Attorney Docket No. 067784-5026WO EFFI Cl ENT BASE
DETERM NATI ON | N SEQUENCI NG REACTI ONS CROSS REFERENCE
wWa DRBIATED APPLI CATI ONS [ 0001] Thi s appl i cat i PCT/TEZ08885741
the benefit of priority to U S. Patent Application
Nos: 60/992,485, filed Decenber 5 , 200@rnepDbIRENSIB(784-5026W0O
filed February 5 , 2008; 61/035,914, filed March 12,
2008; 61/061.134, filed June 13, 2008; 61/1 16, 193,
filed NERFGEMT BASE DiERMINATIONIN SEQUENCING REACHONS o r
3, 2008; 12/265,593, filed Novenber 5 , 2008 and

12/266, 385, (g4 6§§d gp%ﬁém?%TgRELKQ%AP?E&RT nahich i's

hereby i ncorpora reference rnits entirety.

[0001] B%Mn gglm-g#r:e odﬂgﬁWbrg\tty[tQ G%ZLaEeQF&%rc%ﬁat I@osggé)@éﬂ 4%35 filed

Dece'%ieaé 2@%@&%@ XF B'F%E?Q%ﬂfy %r?@%&é’ﬁ% 9%&'6% Médhf18r2008 %1/061 134,
filed JUrew3c2098; 61716193, Hifed iNghgtiier 38,0 Gi N 02, 586 file@ ors © s G) Z098;
12/265”@9% tngdjN&}%m'ioE% Q%Fr‘?qotﬂ?z%% 3?% fi:i?e%‘No@{Qr%e‘?% ﬂ)ﬁ% eta?h of yfhich is hereby
enci n enpl oy para analysis' o

'”COVPPFG@P@V@“%{E”CG iR i eyEtey- si mul t aneously. [ 0003]

Conventional methods of sequencing are generally

restricted to determning a few tens of nucleotides

bef ore signal s beBACKGROUNDIOFCEHE INVENENaded, t hus

placing a significant limt on overall sequencing
(0002} ffargetssale geno@inseanerico apdlysirds A belssterf toward wedrtstanglingragwide range of
biologi@hIPRerhricRA 'hterﬂetegﬂar RW-5Oh -tﬁr&tfgﬂ&]t §&qu5§’d|ng%dtr@%quencmg has led to

the oy eI P11GM POBTATS ISR BS BB e PR GUSy o e nuce acic
targetd si@blthnedusiyet hods and conpositi ons coul d be designed to

[0003]I %ﬁ@eﬁ&%at rn@th&fs o'f Qeq%a%g%fre gc'e?tgtéﬁﬂ‘ektﬂ&ed fo%‘ete'rrﬂlﬂﬁg ¥ew tens of

as the efficienc asse
”“C'e%éﬁﬁ}ﬁ%%%g'ﬁ‘soq?\c%‘ﬂ%f"ﬁ ti/captg(éd&gqagefbftwé P'agtm/ﬂpévf'@t lipifgon overall
sequehdWENdiary . [ d0&E oA aethdigflsyquenting e @Bebiteri ImiteaIby signal-to-noise

ratios 915Pr\end%?§udﬁe3rgngg r?%qQab(feofdparidpe n18lg84tl%§)erqu<§n%ﬂ1 enci ng

ti1ons one a res i nvention
[0004), ftprid s aﬂvaﬁﬁﬁgﬁ% ferdipe fipet '@T‘?H“Pﬁsrﬂ‘jd ﬁor@@:‘f@@’ﬂﬁc‘@“p fpe glesigned to
increateéhg eﬂ‘lc@ntﬁ]'o%&quéﬂbir@ reathiors a8k asitht BEitbEL Bf 4436mBiingREMplete
a sequencing tenplate that includes

Sequegcefslrréﬁ]n@gr efa‘?a ﬁt‘ ¥-arget nucleic acid and an adapt or
that includes at least a first anchor site; (b)
hybrl di zi ng an ancﬁé’MNtﬁrR)b@Fﬂ'UEt'M\éE"thQNor site, and
e anchor probe includes a region conplenentary
[00051 ﬁécoé‘d%t?& 8 PegseRt inygptionprQyiie me ?Sea’lﬂ’éﬁ@ﬁ%?tﬁ’f‘%fob%%"%m'”g reactions.
[0006] Ot orleianpkch) thel pﬂestehten\teat‘cgﬁiromdee laerhechoa(mrdie$eﬁit1|egtaeequ(eﬁ()e in a target

