwléﬁif‘c"Y@&]i’et rgpgtve fpngilonalities of the
pisdraierspadee Glbdrtd@lmlae@mbleﬁat hieiangyte Bnatehddio the spaswdeclar structure by
r n JYMP
%F%a%eébe%%?@ trl'llgé 1@10 { l%l t%on!il %n@u attpcﬁkstggngieﬁf:ozﬁhgg?am& %&&X the
platatitilobsingdit nglggqbéargfan@[mly @sposedon fhe dliserpte saped@past regions such that at
%99@9%3 tﬁ'bf e alsBieR s@s,éa%gtm regl&@ oStHdih &ﬁﬁode%m@le eto@a@er

surface aVln an array oOf, di screte Space apart
regi o &nothy és.pgplt rhedmyepioy |p§)(\f}d‘é8ta§ agﬁ'aﬁ‘,f @@y%pﬁ]g?ttde P@GF%‘W CoRRIising: (2)
as@)p(ﬁﬁha@ﬂgl h b’lﬁlfaéﬂ’thhtc@ptﬁrH aligondciebiides gakhen tlﬁte&;@ﬁﬂdtd@ a plurality of

gcg}muglﬁo‘ug gcuge[s G5 g%?l\ﬁ:lte Sur acaépvtv [ e e%lc I a)fnlllC 30%?? mcqecu 9] COIIlpI‘ISCS a

FEgItaITS oh‘atﬂ’g[ltactopm@;a t@gﬁ: gezlﬁe?lpmd ptmdy]ptgrcjhg@mdd@de such that the
E@%’lﬁ&%tﬁ? m@ltef< pﬁ%cheﬂlﬁhé sﬂ}f?c@ Hf O of Hx%%e'%% léﬂggt’oHﬁje%%etw@en capture

an array nuc eotlde | ecul es
eltﬁ?plrctegtlftt@artdﬁéa % Pligsickeglidst. étﬁspolsclaaleogé%ré?l%ﬁuteﬁbﬂ% randomly
Bikposel on tne s@facPRlaYBiiR) K6t thelQt 18Rl £EAbIRS oRBACHIYaMIMREdShdGules have

t ._of t f
ST el s A ! o ey e
plansr aulrfa¢eyhavihg mokryynefcliseret lsmiieedmpdlrateglbleswmmlroeadt diseppEopdced apart
Q?l\éh H% 3125’ ﬁdélf\@l%ﬁ tﬂhgt%ﬁ&lgf?glﬂﬁae&'ldé &81@#1 and t nga% the ca ture
e eot |

SO t nuc
pligeniciegiddgs atigched @e@tsprafl%@rmsum@ﬁ@lty ahsid r%gemphaéfs‘( @tsnost ore of the

by duBebRehveas 6ihddr € ol i gonucl eoti des and adapt or
nucl eo

ol 1 gonugl eot i t the pol

mol ecli®dyeuioa gwr@tﬁdwﬂtdg‘ﬁ atngt? 4§ arihe B ERe 10 Pt°§8%de£toleaules
dﬁnﬁslhgths ﬂxl:lhwm@ aépsa(ab@nerathtgyt ptmfrahtyhé plgduglaatizle @oletutka each

omp, 151rl'1I £ g’on emer af ellit% o% a s%urcéj]bﬁ Ars agz]; t Bli log lse%tide; and
?nttr At her r the “potyndcl 86t de

array
o Hl@t@@uhg@e pllunhta mﬁpdmpcl@@pt@mclecuteh entq> mspemri lovingz awiaeedthgapture

?Igg%g\fec?otgfoef %ﬁ%}%{i [eﬂgltréjltogg thgttt%é%#@ﬁ’c%éog@e rﬁ(ﬁ&rﬂlﬁgfrg £ td?the surface by one

n
prmorg coppisadRdvTEed brjvesn papFeligerclsatidesang étaptebﬁ@@&uelﬁﬁtdgs and so that
fne geRydubleotidd mgREuldR Qle)itd6ihie alsirBied @ARdbutfade @0 defi Eiith GBS majority

n e _copies o tar
OB BB e asRle t e ap et SR apglest BichT bffhy ormine
the erfrayadi payracleatidbmoleafesf r agnent s that substantially
cover . L
arr aylﬁ oé(!t]l%a rs gc? ?l%ze cl)lﬁ,gllgiég #@&g&f 196%}§>d ()Péetet 19151[1% quc?eo{ (ﬁ@gcﬁlgﬂce ofa
tdegaigiotypuciagtide, thiymethed comprising the staps off |(‘t) gzer@tatltmltl @tmg@fttarget
gdﬁ%ﬂe?srfﬁﬁlﬁh@tﬁl%et%fyh&ﬁwldé a8 SR MRBABtemérCedmpriteR WuftipieRBpies of 2
a sequence of at |éast a portion of each fragnment in
each target concatener; and (¢) reconstructing the
nucl eoti de sequence of the target polynucl eotide from
the identities of the sequences of the portions of
fragnments of the concateners. In a preferred
enbodi ment of this aspect, the step of identifying
i ncludes the steps of (a) hybridizing one or nore
probes fronta first set of probes to the randontarray
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under conditions that permt the formation of
perfectly matched dupl exes between the one or nore

w@e@bass2and conpl enentary sequences on target PCT/US2006/022895

concateners; (c) ligating probes fromthe first and
second sets hybridized to a target concatener at

tfr@ghﬁdngﬂ ﬂ‘ldSargdt b(ﬂf&mclé(ﬂx}ie hrﬂ@ﬁHﬁILerW tdrﬁwc&l@ﬁéﬁ%m&ﬁudﬂfg alhlA8ber of -
a r
oS ol b BTGP ORE cofunt Bt PRGop G v

p@czﬂﬂm fevod tOdEUI@ﬂ athaleghéy srimihatatliedst Dmajbrite of tﬁetlaltgettcble:stemers are
r

ggtgélggesﬁlﬁﬁdei@ W\%ﬁﬁm%bﬁﬂéeh&gk gth(aPt ?Q?l%l’l 01J e glglg'l? {n Cfzach target

a?qeaé%eraefld t he (Hyesprsiregiingtheinyclsetidespruense nﬁthmtgrget polynucleotide from

éid Mehtﬁﬁi éf@lfbsse Enck & tHe%Bﬂl@ﬂfE‘ o@frﬁg%éﬁts of thd &b%cdte%é%n the Bneferred

rticul h t hr oughput anal ysis of one or. nor
?‘3‘?0&51%%0 vﬁch e OF PR depyfying ingludes fhestapsat 3 Bybrifizine P g more
arobds diinf 4 firstryet ofi pheln coethé ndohermy @rdeanidijons thetl pernddthe formation of
g&%}[t ﬁaﬁ@g A uh@%e@ bat}veé?;rl_leﬂ%g%l? (r> u C%rcﬁg?r%eg ?%dccgg@gmgnlta%gselqlllepu?eggn target
FOEBSE: 6 évbeﬁhzmam OB P PrRdep froay ageé@onéﬁﬁp@m@em thecuiders array

hﬁlielod%ﬁ’dlﬂ%% Hat PRk thSioReHtien LG ﬁﬁc}ﬁﬁ @uﬁ&%ﬁv@%@ oRfor more
E%S nucl eot i des arra&gd at densities t
pd QF”‘P PRPEHY SAMGFFS PR EEP Peﬁmaﬁ%dpwwg@fobes Hom the first and
nmméu; m’bﬂ&lze?ﬂeda ’gfgﬂtﬁﬂﬁ&tembm &dndgue@s ﬁ&ﬂ@ﬂ@ﬁl@lﬁlfymg the sequences of the

ﬂgatteg rﬁrrTs"t ec%nd beg &e‘% Q}: reped aS tsfge (i)gmt)u%? gdé Hntﬁ Eheel ée,%e{]tc%of the target
pcrlmwlscélkie@an é@l dq’c@gmw]&orm fhe rdqntttlemfehegseqmewesof tigtiligatedgdrobes.

r eadoyhsoart asg&p %e%ﬁtﬁ)ﬁ $cRiBes KRN de\{)\ﬁl qﬁays of the invention and
assessnents of copy nunber patterns, nethylati

B)étl?péﬁrrﬁgﬂng@mheﬁwge%ﬂ}e radepp prraye of th lﬁ%ﬁnwndmcu@eh@gh {hroughput
yrarylslabﬂoaaorrﬁmdtaigb:q)olyhmoucag| ef Descri pt| on of the
var,i ous . enbodj

o -t HF et el eabinh b e G RREY G o poviding
Eraysof sipdle BBlerul¢sgampriztng linaat indths brafchad polymleagtiugtimagthat may incorporate

gﬁ?&'@t’[&ch% %‘;re ana{%l@cuﬁegr %ﬁ@ﬁ%@%h&ﬁgm&‘é Hl%%&ﬁgf%&%o&latemels of

nucleotl
Egﬁ‘ﬂ)rlpalyéu%mea AIFRY Pt éer)élutlesrsb% pftrmé affigientdigh ee&olefm@rasalﬁfs o,

ﬁl%malfaﬁ-@m&ms nicﬁ}dmé séqﬁen@@de’teﬂﬁiﬁﬁloﬁgf aﬁlQJF Gkt &IRI fRrts of such
derived fro f erent organj sns

are
PRSI b oIy PP OTR BhF e B chRalipipagomes,
Gigitab reaxtouts nbggae ebresstoncat! genems-wfe aﬁbbémérﬁs&g ﬂﬁfytnﬁmbdﬂ @étterns,

&g%éﬁfo Peﬁtggg%ﬁgﬁégégpsfa%q’ indlv?lﬁ'ﬂ I%ene’ac \@rlgtlgn and @e Ihlée. an
i mmge of concateners of DNA fragnents that contain a

segnment of degenerangmpg§QQMmp@mﬁ§D@®m&plch are
|dent|f|ed bﬁ speci fic probes. Fig s a schene for
&

i dentfi®yithl ! Hﬁ%%@“%‘@?@?@ﬁ%@@%@ﬂ%ﬂd FRIRReFieRe af the invention.
SeqUENGER -2 dluitﬁ&tmeﬂﬁwﬁﬁ?@&rlkiﬁg F8o8i0 DNk dghett HIEh&Ring

gmweg%m%pm§%%§ﬁg?e%%&§truct|ng DNA circles therefrom

*f'denti fyi ng sequence differences
bet wetgn 3 & an éhaee efrcglass egfaervogaisingla disgosiion of eqnugiersaes of Ei codj
#ytlc m smat ch detection and for constructing DNA
C|rc es therefrom DETAILED DESCRI PTI ON OF THE
| NVEN(TE- OR ariraagp pirondatsaers tlerivad frpp sediffernt orgpitisimg thapaag selectively

BFERl QYing dligbRSISotAt PRk se i ndi cated, conventi onal
techﬁggges and descriptions of organic chem st

pol y {S&E HPRSP Bwncaﬁﬁlle‘é CUPH f%%‘%ﬁ“&é‘iﬁt PR auiagqﬂa ated base, each of
wigehdsideniied bytapdeificQig@ton probel |  bi ol ogy, bi ochemi stry,

and i mmunol ogy, which are within the skill of the art.

Such conventional techniques_include polymer array
synthesis, hybridization, ligation, and detection of
hybri di zati on using a | abel. Specific illustrations of

sui tabl e techni ques can be had by
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reference to the exanple herein bel ow. However, other
equi val ent conventi onal procedures can, of course,

wabk®e/1B25used. Such conventi onal techni ques anPCT/US2006/022895

descriptions can be found in standard | aboratory
manual s such as Genone Anal ysis: A Laboratory Manual

Ser i §%. 6 Mah finagé of cMicatetdsrs BODM FrbdiRis @it coftainabein@hiif Yegenerate

Nhnuaj nual, PCR Priner: A
%%&aﬁ%%g@ k/ﬁ'ﬁ Eﬁ?thag%ﬂsr’%{%‘g%aﬁr d oning: A Laboratory
Manuatg. { &lalsclieme for @oﬂltdmmeqwgcerdaffdmnpes bethyeanatiereyee Faqesness and test

il é DN SefBRereNRYY
%ue C%E l&éﬁg enzg’éh%%%lgﬁi& ‘%%ﬂ"ﬁt“w ohd %gﬁgl E A Practi %rgl

Appr i B isanatioy fpr ldFIFQlfylm Lupnce|C Fes bN@P@@ﬁefgﬁ‘&e gxgence and a test
s\%\%QQ(Q)usmé-&Eﬁﬁaﬂi OBsmafch Bt 88 f@ toBir@E (5 bikdles :ﬁfeﬁbfrgﬂ

Freeman Pub., New York, N Y. and Berg et a

(2002) Biochem stry, 5th Ed., W H. Freeman Pub. " New
York, N.Y., al DE’DAIL‘EDiDH;%CRﬂH‘I@E IOF| THE INVENPEIMNat ed in
:: Esle:ﬂhsg%étrc‘? E())i%/{che eessenr 1anr\]/e glgmg rs%a)]: glﬁqplo%/l lqle@?&fx’ g@gflpcgﬂ?e% conventional
tecunigees suddescripianadf cedania nmnymys)otwnep@ﬁmplm tljlﬁlscvdﬁf blology (including
r%%&ﬁ) lahllt%e%hm{ﬂég),t deff Hllol%g% BiobNA sty aagmﬂﬁﬁolo G/hlclaﬁe Qfﬁﬁlﬁ’fﬁb 8kill of

ra men CGener , single nol ecu es of
thawye ﬁvqh@ﬂnveraww feglanicps 18‘t1‘l‘d5<1§’ﬁ1ﬁ@?fta“@b~‘ryf‘ﬁhﬁﬁ‘f’ Byieed %ﬁﬁwn ligation, and

SRafiohtod hﬁﬂﬂﬂzdﬁ@ﬁ] usingfa@atal, S@Gihﬁmimﬁtl afi6s tof @ﬁalﬂdlﬂqhhiqﬁes $ancbe had by
rg? ferageﬁng@% gyapl%fe gg’r%% ﬁ?cl rel—?owlce):\‘,glerr,tol’dg{I oq\é/‘ﬁvdl cgnQrgnU lg)roge%urgpgan of
toast, alse beageda F@h corverdiosal teblaimesand ﬂ%atptlsmsgmabest%tglé irestaadasd
Lago%{%rwnaﬁfals%hg% é%{lggn Bl YL oRidy HORGESHEANEE. 1 IW hing

€ nmacronol ecu ructure OCCU Ies a Co

dnidodigsril LelgraiayMeriabCeishd Laeraiae damg o poratory Mamal,

WM&%ﬁézoﬂfzg Iqlzabd; &w@mngﬁ (am&bbnkxeblbwﬁg Hb1Bord aBdtithiR Oeess),
N a_varl e

DA eSOt oo BV AT po AR Syress A
Pratrvat Approacit” ldeIKDdstss Hehduag¥elwa pidCos (10D bakuikae dtrindeks of

szgzcl}eil;]zz% S})Mg %L eﬂ&@ﬁ(éﬁ{ﬁ\l %ea% %@%%?al '(@()Otlﬁﬁgchemzsﬁy 5t
sor

ecu ar S FUC ure, and sur

bcy Wt ItI FarsmanRubn die Sorkt WYt all of whigfers 1@9#3“ ineagoFpteddn Yeipentirety by
gge;eny;ﬁfg; aufpglr g&s, hydrogen bonding, ionic and
hydr ophobi'c i nteractions, and the |ike. Milti-val ent
coval ent bondi ng may be acconplished, as descri bed
nor e Theldv¥ntioe brovidespandg eivglelinbligeuled@isi ftvdarge-scale parallel analysis of

functlo I|t|es dace that can r. [

gopﬁ ah(}nép r{ug}ecglf:s, BB(SE%J agﬁgﬁ@ aﬁnents I ons > 4eN9 Ilg gﬁk f}{a?]ﬁ% %enerally,
stepte noteduies ofl tarin@htiarcbmpres an gachansat ppttien prgran peatytqppytiope The
ﬁa&lﬁ%ﬂ%x&o cGngh moﬁsl%u% stﬁ.{c{ul'éQBe{f' hiSyiB a1l attachment to

uni may forma part of, and be
§ mrfe@r w%a!tlsha CONFS! FAESAAHAGIPSE B Bfiriage s agals Sﬁnﬁr@‘ie%fmm it or an

RLiRe Hllla% £ cohaBtrdtdaY &Rt isOfhe RRRoHISRRSHEACtIE Bdﬁlﬁﬂssya dofipagt and

lilg{:c%lta}?ggqﬁl%f {hﬁ E}gf%gelp ﬁ/ﬁa%wglaogglggégﬁrdctu&s Hg Ih%}{lﬁ%jp 1 111 yeb§ bgl.}néi to a surface

Lhni veOdty1d fyvaghi. Multi-lalshiddndmag be covhlager mqn—co'#adm;te Non-covalent bonds

gl@l%eofx rmrTPct)11I o(f\PLg)tlexeﬁ%eg% P &Sﬂre%hlg&n[lélgblﬁh QR the sﬁ}fa@@&h Iaﬁﬁplementary
es are di spo e on surface

selqeﬁncas mhammon@ilesuiar@trect@p ambaslscamam to ¥ wfics ﬁ% atfragtiyiopgpvalent

ik, 'E’Réh%g VhER: Ha8 r@bds a5 heskn bgﬁa‘?ﬁg,efoﬂlb bt hydrophoblc interactions, and

macronol ecul ar structures, preparatli on 8 fqp%l b
Hie Hes Nyflti-gaienhoayplen P@ld@g%éé%@cmlﬁlted’raé 6‘?58 PP§ ipig fully below, by
pioligmb REctSOfuhdidhalifiebdn tHRRRE thit cah feacsiueitH @gliralivg of complementary
contain at nost only one single nolecule. Preferably,
single nol ecul es of the invention, particularly
concatenmers, are roughly in a random coi

configuration on a surface and are confined to the

area of a discrete spaced apart region. In one aspect,
the discrete space apart regions have defined

| ocations in a regular array, which may correspond to

a rectilinear pattern, hexagonal pattern or the Iike.

I o o I T e o r
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anal ytical operations, thereby providing higher
signal -to-noi se values. Single nolecules of the

w0 pwenss2dm are random y distributed on the di SBEBUS2006/022895

spaced apart regions so that a given region usually is
equally likely to receive any of the different single

ARLBEHHESH thle %a&BH@Ecul&PJ‘u@&ureE hgn LR ﬂohi%g m%i? bMiached 6 a
not spatjally dressabl e i medi ately

ma%?mq%f‘étﬂ%%ﬁructﬁa Py Tyt panigediskagy owm%:/afpm W@t ofgad bgrintegral with,
thel @adrbrhol€dlat Siictore. Siagofiblagled pLhaink@ton afh@éposed ranﬂchlﬂy on a surface
b Dpeat EgtlsLehS o Bddh FeltinRo P e hur 65
dastbb;dadrmms@facet ingloee agpreximeafirnae sPcafsorddlsxcbueore Ig mﬁlempect single
AR des b Qis{9c§§§d Jn@%hrfa[c@ ﬁl@t‘ Yftaifid &?&}e‘f‘e sBRL:c?&p‘zhlt ?eélo{?ﬂh %hifcﬁ Qe

Correspon 1 Ng subsets, for exanp , fined (%
pelRpves ﬁ@ﬁ?aalafgfi Bestirblyc B olecHlat SJP%‘“%% Prgla?fﬂtfelv Behqdgesad areas of
a0l disdadipaded @ﬁal’tgéigﬁﬂﬂﬁﬁre ldcrieso tlﬁv’BﬁH’st@ﬁfﬁllﬁ&lLﬂu&f regions contam at most

gﬁ%ﬁ%%lﬁélgsalro f:lfleh 2’2‘#&&) eglkﬁg}gglo%%uq%ytt?xﬁg&?n&lg rédulaely concatemers are

bngmx:lhedanﬁlb%p01kn0nﬁm5at1&nsondaesunface ehdfarecoonfingd tsDrtm areg @b digsete spaced

%39 e{g} Heﬂlron%cft tﬂ%ﬂ? acé %% ?elgBﬁ‘sI ﬂa@é’]&eﬁﬁedg&:gt‘?o% f a%lar array,
nacr "'ecu ctures conpri

wbtﬁl@a@wmor@fto § fepiddinpar sﬁq@t kexagopa) pefiseh, @m lka adyrgplprgarray of such

febidhs 1§ﬁﬁ}arﬁ%e<§1¥ - R&dckibn anq @£th Xrﬁ@sﬁ Bﬁ%@nﬂ@&ﬂ‘l@@éd fﬁ)ﬁHﬁ&eﬁﬁys during an
or  can be a CO nbi nat i her ei n,
alyRs 4159 gagle walgaen & m?dé? E‘F ?S?‘Bte%’i‘r’?%g £ d%i“%t?/ ﬂiaTF@taPaét region
prdﬁheea Iﬁora Gdnden&ﬁtecaormﬂﬁ]ls@dl@alaﬁarﬁbudﬂy witedlubreszent @ronatau:ruaéd in
P operan s tﬁl el Powdine 5‘1} h& R (%a{l-to Jise valuesh §1n le oIecules of the
RS Y Arger . sequences are part 6 fe P
pemboEiredndvylydistitogs onfhe b maethapmegl@s g0 thigy gR@Rfeglon usually

Q lé&uaﬂ?ﬁ'keﬁfl 1S Rl aﬂ?EfttheQi‘lffé?énlﬂ ﬁﬁgléﬁ]&%tey r lﬁ%’theﬁ%& @S resulting arrays
dendr1 ners, and branched structures. Wen t ar get

Yealeraal addressasimpiedintely gponfebyicafion DRy pAnbA Aeqfsq Py carrying out an

RIENMiTicAiSn ortda@idm'gl bferdiivhl atHayls rﬂ@ﬂhénﬁﬁ&s BﬂthbslnglﬁﬁélélﬁJEs are discernable,
ecul

ds the roce
BF PR s i S8 TR Helob S ertR D S s hospp of sret
undﬁawﬁnqmn$hahﬂauehnmemhbd$soamﬂmntmuﬁmméngmmwmsbrmmmmeas
RRELED B ROR U2 3 B GUERIRAS SOl L s
of rrd%ﬁwmmleéelen sipctgesofy the invergionggmpiee ROBIMSESt féfaertb@nched or linear, and

S8 beShheRic el brsﬁcnedqmd %ﬁinﬁwbeoi@ma toM @8tulalsoads! d. gzlme@frDNA
nbodi nent's.  For ex anB i n_sonme egl‘gé)u?ﬂ(rrents

as ﬁa@aﬁ%tggfé&ﬁ%o% i Mgl mafreR S epsepgncatemers
bfdinedr singte ttfaaded [I]ll\anmm&Ss tﬁﬂ&ﬁﬁ Halsgnthedic, @eriviey frpm eatidli sogce or can be
? con&n?na 10% XSAIP ilhseaq‘leremp %C e atﬁrg&%%cituel%e’% rﬁtﬁ% tto %tﬁgrla sklnthetlc nucleic
wazyorl@eu@m @citdedveQQOMa\natmgl @ursq:, Bech phvapatiestt frecitmen ef the like. Usually,
RIEMERE e fhd ﬁa(;mmnc&émevgénua@h By HBEIQ BRhEGHAn, .. by RCR, but

structures to one discrete spaced apart region.
B 410 by st Hehersiarpresuchdide i gffus@reg Y/ hen target
RBuchEd ¥ie G thewd drile@leh 86m Bétmﬁlt so@Ba) thdyl aﬁa‘-‘usﬁdlw re@hmﬂ bebarious

S P PSR g et RO RS B er sl oiipieg of the invention. 1

 yattessged thixendhi ntghodsdad intrbdice érkoes mlb ropiesewlddpeodtheless are encompassed
@ﬁg@@ttggggegﬁengg,r uctures are sufficiently large that

I i near di nension (such as a
di ané’taéwyllardﬁattaew Fampenents @hpRaemqlesulsr EoeweTingydn sglected to satisfy a
RIYS oPheSigh 6Fdctived i faRicS etbbRentd. FoPRRRHAX IiNFRE kMbodiments, it may
equivalent to that a discrete spaced apart region. For
macr onol ecul ar structures that are |inear
pol ynucl eoti des, in one aspect, sizes may range from a
few thousand nucl eotides, e.g. 10,000, to severa
hundred thousand nucl eoti des, e.g. 100-200 thousand.
As expl ained nore fully below, in several enbodi nents,
such macronol ecul ar structures are nmade by generating
circular DNAs and then repllcatlng then1|n a rolllng

. . o ey s

ecu?es arg ‘umformly




Figs. IA- I1G After describing these figures, elenents
of the invention are disclosed in additional detai

war@eas2apl es are given. As nentioned above, iPCDNS82006/022895
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aspect, macronol ecul ar structures of the invention are

si ngl e stranded pol ynucl eoti des conprising concateners

Ofe aAvdnBEQDES to SRAMENGS Loyl ar,. suc idi

p ol %{}gﬁ ’@E a0t |° des nmay nz@;';t% %ﬁlg%%gﬁga}” gr!)xg f}% sur%‘ace as éyf)ssible e.g Igy providing
ulafrrp%raﬁépat of gupigesrinkigeops @tvethetﬁ@mrée( sagive,

Sﬁmhtrcﬁihﬁd:st@ﬂa@ Ibese&Gﬂeﬁj as(hh 01009 sideShat éfﬁ@ﬁ\%@ Qelrg@sla)tta&hﬁleﬁt%f thtlple

shran d fra nts re er ab th
R ABES ') GRAGGHR et daritieon dathpbiwer sampie,
pm@fcmo@btlllgr struptttretsena[y anpeviddd vﬁﬂt@ﬂ'ﬂeﬁﬂﬁbhbl@thﬁ@ @or a variety of other purposes,
nue Laatdifiss: Agri 0.adapt
ollgonug%eog?ggéﬁ (g%§§ﬁ£§£?§$%$é£9 Suﬁw?ﬁo%m@?%aﬂmnmn&andﬂw
ptor-fragnment conjugates (1002). Source nucl ei c

aci d Gﬂ&ﬁ@Qpe&&Machﬁqo@@tﬂ%r&ctm%re%ﬁﬁ' Gidkt Qgéc thdf meﬁlsé@gg Sinear
t ech ques,, or a C or genom

$ g P ¥Fnt onal &
| s IPSI/ Sb &aﬁé%‘aetﬁkx‘)fédﬁ glﬁfxfcm%ﬂ inp é@ﬁmtla%ghys@pglcal sahne solution,
Sy#iphsiniaelyhiivalo totihvea Hibdtde spddee adaftRdtion( 1&%):roldl§!ééﬂldr ¥iructures that

Qapctlﬂtee!r Olglll%em ca (;ng ? n’t g%slcnga&\faengt grﬂg% wtgousandﬂuc?eotldes,

such
f@&%ﬁqﬁs@‘g@rql Bindreg rhonseectmte@mibs fbgdg@ﬁ@thuSmd AS§ odplaweore fully

kbﬁlod'eiﬁ %V%ﬂirﬂb@ﬁlm&ﬁs BicRHGEmSbRG} ruéth{e?&%%?d pr\arieﬁtmg circular

g Adapt or ollgonucleotl
é&gﬁﬁP tmHF@”G§€&“FH“F6¥H%GT@UBMW§KW6%@WaﬂQ%ﬁn@mgmmrmOf
ebmpdddlenaiof tk eiscuyDNAe et hod |IIustrated in Fig. 2A

In on ect ach. r of. pQ on (1010) has an

adapt glrleaa\%ng‘tehmﬁce&? ge H{&gggeﬁ P ftt@rlgﬁr £ AAPTynegis shovg sehematically in
Diga. A g ot dearibinmg theserfigeres) eleheitsoof deiitderftibd B0 Hiscldse@in additional
ASRPLR rexé?rlp?e@ aldBW e %’s%éﬁtrg}rgﬁ aJoUJ] f‘htdng QS%(LC? %llagrrgr%glg%%ar structures of the

i,ncl udi ng, but "not
AVERoRAe ﬁtlgle éttfa@ﬁ@elgnwbatrdﬁwmmu@g @@qaem e’éa target sequence or

fi@shdnt. ah baticukr, Ts,ﬁtfﬁ,polfyhlﬁfebﬁc@@ﬁﬁ)l HRbhBBmSS gﬂé@ﬂ%hliequéhggand an adaptor
enbod asses

op%fm%cleog c}ee k{ﬂ eararB@ 6?%% nackﬂ@ac ?ﬁOLJ‘s dreated (100 é) tq fqrp singlp ptranded
[regomrats (kﬂOﬁ])dprnfgralsIV firtge raﬁlgetoéfrodDBWoGSO(D ﬂllCBStld&i @ddhhor@pieferably in the
frréggéggﬁriorsn% rQrg {;)' 6ﬁ§ﬁuc gﬁjdgg Q?\lhlch nr% then %ate?f dgatfr o?iﬁongaeo(tllc?%@ 004) to
s eprulag A el aﬂ@tcr-lfreg@emt @mu@@qg ,(,mog,)t |Sgutrce(rmcl§_1@)1cub¢1 000) may be
Q@Bﬁ@tMé@ra&té&@ a DNIKE tﬂ@ng‘%@ﬂ@h@dﬁﬁ%cﬁmﬁ&es op§ at Lo rg%ﬁomlc library

cIeotldeang%1 fra ments, whic

0]
PR B Ei oL BAVEIL VAT B T e 1001 wslly nals
fregieniatundy a cé\dvéxﬂfoﬁtatchﬁduy,,sudﬂa&m%amgma’@dtﬁmﬁﬁyﬁﬂuck}Yagmentatlon

gHﬁe%ﬁ&ﬁzhlvfﬁanérga%%n (%rllo bd B (P {rle}at‘ur%}ohg) DLy uceps&@ IsB'imgede DlgA fragments.

ure
Adajptpe pligssuclegtides (10¢4)rin tlwxmp@e sty ntel &t foom (1608) b pdputon (1010) of
DNXLCHEISs b?fthe%éttgﬁ RERQt ﬂ% $ah %Y&r{éq éj%& | G61 ﬁeqnb%rboqlﬂgpr&?a%on (1010)

or cjrcle replication. ncat ener
ARFdaptRIgVIgR AN |Kte@%c@t Roinepbindingsijeand pighiA ﬁagma fismsewproriclelt acid

aotm.i tgi aﬁl@tdr aﬁmh@tlﬁv%r ﬁlﬁ&fﬁhﬁ @EIBEIQJ Mclﬁc%gbt%tt Rot timjted to, tagging
et nol ecul e.. A popul ation

B RpreBR o e Piset rolhonls et ets pn fnctoneation
@m@ﬁ,@nféﬂlshlby Ireotindr gibbrdenents, dtages e@[pmm clirang may bek@daRd by providing

4 )t pos e f%?ég Iﬁ’ilﬂn%f'bl&ﬂn &t grlSJ[r) %\ &ie %sig)rig)arethfgmfegralwlgrer and

ioling ejrelede lagno@fRCdi) m@g@tsrmty éc aldedsto gitetated hWiihd i a n@yersibsORCR
fefGbiCR PR (Rl RS c&]f:atéﬁ?e?sy(*l 619) §t{tl{e' c@ﬁlﬁl@rﬁén%sof th% alBiPYfsonucieotide
i nconpl etely att'ached single nol ecules or ot

reagents present fromearlier preparation steps whose
presence i s undesirable or that are nonspecifically

bound to surface (1018). Concateners (1020) can be

fixed to surface (1018) by a variety of techniques,

i ncl udi ng coval ent attachnment and non-coval ent

attachnment. In one enbodi nent, surface (1018) may have
attached capture ollgonucleotldes that fornrconplexes

o . o o o o  d "
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with conplenmentary functionalities on the concateners
to forma coval ent |inkage, e.g. by way of the sane

w0 ewansxyees used to attach cDNAs to m croarr ayBCT/@S06/022895

Smrnov et al (2004), Genes, Chronosones & Cancer, 40:
72-77; Beaucage (2001), Current Medicinal Chemstry,
&nd I;T@Al' §ag]-r%ﬁt§ whidpl la%&?caln el Bcpigélﬁl:cﬁgmg @5&&1@0&}’ separation techniques.

ref er ence. gb nol ecul es, e.g. several hundred
Aliernaiely-REK ey OF g?@%l?enfeﬁﬁx/wa%%ve tan 4 Bprepfigoypcleotides, e.g. 6-mers,
abhaeatke Edhtahﬁr@r a0 @b@ible@ecﬁlbl{cfsﬁﬁﬁﬁclrc&yﬁh syathet®, €188 mixture of

gléggelfo tgc[e? %ﬁ/gltg F‘%‘r?ge]d Is?qlu%‘ges gr J&rﬁ O I CFcaE!ﬁqatdoncaE:mers may alsoUbe generated
Qoiigtitrarierst DNA DNAe preayreihit idgiay tipplafediNAemmpiemehtad itelpth
bibirdirl otk 6 inCHorRBQRdcliBh oviich UF it 1 DRX AP bCeonverted in
ISpOSItIOﬂ concat ener nay | eaved y
PRICHPRTS by mirgre af sasetpRding yeiag t?‘éplﬁtPF é%%?f%i GPncERpRiE(i gy are then
BixpdddqLd16) &ﬁishﬂfért@urfa@@(l@i@ @abCd eom@aay éfsingle moRbwld. Attachment
t he fra re circularized as described bg pw a p
%11 5F 1}1%&16 stsﬁgfl %ofkyg’rylgg ESPRECPHUSs é? remave nﬁo&lple e]g ached single molecules
b]i dthes tehgehte pregenisient ¢adirr frephiafiy) steph waoss piefeaceds widesiratl@aordiaare
e T e T
caisthi of feetmistugsainglogingevilent @ttacfmmt m figreqovalent gitachppent. drene
ShdaimeRf, sdr& (Ildllﬁfmayaflavé AR @aﬂﬁ?eroﬁ%dhﬁﬁéotlﬁ&rtm foftN EPlexes, e.g.

coils that rou fill a _sph u sol uti o
B GFhGearR i 1B OPIOL AL 56 1P A PERS bindine
ﬁ&pﬁ? Bitls emﬂleﬁth Hn sthzrembbdit s, &Mreamgorbclécftlﬁfs ne® Rethirisosizpnucleotide
F]ﬁlgps mge rﬁlature?,i thalt( {(])mwgllg rces w1t% ag‘ag%or olf &oﬁ.\clegﬁj&é %S(?rgaznov%? al, U.S.

Pitegs 8413:016D.0ln a@@@er ¢rmidineents sm@cqﬂOl&btp@dmgp re@@@ezt)mcthmétles that react
YRR p?errféfltatry I?ﬁlﬁdnéﬂwg bn e EABAMYGOokm B %v)ﬁfgﬁrlmka%é‘ Q-,I% Sway of the

SIn #% st rand , Is a root nean squar e of

- tfcam@wausaﬁi %’taﬁ‘ﬁ%‘ EDNRogpcIpaTayp g Mgy %&%‘Wé G61r65=t he

dhmBiotks QCahdag 40: andwmﬁyuc@gm(mmj StukedCibdi@nal Sitddistry, 8: 1213-1244,
to er el

d ter, f " d i| .
T i R EE SN ——
onisigerumrass be sfticibntizstimhedat hgiraphobidNari@eSy®h e dduaklesm swface that
h&%ﬁ&v%%% a’c1o}1J lc@ varioys réaktllﬁg 'ﬁﬂl%t‘icfnﬁ'lﬂﬁp tsuchAad %ﬁ %rgﬁ}féll C%h&%mers of

measures o macr onol ecul ar structures of I nventi on
DAY fipgeenipnaycg fathes gaiplfigd in gtugfteridispesitiop @?%’Surf%ﬁdFQf Gragple after

BQ%JdéfﬁEﬂ' c&n‘éé&@iﬁéﬁ may'bd &é&véd’bytrélzﬁnsﬁﬁlﬁl% Db stdetibs ﬁt??rf'tﬁﬁ’ptor sequences by
LTS

mer i ths of all
Pkl e §‘{5‘?’f”£t?gg‘%6*é%’éeﬁﬁ|aﬁ§“%‘ﬂa“€ﬁ£a BREeT betow and
ahplEzh sht bychRCR hetipn. density of |inkages, the nature
of th r
pol y nlﬁi lsléo{h%gfa%s af%e?cél]o;l QFT‘?%) ot( at Séllhfé %9!1 rédr%%ll %’Q? n?le molecules, such as
smde standed pelyugleotidss. @@drm@@umglurdelrce@fe@twnql cqrrﬂ@mys (@ envengignal DNA
V\%ffe‘ij %%1’?@ s§& rS(SlPE Sor bhe :11*9 @ro&@féin@&at@reﬂfo%ﬁcﬁﬁn doilsleha: ]ghly fill a

I s approxi mately equival ent to the diameter o
el T 1 Sole s & Gl firygbost 190 30y iyl depends on he

SROSIRIDNIESAA blffer QBRI tRE) Bﬁtmanfm%mmm@ruﬂhaﬁrt 8 SBEOInsEOR SOn the
conc teners

§16$2an @p? 0 filéf]??rs %d[amglﬂqelécoplg%i(% a? fation 6@8 B‘ém\fers lthp§/ala, 2002).

©gelmvalre oft thd sizeaf praojoacdoil polyoér, sublsasrsagld stranddiONAs usaitreot mean
§idedr3F B ralidom

g@ta% é)g‘g‘ﬂ% izn?g er(d dﬂsﬁ%ﬁ%g&wﬁ%\n&gﬂgg lng%sgrg%f ‘Jlelé Ji El r randomly coiled

ﬁm@wmr@ufé@mrmer saferced tadreeeineg m “pagoy oy élatnPFaIt qaﬁbesl@%@red by light

SRQAisiVE BhSumeRR, sBHPE & Vi RF Raho FoenbP@1aN et ThitrulnbB@s, URN G like

of from2-3 tines the area of projection ( 1108) to

sonme fraction of such area, €..9- 25-50 percent. As

menti oned el se where, preserViﬁg t he conpact form of

t he macronol ecul ar structure on the surface allows a

nore i ntense signal to be produced by probes, e.g.

fluorescently | abel ed oligonucl eotides, specifically

directed to conponents of a macronol ecul ar structure

or concatener. The S|ze of dlaneter ( 1110) of reglons

A A N\ o o, - A A NS\ N a o oy
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regions ( 1107), edge-to-edge distance of regions

(1007), and the like. Usually, center-to-center
walr@bass2es are enpl oyed herein. The sel ecti on PET/URIS€022895

parameters in fabricating arrays of the invention

depends in part on the signal generation and detection

%&ﬁﬁn% AUFE af de MR ¥ oﬁt%iec@'c{rgﬁﬁ &S Df ¢ ggﬁ%{l 1hd{ude

ensi es 0 SN ecu es are selecte erntt
melequian weightyheg tlgDa?fe‘rsCa@ﬁ fotal golymgr lqngthsyhightip the 9asf)efracbéaﬁ€hed polymer

Rhedlm bRBSkndiRLE Ml RBFGERE. , Uh achrh&8®ta sﬁkfaﬂ@]d@fehdiﬁg odfthe
t he nnhgcules ta b resolved |n

SPIER GEHEPa O Lo BOPPITD £y st s LBy el pgended
ﬁtﬂpﬂﬂéq’udﬂ fitlerfaitdnyd dpBeraiddl eoihredthatroathmge ixibbendert bylagregidn (1107)
E?e% a&?cf c1r%fe‘z£ g% é%ﬁlgf‘i:%i&glﬁgr g? OZ %cﬁ‘? ai)ﬁrogl%ately equlvalent to the
Ql@laﬂwwﬁgccebaé@ter omandere p@kcoBiigpratian. eﬁtﬂmd@p@bpr WEY in @R ATPpite,

}l%dtr)&rlrdmhl@%&u@so@ [ ::cf)ﬂcﬁftelﬂérg’ RESHE ﬁ'ﬁé' J?Q atﬁ@ﬂe@’ td’b@ﬁ'&@ arbd)itin a
apel s | e et  .a

'egoB thteewbs%%ﬁrlbqurlgalqnhtearpﬁwc%\tné)é figipndogy Eran e 8nt° gprface (1102), for
@i@ﬁh@lletay 1llu&raﬁeﬂ |b§2 gdskd cheled(1 108 RtAnadealoemBied By drajcasiriolegulafstructure can

W ?cbﬁat dl? soalre ggl %(‘i}ment/s &%xﬂe%ag gg’a:]maltr}eoegwt?m the ranf%g ﬁﬂ‘é}% ?§ 1mes the
arga dplogectiand 1 108) te pangrfaactidnaf sugh atka ast25§é\pemny Pﬁeneme@rted dﬁe where,
%&wlr%tﬁ@%ﬁ a4l f@)ﬁn mwe%ﬁroﬁﬁ)ﬁ&ﬁ&tstr&@h OB suh s L8 nRfe intense

eater. In another aspect, whenever agptical
signat g be @rlgg,ucpcgbyé)fﬁ?ps@?édluoqeg:pntb()lﬁ)ﬁlﬁqi %ltgwlqc}eoudes specifically dlrected to

B Rl f §ﬁ@&¢1ﬁdl&ulﬂrseb@@e Bkéb\éhda@méﬂ Q¢ Q50 Blaméterlyel 18) of&?eglons

h t
Q08 e et G B e Rt et Pl ionieE Rt » el fhsstclteRfe o
a&anmmuﬁmmgneamawxmandofnmanothewwaﬁdsmm¢m@uchmdéngmﬂm@dﬁr

mgasgrfrlg Fogentei% J’I%ll‘g Iﬁoléclaﬁg or?aI sul‘f%@%}tchﬁ%%%%éf—t@%&?&gt?&é of

ave a nearest nel I stance o

@e@nsn(m ), edpedaedar distpve sfregipns4 IR ﬂ@éb@a‘t%&%@ﬁ@v@r@m

@i%ﬁc@@dre S fidy OSSRy Thesse@!:'ﬂ@)h Q¥ @eke pir&ﬁet&é(ﬁﬂ%h@atlﬁg iﬂ‘hys of the invention
nol ecul e- speci fi ¢ probes $%y|n fl uor escent

draph {rypartoh D plges] e SRS BaFBP Y PRfees
semglle, demitecof skgle hdlseuld arvaale@at than gérgph bdeasidivarttppecentodr at least

Fﬁ V. §§Tc%ngtoé agtt I’Y Spﬁrrcgnqtorr] at 1 agt?at A zdrlé\?gtﬁl%crﬁdlecagsctg ?%%%dﬁex
sidivglualyrop Itlecslgh% genkratian apd d@@hmstm ugésh dir ong |a@9%tr?c®n~w is selected
%Qt%eﬁﬂts Qf 1edf s@@etn@' erc&hk of‘tﬁ)é:)slﬂ'ém MlecHitERHE fndwfelﬁall? Q&ol%ﬁ‘ ‘B{one aspect,

ter, or nntor greater, or 700 run or great
wheremsqarﬁl@relegr@atlepsconyns SeRIgsed. g sramae, t@ﬁ*b@d?%rfpwﬁc probes

whaieve Etar@?irhcﬁéiﬂabem &, wwzoos), us& Ched., de r1828t-13534 Svhich is

el ecte a ori.Ly
RvRtirey Haveed ey sreantrant Yot afiorBp dfe paisgyes taveo
hamesteleing distancarafd S0fneat: greater; @vich anbtherasppowexh dehsityhigselected to ensure
Epﬁtceﬁ Rag Qeg%ty oé?pcef?trd% rlj'k?d’ m&lEHRE have Qgéay ei t ﬁgthﬂcgéf 1@6 nm or greater.
I nven are ISpOSG on a surrace so
temgtherygsnett, whepeyerapttaymigerseopy Bismaloysdl Hheempip Wéltmplé%ﬂer%wﬁc
%bés a3k fﬁ@l@&eﬁ%belﬂ‘l%ens% is @éleote@@&:‘h ttila@at@a@@ a ﬁﬁforlm singdé molecules

| east” 100, anog@ ect (E ected
o RETH e dSERa OO AT el P By f slect
o dﬂsur&ﬁat af 16t sé&ﬁtylpéleéﬁl&ﬂﬂsu@fe nsﬂcﬂesihamga rdeaas hdighbsr dixtance of 200 nm

rand u es .
ﬁregé?a el I)AﬁtcéjI} aﬁglgr asp&f;ts\rfv]lgaﬁ ver opt1c crosgc%pg Be%bf‘él?%!a{r{glg (\)ertCIl
aokculd-weafichretes Bvimg ﬁpnaesedlt apes tl dfmél@/l lemcttethalph thptat least a majority
Btk %éc@lk#ﬁvé 'ﬂ%at%sq h&g}%brt cﬁs?ant:é:’(gf 306 AR ENrr; 3hd8 lafother aspect, such
no in such enbodi nents the regions on

the surface betmeen t he dlscrete spaced apart regions,
referred to herein as "inter:t%gional areas," are

inert in the sense that concateners, or other
macr onol ecul ar structures, do not bind to such

regions. In sone enbodi ments, such inter-regiona

areas may be treated with bl ocking agents, e.g. DNAs
unrelated ‘to concatener DNA other polyners and the

s o o o - A NN\
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that is determ ned by the design and fabrication of
surface ( 1120). As described nore fully bel ow, arrays

woRoodi1326et € spaced apart regions ( 1122) havi PQI/DBI0€022895

and subm cron di nensions for derivatizing with capture
ol i gonucl eotides or reactive functionalities can be

ﬂe’ﬁbt’yl icateedd t'd%hsﬁl@ 16 &V@Eﬂsév@ﬁ?be&@eﬁmf@ﬁﬁg Hx%fegfles have a nearest neighbor
ual beam

fhgtfl ce é@égﬁ@; o% g{g% i ﬁ,ﬁq,n?nh?r g{eg’@h ﬁgﬁlg glg;leo? grregcg' or 600 nm or greater, or 700
phot gydratetr,lmo@(ioa}nim,gr ealﬂd It 1l ahothee embseiineshB vhghevek b}ﬁlcﬂ ﬁrﬁc&osﬁiﬁpy is

gs:e?; %ggf,smﬁ}{ %Qeg&:% C‘%H ﬂ{a{ at Te%g Ll %Q%rlt& o%g‘n %e) lecu% fmve © 16 near‘est neighbor

digtange eiipt least eigsitepyrainimabiorture Frsolption eowr of fb@mm@s@pﬂ dn trwther aspect,
HdNEnes ndRculs oBih& gllv&tﬁpir@&bﬂo%a 095 erﬁ@e o MAEAL A8 %@se%ﬁ?@ly

when single nolecules are applied to surface

%ﬁﬁa@blamlyraqr Pplegesris at feagil 619 per wfzoz)at least 196090 pir a0 lgyat frgst 100,000

p@pg%t han one single nolecule. The |ikelihood of

havi n g % one single nolecule per discrete spaced

apar t! i’@g\ 33Peehsf thsdnyepfiop.dlishatedyfor aparticules gmpodimert insfig. }C, the

1©f1u1rreﬁém‘, bf seRctfng AerisitioNnd| |rdntidn€l§*3 dlgffoséﬂaﬂlglé ®lecules to ensure desired nearest
hat result h noi eti

Ll
PN b BT Do LB b ek S R e Bt e
hsngltlalh( tlesi splg |51@,es [ﬁulamhnhgsmgld tholécgles Uiyt is, & ducH dniblodigrersts theregions
(gnhtﬁe Stk @&@eéﬁt‘thea&lﬁa%{ets#)a%w a?%rt gg %Esr I%I“e‘ra‘reﬁtg ?grglg asa“?&gr deglonal areas,”

reglon her eb ance a sec
&5 et ﬁf‘?ﬁ‘?‘@% ‘[J}Ilpté:owa’qe{nerw 0§ @th‘ﬁ ingeromplequing staigtyees, de g‘iﬂ@md tq qych
P@6dsi Gllome emlboﬂmibﬂ@ sﬁ&m&%lﬁ@&hl ar§1's| R setteh@d ith ﬁ!x!km% Qgents e.g.

t I
BB B PP BN il gBbEP Bt DG o Srrgpaciic acds
(R00) Uﬂﬁh@@uﬂeamd&ﬂa’ptméddi(@@ thincion srizatsipe okl O) ﬁtedWBle}[ ®h&temers are
1?%8 %gRéﬁ"(lf Otl 2)r ?sgiagﬁ c&%?én?érm ? ﬁb%}gtﬁgr aéogfed éo sur Age 6QII%O) that has a

unctionaliti'es or capture o
TRgURT R O fisardnsppred e@ﬁtregzqns EB2) thaf daglt haverewearesi neighfoor distance (1124)

thdd B ternified ®9 FH |d§‘s'f§1@ﬁ@fa¥ncfaw‘1%tf spaal i boe SAsQl[ascﬂge% %%ful below,
ollgg ucleot%%es of .a singl e nolecule. ﬁ

(PEAEETIS JPACSF aRax3Paifne b1 77 SR ieieren aéi@u%gfowmynswns for
dmmtmg wﬂndptﬂﬁy)hglﬁuaﬁitl%bﬂdadu?e @ﬁ@l@lﬁéﬂiﬁ@@@‘l B fABR ANl Using

R
E gﬁmrsé;?%rﬁuc?cg ’fﬂ%ragig% yerml qées 1|nc 6 g e%g{roni%g}n gtgégrap[ﬂy, nano
1(11}1199 tephnoRey, mh@ﬁlt@g@pllDamdd]@drke @ﬁh@lpﬂ)e the dreh pf didgreespaetd apart
r&dions €d Qi)%s%}ect&p Ql'ot‘?é v%t}%%b(ﬂmtﬁf Qﬂe‘rﬂtfa@trﬁaggmoﬁcfa[r @t?&clru?eg eﬂ}éloyed

AE gach rESS I n one aspect
ﬁ?ﬁ {ikfs t°c9f>fr?§a‘15¥i o tBe e o paineleruicg akhaipveniion sq thetikhge single
nﬁdldbﬁlb&ré pEA t@&iﬁﬁa@ql 1Zdﬁs%bstaﬂﬂﬂly|e%rﬁ1@§ibrh@ﬁ22§%ﬁ)@&lbled by nolrrcl)ore than

8 to 30 nucleot] des rom
5 et Bt fefbe bR RsPH e B roie o B sred s
regiangoy be Ineisedigsselreting 8 dbsitt @deativp filnotiqnalied deapeifré slpbhueRotides
to.a surfac SO
4 R, LTS RS e L e s
salelne melgeude wis OQS’PPYa ik lihapes & thopefaestal ometiculstsidoretesspaced apart region,
F‘feﬁﬂ}mg&ﬁ&}hanc@fhgt askdohd §1&1@¥@éﬂ1e'vﬁﬁ S BIROGE séﬁ‘{etr&lon In
ana t.ical gﬁmatlons on anal yte no| ecul es,
P F‘F ol P%?rﬁ"?? &ty supsianyAlly alhihe Eaptiredisonugleqtidys in ¢ digriinipaced apart
regibnalylﬁrlnlrze at 'cﬂﬁmdir oli gd’muél@g&ﬁs d single (nhbromdﬂébuﬁﬂ@ru&ﬁ@ Etone aspect, a

R s SR CR T

thahia from rabousm f)er@nt:,tn albqat fSftyaetcent sfth¢ Ilnmbeltdﬁegmmhnwmaty functionalities or

a%i@? QbR lcRotidds & a%h%fe NGEBe. Y fn andr s@%@ﬁcg céﬂtdrg :
fragments are froma parti c ar spec

organi sm then databases, whep avail able, may be used

to screen potential capture sequences that may form

spurious or undesired hybrids with DNA fragnents.

O her factors in selecting sequences for capture

ol igonucleotides are simlar to those considered in

sel ecting priners, hybridization probes,

ollgonucleotlde tags, and the I|ke for which there is

o - - o o - Y T |
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sel ected so that sequences of capture oligonucleotide
at nearest nei ghbor regions have different sequences.

WO n00s/188261 i | i near array, such configurati ons aPE&r/UsS2006/022895

achi eved by rows of alternating sequence types. In
ot her enbodi nents, a surface may have a plurality of

%Hélﬁﬁdls'éﬁ&s by ﬁﬂrﬁ@fd@l& Qnd RACRGIBRAIH adcQFARONIHRET I8 bWn pr1n01ples

b h | eot
R e PG R Bt SoyoaR s Ta i St 24 rion 051 Bren
tinO3ayidedn, ¢hagerdtih Bamseba s adayts Nudleip Auid &y bridizatidn: Ssulllajtlbaﬂmﬁproach
gﬁ! fP|sz]§ b%gib ?98%}J tm[n{e%yp%it #e lengrﬂ%rof ga%%e;boh?gnuc Sl areéﬁa range of

wWer subarra
fiemerto K iyaleqtidgss ¢ andem angthexsgpetipWitlin & ahgeraf 9w 8 tq ) rsltslpc»tildes or from 10

« ﬂ%d@d@f@é%d LERAE fnd sBqueited GCEHnIBYIigbRR]cbiEiRs ROQR QM (if 6 PRVide
ﬁg?ﬁﬁﬂgé In one aspect, capture oligonucleotides are

mg 8f pftf‘éo%qﬁcplar(’sguﬂlreséﬂ a ﬁﬁa‘éﬁ] sqd t&)S@b%@'@romolecular
sllcee bie miimiged Quoihy ﬁé}h i sigtigl gpeations, @ﬁch| ab kﬁhln@,&fd’ and (ii) to avoid

Cf‘nteallfe{ghce%th a1§ %Q% rat B orxrll a%e{lgr? LR e’s 1019 g when analyte molecules are

zZe un sire ects sur pPS or
DNAefraam@nmns cwcethmtrhhl regapttol fig inging g&pm@mgtcemé leggths are selected to

%obﬁé dlfpi%@&%@ﬁuéen claﬁul‘é’ Bﬁgoﬁ&a%ﬁ&es aﬁdhﬁ‘el%ﬁ@elﬂéntsdrhzﬁ bk %fﬁmently stable
paced apart regions (1 122) is less

Swh%tﬁlw Hepot disgoeiete in 4 fraegt @’55]“0 fn rggaetip §Peif E’Héc,f@&n%:ffet o

pﬁgm@n g)eéleslot B@msnﬁ tHeR ddtdbeses, ahgLavaifablel 94N 3 ubdd td8derl Stehtial

g%) Lge sgquglbcgs ’ihat rnéaé/ fcg I SSPL(“O%L(f glycpes%ed P%brlltaﬁ\glaﬂ} lgﬁ.a gra%?en? S gﬁqer factors in
SeltimprsRquences fongeBture ofigandtdtides armpt@bt to tlwlsreqmnsﬂdesd lireteecting primers,
gﬁgggloﬁ El%ﬁ Jl%&iu@l@&ﬁéfags f%}éé%gidle ’Z@Sv@ié%l X Id 19 M%nlgé %&?Jan%e as
svdeaceéubhéle éefqr@nﬁ%te%he}?éﬁg rhe Refinifings secties. &t sogla emnbadisgpnisrasdiscrete
S¥aced! aBarttngEiorf rﬂdy@emgﬁ mﬁ)feQH@n lage'iqﬁlfﬂft:é})t@es&lg&%le&fde ald &a@l@dﬁferent

f
EERECy By el 29 ket Sfs o el ibu8teon Bl GnbarLgpbodiments
eregdyimsedulat 4223 ofalisereieRpdctiparargenspdeqiena@svilapbre otigoh@ledfides are
Eggr?teg QogtPa{t ?eqﬁal%fh)? Eap?l?epoi gSn’uclgol‘eﬁQ at %L:a?% ﬁ&?gﬁﬁor ?erg?opé &vé @gerent
tsQaumolmwcﬁllwab%@yaasqbéemﬁgum@gﬁ @tngcmequlmywarﬁyltdy@tmg sequence
\%h@ssa Do Sfboditich@) Qaesm(féleg %3 hdvBa ylmrarny af Juxarawofrag&&@ Egacédapan
i ch regions &3112 have defined’ | ocati ons,

g Py g rmaFrotifessnt suRpiray fhas raRie odgogprisotides pith élftl“étrfm%lf’ﬂﬂlde
@batl@c@ ﬁﬁﬁef}éﬁﬂ fRonf tHade bf tﬂmahdmrberr@ﬁ fA ﬁluﬁﬁty of ﬁbﬁfhy@rﬂi}t 1ﬂdhﬂﬁ 2
%u@aéﬁrag% gn‘ % orLf iu%arraals, rora pII%Y? él%bﬁl’gays gf nrtf%vi{?g %‘%grgac):/s or 32 or fewer
parays, as4 di é@v\agmha;taysp dn stidlrotier enghodinehis alsirkaee may include 5000 or fewer
EJb%a% qp b¥e asﬁe@tgéa‘ﬁﬂl% oﬁlg(;lrﬂlglgr)tldéraﬁe a?ch@d“tG sﬁrﬁc@of a& arraﬁr by a spacer

rectilinear or hexagonal tern. ustrate

pplgculs ¢ ppiyetidene glyeo é’ﬁﬁbedp?@li‘?@’ as BN%WIMI@@M@V% Feprdegto

iR SOUEsae aHeel 6 sGriae g@uﬁs b2OR)actiReFitin@t cdpf&?e] dﬁ?&luélébtldes or other
ada tor ol i gonucl eotide. As before, source nucleic

(i (1200) is fragmented and denatured (1202) to form

a poplilcaé aspett, dife afda 0pdiresd dpﬁﬁdia;faﬁ agrmsn(tl 3226 £ 2034han 1 pm?; and in

era e size range out 50
R abRrbs ouirdrst Spparmgpy (A5G Weirmee pliftged Grun o 1
fuiny Bada llltan@RD adpect AR hraAE Hieddtd hacd apfth@ionVil 22 isti @Y range of from
|rcular|ze? in a non-tenplate driven reactign
a; ek ;&pa” I anot 1Ff@SReth‘é{]ée§ dlsgrate ﬁpag\eéi a@r}reg_?p@ gke@pproximately circular or
(qEﬂb thfshﬁpé & thitGieR cRRQhiOE ifficate¥Balh Sitdle lindlr)dimddkiod, ki sizé &fuch

mation ncat eme re
SeRE S he By rarhan E AP pford B Mo T EPE G ooR 10 one
to sel ect ed sequences. The nléyure of primers may be
selected so that only a subset of the total nunber of
DNA circles (1206) generate concateners. After
concateners are generated (1208), they are isol ated
and applied to surface (1210) to forma random array
of the invention. As mentioned above, single nolecules
of the |nvent|on conprlse an attachnent portlon and an

o o, " o e .
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synthetic. An analyte portion of a single nolecule is
then attached by way of a unique functionality on the

w@oemweaseser. Synthetic DNA circles of virtual | pCHIG2006/022895

sequence can be produced using wel | known techniques,
conveniently, in sizes up to several hundred

BNp60k, REYdr e SentediGancet QP neartBitheithtiols dTRYeRndil f22) arellnttye, raﬂgﬁ of from 0.25

si zes of many hundreds f nucl eot i des, g ;
éméo 2q%|and 1[1Ja1§)t eb%ﬂagﬁlsu E?@ceigem tﬁ)rlat?gﬁ ﬁ%@%ﬂ Eﬁm q 10 um or in the
{ah @95 SONbI Ch00 ink. Acmﬂ sspae,ae@m k1 2®lnay belf¥Binged OF surfReH{l 018) in
éﬁtaﬁlé’ﬁ ?{éin wal}]c% r 1ons Aﬁ ﬁrzﬁav%edsfe nefi Foaatlﬁgssi e. %%ég fegég%'rray, which -

corpora
metfee slelmbe)lle@ym uldgtta enaBNAftmptroms were Cfig0T) Sliqhmﬁeeré s hide ut are not
?llif%émg B NG R 5@%1((113'@@%% sgfrzﬁ ﬁ@fﬁp'r%ﬂne‘é\ﬂ daflerRy, hd¥BJonal patterns,

In an RCR reacti on Pro uce
anshibedike niueisraply.eions (Ugdgra aranged, mtaﬁf%l TSRS B *ABE! Patign)-
ci r cl gsilhaed hire. S]B,ﬁEc@tﬁﬂ YRB&Emeng| DA ld@d]es@keﬁoiraf fedil source nucleic

g%ﬂéz(fb S%fi %%gf}?@g? %‘{%Fpg‘yr Ogg%l}hgt%ogﬁ e?\n‘g’?fe T,eesg}?rrg% rguc ge %Enld ?1%00) is
&ngnaeyted hral deumpdde Ma9AY ta formatpbautdtineelsingle istenil §agmenty &n0®spreferab1y in
305 BheeRPAUEREES A ARLULE, lnORMGLAR! hiESiz: Rl /rrom

synt hesi ze a functi
aleost 390 s @4 na%eoﬁqtqs yeftegtwhighghes areéﬁ@ﬂqnﬁeétm ? gondarplaw érw@lrl reaction with

El?c@lfhl;ilﬁ’@llgﬁéet Jﬁc@as@mlgﬁg@ﬁﬁdéﬁtbé ﬁl&%ﬁdl@ﬁk@' led‘{soﬁ) I'WIRTdr the like. After

anal yte to form lent lin
PR SHE £ PR ShAETaREr Al SPatisy PR gy of prmers tha
gm tbn;Slectﬁl’kdqubﬂmes I Tihk enixtdrbaft priman nfag badeteateh®@dhanbitiina subset of the total

S mber cr)ﬁ%l\?& kéﬁ ég %e@r!e?ate c?%%%%&% | Kfer Qﬁc % &0 éener]@ted (61208), they
e F0B)ed bl appliertoestirfape (1R 0)(td R1a y ran@pfnt vélray mﬁhq:lhveahw ytes

(13 1@9 mg}@i\gﬁeﬁ gb(ﬁf@ sﬁl%lte %t&@{ﬁ&tof e 'irﬁ&%o@&ﬁnpﬁ%'a@&lnﬁ&t portion and an
array ere 't nkage is fornmedwi th

a
é‘%?i%ea‘toéf?é Isu‘% hay %%Wf%nwﬂﬁﬁ P?i’ﬂpélsqsﬂﬁ@flp@ﬁlaquilaf ptgigtureghat provides
whiBdignt abGhndnt FERBEl nidRio ¥ a(sﬂriﬁala) As ithstrexednia Figy &, yhacromolecular

By BB BRI R RBVSBITBL gy oo
atrttetd rernalyte p@mnss‘ aaingle oniecplreis ﬂaarnmaq:hgd]w Wayi of g uiaye functionality
i EOH‘&:QCIII&Q J @nﬁetil Offles %F &1&15&111%@@%&3&3&@ cdnhe 'ﬂoﬁho@@ using well-

conjugate 1s "app to array here'is
mmmlql@mcmm@@ﬂmn $iprs up MS@@@?@ pingreg! puoisgliqss cigny; and with more

ARRLAR ﬂe?oﬂaﬁﬁﬁﬂﬂﬁ@i of AR 1t Se. A isho 80O, @@ oo, U.S. patent 5,426,180;

Tﬁ)ﬁﬂ@a@oegaébgg) f Or | }li 3&: Scélii gg)? tr I%ub{noe?gﬁ?%% ﬂ&clelc Acids

Re@hreh, 03:3547535p3; |ad£thalﬂai ymeISare mccmmamitlewmrbs referaeney. $yotimetic DNA

mrcgn%zﬁbﬁ)rtﬁalp Ic:(;c l']')% e rﬁ%?ém({ng%asgrgs;ttlﬁ)lf&g a)%éﬁ?{eh @Rlll Srlmer (1302) in an RCR

reafton €136@g0 ggdme @s;catmemﬂ@éh UsBillycin ﬁ]ﬁﬂ}j@t’@n%@ﬂ K§irgjesdigve the
(ARAdaEE, aﬁﬁ&%l?mff&l@lw setfbrdfes 2P Inplopd fhesdathple, for directing subsets of

i ncor por at e reference. For exanple, whenever the
Gericeferaery fameeqlea%%qgws 9fgn %ZF?yé(lﬁCHIBPIGFW attaggygnt moieties, such as

@&Hﬁfi)ﬁie@lﬁ@&ﬁ at{d]cgﬁﬁ’r}: oEg’i)ﬂucﬂl@tuﬂels Niketkr {1002 issyiithasdedalvithor fongionality

gﬂ&elgr}l 8%/4 e‘ {]Ss)gsp Ielbcﬁﬁag ﬁgg&%ébﬁﬁtmg with a complementary functionality

1l a:rcanalv’mtcdi}ohma(go&dm’m Gnisabe. Bxempltry finctionglRies include amino groups, sulfhydryl
g}é@% dydd%edﬁl (Pl éé« lﬂg cl{e?W D:om1 er 1311 ava[ﬂg le chemistries (e.g. Glen

el m exane-
Researeho f(lyrpcgpl@erg RR8Cyre applied to sur face (1310) to form an array (1314), after which

AR €131 RN %Lc‘hﬁkrﬂ%faﬁf"ﬁ)‘%ﬁﬁdd% fHafl €138 veiEre @ NB&Ys is formed

N-succi ni'm dyl (4- i odoacetyl)am nobenzoate (SLAB),
succi ni m dyl 6- ((|odoacetyl)an}no)hexanoate (Sl AX) ,

and |ike reagents. Suitable conplenentary
functionalities on anal ytes include am no groups,
sul f hydryl groups, carbonyl groups, which may occur
naturally on anal ytes or may be added by reaction with
a suitable honp- or heterobifunctional reagent.
Amalyte nDIecuIes nay also be attached to

o o - S g,
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As nmentioned above, macronol ecul ar structures of the
i nvention may conprise branched polyners as well as

wO 2ovedass2ppl ymer s, such as concateners of DNA fPEDDsv6022895

Exenpl ary branched polymer structures are illustrated
in Figs. IFand IG In Fig. IF, a branched DNA

$iith b Gdnsztgréleltr ISyd igbdugﬁ %fglaﬁ;@éjfuﬁdﬁaﬁahﬁé%nﬂg(lB $B SncatBARKRMRty (1312).
RS St S 00 R, SRS e 156 matessmined vit anaes

P31 ) nothhtetidhoient (nbtkﬁ@)anctm}mctuh @inctidnlitienels reae td rnma Bokage, after which

. ‘fh@ rllgg\,ll 1}1%;%nj§%a del“i% %p%&%i)ts !ﬂ'@dryé %lhtl-:re a}n%ﬁ%? %uu?a%r(l ﬁ) {he L{g{atu’% in

0 ne
Eeles D epPapAE e oiprsieabunaus Hiseealies o ](!ﬂlfelg concatemers (1308)

bukdiNfednl ORAES off ¥nalyfs Irﬂ&x@ bipRaser IBRIng }%oteﬁ“)? Bepdfd AbGtes to concatemers
functionalit X a reactive chem cal groug

ot ereetd bt fﬂﬁﬁ%ﬁ%ﬂ&fﬁéﬁ?nﬁmeﬁéal 2kl PAUHYRIAIY (o et are
Hisdt@sed 1 refertncessyichre Hatmaadoh,JRisuonjugaeet Tedl&ndﬁéb\(AE@leralc BressMew York,
‘?Sﬁ)%g gv?]nﬁg feugct%rpgrafgs )Eli%%%nc?en Fg Tré[%,] %e ﬁgr}éxsleg %16 élﬂl ue ctlonalltg 1s an
prhike gliows the em:lbatwaiMSI @n bQ lirdeerhto jatsyfhyvdeg} etoep en avapdlyie wsing N-
Eﬂ%lﬁi‘iﬁfd 1% @ﬁd@ﬁ(@é{b onaf Sﬂ]ﬁﬁ slléc %ﬁmd &éé' lﬁo%?\%&@tﬁyl %

structyres are s¥ si zed using known ues
évrgiyld@lgbmwsw Bsucpipimidyi-4-gN-gm I@Wmeﬂmlr)@y@hh@@neau carboxylate
g ﬁ%ﬁ[ﬁml@@b@%}/l&@-ﬁy&&?ﬁ%ﬁlmﬁe eddr (MBS ON-sB@tBAkyl(4-

469; and the |i are incor por at ed %
WOW%”@P@WB@ZO%@H@ePccgueﬂylﬁé&?@ﬁﬁy@elam}be@maﬁé%[é?%end like

sagenPobyiiable t@gldnaetsry flinatonsie it entelsteOincl GBS, sulﬂqydryl
%%EJS C%Iboﬁg?éropﬁ% \alﬂglerg ;;reogcufr ge{hfrgl Colnlarel%sﬁeesl ofr 1&%{8 b agg)eld%y reddtion with a
@Hebﬁ lsanOr erdretegobifunciione; r@@#@sé@ﬁlmmdwules maywisodh a@a@é to

REGMBNSCERr AuSuSelyarl 8RS S PN 8hch haGbaL. s%reptawdm linkages, the
including, in sone éenbodi nents avoi dance o

’g)étpqtlog H@F@E‘P]ﬂ‘f‘@ e.g %te‘fpleéesbl?eﬂmeﬁ@ﬁl{stI@%fblflﬁqt'ée attached to a concatemer and

@bdngﬂﬁﬂiéﬁlh@mlgdﬂ&cﬂeoﬁﬂb abtachiod ﬂcoaﬁﬁormal@@lart JSfEan| ahd e, ol ikefinkhges.
Str. U ctu

mer i
A PR oM b i o iR RS R merenie
palyshecharides, pbems,landthalllent I | nki ng groups (1408) that
each ; . .
%@H&t B%éﬁ algogg I(f%a%;rgtﬁgileé ialr F‘t%@ﬂeﬁf&ﬂ&e 1%\% ﬁcgl%g %Slnﬁ%% branched
Efé:rrwm el ps linedy polymers. EEChé’é eQaediRerst & DNGrirageents. dikergary Branched

p‘dtmﬂ@ Bt bre URistlaldQbDigd. LR, fml@mga HFRCAQ MNALGMEHRE is
ruc

BLGLELE GHO0N s ELeh L A Pl b anc o gty macieoties

(14@9) each cameathdcﬂ@budkhotmfolynﬂ'aiedd& (@4110) byi théted” 8nds 1640 a fomtb-like

{{ﬁ.\%m\@tﬁap 1'1 %O gqfsgex?%ﬁ)fog m%n%%? eg(i.l ({91:‘4‘](1&42 3% garcfébtoge!ja/oﬁrrnuﬁéotlg% 1400),
Weitleis éwetlzedx@ hiayel aumqufaﬁimomahtyw%g mentmnemw widlcmique funcuonahty
Agnelra rsaeﬁoeeh&ﬁwab g@ﬁ}ﬁ Bgd, p?&téc%@%“ﬁr@%te(:tl:éf%mi‘xé s@ﬁ@d%l or the like, or it

constructed can be attach to array
gaskean Blé@n%f’ke%e laawpg 3 ‘n‘WPé‘SFeqb%‘F%/%??P%%% aﬁégalyt%ﬁaff@s an'”
mbmlaleé‘tﬁﬁ I“Mh @ SoripléhdthryGadueive thdtetoachi@disy isih ldﬁitpﬁbli&icuonahty may be

HtU{el I%Oﬁ clrh gssblét]fli%r lge lj QOEBCZA%@&D%% gﬁgssf Hcgures are syntﬂesmed using
lcmwv mqlumqmnah gt@gdmaovgUSspateat 3,51 y6dT; iUvdeh yt, al, dBS gdatentdA 24246y Seeman
ﬁ@@&ﬂen§5 55‘35%69 ﬁc?th% ﬂi%lx;lvlllcﬂ@é/ mpo? o?é?é}fq{eﬁﬁl% W,f%{glce Whenever such
anal yt es 't of Ut I on, S0
@&*ﬁ%@&vlé@trwf@ew wéuCIWH%Sitheeﬁqqqués ef@ﬁlpn@mtetbermf gnay be selected
Bt ﬁﬁ&%aﬂas@é?n 61&149, 114:3?%@)mke%}eﬂaﬁ dr @pe@lﬂl@ée&’ tikidgShéistries, e.g. as
polynucleotl 40) with a free 3' end, as shown in
Fig. I'l, such end may be extegded inan in situ RCR
reactlon to formeither concateners of target
sequences or other sequences for further additions.
Li kewi se, pol ynucl eoti de anal ytes may be extended by
ligation using conventional techniques. Source Nucleic
Acids and Circul arization of Target Sequences In one
aspect of the i nvention, nacronDIecuIar structures

e o o . o o Y o




10

15

20

25

30

35

arrays of the invention conprising such single
nol ecul es are useful in providing genonme-w de

wa@pabs3®es7 i ncl udi ng sequence determ nati on, SNPI/US2006/022895

nmeasurenent, allele quantitation, copy nunber
measurenents, and the |ike. For mammali an-sized

gigcﬁ]o%%@o%lowpﬁl %‘Ih%il %Ps% Xeq_PJn@& %@El@&éd‘%@seh 3n Gt E‘dcﬁg ﬂ&i&mﬁéﬁ in@bme

generate a
pmgmmnts,@m@mcef qfa‘zjwélmabnga ffw% lzmdzr@ o %?ﬁ@‘@ ofgonpelenifesionapurtace,
30hHiiL abEE &%, § WhhkrinhePic SRRIte i2Mktrkded &&&Sﬁﬁmeﬁh@orﬁcleoﬁde (1406)

I T R T T ——
flﬂ umlaigﬂaﬂéd @GRI’)be 606h adiiticed polghess (1401, e pa@dynpeledtidesadah pe attached
l[or}”orm aq{n arge %Enucle&{& glqgégtthe?égf fok O%lggcr&ﬁb%c@lglt étrg<§§re (lfél@g), which,

genera at ener array
aswedt ideic ddnisatizpisi m@ﬁvalepﬂ@km, eaforg apyeleis poid dendrimer. Trivalent

finieq '@ﬁ@ﬁ)&f&l @@wmlga{&@o@l@s a@é@icﬂ%é%ldn ty@r S8l est paﬂ:nt 5,916,750, which is
predeterm ned subset of such fra

A i R i e S i e
ttfuaiesluat 1) e cpairiveaytheyian bdwtadhid® arrdhh(@42am descrilgt above for linear

Eﬁw%qug%r wloiuh gnglgqesdg calnsbte Ie‘lt!flagltled Vgl uﬂ{q[leaf%f?ctigltali{ig%MlO)
Oetimellyl, emeasied adqtg étmgtnrceshneaf Gl a@mm lse camd yerrg@pmeeiwnﬁl teghriques.

%terheﬁl@a{7 d(]:r%ngl%xn@&%raﬁ&fé& vALERt ﬁ4plf) mNES cofBiled \Kf‘lﬂ%&l&t@ﬁﬁ 430) first,
aspect 8’8‘1 nts aregenerated from at | east, 30
@@w’i?

gé n@ml}lt capjpgates fre fpgmed, apdhenthe sy pgates afaglﬁ@é?d on array (1420).
frROmE Mafteas a;cﬁlﬁﬁlﬁéo’ﬁﬂ@@ 440 @AM afred 3ea1ﬁ1 as@ﬁbwn in F1g 11, such end may be

gen 0 -equl v @Ig 5ﬁa°t’t08 Iﬂ%Nﬁ’q%tE% CO‘}CStFmeé n%get sequences eOICI other sequences

G’g?nﬁ ip ahpaitt
hr ﬁﬁﬂhér&editmm Saertiseppitynetlecitle gnalgiapmay; bek@e@ted ‘@ulnga@cmusmg
E’g% 1) tsec}ﬁﬁul:\ébl ecul ar Bi ol ogy, Ausubel et al,

SYLIE ey and Sons, Inc., NY, 1999), or the

i ke, Inportant factors for |soI ating genom c DNA

i nclude the foll ovdfge Nbdleit REdIMNACHEuld#RRn O DNA
processi ng enzynes and contam pating salts; 2) the
entire genome is equally%ﬁ@?@%ﬂ@g; and 3) the DNA
frag nlh%héas@é’cﬁofblﬁﬁ'1ﬂﬁﬁﬂibna1’ﬂmﬁm0&pﬁlﬁ}ﬁtrﬁundesb&ﬁpr&@ Gonloqpeniens of

Ny, Cax no_di gest
@%ﬁgﬁd?tfdgarﬁ &dpe! ausqélemﬁéar %? acgéf %@rggé:drog gggg}ﬁgn% L, such as
lgyreing: RN oresiNAg dioin@rpatian, bn greanismepf ecoheraig terrsis o the 1t1<HeRand°m

91@% bk 15%9&7 colngr s?r&%ﬁ&%fn @%Q@ﬁl&%ﬁt usefﬁlhﬁ’ﬁﬁ)ﬂﬂmg genome-w1de

nment s - can be gener ated by en%%1 b
fa?aé}@?ﬁelﬁﬁla‘%‘?&fﬁqqﬁ%‘ie ﬁ@terﬁé%@%l?r}s NP Breswraealv'e Btga“OP rfORrfRmber
%ﬂt’s@@h@iﬁ@ bnd tﬂ@hléoﬁorgﬁhﬁﬂﬁﬂarﬂbdﬂ yeabaer ﬁref@fablﬂhlégn&aﬂ&tﬂcﬁrﬁs carried out

(L8l 0%, RSB 51905l ATER By 8L LR S g om o
cle(r ltlioaarses[(xm to ebogyt 250 hilebass, @t acderond) Btwe, @yhﬂdh@ma@lm@ gdgh &00-250Kb
V\ﬁ‘l% ng & geg}%qc‘e ﬁégi%afft? umln%sﬁz%tragngéj f*fr%ﬁldabwt %@to%bﬁr;%@fﬁ&e? afdhbre
@xp&rth/bn the gmg{e o fromabpus 3¢4p, g@nug}potqd@s@égengrhtfnglg@qqatemers for a random

'3953'5 RESkde 'a&e@é Mquventﬁmgthe i s&@@&f&ﬂa@ﬁé’n’ta‘ﬁ@d 8y A3 e blyRoyed to
In eneratl{)]cg rag ments |

SRS Dbt JUETeP o MRS Gt s e potin
Qfa é@naﬂ&)dsdb@lod @athwas florftiieqite.al tﬁeinemit efthesanis BNA odquined for constructing
%ﬁgyggﬁtp%lav?lﬁ tecg{}g\gv'fﬁF ]’nﬁl ,ofie a& 9clt lf(ﬂ*tﬂ#a%nfaﬁgn- z%cﬁ)lge%&h&gfr&{nems are
exenged ffometlelsy 1 deeorfieadqhivalentpf DNAe prsirie @@tlﬁme%f@mmw are

i ncorporated by reference: Kandpal et al (1990),

Nucl ei ¢ Acids Research, 18: 1789-1795; Callow et al,

U.S. patent publication 2005/ qg19776; Zabeau et al,

U S. patent 6,045,994; Deugau et al, U S. patent

5,508, 169; Sibson, U S. patent 5,728,524; @il foyle et

al, US patent 5,6994,068; Jones et al, U S patent

publ i cati on 2005/0142577; @ullberg et al, U S. patent

publ i cati on 2005/ 0037356; Matsuzaki et al, U S. patent

publ [ cat| on 2004/ 0067493 and the |ike. For
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genones that have been sequenced, specific fragnents
may be isolated fromsuch digested DNA for subsequent

w@e@easesng as illustrated in Fig. 2B. Genonm cPOMBS2006/022895

(230) is digested (232) with a rare cutting
restriction endonucl ease to generate fragnments (234),
49 of ,AQ! 8 if AMbthaEpedt kiR
?%l%’%{gd?ﬁ&lmeager od m@mﬁ?‘?’@é?". on i's not aﬂ%}l i
gerigh from afd@ﬂ%&ﬁ%?froaﬁ)eqwaqﬂw@f BNAsj ngl e stranded
EXONUGBARARDINSY ohaiad dsmgzs&raéiﬁb@a@@mlqh@ foX G sle, as disclosed in

SESUESER A LS 3. LTl G g B v
Wldl Sond) BflcuNqu.‘Pé9)f @rthedée hinfpogegurietors fohGsolatingi gagpimyg DNA include the

118&/ EZ} ?AL. %gIAHE frég%rf %It)essﬁ‘lg %%glééscané %ta‘nﬁﬁtnfg%%% % the entire

esir rag nents can e ann a Cap
eetnp@@rs@@ua&mepraf@n% eng B dhedN Ao fiagmspts WP@W?%@P%@ (00 agd, £49,000 bp in

teﬁggnﬁmaﬁy @a@éa daehg@maﬁ ot tBflextriotdd DNA ﬁ%qulrea\bbdagse@he&aﬂakw&eated
as bj ot fand ext ended

feing G Akt Weeein PRapE @fﬁﬂ&ﬁ%feﬁag%r ?{baélﬂfs?ﬁembodlmem
&mﬁhﬂﬂagtyentss{m kb)acan H@n@ﬂb@/b’?&h@&ﬁﬂ&r&gﬁéxﬂhﬁoﬁ ngopredtiction

fter, suc on f 4 .
f:rﬁlonl{cleebses {irrl g &%@?&1 rit lb qS(% %eme g 4%118'%181@{1&%/5? r%‘ﬁ‘eé’n)at é%ﬁ)%gulatlon
bE&frdgingis eukers the ¢rt§1rergeau@n i ypne Yasess t isadhntagdons th arovide carrier DNA, e.g.

%95@@&&15@%@4@ god% ithﬁ)cieg ﬁmt Rhe Wirtel aft @Wﬁ%&@ﬁﬁlé@ﬁm
t hat does have strand ]gﬁacemsnt activit

B vse ey spdl apngptsqf ﬁ%\wée 1154 o1 aypilaklc apd hees 1%,9{&11%% oflpssgrdprough
ﬁ&i@;?e@i@@ Bindihd) €.glab ednktamst wiiBdnd thalgme nts may then be

i SO n

wt o et ragt e et SodechRtiBR bty R ea RS R e
Eenone er igreaydrideriveiNfor e sgidcit] eubse olmsgedonieo Mpenterlaiqaesaare available for
kshlgt%%a 6@1‘E@l}nﬁ%ﬁ %ﬁt?fx}onq £ Slﬁ) t gieat g%gon"?ée&léﬁ %ﬁecﬂfﬁﬁ’etfgﬁowmg

an surroun genomc r ]\gdcons
rofreeesdiat arr:@raoreetﬁ?ﬁﬁ%eferwecmr&% eizal YU Nitcletgrcigp Research, 18:

ghesol1nesd calloteslalt @K gRtess puBlQaﬁ'dﬁQb@ﬁOOQ§77lS | ZAB&l et al, U.S. patent 6,045,994;

PO ) 2t ST G s P L RCLTEL L e

&p@d QGBj’llgneE bien], $EK @ateht putilinaion 200680142577 tGutibdrgreral, IUSS. patent publication
p ur'i p ¢ a%%u%lfl e}j%ng S %Jg&%fl Hmfoél %6%4{@5?1 9%& e like. _
i ncor o mamadianAizeg geaoress, anifiticd fragyfeniaiapent g@ogpm@n ke echieved by

g nes Al BFbnk @xj rﬁ&ré Vrare’t &m:fng 'iéé@l@@on%hﬁoﬂﬁ@e%seg e;>§d'lll| ab NBg, AJ& 1,Bae I, CspC
gtppul ation of tranded nol ecul es and sin

Rl e, 57 S frAmle. RGeS B o e SBGIBY. o for
Qén@inbﬁb{dt advedech @erquéham; spedfid ﬁagﬁfelﬁtemﬂw ighilafedBemdachidesibd DNA for

B ot Ot Y afy Ui hUR DA QRN By S rae

sutiinglrestrstiorendimdcleanalo gepraedeanenty 2 dneftg trhishdhedfagnéngs (234) are

I s
?J'}tlh g&'&%mr?pe%;ﬁg( lFlaﬁreagflglgyﬁéot ?ll%?gqgﬁgfcgf?ﬁaetgﬁ) witha 5
slngée @ra@ﬂeﬁ pronrlegsezsuchl astifegenuripase. o exgpse seihengestidhadiacenio restriction
1Q%ecﬁ19[{chsdat & BRI thk fﬁ%ﬁen&' g&éﬂ'e@ﬁo%&l%gqug&ﬁs vl bBQune for each fragment.

reaction. |n one circularizatjon

Argorfingtya bigtinylaed p;u@ers QA]) saqctf@rforélgﬁaqlﬁoé dysixgsd f’(a@@g)ts Gag be annealed to

f Ea%ﬁi@dhfg@ﬂclgdgﬁe fbe@alﬁﬁuhe& afte2RhBiyaly, ShoR glagn@tsrcamé_adnelawo a primer
ment s gre first. tre a.term

b RSP R BP0 o PR 51 HENA B G] o got e

Srapd dlB]’ﬂ!ﬁC@ﬁHﬂlSaCtlﬂ' 1yl sich & Tah polyrhobsk Swéfel flagménit. gaftar sush £2enBipn, the 3’

ek { ivl1i@fed to f

Bl et G E8 e IR Pt Pl Pttt oo

to the pon dA tail at one eng and conpl enentary to

any sequence at the other end‘%y virtue of a segnent

of degenerate nucl eotides. Duplex region (214) of

bri dgi ng oligonucl eotide (210) contains at |east a

prinmer binding site for RCR and, in sone enbodi nments,

sequences that provide conplenments to a capture

oligonucleo;ide mhlch - may be the ~same or dlfferent

e o
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preferably, in the range of from 10 to 40 nucl eoti des.
I n sone enbodi nents, duplex region (214) may contain

wa@oawetisasal el ements, such as an ol i gonucl eot i PET/USZYPN6/022895

for exanple, for identifying the source nucleic acid
fromwhich its associ ated DNA fragnment cane. That is,

Edhti QOB qdlé Hﬁcﬁhﬁxoa@l’a 1) £% b8 [mpﬂéill@ﬁfe@ fith & gﬁAlpon_s}mease that does

oncat enqers from.d e eic a
e na LSt o o e B oo oo Sy G p e Shorosch,
the hioényteited gragmenis ngpy ¢het hglswlstedj(gﬁ)j usied 4 tid whpart (239 deyivetized with
me dgf,or concatener preparation or application to a

ace to produce a random array. The associ at ed )

f r agnie aratherrgpeds erimefenieRsiandmargeriinDYA templts et Rygepsyate a linear
s sior bﬁgleé%ed s@@@ﬁc@ﬂgr&a@@ tHaR m&%&‘isuﬁr&lnﬁlh@ genomlc reglons of interest.
corres ond| n seq n ? n t he conc f %Oél
Eu g wgreete ot afgqs Fredolprepie? f%@es P gﬁefaﬁmslf P is
ﬁaﬂﬁﬁﬁdm‘wnh@f(ﬁrﬁlbﬂd afimgrfatbed By 023189s withys rberse pritveerbeind dpplying the
Iae%grld g){l{ngrhglg irst Cr%}élles ?e:::rljllj %‘ w16§ﬁ§a;51§alr& co‘iulm%r}"orcignrg%WA purification or
aqzpdelif & fwverasit bnwlr@amrat@m bmtbr nagbanefieyesg eithndiasy generated
%J b RGWEY bisan @ resu?lﬁg gleat%ﬁﬁaﬁiloﬁ' btze‘%gblé @t@ﬁﬁd mg}egxles RN s@%@e stranded

nucl eoti des, can al soO circularize
eV eresfrands- A @vefw%rsmay&a Eiptindats f?rccﬁﬁ’tgagoétrelﬁeldérf Bigfsgvbich can be
Bdafed ARk aDD@odble@@@&edﬂhﬁlde@lef(@ lﬂﬂoﬁhrbbﬁ.’l@Sap&llrerdgAIEat&EHeaﬁldEdﬂes will

A with t.h d
R gl st e o nt B et S EbHRCE s o
( Epi cBrpragyctdvirotiusdrvan bAlfagmehtqaited. 22 ke th spre.or moslprafably, 0.3-0.6 kb
in%{zgkﬁigctl%élg %leeasﬁgt t[‘né?lpﬁl&gt Q%d%hﬂ Sllt)ea%d ﬁgﬂﬁﬁieﬁ 'fJI] 9n ﬂCl@w’c’clon In one

one or nore rs 1's use standard
mpt@@ds@ ciseniapizadign, Tllustrategds Big 2y aﬁtqr gea*@mwr%)%@%}&pff@me&fd and
aenRa thoof m%ﬁfaﬁc@@ DRRAtfragihtd (D@M arde ‘ﬁrsUﬁ@te@wﬁtﬁ b— te@RiSA trhfdferase

S s S iy PSS St ! Sty B B o
fredmpds istravgoledulaggl e the aid bf igdiging biesotuictbetidaiizi 0 thatis getplementary to
fche ﬂ{ﬂ Q& ?aﬂ%? l{g %ndr af[.llfi ki&n?p"i]e%eehtawg an&%éq%%cg AL Sha Ib§ viftue of a

etIC

mmmmmmwwmwmwm@wmm at
@Qg{ 1ME&%MWW&‘NW\% emﬁ@n&s@e&@nce@)hﬁ mee complements

adaptor js made up of 2 separate ollgos The gip
515 e A Troc. VECh T b e I TeR} ek (pinag bnding site
§e5 BhLES BIOEhich may-overlap the prlrner binding site sequence. The length of capture

? ﬁg@lcleﬁm%%a&\jary \@A Y- R oS GaaFJ cap%’vr %ggrﬁﬁgdtldesoan nd thefr &6 rr%%ll]gments ina
Bt'ldgegdhmw[domﬂq lwve JRBhe xit th¢ wegp0éfiore 10 10500 nucleotldes and more
@%ﬁ@ e rd rom 1 16 KRk ANOT hne %od‘ﬁ?féntsc&ge@ kddfon ®14) may

ction enzyne site (Acu : 2
Eﬂ“&f‘m 9&@‘“@&1/\%‘3}“% SPHIE A PEETCIRelidoNag, BT PRPIEforFdspiying the source

hl[bfeﬁf atcid%m(iﬁhl@l i @s@,&ih%d@ﬂ&pfr entBRRe. althat i§ irBdome ahB@inkets, circles or

Hlspes T cafpsey Mﬁ'@r% R AL oS eyl urin

atlialpi b‘xfdgmlgl%pe)xtoma&u@ rneigheek it oselhiatitriwiychadteg dre RS fareoqpatemer

f;%&ﬁ%%ﬁ]% P?lcat%%:l(%r %Mf Tcg—}fl; ! W dzI;{L}ltng\grgé& gd f{agtﬁgts may be

Heetifieden Suquamndomfarlﬁbabygebrldﬁ% 4 Igbefefd @atcerdplmﬁn% ith prsTespgRding tag
%n@é@ APhOLoneRGhedOor @Nqu&x@lnyﬂg etﬂg@e@ﬁﬂ& o'r the ?agﬁ!_;ﬂﬂ'oﬁthe adaptor.

gation reaction containjng 500M Tri s-
Edlar PRAICRTRLS) mey begravesghly Pl w@nﬁen“@“abmﬁﬁwww U, digestion

BNRnoir@@s BNARYiofedt inior: Bhiopetdwaluoigiseser tdh) and 10 nM
DIT) in a final volune of 10 ul. The ligation reaction
is incubated in a tenperature;c£ycling programof 15C
for 11 min, 37C for 1 mn repeated 18 tines. The
reaction is termnated by heating at 70C for 10 m n.
Excess BR2 adaptors are renoved by capturing the

| igated products with streptavidin nmagnetic beads (New
Engl and Bi ol abs, MA). 3.3 ul of 4x binding buffer (2M
NaCl, 80 mM Tris HC pH7.5) |s added to the l'igation

I Y T R T - M Y ' A
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i ncubation in roomtenperature, the beads are washed
twice with 4 volunes of low salt buffer (0.1 5M Nad ,

WQQooalyB8esT s HCl pH7.5). Elution buffer (10 mM FeT/85S1406/022895

pH7.5) is pre-warnmed to 70 deg, 10 ml of which is
added to the beads at 70C for 5 mn. After magnetic

sep a;@i th@Ronet BGVS, W ﬁ‘%ﬁn@ﬂ% ofitfe Jefﬁﬁeafl%Qar%t? el 50080 Yiucleotides, can
puritie | .S Sa e i ur her purl
pl &Wfrﬂ’ga“?ﬁgp@% gl “@P%en Cﬁlﬁ s {(relrgasa WI%“W@%%@NA ligase

hatesirbdariaes ngIehtrﬁJd&l TONTA Wyth(ﬂlt felneell byemiifate. cCilklLizase is used in

%eﬁorﬂ@ [ C%h ‘ih?fé‘ nulfa[é:%%eéo-\%-{enr Su@%l@é%%%&ﬁ C%-gcﬁfre)fe&l‘ec% {)Ergocol for
firming angleystlasded &3 dindlesicomprising, 2 D fregmrenteand pretor mareaflaptersds to use
Q%Qﬂlﬁ(ﬁﬁasg alsdTd liggs%tf@r%gﬁfoﬁ’% tér@o &E%ncf 6f'ﬂﬁ}A @%Hexflt'aﬁrgthan to use

e 1s estimated urea pO ){)Pcry am ege
€lr@é$aﬁeo*ﬁﬁ]8?eé§? Cé“’lﬁf?éldi’fé‘i‘@d medultyiveloNi ari zation is
carri &de)@ﬂbla@){)rdﬁwﬁﬁﬁ’g@ﬁéﬁtﬁg b DYAlchtele bngpaitih®#h qaigdsHaligoducleotide

BRI g1 S T P KL Grh T BB Fof [ (i :5-

QQAWASIW GRIATNATE CONCANALGTEAG TRCANGAATCNAGATCC

DINORINGRREN

gggfréghgg CARRERAR Slsrd xmgd) it 1‘?1% WBBoH K @%;@&pﬁﬁe oligos.
q%gat@ oBga that{qingito te 5" pad hHRYAN]i @%?sﬂél (%eEEﬁn??e rﬂ' re

ESA@é&@@f@é&%ﬁﬁ%@ﬂ@bA@AAM@GAKh@T@AG@AbMM@dGQAQ@ty SstEQ D

121 D EEBrar e Tt PR Ty 65 n AL BHGPEy o

ROCITO/CACCAGATRY (SEEIMN@I3) UR3-ett@orasipecipe O rdsthietion enzyme site

kJOCIlﬁ n&ff@ !) EI%LIS Mlgletﬁ Hﬁeﬁg’ﬁ rﬁﬁﬁ ﬁ:l lgloircltcﬁgeﬁfgs 8?&1 s%lgond adaptor.

usu ana .
BRP-glis a@@@}@ﬁbtn &@-temmum%WTMTﬁTCCTCAG%') (SEQID

NOY&H Fohﬁ 9 @J)ub[e%krhﬂd@ﬂad%t&‘ﬁ]ﬁ@ AR CRELQM AfRERR to blotlnylated UR3-
reactio for selecting condi tl ons and

Fe@aé%ﬂftegcef%im%ﬁ]%% FEAGAAD 3) GEQHRYNO: 5) to form a

ﬂ&ifb&rs&ﬁﬂ&f»adapt@d Urshldgptdro1 prhd 9etapbt TANAS Katey tosdSiphio] of R2 adaptor and
PP aF s gin e Melifritfio QhBnb R PP, 1o rec.
praMeritPs SGngb BSO3I Bk Mg@lz,l(k@unﬁ%'f‘l Diindigge éipjcetdrePiotechnologies, WI)
RAL 18 'HM %T%)Zilx a?gzgl 'volﬁtﬂg oft 1'6 Ql. I’I*hg ﬁgatlg#ﬁﬁﬁlérll %s chuﬂggﬁem a temperature

reaction conponents conprise single stranded
eycHrg @%ran@)?ifelS&fohﬂfr@nfﬁﬂ, Grier smingepeatgdh idimes-t1ge won is terminated by

ﬁéafn‘}‘é 430 C%r@blﬁqlrp Y ECBROQIaftay bid %nﬁ)ﬁ/écﬁﬂ'dzaﬂmrﬁ]@ |tlﬁQ1§'ﬁBﬂIroducts with
BB 1o i o R Ao Bl S g corer cMNc, 0

adN U HGl pHAL) ip alddycmaltlaﬂgatfoe acattioowhishi fsfthm conBuigad with 15ug of
SAORE e s BH AR AE SOL RS e B B e 15
tnh@amw Pomyerenertiee, the bads are wesheddvisawith 4 pelumigal k@Wrselt fuffer (0.15M

ﬁQﬁPﬁ(ﬁﬂiﬁﬁtrﬁ HC ﬂsem L vaeeBRER HoRGk |H@11{)Iﬁ7f Qtlsogﬁf@l)vaﬂm%d 870 deg, 10
reacti on m xt ur e

] maigh @ﬁfl%edg? the %% e dpr > Bt @ﬂﬁrﬂﬁa[gnqﬂc F%Pa‘la‘é% %mpgregt@t 18
h&hhﬁe& éi’ﬂmnﬁfﬁﬂﬂﬁéd%gmm Hsahihipre fsdgeher @rﬂed‘@/réﬂnovﬁ@ﬁle ecefENIR3

e r.eac

s b s VR PR DT Doy o roaurppse -
tBiOTIL\BCﬁBTIIFCﬁFCTITﬁC%H@A@G@éU (SREXTDSNO: t6h ¢hatie regerst qomplementary to

gcg: gngg«i B @;kﬁ\]bwab geg g@g@ﬁ@ggﬁﬁ om@&fa%maaggmgg@d product in the
ﬁml pyridigd gnapleris estimgtedily- um@ol&acr%ql@ie gskslechprhgtesis aalysig. glhe
a¥Rlafza8 6 9 0GRy pa &gh&}lﬁ’[ﬁl@ tHe Mk RioNBlo@&ttlugihg 0.2unit/pl T4
interactions. Prefera concateners produced by RCR
are approxi mately uni form in sjze; accordingly, in
some enbodi nents, nethods of making arrays of the
invention may include a step of size-selecting
concateners. For exanple, in one aspect, concateners
are selected that as a popul ati on have a coefficient
of variation in nolecular weight of |ess than about
30% and |n anot her enbodl rrent ~l'ess than about 20%

o o o g, s -
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chain term nators, such ddNTPs, to the RCR reaction
m xture to reduce the presence of very |arge

w@oneas®eers, e.g. produced by DNA circles thaPCHIS2006/022895

synt hesi zed at a higher rate by pol ynerases. In one
enbodi nent, concentrati ons of ddNTPs are used that

cﬁﬁ}dh&otlhé‘klﬁ‘dae R%ﬁxte%‘%'oté‘c RERESTRE mft 28 4R H(?arc{ 1R %ré%ded by the
P A P 2% ) SRR

romb,s € range o from
a\ﬁeleehévd cargﬁéfe?@d Wélbﬁ&&tlféw@ﬁrsexmpf pérliafilice HBérckoavg-%? <sequence 5™
REBATGATAATCBGEECHARES IDNMNY) @ingQB\@HLI na bmg@ageqtplwﬁtre

hErePaeD il adh Farohtnttor ol R R Bpfoming RR resons

Mbifescdbadlbelow] ar Struct ures Conpri si ng Branched Pol yners
and DNA Assenblies In one aspect of the invention,

macr onol ecul ar structures conprlse polyners haV|ng at

| east one uni que fgene ly 152

pol ynucl eotides is usy@k&ymghkwq&mkgmﬁlfty at a5 or
3" end, and a g)ural enent

funct i onal} pre@ePestiphthe g @“18%1 ﬁ]ﬁ%? olggules f@%ﬁr]ls? eogparqmers of
c&ﬁmtlhdﬂlgesy\mstldllyrpelgmiclevﬂefahﬂlmésl 1®ntaﬁgbttsecﬁlelﬁfes thhtchagd Hebray@educe in a

conventlona rolclim%cnpc’lje rﬁphaatlon F[{ reac fo. auldﬁc’ntc [ fcj)r S erct‘ien% cHndétions and reagents
conpri especl a ranche

PoRGR mbt@m is d@éablmwatmere’égﬂmeh w;l@éﬁdo thnseapf vdinprgtskill.@f evidence by

m@mowﬁgthgﬂ a?&h&?&gatéa% Qf&a%@%ow g gger@b@yeel)so thza%qj S. patents
cited above) aspec

| i one
Ey?%ﬁ‘rﬂ% &y 64 %Pe F%ndﬁﬁre“e Hé P%‘F\?b?ﬁﬂ@ﬁl ,a?pcq@&@ @8‘??6‘”{/ ARSR reaction
l‘;lfnipﬁﬁ‘elﬂg dorifsy fRISstraidddl DNAGREEY, bik@r Aol ipRMés thAinyeaBb DINA circles, a

t th . h
BRearVaims Rt o e e g o it OF 2R pragpneniea o
PYAycirdessnwofeodideariphnspbaits, o1 aabrs/mtnonat belglgerdse rdastioy pefer. Such
pJnﬁ)B&eng Qﬁ lelnylﬁ%ruﬁder Mxltd)ﬁlt]nscfﬁaq ggrx'nﬁ‘ ? rl: 1!0 qgl%gl t§ BNX'EEEIESC&H? be

pDOI NU S ocate at ter
ﬁmméwévéhem mlymeiraﬁk@g“@mﬁgn@ emers of IR eistptoEplgmerts. An exemplary

RER Walthoh BtcRdl i R SolloRY-ER bSO PL AadBn hdGirbI R f@m{ﬁbﬁgr&§n@ fire
I i near and/or branched polynucleotldes bound téﬁgt er

tryemdire: &P0 ppeleiretlas PAYe 85 gpilstilirptee 083 DNEpebmergseetrb kg Ws BSA, 3

RRYNI®, f’)@lpfg'ﬁﬁ@ H&&/lﬁgasfe Féamoﬁ ‘Bﬁﬁ%@ Uﬁffgrsh!%lﬂcg; a8k RCR reactlon is carried out
polynuc eoti de g di scl osed odman et

430 Exferel 2 hayry: In ime@e@?}ewﬁss?meréﬁ?%@f gifoulgy DN4 in ti%lrolymerase

&@@ﬁlmmgélecte(dﬁ@l’)d low la%pro%ﬁ%by 10-96EHIRION Efcledber nll) 6B10-100 circles per
ch .are |ncorporated

REVEPHo By Beun il ol Snemibuut P ifflar polyher: c

uni t Prefératilyeoncarewert producerbhyeR GRvee dpprorimately-uifbrin)in size; actordingly, in
%ésgq)%}r g&élgﬁn{esc?ggdd% %ﬁe}[kgﬁ@\}r e%g tgafg\éé}ﬂolérﬁnﬁ 15@1919 P?lgp $ﬁ§£-selec‘cing
eoneaiRmetr 8er okamhe. dangaspeetrcanrglemest are riRstel 6ﬁfsa8ﬁ pemation have a

&ﬁff\éieﬁl%f AFia @ ih ABkSul %@ﬁttoﬂebs@l@ah laouh3 0961 @4 d iR noBRA&GRYodiment, less
rOV|d|n actlv functlonallt

Garet 2% . Puspa et %@e b‘BE’H’?‘W% i SRR Rl %&&ﬁ%ﬁ%ﬂgﬂm of
&aﬁllt&rﬁmﬁt@ﬂ‘s sati RISITPY) ¢ thalRER Ractian Bixtuee ff) @d’du&tthe&}ﬁé%bﬂ&g of very large
?]on%ageo 1 Ce! ig}oldlgc%%byolgNg 1rc§ers tl?alt ali]rtg Isy?‘n zed %x(tnql r%uer rate by polymerases. In
gteremquunees coreelganqmg oftHdEPS 'cmewj;ecbtyat lmsgllela ap pxpa¢ted cohc@temer size in the
B ﬁ’%ﬁ of Pr‘Qn 5(’5_’25102[& g’r“iﬁ tlﬁ Eang@&groﬁltSOQbO KBJ I§ anA:> @etr aspw concatemers may be

5; a site for attaching "hooks' .
%gltefi ifq5 a @al“pwlay\ﬁpq r@pg@y&@g a Cé)pvenU)ng sefarption tmémlqgessqgg mgzes@clusmn
@ﬂox@&gﬁpl@l membroe faddiias di gt her groups for affecting
solubility, pronotion of duplex and/or triplex
formation, such as intercalators, alkylating agents,
and the |ike. The follow ng r ferences disclose
several phosphoram dite and/or "hydrogen phosphonate
nmononers suitable for use in the present invention and
provi de gui dance for their synthesis and incl usion
into oligonucleotides: Newton et al, Nucleic Acids
Research, 2 1:1155-1 162 (1993); Giffin et al, J. Am
Chen1 Soc 114 7976- 7982 (1992); Jaschke et a

" e . A NN A NN A A NSNS\ A A o, o
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Research, 18:6353-6359 (1990); Sal unkhe et al, J. Am
Chem Soc, 114:8768-8772 (1992); WUdea et al, U S.

w@206/18%257 5, 093, 232; Ruth, U.S. Pat. No. 4, 948p@BRS2006/022895

Crui ckshank, U. S. Pat. No. 5,091,519; Haral anbidis et
al, Nucleic Acids Research, 15:4857-4876 (1987); and

the |ike. NMore pardd,Gal kMachgél@bugrﬁuEtﬁ ght chain,
cyclic, or branched organic nolecular ructure
containing from1 t&oRpisEgSmaehegPolyperaeid from 0 to 10

het er oat ons sel ect ed fror[m/hgss@m;ép conS| stl ng of

oxyge nitro sul fur Prlefe ! Syh{, least
al kox{?] ONGHSRESHF I e"&YF“‘RPWa"E?B’H{e&‘f A |S‘i’i‘§t”fers8?ﬂnfls? %0 %er aving at leas
c:@runigne Shoinm]ityhrebier focyotinudeoktides isngualy @ fndiohditBateat dwGhend, and a
81 gt‘g oﬁ& eﬁlgmrém?t?bnmﬁg§ﬁ18%e%%bl§%{" S%gglﬁbgll}rlre n'lu%\bﬁ’l reactive

(0] n Istin
fingtiopalijas of e surfaee| od padlig wppOW@rqyw%F@@ramwuresmmwmg leganched
%l%ﬁ’éﬁé’ esp@énhl? ‘Bbéhehe@ﬁoly@lﬁbd!aotlﬁ&nﬁl@ H%'sﬂ%e&ﬁé&% e.lvatn@ty %f ﬁ@% e Bisclosed

E}h @gmbqub r{.&fieﬁl (lf%lii gtg)gé)%fi B]ﬁ ﬁfg{;r?(‘rﬁgb nohe aspect branched
ﬁﬁeﬁhﬁdlheeﬁ\teﬁfon 11mh166¢dfrﬂbttypee>ﬁ:tnei’red poimhday Whioh caaiphiyd a linear polymeric
P \%1812 gan grtrh'gd e rancﬁ@ gtts E cagfdoﬁ? n‘t%rlggrg&l&g%}? gn%gqr Higegécgetles. Branched

d@qurmf theriomentiph olss isblodetprikdype éramhemqibrrwe whighepsiphiesridinear

B&Iﬁﬁéﬂfc %Qi'f witldre op%fbﬁaﬁ&%m%QO&Q@Et tdrARral rh(ﬂl%ﬁérs Ry Hﬁ{ag&mmetles
uni t the invention can be conveni entl éns nt hesi zed

NBE SRR STt R S AT 3 o Lo bandied
ﬁ&ﬁ{uble(ﬂmgd ‘t@ﬁljd&bg%ﬂisr byloA€or n(oF@@bEkes Gi triylexebaiich as)selﬂibléﬁhay be self-

8§sﬁen’l1lﬂe fﬁ)g} caplgonsﬁ’hmaéﬁg%twl % g]g S dlscl:lgsae‘ggx % rQ% eﬁ] a ag ence, 310:
Boatl a1 660B05); Boek et ¥hé MOMGr@hMQddC(lAQOB]ISd@O@)G Sezmat ¢gl, U.S. patent
E f ! an@ih é“%ﬁlcﬁé’ré eI ﬁétgcﬁ%reﬂpd}qgf% @NG, dnel a§pe<§ 11near polymerlc
or us \A( age, P varl es ?roma bout
alms @t the pgentig hevethaforny:, “-wMelnn W whereip Inis @ ligss meigty G’Pd s & monormer

ﬁﬁﬁh@@e tdiete abmarvid rEHgQ bﬁ%&hl@ﬁ siichRd td'ﬂi’mrrar@él 6f flinctiéns from

phosphor us [ i
EosT RS A MO G e P APIE S BB BBy BpCFgy whieh
caner®¢ asrbiaacidi@\palineotattdsh bltigesmpuremy a siteefon atthahing tebdels; a site for
?li %ghdhlgol%uﬁlg&% s P ﬁler b?rﬁ{ﬁggﬂlg%%rélﬁ) bhﬁ‘%n& ij b%d’mé to amphﬂer strands or

| oate gr ou
gruchyrss.¢- gc@rdp@n@dﬂoz lee@ bt ah &S0 BaiyNo 5<b24 Hal QBéN aR&PtaWrﬁaPat No.

GOOLRS: Qe AP HtaHind MbSKs'OL B EE d&&[ﬂ@@fﬂwr@le & af, @1 IPRANGo. 21883,750; or
nmore thio- or dit ophosfphoryl a

& A FiP B AESHRANPT oW BHrpRdY @éfn@Pan of dple apyor éples

R &0 3achab intdlafory JtllQXMtﬂﬁg adefits,MRd the MdRﬁB(fé%Ml@ r¢ferefdld disclose
Be%erg é)ﬁlbsp%%m %esaél%li h)}’dl o% %)i’losgﬂongtc Xlonorr]r{%sl s\l}léalb% fg’rl{lls IR the %?Bent
ooeiongnpvide padritaigr their tyhtbespand mduslumnnte ﬂliggmcmmes Nswton et al,
%&&@ME’J Neseald F’n ilfl‘{% es 95@%%@ oy CRARIR o.; 1187976-7982

nor eeﬁre era I nv n‘ponents
oD elewhioet altT?éfal}‘?é‘I% Bedprs, 346101584 @8%( W%ﬁﬁln@teﬁ}%%%apﬁfcétm
b@f/@@gﬁb(ﬂbia moﬁ]@c af) [r@éﬂ%onaﬂ%hJﬁﬂ&ﬂ’(ﬁf/@ﬁ%m@@OYDurﬁﬁdl%t al, Nucleic Acids

h2l, 09054 1300, AN OURS, AT € D QTGS A 8T QAP o0n): Urda

hiaUGa]l’akWoa;‘m%QBQrlep@ < Dt 4. |491188m) _{Drtﬁqkslﬁﬂc U Ba_UrNo. 5,091,519;
%ftraﬂ%bldls etbal tmlcl{alc Rcﬁf g?]sga% 15 C@#g—%@g%ﬁb&g@ tlgelqg%.gh{}% gag‘&marly, M
slagzaight nigidn, ofclic o W@nlueds);@mlemslemm struglareesspiibinipg frem é to 20 carbon
FORELMR B 08566 hefhbatofHs SslecRl AER U MSH c!)ﬂs@tlrﬂg%f @}Q"é&p Hifrogen, and
conditions or in a frozen state 1n ice, obt ai ned

by |l owering the tenperature o% aliquid aqueous

reaction mxture. Alternative %/ formati on of

t hi ophosphoryl acetyl am no bridges in DVSQ H20 has been
reported by Thuong et al, Tetrahedron Letters,
28:4157-4160 (1987); and Francois et al, Proc. Natl.

Acad. Sd., 86:9702-9706 (1989). Typical aqueous
condltons |ncI ude 4 mv of react ants in 25 m\/l NaCl and

— A 1 . 1T r r ~\ —t a1
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at a concentration equivalent to about a hundred nol ar
excess of the bridges. Usually, a KI3 is enployed at a

wa@oemweasi2sat i on of about 0.1M The facile cl eavegBUS$006/022895

these bridges is a great advantage in synthesis of
conpl ex macronol ecul ar structures, as it provides a

GO Qﬂéf@rﬁ]ﬁly 'mkla L, §10dx %ﬁ(@lll}bf A Elgl Johtﬁlg ng H‘ %62 C rO]I? atcf)n(l)sr

onfir E he S ructure
3‘8?‘%0%[“ aAm@ f OIHél%%ea{hon aigmh aiddigmihyip 3 hrtcrgatvgmwelemcbﬂ om the group

e Ispianf omw aﬁxegeyll aamunmb g@ecrsylv&tnha&daldﬂl LBRBHE:HRL Mq§alky1
%kb ggaCf go r ot hi oat e der|vat|ze

S0 REAFL 8t b e g3 ST S oo gLt Frereby, L
& a (BBBhorus(V) IBkINEIQOmOy Dk B3¢ be pbébhosiF{te?th@hbm&&B methyl or ethyl

%h(%pho(lﬁté pﬁ%})hos’otﬁl&%BFhos%loﬁo i\ Cf @o%ﬁ'oramldgte(?)r e11 eGel?efaHy, linkages

wher el n nucl e
dgr“’ﬁii] H%‘P ghowierapidite o Relrepge phosnhprigeprespisorsare eﬂefr:rred so that the linear

@éﬂ?lﬁﬁicalﬂbts Fhhetii@ntHR £ t9 @&ﬁ&ﬁéﬂtl? @nﬁﬁ@@{eh gwth' B4, d}g cidl %t&}]eﬂed DNA
can

Cr.i bed bo
OB bR RS TESLR o CE B AL 5, Do, o
NgMthn’ﬂUEdehgddfng omtahaee (e MWUsRIIR, n varies from about 3 to about 100. When

# i Q%&L@Q?&&Xﬁél&%‘r‘e%% (?r%tnlugeosi%% %(z:e rnic’o%\glélPelggn(gIbg&ph%sghorus(V) linkage,

bor at era
Hrembvasiss frore abei2ue eboits 0Q)iPF Qﬁﬁl’f ey, vaeng\d isginutledside @)analog thereof or a

ARkl bzea Bdnonki Eﬂde 1?9Fho@phgrus(vyllﬁk@é/ee{hgfn @élﬁonﬁ%ﬁ& 12 to about 40.

g?g Yam nodeoxyr.i bonucl eoti de precursor can

BST CE B e FSTRYGIRE fPrinihe epa/s FIRE Ot frisieesianges them. In one aspect,
Diirlpkedrefotdd dbg 1d2&51g it fphos@ﬁbr&&@aﬁe 3%119185;3@131‘9&%)041& Bfduf dnYone or more

%Ixﬁg%ﬁen%%ﬁmgmglg&ty o)y aloalp)ﬁ%mlggo %ﬁwo%on%?rénogle leeé Apepents to form one
et ﬂm o1 dlthiod@avlmwlap»h ostpiot ¢rylitiibmhdsphyty nikpickidges Genérilly, such
&{’ngsf Havd & bﬁtﬁpfoﬁwhgeﬁ)gﬁ/sl am}ﬂ&l)(Ji‘f(bt} R h %ﬁ{g n ehe':rcgn ﬁrl]S alkyl or

@wp%rlate sol vent such as
f GrioTEERa FraRen Tassprerply raetiop masrinvelve figm 2fo 20 components

@Endihgfoh @B p&MlMl‘arElﬁEddﬂ;Zeﬁ! Sut pFekb@ab@ it RRASR MY 188 @&nponents and

ENPDR. 0 PG Tofa. 5" SemuBiiu i die hisapbpriplpaislamino
gropk e Qﬁld@ewmylmb dionjes; chid mere prdtanity, Ithethhlﬁac@tl}lﬁlnﬁ@ $Hodgs are

Mh@atcétﬁ%niﬂ% gro Vﬂle ?i%};l l)ryall{yplkig gt‘fjes bfytheahap 'ﬂ%‘ygmmo groups

| I nkage remal n i JORUGT
%Vﬁ’tnff@gli 17842 pybos piama andimph @@&mbbfamldmmehes htamlrsitonyl to 8 carbon

ArhseTheGERAM Iﬁ@' t4K8 §la§el-i§ & Wik kankd SHSQ0E sygtplﬁs but enerall the assembly
éh a 3 termnal amno gr B3

onucl eot |
rﬁ%ﬁ‘%} tg‘f o8 Blagndgr 8&‘{} HYCWREPHHENS Shig e disragts i 10?: l@ gbgbtaa@fi by
Ibwe B themdmpedtugp of 8 Qam@amaﬁu&a@@@mx@rea QlitehndtRELy, Jf&m%{?on of

91]955“ gp glérfa{:e%?gp d&u? eg:s or rrgggg hg?fgﬁgg &gp Qg‘yghuong et al Tetrahedron

%ﬁ@)ﬁﬁééﬁﬂh’éﬁé(w@)m@ Breiveid ettah PrdveNAl. AewddSchy 868102-9706 (1989).

icElARKENR
Wi t: e bus gxgdétgt% 1@5@@&“%% hY¥s f %Al\ll\gﬁ ﬁglal Q\%Plllo\é]i)hate buffer
W L?%o 5? Gioy oniRigeiiospho T iy r f(l@@pbpsspmlqﬂg amrrotb@lriges are
preeidad aécﬁllisy thefNeay bXQaﬁdﬁLy aﬂ@s%@ltlveﬁrcﬁg\%ﬁ 8PbNdizi g@nt{] kl{&ﬁ bs sitver

i.n .ol l onuc a npnopnospnate 'S

R R A5 5 s bl s Srecipd o i otgom fodid, K1,
aﬂ'hqp@f:pgtramd eqbstehttn Eb,out@hmprtrm mdl# ekdass ok Bi] @b{] Us@dy,fawg is
ngog&iréy&éo%&atn fr%ﬁ 01}% tmgfle glgeuf%zlte Che F\\)fla P leff b{n%es Isz'aplgre&%ﬁlgantage
iy s 9@5}5 %féOI@Iequwgml@@mretﬂ@tums |y it amandbsaibﬂowemeagetmbd;for analyzing

h) S al r a. t a or
Tt o g g 2 0L 21, A R0

sul furi zed using conventlonal sul furizing agents, e.g.
treatment with a 5% sol uti on?bf S8 in pyfi di ne/ CS2
(1:1, v/v, 45 mnutes at roomtenperature); or
treatnent Wi th sul furizing agent described in U S
Pat. Nos. 5,003,097; 5,151,510; or 5,166, 387.
Monophosphor odi t hi oates are prepared by anal ogous
procedures, e.g. Froehler et aI European pat ent

PN O NININ NSNS AN~ - T o,
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to the follow ng schene: 3 -BBB ... B-NHC(=0) CH2X + (3)
S-P(=O(O0)OBBB. .. B5" (r) (4) 3 -BBB...