nuclelbé(tpd’ I'Iq'tlszrjnetgooqn ol%%L ?gggﬁgg (ﬂ%ﬂ r%r oskegéericﬁ)lg template that includes a

termnati on
fragm?m efl taoteragbrucieis aéf'dcf@ﬂ PR édaptﬂﬁéhat inglHdaset igpst@dirst anahpgsite; (b) hybridizing
an an@da;nbwm tHMHhEIQﬂr @.tet Bed HegheBehrolg: .p&mieealr@g.cdﬁioﬁ@teabhtyry to the

adapt(tr ;t)e ?ndth{ee or morﬁ e%éneﬁpeebaees f%r tg}r?derag |? hhe tgr t nu&elc aC|d ?equence (c)

hybridjging I@@oola)ﬁoeqeer)cma@es fon geteﬂnmagerqdétrﬂ:sengerm ob@e of meveatygleotides in
a defirfd@ 8£|tl‘Bn%|B@/er fﬁ@gm%ﬂe‘?elr‘i fhe sbdfeB@ihg ;ﬂéﬁ‘el |§déteéi£]dl Iabeled to identify

aspect, nven I oVl
the resBERRH 2 RSP ) G AT PIPE ST R SEoegepd wabe, an (o)
ndeteeng itteeseatenaingl pioke theneby pleteiminioga e¢équandedn tpettarget nucleic acid.

[0007]S Wﬁﬂﬁ& agﬂe@p tHean\)egtloﬂ p%vtdreélla 'nte\ﬁo@ﬁ)f dje%r%tdg%b identification of a first
positions. This nethod iIncludes the steps’ of

”“C'eoﬁﬁ%%tuadtet‘?ﬁt'oé‘ Rogfie @ t%ﬂ?‘ﬁe‘é}‘eﬁ%?%rﬁ“t'ilg 6P'“E?B‘M85?%?F€?%pos'“°”5 This
methoddrelueésnthe stebs «f 0 (3G aitoeitiag aistrédct diétls aalur_dlltyroabcbrtgrtennérs wherein each
concatemep Hﬁﬁd&o%&%rﬁgﬁd?tnﬁﬂ&?%gggf%adﬁgﬁrﬁeer c((?t(’r)th%s%s (|) a?ltst target domain of
the tarﬂ?t@ﬂue@éﬁt coFferiping g st %fét’fé%rﬂ?t(ﬂ‘?teﬁwl PopitieRs; (Y A '733 s f"lsb"&’@t)tor

a flrst adapt or DB2/20900556.1 l1conprising: (1) a

st anchor site; and (2) a second adjacent anchor

IB””?W?é (b) hybridizing a first anchor probe to the

first anchor site; (c) hybridizing a second anchor

probe to the second anchor site, mhereln the second



position; and (iii) a |abel; under conditions wherein
if the unique nucleotide is conplenentary to the first
woewbeo2sgle, the sequenci ng probe hybridi zes tRCT/K82008/085741
concatener; (e) ligating the anchor probes and the
comprisiaguéreciirsiganpiico bits; asch@) 4 $9condiadraentyeinplipr sikre (H) hytgidizing a first anchor
probe RHFIJ: ﬁ'@ﬁdn@ﬁar S%Rl 5%y9%§2@|8'££l:9}! a%hoﬂﬁ\%b@%ﬂ L@nd %Qéar]sne wherein

% |sascerrat|c:|||ustrat|ono an enb
th seggrdgnitit R 6t PRGN EIHET R EVBRE 1 Spered apgudp () hyoriizing
least aHirg) seqieBcingsprabesto Iterfigdt katget Hbrasin, vaieredthe firsesehoshicing ptobe odmprises: (i)

a first {)Jag%éJﬁYa%nédn%%n{eﬂlaﬂitgﬁet rlg!at%%afn @%‘rﬁﬂ%ue n%gg?t&jl;g@ first interrogation

trate
pomhop@g@r%}ﬁ Ip%@ qqg%qcepqitlog& yvagrelﬁy‘ the iy @aqleptl%ptcprﬁplémentary to the first
nucledlii & [HeeQBRBIhg AIFPE hybriGiads to thertdhda@shdl:NBAatingitigldrehat Brobes and the
e nting nucleic acids b

Sequehé #ﬁ%ge % Os(d Hﬁgniﬁte g SEnJCFﬁ%Q#Eecatl gn nmet hod utili zi %g

a b exonucl ease. Figure 2C is a schematic of an

enbodi nent of the overall LFR process. [0010] Figure 3

| s a schemat i ¢ BRIEGDESSRIRIHON OF IERRAMINGS of a

code adaptor design for use in nethods of the

[0008]| ﬁ\gérﬁﬂ iHA SC'[eG’@iCl']'”Sﬁ?‘@iﬁ‘roéaﬂem%odé{“%‘éﬂfé’tﬁ%tmd 1 frageeptinginygieic acids.