W@B2006i0$828) CH2SP(=0) (O )-BBB ... B-5' wherei n tP€T/US2006/022895

synbol s are defined the sane as above, except that the
nucl eoti des nononers of the j - and k-ners are in

QRSDE L akrroQni tROEAER) r}ﬁloadeﬂ'lahlliﬁo?de@@éﬁed SHIROEAMe BisGBBePRith a 5-

Eﬁ%eﬁhaﬂoﬁg?a% rxgal’n%efgl 1%(@1“%@% Ca,%  aera ﬂX%co tc]ha(lalf(g)lla(l)gzzwentgcht:heemle "

-am nodeoxyr| bonucl eoti de precursor in a sodium

Qom t enperature, as described gbove

?g]? Qggcgm)?g%l i gonucl eot i de. (B
‘P(ﬁ%%xyﬁﬁél—eo& des are prepared in accordd@ce
wi_khe G b RgH~&Tcrdp=cho.fh Chem Comm, 915-916
(1970); MTI e@ P( 79 %h%rgh S%%em 29: 1772 (1964);
Ozol s et al, Synthe5|s 7: 557 559 (1980); and Azhayev
@herath X idNuwed HUH S 1?@1'1@&0‘[3@ Seig [ufc@nsto@d t@%%e%@ecﬁla&%agmeré’l@é)@ﬁplary of

t
e Pt oD SR o AL -G PgoH AR & SomaRnd | atpepesbared by reacting
Prseqénieidylaslogeaein BadifythyTothenideaDMFASBICA 3adinpddok@ionucleotide
?IQQLMS%) agodh%g Q(H‘gt!: g‘.ﬁfél‘ Q?C?’omlcel ?atu‘%% %@tgr a%oé% g? ﬁl?’nu[é? Mle nggture is diluted

eacte rm po avil ng
fee withi ©) desglesd and plmﬁml,mg byrr@spenltasqﬁérm TRe%Ct i ve

Eﬁﬁﬁeb@ﬁ%du&lé&ﬁe fn@éurs‘bp&n 95 ﬁré}ﬁféﬁ@mes&lfbeﬁﬁ @%%% aﬁﬁaﬁé‘cspﬁer Nucleic

i ntroduce sites. Preferably,
f*&lﬁ%%ﬁ%ﬁ‘ﬁéﬂ %%%48% 3%9? é19|9%9t P%@M@@ﬂd&ﬁprﬁteﬁwpwﬁeﬁ hxfqum qf 0 or

H@Qj&h}aﬁldlﬁ@lhrﬁed od sﬁgpmwe & &aiﬂﬁrd Ismdaﬂﬁymmkdgs ls@)hd)sﬁlﬁtyl/étﬂid G{ireaction with
en co r Le

al 0 a
el PRSy I Al ORF Pl el 5 Rn Rusy1 ae
d@ﬂ@n@ﬂhanﬂdysoprepquﬁhymdmﬁcéﬁbr a@vutaoug\mh teygzoldy e &-pbosphitylated
t 3 5
{Iﬂlglﬁiglmg%t;faéfélg WIet? a gggtyﬁ'(ﬁ é" aenﬁgg f d%&ucggstiedae rt(!\ﬁrm a m%fggsn%%gymldme
ilgleq\glgpelrﬁrgq@lc}(eg%mmetlﬁ arg qopalently joined fy :hghosphoramldate linkage. The

feuhaitidr Gf\tﬂé bligoR 1M iy SiBesRe Hy@faﬁd%dﬂﬁﬁﬂ)h&}{ml@lt@dhl@&fgf}t Ader
aval | a

am n oS or.am [0)
g B e PR B B e R ST i< e e opp gererated by
Amvmg ﬁmthdsplmranhdlate'ﬂlvﬂ( by Rrieteamab, §g. 8a¥siam@ous acetic acid for 18-20 hours at
{:?U gﬂﬁl&‘é t5" El no%h%Pl'lo%t gageuocflggnugl){otﬁg g%rﬁ%ne@ g f@llows
erlv tized 0S oxl datron o
phrosinisphate it Qﬁﬁ@ﬁ@@ thei X Wd|02armhaorwie<élldk ‘}ithélﬂ chenipedly oeergymaézsally with
b ﬁh'eﬁme byarAEToR ¥, Miflecthn CIOMEH R'L@lbo?ﬁérgj $afReS OAd Eddtion (Cold Spring

0, e e
mm@pl&ﬂpﬂa&s‘xs adddd Hyshdatied ﬁfoﬁiﬂb@laﬁdﬁﬂfs désbibel By ViR and (Aléschne, Chapter

andervtlze epar.ed
S e ar a R}O ?r},tllcle des angAE %gsgﬁ{LCPras% ( x\%/og?,ﬁ%é;lé orpby I—E)rn and
H@Béy ffﬁl’ah@irmetts 2740R @QWMQ udieg qomosishiy opidbiEatagents such as 5
mkp@lﬁtb SN T18 b @loﬁ’c&ﬁl&%ﬁ&r&t&%s @"Eﬂg%ﬁ% Ca%@ ﬁ]e Ehgtﬁm%ehosphate is then

Surfaces for Constructing Random Arrays
BHurizgd prénercenvisetipnd sulfyeisige genth etgﬁeea‘im@vfevmhu aéﬁ(o sofufjorgfs in
PERRETS, ($UP\KNJ U§ mirted atrrbc&l t@mﬁe@iﬂhl@%ﬁtﬁ&heﬁi@ﬁﬁ sﬁfuﬁﬂﬁg &€ described

I r rface sqQ

B P N e B Tsufon oo B e iee o o S poarea v
thlagrms proteduret.t eB‘roehkaactt al; Burpeampatest @blidatendiico Sd)%]mlCaruthers et al,

nlaﬁ Elll g@wg}/op%%g‘gfs%%{@%agegd t?ig hkef %[kﬁ\gé«?{ng@ll;ee b ove a 5 -haloacetylamino
W@Vﬂ@l@?dwgonupimﬁﬁﬁ: z 1§Iratctbq/wwlmmmmm@thlagtsoltgf)mslectgile é according
o0 g1lvaS s@lefe:2nal yzed by hybridization reactions
requiring small volunmes. Suitable solid support
materials include materials sych as gl ass,
pol yacryl am de- coat edgl ass, céramics, silica, silicon,
quartz, various plastics, and the |ike. In one aspect,
the area of a planar surface nmay be in the range of
from0.5 to 4 cn2. In one aspect, the solid support is
glass or quartz , such as a mcroscope slide, having a
surface that |s unlforn1y S|Ian|zed ThIS may be

oy s .




10

15

20

25

30

35

gl yci doxypropyl trimethoxysil ane,
N, N- di i sopropyl et hyl am ne, and anhydrous xylene (8:1

WO 2¢bou138257 at 800C, whi ch forns an epoxysil ani zedI/US2006/022895

surface, e.g. Beattie et a (1995), Mol ecular
Bi ot echnol ogy, 4: 213. Such a surface is readily
treated to permt end-attachnment of capture

g n B ERT 0 2% 005" 171 ethyl ene of R0l

phoaphmxyBBBpaBsr-{see Beattie et al, cited aboyg)

BABE. OARELOER D QAN Sy 2es, My other

functionalites to glass and other surfaces,

%Mérgﬁ the %l}alé aPefh@ﬁﬁéh %l Qs gbo‘vg e&%ﬂl{ﬁa@&g nl(cﬁ;éo{lc%g mgpo%‘}é%)of the j-

Whenever enzyma processing 1S urre
#dikgBHTe e@ppqae@rwmﬂ% pthis sese.fompaind g arm hwenoeeerydmtmg N-

Mﬁblhﬁnc@'ﬂlﬁyldaéeta{té i K@@ esethh@drmaRiad @)’le)&)Mﬂlra@balnﬁnodeoxyrlbonucleotlde
8 erties I ncreased du

S
S So Pl ST a0t TR T ORARiey SR are
ala‘goduple@ﬂﬂﬁ%—)ﬂmnbmk}adclmdésere@r@mdﬂSl afdoPd@dce with Glinski et al, J. Chem.

+c| eﬁequeh%g H}%}l%‘%@@g uep{i%zggb? dé?""}% §7712.(1954) rols et al,
mwa reAt-859d1 89h end Arphasisy pieh Nuﬁew\hpléhRqse@mhe@ pRo-6gB (1979); which

gk 5eb &ﬁe@t@@@f@x@nc@p @hd 3'-ﬁl@ﬁdpﬁ&ﬁh@({tlﬁoé%@cqubl{uglg@tlde 4 can be prepared as
Ehoto i t hogr aph el ectron beam | i

toedhpy Thupnesgd éﬁfﬂ%ﬂe G ooquwereww% hw 4eed %@@é nay be

@ecm&irtafo&n ﬁMﬁlhermalhi&seﬁﬂﬁg Sfherawd\b' t@minddrit@d ¥ te@hing w@,ﬁea@\esj

€. l&acUv%truncltllg?alne ts thf‘f% %glga elggche?s é‘%‘ig% in oduPergl%F aflety of sites.
Flhit@bkysmmo fmpﬁpbnaéubs I@Nymrodwe o037 polyR1e?i8 udifjdr;loopkat selectert rgonomers or
hlﬁ(ﬁjgn%%l@st \ﬁgchrb%tﬁénreo%ﬂ{dﬁ{) g#]&@&ﬁatrfuh@%rg%g 28RPEBL above Amino-

aces contal nin ete aced
dpiaptized Ragss Shclsgside FeBpesH B wroeﬁe% Bltughidy N&EW al, .S. Pat. No.
§,00508;CR@h )5, PataNd. Ab48882:aRkdl@ddididet fil WdcleiARIsIREsearch, 15:4857-4876

R P 3 GRS aRad et S0 lghe
pHoephguamidite coauniesdiailg enilabinfronmelpetedfLaboratedds (hadp Alict Oaldl) as
Rﬁrh%ﬁ[)&tf‘ré?fll ”Irl\g glbrglﬁﬁblg Oanr% fﬁ’rﬁh&n‘éﬁ‘ﬁe@ gre !lrﬁrog)l{cgd lgfgg%ge%tﬁgg Qerivatized

e sur ce resi st

poerbpragidple Sulegs bt q?relafgm@f ephoegrtehnl%e va%veané pe@lﬁyldlamme e.g as
HLINOW @a\{ram& aBNaasic Abid BBeaRh0iseai eshop @1t9§®r zﬁld ICelf' alVBib&hemistry,

This is acco
SRS st B Gero By e ronty oot A e ahp oy o
Ipitcatkylaining derivatzed patgmeie tigitsibe prépugedsefasitetyeficm thé plokyghBrothioate
%egigiﬁ%%dfp%{yﬁ%ﬁcg%%%,{gggwg ) Sl}erp:ﬁcg?%fgogcg@gat? rgg gt?es }‘e%l‘?n esptrotecﬁiizet g%ups.
functionalization. The wafer is then subjected to

vapor - deposi ti on ofg.s ARiARLAPN| BidiRidhyd et hoxysi | ane.
The density of the amno functionalized nonomer can be
tightly controlled by var§avdemAngsconcentration of the

Mo Noevidaidietyde suppdie 1@? b@ﬁ%@&sﬂtﬂ t8e PlentiBle 1 b&%ﬁﬂe&t $pports are rigid

d th | a
hentulbRRs Phedhbtiby R BRaTu i Ses e ot b
iptahyedated bre in the tatne plahna R[edlaa@ Sdaturd pero0its eHicichieigna ralleatjoarby ddtection
(%P]:snﬂ)r %m ) %' ﬁ%ﬂé{ch&g emgﬁd@gpo Q%fttﬁqn\%étﬁ) i) a?eqnogéé‘%rug %artlcularly

el ni ng O-r esl
Vieripdem @rwh@f siele mheulesaee@a@yed byt hybridizatior re@qﬂemsaequrrmg small

RidRE NRMe SHEThSdA Nath Bl WRRAe hlt6ia8dnst o dpo%’a!: Bfide-coated
am nosi | ane-functionalized areas on the substrate nay

remai n intact through the acefone rinse. These areas
can be further functionalized by reacting themwth
pphenyl enedi i sot hi ocyanate in a solution of pyridine
and N-N-di net hl yf ormam de. The substrate is then
capabl e of reacting with am ne-nodified

ol i gonucl eoti des. Alternatively, oligonucleotides can
be prepared mnth a 5 -carboxy nodrfrer cIO i nker

~ o s N o "
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In anot her aspect, surfaces containing a plurality of
di screte spaced apart regions are fabricated by

wWoa0v6A882pT i nt | i t hography (NI L). For DNA arr ayPCT/US2006/022895

production, a quartz substrate is spin coated with a
Iayer of resist, commonly called the transfer |ayer. A

%r ans mic¥, Q%cep fsﬂlgoﬁs vtz {/a?loﬁﬁffﬁ[gtlcg %h e fﬂkeo ¥ifdne E{}lgct the area of a planar

e inprint layer.

er °a ,
sreoteaney brix R GOAOT N 10 AFaT G caniireeh IBSUIASHPIOR ehes of uerz,
LIRS aticlo RS slideT RRInB Y @Jrﬁl:é thit'iB &K&ﬁﬁ}ssﬂ@ﬁlzeﬁ henié M Befdkcomplished

| ayer is_then reduced chi ng unti
aﬁﬂ&fgnvsvﬂovﬂ@rqt%ﬂ?’ et aCIdéé&fﬁﬂe‘FﬁgﬁfVF AR rSPBWrSOf“E%‘c"ég
ﬁlb@d&(ﬁp&ﬁ}@f mtneihagyaram N Naimst@fopylethylmﬁne; end dnhydrdubigylene (8:1:24 v/v) at
[ h
d;:gf wﬂ%h aP F,paoxgs]glarg @?gﬂ%?és Qg%L‘%( ?]éejc gf)dlglgteca,l-{% glotechnology,
PidatSuplya suiifh@ isnedsldly frepted tq I@rltuh@ﬁ -afiaphmeny pfﬁaatmiﬁIOh&qlmcleoﬂdeS e.g. by
g{z{ﬁﬁ'ﬁé calﬂﬁllt'e' dhg&dﬂ@adﬂ@é@' v@%%@so@f’ trfetﬁ?leﬁe@?fcbl%osrpﬁ@ﬁ@pgcé}%ee Beattie et
u

artz. The substrate is then derivatized |
efpies oy rigrdo apalietionde the s g Many oy fesels a‘éis Bf‘c‘?se for adding
febdtivefa&iobdids & dMséighd athpl suffackd, hsevidbnced Bthedilospamaitaucage (cited
q&art regions are fabricated by nano printing. This
¥dess uses photo, inprint, or e-beamlithography to
cr eat Whanevensitzgmativptodgssinghis obt réquired, spigestoliganuélentides ngy corpjise non-
L&@Ll%ﬁéomd%%*ts aﬁ&j/orqg&¥ [ggset%'lz? cbrﬁ}ér fJ\‘/gﬂge pIP f)érﬁgs sb@haag ?ncﬁﬁs%d duplex

usual exi b yner such

pellii sveh epypeiiningrs. lzupmsnﬂedvmpgpt%fl@#@r%mds @M%ipélfeé nucleic

ledsrlﬁitlgf bigdoRuch8itde NG b5 SR ABam IR 8lidol 28, all§TrBofRleides, and the

coated onto a quartz substrate. The nold is then used

l$- emboss the features onto the top |ayer of resist

mat er inahbstngeits of 0B idveltibe i vitNpetteds Wf dscaanchpeegRatl fagions are

Rt SaueBhe REHE sroadaete” P ks EhERebt afano prining

may beousaf to éveraprsichipatteeman a avivd veletymf safaeesdi.s Piomeg @ al, G1S. patent

E h% 2851] Pngorj%?QdU g%@teﬁt% 7r7$ g(%xéﬁd %Oég\fﬁfmzﬁ bfrﬁﬁy@s D: !Zlgplled Physics, 37:
nbossed naterial. Rahdom array substrates” are

Wuﬂé@t’hﬁ*@ﬁe ineornetgteA ApTein by ref¥SURy by depositing a

pat t efpRndfsp@NkiBcddeshdilifch P hlgﬁéﬂﬂ%b@tétspﬁﬁﬁapﬂﬂiego@ are fabricated by
honD eno Fy derlva |ze

rfa
DI oA P HES DA DL Br PUCTE TR WP gy withe 100
SooamMRGEk lpyeo dﬁ,tﬂ:lbiﬁ -resiN &hp mtoe:r-nteMalis tlzegl\balretl agy® thegjuartz substrate. An
N
mswagsug@p@mer Aftph prpospesuihg plpp@)—rgmf drAsydlappd gempying the areas "of the
Elléfegt@éﬁittyﬁ whiifch %ﬂe RehoWMd b dxnEul tsbipée Tﬂffs ﬁs@tzcoh@ﬂﬁ@d byq%ﬂa etching, a

having a differing pattern %& a d
A Y PG HEFPEGS YIS HeeP NGk e bRE SUppBk o
BrednftBdnithe r&ﬂﬁfﬁni@bﬁ)&éﬁs’t a‘lfﬂeﬂbﬂkifn@, lthe@ére: ks istréady &dr functionalization.

g[jea\ﬁ%?r égth?flosHli}JFc(t)eid? or—c{e%or%llgré oflc36a 1nopropﬁggn%{&@ﬁlg)gr¥llang Ofhe density
sﬁtquamncefuncamdhaedmwmder atn heelghtlyapntrqﬂt@ywaﬂymgﬂh?ﬂ@@gﬁ@mn of the

05(91513? 18 ! de®or F)!pgsuﬁat df ltﬂe s@f{g]%tcp %nlyaa?&g 6t qua@z &F&EH bfy the plasma

ensity array of capture oligonucleotid
atckingpioasseayjrepctyyitgad wptugdieriengmesr iThe %UH%gaﬁ éSa’Ben erd agam to cure
IR ohAhye PSS G- 8RR R mbhdHe: & thﬁHs&t queéXkz. Dlﬂéﬂﬁ»a&m@fthe remaining
bundl es, of about 10, 000 t 100 n opti q P rs
RPEpresistasy 8o 5RGYe MSiBRACHg et e %@" eI Hig° i Ry
Bu@edﬁghefresuedirsl stanel Rinthdsllapaduadtiondlizddsirepy @dbrcsabbtrata atay teanin intact
ﬁlr?ug}l the a?e one rmse m}‘l%geragefe’ls cgaggg %ugtbggldl?%oélghzgé @‘JF%PH g%}lg‘_’éh p-
d|fferent|al etchlng (di ssol ving) of cladding

mat eri al a nano-printing head"#%" obt ai ned havi ng a very

| arge nunber of nano-sized posts. This printing head

may be used for depositing oligonucleotides or other

bi ol ogi cal (proteins, oligopeptides, DNA, aptaners) or
chem cal conpounds such as silane with various active
groups. In one enbodlnent the glass flber tooI |s used

.. g, a o o " .
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i ght-induced chem stry to occur only at the tip
surface of the cores, thus elimnating the need for

w@et@ai1sg257 | n bot h cases, the same support nmay PEEOSIYE6/022895

used as a light guiding/collection device for imging
fluorescence | abels used to tag oligonucleotides or

ﬁfeménealgaﬁlb@aﬁa‘ée in 4 BdI&iofl Gﬁ/ﬂyﬁﬁn@én@tw ﬂaﬁnean}tfaﬁ)tgﬁldé i eleQuiRfrate is
rour.e ot en a

ISl DSl S AT BB, CRBL Al o

begtrepaied bitios S’Qiarbggnmoﬁlmiodmkde@bs Réseayeh) s tévénigeatiovisghe

Al II;HCFCZ)UCFC?O b]éqg c?&lac{ (Ill‘%&&rllg th® llthlgglqycﬁhe%%gﬂ gﬁ S[héré% %ldm additional
r%f) % cess re lE) I r'es ?/ eg

@@@mnm@ﬁwngm@f the print head to about 50- 500 nn1 Thi s

type IQfandﬁ{ek &?&V Ql!lr%@és c%anﬁﬁg AurbBY ofscid® bt Plpart re 10ns are

attachi ng ferent DNA popul atl ons suc
bt Brangy alenr%htbrwhw%%) %ﬂr%vwgyy BradugtiQya pgfte substate s spin

gakabiieh laye @ﬂﬂeﬁg, dom@idni$ tled BB transRslayeant A edtomippie DI byist is then
%)%heggogggﬁegyg f rg (éogrg Colgl cglleg the 1r%19r1nt lal?[egf eﬁerrnqz}s{pp 1mp ool?%en
anchar isipfessionlod t@NAsmahwbr r ”é@d)veralb‘da@é@sw ﬂfa igrinblayeaisitlesn reduced
W 1g§m§ e&fﬁh}?ﬁ i1 B8 Q)v}'ﬁ%ap&’ tli'emerjitﬁ ahldhe t%&th%'eto rBeQiﬁ% the transfer

gat| on cycle and decodi ng cycles, Thi's 1%6
ergeisrhgrite Eyove @ar@hef wﬂ@ FRyer; ¥ Temiafps [agedlyiuRIoBRDAh (1 Hprint and
{Shs B laﬁar&cdi@tl‘lén Hadekee by Batipy (ﬂ'l@ﬁl))stﬂaﬁ: i tﬁéhl{iuf el apREma etcher until the

[?ﬁrragea%%l?eé rgri FéDa c%; %1'812 IhFl gugﬁtra?e is en er1vat Fendﬁsr e‘%f dep051t10n as

dnaivad gvee.s are used to prepare a surf ace for

attac

covorF Rl B SSRGS D S8 e
fabwicatstl Ayl mg P%ﬁlttné Brlse@@cﬁfts ugss Phaj ITPRF B &1 © ea@;hmoaréﬁlwo create a

£ HMoRIBiSH is 9 N&alive ida _lgﬁ P eRUCORGAE ?fﬁtlhe prird Bea@t PY@K hda8s are
a spacer con paC r Con ene
Py mofsaesgﬁﬁ‘f%@@almré BYAIpEny ﬁ%xaaa@g’évggﬁ Heemsist or

pyepemaitdrialn hoiﬁngtdﬁ”&tencmmmbe are ssin eqackd bite y q@arte substeatk. iThe mold is
keJr(l) lljlste t% emQOSs %Ja%gegg tX th%‘g) X I)%Cf’?eéﬁt hdfer héfrczgn olled tem e1 ature and
e
conca \RA%Y capture o onuc
presstirg a@nglrtlatlse d‘he wnrtt heae\lsrthen s@ec@wﬂaméqsm@ ba@ {ng ﬂ?@@@s tof improve
{RLERRLAE oPYe HritRhdAd, | ahDdAR d@¥orfdh JRGER rlﬂt ﬁea‘ﬁ‘ah&tb retlﬁ@tlon over time

Sgacer concateners are used i n about -fold h
by tgysedmpieins Regdengiay substea &%@WE?%WB@@&B -Paflmig &
debBsifingladbitedn SRnR mdﬁs@a@bmﬁmhdeapltwmmgnﬁmtyenmmed surface.

ﬁ'ﬂes%&ggggnli%%h eggvg)g %‘%e{]a% 8%‘)ture es ho%the %gk %uc?s dn% lpgt r&i‘gl
paventagd %nahb}ammmg\u tlmplﬂlt:vrt@prom m@db@n@w&erasr & difereataptang @robes onto
THERAl L V%D(S’B LT n be%&gﬁﬁlﬁsﬁgﬂac{y%uccésgwgﬁﬁﬁﬁé witEhdtiple print

are a | anet er, t wo p ure
besfe gach hesd bavinee differiagpnterngog alhl?ﬁﬁﬁré-“nfi‘t&’?g tf’%?ﬂ’é’étﬁ e the final structured

SPaGH Rern THICH netAbdsaB &y fob sl @bsititm@dnéo@ind bt MCA efe@&its within the
concateners or other .nol ecul ar tructurgl:é t hat

BRI HEY sF ¥ &B Foélﬁ‘éﬁ?fﬁ?’?“?r%“’ﬁ G Sere S‘i‘*H‘é”“c%?Bh‘?"é‘“ *
eguiedhtends Srdogounatndpihesgnt on t he spacer concateners.

f::gglt gllél s%ﬂﬁ &t%n{]a%g%{ 3 1@?&’%5& af? %ﬁd& A ‘tetﬁle 61%01“?%&1&3 @;t%% of sub micron size
SorrpatevRings prlntnmél%iromnsvrlnfgnaétet Iersnareé érﬁ@atbeli*ﬁéfr or bundle of bundles, of

%oh@ﬁ)%@ 108 ﬁﬁlh&ﬁ)@ﬁ&[ refANGALERBAI FH0hg mBRSEA L]ﬁﬁ)utll'ﬂgand fusing
can Onl to cap ture concateners,

’équSaayunwe fné@ltlal &da*ﬂfiafeé H’é‘rlgls i’ﬁ%}t 3 O} rmychres genaraie bh %&}’é‘“ar or2-5
ml%aﬁértoﬁla%ﬁdam%ﬁﬁddng%e&dﬁﬁu By Giffoght@QatHing((dissolvehg) o cladding material
random attachnent, sone areas on the surface nay not

have any concateners attached,s butthese areas with

free capture oligonucleotide may not be able to bind

test concateners since they are designed not to have

bi nding sites for the capture oligoncul eotide. An

array of individual test concateners as descri bed

woul d not be arranged in a grid pattern. An ordered

grld pattern should S|npllfy dat a coIIectlon because
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production format can be an 8 x 12 pattern of 6nmm X
6mm arrays at 9mm pitch or 16x24 of 3.33nm x 3. 33nm

w@eeoay3®as7 4. 5mm pitch, on a single piece of glBEEUS2006/022895

plastic and other optically conpatible material. In
one exanple each 6nm x 6mm array consists of 36

) hidolpﬂﬁhn% 5&d5ﬁ%glme& B vED wrgarﬁfﬁmaér oflnakth- %Eéaqse;tse This printing head
oDl C Or er sur
Bt < s L e R0 ot o B DL s Bapptices, DNA,

REETLS) memal waspounisistchas silayesvithByriomyctiof grexpaniploge embodiment the

%ﬁ&qlbggoo St(.l&% a;( é ?terngf S @{ Ettoe ?{%g%ﬁg) ?L@e%'ilaes f)le(gfle(f) H%Poglcaﬁ

es are. prepare
thlgaoapﬂmé%m thyis eps¢ @ql'bel?PStS Plle@%f:i Rystebing nexobe cditestddéthapaterial to be

3dpblie® 'AzlsoodJ@e& EL& of t?éh fulﬁﬂdt@%t% b§1‘1{fléc AdyHe uyé:‘dtt(lkulde hght through cores and allow
am no I e et Nox | ane_or sim

Lpfinre fl}e@#t%&e%furpw FgRap SHReeeh e e Bine e need o

preipie iyHothrveds, itteGhnd Mppoatmal ehe be &ednslaalght@erding/aéneztah idevice for

?19&% %Puoﬁgsgenge B ugérd/tg El Q g%lﬁ)fq% eolgdeSI t O rc]ers 16?J 1 61P ﬁléhés eg}c/e prov1des a

prestigdiof tiey walphgarge dimazicel awﬁumépoednedlymh [Saauping or printing tools that

panan hJERL hftbrial bldNOGE.ARNYe demsmomn%%é @B @%Hﬁ@reo ﬁmﬁfeténp

|n|n |nreg|ons bet ween |n|n Slte y
P‘F%?H?Ck?ﬁ%biné“ Wieplodye b P Ty Pagsess re@aleifts PKPF‘F%/POé‘fIOYt"Iﬁé)f the print head

fol 2Bbll 5G-500M@1 MElE Bge sifvBgdAudebingarS) eSbOReY ofatediHe2ab | @different

PRARORR b PR s b Tt Bp g e plipi s o s
hgmrﬂmllﬂwn bives by ughgIDINA ypebidic pacpaoraags\vihfolmation can be accessed by DNA

%A h i si .
gb% %’ éqggﬂe dlg Eﬁorg ﬁg@}ﬁ?g@g ?eaﬁ b UADL‘SBI{X %Qﬁﬁ atlbn of 5-6 colors
@midmn& }fclwatm@ml@sab Plzae htgeilonymlecﬁpﬁ 14 de@od@wrmﬁ:le'ﬁgﬂm WayHnE mppg arrays
ﬁ@ﬁﬁieﬁﬁf linste@idfénbdon .58 sﬁﬂl]?ﬁuﬂabw cRBs)GORLBMd Wir tihgrRent, thus
cal I%entattlsuch @S a fluorine- btased car bon

BrB BB Ry EPEEP e P mURPESRRY E26% DNA sanpl es.
For tlhenddabedimsnti‘haceoh@atemes a:te uged tpprepaeasasact fos iteachnieht of test

téﬁ{elrso{“he Q91 Y thg b c% RWERG oltlges)éo S}%lee Witafl 1§ the binding
Sl IR  baE S R b L SRR B

ﬂye pmqnh@ tyo tyfpmpé symihetic qelmasm@)s crﬁatSta@amurb pmatwg:r,éhet c@@r is A spacer
%@J{éﬁ{eﬁ %§ §paée} dﬁ@ﬁ&ﬁe‘rs"c@ nbtch@vﬁl@b sé%fn@xqé &ﬂlpﬁeln%ﬁali wttl@&igpter used

th oxygen to renove S 5) Silanize wt
. péﬁ*??rﬁt&)ﬁroéﬁﬁ?lcﬁﬂcﬁ%‘%‘?‘iﬁ/‘l‘“étﬂﬁ’éﬁ iy gped é{haé’o‘ﬁ)S S@d%{ffer\?\'/?ll’ ho X excess to capture
Rnodt@ieas Tsé sutf@ceﬁﬁmtcﬁﬁdre wabgiclettide hm‘gatﬁam”wgtha)nlﬁaﬁ@ynthetlc

wafer into ¢ 8 Derivati
Bty QB o R g RO G kB vca n
MoN—lDi—f{m (/3 o SPhield)drcessDivEaptueiomgtePei® Fegause of the ~10:1 ratio between
%%ﬁ?}?gdnkag&%@ BeY¥ ﬂ]?et n&? B@s aE%{ost:l? nﬂ%d&? Sﬁﬁds% sea of
or 2 owe ano acet one wat er rinses
frager efinpaseatersyf et 18: léqff@cpfqvms thi AR WOICABISAPTEEP fre A1 §NGHIEe Seharated by

Qo%@e@et@hﬂ:ﬁt%m&@ﬁ?donc%)em@fs |afé%b<§1lt|ﬁ(f Oaﬁlein Wa&@teﬂ'mﬁw%)capture concatemers
Pat t g&!)l ndi n SI tes in PVVA | ectron

bea
REEY TG eRETEA CHA apaRige dis éurgaﬁerlf RUSHA Pﬁ“@%‘ﬁi@ﬁnﬁa@mm or
6tﬁefi‘mb&aﬂil‘t/|§)ﬁlcﬁj)es 3iat leé Z Bindihg site cad¥flementary to a region of the capture

| di | et hoxysi | an wi th
c%lcatemers%[ﬁo rfoy }Eresen on mé sleacer clqr}f:atelaed? I%ra]l;gtzlre concatamers may be prepared to have

less copies than the number of bmdmg sites in test concatemers to assure single test concatemer

attachment per capture concatemer spot. Because the test DNA can bind only to capture concatemers,
an array of test concatemers may be prepared that have high site occupancy without congregation.

Due to random attachment, some areas on the surface may not have any concatemers attached, but
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7) Saw wafer into chips 8) Strip photoresist 9)
Derivatize binding sites with solution of 10% pyri di ne

w@raeABN, N Di met hyl f or mai de (DMF) usi ng 2. 25pgI/US2006/022895

p- phenyl enedi i sot hi ocyanate (PDC) per m of solution
for 2h followed by nethanol, acetone, and water

R REs w1[t_fpffee B%ﬂ@e d)lfggﬁdcf%tldk hltapgcg %@W’co $#iH fe@CBncatemers since they are
fapricati P f

% g)glass rime surface
fistenedaorie hay @813% S o8 e GPRFE qlag%mglﬁ%qde 1AnfERy ofjindividualiest
pcmbﬂémqfﬁis testibetivbdid ﬂcalhé)arraﬂgﬁdllrnzi grtdQﬁﬁHnﬁt/Ql @isled grld pattem should

P Hl?]%fo ee%a goqecrtloi(l) ?ec%u%? 1e§)Sfp|lXte %rre]:snf e engc ssl. Vgﬁlft %ﬁ[g qn&%e ana1y51s systems
hmn@zd@‘@lsgl te surface wt h oxygen to renove HVDS 7)

Si | anjyzge é%etchmul%p/fé %@gbm@m%n%ﬂ% Bmée%*a%éﬁ g&raaee FY example,

Coat with hotoresist to I‘O ect durin saw ng
%“G@WY%F‘@?MF%%Y Eerﬁr?f%mefé‘) m@tﬂr%st%ﬂ%fé 8¢ eSé teli glgte format. A
Beticue foret dh B B fatn ¥ didin S6thid bir8 at@ﬁnnl&%h BYTok®hi J78.33mm x

SRRy Bh eI SBUn L MIRCE: ¢ B B G Gaalbicppptiti

faterid®hinfood ¢xamplel edoly 61nmbd6amodrt;ay eweibte PIS6 naltidn WWEOOnm square regions at
f lnﬁ(ﬁ&ter ﬁﬁch nﬁ?&rbﬁgﬁg otaotgrg}/s%rfa C()) n*)l‘gﬁgal §2H1r1 ?1‘&% Med% Eﬁgvent mixing

used for constructing ran rrays o
ﬁlﬁﬁéﬁﬁa&wmwﬁe’é%ﬁﬁ]ﬂ)@ a suitable gI ass surface may

.be comskdyug E)@ﬁﬁpl@ r@r[ﬂﬁdﬁ‘s%s‘@fecﬁmﬁet&@l{c%ﬂ apaktin e%ﬁ)n b GNOS GOPRs are

ETRCICNE T ST AR
etthan oith fam@oprépytdiZetiyiatok@tiane Bhﬁxyula gitanizit®A agennfdBdlvel By

der %fzatlo]; ng’[ll ?2? %ﬁllgged%th%%ga%%n St s mlpar gq[rlﬁlg;lzldtrson rag nF\i:%r example, the

ace con rep a
Bindingritesndyda squPlesoimelarer @auiarhlgegnbr mgamstpeqdn@ti by ghotadithkg@phy,

GiteBRARD Qectl%h’@cﬁﬁll &'nhﬁongpf?ﬁt hgﬂd?rﬁﬂh? Wmﬁ!itﬁ)g oPfon- spec1ﬁc bmdmg in
substituted f cover slip

TepiRRs hetugen ind H@%t% lTBW%’B%@W@HhH@F hwdéqph@ﬁwl Feé‘ﬁ‘é‘ty ofst%ﬁeld
mwab@1ding the bd@f i€ can bh eyntralled td @éventINA &@ples froh bih8ing in the field;
fdolHase DYl f SR P o SRR e B
hmynd@@ld;gl@zﬂn@(ﬁl\@&),@p h siméarepent fayalerBly bonded to the surface, to be hydrophobic
ATBRP LAYk @HQ%M(%OB@R@O’EQI%W& ?aﬁdges f $ih he fiel may be coated

nono- | ayer on g]é‘ass surface. nono yersur ac
\es&tlbaﬁhal@§al égqnbwéfr aSAeREeaE carbrRgospuathat arienit syeastive o DNA
gmweal so be appl i ed using vapor deposition.

et hox s to form
ol J 6T BreE S e P9 FR (R PUGIFERFGH. D U e bmplay
ﬁdpeammIMWedTIFdnﬂlb‘@dth%répayte is then termnated with a
g d% ‘gégroup This is done in a solution of 10%
2

90% N, N- Di et hyl f or mai de (DMF) usi ng
WSBMGWWEN@& i sot hi ocyanate (PDC) per m of

ﬁolM&é@g,ndlﬁgﬁtegﬁ%&&mt| s run for 2 hours, then the
lide s shed in nethanol, followed by acetone, and

t Ractive H’éé&?h bﬂi*‘ﬁ%g e ufcsyihnyegp & enes HfP®d and r eady

1)o Siianick \W}QB% 3-aiep@pyadifetBdehdsygmal chem stries that
m no.group at the end of

a .
@h;b"s'f‘f ‘th%"tg %ﬁ"%&%‘ﬁt‘”agk%‘}rm%%v le, glutaral dehyde
Barﬁab/evaiﬁsmtbcmwsrmdlfy the am no group at the

8) Strip photoresist
9) Derivatize binding sites with solution of 10% pyridine and 90% N,N-Dimethylformaide (DMF)
using 2.25mg p-phenylenediisothiocyanate (PDC) per ml of solution for 2h followed by methanol,
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end of the silanization agent to a al dehyde group
whi ch can be coupled to an am no nodified

w@biogoss2st eoti de. . Capture oligonucl eoti des arBChUSI0A6/022895

to the surface of the cover slide by applying a
sol ution of 10-50 micronolar capture oligonucleotide
hdtoAd) ndWdidr kiB®RE @r sodi um bi carbonate in water to the
surfacg The sol utjon | %%omed to dry, and is then
was e dirggt gt glpotrop ea}’i‘ék’r e ci al to avoid
lﬁrakmaﬂmmgmbhe 3-am no group with PDC and perform a
gir el & ﬁn g j (of the 3-amino end) to the capture
i gonuc I ch has been nodified with either a
éhrB@&meGn@@%mbﬂ%@ﬁAamhehydebngup at the 5 end. In
h)heRea@m 1(9Ietcthm§1d ggmmce GROMD enttbgmeba @qﬁgcl eotide is
in a solution that contains EDC (
@ E?WVV6§M(§%63%%Wﬁ??ﬁﬁ$ﬁ%%?@%§?¢mecarbodl|n1de ). In
bheceasah potdrdRt 18 bRRBYE: GirdidRawibdhe ol i go is kept wet
ut.es then the surface is treated wth a 1%

’26|ET¥%%66W° &8%i um bor ohydride. In another aspect of

$heStripylenmdréssh, random arrays are prepared using

gb?n@%ﬁf% ﬁxdﬁlggte?%ﬁlﬁ&iugg&‘%w Q&he’g%nég% N g%ll V\#lf&rﬁngﬁé(DMF)

wing 2Peme vamnz@@}%dwotfwcg@ngth gno @mng@ﬁw&tle@for Hefollgveg by methanol,

Re3fk, BMGILRtihdes, conplenentary to an adapt or
ollgonucleotl the circles used to generate

contd P@Wﬂ?@“ngﬁgyﬁﬂﬁﬁg?“ﬁ?rﬁ@¥@0nucleotldes on the
beadlearyglast Wefed engt h of the sequence can be controll ed

0 i I concatenmers in solution. Reaction
batgﬁg¥u¥ﬁg“@gg%§ﬁghould be nmuch faster than that of
PheCeppiviigr withgposfer laxbrone. After bi ndi ng concat eners,
ﬁ)h eCQ@ﬁgﬁm Pheffrerh IR ndb Im%ﬂ‘ﬁgteltnﬁlaé aid ﬂhgto?d"yntléi] En ‘c%b‘ bf t?aﬁﬁerquer

an arra strate. array substra has onger
Por Brysie Bﬂ@““ﬂﬁﬁ@“ﬁﬂﬁﬁ?ous ol i gonucl eoti des, such that
@o NRiéaktive Méh BB BinbiRg Sikls@ ek ewith skypatddeopraips ent i al

surfac orn1ng a spaced array
g%ﬁ%%?@hé??EmFWm¥Bgm55§§gﬁg%g Pagnetic, a magnetic
$)| eCoht walnphowragised powectpuatel dirinesavtig t he surface, it may
%jsﬁmhﬁi&%ﬁﬁlh% nove them around the surface.
ternative a centrifuge nmay be used to concentrate
ﬂhe$BE§ﬁ§“%ﬁtthe surface. An exenplary protocol is as

fl@: ﬂ)fmfétize inndlﬁg RS AR Rlutieora69620ridihe 08 9@/9NQ@]§§I§E1§1formalde (DMF)
S O 1.on

[ 1ion cat
IR = N MK
@kmgnmu@h&mhnﬁﬁs about 8 bases in length (6-16 bases
22% o?%sengeg;ﬁ?nﬁg %32)(/6 gglass %lﬁr%@é l’lnl%}p 1 % bte }ﬁ?ﬁ g% ﬁonAt nLEQ gﬁqrarrl‘crl’om arrays of the
ingntion, ot examPe @ ssuhblp gla&slsur@a@ﬁmw l@@pmse‘e@ed fomemigeagcopeeover slips.

PIRMAsEPL cJV@x‘%hﬁﬁQﬁﬁlﬁ ¥q QfounPRicky §re Blﬁ&ﬁ &STdf8n £aOks mI‘Pl%y'dé soaked in 3
this case about t1 mes nore of 2-4 bases

Belpde iy 9é‘<’5°tqﬂ@6‘§/“wert fr 3 Hiutesy r%esa%rf hethiiaser in %@M@PW by an
abbtbiie i ThRPEMUVEs KRB Contafife@on 41 pRpaekakd o@iss PN RESd Plasma

20-50 n b d.. 2._ Reaction .
AERaR BB Al PRseR QG Ring m g 3 & Bincesey seq tybeipgd or s,
‘Hudjclestt, dqy cs@r slipaitre omeed enddo $-awiirtobropyidi metB&haxpplages 3% Witer, in
ALbRC H"hé J‘l@@%@%@pﬁ% 4!5 M &t&n ITf‘léy%?en[fleanﬁggﬁ %{ zﬁ:etor% am}— aﬁed at 100°C for
reactlo I's app nder the same Stri
Lo 3t4neimrqpmld@eﬁlmlptb@fysﬂam mw ppgedpprn rﬁplafﬁmevte”?rri%e d
ifdpRp Pty silde Bichlst RRHrAEE hMR-18)et SSthéhY LurRQ0 ThéRodohyer
si ze, and nanobeads are allowed or forced to settle on
the substrate surface bringi | arge concateners with
them The |argest distance tHat a nano- bead-concat ener
has to travel is about Imm The vertical novenent of

beads m ni m zes nunber of potenti al

concat enmer - concat ener encounters. The reaction

solution may be applied in aliquots, e.g. 4

applications 5 ul each. In this case the thickness of
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attached to nano-beads will predom nately settle
initially between active sites on the support because

WO h@ca3R2te 25 tines nore inactive than acti ve BUI/{U81066/022895

Slight horizontal novenment force (e.g. substrate

tilting, and other forces), may be applied to nove

QARG REAEs £ RV QFRSR. 3O Ylani9Rn hRnBndySWo Bl %f?&ﬁlsmg vapor
around. Detection Instrunentati on As nenti onéd above,
§‘?P@Wé‘f“s from singl e nol ecul es on random arrays nade in
3amtbptaptieetioxl/$llahidtends toveit m@ﬁof&r p@lyg‘EMufﬁcﬁdvh&n&posﬁed in solution
g%%ec,} eedafn? on?od1 ?‘0 Eme %glﬁrh tlgltrl]nelr?at[ gg f)éhlf]ct)ce&gfre gr Bp’%’/’ms 1% gdarlle ina
salglod oEldapyrinige wvo%a{ lerceﬂnyé;femp}de (INEEN)sing L @brag p-
gﬁ%ﬁ&{%@hsoﬁlﬁ)ﬁyaﬁé}é P%g) Eér Wi Bﬁ%ﬁﬁ&lc Q‘h@}e%ngﬁ’ EQLQ}yfor( ZTHOBF I\@len the slide is

dance 1Is found
Weshet iamethand, é@lloafs%Pwﬁ@nes%é FeRENE di D%%OVFréPPSé‘FFa’h‘WiF‘?fba“d ready
amndqﬁ&be CThRGr AR Bt Rm BBt UiES 10l (& mél@emn@%l oup at the end

denced by th n en
P{Y]tb%ﬁl]ﬁlafagflé € lg?ré’—f(aél} geh glg akel?yﬁ%?anéf usgis () néodia}i; %‘F gmlno group at the
Selar the lsryanEhtemtagemmo Makdehyﬂ@grp);p whiRfhyegn b}iﬂzoqﬂedltqsragmnno modified

i%ﬁ?ﬁéoﬁ% @Hu@oﬁé&ﬁ&%@ 1%% ﬁrg' bou%@% tﬁéjs!gg%cg rlagt§§%%r%ggby applying a

Bdetion oBk0-5Q micrgmplpnraptureigvhesisotiqoty éqoc%ﬂhr@!@;zsodwmw@sz@te in water
(oztﬂé)sq}facez'?h’e s%htléﬂ is al@ded Blasy, andePthenFhBhed ifIMtdrCS:

Pr|n0| Agllcatlons V\brld Sc ﬁt%fﬂéir
BEBY °% nﬁfiflal §3ﬁ§1 Eﬁ?léatmﬁ%é)a BEFRA 3’3 R aeet
paijion peffihel 3catinhcdnd MEXh2 0t OaligtiiBleotlde vhick has dben nfvddiked with either a

Chem, 75. 24 03) f

o0 edor G bR Bt A3 en BHAER Gl Shsfipgroun e

Rlégegwurteafideris applicdllin a $9lugon {haitcemiains IOl -Hhy :3- (éﬁdnqthy@rrmmk@pyl)

grb(ﬂ Fhrhtdle §: UIIn%{e ché@to%@ﬁaeh&& g;lau Eﬁé ol %9 fs k@ﬁf ARPbLEs. lﬂﬁmu‘res then the

di scl osed by Neuschafer et tent 6,289, 144;

pafape igreatnd “(“é Ptltié’d"]%%’\f)éi‘)dluéﬁﬂﬂ’r@ Frac I nt ernat i onal

pat entn apétidrt hs}bédt bOe M‘@nﬁ&@éﬁ&mﬁs ard plep@RRe udspNRdmeter-sized beads.
nvent.i

th
é%}pfog @sthcir 8’cgler6§g>§f %ﬁ\%%l% 21%%320%{)11151 ra%gef) RIS dad (\:zvgucg )a/rse tdcérlvatlzed
fvith a stogolignyuaendd, e.arésT0amcléatidesd@trplememmy tored agaptye elggenuglyotide in
Eh% APELE Sed & geg rat@ E&Qﬁéﬂermg nlﬁﬁ’cje%ﬂ oﬁéb%ucl&ﬂﬁies %H fhe Ibéah Gnd the length

an array ) a reaction , | ow ce
hmlﬁsea@n@rca@bﬂﬁem odlpdhig “@Wbabmdarpe @ﬁ@twwwhﬂl% v@e@ﬁ% trgrpf the

86ds $h8HV6S A FRteEMAM thaloftﬁammdppwalor@nd (iii) an
m pnati on and detecti

il n s

AtET RSP IR ASS S DB EF PP COREPL o S Bha R ubstate
ahd dria yubkteatdtas Ihget, Motecble) Adrelfi@nerdus blipenucientdys, kiioh mhat conditions
mﬁ}ége seégtgétg germ? @re@enﬁ%l%ﬁl(a%g é)ttféea%}fgce %Rere?o§8§gx1n38%a%<%rl}rray of
scwaswrs |Iﬁth@bp@dsasqoeagnetlcaa rhdgosiic dield [carf kgruset! tes ppllaham tswh@ surface, it

Haf SIS BREEId 1 ﬁlb\%"%heﬁpa\f&fnd ik 5RBcL AheBBiWE e cchBialze RASHRSRO
derivatized to bi nd nacronol ecul ar st ruct ures of

t he
FRIgRTRLE 815 beaﬁh%ﬂ thefurfagen An gxcawlappsotec} is a3 follgygs: 1. A preparation of 20 ul
SBdosAteadt d@gltlbm\@ltlgina&}ﬂh@ﬂﬁnoate@lats hﬁﬁtl uliemive@witit 3WmifloA A@S-beads

I has 0 in ze to e rmt
TR BHE0E e R RRER e St R b FpERie T sty B e
Tiiferenttchmtitiops)ak é0thmsnaanbéan therciisrgpioviokety 4\0@60 tinideang a@llheld ,up to
fi b A
4+d6 fgf)rtpoq %&ﬁlfslg&}@%nﬁréec %E(?EO%M i d‘réri%ﬁ%l 510c|ali}§r¥ ﬁltvc\)ﬁépl%t%%( in this case
alpoyt § tgnesmore 958 314dases rorlmltgomaels?ﬁefih‘él fth%wné alfachmenpchempis@y with the
%Mre prooeCRR) &b ieGhallQ ndnolBaRR€do-JoinkS rﬁf ¥d g, CHRERA6N condiffons
chanber, in turn is equipped with a liquid |evel
sensor. The solutions are dlstnsed into the funne
m xed if needed, then drawn ifito the flow cell. When
the |l evel sensor reads air in the funnels connection
to the flow cell the punp is reversed a known anount
to back the fluid up to the funnel. This prevents air
fromentering the flow cell. The cover slip surface
may be sectloned off and d|V|ded into strips to
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flow of the buffers over the substrate by elimnating
capillary flow effects. Inmaging may be acconpli shed

WoOwRa0/1382300x obj ective using TIRF or epi il |l unmP@EUSZNNG/022895

and a 1.3 nega pi xel Hamamatsu orca-er-ag on a Zei ss
axiovert 200, or like system This configuration
|(tammssur5g@1 b bew¢naainsarbaijstid sethd 0ocytehds |ittseidSI00 adpges will attach
Hob%dg &< fi@grﬁ bersI galgll et ? ?seag IERXnngethé %r gt\r[m %nt Wnditions to
ecr easi n J ecti ve magni R1°0 ’i’*]
@Fungohyith ﬁ@aofavpﬁfeaw swfiee Vickoerition g:twmtemmﬁéﬁo o H size, and

Bhr?é@éa&s & alld@éPor G185 deRE oh the %&Fﬁté SUBALE bran‘ng IQWa\%mers with
L{% 1Ol,lr or nore Camrs%)ras may be used, re erab _E(

it Hhs ape etk Sens oM P P E B R T Thgpvgtia
amdemialntﬁf beidCmiiintized hﬁmb’myf pafeﬁtﬁal hﬂcdﬁx&dcdn@atﬁﬁﬁr E@Gﬁnteﬁﬁ X@¢ reaction
29 l‘.:lt%él %ns ?es eﬁ){pllfléa 11% %lgu(ﬁ%\%\é% ﬁpPrﬁD Cﬁttlon Iisgé 0 Ifn f?lB case Ehe thl%“‘isﬁ%f the
dmdm@@éu@@h raghe fane-beail oaxiobi t@ml |du@ncel (3 enlp @lm1r25@fmqr¢ne 4. Further

Etfehde @ttrlhééﬁcyl dr e teaSiM hEElehs® @or@ﬁeﬁ&%cﬁ@%g bea-gp%{ng Q@J&H Hm to active
can be increased by using one or nore flow chanbers

it A BaBRPEEHEY-4 %0 ga@wfewgeonpﬂeotlﬂ?f&a159 gasgvgieeﬁh i § Chepatemers
aftlcRedWtiah € bdabewis prapbiSatély SettRanhitkdly Bythedndb?R Sitds 0amt a@port because

ecause .t he rob ng.of arra n nonseqguen

TR aR aheonae PR e o e SR B RBAT OGN fote subsrat
tibing, ahd @imr oree)l mof beappliay ®,mdvendnhbeaddennenst piguams tya few microns
tdol®e During the imaging process, the substrate nust

remain in focus. Sonme key factors in maintaining focus

are the flatness of the substrate, orthogonality of
the substrate to the fg@ﬁ&logk@mﬁmn@q& nmechani cal
force onth substr t hat ormit. Substrate
flat né%@e“é‘ B‘éovﬁeéigf‘ﬁ% 7 TRl ‘gagc‘%f’ gLaNgoM TR Wels fogecordance
hétlt ehe xetritien art Banaraldd antaieiectéd ngtanﬁﬁﬁer af @&tectamdydtems, including, but not

glglﬁgibt %ganmy%qé/cﬁgn %E:Fo@c%g%%gl ﬁe18 gc%gnselré%oog)tléalﬂpw{cﬁcopy fl\?sto‘ixl) total
injenpall e¢floction fbwreecr@aqmwoscm(mgwamd thy likey Abkedafitggidance is found in

Ble AREunF A &b?lyﬁi% Qﬁcﬁ‘{e%ﬁnc?%s Br Ml inSMh Usteds nalﬁbﬁfle structures on
pr eci sion s ocus routl nes genera t ake

ARSI ﬁ‘é‘iien‘fﬁd%éthﬁ olloyying redigences thal arg ingprporpipdbsrgferenns: Rpjmgs et al,
edioys, $chniN@@ERSEE! Microdfopf IPhefs bf InABg®rhdioR @@Lmlr:@ahalyblt 2" Edition

ﬁfplrll{l%eg??%gg\}éé/ e% eIdAnfﬁl&gm 7§ q?i ]%éﬁg@ﬁ%%rﬁyclg et g%}?a Hemical

I'n focus.
Pociss 1 12: ﬁ"éﬁldm‘b@m@&:a@u etal tditoes, Meak-Fieldi@ptics: tPrlml}bld:s ahdhgpplications
M(PSCE%CQJ%I%&B% \aétﬁ@a;%reo fb@bj‘ b h(p fn%%&ﬂap%tekppupﬁcaﬁ(ﬁle\gO

&)Zn return to t SeCfIOI’]O arra urin
A @7@%6@]@{@‘[ %’ly%qaé Chg?r@pﬁlﬁ@QOr{%OOébJN@@pha% gt ag Blosensors &
B@SledtioRits, 28: 4YRLI7QUM3); Ne@tHaRN & a0 .S, PRerS 6D 14818d Wik, Of

will reduce e require ubstrate

A S, MR FTEh SR LES. Lor, SUDSLEALS LTROE : oeo, 10
Byts te(ctarabbe) endideamcAnfomstiialphigmaliblication WAB2(08/076683. In one
?ébc%\r{nﬁrr‘grflegv\%&?r%g% [ﬂpa?r% s f Eha m%?n {oﬁa ('::?ni)rlséjtgrefi_gg %?nggdféxetﬁn?s: ?i) a
flpifligydysiem € stpting agdjmﬁemmedthmpgﬁ proprssingpagents, ¢.@. pagbes, vash

SRS ind TileMike, itd JmLhWa)p %ﬁ)'a%hct?(ﬁgzhﬁnbe;r bl%v@éﬁ 13ld8@ oPcofprising an
acconpl i shed 'wi t hout' the use of the objective by

P @R e Ao frRusk endderpratadie 9By ﬁapablb% @Mla)mnlﬂ&mrrayon and
GeaePoelstdn®  Ile SivAiniead, @ﬂovPl:eﬂfhas{] a my@ugel tdhes! sGrRfstadl Wigh ability to
e Su

b e used to i.npl ement TIRE O

P aliiretGr 1 SRSkt B O JEmo PR GAPRLG, prd gon chanes
taperkiure with 8 tager o dhouspi-2’&pebeenmyi . coher ent, i ncoherent,
and originate froma single or nulti -spect rum source.
One enbodi nent for the inmaging systemcontains a 20x
lens with a 1.25nmm field of view, with detection being
acconplished wwth a 10 negapi xel canmera. Such a system
i mges approx 1.5 mllion concateners attached to the
patterned array at 1 micron pitch. Under this
configuration there are approximtely 6.4 pixels per
concat emer . The nunber 0 f p| xels per concatener can b

T 1 o o - o 1. r
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woul d yield a value of 10 pixels per concatener and a
2mm field of view would yield a value o f 2.5 pixels

w@esocass2sat ener. The field of view may b e adjPCT/E82006/022895

relative to the magnification and N A of the objective
to yield the | owest pixel count per concatenmer that is
sti | Inoaagsasst. @ flewicelbier Keaupwed & mistpmigtes;thick eoverslipsegn beayseyl that has

bbdNREE afR A toytldSmas Rl a8 strBatd ofﬁhﬂﬁv@ﬂ& ERL cell encloses the “array” by
illu 1mn%j‘?i\\%lonalowfor al nost an ht source t

sgpdwight eInss RRfTA SRS RS eSR OREDPSs BP T PEnLP T %“éeﬂ"‘ size
t@liemﬁmimaglhg, @itbdni ifdekihg pmikeﬂ] &tr (35 nox&mlupc s dtebplbre hds dnamiexlﬁg pocket

f(g?l%e §ask% %mﬁ% and'h n{%m eraturle 5 {)L yst a&ne dulnc’i\‘};% rlS c%gnectgf ta a syringe

er en
prhewhiply hwlISé ourashss iuidl fwrruheeﬂcsweﬂ ﬁh@dlelt mrtnsrrenneptafgfe |a§unnel like

n'}f)hﬁ)g APt T}ﬁ%hanﬁy\éf Incrli}h %qﬁ)ﬁ%ﬁ Hith a ll&hl@fé@? seﬁﬁ)r The solutions are
diment. the illum pation source

enmbo
dﬁpwéeé%thaﬁmv%a@fedef neeqsththeggragn W%@%B%Fe}l éVhali1 fhe leyd sgnsor reads
aiMih/tﬁé fn@lskenneiot B tROWCRE the Parhpid Everas! al kﬁ&ﬂf dnourityd bacpihe fluid

{ at L
o il RS SSls BB R o ST SNl Rl Ry be
sécasted sff arglrdivtided intostEps hoacedmBplate flnid Iﬂumcmﬂgim efferigtangsd by
sﬁf&&ﬁh&% Sk?lcl?suggtzfa%rn%Q bpﬂouggd%n %qutagn) %Een f;@g’ech‘giﬂﬁé? Eor dﬁﬁé even

| nNe uses grlsm 0 ectra y Separate |
ﬂvw@f by e emsithe spsbite bt eélam@ﬁ’e&)ca@ll%ﬂa\g efffaqist F@ﬂ@av@y be
a&o&bﬁsﬂéd WithGhb0:FSuReBR g TIRIRI0EEDi BRRINS@InQ6d 4 V@hﬁgarp@fei Hzﬁﬁamatsu

t on ctrum nto ber or
CEBRrEn AP ickert gD, RS WS Hip T S B e gy cafidtemers
boaldirdnd@ly toch stibseatp (weprdetad jprey). dopgisesspead ahiay belorgloved by decreasing
tﬂ@%\é%&t@?ggéﬁ cgtlo% g%\%&pus} ?gﬁ% }g(&%&?a%rayssagd e ! %5?\5 the number of plxels of

autons hsa rintensity rences
dpfe Padigctetige eash rmalgét ween bul b changes. The fol |l ow ng
Fblaé%lﬁpw RRERBYr m%&aémlefa@ mQy fe BQSHLlaBly ABEI0S16 e Bxetiafle.

ers, excitati aser filter ee

Mqltffﬁeehanﬁ;és S and ﬁ%ﬂ@r%m Elssz\Pee%%gn ae@fcé%cwm BgE5 pffo four
oARIbre Mlsﬁeﬁﬁb&ﬂa Chs@afensjtelor theloheOU hbd! b8 Bpowd B8 iik@ecreased

514 8 492 43 0 Q/565 T
e B e i DGR p et b bnou canbe
irgrbBsed By lﬁmm@rm%@mw1@mch@3®ﬂm86Q@/ﬂlelmﬁsm sygtem is not
1& WKR ’ck@%gﬂngfigﬁ%ée%%glg ﬁ%ﬁﬁ&ﬁéﬂe& 1Bﬂa€s% WA ‘BQ)bElQ gtl a?x%y% carh be non-

Successf ul scor i ng |'1on concateners throu
seqggel( mey tfﬁ%?ﬂﬁdl@%ﬁ@)%%@é@ﬁ f torcafeuittadiprya sppt R urther
dBRsih @ty tided combi nation of parallel image
acquj,sition, increase e acqui sition
ot DR s, B PO ST AR CIRATT Y,
ntalngviriingeigpes arerthy flsugp of the sobstraieenthegoralityoof eﬁlegirustrm)ﬂo dhregocus plane,
&fxﬁ&ﬁ% ?{aljcé/s oﬁ\(f@sh@p&gt?%(n%%gg‘fgﬂf ?SSu%Qm[ﬂq n ﬁ’] 'ceﬁrx%g mﬁ‘c?ntrolled

Vi ew at lcation wt
gRssplateapvhich bavp peisobads wewé@tnew’fe residiceptagred. oUI@V?ﬁ r&ﬁf@b’«wcal forces

oh e &b&ﬁ@r}@b & ﬁ&ingfbtd @hr&%h' b délgmok thi @y’bn@i%ii%ﬁlts}ﬁﬂiﬁérs Oﬁﬁcfgonahty
1S él el ds a

o5 i 1,0 B SV PR Ml SNy AR lon aeg Agtorfoos s

gbBgeakd a(dmu&ﬁoumdmgunn@ iCly Gdsiable tb mnahehﬁfngﬂf &C@ka@/ After each image
is aﬁabre{;% dvnlgbeo nelr zae% Igsouﬁgla fgs% algontl[;mg)ec{eteg 1§%18{hﬁ1mPa%e 15 1anlcj)cua CFthe
irsagp Goulr o fqausnﬁie aujo &cﬂs@ou‘mgmllpun( dt witt@on stPiuilss, obgctives Z position
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descri bed i magi ng schema assunes that each
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I mager has a CCD detector with 10 mllion pixels and
be used with an exposure tinme of roughly 300

wordobit3esonds. This shoul d be an accept abl e nmep¢DUS1006/022895

collecting data for 6 fluorophor |abels. One possible

drawback to this inmaging technique is that certain

fI uo [ o} .
R PleE P pREl R BRIk DR MRl Ve R Bt ime

rqtmgfétﬂor spbstegss imgeaas@lisitidum nat i on power | ow and

glx po Sﬁ @tabik !Tﬁ&mﬁﬁbn%nm&lécm’%rwfog i ehbybabRABER isRIRIsOAxiovert
eacni ng. usit.n In
TR R el

illulnihaieHe subftratemﬁraigﬁ itteioBfgctiva 6 tqoast TRFtillumgsatibhadgleaTRF can also
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gﬁgtra@a n@@ﬁ%ﬁﬁaﬁ&?&@a@@% ApRYdd &nl ﬁé'l‘lt QhircEBh®e [1BYE %Elsﬂ beam,
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rehereptninenhereRtGHd w&mterf%asrlngiet%mumé@rlgm SYF§ a hi gh
speedofd oGkt f& tteg:ﬁagl@ s@REn cmgas pnoxeéns MJ‘EDI shﬁm lfield beview,

ect t

bl et
glgb gﬁecggrlcb%% gﬁalgplgge%g{ﬂe acg tmeg?mgp%gg guc a system 1maéges approx 1.5
inditigrecondaieekd stteofiedvo wpattienbd dniag bt Imionen pltpal Urmethts \gprdiguration there
?r% BP‘Q&"HM% @pfxeig )Eeq c&l%at&ﬁle?t ﬁ[@nluﬁﬂe? og%m} éoﬁé&temer can be adjusted

cations a XOpICS ca |ma|ng
gjmrm:qimsg]g @r ¢seregsinghetieldref siewal th@otgecg\gn Fpyeexgnapls 3 bgp Sgfd of view

?iéféll'é vhINBEH 10 9ix8lY §dr 86 aterhdd a&mmﬁrﬂ 818 efviad Wduldigda value of 2.5
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PR PGB C DR VN Y 1 P LT Ve DA R P BUGRY 54 of e
ibtéj edmouibsleldAse 1dmepnxdn et feticondreimerihatisstil aapatieofibeimp rezaekd by the
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NS GFd" T educe |rrag| ng time to 9 hours by reducing

t he nam &RFohd EPlelesingtien alleadhr alhast ahy Gght ydueagto betjged. One

Elﬁlﬂl%h&ﬁcﬁefrrra 1sctb %@é BRmbN&: SR RINREic ARHinRioh %urcre@@g&m lasers
arra depend on the efficient use of

érgper FIGBE HRAES A 1BAGE FRUECE S Le il st v tme
Bﬁ’d A8 Mahh@uicésGhbuldDe §\Sitthdtl 18 the iARkrs Mg ah bﬂﬂdal ewinshiig s@teeh. In such an

th
LS DAL b B3t B EIANERLY LSRRI B s s airr
fwamleuigthi Sudbrspungps DAd gaplasert, ifiléple dlodenalmpsi sofid Q’t:heelasers combined
B 5 ‘HEE ¥(9.{pfép? tér&i kéﬁgn flfc‘?&&ﬁﬂ? th¥hb R ﬁas«ljrg| Gr tﬁ%é@ G&vel @EQralum Light

OaC | cl ent ow cost assay reaction is
&pgjney sqoa gpdeiofrreiyxidel Pptegics Hibp SP@&%\W Ligpifngge bﬁew}ﬂé‘ﬂ%spec“aﬂy
UpalaRYigH:ST lﬁfspeét}ﬁ%fs pRRBted Bhtda T Iﬂétﬁlfr@ﬁﬁDlghﬂ 1L1ght Processor Wthh can
pref erab 10 m cr in sizel

Ty NG Rorg o S s s et PR ot B Syp™ cavate
af @énitoting ang catibratingl the( dowhd cmmumemssnadmdm) wavhbnghsmkdemthbe constant

%cp %Sﬁw%omagcaﬁo cc%?p%%ﬁ&f& cﬁffer%]chs gglfﬁ?%g@o(r' éﬁ t;eug cg?nges.

pro be§h€vﬁolllﬂ“ehgﬁ@ﬂe rsmrgﬁnmtfexaa@ms D§/p0ﬁ~°éd®1@@rst fyes W@B@ 5.
concent gath:pn and it woul d provide enough reacted
probes to get significant signal. This approach nay be
uEd i nfili®e open r &BEYIIHEhRHDer that may stay open or
cirsed few12r enovakszeand washmga.mcfs t he 4or/ebes and

menti o above her thr ut can be
a%br%‘@veé&zv usi ng?%z % i ple 835 ?%lello‘ﬁndl%%&i ple flow
cishis. A8&iongl e robdtli c | i qhleda-#d8ndl i §2/gEint ry may
sg@{linces J/fbr exan‘gioe% 16 flow cells. lfyadition, all
con”ponen%s of the sys?em may share a conmon
tenperature control system and set of reagents. For
conbi natori al SBH sequenci ng‘é%)er ations, the robot nmay
prepare probe pools and ligation buffers to be
di spensed into the flow cell funnels. Dedicated
syringe punps nmay di spense wash and hybri di zati on
buffers directly into the funnel ports for each flow
cel I. Each |mager may serw ce a group of 2-4 fI ow

— 1 o r 1 e . o
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control and coordi nati on between all system conponents
may be perforned via software running on a naster

w@oeopas®es? The control software may run assay BPYTIUSH06/022895

asynchronously, allow ng each inmager to run
conti nuously throughout the assay. Flow cells are
connected to a tenperature gogafrol systemw th one

heater and one chiller all ow for heating or cooling
o3t natfd/18f eachd0(18w cel 1°701518- 4 bl §EK&8of cel | s

Indepenﬂgnbl yd E?@ioufﬁ: ow ceAl:exat@nper atsw/@lsgay beb |
nmoni tore an | a ow Cce t erat rops el ow
GER to LHEY

D338 1 $°8dhol d, $%4I ve ne wat er

réénni cugatilion. Li kew se, i fA]axaﬁD(Dw cel7l)2/723nper ature is
above the set threshold a valve may open to a cold

water recirculation. If a flowcell is within a set )
te rrpe?tmeﬁﬁf'éb'rsmlﬁge6 hidlion hencateragrs/tropghy~36Q e per Ralor Bragespgr region

8\9& sh Ho%'lﬁag gitd LRAMYRLEBh of paRSieltiRER ld&iﬂlsf‘uhﬁ iRekedd¥l ﬂﬁh@a acqulsltlon
fl ow cel 1ély]é“()gut remaj ns segg\r ate and, isolated f

gnged aRddngyeaprd f1Fid o8 Vielh & pash eastrso dakiogrlynthe mRRer MK Sippegt between six
F&aﬁg@mc@s’ Caieroibllylasipee nﬁe@ugﬁmmﬁmm@ aﬁ@ae FSmiAAsield of view at 20x

gngg éc%tg%%t %Nﬁ%folf ggn&%%e éar I;)saex %?eﬁgt?n?ér glt ?8 %I m?c%dn %g%lgnslates into
plugily 4 mitlidneondatamere pe ddge. Eﬂ@qmch@aor@@nmlm ﬁ@tlmms n 6 billion spots
egﬁa SRR chéj G d@ﬁﬁl%%gfg% Br %ﬁlﬁ%ﬂ%@y&&%‘h'lﬂ& scale sequencing

enCe tags In manner siml ar to neasurenents
m@@@owaob@mgaq pr%fﬁalrlx/%qq@reér2(>§é>ﬁ<ém@ﬁ$§ PEaY- Gpsef Gpeaty mpfisecond
BBS§ikd4Bheo P86 ﬁééa%kxem(g]ﬂ ghb LpreRaEREUNEt d&igh is 4 imager modules each

Vel in Jeﬁ? S\%(Ejell%ﬁg P%%Eﬁ% totq%a%l‘tﬁ.eg : e({%?cg(@%?o?%]gg?féhe%g aésumes%at each

ﬁﬁa@erﬁﬁﬁa CQS deheogm e millohe pivela st te msad tvgth iamedpoies, tintpuef roughly 300
mllﬁiecog&i lTin'sTLho % be daé:geg{aghr-: mefﬂé‘& fop&llggtlagfpaltyﬂp(f M)h?) labels. One

nuc stitutl ons ti ons,
possible tirawhasvk tq thl\? imaging fpshniqya i thafh eertpin flaorophetsanayde ‘éﬁ“ﬂt?iﬁona“y photo

Qﬂ‘e%ﬁémlﬂﬂ; HeRioR8d 18k Bher fRBRYhINYE rzmz%mg) Atab & Reping i 1ltdi’rﬁnatlon
such as could be carrie

[
B S O TR G T 5 Sy e o fesp e By feine
ﬁmt@mﬁ@ﬂ@’ﬁf{l’@((]ﬁp&ﬁ) coullNag colectd3eil eiightnthSsimp lqeatigniith iBiination

gli&*é\mé%s EncPJ gosuret 1m§ t%%tf%(%{ezso ?g%%'utgatlwe? th%gﬁltdlalﬁg?l)§ %CCDS are

gwe@]mw[aﬂetb@tlm the 1 Bil dInmgapixel txivgel Becm@gth%g‘eql@m thugh sgorter exposure times,
deen[;% 1)?&*1 Eﬁfb Jlﬁ uﬁse S nﬂrkzlmagbs &the DRl staﬁdﬁ@éCﬂ %élqulres a single

are incorporated herein

rr@arg@rtb?fb@ coningii "Yé‘th)fasbﬁlt%%‘%@f?ép A Gishrereerors Caa Hegs. pogf meea pil
lnechIgReld Bé 48k tb dsIReNheahhddmSouttfof HALasiany ﬁfé@dpﬁ(ﬁl standard CCD

i ncl udi ng, t not . limt t Q.. hybri ato

ot hottit e rd Pt B vishaheh A R R8s o o

ﬁxaﬁﬁébnﬁﬁ%s cﬁtoﬁﬂ&s 824mblian fthdﬁ:,atﬂcm& ar@ 61t 203 npthpapmlmzf inedging a 3mm
ld oHn )%O?gy ﬂe?&ﬁ)&lzé?&l ’?\99%19&1%%1@%%&1‘3@'1 m@fn@cmn with high

I hcor pora erence, sequencin esl| s
neelivoes CCR’ sgr C@p [eppiGATags ShOLUi bz abb & igyget @mle‘gggght flow cell assay

Rooamby 14 hHu§As H@SE@J&H fﬁth%lzg%ml Q4% be RARAE BY u&ig 16 ok 288 &)oubhng the

SCI e n((): %ﬁ)@/ cewg réc{gggrsna%ggatéﬁet tgg hglg&lgy rgcﬂvgmg qu: g@)eé?tr}mages per
E’z[cﬁtﬁeldblﬁshéw Acad. ScL, 100: 414-419 ( 2003), which are

|ncor or at ref erence n - e
e R S T S

mﬂ‘mtrt usesof iprobesy guolrosst @ dirithgrs ardfeazyens 81 his Ay brrpshigwsp by mixing liquids
fagi@ations or us

o R AR BB o wing

conprises the follow ng steps;_ (a) generating a

plurality of target concat eméPs” from t he t ar get

pol ynucl eoti de, each target concatener conpri sing

multiple copies of a fragnent of the target

pol ynucl eotide and the plurality of target concateners

i ncludi ng a nunber of fragnments that substantially

covers t he target polynucleotlde (b) forn1ng a random
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(c) identifying a sequence of at |east a portion of
each fragnent in each target concatener; and (d)

w0 e@ons2suct i ng the nucl eoti de sequence of t hePCHU§ENG6/022895

pol ynucl eotide fromthe identities of the sequences of

the portions of fragnents of the concateners. Usually,
h§rﬁ?r§t£l%m7én"fya éfecﬁ‘ﬁ‘f‘@ld?to bm?@BﬁA rﬁ‘Gl?Itd fFeneﬁt ;ﬁﬂ?&qﬁe rgafcucRNAlume in the
anal yzed contains an e of east two copi es
ofoxigif of the yelecep Ong spRETPY @@lenblpw |09ﬁ‘f @ﬁ%trwéfrwna%te émtly reggtion mixes
kAR 18 uhQR ti@plets @ﬂa}‘eﬂs ARRNIRE torTBR Glkcrond tbud pﬁ‘ﬁ&ﬁbly less than 10

twenty co nqt her aspect

e S By R Pabe ey B gen 3ot e, i
fiprag) TRl @V candenkratthinigerg e/mﬂm’ba}lbﬁll‘ﬂAOGOnﬁgﬂmlBi o poheinCObéproximity to
f rl@&)rr% Lss of D%D\td Hﬁgﬁg o qmtn%ieﬁl!d&hoq Bl.%b&%\%ﬁlcd"ﬁot s?gmhcantly reduce the

sequen or use wt nventi on

@@be@m:entrartlgn sl revidovide epough tepaitd Wq}ve&bﬁp gebisianieanignal. This

b pRAGEERL S GURE hisspen fehlBiod HathQMHRL 8P SpenbRdlosed for removal and
generating a plurality of polynucleotide nol ecul es
é@ﬂWQQSW%PWQFﬁ@j%¢%%hcatener of a DNA or RNA fragnent;

( b) f @ ﬂbx’ﬂh@ne’ﬂ ab@/B d@gmaﬁ:roaghpmfcarpﬁlawed ®Qtsing @uhiple @mdr&and

18g OW 08 S rs1ng e é?boe on 8%1 111 %% nH’y may segzlcte,iat%r e]x?r&ﬁé {3 flow cells.
ﬂre@lditlvra bll eommmmts(oéyhe Fydemtniafy yhangp camgen ttemcretw@fcoretltol jyeteimtand set of
?e Qéﬁ'fst Ii“ 09 @ongjm %Ql@B%&Ecn@%ergﬁoﬂg %Q&bo‘t Hay’ tﬁé)glle\f)@% fools and

ofynucl eot i des usi ng ["east one_chem cal reaction
é‘ﬁaﬁaﬁ b‘éff?fslt%'aq 4‘?’6@%‘% ‘é‘@tt@tﬂ"é’ cpl BippelsnPediqaigd gpigge pumps may dispense
Qi ApRtizatH thiffeﬁﬁﬁﬂe&@hﬂt(y thel Rt barRIfe eficB Gl Ehch naz[ger may
ollgonucle not her

G B paT i st PR o pePRGErTs 51 P RREA Sk G mglon
plaffbrmpgimia enthé wdmltﬁelpeda staps lcerosomdefoturd quhesgpdhatieroschiges. System

| &
TAPB4 L3y £XLE0H 80 AR B9bL AEMAILREE: L ne
dastercpapites. The agérnt softwara mayytuh gk lessrirgrofassyraliovie Yeach imager to
rﬁn%ﬁtlnﬂ&ls@ tltrbtfgﬁtgut 28 Gss 52 GRWLe er&)‘ﬁh’é’éteQ Qtal t@iﬁﬁra&dﬁ@@onﬂ‘r& ky¥ftem with

adjacent Up exes on a_concat ener I n. ano

S seiPr e e <EUlETIE HaToE Ao Hec Eqelipon dsmasha Fish flaw 61 o blocks
QFf cel?é\lﬁdepatdgntlyb]yacﬁﬂt)\e el térgheratupd hayek nfoyiniréddandeth flowv call temperature

ggo?)%: i &%ﬁmaes%%flniegto%éa%Y vre] %tag séen ?e%ﬁ%%@rﬁ%d&rf%%t%n.}?l%}j@%e, if a flow cell |

tamipeliatugy methowpeq@t thigeholsira volot yppseqpen e cold Wateotegiicplatiqnnlf @ few cell is

IHRE G ket tdBEAulShnes BAMENGIVE GayPdpeR @iy RY erlcf‘c‘afd' r&%c@ﬁ@h Wﬁt@lsruns
concateners on a rand0n1array is acconp i shed

of

élzs?ﬁgh Fha plymingm figpqell pagps it reaingfeRaggicAnd gpoltyd @%ﬁﬁéisax Qpffers and
thgengtbove-cited patents. In one aspect, a first and
second sets of oligonucleotide probes are provide,

wherei n each sets has nenber probes that conprise

ol i gonucl eot i des haSdqnenceimmtygis phRanddrh arrgwquence f or

the defined | ength ofg@&gggiu&geéﬁg atSfdrs  FOr exanpl e,

if a set contains pr SIX, then it

cont abhEentignw apevagyndgn@ays of lPlﬁn%%leh &ch gsgsaermic DN fpgments or

PRATRERNS, 5i8ides prlaﬁ’eﬁrﬂgﬂh&?é Rk bé&@en@é’ &bﬁﬁmﬁ@ﬂ’@r{d' f&egenome-m de
pr obes haV|n sel ected nuc ces desi

eqtid n
s bS] U PR S B SR @@fﬂnﬁroﬁl Vﬁ“ﬂ@l néeaturemsgts made by serial
2RA4B RESSe Apesdilet(BAGE) R thaljvelly phxnlietisigratuge sequendigpdxe Velculescu, et al,

pr zin 0 rQ e
D38 SenBt BBt it iy 20 N R Rl 3R Suen
ertoskeddeduppduestests oulutid butraretnay ligeited e dpireminetipn of polymorphisms,
'ilgzﬁlﬁfn% VRl TRA et TERY o1 Q@Et?ong had indktfont, iabiesd, 4@ 1Rk dBermination of
sequenice | nformation about’ the target sequence,
repeating the steps until all %he probes or pool s of
probes have been hybridized,'é d determ ning the
nucl eoti'de sequence of the target fromthe sequence
i nformati on accunul ated during the hybridization and
identification steps. For sequencing operation, in
some enbodi nents, the sets may be divided into subsets
that are used together |n pools as dlsclosed |n U S.

. g ~ NS A ~ -~ e o s S

m
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from5 to 10 nucl eotides, and in another aspect, in
the range of from5 to 7 nucleotides, so that when

WO t@at1as2st hey formligation products with a | ePgL/nSio06/022895
the range of from10 to 20, and from 10 to 14,
respectlvely I n anot her aspect, using such

01‘}I ﬁagéms tcgﬁ' mafnbid %?ns aqg{lllb hﬁey su@lfl as%l‘ﬁ!'i] b@éa‘rﬁﬁ Bﬁ%y DNNGe range

be de erm ned Sl gna ure'
@f@ﬁfméséﬁwn taBiedpt withordingryigidl ip the B‘é§§r Pivgnen YOy e Ceiieics
Slg)ﬁlgm% ah: dstrab; @hestton 2B 5066)athrd GERAB, ﬂPM9L55&tFaﬁJ&$1 (2003),

A e e SRR TR Rl A\ Sp i e B ks 75
@893|4i12;i5e8d 1,006, ﬁﬂsalg hend theditehwhicleare mogaragitheretndy lmference
map pe&l vatrlgtyto sequ 901 gsrgquo%oléggs%grpge USecf: \9 ¥h r%glgg) %? p%: i%Ue%Bon

a process-on
pdedindbw n@&@ltdd Wéwhr)tdlmprh@seﬁﬁnwm Fltsfh eeetiscloprddn Pimgagor, U.S.

%Ye‘ﬁjrs%%ﬂ 5286, 3409%91 95@6 iAbet; 'aﬁ@D%ﬁ&@al (23] pﬁtel@tQ)uﬁQatQﬁse
%ﬂoggnent anp [ fl e [ n a Concat ener gut 16

U3 PO PETrTi by HERe CFEFE g ésyeﬂwiﬁ%ﬁ%wﬁ &g Nyren et
ANBB aRASDE089 1t RordgBA. bqaentlégsagmemmm et af (19%8), Sofefice, 281: 363-

f al I
?#aéﬁﬁf%{ﬁ?rgma\ﬂ%ﬁ ogtsrlltg 83%%&% %(? er erﬁ'gteng é’?gloggalﬁ%t a?’ﬁ%’ Natl.
padi Sci. VO0:dét ot (B3 pmblsh sre momrmbd aefewnceodnd ligatipe-bisedsmethods,
é’é“s NN apge@ﬁ %C{Af%ée fbgrﬁaﬁpﬁb %@Jﬁqgnaﬂpo%a% &QGRe. 1 one

ever% fragments which practically
’ﬁp% paetho Ofljiﬁqe@ml@ngc} @Jﬁlg{)‘[uﬁp éeqflqslpe ofig dareet privngsleqtids in accordance with

fRE Ak ériReh &leﬁé’e@ﬁh@ SolloWing SterssY €d) g&e@ﬂ@ agﬁﬁeﬁﬁﬁéﬂtdﬁ@t fdcatemers from the
reate a

t
BesunbyutGBe FerceaymaisnoE e OB  pfeenor i arger
filynluélaise anBrieplucdisl of target Copcam@tsiinobitiing p prroizec bf frasentsted

su%stim%ﬁlgfcc%ve?sq}{ Jargg%gﬁgucfeo{gc{pij@ 111% Prra Oh‘l. éqarget concatemers fixed

‘@@rsm@m atiadendity suplethaiat lp?ét:,a BEjordy ptptﬁfet @@GOWF@B@EM%I&I%‘”Y resolvable;

?ﬁid@rﬁﬂfylﬁg& sEcheﬁ:e Bf £08d: bk Patod TXRBGhERbht WA @efrge@éon@d’céﬁﬁ@ @nd (d)
at satisfy the positive probe

fgp(@@t@,@l% tqu nublgotlﬁlﬁi;ﬁ%eacq cg tlg éﬁ@éﬂ%@gclgﬂilﬂ%*r?m m&%ntle‘ues of the

§etj@p169 B the I(O‘Btldndd)ﬂngMbritKiﬁWe (Df)ncﬁelhem‘] gﬁnallye‘fsﬂij‘s’amtdhﬂy covers” means that

ilF %5 P a% aéaa zeeﬁ g%n(?%uhs a{l eugs;sa atI qtf Qt leagt t‘% ? z)feg Bti tilenta{gp
mlufnfuclmtlén brin umd@r aspéct, atleassted @pies dr lp @mﬂter spech @tibaé%stwprgy copies, or
ﬁ%ﬁ&ﬁe‘? & ec‘?sat 1%&%?10%%9&&” ¢ tg&‘.fpolgrllﬂl%le% Mﬂm@ DNAF: Ents, including

girven C ncatener. In another approach an expecte

sngnis DNAsfrrementyr AN 4 Tragienty ?nd ragpgHes using their
pre nfﬁ@ﬁdja% & &bhilenﬂﬁé @éthaurtek usd ﬁiﬂfﬁtﬁ@iﬂven’uon for determining sequences in a

ation ef
sk pLSS M e Bprahapina et dp e S poraiy of
mymﬂh@ﬂmﬂeoﬁlep eaeh eonpeigingvagontatens:c offaddDNIA oA fragnteat; (b) forming a

%ki%g‘n agr)ap 911 V%) nl%ﬁeggﬁquo?%ule%ﬁ{ed %’%%U@Ao@ at aNQ %itﬁt@ﬁﬁaﬁéﬂt fe&t a majority

I ne ase an
efdbpeiprest sensatpraeseare eieallyasselvabls; pryl (Qiidprblyine a sedusics @f dhleast a portion

%}ﬁ%@ @Mfragﬁe&b§§sol%fe%olyﬁﬂcﬁblﬁle:b@ Sit st dne aﬁmlkb‘éﬂgactlon of

exa 25% positive rate in n%%
w@ga“y ﬁet¢°@h1§ fRetEuInge embedinerl, 2igh WCW Eef%a é@ctéms an
bipbsuctebite. InQRGR: efhbaIgERE) bikch BEtRellyt dercisdameadmti @ huclkbside

60- 80 .pr obe S
@*éf’oaplga 2o A TG R AN 5P B e B Ok Bevend
bl@ogtchot(de hghridi40D6 a MABBBBBBNnGther embalithent, sugh pitisallysigiepteble reagent

!

o S R R T e e bt A
O N(S-7)B3 and BBN(6-8) may be scored (256 cycles if 4
colors are used) to deterninéyEEquence of DNA
fragnents of up to about 250 bases, preferably up to
about 100 bases. The decodi ng of sequenci ng probes
with large nunbers of Ns may be prepared fromnultiple
synt heses of subsets of sequences at degenerated bases
to n1n|n1ze dlfference |n the eff|C|ency Each subset

N a 'Y
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different synthesis. One is regular all 5-7 bases to
be fully degenerated; second is NO-3(A T)5BBB; third

wo 20080326A, T) (G O (A T) (G O (A T)BBB, and the POLDBI06/622895

NO 2(GO(AT(GO(AT(GOBBB. Aigonucleotide
preparat| on fromthe three specific syntheses is added

e&é% oB G Q&Jcé’céme?y Btaﬂé%ér §mbdam?e¥1p Slch BB Ijeééh&% %HEEM DNA or

I NCr ease generatlon W t
%@éweaq ésé@t@cnﬁlag 2 PreE hY'Wd'fZ?dotﬁf‘ cicatemis B etbry éﬁg‘?é‘“%ﬁﬁ‘t Hop above

Stiedly (d@te@able‘}«éﬁﬁﬂ- )is Ouclei® acld bidin@dForkeGiidlor falypaptide biyadteing
sequence

GI' or_ GAGAC) .
cxpedt 8t T G BT BT PO RGO YA Apcom
B3 & dcanpbthed Bowabiogsriat SBH (SBHE 8¢ dgbldsaiby tDheareé fnitis baeycited
éa?en 0 H‘q’l]lg X&Edt ql f}%t %irleh s\%\%gﬁ A NE‘ cf%f)tg}%ngr?bb%rﬁpe pdr(;elg(%?\gherem eachsets
b@@@@mberpm@esaw Pctnvp@mhgwﬁ?%@gﬁ 1@Vlawerme5éwletsethe fo Ehe defined

Eﬁ@lb@f pRIbEPA R OFor e%ﬁw%dif B Get BdhtaRs gfbﬁéstblf !%ﬁgth Sx, SR |1t|c61{ta1ns 4096

el ool 30T S B 5L S5
ERIngk&dctel a&l@amq&mei @s@meﬂtd deett salb@edtsetd OFt408 pdlpidieatives.
?eﬁu?nﬁes%e dfe{e rgegit 0 nglrzfr% oneq)é(?oee o? %)r%fr)rcg?ogg%@éﬁ%g%%%c%nd probe or a
@pg{drppcb of prgln:g, ligting priobgs éhagfotn@ pq@ct[ya@@hgcb@@]gxﬁs ©fn thpir target sequences,

%@ﬁkctﬁ&e bl%bgs lﬂﬁt zfr@ﬁgmeg fo JBbI CQRERBIRASn aﬂ-&@thQ [a ?s%quence
nee decoded to deternmi ne the sequence of

BPn ST E HeEP e o RROSOBRISIES (416 BSt MHG et and deermining the
ﬁ\)é&bﬂuﬂbécﬁeﬁc@oﬂi@e thradt SromnAkk stdqienck aifdreviongcimalied Guring the hybridization
?'T§ ?enbtfcgs t e process for a 12 ner. In the first, one

" {9&*“aquence is deternined by utilizing the
hybr i Bbir gegtidncing sgproer, insbmg emgfodigienis, tthepets lyes beatinddetd liygo subsets that are
LQecgggéﬂ%] m~°p‘3§|§ 'ag hlgélgsé/d if? fU Sf Hétény 6, g@t(ﬁﬁ] elqom H&h % firs?hﬁ& sE®nd sets

ases adj acent mer are predefined
mex bedybrigizeg, mj@gqt serqeqm% e@bﬁe fog%tbﬁr gD pRIPENET P@G’F\fﬁ @n%fqtswé as
éﬂBée‘ﬁs &ﬁ)@&lﬁ Iﬁ BﬁJaS}V@cﬂ 1enétlhsgﬁ¥h@ pRdbesiid He Brsir kd¥BndeBE artk @ thd@nge of

bel These de

B 31 TGS oSG et T R A coReS g Rt when
lidakeg dfey Gin@ dititide prodrsiveth a labthde tBe tegenfom i @tol2f.sed framdo b 14,
% Q&Q%% base. This oligonucleotide wll also be

Abel'ed with one of four fluorescent |abels. Each of
t he 4npeptter best, singsuchiech@quas;, thegequendgiidentity piqaelf afachedBNA
Ecﬁx%%ﬁﬁﬁ}e@ déﬁérn%nécdlby QFSSHRRY aﬂ)\’&‘ach F206ut% 27100 %r $d3E8£260 probes

groups of gonuc eotides ‘and one unjvers

%f P P%jé PGB Fhéf(ﬁbplag é(Ug 9r ip gmne@gplwgt@&s 1030044 aftqcbeéltcplaﬁz}temers will have a
ﬂ}HSﬁ}bﬁ sdqQerSERHEIE frobel T tyPe dIdne 800k edbR amiflified DRAGRGRerd fvithin a

(éOﬁl&a Sfr%‘E’B %%%%)egm%{ﬁ A hcegﬁﬁ%%%ijjir %@%&%‘\&r uéhaagpro%tesstorheecan score 64
MWUUUU OINDIBRINIDSINL e 256 4tetl s nigl I EBINENIREt oIt DY CIRININIIEB RIS
élg%gchgﬂg{ %nké%%% &8 RadiRenf :ﬁxg)r BO6ES cMedidin R Mt 16984 probes will be

nprove I'mnation at pOSItIOﬂS
pRive e ﬂ@@r‘r‘feeq“ pewbieh‘élemrﬁé@t PR&* Bk ong SEFHFRIET- QbR quger of all

iﬁblb ﬁ’mé}gsﬂjﬁrbl@t@&@ ’fo%ierfﬁgmélﬂliﬂllhﬁ@ a&?r?ﬁiffe&ﬁt%bt&iﬂ gidut 16 posmve

g e, SR i v S SL SR e SRS A e
0 bf qyan und teltibr fkgmbos altcoprmickly erovides asinighid sign@oredor tkat eamcatemer.

SOREL Al 5 AR T e e v

to be unique: occurrence by chance is 1 in billion billions. Previously, a “signature” approach was

used to select novel genes from cDNA libraries. An implementation of a signature approach is to sort
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In a simlar way the 6 bases fromthe right side of
the 12nmer can be decoded by using a fixed

w@biogoss2st eot i de and 5-prine | abel ed probes. |PCT/082006/022895

above described system 6 cycles are required to define
6 bases of one side of the 12nmer. Wth redundant cycle
atnaihedsitensitiés dI aﬁﬁﬁedj@rsﬁeﬁmfd sélect tge a|pfe@ﬁtnbd3@x1§btt3<§ nlidibes of probes that

gg%fa %Bs?t?vse §¥ ¢ i%lresl?f)gi %he(s’:é/ o eeg wblebré g%tme 9 %tegq%gd&s %O aﬂw}\rﬂt f(reagments
([sﬁdm@wmskm efs: lgiger refegrande @qquenpam@yl bglusady expetedlt@leepresent in the array. The
&%Qéﬁgﬂﬁét 'ﬂ% aﬂ or §§t£t§1¥<ﬁqy Q%leﬁrynuﬁxgm!f{% Ek@ec{e}i\@osﬂfvé boBi s assigned as

y pes of brari es of eC or robes
V) ﬁqa%ﬁofélwé?% fragiest lths BYEn ORcafeREr feamether|apRrggsbamgxpeiad signal
¢aae BEmsg fok i]ﬁlsecﬁffr@bek hsﬁh%tﬂ%ﬁ ¥ hdasuirdagulf 1|n£t§ﬁ ana nﬂéina@h or 4

I t h
B R Rl e B0y PR L bt & TGO ffonan be
tadonlatcl es a probe fromthe first set with 2-4 or even
cont | AEAREeL LEATLLA SEPEIheREhas Ry bgRg AR Negage win
BYehawhere s g defared bgse and N ip e dqgerseatashase; §0r£9neﬁ}1@ﬁﬁilgﬁlﬁt2@5 on longer

ENQ; cﬁmﬁﬁfn@r Mbemﬁﬁ u%rqﬁ@tfase@ %h&gﬁedt Bor @J@h‘ix@%ena 249 &Q%J{a@ ina
i.scrim nate

har s whi ¢
SRR OP Lo EP g Ko p BN o SRR AN it e onger
priigodeais nswd tife sathesdumbatof lypbirdodto $>foBEBI (L3- IQ/llgéﬂifﬁh)cb&es@blﬁé @E(ﬁcﬁi)
nunb Jn _addi .
to de é’?erﬁmnl\gédl fié a%eé'ﬁg% giyen nl%g?‘ ﬁe 500) “B éf%BrhltIZd zedhgatlon
pairs may protsed tﬁégsrmlra@omietﬂ seqeamed of Ml@evgmmcaternﬂyF opexample, 1024

@tﬁoﬁlgg&ﬁ Eglﬁ”; ggﬁn%’bmg ) ﬁlQJz %@w 1@@ E(ﬁ&g érQ Gsed) to determine

PR ERIMNEEmeRS 918 6%@018 &P lﬁéesaﬁf%rﬁblhwp pfuG L0 PEsES: or
hy br i TieAadotiiag oﬁe@eﬂldn@@tdbmﬂﬂ 1&@@&&{5&@ af Nyymdy@eppaedtdnimultiple

0 spondi EEEEENNNNN and .

PRSI L R LB TP BRIt Flieney. Bach
@@wats alded tytld rels ahmyoiseconsettion stlsol wmd @ttbeatsmharyéﬂavmh@h degenerated
Qd%ﬁlt}&r thdngwhgﬁslj‘ of E}éﬁ mPIeF &h dr '811 Eroﬂeg HBR s@tn C dé %Qfﬂ)e%gepared in4

e colors e

@FfPf%éYT@HSIWﬁNMe%‘@bﬁbH asesdo Pegféwg@e@ﬁegégconw NO-3(A,T)SBBB;
el rsmgbLzm TQNWcmqb@maﬁmﬁfom?{ @Ng c O:r res pgndi ng

' crimnatively (or displace by
%@Q&@Z‘@@%@@%ﬁg) to read which of two scored
bas e Lligenakesitieipapaation Gromhiheahreadpedifir synthestsiaddecih ar rsguéif €ynthesis

@g§ée§%¥rggiygetgnﬁne%bunrtw isflbress?@ybgldanegafnew&e[ ? d;%%ncgs%‘]at have

n-fented §ie BEBehoenck ar AR deli (teigo‘hféTA"@-OA(ﬁo@r% gndr(Gror Cpalternating sequence

digf A@A@’@ t)r @ﬂ@ﬂ@f FhddCleqRAGY ar@reip'éé‘cec(tgge R eﬁ‘mé%ﬂ ift ﬁn'rmmg a hybrid. All
b(éc es if 4 colors are used) to determ ne about 16

4 g 5A45nG7E Fa b Togtehiopiie eHECiensy iy SrmpyPridwidhNesNARREIBEB probes
{ndBiiose @/ﬁb@ ﬂlaﬁg’i@u@wdaﬁesﬂﬁi:mmgma& Oe plagrdded o &NC® alditional synthesis and

%fd?it ebsu1y tbha a . 100- nmer will have a set of 10

PSP RRSEPEREA™Y in trillion trillions;

( 10exXpecadd)g byBignatoredh iamnalgr datbar ff pobesdorfshel mmberan“ distircgsamples: 5-
$ ER1C o B e 4 SRS nd i h&500

SRS P 8 0 L S IR 0 AR 8500 v

@%W@W@B@W’f&o entire genomes may be generated from

over | Fuapikpdbe §- '26-1961‘ rod-ﬁéig Oiin s iﬂ)bl‘ﬂﬁﬁﬁl s Qre%e@l g&dandom

or. l.arger multi X of ecodln segue
%%'ewpﬁs REonia S g%tage T 8@?&91 o B cppfgtemers. The
prolzbeed tdte Yleadd tb detdrming ehd saquériae off thef &220ehage probe region. At least two
ol i gonucl eoti de sequences made of natural bases or new
synthetic bases (such as isoG-and isoC). Tags can be

desi gned to have very precise binding efficiency with
their anti-tags using different oligonucleotide

| engt hs (about 6-24 bases) and/or sequence including

GC content. For exanple 4 different tags may be

desi gned that can be recognized with specific

antl-tags |n 4 consecutlve cycles or |n one

g, o o Y T
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reduced to 95-99% 30-40% 10-20% and 0-5% for each
tag, respectively. In this case by obtaining two

WO pga3s247 neasur enent s are obt ai ned assum ng tPEr/US2006/022895

probes with different tags will rarely hybridize to
the same dot. Another benefit of having many different

Bﬁﬁﬁs KYLAildble 18 Mis aﬁcah@fam&ﬁﬂggth@é &esgﬁ)es;}ﬂ@ﬁo&@,rfor?a 128her. In the

3& P& lvgefétlh%gegllleggq lgﬁ%egmﬁffhﬁ’é?d%?g tP b6$ laBglralFS gpf,mfs icity OF short probes
m&ﬁb:gli‘gaﬁ@bbﬁlfmty)dif&?&llyl nietdeEhyaséagixnters basesnadJ addni t6 thad 9 mar are
gregezhn% agg %crt a X ﬁ)rtg?rsagéixle};] ﬂg ;T?-m(e} J]%{)) uglg t ’Ig%lls ﬁo% 691%¥ ?hl ligate at its
émame gndde enepé ¢ bﬁéd@ﬂ G-mers WdﬂtmerSn d b@aﬂchﬁnm@b% eomgistaf a pool of 4

ng%ﬁﬁdle‘an&s 111%11@5‘&1%@@6?1%1&%19&(%%&@ 8919 cfeﬁe%exﬁt@ ﬁasb%sa%d ‘Ptieﬁned base.
nmor e decod hese PO ol.s w|

hi phasRucl s HLES] T eB v ot m@owawabslg Bt eﬁbfh‘bpowble

bizes g, GhorfTowill tHeletids BrbiREseBed l?@atﬂlﬁoﬂéfﬁmt ﬂngérfeﬁi@[chese 5 groups of
eroﬂ%%s glﬁc?eotléeg andt orn% ulhl}/errsgpcglgﬁnélzl@%ldgglf ?% bee gse 1n6%19eft]{§|atllon assays to
wu@na@et Skb;sea ol Rgneas: Brearbgbs pnses@bsouamlél amptcific.dy&erddy at the end:
of 1 microneter array areas is read by about 8 pixels.

Each i |s ac U|red in 250 mlliseconds, 150ns for
é&%&%&ﬂ%ﬁ to nove the stage. Using this fast
ACYWIRUUNBNNANNWNI | take -7.5 seconds to i nage each
Néggﬂhgﬁ,es to image the conplete set of 96
gﬁ#@%&“ﬁ% bstrate. In one enbodi nent of an
UGG SYSNBNNNNhi s hi gh i mage acquisition rate is
four ten-negapi xel cameras, each
i'magli ng the em ssion spectra of a different
fl uorophore. The caneras are coupled to the m croscope

SRIPHOR bReS&R 'b@&ql,%fnceg 'w?tﬂ hddlitlond) 8RB Sdlsi tdifbdve &H&ﬁmmatlon at
aUtOfOCUS rout|ne whi ch takes extra t||Te run y
dﬁ@ﬂw into the

pesitions newrdlR GeRiEr 9f g &msrdhedimer Jigorgleriidle canibe ppsytiong

S2umdr Geqlidhee. ZThiiiiB n@esitdid thdlinbdnfoptiombf dogentrate baediste theBpoime end of
Eheetngr{-ﬂbetle% o‘ilgo%%cl%)%ﬁé tlo ggm%&oéaheack {rﬁr ?1)({)1% %éﬁ exqglﬁ I?)F de@ (f(&rg probes for
eamwnﬁgmﬁlm@wlémwthe substrate we wll drastlcally

reduce the tinme required for image acquisition. Each

array re U|res about 12-24 cycles to decode. Each

&HH&& a hybridization, wash, array
UnmmnmgnqmmﬁNBNan of f step. These steps, in their
respective orders, may take for the above exanple
5,2,12,and 5 m nutes each, for a total of 24 m nutes

each Inyusinel,ar way thatigbds frof-theGighizide of the it 2n@a cdn ba rquca@ed by fising a fixed
gr%mgy?e%ﬁ&t h(? 5\ ?rlﬁll\@lraﬁelela EJbQJ rﬂ?ﬂe 11 80§@Eér%?d sgggn 3 k%s £,Q regvlred to

eac can ‘be reduce
defing qubsgp af e %V@f tent Jeer Wit eedengpr Fi&#ﬁqnwsmﬁ b%fé%fbiﬁﬁlr fodh ligation

b3 i msﬁﬁcreaaaglm 8 @}fclets VIR toBE MR, 88nfhIctd Heglchatast tHRN28@Chuld be
nm croscop Wi | e one s@ggtrate .1s bei

PRSI B 08 HERY SUBEiat & TR B REAS AT DNA by
d@ﬂmdmg"t@o db%ﬁicﬁtyplﬁ Iofﬂg)ra&ﬁBM dbﬂaﬂd)rlpdﬁSs ﬂtﬁ]ﬁlsfamrbaoh\bﬂeget has probes of the
tgenﬁﬁlsty%le I\II I8B4 s‘zflljnglfljoérl q&a{ are f‘l%a eg Wllﬂél e ﬁ%ﬁZ érg’ﬁo ?}X B!"o%éjs/;% te'gc?orl]s from the
sad B, YBNet Né%Nm,@nquél\ms ”x"heamsmﬂulremmﬁ iprie te@tﬁn tiswsHiilesg probe from
H{e?%gse%gl{b A4 Bleevérpl%rg fob& ESmaRIRudhd Qf tol?éﬁg lidngdr 28 &Rs sequence such

L) m xed reagents into
Pi3di=2dP inghst gﬁaﬁ%@rm g Wmﬂg»meupm‘:%% isf or
predetern1ned time; (v) drain reagents from chanber
usi ng punp (syringe or other); (vi) add a buffer to
wash m snmat ches of non- hybrld (vii) adjust chanber
tenperature to appropriate mag% tenp (about 10-40 0C
(viii) drain chanber; (ix) add nore wash buffer if
needed to i nprove inaging; (x) image each array,
preferably with a m d power (20x) m croscope objective
optically coupled to a high pixel count high
senS|t|V|ty ccd canera, or caneras; pl ate stage noves

I T r 1
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decreasing i mage acquisition tinme; arrays can be
i mged in sections or whole, depending on array/inmge

wGameN1pi2kel density; sections can be assenbl edP@I/US2006/022895

aligning images using statistically significant enpty
regions pre-coded onto substrate (during active site

creaty @ﬂ/ﬁ)rlcﬁ{e 1GANMBE 01'1?(9@5 R4 d3Bhots tngl)tglh 76 8®P1 or 2 anchors per DNA.
nano- prlntln technig for exanple sites (grid of

QBg Ve é‘écr@}“ta@é’jhlcééﬂc%@s psitine Eem ﬁ@ PRy isdp @iy Sp?cé‘w@&}?ﬁw@ distinct
pybﬂb abilit¢ audyBOdi Rt MuiRg bfARSn adanfbhpeA@ahbxa imay hedlsoRdgdiitto etermine

f er ttern .o ure obe

Gl GG e e Rbr BRI Dol §i2g ook e ey b used
foe pdj@tblewisplcepent bea &tecliqn waoﬂ dior ¢xemnple FEEERBEENNN A2AAAA and

n 4 O rentl

?llgrrl;gﬁﬁ}f\]er at[\hu[\ﬂr %&@e % Opr&g‘t%?%hcgﬂg Q%er S)E)ﬁ[ﬁg i ? %rchly%cﬁﬁﬁ e g islga%tn; differentially
terevediwithpweeorrespordingidispleesiiuice stripoff tenperature;
BB A EHRS AN 2540 BICHHF FEIANNNRIINIG Xhérg the €¥BNEEs Rbte Eﬁi&wnt
%tﬁ)axgtgtcyc% tS%%lté Pgues)g( gtécfc%ﬁ V\fnt M eXt lPog %%g%tli A gF(ggg]és purpose anchors
Bbel@int edgdl ovitRalultiplecblen triag eshgated Arumygedaf 7-K Hesuppovtent | on
Egémﬁka gpoucl eotide probes of the invention can be

In a variety of ways, including the direct or
i ndi rBElbridiTedBRRBRINIGY probaivigeictolorconespeding o 4 bases; wash

Elg&ﬁﬁlﬁﬁ% dRi8L hyedmpeRbRtd tl@tﬁ%) 't&rem}fﬁh' 0@ $wo scored bases is
chem | um nescent nnleples like.