[0009]0Figare 2asrh ecHematid ill@trafidhef emb@ithéntaof trarinfentugirelatet RJong fragment read
' I Ld . zi sl at i . .

(LFR) Fg@rgo%ggFﬁé%rngéﬁj%ljée{tés Aglgﬁtgc%ﬁop#ag%{eﬁ@tn?g{al?%ﬁlgﬁéym)gandard multiple

displagemgpt anriifieatien methed (ADA)s Bigure ZBdivpiriesnaemet§odier fragamenting nucleic acids

by a mulligR isbaBemdnt GHBIAcRION ReOYH dRiSing 88T exdhddcRE& MHig B AT RNCRBematic of

f.ad re 5B illustrates different
an emg%%%ﬁgﬁtﬁ%oxfeﬁ%l ngzfﬁocﬁ%&i ncluded in the design of an
[0010]aﬂ'.p|[e(§}(is afchehati¢ |ﬂup@rﬁhjqnmﬁem[)@mn®}s cﬁiagnarcgde{jadagtoadesign for use in
methogg&eﬁgqmeq;,t,é,{ lustration of an enbodi nent of the
[0011]CE|gﬁrlel4slf.ﬁ§cr’ﬁma{l ﬁtrsggtg)&%grgl?rggodﬁ%g%tﬁqj%gebﬁ tfgni?a@n’gntmg nucleic
acids giihiepaticictransktist metbadon of an enbodi nent of the
[0012]I B}é&%td &8 s&%haﬁcplmsqrg Jn'dﬂgdel:ptb‘?s tﬂgt' CQHB@tjéegr?n %bcﬁ%‘s@f §ne invention.

inserted into target nucleic acids ﬁl%fure
F'gureéAs%‘PY&‘?éf"l“&d'ff?rFrﬂ}ﬁﬂ%f‘F%?r?f gfarixe rﬁbﬂ’”é?’ @%@ETP Reat Q?f“pone”ts that
can bedihdliideti @nthe O¢digardr at hdzpsor bithavaveHiomdapt ors and t ar get

[0013]ng@&%|6c &Qgéh%énggé |ﬁ&sﬂgt$o$1 SWe god'i&%?&fqﬁje i¥1 enﬁghcig rggﬁrg{circular nucleic

a SC ustration o
acid teﬁ%tcowf'%gn%wwqgé‘iomassenbl ing nucleic acid
[0o14ft ergp.leavt |§§ sQfen{ahﬁlllus‘fPMlﬁiﬂltdf erﬂemchQﬂﬂ%} offtheitVetidr¥ot Sonfolling the

orlentasflon ofrradt ?tor5| er eS |rr1t%ttar%?r} nuclelc ?cga’o”e”t s of adapt ors that
re-use or contr € way such adaptors are

[0015]| higeret8dela iseftegnalic Hisitrgten qﬁ@@lrr@iao:y eretiadimegnBe gifferentgpriertatiphs in which
adaptdr§ay t§@@ﬁﬂ€lteic%0|lj ot tieEdnasR ii tedifc‘) aabgahiment of an

arm|li r ocess nserti adapt ors
roors FRL R § Stneids idtathocnicne Pt e 1 aeer Birgsuaic acd
templatosanfipleanvgntembodi nent of the arnmby- armligation
[0017]p ?%ﬁt%sl% @Qgchghgwlﬁjsﬂétﬁn o% éo%%ﬁéﬂt&% a@gﬁﬁ(ﬂplha{élre useful for controlling the

onponents of adaptor arns of use in this process

way STCﬁ@ﬂ@ﬂtorF:?@d’Fsé“‘idz'” o rgelvWelRGAFE: i 1| ustration of
[0018]p 6 yichil1 @s Edhembiid illustistion bf aidemﬂodlrnelnnﬁeh tainohy-afrOI@2a0dn process for
insertiﬁq‘lﬁéégﬁéh;’to ki e@n&&&@i@){ }e Hliglr[tljgt]‘ét&;e‘\:nlo%ﬁmﬁety emgodiment of the arm-
by-arny igggbor prq:qeg@@r@ Figure &1 Ba'”‘!sséfh‘éf’ra’fei”t?'qw <FQ[F§°PF%&‘§ @ igdayFtor@fas of use in this
procesgtbodi ment of a method for inserting rrul tiple
[0019]2gagrtem?l1r Islsca Iscihfa 40 |I? ?egtﬁ)ﬁg) Jgngl e}.r%ntea nso :(Ii%rftor msertloil
[0020} Fignrs| 13tis scheingtitilusiiativn oheg. enfbodireit qf—la gtqk sans@tiprsligation method.
[002175 ElyE8IBUIiEa LdnbMalidifisiridn Bf orRenbBHIRRAY B MetHRb fR ifdk@&Kg multiple

translation ligation nethod. [0024] Figure 17 is a
adap t°éﬁ°‘:hernalt| c illustration of one enbodinent of a nick
ransl ation ligation nethod gtilizi ng nick translation
el e inversion (Figure 17A) and nick translation
circle inversion conbined with uracil degradation
(Figure 17B).
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[0025] Figure 18 is a schematic illustration of an
enbodi nent of a nick translation |igation nethod.
WO 002076288 gure 19 is a schematic illustration PET/O808/085741
enbodi nent of a nethod for inserting multiple
[0022]a igptediSds a e fc ilkistjation oRehei esnbadige hteafrahick translatist ligatieromethod.

[0023]°f:|gglréel GW%E%WHILBR?}?E g%rﬁ%bt)gﬁrnehm g Hck ﬂgns@tu)ﬁ I'|d3[|(ﬁ1 method.

100245 Fifitr 3 4 SHHoBR IS TEIRD 8L ORI oG S Pl geetiin aton method
utilizing n&EtrénslmgorrmdctelnpAeSmﬁdEpmrerl%A) gdn0 020 }rarfsiagjonr @rcRanviessicd combined with

il lpa% nlg 1¥8i rati on of one enbodi mrent of a nethod
uract ?e% % ( Itghe Itllole adaptors. [0030] Figure 23 is a

[0025)s £ Héﬁ?a@l'%a ?the'ﬁiétﬂcr"éﬂs rien 6f 2T od ISR REHHK tré‘l*s'aé'on ligation method.
[0026]C O1ghieNatiod sdkempticaingtratio BOdnel dnhatiiment oeite@tdd fdr (H38dihg multiple
égure 24 is a schematic illustration of one

enbodi ment of a conbi natorial probe anchor ligation
[0027}nEighiscR0 i DEbeaty ifyisiation 5 ons embegimented p eethiof fs nsartingmultiple
adapt&é one enbodi ment of a conbinatorial probe anchor

10028} Ffel 2T 4 Ere Brtcg S talioh st abntbodimeh oL 8 sEa g egiing mutive

adaptqm$obe anchor ligation nethod. [0034] Figure 27 is a
1002919 ¥R 2fis § bdnehERGRREatloR LRSI dmbokiféRl oF a %mOQY&%sE@ﬁg multiple

each base at defined positions using a doub
adapi¥H i nat ori al probe anchor |igation nethod. [0035]
[0030]FFguree2328a schemalgridyshatoh otiateanfbotimsotarf e soolibadriagerobeanchor ligation
methob Nt errogat ed positions using a conbinatorial probe

anchor | igation nethod. 36] gure 29 is a
[0031) F@Hfree?éd%%fchﬁﬁﬁf@ﬁwsw'% é’%]ese”t?ﬁfj'ﬁﬁeﬂt&ﬂaF%VFb'%\at%rlag?jP%e anchor ligation
methoBase interrogation at different tine points using a
[0032]5 k%gteezgﬁyérjrsé%ﬁ%gt%Q?USB%%F‘%L%%Le%{ebO eRtro?Q%orﬁtg]ﬁ gr[a# prab% anchor ligation
methoﬂl t scores obtained for a single base [ nt errogatl on at
[003310FfghRrend a §dnBRatRliuatr-SioH 3f dH: ebdHiR@htef & @BBIRASIAN prabe anchor ligation
Irnethogrobe anchor ligation nethod. [0038] Figure 3 1is a