Many
&%"t‘?&?eé ERWaIFRABCHOR S MR AEChoFS HEROREYRIP 8@% fIgps, T“éi’t?e’l |bﬁ§j‘ Sequences
EdNAe adagks eramShinenihd.ng DNA adapt ors provi de gui dance

appl 1 ah L0, SONStIACLng oLl AONUC] 2oLl de, PrOBES. Ol ctors per

t he reseﬁ?elnven |ona“§u Pevi ens tde
Fraharrag( 2t 18y o i Belord 34000 {eF0ORY sboSCHbsble gers (~100

%ses%tal) 1%] @Ach frggln%ﬁﬂﬂore tﬁéﬂ%ﬁ@ugh (AR l1t|'co ﬁngrefeg(glgzﬁ()pr(%abzlhty that a 100-

hews et ) . Blochem S
piwéﬁavemﬂgf %nerf-ﬁrlﬁﬂb@ﬁkl ke O B oBbemginipe dea from
Rersied afdholco@rad Giogasal lel ba MeRarkzdirdgmem in another array complete sequence of that

I nvitrogen/ Mol ecul ar Probes ).
et oS Ao epeepiri £y bemGerka B PP BeR Ber
Pr es sTagdiegpr¥@s kijth DBA3gs fa tetgebEmkisplet of de@ding orsgquence determination

Pohel ol 8Ph UG AR AIAl AANETbe oRL R 8o ARRNAAGR::

BiTeropRs Frinds of patprakbased Prenswisattheit bisesd§rch BsoG2ng ispB)gTags can be
el 29kt ndve v ﬁl@@s@ abm@l; c@RiMY A8 i Gllﬁﬂt'a%gﬁﬁg GiferR3Al RNk daucleotide

P X d the |
Bé%?I?S%%WP‘aﬁ 24rPéie§&8é P'o ! eefi

ugeee fisifling Ghjcantgng Ff%al}qﬁ%iﬂlffﬁrsﬁ tags may

B d2sighied ﬁiao@& bk riedvghibed Withlspeoific agi-agiph eonedcutive bl i@ SNHE

@%ggizaﬁlo? eyc e fé\‘ll %fgﬁl%%ocgscaﬁnatwgEzvsa}]hd'fllkthe}?%%@%ina&ve Waihel;ntl:’ﬁ signal is
@d@@ﬂ_’to@j_—@9%(3§y1ﬁ%h 57056 afd 0§50niot ¢agntag, mzsgqqtlvely In this case by obtaining

QJO ng%réy@ ln@zg{lkﬂ&ﬁ% afr@d'btaﬁffea %Q déﬁlat‘ﬁfobEse\ﬂ@lrdﬁfﬁaFen%%%ﬁ Yare] 2y

| onski et al, Nucleic Resear ch
M’g%a to 415 59hRAoh et Ger}eébqf .haVéngcmf diéfareridges evpp lféleeyawe
NatediitRellyaeto8dder 2-18 at a BADRERAD with 996)11,st1r13{3&9ﬁi?d) fis ted abliky; to use a large
ervati ze

S Ry PR P S e b i 64 e longer assay

{ide(thaviaty peddefnonospesdiioan stranger cignay)sbay|bs jffordabld if theprbhek e decoded
re fluorescent dyes are used

%gmﬁnﬁmﬁﬁgﬁghr?ﬁaghgkéﬁgucleot|de probes, e.g. as

di scldsderodiye iveesesrequirestthelse 04886 opynere ﬁqco@ng]jggbeggﬂlese pools will be

fuftnef cShuthel Qi @T A 14QK: F6RIpBoISMERLodiBAGRE wihlfod luorbbhares, each having

patent 5, 366, 860 (spectrally resol vabl e r hodani ne

dyes); Lee et al, U S. patent 5, 847,162 (4,7-

dichlororhodanine dyes); Khaﬁﬁb et al, US. patent

4,318,846 (ether-substituted fluorescein dyes); Lee et

al, US patent 5,6800,996 (energy transfer dyes); Lee

et al, US. patent 5,066,580 (xanthene dyes): Mathies

et al, US. patent 5,688,648 (energy transfer dyes);

and the l'ike. Labellng can also be carrled out Wi th

I T o o T o ..
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term"fluorescent signal generating noiety" neans a
si gnal i ng nmeans whi ch conveys information through the

w0 bwenaesent absorption and/ or em ssion properPCBEESNG6/022895

one or nore nol ecul es. Such fluorescent properties
i nclude fluorescence intensity, fluorescence life

biedRnt eSS kp@&ras P8RS & 20RSRANE L@ chdd 6o aﬁd}%aQqumre roughly 30
transfer nd the |1ke. mercial |y aval

F‘Fﬁ&?ﬁrf%rsfe%?ﬁverﬁ%ﬁyé%‘f‘g ‘Bleo REVCE) P‘éi‘g} (Geeerg Wity Hagh ‘?fﬂ &B?TB‘B‘?t%&aE%V areas is
iead By dbbé 8lpalR) Baoiginfakd ig auquiedd 402 50aeSisdcoiel, Us@ns fhitskposure and 100ms to

W e A o PR S ety gy 12

hjSA)es tofinagsrtieeomplpte set 2 WIREYs on each substrate. In one embodiment of an 1mag1ng

S Ir Z@Eth%?( nﬁ%@ g«ﬁ]’[ﬁsﬂ@n S %qgﬁevea-ﬁ%%ﬁqéﬁﬁg tehieRa Ug Fg@w Bmeras, each

nw(eremmmpampf a @’@@F@ﬂwyp fm The guoyps arwweiac}ﬁOH@ microscope
@gﬁ‘ﬁ teids FARhIOR bedX SO0, Bheandrbous bl dwiléllilkes &&X% @fe, runs only if

- dUTP, (I)I PYi 630/ 5 14 dUTP, BODL
S 38 GO TR SO P o5 B TR Ao 6ot v
Feltunmto(tlia) sebiB-ob thalldiky dubihgthandzt apifg §yck6 By hapHifgfhe altofices position

fc{ Uk orcA’uoﬁ% th? i&% wé/'}lnﬁ )&ﬁstﬁzlﬂﬁpr c(u%g tgg’ége r:!eé‘uélgﬁfvlgpglma%e anUISltlon

uor escel n- tetranet am ne-
Red( r¥ach awpequwé@(g &2-H qyelestp depgql_q'{' Bachyyte fopugipty of a hybridization,
E/hshlﬁ'ramgmgq;?h ENp-bir stg_ﬂvﬂ‘h% lelsPin tIBPR Ve ordel; hdy teleRor the above

m _ne exa Fl uor
AR T S § T Pueth Ry A S bl S 1o ous s
B¢l ey, if BRopdufibhs werd }hﬁbrm‘eli et Nk ése tviacddakdck arfag rcan be reduced

+ t A .
anéa? 3 (g%t[\%cgw a?lm@m& ul(I)lrt {n}qg%%)gsanﬂ}' nf‘oegci;_cﬁnl;d) §1(thff6§‘ t@eﬁ@’agmg of
Mmm&raﬁ wbstipied or5BEN mlmjoecme iFjtapgeret \WEBone sbsinets 1stieing rqagtyd, the
BéidrsulRIA BYm4 4&%&8/ 503, BODI PY FL, BODI PY R6G BODI PY

530/ 550, BODI'PY TMR, BODI PY 558/568, BODI PY 558/ 568,
BODI PA" s6mpianGlecodinppysie using pfiibinclusepinpipligwing seps: (hsepiprpprature of

@r%@'/t@ﬁb%rldlm @?ﬁp&&ﬁlﬁ @Gbally Gﬁﬁ@ﬁﬁ@ sBIst®; (iias E‘(ﬁ?}@lp\é&ér lOphe mix a
ne .rno . egon.... .
epAroieis! S Do P OB A aibor s Lo RSB e

6:@Ged rdagetia intomiey bejdiestion chabaaiv) hebridigelfor predetermined time; (v) drain reagents

VB G ok BRARES i or AT TR M i By gt i

Qyi3adjust ehpmbeg tem@prgtu@yqap@w%ﬁﬁh{emp éfgoelilté AERLO); (viii drain chamber; (ix)

RAGSREE AR YurfdNdr nbbahd to oRlRSNR) x) ﬁBEeTeatclﬁﬁfi@ Mreferably with a mid
fluoroghores may. al. so e use

WW@ Eroagge Jectf_-yg 0 y Gopp efiets)( gglglpglael C %@g@%&fﬁﬁ ccd camera,
al aderas)plaidl sﬁgﬁnwe&a@&iﬂpr @dhdps B8 lsawich iAFRCRuAhebs) aver object, or
olﬁgcgwe %ptlgg a}sseglbﬁ'rmo%es 1l r;élgaici: erb%e'iT% é%%l&g?%x?algz%i\%%i-chmic
girbsEeeannplitiprsisabecmplpyed teleclleqt mablrsyeqtralb@a@dsnnultaneously, thus

AdetediinY imb iRl At ithe A8 h s\t beBiade® irhections or whole depending on
phycoer yt hri n-conj ugat ed st reptavi di

n,
éFéatyé’@?%BF?/PlP‘%{ SEISRE AT ) bata%San%l?ﬂhmB%wng lmjmlr@éﬁpﬁwaﬂy
BB {168t dnipEAELEHS @ie&ﬁdeﬂ%nta sdxbamé (daiigd agivd sie@tbemnb ¥ chobithde using a

by. .a detecta
{n}él_tlgsjtep f‘?ﬂ%&’f%@r@ﬁﬁ’cﬁ}%}ﬂl&f %ﬁ%‘f“?‘m& 1%%% cyigpa%ﬁ\japed A%esﬂ can gey printed using
sprifioedptuyd prabellietving sinpty egivayin lﬂe gridy¢ioen pontatdgirantypatiera or capture

I
gr%{)ﬁ?ttﬂag@%l&ll ﬁs%%g%)% aﬁ%hgtql@?dﬁlﬁg d?a?j'gcﬁ‘xglell%? :‘Mzd er d)lefc? t&gﬂ; gng%etesﬁrlp buffer
(py ase ﬂ@l@ﬁeratkeqdh tpaded) thenthsef ctwwrato Piohe géneitemperag(60-90 °C); high pH
menber of a conjugate pair may be incorporated into a
detection oligonucl eotide provided that a detectably
| abel ed conjugate partner can @e bound to permt
detection. As used herein, é termantibody refers to
an anti body nol ecul e of any cl ass, or any subfragnent
thereof, such as an Fab. O her suitable | abel s for
detection oligonucl eotides nmay include fluorescein
(FAM, digoxigenin, dinitrophenol (DNP), dansyl,
bi oti n, bronodeoxyuri di ne (BrdLb hexahlstldlne

-~
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with a detectable |abel: biotin/a-biotin,
di goxi geni n/ a-di goxi geni n, dinitrophenol (DNP)/a-DNP,

WG 2006a8826xyf | uorescein (FAM/a-FAM As descri brdI/iUg2006/022895

schenes bel ow, probes may al so be indirectly | abel ed,
especially wwth a hapten that is then bound by a

hyPhed ' Qe teth edtime;
glgfégﬁt}ﬁose qent %he gtng-gffgéo%g é&%i%!:e aﬁ) g ?%ﬂu%esgalﬂ&futgé slpeérh time; (xii)
@FUOV@L@CT fj%it) gl n@"f ‘EDQB VS‘I]}TleXt MW@%%ﬂmbelHO@ mn %‘at ent
4,849, 336; Msiura and Gait, PCT publication WO

91/17160; and t handiq 4@ siehdtO¥neshiibt Wﬁwebamc%a capture
agent pairs are avglll abll e for t ] e I nvention.
Exenpl ary, hapte FEE POt : %Btin and
ot h er Tidetigonadl¢oh dsprotats mﬁthen@\phtammhn bedwagy in, a vatighpofemge inaluding the
recE or 1n%1rec?'attac eqy cg‘?adlo%tglgén ggégl ﬁh‘ore%ggt n]ime%e !: &ime’t:% moieties,
ure agen strép idin
dremalmuwg@ﬁ @glethemld @9 dke stworbErelws%@ ra\sevaaﬁm@th@ologles for

ﬁgﬁfﬂé SN EJP)@HL@&@%N/@ adabtel %ro@ﬂ@é\}{daqyeeapﬁﬁﬁﬁlpﬁ qynsﬁ@dtlﬁgs
bei ng comer ci al avaj | abl e | ecul ar Probes

RO ISP OF ) T, PHE e SSRGS T3 K0P Gt Cirn Biocher.
BRt hods (eeg); BiHareing evaginal. mexnblacnmk,l (Bprilf10y2006); Matthews et al, Anal.

g,ggg%ta{,l{/ﬁ% @n Oflr%%?%gﬂl{afé ég_lp <§b8 I s ug)}{agc%}ltl rcﬂ)es an Research

Ehanti¢atsy Tentt Bditios €nvitrogeiMog:cilaPrapsp Inc ¢ Bugemsn 20067; Keldan dginvlanak,
%E\IrA%gbe? E?& ]ﬂﬁ“t cﬁantga&dn%sé RI@‘\LV %ﬁ( 19@5‘)‘: arfi‘lrE%kM eclhfomdi F(glucleotldes

termnin he nucleoti d sequence 0

g@@@kogtﬁ@@?fg@qc@@tpp@@h ( Pgess, Gptordy [ %Qé é?[eérptg, Critical Reviews in
iy 6 N1eBcuf BRIGLT, Qrsem-e@ (b%tlyveﬁﬂnahaﬁ]emlamjagmchmques

Zé&%%a Biﬁsa et FERe) and PEHE Sekpey vinly rBlbSloge bricati o

the &stntion ere Sisgiod in tMVlﬂdea;arsp]¢ bfacferemag] Fangetol UrBopatent 4,757,141,
534 eJPt APE FARAMA SRS ldMnad scfg}w S B 1sh NG Auk@rtom

nvehti’on

émpﬂqn@a@d @xgonuhlecrt@w fprpttachietf of @ag‘@hgrgunsh @Ibl%%lﬂ eth, Nidiig Acids
hbs@&r@lﬁ“ %ﬁ]IS (ﬂ@@tl@g@ eﬁ‘z‘}lng-o?ohﬁ@eroﬁde B ORES); ad ﬁPNQﬁr@ Medicine, 2:

S P Dot b Sy RRBE I Hh G B ey Bruches
etfal, loC8. btent 6,274, :m p@ﬁkﬁ@@l fRittiefcard ngnofipstalQ pamttete tikal

glez} r 118%% ellsgegzt one cb lmogetsﬂeuf)rescerla %yes a%luggdtagfat)eg%f.or %@%)é%lg%%talg probes,
bye d1a¢1¢syd ovenshanst g U. abveilentérl8§}%Ka@1dw91010ﬂwmin dyes); Begot et al,

'U'Bdbﬁéﬁ 5 % ) @spé&ﬁﬁﬁl rstolvEﬁ@thcﬁﬁllﬁﬁQF%) el & 51' @lsspateﬁ% 'ﬁ@’/eﬁiﬁ 4,7-

ereln ac ag materi al s I NC es any artlcle
d@léeroahﬂdam@ HSEAGIAG! #-OFS antet 9 b&ﬁ%éﬁﬁhwubﬁé‘a@%ﬂﬁ%‘fweﬁl dyes);
Beddt b1, USNSakeds, 300,996 (che@iitirahdfdFidyeay; Ledet 610U SapaRar 50668B@E(xanthene

lracRteiiSpoah 7% s R8s vty Son BB ST ol 1t PR Gpcon lso be
aspelout withhpantnw éetg, bodiscipsaivi the Hllawikg patdntrandipekantygibBcations,
m"&‘&g&%cﬁﬁéﬁﬂé’by%fer%x‘?égc @E%ﬁﬁ 5,595 26 ,4%? ﬁﬁ’f@jﬂl So3; 6318, s, 6,426,513;

nuc
6 4HIRETRIEATY; 6 )20’6395?,u%9@2¥9<i45@f1év2g(h%{0<a1 73685 s ik s yspd erein, the

fhm MRRRbceRRBnAYaREAhe AbibgORAE higle nfels Whi A abiveg itfrmati
earré DNAceergnn‘%nt aangl lOtl‘g'mn fs@%l\%%élercs e1 thervg)\%llt maten

R BRAETR @S%B%BP‘EO%F“SB RIGPeFisp Pl Eabidrprppolgeules. "Suen
ﬂ@irésbeﬂl@prﬁpeﬁ[éh Bicluéiofadehdd Midneig ¢ flidd3cdnee Iff@time, @mission spectrum

concat e of being randonly di sposed
SIWrafﬁrés '$Y ?Ifea%’zranﬁfeﬁ %@1 {(« ts, the surface may be a

pl anaConzuerfidlyaviiabie ﬂg)ramnammlayideﬁnaéhgsﬁn@ﬂi@ igqvaokd into the
?aﬁéfn%oﬁgﬁ)%c%ﬁdes %1‘35@%0?«3 ia (%1331@Fr?t(?y3%®%§eé&swt@5 dUTP
regl on Sl ze eqU|va o that of said
concateners. The discrete spa ki apart regions nay
forma regular array with a nearest nei ghbor distance
in the range of from0.1 to 20 mm The concateners on
the discrete spaced apart regi ons may have a nearest

nei ghbor distance such that they are optically
resolvable The dlscrete spaced apart reglons may have

oy S L T T 1 R o o
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conpl enmentary regions of the adaptor oligonucl eoti des.

I n sone enbodi nents, the concateners are randomy
wale@bnsd2ar ed on said discrete spaced apart regPONESENE022895

the nearest neighbor distance is in the range of from

0.3 to 3 mm Such kits may further conprise (a) a

ERLRleI L AR F1ARE.Y Rbw %&93{;&3 gﬂuereg]tggq@%sfper tail

sal agnents 'to I ov Slte for a
terfrﬁ@tthYérh%fia@fneéat%H Pa’&%fﬂ%fi o1y R ucasede Blyed- (dW PBIRIFEBe
?E I14] 'dgﬂﬁtéd?ﬂp‘?@dﬁ tDNiﬂ?P %‘oﬁﬁ@ Tﬁ%%b% ﬂot&&%ﬁ;@e&q’m | ARy,

to en sal orntsa
OeegorGiseri@ss-SrBITPa hrasdt @glztdé]T B BQIYP BB 68¢/630nd- %tTPa%lDIPY®
8io/cBi1adadr psn@da FRLIEMILCIER! AR, Fland 5§03-daTE)Mfexa Fluor®

SO0 LG Bt P30 08, AR i Ele ARREBL Erbn e

&hwﬂh}aﬁ&ﬁmﬁb 6€IJI”JI‘Pg DexacReI@EI-UEP, rmgpach:aﬂ&@a%ST@B,cBﬂDIEYi@ FL-14-UTP,

nunb 0 ener at e bas in th
ARG PRGN SORESHSRELE B Ab R n eSS 4B emuore
ksg-sUTRrAIS@ cqu;em:smgmm)euwgetum Olopssmt. emgenel,eom QISAY.i Gthérg
épcg%tgl?res ;g/%\f#ag% eforH)a s%n%hneé% attétghln}aenﬂn ude F%}%‘Ert alz%a Xl%)?%hé)f@ ?é Of élexa
flue® B Algpdbo® é%ﬁaAtexarlﬁgt@ ﬁé8 AWheFleq)r@ 5@&@%\@@ Fhiorg4d, BODIPY

P8 Cb@tﬁ@?tFLrﬁ@lb@? ﬂ&@SBQBIP?S}* 5@@/5521‘ Bb@ﬁﬁ{ MR 3D B58/568,

E% a first set of probes
Boply 538(568 BObiRe raonlsﬁaaqﬁ% S SRS ORE Y 6307650,
0D E$38/65 ) WaededNR, CastRg OISy, Db, KeoiiGiAd fasiRimhe BARlarina Blue,

TR R A IR
pntratbﬁhylmmiamhybi‘emead (ryaitable frive Mallagnlad Rrobgs, drfc., Eogroa OBRNESA), and
%Jg% Z 5 %%H %y%{fttt?ersﬁgrg E%S&Jngép M&%&%{mﬁ} H§§ tand otheés) FRET

s cont ous

gedem tht@é)pbcrr@fm 2B be W atchen PRI B CiPE <P BHEFCY7, PE-Texas

Eb{&]? %ﬁtﬁ@c?ch 618 PE-Adexh bk 8620,u7, f680) anBREC-A 1Y Bet. dbigiBt brQMierivative
u n _so

enmbo e discrete s aced
th@apﬁﬁ%y et e ac‘ﬁ?f‘??ﬂ %£&Ft°@8ﬂ%?@ﬁ%t9f% it sIREER O °
tifietabhndakemdisstrepyvidia dériviie €. A phyegirghrirc@njphadisntmvidin), or a
tde(%ectta%slé%,glgé yntlemcgfnlagt%b%l‘}p llﬁgotxl%gtgf? mgyul%: hngoﬁa%%iteﬁ 3l ?]ﬁbel and subsequently
tound bt detasiably d?@eledp@aﬁltdlgf)élg‘tmﬂwy fecr Preprdseninatsfl anti-digoxigenin). An

%gﬁatlsmpn@stdt@ &Ry Baﬁcm&téatﬁo Qhét&@mﬁg&fatleaﬁé a@@@bstdn@my
nglenentar regi.ons sai d concat eners. St

il
ﬁg}angglﬁ'g@f(y supq:,}@miqu\ggﬁﬂ dexﬁvnbzte%@pqﬂeggenkqutessu?hcﬁs fhose listed s upra.
Qﬂgéﬁérﬁlmp inB@bed oS4 ddgfugatdmliraei belnaj’rlﬁ@ateddfﬁﬂ'a ﬂd:tSdtlﬂtgoltgbtﬁlcleotlde

f ol
H’&vﬁdﬁagl“? g gea%c%P q'cﬁ)e%i fon&ﬁ%f ?atrl;ner cgnob r%\{cl) Br)]egmﬁl d ectto [}s used herein,
Of tamaentibadyl reersliean agtirode mole@its of aro'tcldssavn ang Slévframmequhereof such as an

%&U’] Qﬁtfle? Hﬁt%ﬁlé l}ébe?ﬂgr (E]:éttﬁolnmlgon& éEHJie@ e In@iude fluorescein (FAM),

uncti ona macronol ecul ar” struct ures

gigpragrnia, ‘Blﬁltrq?j@Ffr‘?b(Q}‘{Pt) AarRglelbipti Brompdpoamridipg(Bsdlps Igé@m’m%ne (6xHis),

Pﬁtﬁi&k Hnihdid L. @@hﬂeﬂﬁer | FGthtf) O&Qﬁy'jotl%f s@faBle Qbel M Be embodiment the
ne .or

f‘ﬂﬂﬁ‘&ng g??éﬁ“gf‘tr{’ggy %{f ;fg gs::q fog et%?ré mcml eg&?é’ﬁ Iatyl%oéws is derivatized

tuum@tm@%late IldbbleSLotlﬁadndlﬂi&lﬁg@mgerﬁdﬂﬁdﬂgﬁmgbuﬁ diniREihb@N@NPYAL-DNP, 5-
IS Capable . o 1l
CahpoRteret {t@ﬁ oA gf’ %f%ﬁfﬁtné@%t“‘és bFGWf P mapalso be indirectly

SibélgH, espeonllg 8/ith @ hapteh @t is llﬁn BanEbyendapdicapant, 8.gaf distlesad in Holtke et
ki , rf V]

811’ {J§I %aiept %3545! gggggﬁ gftéae}nﬁ 5?94? ésgh ubgrg eﬁ?la{}% %alt]egt & ﬂ)g%g'; Myoshl U.S.
paent #, B4Be33ﬁ,utt1@rma@n®¢3aut, PEs p@matlmwloealm é@c?hlddlllesltkﬁ eYleny different
spaced apart region has an ar&g less than 1 mMm®2. In
further enbodi ments, the disCrete spaced apart regions
forma regular array with a nearest nei ghbor distance

in the range of from0.1 to 20 nm |In further

enbodi ments, the concateners on the discrete spaced

apart regions have a nearest neighbor distance such

that they are optlcally resolvable In still further

. o o
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conmponents: (a) at |east one adaptor oligonucleotide
for ligating to one or nore DNA fragnents and form ng

wobh6ass26t es therewith (b) a term nal transferBEBEUSING/022895

attaching a honopol yner tail to said DNA fragnents to
provide a binding site for a first end of said adaptor
otpt@cwprm’e egbhr AR5 ard Dhiladlelforgswit the 1|n{1@ﬁ6d ngerﬁplﬁ‘f! thaféhs Gikclude,

?10{%1@ rd%sdt} (pr{n and &Leﬁ]geq{\]/gtc eat ltr%ehegﬁﬂ deans(yfj )ﬂuoges&?uil Yg 'c%ng Pther dyes,

argwegdnmnagldttt@ like. rogbiotin, ®fapturesgett mank ayfdirg aredtaadia,pir antibodies.
t @%1

g‘)lr(lh%g gf% u'sfgled? f%@% a%%%sea te 3 egﬂe%pyhegggt ; an}%%ﬁtlbody pairs being

F%mpﬁﬁﬁb@W@@Wée@éﬁP?ﬁ%?Pﬁﬁ“}eact|on In an enbodi ment

of such kit, the above adaptor oligonucleotide nmay

have a second end havi ngkig RuERRENRE degener at e bases

in the ran 0 ronr Th bove kit X

fur t h8S “r‘?%‘tnﬁrd‘é“%afé‘a‘c‘tf ﬁ‘eﬂt?%fdét"é‘gtdg’ﬁmt“h@“t“é F‘Fr%afﬁ‘a‘t"“s“‘mmn of

tandois irey asfehe ihvegivd and fandinpA spod fgneariasapplicatiosd drd particularly useful.

"I’(rt? %)E %{gh&‘ﬁ&%%‘ MHarﬂa% ?Hrt%an/%lgmﬁﬁl lggegg'urtgtl ‘ﬁb all1snre1tgd to krts for

@ggmg@mth@ugpqnde@ehmped@ p tasget mp@que Ws)for lgm; gchle Mentlﬁcatlon of

@Q@Eﬁdéﬁ‘éw&n YepdrHRBDR X Sd S QA PRL IR seqtleﬂce‘g“ ¢ REProfiling exons, and
pect, such kit further i ncl udes the fol l'ow ng

i s b4k @Picql porpReiSesel ISt O F¥RBPTE RAS1IB & SHHFATF PRICPT FOFedirngents
PEOEhrdl bﬂgefalfomﬁdtrﬁ&tmgdraﬁdﬂrﬁ arfaQ Hﬂﬁéint/dnﬁdih dr (ﬁd’r carrymg out an application

SFSh S5 B0 G 19855, AL B B0 Sl s,
RORS: l(k’p,l-dnfi ar§ pach Packdge Kidla, coB@nanivhdip€l v@t;hora Hohitdt®nawid) Tabe or bottle, in
lagac@%ggthﬁﬁle i Q&l‘&ﬁermzﬁ ldfst?lbtfﬂo‘n éuaﬁts l'{)qgﬁut%tgtko'ngtﬁa)?ﬁ va sEaldll pouch, a

Crcl |%ase solution (at 100 unit/

Elistspack PR acsrtenme Tesqarkass typicay Pptais & lakeler prekagirigdnsert ingjoating the
Use§of tﬁﬁia@l&ked‘tna&&@ls 1 kisedab@in] Pedichigiey RAdriiBt Y L@P Eny article used in the

Sac fgg?rlkgg?rp 0! él%loq’l?/ ratgl agg JtnclU(S%X(tjzlrg{%ﬂt})?rgtlta‘tgo%ézpvilgqrs vials, tubes,
ORMESS) pouches, OB&dP EASHARD(G, laiels, BEreingsipimtshee® akd package inerts.cl e

i/glr Haﬁtlogg%?b%f lth%?rﬁ/ént{oE grorélg%:s g%wg(%gﬂﬁ%lgé g ?&édo&ﬁ%%& !t)P&nﬁtemers of DNA
fregnicataifing apwecoeelie acid comatlnMOlewﬂma@@S déysestipiori §aving a
Qd?faEJ‘ §nd| ﬁﬂa.‘ﬂtelé]st 6ife aﬁib%r %n&&e%%ﬂ%%g@d &éeh Iblhﬁtfraélﬂéﬁgana forming a

?Né‘)@”fdé g’t’?’te‘a“%ﬁr e?ﬁhPI\Qt Cl@@?@#’lﬁ P%/bﬁlﬁlg u“tph%atef b@) a Fﬁuﬁ‘g Cgcaie fleplication

%owaﬁfomf zechﬁaiteﬁﬁr the i<36E6lewObring] rhnddlﬁwahsﬁdisecﬁ@ﬁ‘e suéfaceMn)Such kits,
€ SUI ma L{) a n SUI‘P COhC \M tl’llr] (%Il‘ﬁllt 0{(9 SCT! e%e sgace(I ar? 16 lOl’lS wher ein each

FReub: i p e Y b vl -Vl Y e enz 0

thaett rspgraﬂti |apmt regiaudies ize elievalpot ISRl o stit tcaapat@wrSDiF I@Gwrereypaced

Qﬁéﬂ%gﬁﬁ?hg}t}foﬁmg%gﬁmgﬂ%ﬁ%ﬂ%eﬁés& ﬂéf&b@rr@staagéjﬂ‘f %?eln@gof from 0.1 to 20

met hods of” the i1 nventi'on used nay be used

nar dhe ppegtemersga Hie dis¢rete sriaend apArt rpgidng ey PivE 8 ﬁ@rqatsrerggbor distance such

MaShB b bpfila8 A Ma b e@mlsqree%ﬂ é%ar agloasqﬂary@ameau& o
mut at'i on detecti on e et erodupl ex in which t

RigoRyeteetifes pttagled arrdsrhemdrntrrfé@nfl%ro“eqsm g8 hrvseéf@r?w?lmtememary to

%] eiﬁtt@@dlrgGrhﬁEMﬁl@ﬁuw thdd tlﬁlcmmbﬂérﬂz&e &dpatid (ﬁTﬂSBﬁlgi fteashed to the discrete
% ganrne m.umtetr e

BP0 CHECo RS Ca B PBRLE Fop o BLSET Tl B Eaaeypna e

tampdengntaty|regionpvafjthe dd@tcarnhgqmedébﬁmndlonmcélda)dmehts,ohe cPucatemers are

gpgogggggﬁ?%%&}{ttd trgcrae Juggcgtr aﬂaﬁ?%ldngantdrt]ﬁe n@rrzsvre%%art%@érs in the

Nagd of frpm . to Sem, Sgh k1t8ﬁayg”11rtl(eg_@g@)lse (p,)algﬁ@pna@fangprase for attaching a

Nﬁﬁdﬁﬁl?mgﬁﬂ% N 'fra% s:t§§ro&1dtaga9§?ﬂmn abRPa §rtst e%h of said adaptor

Mol ecul ar BI ot echnol ogy, 2003) ; lis et

al, Nucleic Acids Research, 2 2710-271 1 (1994) and

t he i ke, which are incorporated herein by reference.

Cl eavase is used in the cleavage fragnents | ength

pol ynor phi sm (CFLP) techni que whi ch has been

commerci ali zed by Third Wave Technol ogi es. Wen single

stranded DNA S allomed to fold and adopt a secondary

' RN IA o o s o,
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the base sequence of the strand. C eavase will cut
single stranded DNA five-prinme of the |oop and the

wo e@ges2ss can then be separated by PAGE or siPET/E82006/022895

si ze resol ving techniques. M smatch binding proteins
such as Mut S and Mut Y also rely upon the formation

eligoheieatiRO®PA ssstof ligﬁtmtgﬁeﬂrefnd abdaldi aﬁéf)tdr @llgog@IHoh(ieMo ends of said DNA
t.ches e _us

it R g SRR e e miS eahY paioh bl Fapt i aeptr
siggomgtenipde, ol (d) 1 NFepvlysnetake bm@wn@ngmhbplﬁmdr ynnsdied tb the stragéin a

%Iﬁ%&%ﬁ?@@&gﬁ’dnﬁa&imb )fh%bg\{e Jrép'to? Bl.‘,%)ﬁl?c?@aﬁa%qw(ﬁh\%%%gc%nd end having a

cite

AER r@&e@we%ebmmthmﬁg%ﬂf@%ﬂé%% ed by pri nmer

eXt e nl%'aﬁ’cﬂhe@ R<PEB: B8 RRBHt6n Mes kY fof 3QueRAMER: 1968 ngyﬁhcleotlde
ion Oé;he r ef erence q\%e{xcess of fhe osite

Pé‘ﬁ‘agt PEBEFEPORTSt H)ea YRR Ve aa@anﬁhsé'rffcégf“ a‘B‘H’tOf
bp’tlcﬂly&espﬁﬁlﬂft cﬁscl“mpﬁded)dfpart fegiend, eBdreiDbidh Sifsd‘raémba@ﬂ @pﬁdﬁ@i&m has an

area gP les§ thar]v_io aL zeﬁle) p AL rtllrst fc' ofa ro, E)I s Jor Iyl%riidgzru%\} &flte; >(/) oncaatterrﬁ d randomly
alrsmbsademﬂwaiiscmtk smah@ ammpglefrmhet @ngate&;tersam corfiiging whlgple cnpes of a

Bf\lﬁ%%ﬁ&eﬂt g{]tg% Eﬁrgﬂtqyygg&an e d gh)t erbeéotﬂg de? bi:;lgeb%s &t 1‘1;1%?18159;; to the

test
hlétabfweﬁ@ﬁpaé%@e suchfhas whese st el ol f@xﬂ th%ﬁqst SRt bridizgs eoptiguaisty to a

g;ﬁsum sbtoﬂmsartaé &h&g are R@Sddd 9@t k2NAeyi fﬁrt%@ﬁltlﬁ& aatg@s)é a ligase

t th {
At 4 o 80 S ar BB e TS W aagecsions mey have
expendligchuticotidesotianhed @b ti tortfertharagayamatishalor regior] @kiplementary to the
Ez{ptugec{h ﬁ%élg&lt%&%ﬂch thAért ga? coﬁé %ﬁl\él@ gt%’c%%%ﬁ% B{ l%:fn@ Q%Héd & B8 discrete

eac
maeq&apwegl¢ra grréorimation ptﬂoep@els v eep thesariere sligonuCigpidgs end dfe

n?@fteﬁdary%g%ye@m@%cttwﬂa Large genomic fragnents. The
genomc fragpents epared from | arge aenomc
f r agn@ftlsanger ey 1ihf) E’?ﬂenﬁ?)‘ﬁ%w P ESIPTSEPSYTinE  gngigmplpgule array
aﬁhj)lrltlh@lﬂie ﬁﬂlo@n@t@tpbﬁﬁﬁtsatl)ﬁkuﬂtode@myg asufrhoe @i\h@&eﬁﬁvetfﬁrenonahtles
%“dgtl) aﬁ?trrzﬁ rrhaﬁré) ole%urlgaé ugtrurteeg ?‘agz n%asléas gtn%?e Hl?c)égl%ea? % and IB\ultlple
ccmfpéqrrent@e ﬁBvA@nelllt@nehetntaaltomelem struchyees betmmcapaé@l o beiugfattached
ﬁﬁw&ﬁhé Sirttle SRSt Rthe Melcimb i & f&ﬂl@@bysdné oPRAGE h%@s %rmEcpby

match the fragnents generated from'the test
KRGIER PhANG PEEPTRRGING BNGtipraliHes i ong & mesomglemetiaiy @actwﬁahﬂes and
M%Belﬂfhe sapeGuRfiorking isBiable 6f RIeaRE rdabihg ke a FinodnYlity on an analyte

ener at e biotinyl ated heterodupl.e
PRPERR st B BRI S s LRSS b B SR TG i  plana
@Nécmvmm anray afidistrgte cfacddliapdri mg,ibmtcadalmnmwaeestlw flidctidyelities and
w etreln gagllil &tsc%tee %)ace;[zpe bre 9c)tn| 2%/ Jn%}ée%\s}sgw Cu%?hgnhterrt‘:ll%er embodlments the
@Ndete fRewil ejeretiregidNfors a vvaslar@dasaw@tya ipertess neigltbledisabdé mrtl@mange of
?gm b h % iﬂ }ﬁﬁmﬂn @ch%’%glﬁgﬂ-ﬁgén%afﬁ@ conA%Itén?elt o(flltl?egi\{ 'S a%@cf‘: art Iﬁ%ions

ragnment can apt er at eac
prve priaceht neightor distansk such thatrihqy @@@e@@lla@scmblbowﬂ (Laf)ter mbodlments

1h8 madr&RN &M 1aPIuB B S H@SncREmdrher ot STHRELDNA (ﬂlﬁémeﬁtsrﬂﬁd WRerein the
over hangs are generated that can be |igated. (3

IRF ﬁaﬁtgoaalgte%afaw@a eent %&nqbgf A GREEIAG with an

a p pr dptiotieLash@S tleli®/itdn irelas RitCloras slaisi DNA Ragh@hls comprising the
(I;oh rgl})er ey %lsltt O aap;or ﬁligoﬁucqeoﬁe{] Ifc\?/rglg%{}] t(h()él% 8r gere glﬁlé fragments and
Bindeg D](\Id)cua!lcs thﬁnarptﬂléb) ait@minalgansetase or ettechingd hantegolymgy tail to said
t R?Ja@%&% Bﬁg?@;ﬂal di %Ré % déll {il?lge‘ir‘]lb %algg%%gggl g&{l&eoﬁc{] Ct@i‘sa' ligase for
end of the top strand) (e) The nolecule is

phosphoryl ated and a bridgi ng oligonucl eotide is used

to ligate the two ends of the single stranded

nol ecul e, (f) After circul arization, a concatener is
generated by extending a primer in a RCR reaction.

Circle Formati on from M smatch Cl eavage Products

Met hod | . The heteroduplexes generated above can be

o g, ™R I A o o o



10

15

20

25

30

surroundi ng the nmutation site (702) to produce
fragnents (707) and (705). T7 endonucl ease | or

W@ Rbl13825Enzyne cl eaves 5-prine of the nutati oOPCHUBH06/022895

reveal a 5-prinme overhang of varying |l ength on both
strands surroundi ng the nutation. The next phase is to

ﬁgﬁhg& Srahd\& sk Qcﬁﬂt@xdolﬁ&ﬁgl@&fdé to eﬁds%f bl ﬂﬁlﬁ 'ﬁ‘a k fo férﬁrsald DNA
fication and sequencin at ed

appl apt er
£iFle ﬁﬂé a grjragr ﬁ%ﬁ@n%‘rﬂga%réa% wgaw%f?&& %F»ptwilgqnmje ?éﬁa pRfl (e) 2
U\B\gjmﬂferaéem&)(teﬁdiﬁg/ma prinfbd innbeiasi e stfah&mﬂa&blliﬁgecu@fe rdph&tion

t ad
Redia ane B B B oS08 amhE P BhRRoRl s o ond
bases nipbea ot@gmdafoeseaﬂnlthepms piftom teds.. Thghbova éta pefurther include
%&109 gufﬁ?sqgﬂﬁeetgm}%ai Han@@raéenﬂ,fﬁg@ﬁld ﬂN&ﬁdlﬁne‘a@Q &) stﬁf'an%lﬂ& aspect, the

non-circul arizing strand l ow capture for
Exewamgeudna ks Bﬁﬁr%laev%m% frae??a‘fs Apiagn Figlisisp ?f@kflf‘e (Eplcentre
ampdchrlologiaé, MaBiseH) Wi hiSkikif @e@ridef a d@sthd RelusiddeBMBe Th Bfdther aspect,

bet {.at
A I e O R S R R
pfa)eldmgsrt @timized sa$t corepooiviefontiedigst, Ladcy(bmglrcglgase oofactale rin yrecher
| .
@J? aq?actl(ﬁ%gff%tf&gﬁlch%t c§1ﬁ§f§§sﬁg¥m‘iﬁt§ﬁ§a jagh 2{ gIIMIéCbﬁ&mlgIt MgCl,, and
ao pM IPET. almgottfer wpact, N l@h &t ingludes Caclisgiei ¢4 dﬁrl%dt@imhisase $ofption (at
%U Jﬁ%ﬁiga xglgﬁarg l%]u lugig'rg%d’ i Vaj aﬁreac[gc Qe\ﬁqﬂ B%n ?enm é§6 7@ F and

a co ase ants. nzynes
b@luges@@/ethm]gmng@olmvmgmr@@g@sde;gjrqnh;ulﬁatqg angdikg polymels In one aspect,
QM%tltWeﬂg %lycﬁapﬁ’E@Q 56% Pr&adoos tnh)ngé RAIKE fRREcI20RARIN Bcludes the
qQver hang adapter is about EO bp in length to

l8¥i"ge sequences for initiation of rolling circle
anplification and also provide stuffer sequence for
EL&&&gtfornatlon Cas mell as recognI;|?8 site (715)

Hpe—Hs—+es Sl _endonuel-egels —Shvee—t he
NARPYTHRA AL TN ) ST TV A SRl S
eh euEed L e : enzyme to
Le a i ning the
4nn4%ﬁLon t ) apt er .
| The 2adlapt SEeli ow dPpaisidd t o a
st rept avj ?}P%le QFQ%APNAftF}PPI@th\/aI of0-SpkPpmalqils y agnment
DNA___ Exc =§t€r11§1W§¢ﬁT er that did not ligate to mismatch

cleaved ends will also bind to the streptavidin solid
SRR on vERBeNEINIH eIt BIRK b dBpBiteis Gre@edd ek o116 WiBg brytdeol:HS
enzyme can now be ligated to a second adapter through
the phosphorylation of one strand of the second ,
alpt ldqat "Tfh ét 58t ?ﬁ?? depepditgcpnith lefigih-opiie SPA Gy NateEIakys ghat have a 5™
A {%ﬁ&_\fef%lp Bf 1 @%{?@g@hw L 1% di deoxy nucl eot i de.
"t he genonic
ni 8 WﬂF@F%?@6§é WJF@H”tZP en two djfferent
ada t'@'?‘? Appd Rufffgrat 80°G withquigoaling it #ddncdbatefet 4ite woul d
| yeat Bt aieesgthicsiadedaithieadB-ecul e coni ng
togetherand ligating, e.g. via formation of staggered
ends by digesting at restriction sites (722) and
(724), follomed by intra-nol ecular ligation. Al though
: Elespg\sfglntbl ar e cdl 1en Dggof elzr l%slrr%mhg& {ngclleﬁva | so
ol ecArays ensiseqiehdcinganethods of thadnvention psed mdy bf usehier lpngp-scelgl e
fd"eeﬂicatﬁg oﬂ)oﬁﬂlﬂ:&%wﬁ@Ls%@mmt&rcleg&agé\seafmqwl tse\xelaeﬁppgaches to

each unit nol ecul S
puterigsydsicetion enplgwg lileéfﬁoduweem “@HCP Hleé“%féfﬁaultﬁﬁlfdﬁ@mé‘%ﬁi fermlewage
kb dnRroNWhesicd] areada%é}ﬁtﬂ Rridiifie 4t aNdfa®Bes nidd#iad with hydroxylamine or
reconcentrating the sanple foE future steps. An
alternative strategy to maxi htZe t he efficiency of
circle formation without inter-nolecular ligation is

to bl ock excess adapters on the surface. This can be
achi eved by using | anbda exonucl ease to di gest the

| oner strand. |f second adapter has been attached then
It mﬁll be protected fron1d|gest|on because there is

e 1T " a
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After | anbda exonucl ease treatnment the 5 prinme end of
the top strand of the first adapter is prepared for

WO @atid3g2a7to the 3-prine end of the second adaptEUS2006/022895

This can be achieved by introducing a restriction
enzyme site into the adapters so that
{)Sﬁmﬁllx {eﬁ‘&!lcﬁr k&/fﬁ% p?gacﬁ 43?@&94 aeéféél/e% ﬁ%grgen@ cfl?é'lglm rtwjay the
tion. i'cation o g Into
@iszé%TéPndﬁﬂwF]é@Eﬂ ed4sadnpedagss \Hyhaae SN PseA i the qnébrr@ “mismach cleavage

fE%ﬂ"J)'téchﬁé\Ieh QR. ‘I’&ulfepcﬂ mréconm lAbdale&ﬁ @ggm@lt @9935; MdeRil &S1, Nhture
e circl X es
BBt 1T pel S B h e eagy B Ry s et

Nedléaseds Resdah, 201 2.7110-@111 (@@piﬂ%ﬂ&amlw lategieatpolaed hircheby
th f f
rﬁe?erencee Gl ?s? & %se%r ?ag%g%a%e% 18‘1 %\Aﬁ%&:ﬂﬁl% I((%’lP?‘{%amlque which

de sufrfici en
beg ﬂobqn@amm@mshze@tfeﬂerﬂ Neéavel T¢°§n®pg@ﬁ d%fﬁ siggle etragded iiNApis plipwed to fold

ﬁﬁl hfRa Ee%gﬁaln?tstﬁxctumﬁe SALTATR ﬁ\ﬂ:%al Wrbil 1APs a@&@@ﬁﬁsddependent upon
rime end, acts as an injtiat

télfz & PR traberCR R skRn Cleorie 41 i e S%F*Hi‘é@w\ﬁe am?l?@flﬂ?edwp and the

ﬁagﬂeﬁts Sdnthdn @k seﬁoﬂat&d‘ﬂﬁy FNGE & diufiler st @asalving tebhnidnes. Mismatch binding

E’rP IFSI‘%‘ sucg & M‘%‘% ancll l%la{ ¥ A0 relglé?n-l;ﬂeef %%ggn &' hetg ﬁcrl]upp&es for their ability to

nlomidy mutaﬂlcarsﬂeée‘dlsmtﬂaﬂ e tyally reppedctapthel bindifgyction (f theenzymes can be
&s)é& ﬁﬁlﬁlg §el§:ﬂ§n ot me%ts Qﬂr&%ﬂ Y Brobﬂ?l%/ sRggC] él%‘roﬁ‘foré@ GUS pedtection

onpl exity of terodupl ex fragnents
ﬁ@‘é; E¥INBRAES S Sesy E”‘%)?f@kﬁc’ée‘itah‘?"éh gh the use of 4-base
cut t i Tgpla®s ot h&érbdPleR FEMABS are BreBaredytpiime@sdeididht frodizenomic DNA.

it 810),. (812 8 Us f 3 .
P e e e BT B BT U BT G Bh RSP g raiopered n e
sineevagl ayihe o Daldcut inhBépabrsestionTHe tatNA eranDbidddcedig bietitylated
‘a?r?lr}s Qﬁaich%a %%%H%?a&dﬂx %@I‘tr oﬂlyﬂlg(' iAo rEveB@ﬁ b%l%%;é%hd removal

excess fra cess adapter
pf theqompleaeniary preend The referspesrepigion i rqw cgp%%wﬁ&h% pnelepiranded test

&ﬁﬁa@ﬁh@%ﬂdﬁhﬁbaﬁ@k{pﬂ)dﬁégmgt@rroﬂuple;z&e'ﬂbé lﬁétekdﬁl&ilbléﬁ i€ fkeBNE contain a number
pnospnar a stran can now_be re
B EL I it DA Fshe Bumotrions b BB Tep A ghgonuclease,

btiich, lifBereis b ismah eyehoisiphanuid ba bgdctet i amducle AabaAC10. fragments for a 10kb
t
8r11§ear e%FnS{OH Bﬁer %leav g eacfl1 %rg%)]ﬁ?é%tr HAE Bl#(]{]% aragavt\% fe%ﬂ dnf §ndtégttenhe

fngsmatch-fregradnt Qxﬂcle SGI%%mmeSSa §prrt@ra eﬁ@smﬁ?hed@\ﬁ&l m‘é"ofr@n L@ge genomic

%rgén%h{s hendd. fOQJb %edéﬁl'ld’]fgagﬁ\eIQJ hrél@ied Gomlidr &‘Qgh&ﬁ@ﬁ&g‘m@ﬁm asacﬁscrlbed
descri bed above. %ﬁﬁmﬁnucleotlde ca de

ahop? frrrRioniptegey e g B gt dilsrEnyel 034%%%%3 Frime S vt
wafide ﬁﬁl@f&e@é arid rdﬁ:eﬁ&icﬁmﬁitecﬂlublécbtﬂg fre eﬁmog@iruycﬂltmﬁbn dereference BAC

Q 6
g]f)li].]e tglat %{/Iexis )(lwszin'?e ngl?{boc% seélu%néa Eséeg V\Ill%l same s&L§ SE gutter to %atch the
Abgnent gericxaeel from ieftest BNAddhet iivinylated gdnemle )ff@gmﬂljltS@@g)eat depatured in
ﬁxg %ﬁtse%e Srafe ng% vﬁi‘él@ﬁc@ ﬂ% &nla glo@ﬂl n&gfé@{o%(:ﬁqjat@éfoth l@ted heteroduplexes.

ase cutter provide sequence
Bhd refeenee B AGYBIA i 2 laree @xca$5tteﬁhe geABis AN ot ﬂemeal %rttx %fﬁ&flbx}ated

8?6@[{&#0\4'1@ %&tereﬁlﬁﬁé&e@slﬁle ‘Bfotu@ﬁa’rédml\ﬁi\ §aﬁ h@ﬁ bé Aached RARGUITRe for
1S e 0 Se

EEMO¥d) Pgt?? Loty %&egﬁlﬁ Pwﬁésa\ﬁsl%ﬁ aw%t?egoreetﬁgfﬂdglgn phiihg mismatch
amloifuctelihe Sftéramdvagﬂ, tdth frbl@neﬁf dag blﬂ@im ateitatat @ach ¢nfl ohantehide mismatch

c%Jl)e Sﬁgf%wfl Iproc ss zis oﬁvg d(g A 1s c?ea ed oggglaglﬁe%'&”ttllg ﬁnsﬁlgt%ﬁ)t(ﬁf&prlme

avepiangsiagechendrpad tisat mnsbnhgm @®r @mh@ﬂge arg dlapereated by lsilgeﬁtmg with an

E{;&)ﬂ%ﬁ'l?ﬁe festhigtlon %n&ﬁ&?ea&%ﬁxlmgfaat folrbseSdchhitdh s@Y) @?ﬁﬁ acia&extlbﬁtroduced
tion. fication DNA captured into

circul ar nDIecuIes proceeds b% a rolling C|rcle

anplification to formlinear %ncat emer copi es of the

circle. Alternative applications of ms-match derived

circles. The ms-match derived small circul ar DNA

nol ecul es may be anplified by other neans such as PCR

Conmon prinmer binding sites can be incorporated into

the adapter sequences The anpllfled naterlal can be

I T o s s o ~




10

15

20

25

30

35

consum ng and reagent-intensive protocols required to
generate clones of individual cDNA nol ecul es. Linear

wa@Rowghss2st r anded can be nade from anpli ficati oPGT/UB20D0¥22895
nol ecul es that have been closed into a circular form
These | arge concateneric, linear forns arise froma

ﬁastragﬁtﬁnmlaa@u b@mﬁﬁgﬂm 6ALiRCE D83 as a@dfp{e} ShigRlato .lfa%l%nﬁe%@o generated
targets or separ a aS|ng e reacti on

Rapape éonlnhﬁatm é%hec ‘Fgé‘t %%’éle WOS&h%%fteéMann plorayfiees tg the 3° end of
mb fols €Ehnt 0 (e ThelmdRiéle tsipeoselﬁa}y-}atemu abidgng ongcﬁhamodde M@sed to ligate the
Bl P AL B R B i G EBrrtat
ex¢dnflinpapener 0l .0 reggibrect i on step. The first step of

this procedure will involve ligating a gene specific

ol i gonucl eotide directed to the 5-prinme end with a

pol y dA sequenéécle BermpfioadtomgMisgat E

yagoprrfiici equence

Mgtth&ﬁe T8e Mdrdﬂﬁpl%?géﬁérﬁt}e@ﬁaoﬁ_%%be GEEU or @lebt?ﬂ%?ﬁnaﬂ;_ﬁl\lﬁgﬁrcles as
cts al | qw e to ligate

s antenn o A7 Souh e, RS P e UL, pl saole s

tread trith the inSsntah srzgmatopreat@Productcléaled ob bothl grtandy (704 and 706)

&Lro%l(a{ng ﬁlﬁ%%ﬁaégnesge F?%%)écg gr%&uc? ?rg%rgenf% ?’O@)Canﬁ 8)0| ¥ en onuc ease [ or

C at ene
tithidar ehzyop eleaVEﬁhSeprIn@mé thee imyyation site fogevghlas-nrinielovarkpag oib@rymg length on
oHil dabd s@RdndiiBVRHatoR The 36 MRkdis @lc%ttﬁ@chg Hl@ahle& %ucts 1n a form

wells with single nolecules can be sel ected

%15% forlet§n )@@pon e sspineias. AdlarteriCALOY s Hgatedde ihe overhang ploduced by the

1ai@ﬁﬁtﬂi(¢uﬁﬁl§ einw f&@t%ﬂt\@ﬂﬂb)(ihw Ebuf Rcduee tB@kurd (bf@l&d)vaﬁang is unknown, at

lﬁaos%étlh{elg adap eaoterrsrgleeng :'dfcﬁaélfl ez%cﬁ g?ap Iél& (sjyn 1651%3\3%5[11 ﬁe%eneéa&e bgfes to accommodate

alggesiiroeds. ihe ddepter aang:@u)repaedmylljrandntm biotin (Jé$)@n &k @on-circularizing

s]agﬁﬁ' td 9196« Q}ftﬁre@lbgﬁ’éﬂ Ie@:ﬁ r@g End%h@g u;p gndta"l’sg gcﬁtdlrec@ﬁﬁ‘ﬁiﬁéation on
dendriner 1s renoved roug I'Zation

the Brirepyd debiecd capt ure ollgos The mells are analyzed

W th B:bcefukdtﬁé ﬁﬁﬁ/@rﬁﬁg £J1L@Il& bEth@éi‘lQﬁuta%B& doB810PEEEB D6 §eq@écnced and
QEA F dﬁ are re- q%;a yed t q i
115 Sa‘ﬁte‘é""igrfépaﬁlfy g SYSFFE’b"‘ P Fegtoé%‘i Whiee fu &%&F‘é’f“é“‘%é‘r’ff SampIes.
Rednction pf sa@enca mqohpldxite 3tacc©n1plﬁ;héd tiye tyfe s aity mPibients tlerdNa4l a point

&a%g gglrﬁn rtl'%];\e]%y}ng gecg- ﬁloH (%e%ﬁe%%é [ q,%%n% s!) Ql%dcu{ s‘TtF pr%fsn%glta%{ﬂoverhangs will be

4 pahingtion ©fall lmfs van@tSqI@mmsfthaé enibe nseéfncbstwélslé%lr)ﬁsersevté Rdase 3’

&Em&ﬁg%%ﬁ@&@lﬁw@fwﬂ% Bsedd 250&@ 51 oveiBhdgS AnY faptaid ﬁ)outISU b% in length
EUkargOt es, mary transcri pt emner geS romt

tp prowid ?eﬂtﬁnfea l‘ﬁor éngﬁlﬁerggf rol]értﬂ cirgle grapjitisation prshalse Proyjdg pjutfer sequence for
(Slple if@Ratinf 8 Sveld B redognifdnl s[fﬂWS)tfﬁraanﬁﬁ s Eﬁstribtﬁbnexdblnﬁoﬁbaﬁbut)nce the
%%6 élnt te O V%teg toghegragg%ng ehe? estehﬁ%p Lyt e ty?ehl 238283,
k}tx@rto tetrasegf but@e-28 bases of mqu@m:@gtammg thextugatipiagdite tlattemmes attached
.$9@5¢@Efect spliceosonme interaction with splice sites,
alternative splice sites, or cryptic splice sites,

coul d"h@@iaﬁt@ﬂe&DNﬁdraélﬁ&lUistnb\p Bittalcibd QX PRSI AR s@fmrﬂﬁ%ﬁb\fél of excess

R P, e PP e Ginnios e s Gl v ol isS BRI e
ﬁemamdmcsong Sl@p@l @hﬁrﬁwldé@h@ﬁé ed Cfeb’tﬁd byotetypdls edayafe chub@w be ligated

tg § ge%gnd a@e}ﬁ?er hlr(%\/\nnthg &6) ap%orgYa?on Q one trancp (if %he rse(:“c%g“({1 atdapsftt:r uﬂ% other strand

ig mphgs;phcp';ylgthd @g bI?)QQz(d gtftheg?eprem gd enthh ﬂlgqeqxanualpgnq;e The structure
f?xlﬁ{eh %)‘%%ent%llgthe aaaters) %Qgtﬁ" ¢ & mteré‘f RS beta ey twé Aﬁfg:regt%é'cfbters To

diversity protel ns generated through
ciqategchige from ﬂwrril%wrwo%waly FraFirq beth epdscad e molstitl ecoyng; tpsther
conpl exity of bi ol ogi cal procgsses i n higher
eukaryotes. This al so | eads 8"t he i mplication that
t he aberrant expression of variant protein fornms could
be responsi ble for pathogenesis of diseases. |ndeed,
alternative splicing has been found to associate with
vari ous di seases |i ke growh hornone deficiency,
Parklnson S dlsease cystlc flbr03|s and nyotonlc

~ o o ~ o o
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novel splice variants, the evidence inplicating roles
of splice variants in cancer could represent the tip

wo@toobhss2sTeberg. Wth the availability of tool BCT/O§1006/022895

could rapidly and reliably characterize splicing
patterns of nRNA, it would help to elucidate the role

%fg vlg ltitgg::r%ha%lél {oama%lé)rrl] g rsaalggarﬁd en&s%g %ggsh@%% resjc?lc{:l fqnist es??ZTZ) %nﬁ é724),
fofloved tby mtramtenmlar ligatiogeAlthough dhisrvery @liroehléinmpe@ ¢ffigipritly dlere is also the
o%ﬂnﬁkg e M &d oF Q&uéaét{vg %1@&1%@1@ $igatd zﬁ)che ReRaAd B tw&l&ecule

first strand for targeted or al
eI fien sl o a@ataré%rpéﬁs GEPoRITY: ThRE 10 Y 'an?")“mlze this fs to
;ﬁdrﬁ)ﬁﬁ th® t@aﬁ&durﬂ@'ﬂﬂutﬁ@dnﬂﬁbﬂs@& o1by/ lntriil-ﬁﬁl'eﬂﬂefr iﬁgdtlﬁ@ is@Vvored, then re-

‘Eoﬁg ‘tg%lééfhg geyl%g tﬁ%ée) sBzg%,/ ﬁ I%.tl rstrg‘ée [ thg: %r%c 1m1zg$n Eic%ncy of circle
foerpdtion atthonninieRERpcutf ligaDAs i bﬁcmk @seas adapersen d@ moéce Fhis ean be
Xgh}eb d ‘ﬁ&@@&bc%%nﬁéeag’ to Higésg fh@lov&@%d ff%coﬁ:)cf a%E’ﬁtrr ﬁas been attached

ran ar r
then @Wélé@ ettt é@%ﬁtl@dbemuﬁﬁh%%ﬁ g Pv@ﬂw Plg)aﬂlefe P@&%hled § only the

ﬁ@%kﬁ&%&h@dﬁw tb he @ur&@é t‘hénQHe Dfrichd RoSHaP1s 8XpoSed GotRABE Ration of the
th ‘an advanced

Lty e e eupBen TS Y BRI BT CORATEh LS TGy B THAE

th

Foqui bi® PRBE eh EisRe FRESLRES pRRCRSREneRE e B it agaprer i
peprcatiariigaton to thd 3-Sirey etnd nfqhef seonmd papteryd tie canrbie geosed by introducing a
}ektﬁ&f&ﬁ %?m@gltelhgg o gdag@lrs §o RRGe- &%ﬂrliaﬁ&%f el n1dIRE §an obBEwith

| cat ed prog ram and aS|er|e robotic
bgaﬁ%lt thomeliErics SA HOUY “16‘6*81’ gl Heleles DOtyeds 2 et ine crce
ﬁﬁkﬂxﬁgﬂmﬁtd’t&ﬁﬂoﬁgqmeér @&dchteer abpies bHhO 210N exres@n BMARS 5-biime of the

iivaime Stampeny efetst Sppd i cese DR M AER S ppRabilds

bi)@)ﬁllctébttcké bri thaguefaclate rpspmslblep‘@@blgiemsntlom@nd 18@v1d;3p@fﬁelgnt@ﬂachment for
Eo%séeéﬁ%ﬁﬁn%ﬁ%&ﬂbﬂ $@Na Y3 !:IQQd alﬂ:fgeaéﬁh 9&%% template. The other strand, with
m Cr osco nstrument sensitive 10- nmega
pi sxpdsedEDirarand coets ps fudpitigiagpring pfys affrdsd ay i mage for

each Qgber. THPmddsA, lﬂus@raeaaium_r 8, psrmmaam tﬁébr&ﬁdhfr@dbfﬁe&ﬂﬂhtthe

si gnal ensit nal ysis to i

{HpPiRe g}ﬁ@%lcatlgtﬁd% Tg %}/ergfn l{eﬁéepgr)%(g\g]éll %%prg& gcm]l?gﬁ) on the 11on-
bitcaRtizeg strand Wo@ﬁaptdwfoﬂbiﬂbwﬁdn@an@ﬂmpﬂotemm 2 Reduttion of
%eggelrﬁl?ef%%no{eéél ?o\éﬁ} 30 ngll}ete?o%cgll%;fpgglngﬁ% Xe@grfbwbo%yocaﬁﬂ%héﬂghe use of
¢-bep bw@ting restrickigrsdngy s, etgnwlﬂemmcﬂpaﬁlteeﬁw)oﬁl@ agil (fjfeUse of 2 or 3

xL ecschti {nPbne rbd@’éf&n%ﬁid QTR GhioniRY @a\élngﬁt e did’\kfn% %ﬁt‘ 100b43€y. The
t rat1 os of exon usage or uantification of Sp i Ci %rgent

adpait-BDNGVisemer eandn eftacked iRt Bh e Bt PHRBR | Hatrgdh
AnExcE:ﬁ @d@tél‘ fh@cﬁﬁd @X]@aﬁﬁlhﬁﬂa‘td{ cﬂ@y&l elﬂ&'sbmll disz sl toitteRtreptavidin

§o H glllm)i)l‘\t/ 'TJF biofi ?ylaééde aBé\ghoaa%argféd Ftra&d glarllla W§>|e Iée 8vesd by %ambda
@{oﬂgﬂ@semﬂxcécm]l degaifle SomrRMAptimp enddutlsan the inpn-phobphorylated ptrpnd intact.
g'ge{tggﬁ c%ff %ttﬁggtr Gt%}e Bw r \{c]]nllre% b¥R HJKQ opt{l@%blg&lle%fnﬁh%ﬁ)gether and
1 %O ul Clll osi s of cancer cel
bt inAarngie oot 1o SveipkPIERBINES apileplaiodpivniie dicterisigga bridging

ol@oﬁtﬁ%o@cfe e[s%@sQ%EH QEJV@VASpol}Janl@tl&I AR 08ddded38 tre \B@l rilne BrWithtterminal
and with “smart" pool s

sSNor
Bﬁrﬁf;{aaeetg crgiit%gfeq?qn%e)fpqunp pa( 2 Hrl(ggg §F%°HP%E§)U§FS(§ &§ gcﬁqurbque to, shown
@@[M t&IB(8 Mjeﬁﬁ o&&ﬂiaysmlsmmf to aeqﬂdfméslm theiadapter. Gfitegetively, tiefore

F{El}%)g PF 1 ¢ exgg elasg an agarppg%ag lbg gc{c]lgc{ & fthe%ﬂt?%éﬁg’rlatgd WI}‘B@‘ La@«% Q8%Er which

géhesviderseqrmk e the rideodo hy@fldlsedﬂ‘pﬂtee temovH ef @ afrapd pyexonuclease. A
provi des sinultaneously 1) detection of each specific
splice variant, 2) quantificat§on of expression of

wild type and alternatlvely spliced nRNAs. It can also

be used to nonitor gross chronosonal alterations based

on the detection of gene del etions and gene

transl ocati ons by |oss of heterozygosity and presence

of tmo sub sets of ~exons fron1tmo genes |n the sane
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l'ibraries of universal |abeled and unl abel ed probes
and priners/adapters that will be ultimtely devel oped

wo oro6abd2shuman and nodel organi sm genes. The pPOpPUSEA6/022895

splice variant profiling process is equivalent to high
t hroughput sequenci ng of individual full |ength cDNA
ﬁéy‘%@;%@t of ﬂlggék&lbﬁ ﬁ’d&ﬁlﬁ}y Is t&%ﬂth‘fﬁ@%cﬂﬂ@sﬁl@hd for QRSN and

mol ecul es E -8 hour assay. This system
fppliicaiop, fh éﬂsareagtatétﬂtmte Stratst W‘%her%‘ﬁtntlé‘tutaélﬁ%ﬁ@é‘éhq Sprime
&kﬂmaﬁsmhmtmEMﬁm$ﬂ@ﬁﬂMa&mﬁu@aﬁ@ﬁk@ﬂfﬁﬂBmﬂﬂbﬁmﬁuﬁbﬁ@dwms
%m%l%a <§ %eneann%%lga%alcfe cim tlﬂg iithE g V ar icrgz(#% % fa%gra ba\%eg ?all dta 5112 r?f %rlitear to the
gplatiene AmhﬁcamlsofwAsceptved o the angelekealesuleoprogserds bpa rolling circle

Qlﬁ‘ﬂﬁi%zﬁloﬁ’foqgmﬁﬁérg&catglher%éﬁes%kﬁ’l@ cikid vide neans to
further understanding the roles of alternative splice

var | abeaiYepplivaion pousmBFdaekges. (e mégpreaighj derived small circular
DBIAgﬁﬂ@uleMﬁﬂy\be bsplifie Bjé sthé nid shch@XPAR.| Cdnymddfpritnbd Bndin@Wites can be
cost rou ut ass r OVi.