Taph of fluorescent intensity |levels achieved for
[0034]dFiofieer2@rig a gresh ¢fiflopresagst inignsity lesels athjeved fos eanbrivdseaat clhlined positions
using QH&}B%SColnﬂlngl@Hmlp%bgQﬂé?\bﬂ%%ﬁﬁn' rﬁéthd?jr obe anChlor i gat' on

i natoria

[0035]nE@Hr&2% i %gﬁgxprb?{ dﬁ@tf‘tla(@res[og@g’@]j ?qfl r&qﬁ gatg% p(?sgggs bﬁjryrﬁ,]comblnatorlal
probe ahdhasligatidni mghddhe data fit scores obtained for
[0036]d 'F]:%;Br%rZ% %ﬁﬁ %f'ﬂg&é r%ﬁﬂ |Htgnﬁy }é@élé Slgt%lnég forsf%r?d?(?be@@ q‘rﬁ&rogatlon at

e conmbi natori al e anc
iffore i RGISSHRB A 011290 & SHBY PM RIS AR SN SIOT fgagBemethod
[0037]aHtgh|@r30I|s giaploor dawitfin scbres[BRHRY fdriaguigle b3k interregageragthtifferent time
points Lh&ggﬁgg 05}9 M?(?rla]c ;%rglf?era%%ﬁ&r\ atfoHR%nT%)Ht y level s achieved
0 eren I'oNsS us ? varirety of double
[0038)c fighierdd tio? 9raph ?fﬁ'é?féscﬁﬁbﬁérﬂs'ty eg%lf PRleVAR @'ﬂ%re@t@ﬁﬁﬁﬁné @sing a variety

of secrd ahcdr PEIbEs i @HMI@Mda&JnaIM&E%n&W igtion in@tBbdsUBdmpared to a single
4 is a graph illustrating data

]

Comb"gl??”agp%bé%ncg%rt"%at'ﬁg &8 di fferent positions using a
[0039)v &igiest3¢ id griplr Wustratingbs data tilseerepdbtalnddfferdifferent perijiohs Using a variety
of sec%o%@lkﬂr roB TR IIBAIOEnblinaRHARFoRHABR lidati@AihbRBusBMBALd to% single

[ 20900556. 1{3004.?_4S Figure 35 is a graph illustrating
Comb"ﬂ%‘i‘ér#ﬁ’ra'@beraé?t%‘gﬂ APRMERSty | evel s achi eved for each
[0040o &igeresd ia graph Hetrargsind flurescesit intpnsitydenelslashieved for different positions
using Q%m{yr!ﬁﬁafb'leaéonﬂrnglgﬁal%Fb@)ggﬁchlo} I%Edn%etﬁ%%gg éer &)Q\esln IA?B]

presence ki nase at different t enper at Ur es.
Comb"Pﬂt@flﬁ‘} @O%achoréig?jﬁoﬁﬁ}?tﬁopl ustrating data fit scor es
[0041]0Bigaiersads 4 graphaillakebiingyerdtaIid Storésaibtairt R défe datilsi@ions using a variety of

first anchor probes of different length in a double combinatorial probe anchor ligation method.

adaptor

3
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conbi natori al probe anchor ligation nethod in the
presence of a kinase at different tenperatures. [0044]
WO-R@ane23% is a graph illustrating the fl uor esP&RUS2008/085741
intensity |l evels achieved for each base at a defined
[0042]p bigutei 38rs agriaphyillestrdingliheefluoasbs nt etensitydévelsraghievedriaisach base at a
deflne!j b&%h %n&%&% do%b‘ngﬁrlﬁ pfob€ @ﬁ&oplflgaﬁorkrh& A&Ein #e presence of a kinase
di fferent” ki nase incu atlon times.” [0045] Flgure 38 is
atd'ﬁeée’ﬁfeé‘ﬁ’ﬁraﬂir?%stratl ng the data fit scor es obtained for
[0043]a Fidefel 36edla grash llustratingiatadfit acotkesdblained dorlai dedried positionpusibg @ double

combu?ﬁﬂc?’lrg%rolge Qﬁﬁér‘ﬁ t%ﬁ%ﬁ%a Iirﬂhe B%sep{cg 8@%@%&?%%@1‘4%@ ?e%?pe%ﬁures

ation
[0044]DEigeR 3813 ma@c'"qﬂﬂleﬂﬂgmmrww U)‘G?AJB']V leils ashigedifereag base ata
definel! B&sitph @siega dbubkeddiribbatorE YradBRher ligatibraasthat ik &evdr&@nce of a kinase

atmﬁaagkﬁgsggub&%ﬂY%nélOnal t echni ques and descri ptions of
CHemoat T y, pol yner technol ogy, nol ecul ar

[0045]b ﬂgpr@(ﬁ& |s(41 gfgpmldjqjs{tfgthgéhe)cﬂm fiisperes @gﬁmddgr@sqeﬂn@ecpqsmon using a double
combikdt&aPg¥be éﬂcﬁ&mﬁéﬂoﬁ trielhod @NHe braBaHIO biRinas¥Bi dGifbrét Rinase incubation
w thin the ski of the art. Such conventi onal
't echni ques i ncl ude pol yner array synthesis,
hybri di zation, ligation, and detection of
hybri di zat i on RRFAHEDDESGRIPTIONIRAITTHE INVENTIN r at i ons of
ui tabl e techni ques can be had by reference to the
[0046]e)'[ B?rb"?%“cﬁ &fthe preprnt Wntl%wéy/%rpploybpﬂlées (graﬁjr\i\/@%ﬂnglﬁi\ted conventional
techm@@@‘éﬁmﬂes@nﬂbnspdif@@dlubﬁ@nlﬁmﬂpoly}ﬁermﬁd@y ablsuldp ®ioldg ¢ (including
€ |
recomﬁH&rﬁ %Iﬂﬂé{%tg an qg/ %%{ﬂgr?%rﬁi aﬁgﬁnunqﬁu%%éb %hﬂ%ﬁé&% tpeesklll of the art.
Such qgﬁ‘aqrygqaétecrml@ggﬂyplaqw%ﬁw syg‘@es‘rl%gyt{r%pt@n I|ga]|qp|) and detection of
hybndizEtioﬂQ:sMb iléb@ldS;ﬁzlﬂc muet@b&fsfﬁf &flelU@d&HlﬁhuesGSﬁ b&had/by reference to the

cram R P St iR LRV 41819 PRBRUT AT Cfgnfiso bo sed.
Such @)V@tl@pﬂ' iegl’guqelaq; both deseriptiorstcan ye Muecﬂ;@)stan&rﬂ jp@prato[y manuals such as

Genorfzé—/gl%%)SISBA PSARIS Madudl ékﬁbsli%ﬁ 1 )G@WAnt/bg‘d’\ésYﬂ rLKborzgt‘gf'ytl\/lanuaI

Cells: ﬁgg gtpr%cﬂ\lﬂq%?%;lg ?%Hﬁoﬁia%é?tg%@rag%l a%%hﬂo(eg@@r()(?lomng A Laboratory
Manuateiﬂrfnomgmq SiPng hlelbpt leboraforyBPreseBtiyst, £ y(1B50 Blechemidfd (44 Ed.)
Freemgﬁ Wbrl?@%ﬂ O%Wucy cht/lﬂe SMt/YeSISa,E] Sd’ragfr‘c{agA oa‘%h 19@32 qg@)’ress London,

ochem stry H.  Freeman
Ne'SO’P\P“F’ Coxé?qoobf-e’wﬂgéh Pé('f'%"’??é%f Q{Oﬁhqnﬂﬂaﬁp@ai’\é& Fﬁe‘f‘ﬁ’éﬂ‘b New York,
N.Y. agtBérg @t 3. (2§02) Bloeneeniag, 5 Ed. al/|H. Fepas ©ab., N&O¥dk, N9t ell of which are

herein nQ:% %%edqr?ﬁglr Qrﬁ &yBy@FeQeanfoggl?plﬁﬁ&gyded claims, the

i ncl ude plural
[0047]r é‘P@rtleﬁﬁﬁé ugedihesein arkldn e APRSREecgiaims, |the Hpostantogns "a," "an,” and "the”

mclud@blbt@fr‘éfeﬁéhts u-ﬁte'd§thef06rﬁte)@2§@3ﬂ§/| dotaté L5t RRE. EThLS for%xample reference to "a

ase" rst on agent .or._m xture
polymgraseeynggers %oo eageero%rﬂgéjreso [ cﬂagent an(ar.e)f(er%né: Eodghse mel'lﬁod "includes

referemcefteecem@@ntsbere@ud athedr knowe frsthegedskiffed ih Sk ansiae ford.
[0048]t Uﬂ@@s &éﬁhéd &ﬁ’enbv@e th @ecﬁﬁléal al@eﬂéi:le‘ﬁﬁﬂcft&msrﬂjsec[ P48 havdheEsine meaning

n d scientifi
a5 conBul REPBIPHY REVE & AEMER BN AR hls PHEdGREHIgn Borore
publicatiodemsihitooet Heyeivare irmbrporatidri@rejn pkrefetentanfot the panpbset ab describing and
dlscloéMbl (feblce\sh 'cémécﬂ.‘ﬁ@r%t foprﬂuIQ%hQQrngmetf%doloﬁfepl/vhﬁﬁsrle%@&rlbed in the publication