S v P e AR P B 8,08 b ho ypion etetion by
okthgh o eSangan sbqhamciag br amlhwedkseqmngc al areas. This
Pélgﬁee%ﬁ)gﬁgél&yloéélf%bﬁ% ' ’?ra(!hﬁicﬁﬁll mJtl%? &%[0}41 gﬁavg E%Xﬂalddrﬁg)acks

| S Oor conpani es Prepara 1on O
iprluding the pipRea¥ Y ot bastiria I rEnds eaqueuers digmaplasmid| rephieiion #iddhe time

Edﬂﬁmmté a{nH %&n@ﬂnﬁﬁﬁl\fé%r&dcbl@ feqliMe®) geﬂérat@l:l@t%%ﬂnd1v1dual cDNA

Belsae: Tt st et e netsoar oo P DR Gandecufy ot gave e

tloded mecessdaryforin0 Tadse hege theatendic) 1ipaa damb laﬂlsle fib@ I’agihgle molecule and
?a%qy[%pgfﬁéler@ %olateg te{)%lts%r?déi \;é &s reﬁér?t@? {r%to% s%tg Iregtc & o&&h rt‘r%er in much
e eangotay a éac@rlglenlemats pigkef! toneirie ON% @JWn@m pbpeé iW¢ plan to

@évblgﬁ)ﬁus aﬁfroa%lli‘% afnidads th SNGH Jﬂ)l\ﬁ%egéiﬁp@@ﬂouﬁﬁ{/mé 63&1)95% tthr&h%ﬁ]§§ell-based
ro ucts ar eﬁgener at ed conpr| si ng,Ra out

tlﬁ@t Setfattoflé% ofifFgsERet dvit ?cg%wﬂbtva h%arﬂne&%fﬁ%spsﬂ%c
argdﬁrceshcte hﬁecfeﬂ agneﬂpﬁn&k)nd elitba pmg dA @aqoele@mf lﬁi@cﬁhg_&t) ¢he poly dT
%eﬂuencen F £ 3 Hm]e ord o(t:‘ qlg ﬁlgﬁg ?Eﬁ‘% 81 aﬁofl feﬁté({e ct%a ait}irilﬁ%eletg al?olwslql DNA
lmsestp bgase thetwecedsehefodeséircked variant ni ght not be

p r eS eﬁl% ﬁ/érc%ndtstéﬁ %&QH{S EFustl? grg'né‘r QY thP@R?gTJ}%lig&%le&ihé or a strand

is used to I nsert st
%lmtemnapféyrtl%ee pish 9P 29 pobymsrasigicregie aﬁonﬁww ofith¢ @reles Thejong linear

ﬁ&@&u[e@ Wilf thdn be E&lteﬁﬂﬁ& hlhiybd fh Y536kt ptat&@ sRRIAWdlIRvlth m&shﬁolecules
th the

aration step descri
RPERET IR 0810 TH DB Rr Bl |05 B PP OEN A0 wod
svertode sacpﬁ)dey aghavih@nd molscules Cir jowrtalicatlls thats@ryobigve a dendrimer that
ﬁgq%gges%%hgg}sa?%eq&%&th% dJ %e’?g Hwtéﬁ?% ggﬁﬁa&rlbgqg?l% I]e n%ll\éAJles per
mlacn@%)f fappels Ezprgs dendinRNA rgm’vecttatoe@ hwbllldlzabei tp biofinyilaged capture oligos.

Phelwir11 t}@arﬁt%%d\%q TREEROH Blate B8R aﬁc%é Igtte&fe o§I§NR |s§)§edf Plsitive
arrayl ng ecause e pr obe pools are esi

welis afefhep repapeed to %‘Bmdtt%thﬁﬂ%‘ﬁét“é’cP‘%t?ﬁrW“Pﬁ@@lég% welflf?r f'ether
agnastion! y. For primng the reverse transcription
reacti ons, genespecific priners are used, therefore
for 1000 genes, 1000 prlners are used The | ocation of
the primng site Spb hient Pe B ¥

se

ox ng&I% @cgﬁ\%gcﬁ%etﬁ ﬁsrebgfeg %tcl) Eﬁ@o&\RNA %T(%@ tanJ @1 E)?tﬁl: E%oﬁsq”or the
léqmrtlf eatienyng quqntlf Gagoncpfi pxneesgigshiavsts of Watsaltch ef geaestangirgipsplice variants.
R at o) AShS brirftry & SerBtihefes 612 the QEHsEIGiSLEHBRE s Z{)ﬂ&@soﬂles
long 3" untranslated region. In the case of CM4
exanpl e, al though the fuII-Ig@gth MRNA i s about 5.7

kb, the 3' UTR conprises of 3Kb, while the coding
region is only 2.2 kb. Therefore the |ogical |ocation
of the reverse transcription priner site is usually

i mredi atel y downstream of the end of the coding
sequence. For some splice variants, the alternative
exons are often clustered together as a bl ock to

o o o o
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| ocat ed just downstream of that region. Because of the
concern of synthesizing cDNA with | ength >2kb, for

WO ovg/182ees, it m ght be necessary to divide tPET/EXW06022895

into blocks of 2 kb with nultiple prinmers. Reverse
transcription reactions may be carried out with ,
CEATENiEH PliceSHSI0R 1B prifarg trarStPElo%tidefdlt thd ihtréy. SetgGMhﬁlﬁt@ A al, Nature,

¢ RS e T R b A B B R oD B e, o

el faolosschet gEciapleeproel inedtiont with splies sitegfalt¢rhagive splice sites, or cryp‘uc

BCCHAE R R F A  AEELRLnBRY iy v
dibferet setypfeexans. BRys ffcDNAeeqengasrom larep seslediiT|sgauensing projects
inQRREN0L JVR G0 BN B SRREHE Ténoﬂ/h ls;m@é sdnuee O f, Qucentt auctyl wdihg 9

t@?ﬁ?q;lrérgg%rsgdteaatbrg%ﬂslf \{zﬁlé %t%fm%%ﬁ Hla hltg as ’PSW %tglenre are altematlve?y spliced,
e.eveliserd alasrsmed, P2t DA 1-p144r(200g). ol i gos, aI I t he cDNA

g 'e ner ’@{ %@ ?/svit}L J)f pgo?e:]r[s%egep?erdm?lﬁg[?h th d%ﬁ\?e o t : ggﬁﬁ 'zhlg contrlbute to
t’,ﬂe n@n@mm pﬂ:ﬁq}oaw@l Tyesedsest ip bighed alpkmptess erw@h@ teadgieithe h@hcatlon that the

bR 68 ssib A vE AR Jaeil! B dofldlbk &@ﬁoﬁmﬁl@ for Lfkis §rQisdsds.
the target nol ecules, w thout usin | at

enpl at e
Bad?e&oa#eeﬁ%vswha@g s OFFn e facssoriate bads @%ﬂou%@seﬁss% likeygeoweh hormone
@d‘ﬁdleﬁxfy, EafiensoiNAsefsd, cyaiadibbis ﬁﬂm&nﬁﬁhlé)iyswﬁp}@he d. SatdBiRdnkyet al,

at e%f? tecﬂn (iidr% %4? @,E(?%)egt gu%e Pfl 6{:ge dr1r§' 1}1]% dn 180 ?tmgg dde clﬂaracterlzmg
myle})/s,p\llqea'amanw thd evb]enoa pmhcgmg queh wEsplitrevagaptpsn cangar baid represent the tip

Giitﬁesl'ceﬂ)gr r mtﬂ{e%()aﬂgﬁﬁty %% 1%615 ﬁ@t cHA§ %pldB%\ﬂ@feﬁgoly characterize splicing
transcrl tases are prone t term nat pr enut urely to

ptistep of miNydiayuld heleméuc@t@\r@rr@lp ot %“Pre}ﬁtvserélame pongaRcer and n disease
pevelogidnyinedetal.nOt have enough probe binding sites to

be identifie ene as nt, .t hus wou

b anboyssbeet R s R e Sral TR et MR e varians

W_Uﬂil th_e fdilawing eteygt tr) Prapeye foth Gngthl frsesrasipd DNAefov@rgetadidr allinRINAs. (b)

Eﬂr&ﬁ riQ&h? %en%@({]ﬁﬂl lelnéth &JI] @{j)qirﬁ ?an[l] oOKR Ho%pl%s%& 1rlggrﬁoratmg an adapter

evi dencefrom a sequ ase to support

seaprdngi el By ﬂ%@;pﬂmavomelewrg% torihecadapton ssm«;nce eerasppioling giedle
R@Jahmcm $rRDRBIRALSs th Bm emca&elﬁéaﬁwﬂ‘mvler log e&ﬁéa ofiERIA ORI (d)

ose th th des%r ed ati

B‘iePaé‘I’ BOPGERRGY FAgHRs Bl p“t"ﬁ‘é?ﬁ3 ‘&P?IAtW% é‘gg%sél Sﬂﬁ}ﬁ?eece?}?de‘@th capture

wiigohucleotidelaemslénentatyets b f.&@dorﬂﬁ theaégpter &qﬁﬁda, with &rsddvaced submicron
ga:tt]gr%?cﬁ%rfc %m qxrgﬁcb{l gav& weeélf} Inl 8 rr]mlh?%gﬁgA §Pots no?e gtl?at the tgacgr}clent isa
mplserder ptocess dngdods avtg@mrm@b@thepqﬁgslot" wdivided tj@ﬁ‘{?eballé’ qn eancatemers.
&) s&'ﬁggrf}é}ﬂ pREnGERRARIGHRYs &@69)6'6%4{@ &H%ﬁhab@ﬂe@é%@g euse a

usi ng T4 endonucl ease VII. th the new 3

PPN RIS hooBPBIE e R 36 aﬁﬁwlearamﬂﬁalp%{tobfe|cgﬁats Aowg%molsézﬁ@wt 200 6-
bk Bnd 206 rﬁdrﬁiradta@hdg #11 000 64 1Bor®éxofd ih Gardeftd i1 80id MBrea@pP € all known

repl.ication cate n rrayed concat rs, of. the .
B in R g R S0 P P s oty RS TR R L 8t s in40-
8Bhicleas thiesne iahdoth abpvdng af gomdtegloniciobmopedike idyeument with a sensitive
t
%f%%gqﬁﬁ)?%é% gege%‘?ogﬁ%/ %éggrtafﬂ%%ﬂ Iaztregl nﬁg %‘} ea&?? Q%J (@r@se chter
progem PO gorsthippiisiessl intsnstysng rseﬁttalde@tﬁow iclp@NA 5 on khiph spaiend if any
bf ﬂedexpééted BRhEB| mibgmg e%;emeesan&%d g@h&h oetfamﬂe%flexal\éet&n 3oL 1€ for each

| abel ed nmers. aver age eac mer will occur 20
1¢ﬁ§@”@65¥“E@mﬁﬁ“mﬁﬁP“é%%%mﬁﬁy occur over 50 or over
100 times. By selecting the nost frequent 5-ner, the
| argest nunber of short exons will be detected with
the single | abel ed probe. A ggal would be to detect
about 50-100 short exons (10% 20% of 500 exons) per
cycle. Thus |ess than 10 | abel ed probes and 50-100
unl abel ed 6-ners would be sufficient. Small nunber of
| abel ed probes is favorable because it mnimzes
overal | fluorescent background. Step 2. Find out al
6-mers that are contlguous mnth al | S|tes in aII 1000
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nunber of sites would be about 20,000, e.g., each
6-nmer on average will occur 5 tines. Sort 6-ners by

wo b@ohsg25T r equency. The nost frequent nay havePOW/E82080022895

hits, e.g. such 6-ner will detect 20 genes through
combi nations with 10 | abel ed probes. Thus, to get a

si ngl ﬂn%gaﬁ pﬂg%liefs a c%pl&@&ﬁlygg ofttﬂseexéplpa‘ftgrﬁ GF g 519%1 F > instead of

of 25 6-frer probes woul required.
merely PE VDG IgorRTe oRdlp r%@s ?fé’ij‘ﬂﬂ g or BE?é‘“f“@“%’éﬁ élfli‘”tns e\@ﬁts over the
&Ry op@ktRh bﬁdran%bbdtgla@ers udiiBe @rrem Bﬂﬁé@sﬂ)ﬂ @lrawuy&sd@ﬁ with labeled

B]Rggﬁzpﬁg‘d \/ﬁtt %E]"% es’rd)é% 3 %BSé évr% éf') afﬁﬁ‘@ﬁﬂa <ﬁad]dly51§/ downtoa smgle

askaidd ifs Inél(Nprmairetsem [yl qntybm indendrefik ef atlref callsraitis would provide unique
g&gﬁglﬂ‘oﬁ lg? ?ﬂ)gils ﬁiat.la&:glt cehf Tlﬂgydn%agéﬁecff sébec geq,l]).ﬁﬁ\ ﬂ?&ﬁra’uon with an

e use of 5-nmers and 6- ner
e efirpndain yrravepin aételgdaltdﬁéél-y@ll @9@ Piskie By "sreartd Reolsqd e@mabshort
OBl BRovidedidal BstibhRY in@eshinihg h@ays Sor KhmAIBOGH RRABSis o@%ﬁlﬁll number of

rofilin The profiling. of exons can be or med

She” ip F\%@%g Sampfeﬁ - @Qﬁée‘?"'g?éﬂlalyflf P4 T8T RS gfesélﬂﬂest ?{é"“alyms ofa
mg@ Aurhiche ot geﬁds dredinialidr npialees ef sathpled Mie galyEs prdetds |siﬁnunaied>us1|y 1)
E’eéeé:ts (%ri (%f %g s%%?ﬁ gp?%e %?nt 022 ﬂ&ant‘ieﬁc Y fx%% sno% of %{/rld %gee anﬁ a]bematlvely

spbioddsnR¥Ash yitsei d$0206tuﬁed itp IBWP@OWHYPHI%QTH@ ﬁhﬁll@jhnst l@sed on the detection
bl defedont qupgegcet%ﬁodd%ng gy fogk%f ﬁ&ér&z@%&sﬁﬂaﬁ%ﬂ:@éﬁ@e of ERCRNb-sets of

gene_is assigned a unig |nar% nunber of
EﬁOHSa’f]F m WC@F‘%‘% inythy famey Eﬁ’é‘f‘i’(ﬂ%onc?ﬁlnlg &Pt 87 e TaRdRThETRY-of he exceptional
genes andnfingitivdhess Of thi ag@ﬂe&)upll@wiﬂh Ginpls sﬁr@[e pidpardti @RS ery small

SRR MBSt o i AR, Blee et Slatiipe
liprgries ofumivgusd labeladyind atlbtgted pfobdsahd profiery’ ddabtgeﬂl&s/vﬂabﬂ:iﬂtomeely
Egvgl u}%ﬁ rorQf Eﬁra?ﬁh%/ mocﬁh&% nfsgl I?EQC H"hplyrglgo'sgl' -Ell?c% inrﬁmﬁ%&'hiﬁg process is

I que enes W |l score a
ggugfiallentéq]]@gkt theoughpptsequprsing ofyinglividugd illdengih cBNATdgges; rSBH throughput

&Mbéaudéré@tuh&rww%&&um grmaeﬂn @ msmeurmg@} STIVY s!y:itengﬁﬂ'l%@tcﬁ a
t 0 ass|

1024 uni ry codes, . |
g ) oo G SPEPONGH of MO R Py e e
emmgigenckaand yrogmssiohelt cahendbief discatetyaf nalal splice Variad ocyatitiasknown splice
0 T )
V@l&ﬁt?ﬁoggrﬁy%%?)mahé I%on%c?r%{/tgljccgf? r& %sc’ ?rﬁ It éeaL glﬁ%%})\gdegée%w tg Birther
@ﬁg@@mﬁmgﬁhecmhmfabﬁnme pbiecoarantsfapg thpippossieé usss agiberapeuto targets.
URveR =P SdnROar@fRREI G of @1%”&\/ del 8k hl@l‘f‘ﬁrouéﬂpu%slsiy p%vﬁ@s 864t commercial
equi val ent to having 10 data p0|nts per,

BRpeTRLicy for ererT FrataE %1 FirenesHes o ind ofe, Wdﬁﬂﬁﬁasp Gfinigh capacity
$yeeilisideabfor @RGce PRSIdingV#ds fifcompanal 1 p er exon, on

e ap i B TS P AL T OFer DU | PioBEFL G e o he
malepit blbmegsnta@(Mdse oamain[ck;m;esc?ibtemeﬂce f/@tohyFoﬁi oid plrpades qfene
%emon%tra{i%etﬁe ustuln%sR 8ﬁg£pr?bé: g(iilsd I ﬁ eo\?/: cessafly % c[nnet‘ fﬁee coatel%uglés full-length
f(ebmlcenmtr tcsmebntaly e m@pafpromm ¢odimg {raime. diot gepesi that ane yhoggentkan 1 kb, PCR
SRE 6 -gerdf At frod BRI JSM%? e SREMRC QIE%L fomhe ‘Mlltléh sélfébfee. For longer

aSSI nment, 1ts exon ern w | in he
%@rﬁ@qcﬁaae@@@e&*@dﬁwa&rémg baut 309&p the rrPS@@mrigﬁq @a%auew block

@m@@ andR@rDtR FrapREnt g Bning indd App@pnmmrgfsnés hethgms of

test bridi zati.on

ersiiml s P e o B HE g  Girpl IR ver i, sindfpdesived
vaniaiit Ivéght as e presentdn the cIPA eovome useddortPCRI cat i on cycl es we
will obtain information of 2 probes per each of 10
exons in each gene. For genes with nore than 20 exons,
nmet hods can be devel oped so that 2 exons per gene can
be probed at the same cycle. Oie possibility is using
mul tiple fluorophores of different colors, and another
possibility is to exploit differential hybrid
stabilities of different ligation probe pairs. In
conclusion, a total of about 40 assay cycles w |
prOV|de suff|C|ent |nfornat|on to obtaln ‘gene |dent|ty
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enough i nformational redundancy to provi de accurate
identification of m ssing exons due to alternative

W@ pdocass2g7 or chronosomal del etions. Exanpl e 1 BIEES2006/022895

Cover Slip as Random Array Support: Derivatization
Protocol In this exanple, a glass cover slipis

pr epafiRfast Gk otiREMRS iFisdUP B¢ {2 sﬁrﬂl@ om()sl@?l%'s%lagl% polyA tails of
concateners. The followng naterials are use

salulag @%}L@ E‘lls Rde (é)ptr(é fog t}mpoigfblhty that the polyA tail might interfere with the
Sanf¥I8 i praaisted dexeritRy badv @xnosit o otlhrtelo)e 4 pdblgh &H& a poly-dA

%ilphig(i,n | eneadl LSoL O tﬁgﬁ ent%r@ecﬁ@jgn}vg% %sa%fﬁngmm polymerase

Ryit bedisedeo goukhiRy thsJ,nN-cdf trapschipts ArplrtineeRiV Al gengioddiRvillAe @tudfied with the
YR g, rent  100c oven magnetic stir plate 1 2"x.5"
magnetic stir bar 2 4 liter Nunc beaker 7 4"x8"x4"

gl assPrewsrrtian ¢fermples foriatrayingy Baeygerteesrreby Ppirse deilmqééorﬁvwﬁc genes,

GDﬁ]d h’s%tr@@te@%k ’thBQ@fecfﬁc loés &ﬂﬁ'P@r priniVhd thé ﬁber&%ﬁﬁrlﬂtwh fa@Bns, gene-
boa

ai.r th
&l’e BRI By 1&8 FPé@I i to ﬂ%og pi’fe g( Qoﬁﬁﬂm%? 'R uT‘*’Idl #@rl“ﬁ‘%f e
pahigesie fettharelsase trdnsalptivi ig klecedwitacans sindetitipe reamngb)e to expect the
[ e [ . f .
fg%so (ff QBNé%E?o to Q%M@I :ﬁ‘ﬁleﬁwNaﬂgcﬁ% g(%?rﬁéﬁ %bﬁlg 81?9 eexgbvmuld consist
of thend ethepoding sqahenceandle llong P'audtigansletdd region.nid die capa df Gt forpxample,

amug‘w%efumngm hmmg abolMBABW! Be 9 WITRZSApHeATBLR lvhitht coding region
boat on the |ab scale, Add stir bar

aSr?aly &éhbpébqreé?lg ‘fhe &gtChléoos%%wéFhe repprSEERNISERIOB PG SKg is psually
ﬂhrﬁdd&te@mibwﬁitﬂeﬁm aftthd @Woﬁiﬁe&ﬁmg FthénceK@dr sofne GEliEpl i@, he alternative
SOl Vvin

&ogs are oiﬁeg alust?rgc!c’ té)ge(t: Oeﬁ %s él,ﬁ)rl%:f? 126 Cr te 008 r??galrlcn)béfritg én tge ca,sei (hf Tenascin
Divangats€$.Skph tthelmo‘s@ommon isoform has a block of 8 extra exons, and there is evidence to
suggest that there is variability in exon usage in that region. So for Tenascin C, the primer will be
located just downstream of that region. Because of the concern of synthesizing cDNA with length
>2kb, for long genes, it might be necessary to divide the exons into blocks of 2 kb with multiple
primers.

Reverse transcription reactions may be carried out with commercial systems, e.g. SuperScript
III system from Invitrogen (Carlsbad, CA) and the StrataScript system from Stratagene (La Jolla,
CA). Once single stranded cDNA molecules are produced, the rest of the procedures involved putting
on the adaptor sequence, circularization of the molecule and RCR as described above. The 5' ends of
the cDNAs are basically the incorporated gene-specific primers used for initiating the reverse
transcription. By incorporating a 7 base universal tag on the 5' end of the reverse-transcription
priming oligos, all the cDNA generated will carry the same 7 base sequence at the 5' end. Thus a
single template oligonucleotide that is complementary to both the adaptor sequence and the universal
tag can be used to ligate the adaptor to all the target molecules, without using the template
oligonucleotide with degenerate bases. As for the 3' end of the cDNA (5' end of the mRNA) which is
usually ill-defined, it may be treated like a random sequence end of a genomic fragment. Similar
methods of adding a polyA tail will be applied, thus the same circle closing reaction may also be used.

Reverse transcriptases are prone to terminate prematurely to create truncated cDNAs.
Severely truncated cDNAs probably will not have enough probe binding sites to be identified with a
gene assignment, thus would not be analyzed. cDNA molecules that are close, but not quite full-

length, may show up as splice variant with missing 5' exons. If there are no corroborating evidence
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inch fromtop (~800m ). Fill container 6 wth acetone
V2" to top. Carefully pour dissolved KOH solution into

w@oewbass2er 1 until V2" to top. Add racked covePCEUBIS6/022895

to container 1 wait 3 mnutes, renove racks from
contai ner 1 and wash in containers 2-5 | eaving racks

rBm & her@@dﬂﬁa@ﬁs@ ﬁsuﬁ)omsﬁﬁh%ﬁﬂn@ft}é%/?n A glgéé)ﬁnteds 't§ &oid such
rackKs . ori o) et asj CKS, Se
PREFE i ot ol Eb o v & e i tpad € b ompative

wills tiesleaiining reaetion, tiseh Ay ttuneatddaofreulbsuwin @bt bamebutahzdalﬁor replicated. First
I 7..cl ea .

g s I N S S U T T L

& Bismaic elrgo targedieg the desipid serfuerp, agaw 8rengd @ncbe mnanatqé by dnzyme mismatch

SlbdvhgeGiSing Bl éh@ériua-leé% 7h. Wﬂﬂ @ﬁetn@wt?)" R4, i1RIDRA 38 FBRESwitVht Riding a
e

|
gol%ﬁ%cl%aﬁ‘gw ki ﬁ’r@f’ﬁgﬂ/ P@{%ﬂ&@fﬂlf%@a@a mdgrrligaioer 1. Stir
Wi t h Reppieiet! end dripyed @6ncatmere sfamtson fragiRiits faytde! car’éed’ @ﬁkﬁng
g\‘{“%bﬁn%%’g‘%lf%yb%%ﬁéﬁbeeg 6()(8/@% ’ghe a?%t%{n g@l ?ﬁﬂﬂﬁ’lt%géteaps irgy be used to select
Primgand §-nysr probes fay uteheth@mqlph@@ ion of the reaction, fill
cont aﬂt&ﬁr §elget f]OOU %do' sh&%st ek&hs Etglﬁl a\%Jt Bo aé‘o%? gr?d firfdloh! maéchmg

cont al ner W t Fil cont al ner
EAgnees {pr e%CB of 1&54 watlwl%{%t@{eé ﬁ@ersua@ﬁvefaéea@fh ey rpecar J0gies over
{04, bt Eliiﬁefh&)/ obduBRBF S or GRY €00 tHiheks [Byl: sél@clﬁfﬁg the ﬁlogtrﬁ@{lﬂent 5-mer, the

ont ai to cont n e at
{éf%est nltll‘ﬂ eb% ﬁh(&foeﬁ?xglv“@i; %{ectﬁﬁi \g%@tth g %lali)eif‘g 8ro§ l would be to
dataet abbutep-100 shortlexoort (10%4-209 O 500\egoms) poécytle Orhes llanlﬂlfan [L@lzbeled probes
QlldtSO q%(glllr@a%?lecp@ﬂ&@ 'wgﬁﬁ Be suﬁ‘{cgeﬁ{ R&lﬁﬁi&)ﬁlfgré)%bgé#'spr@o%s 19 ¥a%5]rable
use tzer sca
Prephreihpinipieyiovedt WOWWQ@TOGIPDC) in the small weigh
boat . Sté:fﬂzu Find &R allb-midfs ARk £y l:cfnﬁ%ﬁﬁsmw%lﬂ ﬂEsQn 'éllﬂ @OO@ |g%§]lﬁ9c are

it radutedcllnder g di ne.
o8 ms % (i §elg%ﬁdl§frr1% Op 3y res 28 F%%ﬂtewﬁlﬁmdwﬁc Pipegene. Total
tfier qisites wotld beabkuti20,0a0, t.5.eeaclyb-mbd@ravérape il odclireaR@t. Sort 6-mers

81 SO B2 8 LR g v
througlhseemginptionpywith 1 Glabrled peabbsuThussto g@a lalstie PO reirdonesehofitae 500
e susEnih@mdE §§ Qe probdd %uﬁ bl {eqtﬁxg@'ﬂéahs%ﬁ§ n 0@1! B0 &-REK $hay be
shoul d be cool by now Place al rack

EBES ner one. Cover wit h pol ypr opyI ene box t op. Wit

2 ho L]ILG: to Heﬁeﬂiﬁ df U(BrﬁiﬁnalﬂfrliaKB'BH 1Bat 168 Gieintide GiHITRL 61t6 18 ahd $-hner probes

ont.ai unt | top. .
R0 s faePL bt iR ARGkt s ook ine R e Psine
mkmlcs P:‘h¢ infopmtivmgenentedis equialebSohaigtonmé pBHEH pandxen, therefdrd the use

f D60 OB 6Fhdrd e .
Successively trans léltrﬂg“rr esle%e\lgpggo %&g%f %8 SRECiile biqpes required for a
shglerseteg 1908 2882 onds bet ween each transfer. Rermve r acks

f r ommenpafing! Tife foiRg 6QRbRRLSbePbrfG RS RtMEHHRsed - tKe bt o
to contal ner and

ni.c waste drum acks t
o shL 91 Henliean pbada e ﬁveﬂdgetu&ca?%tpaase cach
a@hdateinghdn txcinbyacan &6 unldidakyydeaﬁ{&dm@tWalpﬁﬁd)}’ar Eak. Blttliaﬁ@fh IEgAdbe pools

t d ts f
(@ﬂgﬂlzgtloéﬁgcrleg Q@[ l% elngu(%g 90t 1|deon qiyg n@ ogelrjlgs&%m%t%r @4\0/\&1@ §:hf:enbe. Each gene
iFasgigheid agyninesrhiraryDige. (F@iﬂnuu@r of BingyrdigGHbusidemhds@o fhevigis number of
%eﬁé‘s‘gﬁ@&s?g 8\@‘3&9 19 dfgﬁ#’t}r 24 DORS Hack E&legg&tlsr o%%gx%ﬁ to‘?l:zg&pond toa

mn and eat 1 nactl vat
il thebipaw icets abC% wmwawc@e-ﬂh%wﬂs bit eamwetcwnlawwn ofhalfofthe

BNS haDDe §it B2 @k 0RQOTRE @ SacH BYRIIhIAyddY aR@RJud 88T F@le genes will
el ectrophoresis. If reaction products did not neet the
required size distribution they were further digested
with the addition of fresh ernzyne. The final

concentration was 200 ng/ul of genom c DNA. The Dnase

di gested DNA (26 ng/ul) was reacted with Term na
deoxynucl eoti de transferase (0.66 Wul) from New

Engl and Bi ol abs (NEB) in reaction buffer supplied by

NEB. The reactlon contalned dATP (2 nﬂ@ and was
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10 min. The DNA sanple was then heated to 95C for 5
mn before rapid cooling on ice. A synthetic DNA

wa@omptias2smas then ligated to the 5 end of thePQPOSINE022895

DNA by first formng a hybrid of a 65-base
ol i gonucl eot i de

£c$AEW@M%@W@E&%A@%M&%WMM@be

ACATTA ACCGAC) ( SEQ LD NO, 8) with

B R M AN e AR R0 3 s g the

¢BERmeB dNDre aﬁ)ty alfo prdvele dumiagky @f the flentifibatien ddta) 150 cybles Wauld be
h \ , .

L7lsed h?ZO {y(g{emrg{}se&) Yt%ot]ﬁrﬂ)%#wdtl—h gmlggﬂ(n'iq%g bﬁ%rk g&lgél\ﬂnh hg@%@ouﬁlsbe

megfgéfﬁmﬁilen P ﬂ%ﬁgmé for tpss of signadgylup ke mipainieesens er gepndsiediens. Bpwill also

Yo LEUAOR Eo@faﬁn;?ﬁﬁﬁﬁi p@lfnts Egr See (2@@Gle§ &’ 50 id $8ink Back Bive 10,000 data
vari abi e bases,  at

enom C
BUpED: fﬁymoarﬂvsa%obﬁ ey ew 2 aasvm A .P&P%%Ofm this
piswin iOdapaditald neltingstighmba( 1 prittibn wiqus pdnk Rientltias 6 Zhetapiiatso Mherefore
@chptt%&ggn% %e?@npgtgﬁe alijr{pﬁotg ger caln Qfgt Té @l?al;lﬁiﬁg\;e%ﬁ%eeg&g%%n level of
ddfapge_ep& (bysnptrsub-{ypinSofishljce |Vitflahtx) lh Fllg’emé‘@n sasapdesi on buf f er
S upp ;)%é# i acﬁrﬁﬁ)hbt‘ Vgﬁlta' gk a@ﬁ%?l&@ﬁdi?s@x@; pagtg?ﬁ:wflpffe pl?&iled in the

for 300 mn _and then inactivated at 70C
fioR e Tisa0B tFss gicr e e19B Fdéeftﬁcgloe;a@&erwmerww afor mostofthe
gends i6l@&Ryd ﬁeﬂ@@rlhl@tlbﬁycfkojn hd3t @sdd M)-zma&m idegiTicaidd eytlek should be

%Iilte Cé élg qﬁ'ﬁf 1':1@}3 cgsg 81; use gkﬁ(op 1dseraltsf%gtfoa cm:f Nt e vxsllecl)tﬁﬁjn {TR)rmatmn of 2
prelemmer@nchmf Oreedsduleaah gehd Eof genes3Othpmore thmotem ngetho@ya@n be

flé?/léloé’eq sOHhB: bR g@r gﬁﬂaacgﬁ BeVp%He@El tﬁe%m&@cﬁ‘ Bn@ﬁossﬁ%?y 15-5

on mMX wa treated wth exonucl ease |" (N
@uoxopupra% 9t differegtrootorss i aptherpessibifigy)iy tamlwffqr%@tlw‘v@ﬁabﬁﬂﬂes of
aqueI%@@gitgﬁ prBe pirf) Rol ling circle replication was

o S5 e oS YRy b v

§ehCAIGTTY ££€Ach SHoET T eideAliee BEKDd foiPairslfy eaeit of 20,000 exons with

. ' k0049 '
&{Eﬁé{i%m}a%ﬁ%ﬂ%&%@%gﬁo%go%‘e ?&%Jgireg%gﬁf%m Eﬁﬁflﬁg‘a@%s%o
alt@a@tl‘re@nhmyr ﬁmmcmmﬁédelﬁms 1 hr at 30C and then heat
inactivated at 70C for 10 mn. RCR reaction products
were attached to the surface of cover slips by first
attachi ng anmi ne nodified olf&BNELl eotides to the
surface of the coules Coldr9Bp asRafduat Af€y Sapmhe
([ AM NOC6] [ SPCI S] [ SP-
S] GGATGT TAGGAAGACAAAA QID NG 12) (50
uM washisctdeple, taglassreveDIPGs plerared dtrivgeend a swpert fos flispesing ANA
Oindutth DR AR ALARURLP dry at 40 C for about 30

cover sTips were rinsed in DDI water for 15
MilHposgB! ¥§'ed. RCR reaction products (4.5 ul) were

Qbﬁ'ﬂ‘o@minﬁﬁdpﬂﬂlﬁlahﬁbﬂ%xy&lar@f(GaQst)x SSPE and added to
iﬂlge centﬁr 1of thﬁsl i de.  The sa@ &g@ s allowed to air
gl AP earAsotioavnate (AP PLPreRi ed off for 10

morgrans KOH D) and then briefly in DDl water. The
then dried before assenbly on the
h%:n%ggcog Attached RCR products were visualized by
Wtbﬁnotiﬁwlh)g an 1l mer TAMRA | abel ed probe that is
ary to a region of the adapter RCR reaction
g}roducts were fornmed froma single stranded 80ner
Phtipetbylforppgrds Gt
A BRBINNMIRKESCAT ANCACGANGT CATNAT CGTNCAAACGT CAGT CCANGAATCN
AGATC CACTTAGANTAAAAAAAAAAAA) (SEQ I D NO 13) as above
but wi thout poly A addition wth TDT. The RCR reaction
cont ai ned target nol ecules at an estimted 12.6
frol /ul. Reaction products (5 ul) were conbined with
SSPE (2X) and SDS (0.3% in a total reaction volune of
20 ul. The
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sanple was applied to a cover-slip in which |lines of
capture probe ([ AM NOCo] [ SP-C 18] [ SPC18]

WO EISEAGCCGAAGACAAAAGGAAGCTGAGS) , deposi t ed | n BCT/US2006/022895
solution of 50 uMwith 0.1 uM NaHCO3, were dried onto
the surface and left in a humd chanber for 30 mn.
Ehgomsol ution was then washed off in 3x SSPE for 10 mn

then briefly in water. Various reaction conmponents
W avatest ed for their effect upon RCR product
fm&&mﬁﬁ@QMeThe addition of Phi 29 to the RCR reaction
@k”qvflnal centratlon of 0. 1 Wul rather than 0.2
i) %ﬁ?mp8ﬂﬁ ‘to create a greater proportion of RCR
peditubte bbdkat were of larger intensity after detection
r h .ol Z on. The addition of initiating priner
E#Q?gdtgg%égh%ﬁ%% nmolar ratio relative to estimated
i Hieperpdugiohedipder at i on was al so found to be optinal .
h Ny eRsRdasdyeRel on times produced nore intense
fI gfscent signals but tended to produce nore diffuse
¢Ht%nmers. Wth the current attachmentprotocols a
2“mu&xk3n5|on ti me produced enhanced signals relative
cubation with m ninmal detrinental inpact
Hﬁ%%“ﬁ@ﬁbﬁ?oduct nor phol ogy. Further optim zation of
Repelpvaghhetts have been achi eved by reducing the
@§&fmﬁk§gﬂg%9@§ntration of synthetic and genom c
targets to to 0.25 frnol/ul in the RCR reaction
Thes o8Pl cal |y results in distinct and uni que RCR
m&mﬂwa&&nanhﬁhaugyrface of the mcroscope slide using
I odtl for attachnent. For synthetic targets in
ﬁﬂ?gweéuﬁ?gher concentration of targets in the RCR
ﬂeﬂu&hmmamaxmm®an®sent (e.g. >5 frmol/ul), RCR
%519%&119 fa ge% c?ﬁntd@r%%glr Olgﬁ;f Qlo? add%) aq hifé?ﬂtmo beaker.

reaction pro wer e conbi ned
WMepsyred0m! of| DI pptepig the sggpgacglﬁ’rgd %yé! aqd@d@ dhesapg mync pgeker. Measure
bLhels ﬂgrhrﬂﬁof K-ai-ﬁpeﬂagfﬁﬂ a@ve‘(@%oail bA hvRd s&al’é aldd st ba/r aﬂcﬂKiOH pellets to the

bR et s T o et e SRR e ey e
&0HEsl dlmfvﬁgﬁaﬁsﬁépﬂehmslﬁm glbda eormaieerso $idl GpreaineAt % -aeiteld] vRERuntil /2
Fnc@ g’%ilr% %f% FS%E&) v 1ﬁ léa‘lte{n{e? 9 WR%{ acg%gg 1/27d1!0 %(%_pn glat%fﬁll}i)cm? Biss ;g

sadutivn énto comachlmn@lri@” trrmph édd @ckeR@Relr sélasctp rcmﬁlr}sr bueitt @metes

Jertdld rali8 HBmEOIRAd € nd\vdsh m@@ntétiherspf 5 R AnEka Hﬂta@l@gﬁgn& @ minimum
the center of the cover. sl |£nmnth cg ture

at Paesnads: Spbmsrse rasks iethspeoianessySeias OGS “ErSBIHB‘%“é from
S&Mﬂefsl 1Gn@? inakd aEn t:vasltdbohtﬁﬁer@lﬁﬁg e Br@ fumb& andathidk nitile gleves, clean

th ti

'arbdgdrw fél Vgr az §Lrl e7 C ean an(égry rﬁTaSS con’ca ngrg nAéﬁa g’h Ga@é%&{%% (%‘ilﬁamer 1 add
@asnl m&lélhmﬂer of donthiger 11 Gtinremiainen 1 :Wh SIBeE tigrief 20 brspndpr Wish & gew pipette
ltlﬁ a(Blal 5 ﬁll\‘f%tf 8L mln-gg}gpﬁdlﬁlgcﬁyl%ﬁﬁystﬂ%% wn{aﬁlgr PekiPhen Fpee proy 10

he m croscop RCR products were
chruiw jmegpe gl 5 Fﬁ\}lﬁroif EI‘?VEII SH@S latﬁ cantaiisy 1 TRVRIEOMAIBY| | etith pplypyapylene
b&abp.| Wait SRh@Ee NS Rfnvitel Pricd to” tﬁgdoﬁlﬁleﬁkﬁn df e reactdplfar contdiA@s 2-4 until

P toppliree i Copend Wit By B ErSfude

aceroﬁs L[IJ;ioh If’ﬂgctmﬁvmnplaion pt5ingnusdapivansiencofer glip r&ks EX :ﬁm[nlcmtfﬁner 1 to

tin :

i TeE 2R 7 o R B R RS Y Bk oy cotaner 7 and
ditay HYs bves. ﬁ@gpmﬂsmof Bacillus anthracis and Yersinia
pestis were converted into single stranded DNA and
attached to a universal adaptor. These two sanpl es
were then m xed and replicateg together using RCR and
deposited onto a glass surface as a random array.
Successive hybridization with anplicon specific probes
showed that each spot on the array corresponded
uni quely to either one of the two sequences and t hat
they can be identified specifically
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with the probes, as illustrated in Fig. 4. This result
denonstrates sensitivity and specificity of

WO deat13f297 ng DNA present in submicron sized DNECT/US2006/022895

concat eners havi ng about 100- 1000 copi es of a DNA
fragnent generated by the RCR reaction. A 155 bp
Laymjt 77 5189 cSRAEN Atef S tdRe cANSHdNaCss tha Mbltzer &4 tdPeigh out 1.6

e L e SR T S A T e R
dipeityEormahide e thxadleanadaldite lgmdipited cylindérefd] toAO(len\gd‘l@yndme Pour 50%
th JORIH%‘[ ?tofagfe%%c?afs#ogﬁw %hgb%ﬁ%%kantm cﬂﬁﬂ@ﬁ@ﬁq@c‘%re?éﬁt once) Fill

egra | at strand usi

n
cg)tzglpm t hntih i to tqm‘éltlgthls gm@f A{ichtge PRGEPRA Fbﬁgvegp lb%%’a) cwg%}ner 1. Use
stitHarto RIDOSRNSY. Ydrath @@cwﬁinfﬁgthlﬂem@o @ablys ueh etatagsﬁie doivéraBeracks

to allow ligatio Je stranded.p
shaqyid bﬁﬁ‘?oé/@f %‘%1 tPZﬁ(] f%rlacksqﬁtl coa inerope. { ngrd%lglt 8'prop)}lene gox top. Wait
2\wash. | Igatisdes lpﬂbrng re&'@iwiDMﬁlplldtlglaﬂlécmtambﬂs @ aid 3 witidmeyfiant!hvetil 12” from
t a%glecontgﬁe!,rse % %Jn&% wﬁsaa%tc%te ﬁﬁ{ 1%4 ﬁ%mtt&)m% lﬁctsoﬁtainer 3 wi‘?'- 65‘?;: acetone 35%

onuc
veater g@t %” fioral to! F}élmht@ﬁer 7 rweth @mtowz r%laqessaféb(psltﬁ@ffer rapksethrough all

Qﬂwgrso{;val 1ﬂg]gl@ts€c‘gnc§s L BLneadBafstir NREMEE kool Rl coRlindtSi dﬂ&p contents
onucl eotides with ases compl enent ar

of ?f@tagera 7310 GRS SHETS: KB oS PO QERL 1o S
niNRes Db @G 18&ks Wi Artigie Bentickr, ey hie@aw rdady foi dttichment.

exonucl ease |. RCR products (DNA concateners) were
generated by m xing the single-stranded sanples and
usi ng Phi 29 pol ynerase to Eappiedat e around t he

ci reul ari zed padant Atk RER Bloai FGGHE. 85 Miroficiides br i dgi ng
ollgonucleotlc S as _the |n|t|at|ng priners. To prepare
the cover slips f@pdisposision opp aGh iR i ed

0| i gg@Mpéeﬁ&hlb @@@, 32 he (Siglﬂﬁtheﬁﬂidamfo) way ﬁagfnleﬂit&t w1(H oemne@r Dnasel

l, ut ld
o T B R B DO U B T g e
d%irﬂaﬁiedh@hi’( opytraiesit biloe bhoxgsintigd by agoet gﬂhelecttapmrewat I8 reaction
pﬁo(%luc‘csf1r (%n%ént Hllé%t GR r ?qﬂgedcs% ﬁg’wlbllﬂ:loﬁ 'ﬂ‘leg Y&H f%erjd%&cf With ﬂ]:e addltlon of

cove were treated
fighlt qmzsemesmelfmalmmsmrap@h\éqﬁ PP®pgad pf @mw BH@a nate (PDO),

PYT i §hdSnasddighsed PRA MY dely BT @ed i T2rolifdl Eoxynliblotide transferase
ture ollgonucleotld sequence

(@,65) %@\fr@?-ﬂ& 1@}bl§fe5 sueggéb]/ BElﬁdhe ie&stlon

cotaifdATe (mﬁMama via® pftrfa)&nddm Vierfsied0 ngiol apittioen hea tpagsivated at 70 C for

nd i d at and
8% e PRSBSOS b AP PR iR
ol i gd sptheti® Dmea adapt@ wapMhidl l@eBtowkes” s the am@mc@%@/ first forming
a%&g&ﬁﬁaggugpgf%ﬁkk&ﬂklzed cover slip, dried for 10

hutes I n oven and rinsed with water

(EAT%T%RAQWWG@%AQ@% PR ARG CAGEER feata
BOIDING 8% £R068 LRI GoMRINNNNINNG TOOGTUAASGTGAC 3'

d t ed
T M R
sBdriepolizt milbaeeasfaeplinB®r higarion efshei Amer torthe §tand ef thagenomit &egments. The
sClEn% H;%Egu‘le cléEﬁ?stsC Y %% eﬁelrétp ba\.%stapltstSh @xﬁi bﬁg%:t@tvﬁﬁﬁfe Pash@a the 5° end
P en asse e CP I n gO C

react er and was rinsed
dfi$he ZenginicdIN/ TheRippter hg(]arpcb‘vyﬁé dor{nac} @/@@0%@&@1@%}200 pmol of adapter
iRl IQMnﬁﬂ; ofdsﬁlﬁdt M ui fr&ﬁmﬁ? toddUnl s Buradr Mir. pesti s PCR

anpli cons were d sequenti al -labeled .
ol i gOABNA Igasp@: 3EWP B% ce@@afa?e%@e‘%e%‘%c b@:ﬂf@ (@t adapter-splint
(0.56K) InDxNiase Iaption SPEE isippRail by WEBO TR ligarn paocaedddat t3gfor 30 min,
uni ver sal adaptor sequence), probe Ba3 (sequence :

5' - TGAGCGATTCG S (SEQ I D NQ4416), specifically

conpl enmentary to the Ba3 anpllcon sequence), probe Yp3
(sequence : 5' -GGTGTCATGEA-S', specifically

conpl enentary to the Yp3 anplicon sequence). The

probes were hybridized to the array at a concentration

of 0.1 mMMfor 20 min in 3X SSPE at roomtenperature.
Excess probes wer e mashed off with 2 m of 3X SSPE

o o o oy o ' —— pe—p— & o o
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By overl aying the i mages obtained from successive
hybri di zation of 3 probes, as shown in Fig. 4, it can

wheoosass2st hat nost of the arrayed nol ecul es t hBECT/US2006/022895

hybri di zed with the adaptor probe would only hybridize
to either the anplicon 1 probe (e.g. "A" in Fig. 4) or

Q@@fo@mhin‘aﬁd‘th«% 192[09\'?21?6d %@70@ for 16 m11|1 LN @c&hd sﬁl nt mW'e&uﬁla very
PR by 2 iSra RRPA M 't i ek o thgection and

tH@ eniawisayppleaiahtad Wish etk ygm@fﬁexyqne TO DN&G@&KE QEEU/uB] Theakaction
tgrl?)geie(?ed Ap f%ﬁ%‘r%smn? %Bl Ie%%{jl?_ 20C éfor az'ae 1 Iéef g 1Sn|actt1v%*.1r(])n iforr] I%mrn aat 7e0(§2
Co nc atlerdigaton @De\aas dlepn Freated v thSyorubledse bNEB) (VB F/ul) at 37 C for 60 min,
gllb@&ﬂg%a@l%h(gﬁt §RNbAI iR 9 a Degenerated Base

Vi

I ndi nol ecul es of a synthetic oligonucleotid

cont aRkllingsirele ralication e @er@a@@ ip geAction beffey fgpligd prNEB zwh BSA (0.1
S&/8D, PPN 84ch GRSP, af aﬁfauﬁgqymﬁamA@drmeCTmeﬂrcﬁcc@mC) (SEQID

articu ROS) Ui
KR £ bl Rap e bRl C e PR Bttty 0
addpukdrasR 8% Td/ful) Slihetegctinn thas r@efaimed for il heat B&G 86l theBlieat ms@ifaréd at 70C
h)(;iqe@% ffication of these sub-popul ations of concateners
enmonstrated by four successive hybridization and
| i gat Rehreagtioppiodusts greresiteshedsto the seréics pfcovepslipabhiirgsfatiaching gmine
Hl@&ﬁ&i oh@&m&@&i‘d& t fhe Kirflee & theRowr slPHOS %R&e\ﬂr@e @[@M[&OCQ[SF-

t aner oligonucl eoti
SR B AR O PR pebed el BRNOS o Bo i vas
tad’dedB’e ti Dnrg aérlvme@dfds)%hpsah 0.3 usﬂmﬂom hdeaﬂllodb(Zte dyQt 40 C for about 30
{nm h[%% coa\l/%| 516‘ s wel‘e rms dilré ﬁDg W Orerlgr s n ?.ngi; 1ee= L Cﬁ{ reacgorweoducts (4.5 ul)
vbe ﬁlem efdnbﬁr@rl Wﬁb@,ﬁ ultqi PQ&SSPE @Ireimd‘#ﬁshtcr the ¢enigr efttfe shdsi. [The spmple was

ElQ)vJe&jﬁ)%ﬂdfyyan@ h&gittgchp@ﬁﬁerﬁll &&%@&9 GF tHebWaeR 3* g@’E and then briefly
nano al discrimnation score is

it egter s%tslgi?e@? @eraﬁirwﬁ geferepyreptieohemistnecont f%%heé Rf&products

R aBEAiSHADE hytridizmb @f llnger DAMRAGaBRABroBBAL is Biipladénty foRGegion of

%he e assay condi tions (buffer conposition,

COACESt rati ons of all conmponents, tine and t enperature

of eaRCR mhatipon pmduct everyioingd frbm g Isuegle stiagded BOrhay shdeigDoA telget
@@A?KN%&C@Aﬁ@%&ﬁ&?&éﬁ@cﬂ&c@f@ﬁﬁﬂmﬁﬂﬁmwm

WwWas enonstrate SIm atl on assa
BAETRAGARNTHMLABALASARS (FER TPV lé}ras @baye put pwtb%goly f: gddition with
ThTSTHE RER réauthdmamuceh/tab KB gt ahdttinRtWas 6 ﬁmfut R@&uamoducts

aver a ul | rati o was 30

bagur R ired i S&gﬁﬁ?ﬁge@ﬁ? (ORGSR PRk sroes QPR LAY The
paipleivab apptiedro apdvert ip ﬂﬁquﬁﬂmeﬁofoipuﬁ%\ﬂo@r(ﬁﬁS\EMOﬂISP -C18][SP-
g?ﬁﬁ%gk?g’?r ggg%éégéxggﬁﬁg%ﬁ}bgﬁGﬁﬁﬁgﬁe 09 1'6d cr’l sg'lg cin of g(? ul\{I with 0.1
WYINaBECOAt Wely gried pelp thegerfaceand (lest in SHymid eltainber for 30 min. The solution was
@bd \gé%ﬁl%d%lffqﬁ)ﬁ)! ﬁ?’E(f&l lﬁ‘mm é]d'then briefly in water.
NRINNNNNNGCATA B R AT CAGT CCANGAAT ONA

Cé/ WWWe%f% thflsﬁ@cq ug)q@R H_rgguct formation. The
a*danrblabml Btto pﬁaicRi rédtichdt AfitheGRLRratos oBREE/ul elférin 92l U/ul was

dapt i nd th .
BAEED Bhadf Rerse gt R oo ARt Bl Bl b fection prove
pNAdigatine dkhe aedit®n whidiiatigi prigiet 40 €0 ©od DO fohignadar ratio eelative to estimated

Ql] cb&@ﬁtfaﬁ& »(Cf?%! fo(n?cﬁg %%gﬂ?lm%p htlé;]éa d%?tgrgbﬁ)}l u}@EJ pﬁoo%[‘:gdquoggntense
om a

to the ran each
ﬂ%rﬁﬁ@ﬁ’ﬁ seanalayut éemlqdé%mm@d%mm‘le élffuéﬁmé‘}ﬁeylelﬁ eWIl‘fh thaewgpnt attachment
copies originated froma single nolecule of TlA,
therefore DNA in a particular arrayed spot would
contain either an A, or a C, gor a G or a T at
positions corresponding to position 32 of TIA To
identify these sub-popul ations, a set of 4 ligation

- probes specific to each of the 4 bases was used. A 5’

phosphoryl ated, 3' TAMRA-| abel ed pent aner
ol i gonucl eoti de correspondi ng toposition 33-37 of TIA
Wi th sequence CAAAC (probe TI A9b) was pal red with one

o T Y Y 1 o o .
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(probe TI Al Ga), ACTGIG (probe TIAl la), ACTGIT (probe
TI Al2a). Each of these 4 |igation probe pairs should

whydwei138222 to either an A, C, G or T contai ni NBCT/ERBNEIR2895

of TI' A For each hybridization cycle, the probes were

i ncubated with the array in a ligation/hybridization

%{0&% a ﬁl? é'?lkl&ll e &éd P%:d’%&%%%%mﬁst rel%% t(g Ofnr ﬁlcﬁga{q&htvﬁﬁl minimal
cess probes were was of f at 20C and 1 nages were

fedicagntahinpRot 4Pop R RiPRIPGRERBISY- Bound probes were

St ri pRederto 1@&@@@5@@1@@0@5@ h&V@ ¥éen EHiYEH Bfreducing the estlmated

s 6%#@}%8@%@6%%@(1 Gnotls Bl REET Lisora R G eutip nis

gbicallyhesultyintiistincfldne urﬂqdell@tpr@iuctporuhesuﬁaaeroﬁthe aicrd@@cope stk using

%Q‘E&lgdb]t g?ﬁtag%‘peflﬂ ? glqhélg %?g%%% ?Gﬁlzlya llh 1e; (gaﬁgf-e%e{tl rggs in the RCR

ase | t1ons as | ust I‘ our
fepctipn gpay B prosent {esg. &f Gupl/ul), AR migskets my lter@éa@ffﬁwysneéwé 2.

AfsRGLAR MM, tItCI@f%thio&ﬁ@du@tfs @. m%ﬁer& L@ RitP6.9 BEF 20 X SSPE and
pairs, and t the nature of t SS/‘? at. positiaqn 32

R HeCaiersb M 8K R qetP Bl PYOAS T/ Eafipracisd maieral was
Pepathfhigr Tomin REIXEISEE aidahddasiety iaDDI WeterEMtle Oide @as then dried before

S ertlbg'ﬁ(:):jl (;[ e 1% grog/e re d (egstgg%logﬂgi{ gng)%ucgs%er hﬁsugl?zn@@ﬁﬁgﬁy ? lt&, a% 1 lmer
EAM@&‘\ ldteletl h@besfhat érgmplemeitarytoatregianzt the adagien o"madlr@twethod 2. RCR

?eggi%n pr-gmﬁtsQ Pﬁl?@&r@ Eﬁﬁb?ne@ (v?tﬁ‘g@lg of f)@S@PE RiPadded to the center of the cover
ol i gonucl eot i d (}x/ have t hese degener at e base

ﬂlpa@@&anﬂliﬂ‘? pebg %?taq—ﬁlé tAddiion ﬁfeSDéO(g 6%}"%5?@&16 é}ﬂf@notq—@emﬁc attachment
gerasitie @foﬁestah@n(ft eahd ctéh{/dtﬁzad sQiffacs AGEIQRHIeN@s InBidated\& room

g%%gt\(ﬁ% Ifor %ngg ag‘ia?haé tf:ﬁg%_w_alszw V\ged ogﬁgrtli} rmmS 1% q)lil gé‘l%ednd then
Hleﬂﬁﬁﬁuﬂmmml@rsﬁdé was BieaXdidd bbigre a&si‘l)lblwom the micspewe.f Attached RCR
Er%%%%% \Ilsgalﬁx lbl%d?zn] Only nﬁ%‘%‘ANﬁﬂgl QJledtsplﬂ)%e ﬁl?tqpéoq{plementary toa

equence was us e anc

eaivrRef theaslanterd Thy 4bgﬁmz§¢ce’é piowide RCR prodest flaspifissof atmpn@poduct
e M&BHls@se.! PRMPRAUBIELRT & RAMIHEGoRF 8B&SshoWrh FRash

E\gbrl di za?q?oﬁ cym?e@ E%UM of LB%OO 12 igncr%(())r pr (%ge and

0. 4uM of the BBNNNNNN probe were incubated with the

array in a ligation/hybridiexatplesr buffer containing T4

DNA | i gase at 20 [ obes were

washed off at 20 1st19 1%%(2%ﬁ6&18‘t§0n (?rf?grr sh TI RE

m croscope. Bound ptsibgElugrescently {atieled8rpbeso prepare for

the gt b @R doRfaiaBdRd 1&@'6f @J&lllu%}ﬁ‘egnsa&n@\?gﬁﬁﬁ pé?jls Lde

BBNNNNAN pr obe set —( nane

pAnsesd B0 sigle strayded BNm?deaﬂa%F%‘wM%rsaﬂ %Péﬂ?‘i ??eé%twg ﬁmr%es were then

Aiked Al reNicgaittedFmEr |®ing RQR@ﬁch&b@decf dnﬁm dla$ @ebhc af HAhdom array.