ment i oned herein are | ncorpor at ereln ref erence
and whi Hfmtghté)%{ﬁ?‘bkﬂ%”'@f’“%"é@@ r‘heo‘?r?r“@”@/rﬂfsﬁlb§ﬁlnﬁ%‘lt'ﬁ@ devi ces,
[0049]C Bmeasd tahgnNd valliey isplogitiéd) N & b erstaad thadkalch gitedg:nink ivalbie, & @e tenth of
the un? ﬁistﬁeolﬁ)ﬁ/gvgm lrohnfegsethg %&Léﬁ @Iteé @ é?eﬂ& %‘ﬁﬂn@?le b@g%fél rﬁ\@%n ?qund lower limit
of that[rmgpd YPHeqtieer gta@@g @teé\fen@gp/%jé%m,tgat HP@Q e8| is gngoprassed within the
mventidﬂ dﬁhé%b@ﬂdnd Iaatar |me bf théueemeéﬂrm@ey by mdeﬁeadérlﬂga bé ﬁﬂbdj’ed in the

smaller [an eﬁ is alao fe:rE %sse(g ‘Fhln {he |nvent|0{1 éjegﬁ%any sBecﬁncaf? ea<cluded limit in the

erw se
Iomer I|n1t of that range and any other stated or
i ntervening value in that stited range i s enconpassed
PBZ2OEERI n the i nvention. The upper and [ower linits of
these smaller ranges may independently be included in
the snaller ranges S also enconpassed mnthln the

o, . - a o e

times



present invention may be practiced w thout one or nore
of these specific details. In other instances,
wawrivokaeswn features and procedures well knownP@DUS190%€¢85741
skilled in the art have not been described in order to
stated zange dVldys thersiatey! reihge ingtndes bieogr.bofhGO B¢ Jimid, rdngegéxctubieg either both of

those ﬂﬁlﬁée%nﬁmté Ql’é%'l%dbéln‘#t?eﬁﬁ\yénw prl rmr' | y W' t h
ence to specific enbodi men

100501, s Pl $oratP gt RUPeRRD P HERIo 8l ! B2 MOVédﬁﬁam%rﬁthfough
underdtanding @6 tae pieistrt @dentiont Hewakt, it wiidse apparditigoriehe silf i@ sterrt that the

preser‘gI r§grl|t8§ H\rag be Bﬁgtlclea w‘t uk 5He%? %ﬁje 5fhr%rse §&a%|ﬁc gé@l%dllmnér%stances

well- k’@W@rf‘%ﬂ“éW T@OB‘ZCFdUFH%W?J\r‘%‘g\é’h{O tF‘Pﬁ?éh'{'?ddﬁtﬁe@td‘?Yee’H‘ Bepndgscribed in
order 16 @QNEPOSHdclgsheingkntidt hods for nucl eic acid

[0051ki/g§l:ﬂ&ég{r/1 t&eﬂgréseﬂi |ﬁvr§i| |(91e£ 8&30 t?egi n}‘XQ |Ig Q/ étﬁ Le?e(?en%g ?o %p%ff@%%t%%lments it

|ons as
s alsoFRESiNASHtaAtREAPROGITTetS vgléfweme amrqrwogmseﬁ@&qden the getjugien reading
the préé%htnﬂscbglﬁe GRIN@Shit h@Aa$ha2B6EhBRIbBaRENt9 be EdHRaifideS®BMtthe present
tion includes extracting and fragnenting target
"Wem%%@F@ >acids froma sanple. The fragnented nucleic
acids are used to produce target nucleic acid

L OVQfE"ﬁwI ates that will generally include one or nore

daptors. The target nucleic acid tenplates are
[005213 1) B‘]’* e INY SRS 19 re Gt CHRPAFEOMONS My o8d foRNYRlRiG 2sididentification and
detectida i vthiahdin® b&d ih 3 ,widehiatiéty af Bplitatidlslay dekdcapigeekion a

[
[0053]5 lﬂu% g‘%ga”é‘%?'gﬁﬁ%%(% K nﬁ@&%}j f‘ﬁdc%%n\?géﬁs@gﬁ{hg %&ﬂ?ﬁ%ltlg& Jnt(ﬁnethods of
the presgpiduighticsdrpliept PIgCiRg and fagmesting té@ﬁ?ﬂ”éi@@sﬂc'dis fiem a@?fﬁ@‘e The
fragmé‘r@dﬂbiuﬁl@k Qtibiddre DEQQB pﬁlﬂG&sCtérgleti r@ileic @Bid (enﬁ‘p%%s thatmﬂtdéﬁgél,ly include one
escr | g further det