R U R e e i o W

panrefgiogded BriqREFD MiliFt NS tietwoseqertesspdihel they oin bwu@ln@ﬁed specifically

@ﬁﬂl gllaﬁép A4l ratdd PRPE (iR fedt ROREAE SensB dmLp%&H&@rof

y use ereln OW t hose of stan treati ses
alnlalfxww Pigsenhia swhnéqrw sizgd PNARGSEBEMES Baving l@ﬂ@éwo 1pfgrcopies of a
?gglz%agﬁiﬂt erafof sngéﬂ 'F]Jabt%ﬂt AMS4bp dﬁrpﬂ&m ue¥e fonY 8 dnihracis and a

ehni n | ochem Sstr eC.0 |
B ERIEOE NS ARG K, PoS6 T aﬂé??@ﬁaﬂ%st@ﬁ a bR ety PR
Nﬁh@ﬁu Iwhfch G&r;eﬂmef:«sf the$eﬁ: aacbhbgphdrylated. (A¥ihgystiandes foriefithe PCR
Kro]dtlcts was ge’& ate ¥ f'eg adaan O%QILIC (ﬂ(,lzlgséaag'lﬁtgg Qrtéﬁci u%%% ql%ﬁa %larqlclease The

Nend ddrekemai@@s)ranc%s then g@pphgrylateg]um@mw,@ @Qly@@leoude kinase to

§)6W1@§h°dn%f th@‘s@él@s(ﬁtahd%@bro&g% %@Qﬁlvérgﬁhdagt%ﬁ Sthe ufRr QI fMaptor was
; and [1con” neans the product of a

poI ynucl eotl de arrpl i fi catl on feaction. That is, it is

a popul ati on of pol ynucl eoti d€s, usually doubl e

stranded, that are replicated fromone or nore

starting
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sequences. The one or nore starting sequences may be
one or nore copies of the sane sequence, or it may be

w@2006:88262 of different sequences. Anplicons negT/b82006/022895

produced by a variety of anplification reactions whose
products are nmultiple replicates of one or nore target
ngmdderslﬁg BPLDNA hg&s‘era)&ﬁead' bfm ofanemgef mcﬂéiille%sdtéﬂ&fy‘talt@ﬂﬁate

d
gfgﬁorrlucﬁaotug fcog@%%?ngmtg%r gl ?1 FE% &{ﬁe’rg ond 3\/%‘-@ ogi,he umversal adaﬁcfor The
@dap@drgakcd Brris des, theh aveilacionipkiegienig®s pligoaudeetiqel atiebases

ﬁeﬂ{éﬁth@% 'Jhg ?d%t‘&%ﬁ Hifle I grﬂlq)lf {hg %rée%r L0§ D%{Ag%lécgfgs Qgre removed
ct1on”produc n one as enpl a
b:eta%tnrgdrrgl expreiclprsp heCRamrpdipls | ccmr%tfrmegﬁ) fYere ierietated by ghixing the

Elﬁélétﬂﬁﬁcﬁa Ganles @hd @9@ WEbE R ynekeas fo g?llbmodﬁa 1hB cifoulRHEdd Béidptor-
acid reacti ons ut .are not

st ety RE Vit By SHising Stop Pl St PP EppoRe) || i near

pol y B aepereltieaoter clips for atichisg cnigecmatiifieed glignedeolids gk cover slips were

ﬁg}ggléaﬁéd(‘frﬁg t;(o%lmér%?%ﬁg t1519 %ol ﬁ%@ Tbgr %S?ri)%‘%nc?grgm ];”lr“ ga{:/vlerg HRh treated

wing sodtien Pf@c@rlmromléwerhek@mmbye pesfoge, em:eatermwé mgrtuteg pnd cured

i apovdd @t RISt RB3. Alsgaﬁ‘maldste? &R b3 sli §§ wRR e with a solution of p-
4,800, 159 (PCR); Celfand patent 5,210,015

E’lr’e@é{?neﬂlisﬂ%“’?y@@twpﬁ)a PYrigifizednd dreﬂe%l&r ?amW o qugurss tTh%\FaPt“fe
bligbnucRatide r(k_teq&ndeMGGK@GTK@GGAAGACAAAAGGA&GqcrmtAeoI 3') (SEQ ID NO:

399, 491
Ry oo ol b8t b ngB i Bl i gemie
giovcdng 2 £risl lnnkerrs; abor gayhmeatntD itllobthé ¢adptmre dligo grie uMsp@ ¢, NaHCO; was
?ﬂméd oﬁﬁrﬂ% c@ﬁte olf‘ﬁre HQKI%& &J(}er%ﬁ;? dH Q)%qmpéé 1rF %C o&%ﬂ and rinsed

fication reaction may ‘real -t
aﬁlpwrtfrr daeegnan qragolddie eanerm%@ﬁﬁ%r@ﬁctr% cepjeaninghe BNA

tdhadtenREMHSs Hifuted mqaast wlqmmsmw ul bOWIHE WHB a:Bh ae@dsnacsoaehrﬁe
Ies real - I g

}g@bh%@iﬁ%ﬁtiﬂ% gldgroggq 15) trh Q] sﬁP Flﬁ%‘?ﬁ\ﬁs”é '&mnu,c‘rleg 1n a moisture saturated
clemberi Bleedtoven SlipemﬂﬁhedDNﬂ koncdXenpdreewvas thAc bdentRelsma n cdactioR? Biamber and

%%sggrtseglﬂ)ﬁ? p{l 2}927%? %SPEa %?ra%réilfﬁ%eﬁ gcfngéfte%ﬂ:? ﬁglecrﬁg dé‘f‘ﬁ/gcijfr&l? B ednﬁlrams and

meﬁtISprBampwnr\éeaePrpbﬁﬁ seqnentipliyzyithi T@\MM-J@bmdemgmmoba BrPrb3

Sﬂubﬁcb ONLCAQThACBIGAG-A SjE\%]Ib@\IO" Qge%@iﬁdélli &ﬁfﬂeﬁl@ﬁtaﬁy ﬁ(ptﬁe universal
er orm n% a reaction

Firieaerte) POt B oA O A SIS N 1), spcincaly
slpeaksly ketieBa3diplicog salu&e@pﬁrbnmp:s gddleice : CABEBELICNTEGA-3',
533%% é(%@)ﬁ%eqrmyefneﬂ]carstrohtﬁe n%fke%mghcqn se nec?)g % 1%{??5 were hybridized to the array
yploericefitrataaniob ﬁ 1gM ﬂga@emp a 3rX $€Q’E@r ropth éenfpemieet Egqessgiobas were
stﬂrj:d%f WBIMBRR 35@ 4gpre %é%@@er@&keﬂ%h%e@lﬁshgﬁbscoﬁy Cfhe @I%bes were

for instance, between e two strand

G sirieP DAL pl G SSPE et $9et ok & Anisies e PIERSFLS aéra:rqda%get molecules

fbﬂhéfﬁerxt@ﬂﬂioahyu’rﬂdﬁa[’onbl nding site on a single stranded
nucl

gene ﬁ%ﬁ Y, alyl,%g glﬁcgln;)ﬁ ari“ § éﬁra Q%?ésggg hlygfetiﬁggr%f 3-ppges, as shown in

Big.rigit eandb sean dﬁdnd'&‘f\ﬁ tl@erarrbNA motetdes tilaglsy beidigedsrtih thetadaploe probe would

m’ [33n 31
&WL"?‘?%’ r;cglel hér tﬁé’@ill?&ﬁ%&l’e 18%(%64 g?e 8&1&0&? afr% e (e.g. “B” in
Big . opthivery ée“hfb@ Mewld rhmhzﬂdrzn @éqothr 6 his spseifiglybeidizatias pattpraidemonstrates
Whtlekbnafot @S b Q&H&ms&ﬂ%o‘ﬂé tybd & sp&dcE efitlefiis B‘ﬂﬁth&!ﬁ?amphcon or the
ot her strand, usually at | éast about 90%to 95% and
Yoeddis gpRlicaabl y from about 98 to 100% Alternatively,
substantial conplenentarity exi sts when an RNA or DNA
strand wi Il hybridize under selective hybridization
conditions to its conplenent Typlcally, sel ective
hybri di zation will occur mhen there is at |east about
65% conpl enentary over a stretch of at least 14 to 25
nucl eoti des, preferably at |east about 75% nore
preferably at |east about 90% conpl enentary. See, M
Kanehi sa Nucl eic Acids Res. 12: 203 (1984),
|ncorporated herern by reference Duplex means at

oy . S . o o - L I e
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I nterchangeably to nean the formation of a stable
duplex. "Perfectly matched" in reference to a dupl ex

wore@nd3g2lat t he pol y- or ol igonucl eoti de st ranPCT/Iai0061022895

up the duplex forma double stranded structure with
one anot her such that every nucleotide in each strand
under goes Wat son-Crick basepairing with a nucl eoti de
in the other strand. The term "dupl ex" conprehends the
pai ri ng of nucl eosi de anal ogs, such as deoxyi nosi ne,
nucl eosi des with 2-am nopurine bases, PNAs, and the
i ke, that may be enployed. A "m smatch” in a duplex
bet ween two ol i gonucl eoti des or pol ynucl eoti des neans
that a pair of nucleotides in the duplex fails to
under go Watson-Crick bonding. "Genetic |ocus,"” or

"l ocus” in reference to a nome or target

pol ynucl eoti de, nmeans a coﬁ?@@ﬂ&us subregi on or
segnent of t mcater_rg@rmmrosmam ﬂ@hraﬁﬂl%ﬂdéféhﬁﬁbréi&d As

use_d her enn, rrc])(:“talsC éhe 1cL§‘6’Merbh onuc eo‘tl e”&% ref er to the
position of a of a

gene in a genone, |ncludiﬁgxmxﬂgﬁﬁ@mdr|al DNA, or it
nay r &S Qloféaﬁ'es %Py%héﬂé{ﬁ%ﬁgdﬁ%léolnQ&O%lnglg B (aéEelcferate base can be
uence whether or not i1t hi n, or "associ at ed

9\h’v Ffl intg 4@@?1@pulﬁwné reeharey e elﬂ&r ge/hé% Geor I Sesa gt th?ép@ﬂ@lar position.
ARYrQF tdnbdlentts HRARO FbH HIECFHBARDNA RS HAM &ﬂbGut 25% of spots with each of

ochgndr i a single.nuc eot
Belytenuor R hRrLA e b g SisSfalerhn  Sofmopsacd b o
BIEFEQSU‘hB hybr{8ézatidn and Wigatipragfiptirsiog probes sspsiflesd eathudfi iy bases, as shown in
@V rAc‘5 ?(Hjbegﬂog@a%dt 3 RAM lage?éd%gﬁt%r glﬁ%o%%oﬁ({e oy gaefred ¥Viﬂl one of the

nucl eot enet| Cc locus, or a ansl ocat |

M%%Wkﬁ%ucgfem iBach of ghase 4 ligatign@rahe paitg élﬁekduhzzbrld@e tpseither an A, C,

Glor PRt AGRBREsion SLMSalcet. D@Erirﬁﬂéﬂoﬁrﬁ@f@o@%a@% &l 3"@&& Yained for most
nuc| e t|de se cus ghat

‘Bfggg monsjtating g-g G?‘%{lic? 1t8ept1 sulg &’ia§?|dtf Lnees ﬁgee(n%nano%all targets. The

tiseinircheéion saere Isel@thighest spobsbre tividedbysthe avﬁﬁﬁ cIf Itlﬁn)ﬂ],er Fkuek-specific

ggtla a{ﬂQ ?am\élls;?c!'t] ﬂgeag@%%% the%ssg}; g&l’lﬂ(%lg er 6:8%1 osmon anCf:ntratloSns of all
panqytértemq 2gd temperature ohgach %@sn th eyciedl bliglnqr s;gnabto b@dkeround and full

ﬁ\%@@%ﬁsm@ﬁchfreﬁl@mlé—eip&téhortﬁy\gis%%érgﬁﬁed%lth%@mla} %Hﬁl aséa? performed
conmpari son w th sanme | ocus in another 1 ndividu

ot thesspaisd aras .0’6‘?111161* HIRPB? s s3sp Bmatehibagkgroprgl ratinavas @W&»&and the

h\,lara‘gbifuﬂ hakhﬂlsﬁiaﬂ@ }aBo by %nﬂ%despﬁﬂdﬂ(ﬂﬂigﬁdleﬁ@?dtldt@ $hek§blﬁt§ to determine
ova ou str

BORS RIBIERE pohudrOeriol Bl BisFrefs PRt RRS B pupperot

capfeeutive probe dypleseor &y ndimpdienl noyetprabeld 1ztwteid ouith dffﬂaemrde&ﬂe]t dactgycle.

g};ﬁﬁggg Ah?élnugl%#&la ?%1% rranded pol ynucl eotide is a "hybrid"

ridization conditions" wll % pically
B

§|AtT CATNATEOTNEAAALHARAGBEUA M‘\TCNAGATCC
NOT’EA@'MAA(AA&&&AN&@ g@m iD RBO1 nﬁlﬂg af 15%§i§or1' Eﬁ%rliegenerate base.
|

g?ﬁl}lgagégg}?ﬁ%ﬁ llgﬁﬁgﬁg fgg s one agl the ﬁ%ap olr kLA DNLA was Cer(lj,llaI‘IZed as

degdvibedibefond. IDNA toacapeicaibde Ssnf.gahb okin@drcleayyliedionh (RCR) rdattion on this
ét::ggt v%ey&?&rr d oXto %e?%d%‘a artgrg/a %ﬁse(é: fs%or a%ﬁhls)fzpndom arlé%/ corresPonded to

Tatd@mty r@?w@;d cepibrarigingted froms Sleemoisqml of V14aélrefet£¢r¢r§blAumdeamcular
z?tiagféd@% lU\Iou g 9&1@'&1& élﬂ&scm Al o, 5PNE] dr b @BposiRGIR cordibdnlinto position 32

dize to its t ar get subsequence

liA*n de r@ent@b%%ﬁa $ibgrenulatioas, 8 &R G%I&éumﬁ%séﬁﬁ%ﬁ gpoh pighe 4 bases

@Iasfuﬁ@r RISt phosph6hyfafe@3ETA MR ALISHIRB behReRSoligh:A0RE e EdrREIIBMRASo
may requirehi gher hybridization tenperatures for

speci fic hybridization. As other factors may affect
the stringency of hybridization, including base
conposition and | ength of the conpl enentary strands,
presence of organic solvents and extent of base

m smat chi ng, the conbi nati on of paraneters is nore

i mportant than the absol ute neasure of any one al one.
General ly, strlngent condltlons are selected to be

' — o L L o o
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ion concentration (or other salts) at a pH 7.0 to 8.3
and a tenperature of at least 25 C. For exanpl e,

wa@ondils§26ns of 5xSSPE (750 mM NaCl, 50 nmM NaPhp&phs10e6/022895

5 mM EDTA, pH 7.4) and a tenperature of 25-30 C. are
suitable for allele-specific probe hybridizations. For
Bdsktion ge Tt oﬂQRdrhﬂhls&fﬂémce eemtqrrowq&rmﬂ))&vas cvﬁlobne of the following

U R S et qﬁﬁﬁé@? s R e

funcbe T$HHAY, NCT G@G(ﬁprél@l'IdAﬂ-lyab,rACﬂiCﬁﬁ‘t(pmbe Tl]&SIa) Eehch oBhdS4 ligation

ﬁ%‘a%ﬁl‘rs ;ho&ld gyl?i%lldfzég%fﬂ?er !11‘1 Xﬂ é %dor (F]cgrgg {un% Mm%rbf %L@ 1]%? ga%{?y

orate reference i'n its en

bxhﬂélés@s cyslsoire Probqswremrlwqqlgwfb ihe@irny i alhggrlom/bvbrlélrzatwn buffer

SHRBRATAARNA NoabydR b @'f&'snﬂnﬁt& Edessl ﬂrdﬁ@s \?@f@\ﬁ/&%ﬁ&ﬂo@(ﬁ% C and images
refer to_the %

|nd|n ybridi zin
Weie dsen Wi HBY avesad FyB?L@d L"é%i"*&? Sruap%a‘ UDBrPRareCE %Bfi-nex" round of
hybeiliepioh.de sequence or sequences under stringent

condi 1&111 o£étor"¥9ec%c (F{ %% (Bsrﬁ a%% br%ﬁ%{ 5 e ot ItQ ﬁsLabP s%qu Ooosltlons of all

m xt ure
the spets. T be 4 hﬁﬂmrspr@f@\parsemo Aor@MdNemthm lrykrarg@d b;etmmiy tt) ke array with

118 bA¥E Rient! chatfo}’l\pas qust%d%r%’tﬁ Is;%'tscm 13‘1%I 54 is Bled that most of the spots are
ol i gonucl eoti des and pol ynucl eot i des

in
r%w&reét“@th arﬂiv oesPf ffeéélsrt@ﬁ profgyRairs, g s ﬂaﬁnaturfe)f H@ﬁ%ﬁe @lposition 32 of
i Akage da@aminéadspéciidatel y and the |igation may be

carried out enzymatically or chemcally. As used

herein, ligations are usually carried out

enzymatically to forma phdsphgebester |inkage between

a 5 carbon of a £,

ol i gonucl eot i de R%% } @LDQ 80 &gﬁ%@hgﬁﬂi

ol i gonucl eoti de. A ¥ e Met Qliganugieatidgr i ven | i gati on

r eact i REme Rnsle sﬁgrohme@udreruercheedfa%de QiMtdHG srdegee&@te 5:%@5 at the 5' end
whlc are. i ncoi g rg@ed by reference: itely et

sglu ab%rfl%{n g&n dsL e §?rﬁ©t%qner%cf1 eaéel rofy. t]gs olkga{u@}ﬁmde may have
thesd BOlegBOate besergplaedd dirkctly WexBto thaddepibr sEquE&B T®26mor€had the feasibility

of g R Py s b RIRRORE g h gy atne #1500
oizsngRatide (0190 2 sehicnesiSha CATTAKCORACHD (REQ I NOi AT hwititapecific

?uengéQo K;%n(i&é%%@ﬁea, &gk @E a(ﬁf)tmasje ueﬂ_clé SaEiEY IR andirr at%r a2$%t of 16
msar aey, @p ubl'i cation 200

!%12% liteleg %@Pr%eorl#e@ etﬂrf‘ofﬁmu wge predashg %rqtgnce-readmg
proera Skor bath ﬁlﬁfﬁ‘l,dlziﬂltbln e&ua 8.2eM K @1 Bhcisor blob&Sl 0 invRe the

W lpgc&a nw¥r]g incu ed wdrh ﬂ}e\'c/lr?elmelgt hgai%&% gm%ﬁazlfnbgg‘%r confamlng T4
DNAdigoa ntrQle fopl0 mlamtcsajikcesseﬂ@qeswtrgwashgtﬂff a 2phaskimages were taken
SHPPARE nhééféc&g ﬁotﬁlﬁ ?Io@gs%verel@rg)géd t¥ pild MF thQfiext ro%lnd of hybrldlzatlon

substanti al | [ ana rrres an arra
Pong aubset Ry ﬂn refs, se%wwlw%@%ﬁenn%ﬁwﬁe el'flqe@f BB), spots
Wére b1eto BE [daMtifie OB bS ﬁls cordRhdr aiddy cFe@ifédi 86m Bkgels rrmrpbélﬁemﬂbmd to

ol i gonucl eoti des or pol ucI otld pati al

T R8T it e S O S G HTS] PR BL P LPPRLR 6
the array; that is, the Sbﬁﬁﬁ“ﬁbﬁ spatlally di screte.
In some cases, sites of a croarray may al so be
s pac eldrmagrad synbgls piivcleia geid plenisey.djochdragiryi gepetids, fidandevular biology
§bd &%iﬂ@ll&@ﬁms%%%&dgﬁ’%}%?{ hﬁostextQH‘ihe%ﬁ ég? R@lrn@érggldq%ker DNA

inter-site regions, usua free bound nucl
Beptigpgion, Sepand Beitiap (WeH. Fresmath P iYarks 5%9?)@hehsrneesl31ﬁ€é19mlstw, Second
I&ﬂtﬂint(weﬂlaﬁdbldsﬂéﬁ N2 357 SRract iaﬁlarfdh@ﬁd HuSarl M618dul0 Gerdieh,

éf‘ﬁh b&%eéf g'l‘sér]\ﬁﬁs n%‘%igposfl??b e@Z?EﬁIF;S‘I ‘Ii“% ﬁflg(l?n%f(fjltaolt 75§n%§galogs A

In some aspects, the ollgonqueotldes or

pol ynucl eoti des are single stranded and are coval ently
attached to the solid phase support, usually by a
5'-end or a 3'-end. In other aspects, oligonucleotides
or pol ynucl eotides are attached to the solid phase
support noncoval ently, e.g. by a biotin-streptavidin
I|nkage hybrldrzatlon to a capture ollgonucleotlde

s o e



10

15

20

25

30

35

(1999). As used herein, "random array" or "random
m croarray" refers to a mcroarray whose spatially

waoele@enss267 r egi ons of ol i gonucl eoti des or PCT/US2006/022895

pol ynucl eoti des are not spatially addressed. That is,
the identity of the attached oligonucl eoties or

pt%!:t%gl%ﬁpﬁ)%hl (6?1%rd! Iﬁu%&ﬁty ﬁﬂe& CI@JM[( 899 16}1 %Jlteﬁiztgr Oli gonucleotlde

% ocatl1 on term ned
Bynglepis:ife Pcélﬁal é;BEfP%?MIBh Pessss @rdall?gé%r a“"eﬂ“‘g“kes equenci ng,
hybr i d’ln%ih@&” %Er@ @iefbﬁ)dﬁc& Gﬁﬂﬁ)lynﬁhleohlib%rﬂpl1K@tlorﬁéz&ﬁ&mThat is, itisa

gc]rp% ?%{c% a eot]éleiJ us %Fyé{(m%? stré?fgqhafc %ﬁg%@a@c&%d %ro]r% roneaor mo¥e starting
Rigadness hiod anng yr, mdk8 star6 i efiBrcef BYAR)one drunokesappies ofdlie,sarh @;{uence or

{
T
pidicationraastRne Wtoseradvsts are M&l@le perlipatds of s @hmerR Waewclslﬁ acids.
h@&réﬂ?sﬁéhﬁatlaﬁ ré&ﬁoﬂs’pfo@ﬁmr@%})hco@ aréX 19@’[@&%1{” ih haibadepiring of

WAt son-.Cri ck base pairs % %
ffé%t%‘}t%ﬂ@errﬁ“%lﬁ‘&‘ld% gh@wleﬂtlw g @I@H’m@ Eieiplaigpolygleotide
ﬁre Iadjldred\foahe cﬂ%ﬁoﬁbf @ﬁtlorﬂﬁﬁﬂuctp Olin s o, &nﬁalaardﬁven reactions are

TR RS B o
Sgqeedich refactmm iaclpdsf lext enod LDl to.aglyemeaes, chen reagtions (PR, linear
gﬁ%&%@ Foactfohs, Hﬂéﬂ@a{mdtsbﬁﬁ@dé@ b EPASINE 0PI ABRA s Pfol ¥R Eifcle

ases | nsertl ons deletions. In sone con exts,
eRelifigatioge 2k thadder %ﬁloeq@m the foBpwimpRelseang s fhat s nesypprated herein by
LddrMRE: SNttYs SPaRES, pddntsareds, 19159425765 1lss 4f6eb, bazyve 800i 1139 {HTRD; Gelfand et

FabRon g 110 tTE SRR Hol Pkl 05, R0 O, Bl
PAT6707 fairian o a4 B putat 59U €MEABAA); L Batie US. busieS, HARYe\ono et
W }agaﬂa% p%!eﬁt ﬁﬁl J@th*%g@gﬂoﬁlﬁ%m&%rﬁ ?ﬂdl%gmﬁscmd th l ﬁp(ﬁk g@ec’c

I ni1nc natu cl eos|
pmgllogm off the Pverdion oy PEpdEredby. Pq%sdﬁnrbg@mhﬁqsa@pq—r@actl@n @ay bg@ “real-time”

gﬁﬁlﬁfchth)%@f a dRtekiRh BIRETidry 2NaiBaIk &1513 pe% a E’@Eﬁdn @ﬁﬁh@ b, be ARgkured as
(Freeman,  San Franci sco

}l'gfa@p]éfﬁe%ontri?cﬁlﬂﬁlar%qea &g reﬁll: 1raea (gﬁ (Vﬁ:{ egltbelgw or real-t1me NASBA”
ALkk@ibad id €sonh ansil, NyicleD dicills Rededdchs2s: R0 § 553998 eitddike references. As

B A B Py G R B rcion
ki twrelhmeensla fobwipmeenta@ing ﬁil t’pgpecpg@syr]y eapefantsfor peg'qrgurggqeactlon which

(rhy %Q])ade Qﬁt nbte llln'itgcﬁto Bﬁ’ff& éﬁ@:ﬁts RS 19Mht8i0 pli Bed seleQl&Y eI @rring a
capab speci fic hybridization. Such anal ogs

F%@loﬁcﬁéltss%ﬁaﬁ%rﬁ iSEAVFIBRFSBSEHE: desi gned to enhance
bi ndi F(gm@)[eﬁﬁﬁtﬁlgz IOE@bstirﬁﬁly(bemﬂém@ita@(’l rfyrs tol tl‘ﬂf(:}ryeﬁﬁﬂtlon or base pairing

gﬁtgf JE?&EE&W ﬁ‘? dglﬁﬁ)é%e&\geﬁn HucEePtlcgs oxy ucl:'igic gc%s suc Sa[s Cto rantarée Q«gween the

I zatl On Or" nuc
esdtstdantedqoble ptmndadéiﬁ\lﬁamdeqdlm béttvesd ai vilgbjlﬂChailde anlder and a primer
ﬁl){l %]te(oﬁ tsﬁ%%%}%ga; g)ntlcl&.r 29, en?éntary@ﬁﬁeot%‘ alb, e-ﬁglglliy, A and T (or

smae er et al

@mnﬁ Udrer £andsgr Tivq tiegle ssar@% A o5DNA nplegejes afersgigdy be Sal?f&nﬂaﬂy

Eaﬁpl%n:léﬁ?ary ViaRes EH@ |n@cﬁé()t1§e¥ BEshe @tfanf) QQMFME] laB@ikd ﬁﬁ%oﬁuﬁ@dd afd ®ith
capa enhanc ex sta
TR st T BRI OB R R EY S iRt e pelsgtigegof he
b&ér&trﬁhdaﬁsualam dat &ﬁut)90%m@$ﬂ% del maore prefembla dlotl sbsue P8t 1 @4fo.
rs\gt‘sv%a/elly 8??&1&%&% com n%men%rltﬁ %ﬁgggﬁegaﬂ IRKIX b%%%&ll&%ﬁ h)%%ﬁlze under
saekiechyhuditagprecoadifiohs tqits mglemqah Ef ynnq:al‘ldé selmﬁrp@layrbdézatlswﬁl occur
thrgtgg}y Elaﬁlggs{ A% 6%%01@151&{13%{&}@}(/@1‘ 4 BB fGPRIET4GH 83 huklebiides,

e synth eS|ze usi ng net'hods descrlbed |n the
I|terature " Pol yner ase cha|n6 eaction," or "PCR''
means a reaction for the in vitro anplification of
speci fic DNA sequences by the sinultaneous priner
extensi on of conplenentary strands of DNA. In other
words, PCRis a reaction for making nmultiple copies or
replicates of a target nucleic acid flanked by prinmner
blndlng sites, such reactlon conpr|3|ng one or nore

. - _[ T Y Y 1 . I T '
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extending the prinmers by a nucleic acid polynerase in
the presence of nucl eoside triphosphates. Usually, the

WO e@et138267 i s cycl ed through di fferent tenperatPCEES2006/022895

optim zed for each step in a thermal cycler
instrument. Particul ar tenperatures durations at each

Px%:%&bl %ngas{ 1”55\&5\7 5 ‘%f m&g lg af 1%@%0& &R %orgpg&%ﬁgr}p @eenﬁnﬁanehisa

act 0 novvn ordi nar Yy
Nigleic Acigs Regyldrpl ¢19$4édn°sgpmtaﬁé hergin By %sf5te8%:  McPher son et

al,  edbipRikSmedR R leabt thb &%h&&btldépﬁﬂ@ﬁﬁdﬁyrﬂﬂébnﬁ’@@%t aréMully or

P t I Oxford, 1991

et BT R P B UBHE AT P Bestor e
u&ﬂeﬂ@deﬂ'ﬁﬂhdﬁh\lﬁa’tpmo;&mw &formed Teudrine“aptaabnyti el ‘hehrigieation” are used
ﬁllt{e%hgﬂlg abglctb g’le{m%e @%qa‘ﬂ&{*&‘alé{aﬁig dlg)'iex a?&?é&ﬁﬁ%@c&{éﬁ Gn re%gfgﬁce toa

mper at
gmexm@ls thahidre mly-naé plgomeemémané% m&lqgelﬁﬁ@rdamlmfem hdopple stranded

SiRRGR Vﬁf% otzﬁ&&heﬂéhg the vy 1o f@%éld@mm{mﬁﬁgﬁ?e@g%dt W§§dn3(§1ck

or g, 0 e reac i'nclyding but not limte

Pepensiing Withaputepifg | ‘P’%Wh?’fé?’c“g dThs%z@n EEPARY PR DERets f:bepﬂmng of
mtlcosigy aﬁM@ Ja6iRys dedxglinbshe, ducléasidedReidct-antinoputihelbiages, PNARGEd the
ngeog;at ey n,iemltHoyeEl eg nRENG lclll"tn?e% lreg lég\{v?eg gvgocég]go?uklgot%gd%
mlyﬂuﬂa'otlld@l-'meanm p gainofRGHeotifipg in thedyples teéd@dln@ﬁngaWﬂm@rﬂsle
B(l)’n% ?Cfl pt ion reaction that converts a target RNA to a
conpfenentary sin Ie ,Stranded DNA, which is then

anpl i ﬂe@ﬂlc lq_gusg orflegyst | rgt:relgp to a@e@me&f&g_&ﬁ poglml%@u@ps geans a
thl@tbups'ﬂb@@bn d)r?segnféﬁtQ:{f ﬂﬁrgaioﬁle oh@@&lpﬂlyiﬂMlebtﬁfeeAeﬁlﬁ@herem genetic

I BB T PR o G F eehih s Py B erf e eenome,
heaﬁﬁg@mﬂph@ﬁb&ﬂ@NATh@nmwaﬂewmamymﬁ@mnspmﬁmnﬁgﬁmmwmammme
5/ ! ?r dltot 1%8 1(r)1r (Iggisso 1%&:& w1tht h eengl e[‘l:’l %get Iaﬁe@lf gge%%c%oc&seTefers to, any

& Veattion
edrtia of gddofSic spwam:n,t 1n6u<ﬁﬁ@mﬂd(510(ldriad1@|h@n 'fipm a\Nngllemmieoede toa

Sremedt Ter R BBy rpalo 300 bR 87 bt en

_5 , 925 (miefic (vanahe @rlﬁ:_hr&m siﬁﬁﬁmmmsl)wersm inkertjpas e d¢lgtioapBone or more

1N . e I

8‘}11026;311{1&?%%%%9? fg?l[sf(;églt@%sllo&%{oﬁ@}gg gm?g{l/ : %Létlg Hhcus tﬁ/snotheg/ genetic
tocusa [in onkjapbesi genetie VatigntRessesan elternafi e nuglpgipe 163%06(212 @@eptic locus that

wgl\%ﬁé'brés&t & SPphlRea Bﬂﬁ&@ﬁ@a‘ijs Ae el it 1Ys dustsiae ﬂfﬁﬁltuhons insertions,
“Nested PCR" neans a two-stage PCR wherein

Wele@%’ﬁ with respeqt fosqthesapenhe Hoﬁ%lafé‘ﬁ}'rﬂ’ll @thérras?f‘;t insertions or
8GRt BGEhehie 10tds SonjRWeSBE adfitiddldr MR bsendd of BAST 1000 Budotides at
whi ch binds to an interior |ocation of the first

auebllocys rin copasiseriwille theispme locys injppgthgsindhddual of ypopulation.

refers %ﬁdlia@lo@ Bes Atk FoRks 11‘1 Waatiwe @m%l@-@ﬁnﬁé@l'bo%ﬁ[&oﬁ&?bmd non-
rlrrers used enerate a first a

coovéle@'rxdcafoyn b?‘fﬁ% %bleﬁ%lﬁedtmkxm&ﬁéﬂ%m%% “E»fbrlﬁ%ﬁi@n’ugaéfdﬂso refer
Eanﬂ@E’cfah@Haylﬁld&@lﬁ.‘dhﬂﬁle r@mnﬁge@hﬁm) deutptstraed polynucleotide is a “hybrid”

oMl ¢ e | tiple t
S HpCe TP o RS Sy arca b B G e onte BB i bap abou
il &f ore nmellys esy then etwsl) 506 mM sidiass tharebout £00/mla Ar ‘thgtdtidgetionibnffer” is a

EI oc%@zﬂ?sofu %s‘il&l‘ézg f&?ggﬁ' 615 ggeg ﬁ% SIptelﬁlgere%ll es, cépﬁel as low as 5°

0 r rea
BCRYt areltnically greatadithan R nm 1ypl@ﬁﬂly Eieﬁtﬁféh%l ah%ﬂé’@mae@/@eferably in

Qs %%bm%@@ %@ﬂdlmbmw&a@mﬁw f)érﬁgned%’@ﬂ gthﬁgaﬁtlcmti’gﬂ e.
neans a PCR d esl g neasur e he ab un‘fn‘gtqe of

gRnditigpsaindsy which ¢ ero?ea‘vla é)zbr@@a i9ds &"’é&“ Jufsegue rlageafrcon Hons are
§dq BhicddPend €t At ard Affdrdt inRERrdnDelctitkemeds Ot dhgatfieghdntsenay require
guantitation and rel ative quantltatlon of such target
sequences. Quantitative measUfenents are made usi ng

one or nore reference sequences that nmay be assayed
separately or together with a target sequence. The

ref erence sequence may be endogenous or exogenous to a
sanpl e or specimen, and in the latter case, my
conprlse one or nore conpetltor tenplates Typlca

o o o s o o o - o o o o o . o
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Bi ot echni ques, 26: 112-126 (1999); Becker-Andre et al,
Nucl ei ¢ Aci ds Research, 17: 9437-9447 (1989);

w@pomasszan et al, Bi otechniques, 21: 268-279 (ROP6%2006/022895

Di viacco et al, Cene, 122: 3013-3020 (1992);
Becker Andre et al, Nucleic Acids Research, 17:

1%'1%? léy élzT‘u(o%' ge r),ratm%pgr %olgcq%cl ﬂ%tﬁdlzatl % |A¥ nfﬂ lfgc?otré %% affg{% the

ercnangea
stegancy of hybeérranp@ Inyzhrémg bise prieroEhan agé lenﬁlrr@thér@mplp@e%)earand&

§eﬁéeQ)f '\%Qﬁ‘c bR ENBanlBYerbSRse R bBdtching, tﬂ@éb?lb%at%n%@ﬁﬂﬁ%ters is more
nomer s maki ng _up pol%gucleoi

SATOGBh E) Wo Feliie met e S BIRAIGE. GHEEDt rtr%eworts‘r’fwar Fiselected to
B@MﬁmBaCUB@&ﬂﬂ@ﬁ&HyﬁhﬂﬁkmﬂﬁcbymMﬁym@ﬂahwdﬁﬂuh&mghmﬁpH

ggt o Or{ggrED (%rarggns II%C?LBIG sal %gr?c[antrap on of BtclgastQﬂfl’M Qt{l%t}no‘?esthan 1 M Na

ase
Hn@gser&emndor othews Ity et al-tlrbb"g@tOééirand yt@@ger@tﬂre lobag éeaﬁ éﬁ (G rfgr example,
QJndlthB'r% olf 5 @PE tﬁo tn‘M m(ﬁi l'%l ¥ I\Qﬁhogﬁh'a@ | %MfEﬁT@B pH 5‘453'@{?@ a

NONOITer s heir 1nternucl eosid éges may
WamrﬁtalleI0§/2%@c Gr ¢ Fjatde fonﬁgrleﬁeeca”ﬁaroaggvbﬁﬁ a5y Foré‘mggent
Bliibd! de¥ foR SGHbI] ABIbRBK, mﬁﬂcl{éaﬁdﬂ/lahdtly ‘WUl GMghing A laboratory

SR 0 S B R BSOS, P 5.

BHMle@ti)ﬂi‘d Iarlb]inhﬁgLilrmta&(( 1099),grhinh ps hpl@b)rmrtmporay:dtbh geference in its entirety
t . f . » or lik

or al?%ut}g?& ab ﬁhlgl épgégﬁe té)r Lfﬁ}éeglﬁgégﬁr %?vnd&fng to” or like

o¥pregeons edfem th@ren@rg, pployine.cr Bdriligias plaguisels sERRytishy foor only toa

4rRGEp %C%tﬂd&:%&{ﬁghc@@r s@dﬁ%&@@ﬂm@& sPMgdht RBAEIMER vB&Bhat sequence is present
Igation b one of ordinary

%ese ,

813 PIPIRERPG G ge foRd %ﬁllr‘l:!la‘”t) I'?;.?ItA %Fqlgonucl eoti des or

pol yntGdaaed" in@Res té frrh h&ﬁ/&lemt sridaon ﬁﬂ&gaﬂﬁtﬂedn theterntioirl eworpr more
ﬁjgcli%ciaalégc]is %%?olggrguglggnd s and or L ?ynuc(feo Qes 1n lcl eﬁgﬁg%ﬁmsrgag%n The nature
afh¢ oy odingage mep rqynrvalblly end/rm lrgaewzrwmvp Farigdentanippsically or
EI%WJAH}'; | ,@s%édqlgx%l Né%’u&@ IaIIGXISL{aﬁ)}n&ﬁ‘ICH Gut%h%aﬁcfa@ﬂoQorfn%\/ﬂhosphodwster

nononeri c unit ar e
Heifeq heotpop b5 SIDOTAT .ageémer ”é‘%‘?cit‘ée%f one ?180%6@% |W1tP ﬁ g g another
ORGGBROtiC. Wniatidy oMby BifiveR ligtibyRattibe @t dderited in the following

?elé‘ltr %u%%lagaﬁ%lpw&qoraﬁ%&& e %ggcgé) hl?c%{%% alss%u S W&ﬁo Letsmger etal,
Bid. patdre 5. 4T6CR30:FuoDd 2k Hat patdnes, mdn@cﬁopueés pateat §,426580; :Lgl'ldegren et

gl 8%r ayn %%1%&{ X&l%ll([ fé&htNlﬁfafé Atcnlgkeseﬁch Qﬁ@% ?881 |(1999), nggms et al,
eox ends enot es deox I ne, denotes
o EmoPnG) B0 e ieed o, KA, 150129 GEHyad
gﬁﬂéyde{/‘ Q8. rﬁ%ent é&gllczﬂﬁﬁ‘ %(ﬂﬁ)l wpisd |Hﬂr@ymaﬂ@11@ﬁ§n @tlzhl@rtékbﬁﬂ?ace in a ligase
i ndi cated or fromcantext. Unl ess ot

i e A S0y AR GrA (A G OB T g o the
Vikd, For fRIphrawildr hgseenttii®ed.osed in Strachan and Read,

Tg gg)n “I\D[%é)grga[y:' Of “ar(rge 0 ﬁeta%r tz) &sol&l\/\éésg%u (l)r?l’?a’vm%}'ﬁ L‘Yw%@é Ksually planar or
mastartially plaat, e/bsh g@lges @eargpy oﬁ@‘@s(gpa@@mg siqheic acids, such that each member
g%%ﬁﬁXﬁéﬂo@ﬁnseQ@%Xﬂ BRRSE 1ﬂﬁqobﬂ§éa)6ﬁ%dﬂ|¥moqﬂé3%r SWnudtfides and

eir ribose counterparts for RNA

ked
gﬂﬁ@iﬁﬁwmaé¢ nqt PW@@’@'@ withotheragmbey sﬁap FHQ)?QWS glat is, the sites are

Gy :BrefdO RrsBmé bhrs@ sitBd6Fla @ifdrbai@y MBPAIRDS spaeedgapart as well as discrete;
|nclud fie ars c eos

HiEdEst e dogioCia Pouptieh S st ey i p oGS Py feeof
bhed @udeic @hiz. ysmndm&siempehybﬁalzanoh sltgsmabcddémbmaﬁe beo raddressable” in that
%‘é’lok’an%% %]n%ﬁlée @et%trr ﬁg‘z %kﬁh;eg'\% Bﬁﬁ%g salrJ ﬁ%w@?ltr{rér?g&%}med for
then selectlon of appropriate conposition for the

ol i gonucl eoti de or pol ynucl eoffde substrates is wel |
within the know edge of one of ordinary skill,

especially with guidance fromtreatises, such as

Sanbr ook et al, Ml ecular Coning, Second Edition

(Col d Spring Fbrbor Laboratory, New Yor k, 1989), and

I|ke references Prlner nmeans an ollgonucleotlde

e N 1 . " 1. i s o o
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formed. The sequence of nucl eotides added during the
extensi on process are determ ned by the sequence of

wa b@ot1382pt at e pol ynucl eotide. Usual |y prinmers BCEUS2006/022895

extended by a DNA pol ynerase. Prinmers usually have a
length in the range of from9 to 40 nucleotides, or in
SaiPle qﬁ‘elqe ktsRet ﬁ1 sothé é%fi@ctl.“thé @lg&ﬁlcnawala@& blgiﬁmeoudeeaa@lmgle

par a ers, which are
oD P R et eaeted B HC LGTRPLPLR S B hORBRP of Frend. In
othdr ld@ectsl bligdauneotides bigpotySyclaoiided art bitadiey to thé @ilid plmsesupport non-
c?og/%lgn?ll gye 8tz1111|’:stre§£)\)’1c§1§ ﬁrﬁ(&&t fg%ﬁd@ag\m? #&%Q?p%%}) Ll?ﬁ%ﬁlﬁf%otﬂfe that is
¢omtlently iboynd ing) tha like. ﬂpwmt@nWwy igghnplegytinesvigwed in fhe following

RRtkatdsu 9&%9@&&? Mlasa%raﬁst tAYPr&Lftlcaﬁ‘Aﬁﬂ)rga[lﬁ kIRD@’ke@Q ogf%memb)ed
at each hy i di zation

SRR Sy B 7 AT AR OSBRI SiRPETARFs 60

6/1/9995 A§ @Ed I&X@:ﬂ'ﬂﬂaﬁdomaﬁray’i or | Iﬁf&@ﬁ‘l niiérodrfag” MfetOAMmIcBrrayaghose
S'pgtlﬁgﬁ Slrs?rete regﬁ)as st §16$ng ﬁ%eg QIR mecgerothlleg gr?c’ é@t%gar‘m%lly addressed. That is,
ihe tdemttt)hdml@eahﬂhyd qilgchuplecftm ortpolyaucleatides ¥s abt dispergpbloigh leatt initially,
18 £ ohiSn, B ng@e ae%ﬁwbﬁpaﬁemar cpbifiif of e b6 e O boquencing,

aces. odi ent s [ east one surface of

yfedigiag dq&ocgwqh% oyfirg likep Ranggmsnieparayd ars fraapeatly fogmedistyplanar
érfhy SORRroBERQd) lgnmeﬁlﬁr dt b1, Natre BRtedRBiokiahb:e530-6341bo0w); (Iailéy)ét al,

T SN R T

indeledites, or the |like. According to other enbodi nents,

the S%gn%tﬁ%u%emg%é deéweéﬂag tVLJkﬁtJe%m Rfr G?@qngNA) G, and C

res ere eonet
@tlmﬁhag the éh’ atsené?rwh\ha@ern@m @-&\end A<ty The igh mﬁe}PlP gésmgtchgs gggar-A, T-T,

gqecgtqu§Q;goqumggg§e support, such as a gl ass
m crogcope sl i de. "Reference 1 g¥€nce refe

popul YP@HPn" H1 ARy grepugr POyt mﬁfﬁ\chg%ga%@ﬂte ggana
DNAandldalile,8adhi a6 B g@if, thaNdisfers 0ImuBbiAEe shauienvecftbnf 4 1©ftrende)DNA sequence,
%1‘2 Vliziﬁi.q%pess?q%o %é rzogﬂél%ésgje geggetncqo ?}p Lllllte %%IR&Q ba%gs %oﬁ%,a@)@yeleﬁon&
hlhelné onteats, tervsegk ofiédtion ngioe@eectbe,tmﬁ Utlihersity Press, Oxford, 1997)
ﬂ%@&% Rl eﬁuéﬁmnﬁﬁera&odw@e awﬁa%s &ﬁﬁg% Wﬁaé{ﬁere,etaw)@éau £n

| ation. er ectl

opu
PEYEIT aph véb@é%as ? Bqlmormféﬂs F%‘Fé”yr”é‘%%%‘l"tj s %Pé%?t?é%ﬂge Bth no direct

bdﬁﬁ)ldg@ﬁl&:f)ﬁ@@ﬁno’é@d test populations are identical;
ot her e_.an

Tybr capositen e R SR B Rt 20 SR Rine feoppa 2
hefeykes, ch)puleambﬁinn HpmbkgmaviBakan,dN A Rerdiengior Ro@Ed. (Freeman, San
fé_% s%gllb%% ﬁ%alo%ss Energfelle e%@rﬂfdl%&?o%s ﬂah&@%%ﬁém n%tUlQ(ﬁld@ﬁlavmg

aﬁk I'n one aspect, a reference

pi@@jﬁ‘#%ﬁgﬁipl@lps oNar Iﬁggyﬂeé@pﬁgf naigties, echNpqupcbl?yaﬁcpelt@Nucleotlde Analogs
geRoRis, Névbmkywﬁ(ﬂ)omlﬁar}%QMnﬁs|dhe1hhém<e%w§ 9@511133584 (1990), or the

@%%&f@%prgglm%]@tqw HF aq?)?brl%{)fesrgeecgié E%k%d@gt%oigg ﬁ%ﬁrl]n)gnalogs include 5>§nthet1c
flerlebiieg fidsiprrdth enhtamcs sman@ﬁro@mheaémmompldmm ideredse spadfiaty, and the
Blg %ﬂl? eo’rbcfre%\comp d%n %’}1@ S Vy thé d ﬁgorﬁlz%%lon or AucQ%Q Fe\élst%ce

from
phopaem e desaidhed urddlalmn dréPemen @eectﬁbp‘@l) droabsp et abExDRNInABier. Patents,
8?9 Sﬁ)o(%%é sﬁ&k@%ﬁaﬁ rﬂ%'r@&i Opfhi b @ §thRRal ‘gxolbé'}]'di %hﬂ%'(1995) and

nucl eo genes or exons thereof

@eh Espmlans gessh e@mueigot ¢ thag pre gapallp efesphagping ik Stfa‘slgy include
VigtbhR Rbide I\Qe-glﬁﬁpl%gph@raﬁdgt@@dreférfe@ RStk ds OniBAdsVRYtide Alicleic acids
the like. "Specific" or "specificity" in reference to

t he bi nding of one nol ecul e t@sanother nol ecul e, such

as a | abel ed target sequence for a probe, neans the
recogni tion, contact, and formation of a stable

conpl ex between the two nol ecul es, together with
substantially | ess recognition, contact, or conplex
formati on of that nolecule with other nolecules. In

one aspect speC|f|c in reference to t he bi ndi ng of

o - . o S o - o I e M
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conpl exes wth the second nol ecule. Preferably, this
| argest nunber is at least fifty percent. Generally,

worpdoeass28s i nvol ved in a specific binding eveneCTiasym®06/022895

areas on their surfaces or in cavities giving rise to
specific recognition between the nol ecules binding to

@é‘it@ﬂ?ebcﬁl) h&tin ?SE?&K@*) fgd- (?@@&ikfoh&le@ﬂld%g |p819ndcl'é§tidé§j&>ntammg C-5
antl ntrgen 1 nteractl ne-su
i R e, REB SRS N B T b ok Sleonyeisqiides o

ﬁﬂieyﬂuﬂﬁb&&bmﬂﬁﬁal@fﬂikr&y b@dynhgaaatlhsmgtrnedﬁes, described in the literature.
rece p‘tl%[y,(de}agea&gP ké&&i‘%ﬁ a&% ‘lPeﬁS megr@q réalat?on f{p}%ﬁe 1{1 'eﬁro chl’ﬁﬁgicatlon of

herein erehce to speci
spseifit PNé spquabeniy thfesamtanw mmere@tﬂn@@l o P@mﬂfm@ﬁ@@ry@ﬁwghf DNA. In

uﬂéivsadﬂ@al‘\‘/%wg B eV oh &R tnaki d&mﬂﬁﬁl’, cdpﬂars B 188 HchtO b a taBReEhcBR acid

forces, rogen baondi ng, base- stac
et 'éYcRrin%?ﬁ‘émleE’cﬂ‘FPSeSLﬁ'th“l‘i‘f?‘H?"&]@ﬁ%% e PHORE FOTgA! M fowine

kta: i kdﬂatmﬁhgﬁhd’tag@ nlidkgc alcl’dit @LD ambahﬁglplﬁﬁerstth ﬁlerpiﬂineﬂm{dﬁlg sites, and (iii)
her ei s _used

?%[er}léﬁlg r%lfnfrs ﬁ%a {mcf“elc eaflg Ipol}lmerase: Jlrhthe }I){%slex%ce o{‘ m&clreosm% rgathgs hates.
Usuaﬂhehetrwp@haty@mthaiuglv\dhffcrbnt Enpwmteaoptwed;for each step in a thermal

gﬂlﬂep kn@tnﬁﬁeﬁ@ '@’qr%gulﬁl'ﬂ r{)%faﬁlreg Qih%u&ﬂg LG k&P, Jﬂ@ Fa%%ﬁch@@le between steps

ssocl ated I nt trands. Sever al equations for

denerd gnpany gactorfewlhkp@vn A thoseart erdigary gl iy the aflep-g- eseRNfieq by the

tréﬂ@er@és: Mdﬁ?eréoﬁ ] agpr atiesks, byR:SA Badias Qkp}')l@ﬁcflratﬁcﬂgﬂ? Aa’r@tld'iDA@roach
_ma ue cal cul ate

B3R Brid gt 158 b0, for SR GG abitnd P pon ea

adNAcbolymetage, adubkugandal tergét anclad acltivhd)idCHengtsee ater, tgmperature >90°C,

S P e SO 3 i ML 0
ge@gcg72-78ml | &bﬁ term-‘fPﬁR” @cgap@psm_@p@pqilve fprms of the reaction, including but not

Bhacds, 'RISPGE/ rdiimd P8 heBd PCR O tativO BER %ﬁﬂtﬁﬂe&&f PR, bM8he like.
met hods _ of conputatlon whi ch { ake stﬁyctur

oo ST e P Sorl B L By Bl e 20

iuD1 ﬁ{eﬁtaﬁeﬁwﬂtcrlﬁtﬁfn PCRE o RCPCRT inedis @ PCR khat iS Sacepddeby a reverse

antlt s g
%ansFrngn reficqion thk c erts a tfué?t%\fNAwgg %t{lp%men{a%qn%lg rslitrangeéluDNA which is

envi rce

* ithen whphfhd gt Besoti @ml Urﬁaa@éﬂnr BH81988, which paitnt isiinegrporfated bargjeby

nuGL L C-rRAIER PCR> $RMFAPCR B whids 1R @ﬁommedcﬁon' prodIBARL amplicon, is

to I nclude a specinmen or culture (e
FOBIFQSES 28 F graetion Proggerls rT@ery are gy %@nw rfélrﬁmr'al’r% thtdiffegmainly in the
AB&SAbn Eemistie &L@@fobﬁbﬁltoﬁhg&h@t@écﬁ&{ prad'ildt €8 \GelfaHadReNAas. patent

S3TE PSR Bl SR PSRt b o o
lLatgaLnS. pﬁﬁﬂﬂllS@ZS $1G1(naleubr g:acons)t wlaith paents tie sreomporatad hangdh by reference.

%%te!:ti gldﬁe%lmq for géai ﬂn%ﬁ@gargﬁgle&&ﬂg MR ?E‘tfa? SNu@iQig A01ds Research, 30:

i ngredients suc veget ab meat and
ﬁ%‘)étB@é/QB‘P?dd’dthS als&nléfowgﬁe@he@il @{ 1‘6@736“&} ‘E%Fﬂ% PeB” Preaps a two-stage

ipOR WS Rin AR B1plichh 9f 4 AKETR e @Medthl ﬁﬁﬂpﬁ%r d s%h&lﬂd?m GsingUew set of
not limted t cul t cerebral

SRPFEIa PIshPg of 1@1#%45 K ﬂ“&l?tﬁloﬁ?’ﬁ?on P{iPpri{s ABOf:s used herein,
sarrarpmmme i) referaﬁq@ itd’ etiestsd anglificatibrerehdtilremedBitl@l peigies ased to generate a

?1 S?}i)r‘lpﬁléos 1f¥1 ‘bg;cﬁlglgt %Irllrl]’lgl‘% 1%%0 Mehd OY%IOII Jlllgnée}/s]j%réé.rdgﬁygeg?rat\% a second, or
aestedpdngp]icann ¢Muttipreged BSIR” mearts aIPEmWheI&mtlwltip@mEet aqubenggsdor a single
& a eyfégﬁéln@etaﬁ onecRE bre rétbrele séﬁ%@é@} a?e snﬁﬁl&neoﬁé’iﬁ&aﬂ%&%ﬁtﬂﬁ Ak same

s inc e envi ronnental terial such as su
FRAEt0R MiXtyre, o g, vaaftr@?t ah Agal; Bierlier ?7§f 2%%(18%9)(“&%0q}\%|f?a1 féége PCR).
SREHRY, QiFsti A b FTBHmérs RBLhNSMd o SacH AdqiishcPbeigamplifg.
i nstrunents, apparatus, equipnent, utensils,
di sposabl e and non- di sposabl e items. These exanples
are not to be construed as limting the sanple types
applicable to the present invention. The above

teachings are intended to illustrate the invention and
do not by their details limt the scope of the clains
of the invention. Wile preferred illustrative

enbodlnents of the present |nvent|on are described, it

e a o I ' g, I e
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of the invention.What is clained is: 1. An array of
pol ynmer nol ecul es conprising: a support having a

waobases7 and a plurality of pol ynmer nol ecul esP@Er/UsmwheeR2895

to the surface, wherein each polyner nolecule has a
random coil state and conprises a branched or |inear

S@[aumhtwé ©CR? mbank & POR Gesipaqdit€Med3iire ¢He @bIAHand®SRnd brﬂlﬁ?& specific target
cul e

ROIER i Pl oo ot FOE R b Bt affpiGjon gna eetie
equiitetin @hsuch Breat spquejces tQuamitatife hepsureraenthcim ook bsigyont bremore
ﬁe%{n@&s%g&ﬂ%s I I’BL Xss%‘te ﬁgy altto t}gle‘glﬁi Jt}ﬁg&%?c@er&p afhe reference

eas |rt erce the Eﬂﬁ yner no
saprReLn by e@@ﬁ@@@% F@genzus tofy gRMpteroa fPegimen aRd ifrghe latter case may
Baiallpei@wne $r Bbre Sdnﬂieﬁbr]telﬁ\ﬁ]z&ése trppleaaermogbﬁals MferbRE Sqhidnbte Bclude

C Unlt ar eac
U gt v T e ey 1Lt A Bemisoglopdinuitospmal RNA,
ot hken’ﬁéchmqtesfooquamaqﬂivel PER are wgiuingo thb@es ordinbr@ eltikk th the art, as
NePeR @ | .
LRRDESA (P ol RAREIRr A Hhafill M Sord MG e Eon RGN,
Pioterlertiubsy 26 A0 16 (P Brcberotilipet floustcicotidsReseash, 17: 9437-9447

(@%tzlﬁ&eﬁmah Bt o€ @rmécﬁﬂ@as @r m mc(ws@p @Jnhécb@é ap&e@arzg 3013-3020
exes formed

s nol ecul es or
St e Syt Be e b R ol T BEC-SAA ROnarEHEEar y
s e q uemersudbtideh er BE@OMWOU&FD he Qsﬂdaﬁerc}ﬁngegﬁ]ﬁarﬂreﬁoay’neﬁlf a linear
P]ol)omer 012 nu\cl:\ﬁo%de mrgnoS %Irsd Ass l'Iursg ereln t?le S rr?an a[so relfer to cﬁ)eble stranded
ng an array di' Scréte Spaced apar egi o
kray: lonomers makingmmtyeuozlﬁp‘a@edldaabaqnuclqmgersam chiable af phaifirally
BiHAS aé t@@'iahtéx‘af ﬁ6 &’c‘l’éoﬂ@e‘ b?%y b, rég':h'la‘ij pzﬁ{em of &Bﬁdﬁ{ér-%f-m&lﬁan

ran om coi | Sal yner nD ecul and contains said
it e g BB TRE o Fe RRTng tgsepaghiee, Hoogsteen of overse

Hbdgg@@uyﬂeeaﬂﬁa&q;&nag bawded, tbhenatflex ¢ mpTdst&oralg I S¢h Qlf)nomers and
ace

each d discrete
bl KRG nRagf 0 g8 BB SRy SO G BRG fgy oty
ofeurchgormodnatineltyeiceursrgiacklels s¥oretag g lyacedingpaaldgs meyindnds PNAs,
A . . s e
PR PR RGN AR IBL A plihiat
friaplorent of 18@915 sepha@s Buospheeseordppipnscing g tike. rkpneyissthewsa plann
a%omarestlde Bﬁﬁblﬁlﬁ&eoﬁaé dquaed éﬁﬂgﬁﬁatﬂpﬂo%s%ge Such B extbhondy hay

claim erein sa cul es, are randony
mlg’fﬁr*}sﬁ&%ﬂ% ‘égéf'ed‘"’&{“g&? é’E‘% n"g’f)‘ﬂ‘&"é)as Hhyy d‘i“%ﬁ%’ﬁ&ahnd
whenelettideaordoRaatestsdes mehogémh@arncdlmlmmetesontsln icértatnha@al sga o) €
rra

le;?muclgo@d% I%Eaggsf §u§ar n("l:f)ltles o? bases at a11y @ olme ngﬁ?ons whgr; sm:heanalogs are

poimpaigble wgh prpmatio Ir@etwlme dewﬁlﬁ@lldwgymca&bnMIEﬁ@rfrO@fa few

ﬁ{yﬁo‘iﬂem ﬁntg QR §§0 %er?théy%?quﬁalﬁ ?e@éﬁ%@ ﬁ)eds atn%oﬁl@le&fél@so{ t0Several
OnUC eotl . he arra claim wherein said

%}P%‘idé’i!‘@o@?%d’é’éﬁ %Pftverra@glya ofe fBoP S epHege RSt by o

@qwa@erdf lettérh) @pp@ bt 18w@a§sh)h fal i hs? gT@ccmge vAg ba\mﬂ&stacm it ha
ar. o |scr

e a t 0 or t WA " Pall
Slepioet 8 e S5 i PR Gra B8 s bt feotis T 1 depots
dhﬁmyﬂicﬁ;ﬂen’g}" danosd peray duartvsivié, agl "a" S&nbifeﬁkhﬁmdﬂlad‘l”aienotes deoxylnosme
‘%’“ r?oltelastu}{ld € uﬁgsls X‘cﬂgrgvlsee %tdljlcged omgL eculé fi %1% cgl ttetax pelg S oglerw1se noted
surtace, mﬁére I'nN eac nUC|eO e no %
thafedtnelegyiahd sioraentzrin qpmwpmqns wil fallmm@saﬁemd metrachan and Read,

Hithdn! Ned1 & uGLBLE s Qf(Wiley-Liss, New York, 1999). Usually polynucleotides comprise the

four natural nucleosides (e.g. deoxyadenosine, deoxycytidine, deoxyguanosine, deoxythymidine for

DNA or their ribose counterparts for RNA) linked by phosphodiester linkages; however, they may

-67 -
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a target sequence such that the pol ynucl eotide
nol ecul e is attached to the surface within a region

wG@ivsti38257 al |y equi valent to a projection of tPEI/Us2vdeom2895

coil on the surface and randonmly di sposed at a density
such that at least thirty percent of the

g@é %,%gaie%gé h&&aﬁ%s&u% &glogsay £ iftRg aﬁaltﬁemkeq fmgal; .

ce O e array o
intsppveieesidic linkpags duis £laar do thess slilteddn the &t thatvdede g enizymg las specific

%ﬁ;%oﬂ&‘clfk%ﬁhetoh £816 1B e A6 bk RIS JRir&iRdn e f@@l:tWiW Gl geﬁﬁgléjs@randed DNA,
h attached to said surf.ac

ﬁBIﬁZ‘g v ES &3{;‘5{ }fe(ﬂ‘%ﬁg}ﬂm B GCB?PeOf@)I}pr(}P{)lPtg C(fngg&ltl?r\/fgr tXe &gonucleotlde or
fpblmf:]le@iﬂla kubktiags isrved eithinghewnbdwiedpe nfxine nbmdiaary skill, especially with ‘

.%ﬁl(ri]an%é L0 greailseg %uc% %a%lb\?w&g o, %(fécﬁlg} dllglﬁ?grrgécgﬂ;&ﬂd?tﬁm (C]b}d Sprmg

I’ sal d surface
éiarbmd@éorﬁam Ney ‘é@rk,alﬁﬁﬂawnéflkedﬁfsr@n@i e spaced apart

regi 0f8imeiRhL&IA o %ﬁ&l&gh&c&ﬁ&%ﬁ&ﬁ&%ﬁn@a@@ lilfat 15 @£H018) ub&hs
a Size substanti al equi valent to said proj

ectl
domepe p AFRRTHTEGiPPLY B egf&}eaeﬂgf&ﬂtey AdEinEt f BRI RESEtnG ?3%&10 acid
@ﬁiﬂfeas g b&ﬁg &tdh&ﬂ@iomwe 3f ¢d @loh@ih@teinbia@So ﬂhhttaﬁehﬁded duplex is

SHPAE 10 Sl PeS r R el R85 508 Ra Bl 08L o008 v

Iqueaeofehertersddtelpalymadedtive Ysually tpiimera brie textgslechlvyea DNA polymerase
HlErQ BJJIQE/I h(ﬁvef Qxfg{ﬂ i ﬁl@lra{ngé &FrombIo 40, Itﬂféleétfcfeé}ﬂr Aot ﬁibgdléénts
ereln |screte spaced apart reglon has an area

@Pm|1é§,0536tnﬁé?pﬁslesm 14. The array of claim 13 wherein

said @eﬁ@h@ﬁ&a&@%ﬁﬂe‘[&p&’f pﬁrafn@c% Qﬂﬁch&fe&néé@kdd&nd/& dStath&l that can be
ni.n

ort, e
P T s L et B R A D T B
aqpeesdntari@Odf o coltect?d or-rdcbrded dnen. dor axymeé, acdadourviiBonebvent ditamsity
a(ijs fﬁ){ﬂ‘l ay IH%I%LI‘?& tlg tﬂg ?osﬁi!n? ar{dqlﬂggﬂr% V\}]ﬁgl Iopzygl%%dl%ﬂl géfegted at each
e space regl ons an é rest
}é?r@hﬁitw it <§ the mu@oar@yautlirvs,tsn@l arepdee may b fegipipred @ stogd I Yefipus ways,
18- exX Hé‘)fé &&lah ﬁﬁ(ag@f)f thd 1@1‘01‘61111&@ éé‘ﬁ%fb%' oA SRt At &ﬁﬁe'lﬁé ly every
sai d di screte spaced apart %ﬁag? on hgs aeg ucl e

at t acineHd supportTEPPey 4t “gid HPRB! RGP pggab by and fefrto
@r&féﬁﬂfoeg’fﬁllip of @afRfidl Siesing b tigit Bademhtgid oplacor efrfasal lol mbigr aydbdiments,
g u eong ?ur Al d igl ad a Fé%ﬁ]u ’tge[aslct%%ﬁ#ﬁg %8641@%1&}1 Ssomg-ggbodlments it
oen bedesnsibhtto Pfafasadly <pargte pyn@sms)lfeglpmﬁowdefﬁewmm@mﬂw@e for example,
Sk %ﬁ@&egl&% pla;hﬁclf@& fr@ﬁéhe@for e ﬁkénA%rdMﬁB Bt & e&%cﬁinents the solid

target sequences each have a length in the range of
fSVRBﬂﬁt@GV i @k“sfé)ﬁ)foﬁﬁ ef heeyls; g %Hdm\mél?hé‘ieﬁ ogothey geé’&’ﬁﬁ‘lc genfigurations.

%br@@?s%ﬂl& b&ﬁ)rﬂ@@:& le@st b @dnbr sbl'l% phae S_[l@ﬁ@,gudvl\hﬁs b plesnfiordsbope slide.
nu | ot aes e arr a wC | ner e
o R E R al ot e Rap Rt S BN el WARNAR B sequences

art @)yeonﬁn of| DN A ('R Nhselerred frem dthwhifh s apnabaced ettt pepulgtion of DNA or

?&[Kp{ I st@s? Dﬁk sletﬁ:%’?’c% ” gp‘@esfjﬁﬁg ?g{ula%ﬂ’@ H&lloﬁrgahbr%g hEt%deuplexes

i den Ing its respective uence

- &etreap tl@fcomlammtansstmpéihﬁreﬁeaﬁnep lalﬂfé @?I@i@%@@lﬁ@é@%mpﬂlwon If

L&A RatHe Ehdl: SRPISRE o0, Rl rmpaaﬁaer m&hHefsRE e keferdhce and test
fectilinear pattern wherein each .di scr etﬁl‘ space Llp1a
Joie , the nucleotide

PeRyiaEPNS A4 detival PBE WESH P Y S HRPIS LT e AR R

déc@sRéser merhbely o e Gefdreric® pdpiatian are known and the sequences typically are listed in
sequence databases, such as Genbank, Embl, or the like. In one aspect, a reference population of DNA
may comprise a cDNA library or genomic library from a known cell type or tissue source. For

example, a reference population of DNA may comprise a cDNA library or a genomic library derived
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23. The array of claim 11 wherein said discrete spaced
apart regions forma regular array with a nearest

wmedoghssas7 di stance in the range of from 0.1 toP@QDUSIING/022895

24. The array of claim 23 wherein each of said
di screte spaced apart regions is surrounded by an

e e b%hltl?%ﬁ@duﬁﬁﬁ& a lest @ﬁ%&@@ﬁmﬁi llna/y Jok ?ﬁseq GDNA library or
sai d, pol i des array ['di m

nucl e
FEPL; lﬁr%/aqeave&cs’wowwa@sms% aé&ﬁ%%%da%%ay Refeepesepplasigns of
$}N|Adna@|aﬁﬁ admBisé k€L mBIYE bollbdtiah otaﬁdl\h@ﬁsliol}&ludm,h@efs | dDWA@fgenes or
esol v

SRR BrERbe A0S oRha M or £ orel of F5 LA Gisagf o il
prensdustien I@ﬂlwajapdthpbkeynucl eotides are optically
resol: \5‘%@1&” o spec&f&t)a’ if AYerdife 511G nglngpil 0%9 iﬁb@aﬂe to another molecule,

conprisin a support havi ng a surface havi ng

Fuch & &lpbe Faé%ﬁt iﬁﬂuea‘fesferraétr@egrpfg@ébe I8¢9gpition, g@fa@tﬂ@pd formation of a stable

‘M}@lﬁlbétweaﬁﬁb tﬁi/b%[eeﬁl& ﬁ)@@lﬁéﬁdﬁlﬁ@ﬁd’téﬂhﬁl@gés@ RecdpaBioR Rorfdc€ 8r complex
reac

f | .
RO S Folegue it SRR e ey ogh SR g mrerposgp thevinding
sf afiybtenoirolle tual se®ndmbdlaciteankatsohat tmehesaxteﬁtahneﬁrst\n{mm rec@gaizés and
%drrggi é%n{ﬁfék Gt Ln%th%lolmfzéuﬁgﬁlh Qearcmo‘ﬁro? ECM 1?0 s R lrar%gstt H\{n@oer of the

ast one ana avi ng tfac ment

suerexesygth thea%wnﬁ@elem | Pt ﬂ@ﬁtlﬁra%t pmberdpitnest §idy pgcent
E@ﬂe@eiﬂ? nfldlltlféﬁﬁ‘,d 1ﬁﬂﬂ\{eﬂ tr%/a s@&ﬁ’ﬁc&nrﬂlné@ﬂa‘ni HaYe HEas 8 ﬁléﬁﬁ%&g or in cavities
unct,i onal 1. 1.l es al., are ormng lin
VR G e PP PR BB TP P DYInE e A G BT o specitc
Smdm@dclmahﬁboﬂﬁgitlgmntemﬂ@ns Et&hmé hastratehieradiahsy foematisn of duplexes or
%[éo{e% I'Aﬁlg? %I}Jn{l]c(?eo 19&7&% loﬁ cI 0 1<§eg &glgtgxr lgarpc%/ ?teraﬁ{ogsn f%%%he like.

e uni g U nct |
Ap hed hereif, “edmtacty Frapfyteece tmwﬁ;qltm ot smechm higrdirigintegnsdivo mplagylles are close
BRLECH §SaidHoRcot AL Qrmnf‘/caght&ﬁ8§>§sd SLQH ast\lﬂa% deH W& ﬁ)k%s ﬁﬁff’&g@l‘ij bonding,

apart regions such that at |eas or|t¥
Hise troking Inggtactians. igpiapnd hydigehahie m&f&%l%ﬂsaﬁnww %é@l@ﬁ%ﬁ igteraction
ptheasltmles.28. The array of claim 27 wherein sal d

gglc;:)rgtr) use ggeren;}, tgettrrﬁlﬁ ;’,;’[ 1% flsl.eg rn gft%e% ?«wﬁd rgeirltng geg}parature ” The melting
timpantere & thyanphtapamhiche gpoigornaf@ondd-dtrendednigicaicid molecules
§é6919é% rhglf d1gslagat¥\?1ln 0%}111 S n@@gévgxglseg?aél{&gslefglj J&Qulxmg%e% Fafeic acids

equa to or less crete aced
ap ¥eY knopginhgart. é@mdrpﬁed tyrstapdardypfersness. mswlwm@naéq ¢f thegimgvalue may

ed &Qﬁl%@bﬁtﬂ@&ﬁﬁloﬁpﬂﬁ £ 81.890aN8% 6ACD), iAW Q ndclAER{8Stn aqueous solution

107 WG 25 AT BB OB LU e e Pyl N Aci

Hylmd(zhte:d (RS Dtmetaefelpnxieymgc Adoti] d&s& Sadtaludihg., &t, Bioghenfistry 36,

Hf et aﬁ 997\53”?(!1@'6 Biter 'tlge @&%ﬂ?&coﬁ%ﬁ%&%ﬁlcmaﬁe sﬁ“ﬂ&?alia d . i n

@vmommétﬂle psrvedliah @ﬂ@@mq chprpsferistjas info asequeit fgi th@%b’!l@l@pé&@d

apar t“SEﬁﬂé’Qﬁuﬂ?ﬁieﬁls@qﬁ‘eﬁhh@ omﬁt%y%r&n @Bkﬁ?l@tﬁ GvifAmentd] Smedical, or
array of claim3 1 wherein said macronolecul ar

By é%%ﬁeggwla%derefﬁlpédpeaw%b &1 lahstingd dareet nuplgic agids is gqyght. On the
aferhand i0if mednedonncRilie M}ﬁélﬁxblﬂorﬁalhﬁa @igs ﬁl[oﬁibﬁ)l(%&@lfbel‘ﬂlr@ﬁ @ntthe other
ans a sSur

e BBl AP TR SR LR n TR e Sl Ry perge
sp_eglmclrpf h)aﬁleamor@rre Bidopidabsmpledayaysbe @nimgl, mclhding lwgrag fluid, solid (e.g.,
gé)o"l})'m{is%[xe, st lelraQ mlqu Qndgﬁid]fg)odqm feed products and ingredients such as dairy items,

vegetables, meat and meat by-products, and waste. Biological samples may include materials taken

from a patient including, but not limited to cultures, blood, saliva, cerebral spinal fluid, pleural fluid,
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35. The array of claim3 1 wherein said analyte is a
pol ynucl eotide or a protein. 36. The array of claim3

wa2mbkaesesn each of said discrete spaced apart PEQUS2986/022895

is surrounded by an inter-regional space that is
substantially free of said macronol ecul ar structures.

%ﬁk IyRhHR, s%ﬁﬁﬁYseﬁlEn ﬁééafe%p?’ratgs m%ﬁik@ ﬁl@log‘céd@d may be obtamed from
functionality is a first ol ig cl eoti de and whe

aboidheattcse Fie OffomEttiy apigaly a§ Sedbpderior yohterado iy, but not

hiaiddng sechagichdie acﬁlgmaea;b@ﬂam fodshts exc. tElﬂ&rcfntnét&il samples include

Orlv&r rlzlr'lx‘%{ m(%erlagsuch as sur, ace m elt rsay gtfer gl md tr%?savn\l'hﬁeg %i nell as samples
Thal JTe SURSSeTRUE apg) MRy A ey > 6 p

pfmuyqdlﬁmtnémdl aglé dainy Ipem@sblegmﬁmmpm, spmgttus,aeq@pnp@@ rtendilg dispggable and

ﬁ‘(h gt)s%_ﬁl@ 1t<\-,%st JPhe‘g@tQ(EM 51@5 aQé doQB'BU GAnﬁ%H gs@ﬁnlﬁ'ﬁgttﬁé:slaﬁgle types applicable

| ura of polynucl eoti de nol ecul
@ﬁFﬁ@ﬁ@H“W@“@he surface wher ei n each polynucleotlde

Mol e CrHe@b&/e MaREHIRS Sre SR MACHH BRI tRfinvektioh bl ® n@ﬂﬁi K% dethils limit

tar and. an_adaptor o nucle e ch

P AP oA aPrisn WONIRtirte B AEHEA et p phsen
Bludfrilarczee hrycr(bmé 1t(mll beapgaren tuphesidisd frﬂhm‘dhab edrweecr]nanges and
&ﬁéﬁ%&éﬁﬁi g%’fﬂ 1%9&1{ %m%@ nglg%h%e 19J/- ”Aﬁg t‘%‘%ﬂeéﬁdgém the

eot| ecul e rang

meltdh‘éc@mlﬁ fogeeer all SLah ehepess angd n@él@hatlohsahat éﬁ“ Wlﬂéalé]lie tale spirit and scope
pBhOhidorOf t he pol ynucl eoti de nol ecul es have a
near est nei ghbor di stance of at least fifty run. 40.
The array of claim 39 wherein said surface is a planar
surface having an array of discrete spaced apart
regi ons, wherein each discrete spaced apart region has
an area less than 1 mm2 and contains said capture
ol i gonucl eoti des attached thereto and wherein
substantially all such regions have at nost one of
sai d pol ynucl eoti de nol ecul es attached. 41. The array
of claim40 wherein said discrete spaced apart regions
are wells in said support, the wells each having an
opening with an area equal to or less than that of
said discrete spaced apart regions. 42. The array of
cl ai m 40 wherein said discrete spaced apart regions
forma regular array with a nearest nei ghbor distance
in the range of from0.1 to 20 nm - 80 -43. The array
of claim 42 wherein said pol ynucl eoti de nol ecul es on
said discrete spaced apart regions have a near est
nei ghbor di stance such that they are optically
resol vabl e. 44. The array of claim42 wherein each of
said discrete spaced apart regions is surrounded by an
inter-regional space that is substantially free of
sai d pol ynucl eoti de nol ecul es. 45. The array of claim
42 wherein said pol ynucl eoti de nol ecul es are randonly
di stributed on said discrete spaced apart regi ons and
wherei n sai d nearest neighbor distance is in the range
of from0.3 to 3 mMmm . 46. The array of claim45
wherein substantially every said discrete spaced apart
regi on has a pol ynucl eoti de nol ecul e attached. 47. The
array of claima45 wherein said concatenmer conprises
alternating copies of said target sequence and said
adapt or oligonucleotide. 48. The array of claim47
wherei n each of said concateners contains at |east 10
copies of its
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respective target sequence. 49. The array of claim47
wherein said target sequences each have a length in

wo bwonsg2ge of from 50 to 500 nucl eoti des and WPET/E52006/022895

sai d adaptor oligonucleotide has a length in the range
of from6 to 60 nucleotides. 50. The array of claim45
wherein all of said capture oligonucl eotides have the
same nucl eotide sequence. 51. The array of claim 45

e elimeseh of said concatemers conprises at |east

one decoder oligonucleotide for identifying its
respective target sequence. 52. The array of claim45
wher eAﬂar&@bﬂpd@in&sﬁaelteaues pagemingpart regions are
dlsposed on sai anar surface in a rectilinear

pat t et HPREH ‘8’?%13 BHRY Wscrete spaced apart region has

an ar gplureliig bipebthetiyoleculss atekled kreihe sugfa, vdiesiredadr pobyfnef mglequle
gasja r&n(aori"r me%e a%g @esqrﬁrﬂheqfor Erl;egr' Sml(ﬂ'lﬁ'e W Wl@l&oﬁl@é &L one or

one Or nore cCo es between sail
sloredinpan eoleeric el %lﬁlath@téliewoaalargw?cub & 8&@%@%‘10 dBtries Witfipa
chaPh SutRantiatly Buikaler b a phb)€ctioh sfale r@tfdo@cé’il &0 HOsuyhR hid Iﬁndomly

said discrete spaced apart rma

Attt £ Somb v T e inked o enroBiet BBt Ba bty
deertadizs W t hin the sane subarray have capture

ol i gonucl eoti des having the sanme nucl eoti de sequence
and said discrete space apart regions within different
gubar Flepgahefwelywerpralgceleptficlyiom Liwhasen sagone pramgra fnear polymeric

thfsfafé Qc‘ﬁtsmgllé %a%@éd' pg@n&?egfﬁﬁg Qtﬁswhe@fﬁQalwﬁfaQé Has Whdild ﬁn@lﬁﬂahtles
sub arraﬁ l'urality each of said discrete spa

Qpfapirer @l&@“@f‘égﬁaﬁhﬂé@f%@d wé?fglﬂ B Pl BIEES AR Slached
kPRl SurBke by MBLrlhdde Rfkagsi Yol by bA€oraidréactife fahddibialified reacting
A U
fetmwitehvesaihelcagfusaligonacleqtidesaudd eqm@iementetg |smn@0¢ss>f thh eolsrmﬂre
ngmg&ch. 56. The array of claim 39 wherein said

pol'ynucl eoti de nol ecul es are randomy di sposed on said

pl anar surface such that at least a mpgjority of said

POl ynuigd 80y éf@ﬁmﬁ@tvﬁ&éih @ﬁd s’&ffﬁ:e QL ldnad shidfack BSAIg\GARYH of &?crete
The arra of claim n, at Ieasgﬁseven

SR e LS Bt e R eyt i vaent
tesaid|pytédotia. of i raioniebih oﬂsardfpollyrmhm ngecala aal qoal.ymps[ald reactive
l{llCtYOﬂ%ﬁﬁ#ﬁ? séuggalpp?e o%gwuglg?tldg]alﬁaﬁ% tﬂ%gp 8 F;,rﬁ L IC IS Ie 2? i fj 2 €
nDIecuIes each conprising a concatener of a DNA

fir a0ty hy Giafn $ AHEER edoNOF BIAWisBBte ABdAtaPit regions has an area of less
ol i gonycl eoti de; disposing the plurality of

geny Hiicl eoti de nol ecul es onto a support having a

surface with capture ol i gonucl eoti des attached thereto

so that the | eot nol ecul es are fixed t

3urf alke b SRB Ve TR G BB LiE ar S with

‘ﬁ@d@ést-ﬂe%hlﬂir H@t@ﬁw GH tﬁ@lfahgéas frand.1 &dianInOz[nd ohbrgia nue) ofigtdf skbddiscrete
so th %.ﬁol%nu?feotidg qD Hmkmﬁ%are random y

al?aﬁdrapﬁbrf%ﬁls SN BUF ALY P HEASItY Such that a

mejority of the polynucleotide nolecules have a

Rear eil‘ie ap' &IEQQ{ 5 %hé&ﬁ‘&?oe o@rfmeﬂnf)lle&l% %Jefrdnti(;rﬁfly Bidkibuted on said
there rm arra pol ynucl eoti de [ ecul es.
discrete spaced apart reglons and wherein said nearest neighbor distance is in the range of from 0.3

to 3 pm.
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59. The nethod of claim58 wherein said surface is a
pl anar surface having an array of discrete spaced

W@p@si138267i ons, wherein each di screte spaced ap@r/usS2006/022895

region has an area of less than 1 mM®2 and cont ai ns
said capture oligonucl eotides attached thereto and
er ej tantial | I [ e at
e oneaE SR Faqe B oA B oS o TRghe motcul
c@@risifhe consttbrod obuliplasapics of afterett Aapencpand galpdaptor tigonyelegiide.
of anplifying said polynucl eotide nol ecul es after
di sposi hg them on sai d support. 61. The nethod of .
&1 ai nisETRHE cRink* Wherdn @idirorste satR AP Tegigns Aot Bisaid support,
the @@Nd dagh B eihglancpatatvaen areh equblas on 1se thamtlatfor agidseites, spaced
gkﬁ%yggrizing the second fragnents, and anplifying the
SCoFe ?ragnents by a RCR reaction within said
di screte spaced apart region of each of said
gonc a&?ﬂ%& df po%%ucle-m&’e B8RS &fmpﬁgi@é: m6 1 Wher ern sal d
di screte Spaced apart regions are wells in said
suppot ¥protavipgs Eace@h havi ng an opening with an area
equal a 1612y of RESudlddfde ridltileOfitahod @ il se:gice oS Paghd

apart regions. .63. The thod of claim59 wherein.said.
A Stec B e ooy B O PR sgnelbe o pilgetchies of
wtatgdat |ques@sechtthantbe ghiocledids halbade is aitatheé tortbesgeface fvithin @ magion

] . | |
S By gl A8 ol ) 8 P Bl osed o
8 dendityogithas pideastibire prregpient tthe pelyineniestidarieplesrias sy zeafest neighbor
Bt LSt at el ghbey. distance is in the range of fromO.3
to 3 M 65. The nethod of claim64 wherein said step
of generating further includes the steps of
0. ag Rt BgefSRIng0 Gkt @idact BaspéaoitiedenctabltticDMAched thereto and

e
&irmesd by onepiniceatdctive, fu@@onalftivg razetinly ovith ofmpddnzeinimydenciipralitess af said
S PRy Pl &Rt | de nol ecul es on said discrete spaced
apart regions have a nearest nei ghbor distance such

that they are optically resolvable. 67. A nmethod of

maki Mthedttay2dficRim f wHeRknysaidGhreed is d plaiad El&ﬁ&é 1R8ing dh@ray of discrete
TSRO S A iy PBRRE B £ AP e
©onid atogim of faidraidhiA chit efgaid polyfucloetida mebenicad nentdimsisgd reactive
ﬁﬁ{:t%halﬁ%ssﬁg&%Mer&g Qnﬂﬂéfeﬂﬁu&yreﬁgns Fﬂ&’Je)é gslt Slﬁtok' _Qﬁi polynucleotides
nol ecul es onto a support having a surface having

piaghedi ve functionalities attached thereto so that the

pol ynucl eoti de nol ecules are fixed to the surface by

ne or, nore |jnkages formed between the reactjve o
Poinct MR Qficlis DG et SRENEAPS PN 75 RATP P ipgfionalies.
t he pol ynucl eoti de nol ecul es and so that the

| ynucl eot i de. npl | es. i
R e S S
pme pol ynucl eotide - 83 -nol ecul es have a nearest
nei ghbor distance of at least fifty nm thereby
formng the arrag of pol ynucl eotide nol ecul es. 68. The
ikt hobhegfrag clafrel3athgregespid diserete spaeediaparregipng gigrvedginpa¢ aipport,
B WelGa@ha@hg AYop&ingdiithGh 8teg e RIS 6:des8 BAf that'of Shidirete spaced
wherein each di screte spaced apart region has an area
BLPEEESt han 1 MR and contains said reactive
functionalities attached thereto and wherein
substantially all such regions
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have at nost one of said pol ynucl eotide nol ecul es
attached. 69. The nethod of claim®68 wherein said step

wo@boogessesati ng further includes the steps of PCT/US2006/022895

fragmenting said source DNA to produce said DNA
fragments, circularizing said DNA fragnents, and
form ng concateners of said DNA fragnents by roIIing
circle replication. 70. A method of determ ning

Rucl edemy of daimeidcdesm sad palygeieotids) anigedombt 41~°drebutefi Rigsaid

OB RO %@ Bt Spi AP aridIBe®in 8RS ndafest neighbod GiREIcatsiiii@e Ange of from 0.3
glurallty of target concatemers fromthe target

3”?hucleot|de each target concatener conprising

mul tiple copies of a fragnent of the target

P A 0L e R BB Ll B OGRS
payneeleotitiha@tattad.get polynucleotlde, (b) formng a random
array of target concateners fixed to a surface at a
density such that at |least a majority of the target

Ebnc atle gepyeof geid ISpvherei spig conedleinsy spmmsises@remaissapis of spig target
@q&nwanm@adpgt&h,ﬁgonham@ first set of probes to the
random array under conditions that permt the
formati on of perfectly matched dupl exes between the

the Orheandyef plhidbEsyviaroh eadmp kadh®ntatemgrsSergaiesrat lesst tlcopies of its

rs; (d) hybridizing one or nore probes

%Q%%?gﬁgég%ﬁ%ﬁggt of probes to the random array under
conditions that permt the formation of perfectly

mat C hﬁa aﬁ%f@%@rﬁl?%%%@id%’%t aafen&ee ed¥Rhfve meagﬁﬁl t8d¥nge of
| enent ary.sequences an COﬂC@t eners

frw@ at o0 pretsptiss $davbreineaid B eGP S 't range of

hyth e kciozmeledtidesa t ar get concat emer at conti guous sites;

(f) identifying the sequences of the ligated first and

second probes; and (g) repeating steps (c) through (f)

Unt i | Thelwaysd glaeniGeviefeintal @f sairepstiveguicyionatties e ittdsaresan be

determned fromthe identities of the sequences of the

| i gat ed probes. 71. The nethod of claim 70 wherein

3hj d Hyeracd cirign B Wieigpchal prdoncapgrs SR ifes leas) ongfdecoder

BligdhucRbiRle IRAGEGy AP A fespe@GE ANt sey@eei N each discrete

spaced apart region has an area of less than 1 mm2 and

wherein substantially all such regi ons have at npst

zhe dfhe&iaa}d)f tlangEst wieeincait éiverts smtddapdedgions a@4ispi@l onAaid
ﬁap& a Q%Etﬁ nggr ?&%& va’xe%HlCela&l §0%§ a%%%’ﬂ‘?r% 181f1}t11 an area
arge ynuc e, the method c npr|S|n6 e steps

@ﬁbﬁ@éyapm@wMMmmgdamﬂqmﬁﬁﬁnéﬂﬂmyhan target concateners

fixed to a planar surface having an array of optically

resol vabl e discrete spaced apart regi ons, wherein each

- scriearapiclain Hpsernsaid idiseieth srgced 3pastegions formagegulapasay with

AnddR ndigkboV QA RE I tBUREE 8Nkdn@d.| ¥ 28lpkn. sUCh regi ons have

at nost one of said target concateners attached, each

target concatenmer conprising nmultiple copies of a

ﬁéf ag ﬂﬂféfarr@f of tiaien 13ar@Rin eped of BuikCdieedd sﬂﬁze(adqﬂrt gegloudib afiromdded by

ent . tar nt such t hat

feEp R LBl P ARG TE B AR PATR SR over 't he

target pol ynucl eotide; (b) hybridizing one or nore

By O beﬁle Q) 0t Qlalflﬂ Os\ﬂlel%ﬁtsaH ol?ﬁu@f@@tﬁle&t e rtaﬁcﬁm'i}ﬁd?%ggh 8t §aﬁ1yplanar

under conditions t formation o

pfpgespqh) that ﬁe\%a@tr@eﬂmcwmf é%t‘éEObB‘é?]Wé‘é‘P’f aperpptighereenvalir e
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probes and conpl enentary sequences on target
concateners; (c) hybridizing one or nore probes froma

w@emonsB2set of probes to the random array undePCT/US2006/022895

conditions that permt the formation of perfectly

mat ched dupl exes between the one or nore probes and

e®Np| Eieeniyadf ylaseTfudiReacat Rist fed¢nteierceitnt @idgisthsleolidk} are optically
Ii%%%fng probes fromthe first and second sets

S M . .

y r'di zed to a target concatener at contiguous sites;

(e) identifying the sequences of the ligated first and

sECOoNth Br.OBESgleAMeclibd cohBRERE | NG steps (b) through (e)

until the” sequence of the target. polynucleotide can be
det erdi“PROY PRYIREA Y HRe hendga requissary of diisrebesprrahenad regiony, paerein
kdcH bRl %a&b @art rofon hAs diRited Ol thafl @ LB MdRbRGnAeactive

nuc) eoqt.i de %g#ence gf a target polynucl eotide, the

FeetoB “?ﬁﬂﬁ%? THEO1HE steps of: (a) generating a

pl ur ad plirylitpéf singlegiccaenaaheaire i sirfaoeywhérein bah giegle molecule
ﬁ%%p%[i?eg ?1 é%%éﬂﬁ?lgdglag%%gtu ?agcg%ieeﬁ{f gge;:a%%12%?{%@%@?&'01%16%%0iety , such
il epchuricropioledder st turd remptisgs ariquy fuptionalityand aplyraditite atiaclgnent
RGloHGBdhR a2 lc'maﬁé oﬁf)mlciﬁgqglﬂ%@s_t witt t@%aﬁb@ﬁﬁcﬁ%aﬁi@és loYthe discrete

covers the target ﬁ0| nucl eot i de; ) formng a random
shered pragiregions.gat sucl hatdheciralyte ispitached! 1o Be gaappeleraier spuctyre by a
feagd deivesiGdlurtidia funddonhI BRG] iR al@h@ért tipieBTof th enalydd: get

concat.ener re.optically resolvable; .(c) . identifyin
o s equEtre i Py molshiE B Loy bRy ffkes
gac kegtoas grelt thaahleast emgority ahtie (lisrete e spartuegiangm gpntaineonly one
Bﬂﬁéﬁﬂ&hg? sequence of the target polynucl eotide from
t he entities of the sequences of the portions of
fragnments of the concateners. 74. A kit for making a
pANdOIRe @k &y clafim LONEARAR i crohol bINRr §tFuBERBI Y arkhed 3t Bnear
squrce nucleic acid, the kit conprising: - 85 -a
BUY¥6rt having a surface; at |east one adaptor
ol i gonucl eotide for ligating to each DNA fragnent and
rm [ . .
bl 8oy QLA el 1 B son B B el in s suppart,
the peliscadhihaying anepperiingryvith@n prst ¢aual teeriesathamigat of faighdiscrste spaced
Raogs.of being randonly disposed on the surface. 75.
he Kit of claim 74 wherein said surface is a pl anar
surface having an array of discrete spaced apart
BE®QI OIS arrMhe bllaﬂnmsazaﬁfamhia disatte spagaa Qe regiéhk bach 89k @ Iﬁeaﬁ‘eﬁﬁ
a.size. equi.val ent ta that sai d .concateners. 76. The
Rt o Eea e g P d PO RR G TERE s smetres
frepiamrhal dr dinear polynegedtides. array wi th a near est nei ghbor
di stance in the range of fromO0.1 to 20 nm 77. The
array of claim76 wherein said concateners on said
8li- s c r'ée errayyd cleich Hpeheteinrseig nesrest nigighleor distaerg isds the reagegififrom 0.3 to
ghﬁ;ance such that they are optically resol vable. 78.
The kit of claim76 wherein said discrete spaced apart
regi ons have capture oligonucl eotides attached and
yher efnd agai A cladatviereRl shiigRRHEY SRty HRI%isEreE Bpaba\iBarfregion has a
regi on conglfnentary to the capture oligonucl eotides
nqlgeyle alaghed concat emers are capabl e of being

33. The array of claim 31 wherein said macromolecular structures are linear polynucleotides.
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attached to said discrete spaced apart regions by
formati on of conpl exes between the capture

w@bdogossest eoti des and the conpl enentary regi onBCDUSHAé/622895

adaptor oligonucl eotides. 79. The kit of claim78
wherein said concateners are randomy distributed on

$qi d ﬂ‘le%ﬁ@%f @lai%p.ﬁ%féreﬁﬂ%ﬁtdls&gtg E;Qae?l aﬁd?tdreé%}@ 51%'dﬁlgo§,@d (gl s%1d

near est nei ghbor distance is _in the range of

planagsugfage ipprectififear Raterngyheefngpadh dﬁgrefelﬁl’atc?@ea&’a‘%’@ﬁ‘ﬁ‘? heg pimgyea
éJoscd bl @ Cidld@abing § aBSE6 A56m DAto Af Iachi ng a honopol ymer
tail to said DNA fragnents to provide a binding site
for a first end of said adaptor oligonucleotide, (b) a
B4. gaskefanty df clgiat 3 1nghe@inShid amtltoif a fajricladid® brarprotein.

ol i gonucl eotide to ends of said DNA fragnent to form
said DNA circle, (c) a primer for annealing to a

$®gi oFheafraytaf elaigy I grhgrepfeachanf shiddisprtespaced dpgit regohsio sundended by
anerelddiol PNA 1ROk XREAREy fr&rof@af& ARG QR
annealed to the strand in a rolling circle replication
reaction. 81. The kit of claim80 wherein said adaptor

©l. i gorhdelr8af tidie N1ameRinSeid omqlueemdndsiam'y isg fast ngbb@ﬂeoﬁde and

enerat e base nthe ra
SBSSRSI QN ErP 3R TRk Heong SDEPusigue B B ot ongy t
e firstadigpuclsatide;: a support having a planar surface
having an array of optically resolvable discrete
aced apart regions, wherein each discrete spaced
#{;ar t The @y ok clpiEs’ 7 avhersingaid apalyieds s palypaplectideme: & fir st
set of probes for hybr|d|2|ng to a plurality of
§9ncateners ran cﬁ: %3d|s osed on the discrete spaced
bar tAT Y Yrpeynycraticenplestletomeising: h cont ai ni ng
nmul t iazhgpot bpiirgs soffaca wilNépfureagip@itlieditiestah@hédhg@@d; and
poly 0 roghes..for h oridi zi ng
Do 1 Rt oSy S RE IS aufthedlh B0 REL it eis,
m@b@ewlﬁ@mlwb C@W@@S agrencateybirdf diultiels copnstof gamaiskgrence ad an
REABR SR KRS USLERRL pSShucicbft nRIRAES aflcfed tb &@E@gce tdne or

The kit of claim82 further including a i
Ty sARPlexey fprated betyepn santye plisgiusisetidshang a@ap@f ohgswc efm’és ket

Imlyna&lwum I&Becalaeuseaigmarﬁam@ disp&sed @ithe ﬁﬂaﬁ ech REWRY buch 8@ HRBst a

C of i des attac
B SR B L R REb o By B RTR s AT s B
the capture oligonucl eotides such that said _
goncage %%f atify 39 %@Q%%‘m&’ gurﬁ@e' ggplgrfal: s%ﬁgl:% ‘Ea%%fa%%% of discrete
di screte spaced apart regions onnat1 on
P prast eagions tvirrein each diseretp snaeed amﬂi regionies eotdadess thadum hand

SRR, QIEAHAE ¥idoReH BAdRs Hachd ifdrefPNE AR Eﬁstalﬁéﬂy A slﬁhtregmns
for constructing a single nolecule array, the

REyad mogopget sajd E}P‘t“dﬁ%]ieﬂ)ées aftashfdf ace havi ng r e act i ve
functionalities; and a plurality of macronol ecul ar

tructures ch having a. unique functionalit nd .
41 ¢ e B SR LR < Rt el ok s YR said suppor,
theweells pash bovirigan ophing efith preaedrgiiah tp oo fepaibdnahad 6f shididisgete spaced
z@&%é%ﬁﬁﬁ randonly on the surface wherein the

attachnment is fonned by one or nore |inkages fornmed by
reaction of one or nore reactive functionalities with

0Ne qhe KK Sf GANRD GAEEH 81y dif dRcdph RN é}Jahtregﬁﬁs foaﬁlsire@mraﬁawth
the uni.que functionality is capable of selectively

ATEYES P0G disfence ‘Fﬁlﬁéztngfb‘?fé‘lolntoyl B8R0 WA anal yte nol ecul e
to formthe single nolecule array. 86. The kit of
claim 85 wherein said surface is a planar surface
having an array of discrete
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spaced apart regions containing said reactive
functionalities and wherein each discrete spaced apart

WO e@h08826ms an area | ess than 1 mR. 87. The kPCT/U82006/022895

clai m 86 wherein said discrete spaced apart regions
forma regular array with a nearest nei ghbor distance

i 1 hee LARGR cBin L2rvHRRefsdid bOlyletAM nBReulebd sdtd discRe spaced apart

clai m 87 wherein sajd con L rs on id dlﬁcrete

eEgedaveAIREst P%@ bR ot ) iy éfgpptﬁéfygm‘a?b i st ance

s_uch that they are optically resolvable. - 87 -89. The

!ﬁ 0lthe yorpclgl A@h W rer%{nrl:ac%q}lfgalcmill rg)allcg §ibaftfe ch’)gsr i g&r}é[u%gd by
tTa &% §°and

are colCaPeners of one
whieteweiegiombspdceiimt qa@stﬁMﬁBI fremébald wOABSIU@FO@d@twl%?u@S end or
a 5 end of the concateners. - 88 SEQJENCE LI STI NG

<110> Cal lida Genonics, Inc. Drmanac
fat t HEW SRR AlaEn 42grierriald P%JM%IFOtldBF’ioﬁFPl“?é{?ﬁ@‘dO@é(&Fﬁ’é?uwd on

saddisoretel shicbdraphilelriohd dnd ATRIRAY &aid(akt e SondiEhbb(dlishiNE: N e of
ANALYSI S <130> 701.01 <150> US 60/ 776, 415 <151>

5op83 (3 WA <150> US 60/ 725, 116 <151> 2005- 10- 07 <150>
US 60/ 690, 771 <151> 2005-06-15 <160> 17 <170> Patentln

i

polfr@leot@Q@olewlq @acaeq c , , or t <220>

47, The array of claim 45 wherein said concatemer comprises alternating copies of said target

sequence and said adaptor oligonucleotide.

48. The array of claim 47 wherein each of said concatemérs contains at least 10 copies of its

respective target sequence.

49, The array of claim 47 wherein said target sequences each have a length in the range of
from 50 to 500 nucleotides and wherein said adaptor oligonucleotide has a length in the range of

from 6 to 60 nucleotides.

50. The array of claim 45 wherein all of said capture oligonucleotides have the same

nucleotide sequence.

51. The array of claim 45 wherein each of said concatemers comprises at least one decoder

oligonucleotide for identifying its respective target sequence.
52. The array of claim 45 wherein said discrete spaced apart regions are disposed on said
planar surface in a rectilinear pattern wherein each discrete spaced apart region has an area

enclosed by a circle having a diameter of from 0.1 to 10 pm.

53. The array of claim 45 wherein said one or more complexes between said capture

oligonucleotides and said adaptor oligonucleotides are duplexes.
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<221> m sc feature <222> (14) . . (14) <223> nis a ,
cC, g, or t <220> <221> nmisc feature <222> (20)

W@ 205/138228> n is a , C g, or t <220> <221> PEBUS2006/022895

feature <222> (26) . . (26) <223>nisa, c, g, or
t <220> <221> msc feature <222> (32) . . (32) <223> n
S a , , or t <220> <221> m sc feature <222>

%4 : (4@) <223> nis , 9, or t <220> <221>

sc ’fb@ ax laippAw %Sald dtsggtjz SQ?%ggarHeglgps gorm aé)lurahaf of regular
QbarkaysidPhatsdd 1i§créfb ﬁﬁcd‘d@ﬁ’[&ég&)ﬁ R the Gahe- subafrBy’ Baﬁa&'ﬁﬁiren
€hﬁ651ucleot(d?bslag/12§ %ganhe I}ugle%’lude seguence and sa1d-é1%cret£e23§%5;e a é%ons within
diffsrentisdatrays dave 2@ Rure Ql@pucleot(c@ﬂ)avmg Q@Eerent nugleagide seguencegy and
Qherbin WA Zny SuDAANGR fralff AOEASHAGGUEGARLER regions has a

tncaaacgt ¢ "agt ccangaa tcnagatcca 60 cttagantgn
Q@rmtmmghm)n digance in the range of from 1 to 20 pum.

55. The array of claim 54 wherein said regular subarrays are each rectilinear arrays and
wherein said nearest neighbor distance between said discrete spaced apart regions is the same for

each.

56. The array of claim 39 wherein said polynucleotide molecules are randomly disposed on
said planar surface such that at least a majority of said polynucleotide molecules are optically

resolvable.

57. The array of claim 56 wherein at least seventy percent of said polynucleotide molecules

are optically resolvable.

58. A method of making an array of polynucleotide molecules, the method comprising the
steps of:

generating a plurality of polynucleotide molecules each comprising a concatemer of a
DNA fragment from a source DNA and an adaptor oligonucleotide;

disposing the plurality of polynucleotide molecules onto a support having a surface with
capture oligonucleotides attached thereto so that the polynucleotide molecules are fixed to the
surface by one or more complexes formed between capture oligonucleotides and adaptor
oligonucleotides and so that the polynucleotide molecules are randomly distributed on the surface
at a density such that a majority of the polynucleotide molecules have a nearest neighbor distance

of at least fifty nm, thereby forming the array of polynucleotide molecules.

59. The method of claim 58 wherein said surface is a planar surface having an array of
discrete spaced apart regions, wherein each discrete spaced apart region has an area of less than 1
um? and contains said capture oligonucleotides attached thereto and wherein substantially all such

regions have at most one of said polynucleotide molecules attached.
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<210> 2 <211> 50 <212> DNA <213> Unknown <220> <223>
adaptor <400> 2 tatcatctgg atgttaggaa gacaa 50 <210> 3

WO 200838257 <212> DNA <213> Unknown <220> <223> BCEPSN6/022895

<400> 3 accttcagac cagat 15 <210> 4 <211> 25 <212> DNA
<213> Unknown <220> <223> adaptor <220> <221> mi sc

B(? at ufh% me%%@of 9 a@n 59 %u?t}xer frg:gﬁm% fhe 'stgp & a@gﬁleﬁli 8aid %o%rnﬁcg\ﬁc_)tide

<400 nnnnnnngtc cgttaatgtc ctcag
mplecupes pler fispRsiag 0@?&41%%9”<220> <223> adaptor <220>
<221> m sc_feature <222> (1)..(1)

61. The method of claim 60 wherein said step of amplifying includes cleaving said
concatemers to form second fragments, circularizing the second fragments, and amplifying the
second fragments by a RCR reaction within said discrete spaced apart region of each of said

concatemers.

62. The array of claim 61 wherein said discrete spaced apart regions are wells in said support,
the wells each having an opening with an area equal to or less than that of said discrete spaced

apart regions.

63. The method of claim 59 wherein said discrete spaced apart regions form a regular array

with a nearest neighbor distance in the range of from 0.1 to 20 um.

64, The method of claim 63 wherein said polynucleotide molecules are randomly distributed

on said discrete spaced apart regions and wherein said nearest neighbor distance is in the range of

from 0.3 to 3 um.

65. The method of claim 64 wherein said step of generating further includes the steps of
fragmenting said source DNA to produce said DNA fragments, circularizing said DNA fragments,

and forming concatemers of said DNA fragments by rolling circle replication.

66. The method of claim 65 wherein said polynucleotide molecules on said discrete spaced

apart regions have a nearest neighbor distance such that they are optically resolvable.

67. A method of making an array of polynucleotide molecules, the method comprising the
steps of:

generating a plurality of polynucleotide molecules each comprising a concatemer of a
DNA fragment from a source nucleic acid;

disposing the plurality of polynucleotide molecules onto a support having a surface having
reactive functionalities attached thereto so that the polynucleotide molecules are fixed to the
surface by one or more linkages formed between the reactive functionalities and complementary
functionalities on the polynucleotide molecules and so that the polynucleotide molecules are

randomly disposed on the surface at a density such that at least a majority of the polynucleotide
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<223> biotinyl ated base <220> <221> m sc_feature <222>
(16) ..(22) <223>nisa, c, g, or t <400> 5

W@r@bgs26t g aaggt nnnnn nn 22<210> 6 <211> 20 <@ADESIODA022895

<213> Unknown <220> <223> adaptor <220> <221>

m sc_feature <222> (1) ..(1) <223> biotinyl ated base
moR&es Bavetatnbdr Gt felghbd AlsRARRF & Ceagt Gifts 3 ORerdby fatthing tHe@irray of
<212> QEA <213> Unknown <220> <223> adaptor <400> 7
aéw&s%t &gt ¢ 16 <210> 8 <211> 65 <212> DNA <213>
Unknown <220> <223> adaptor <400> 8 tatcatctac

% Ca%&%&ggglgé?%@erggg%i?%.gﬁgeg9%%a9&%thg%%gdng¥r%%¥sgrgt§

cggac
spaced apart regions, wherein each discrete spaced apart region has an area of less than 1 pm?® and

contains said reactive functionalities attached thereto and wherein substantially all such regions

. have at most one of said polynucleotide molecules attached.

69. The method of claim 68 wherein said step of generating further includes the steps of
fragmenting said source DNA fo produce said DNA fragments, circularizing said DNA fragments,

and forming concatemers of said DNA fragments by rolling circle replication.

70. A method of determining a nucleotide sequence of a target polynucleotide, the method
comprising the steps of:

(a) generating a plurality of target concatemers from the target polynucleotide, each target
concatemer comprising multiple copies of a fragment of the target polynucleotide and the plurality
of target concatemers including a number of fragments that substantially covers the target
polynucleotide;

(b) forming a random array of target concatemers fixed to a surface at a density such that
at least a majority of the target concatemers are optically resolvable;

(c) hybridizing one or more probes from a first set of probes to the random array under
conditions that permit the formation of perfectly matched duplexes between the one or more
probes and complementary sequences on target concatemers;

(d) hybridizing one or more probes from a second set of probes to the random array under
conditions that permit the formation of perfectly matched duplexes between the one or more
probes and complementary sequences on target concatemers;

(e) ligating probes from the first and second sets hybridized to a target concatemer at
contiguous sites;

(f) identifying the sequences of the ligated first and second probes; and

(g) repeating steps (c) through (f) until the sequence of the target polynucleotide can be

determined from the identities of the sequences of the ligated probes.

71. The method of claim 70 wherein said surface is a planar surface having an array of
discrete spaced apart regions, wherein each discrete spaced apart region has an area of less than 1
um’ and wherein substantially all such regions have at most one of said target concatemers

attached.
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<212> DNA <213> Unknown <220> <223> adaptor <220>
<221> msc_feature <222> (1) . . (7) <223>nis a, C
WO 2@6/138267 t <220> <221> mi sc_feature <222> (23PCT/US2006/022895
(23) <223> di deoxynucl eoti de <400> 9 nnnnnnngtc
cgttaatgtg ace . 23 <210> 10 <211> 17 <212> DNA <213>
Unknown <220> <223> adaptor <220> <221> nsc feature
ucl eot | de<40

Bat duPE it tlep pod g ST e oot e method
cozpBsmg dhdkatpanf: <220> <223> prinmer <400> 11 tcagcttcct

t tt gt(@ﬁtro%?dlgg%%&dgrﬁ arr %Ijogﬁlrgl:?coﬁ&gegners %Qedﬁgggﬁna%age%ﬂl%ﬁg an
array of optically resolvable discrete spaced apart regions, wherein each discrete spaced apart
region has an area of less than 1 um® and wherein substantially all such regions have at most one
of said target concatemers attached, each target concatemer comprising multiple copies of a
fragment of the target polynucleotide and a number of different target concatemers being present
such that their respective fragments substantially cover the target polynucleotide;

(b) hybridizing one or more probes from a first set of probes to the random array under
conditions that permit the formation of perfectly matched duplexes between the one or more
probes and complementary sequences on target concatemers;

(¢) hybridizing one or more probes from a second set of probes to the random array under
conditions that permit the formation of perfectly matched duplexes between the one or more
probes and complementary sequences on target concatemers;

(d) ligating probes from the first and second sets hybridized to a target concatemer at
contiguous sites;

(e) identifying the sequences of the ligated first and second probes; and |

() repeating steps (b) through (e) until the sequence of the target polynucleotide can be

determined from the identities of the sequences of the ligated probes.

73. A method of determining a nucleotide sequence of a target polynucleotide, the method
comprising the steps of:

(a) generating a plurality of target concatemers from the target polynucleotide, each target
concatemer comprising multiple copies of a fragment of the target polynucleotide and the plurality
of target concatemers including a number of fragments that substantially covers the target
polynucleotide;

(b) forming a random array of target concatemers fixed to a surface at a density such that
at least a majority of the target concatemers are optically resolvable;

(c) identifying a sequence of at least a portion of each fragment in each target concatemer;
and

(d) reconstructing the nucleotide sequence of the target polynucleotide from the identities

of the sequences of the portions of fragments of the concatemers.

74. A kit for making a random array of concatemers of DNA fragments from a source nucleic

acid, the kit comprising:
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<220> <223> probe <400> 12 ggatgttagg aagacaaaag
gaagct gagg 30 <210> 13 <211> 80 <212> DNA <213>

WwWoeonosa25x220> <223> probe <220> <221> rai se fREI/USM06/022895

<222> (D . . (8) <223>nisa, c, g, or t <220>
<221> msc feature <222> (14) ..(14) <223>nis a, cC

, ,asglgpo;.thasggg%ug&%gb m sc feature <222> (20) . (20)
<223 re

<22 25’1‘[ ke%?ne adé{p%yhg@.?%gth? ffit)rgléécmg toeac 2%NA S C f e %ng .

BR R Trcleiheewitls dck DBIAG 212 Zapht3@Jf being (eﬁ]ﬁ?c)ited: BQB%lliﬁg tigcleareplication
@?%%to?orm a cgrgc%t%r?lergcga% is ca;gl)le f)f beglggéﬁﬁ&&lﬁ ?i% sed(oélliz%e surfacé 47)

m SC eature
<222> (53) . (53)

75. The kit of claim 74 wherein said surface is a planar surface having an array of discrete
spaced apart regions, wherein each discrete spaced apart region has a size equivalent to that of said

concatemers.

76. The kit of claim 75 wherein said discrete spaced apart regions form a regular array with a

nearest neighbor distance in the range of from 0.1 to 20 pm.

77. The array of claim 76 wherein said concatemers on said discrete spaced apart regions have

a nearest neighbor distance such that they are optically resolvable.

78. The kit of claim 76 wherein said discrete spaced apart regions have capture
oligonucleotides attached and wherein said adaptor oligonucleotides each have a region
complementary to the capture oligonucleotides such that said concatemers are capable of being
attached to said discrete spaced apart regions by formation of complexes between the capture

oligonucleotides and the complementary regions of said adaptor oligonucleotides.

79. The kit of claim 78 wherein said concatemers are randomly distributed on said discrete

spaced apart regions and wherein said nearest neighbor distance is in the range of from 0.3 to 3

pm.

80. The kit of claim 79 further comprising (a) a terminal transferase for attaching a
homopolymer tail to said DNA fragments to provide a binding site for a first end of said adaptor
oligonucleotide, (b) a ligase for ligating a strand of said adaptor oligonucleotide to ends of said
DNA fragment to form said DNA circle, (c) a primer for annealing to a region of the strand of said
adaptor oligonucleotide, and (d) a DNA polymerase for extending the primer annealed to the

strand in a rolling circle replication reaction.

81. The kit of claim 80 wherein said adaptor oligonucleotide has a second end having a

number of degenerate bases in the range of from 4 to 12.
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<223>nisa, c, g, or t <220> <221> misc feature
<222> (67) ..(67) <223>nis a, c, g, or t <400>

wda 200618828MNgc at ancacgan gt cat natcg t ncaaacgt cPCT/US2006/022895

agtccangaa tcnagatcca 60 cttagantaa aaaaaaaaaa 80
<210> 14 <211> 30 <212> DNA <213> Unknown <220> <223>

R

jurfadodiavd arrdyf optichliyreytyable discletespadgs-appg ragiong, whargin egeh discrete
S >.

Al adi e, e gty P, 200, 0%

cgat tc 17> 12 <212> DNA <213>
Unk n st a2 gﬁxot@g@gl}ybg@]iaipg t9ra plurality of concatemers randomly disposed on the

discrete spaced apart regions, the concatemers each containing multiple copies of a DNA fragment
of the target polynucleotide;

a second set of probes for hybridizing to the plurality of concatemers such that whenever a
probe from the first set hybridizes contiguously to a probe from the second set, the probes are

ligated.

83. The kit of claim 82 further including a ligase, a ligase buffer, and a hybridization buffer.

84. The kit of claim 83 wherein said discrete spaced apart regions have capture
oligonucleotides attached and wherein said concatemers each have a region complementary to the
capture oligonucleotides such that said concatemers are capable of being attached to said discrete
spaced apart regions by formation of complexes between the capture oligonucleotides and the

complementary regions of said concatemers.

85. A kit for constructing a single molecule array, the kit comprising:

a support having a surface having reactive functionalities; and

a plurality of macromolecular structures each having a unique functionality and multiple
complementary functionalities, the macromolecular structures being capable of being attached
randomly on the surface wherein the attachment is formed by one or more linkages formed by
reaction of one or more reactive functionalities with one or more complementary functionalities;
and wherein the unique functionality is capable of selectively reacting with a functionality on an

analyte molecule to form the single molecule array.

86. The kit of claim 85 wherein said surface is a planar surface having an array of discrete

spaced apart regions containing said reactive functionalities and wherein each discrete spaced apart

region has an area less than 1 pm’.

87. The kit of claim 86 wherein said discrete spaced apart regions form a regular array with a

nearest neighbor distance in the range of from 0.1 to 20 pm.

88. The kit of claim 87 wherein said concatemers on said discrete spaced apart regions have a

nearest neighbor distance such that they are optically resolvable.
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89. The kit of claim 88 wherein said macromolecular structures are concatemers of one or
more DNA fragments and wherein said unique functionalities are ata 3’ end or a 5’ end of the

concatemers.

-88 -