of m°r8 H%‘f‘oré e‘ghlfe H‘&C'ﬁ\%taﬁ' LTRESTS AF §‘§’Je§£edd %’8%%“‘8%?‘3%‘?"5 to form
nuclelg;;pgi:ma‘npb,allg mr%@gsuamogegi anracdudalden @egmqﬁlglh@appllcatlons are performed

on theMdGiki€ atid F’%oﬁ&'s)bm% Ve SR, &uéﬁwﬁﬁoogh's@qJéH&hgjalbypllgaandechmques
constructs of he i nventi

includigg, F%“%%‘RSB%H“P? 3&5"%%“0%\%Cﬁ"}Hw)é‘é"rth%‘Pﬁd""E‘f*}aé% %ﬂc”t??ﬂd” fé‘ftEer detail
below acitAl- dnewfleaseesgncing/mettide par alsugef usad) toeetest pecifesegnences, such as
mcludﬂé’%&é ﬁuc%'tléje io%ﬁ)ﬁ]hlsﬁ% (@I\%Lj%rﬁfélefclé'éﬁjtagﬁstrnag '31’ the invention, (which

elc acid tenplates of the invention conprise

'”C'”d? ﬁ?cﬂféctacﬁdﬁf‘%tiaﬁs %%wﬁ'éséﬂ%ﬁraadaﬁ&%'%nucheﬁ 351 &P obt ai n

target nucleic acids for construction of the nucleic
Il. Pregiribgtfieagpleaises geforbib@utieicaiatd on, the present invention

provi des net hods for obtaining genom c nucl eic acids
[0054] Asriseusserhipitieer Aerdinf muclefcragig iemilategyofitreor e ntipeompdse target nucleic acids
and a(féHfélrseHrﬁ:or@Gﬂ tggbtﬁlﬂ td?é&qu&@l‘c L& RapRIBhstruefionWs ieinlcleic acid templates of the

uen hods for 'l?ﬁs ructall ngpnucl ei c

mventpgﬁ?ﬁ le%e§¥ igye ?{bpri)\ﬁ SRl giomie r&cleﬁraégg r?rﬂé sample and
for fragmexdjneethbse gehomiemocizic acidsatb eroduwo‘ragmpﬁl@56}seTra$L@e¢quent methods for
constrﬂ‘éillﬁ ﬁu&él%lﬂémﬁl%s Qﬁh@méﬂn&?d froma sanple using
ods known 1n the art. As will be appreciated, the
_san'pl e rr,aV)‘//Oco DI | s)c;:\ an nunber of subst ances,

(i ncl udi ng, but not li mted to, bl ood urine, serum
[0055] y'mpht nuglaiciavids caarb@lobimedd {rag iamatnpeejsln@methpg known in the art. As will be

apprecﬁ’ﬁéd5 H{erngn'pI@Qna@ngﬁr%@%Hy nLQT‘nbeY biréuHﬁgrllc)és %d%@%ﬁ‘h@t%lted to, bodily
being preferred and human

npl e

fluids (é"gl’fﬂ'ln%@b’&t H’Q'teﬁ’d? tq'oé’ﬂi wipe feB’FbWE}pPeS&B"‘a IR PHORABRASEFetions,
perspigdionpdrelSehienof vdualig anyoarganisnt, with matneﬂhdrmamles peing preferred and human
sampl@sgcge:jnétﬂghgﬂlgjl pr %} eﬂa%P@g}étglrS% ﬁ‘p%udlrgl &Jtﬂ&lh%ﬂgd tlg]) air,
agricuiusal gvaigr an é‘l"b‘-iafﬁpl?é 6@'09'94‘1é°’a§%fm§9%“ ﬁ%{yp'%ferqsﬁ%db?a@mﬂ?t@ in the
case dphudsic #B] thé kiallé @By BELME bioalits b@lakiiegtidnadttibraingRbing both target

DBZ/ 20900556. 1and signal anplification as is generally

cribed in PCT/US99/ 01705, dsuch as PCR anplification

DBZ/ZOQPOéﬁétl on); purified sanples, such as purified genonic

DNA, RNA, proteins, etc.; raw sanples (bacteri a,

V|rus genomc DNA etc ); as vviII be appreC| ated by

o ' g, - S o .



[0056] In an exenplary enbodi nent, genomc DNA is
isolated froma target organism By "target organisnf
WO 2000026288 an or gani sm of interest and as w || BPE&I/US2008/085741
appreci ated, this term enconpasses any organism from
and sigrial @hplficatibracis genedly dasrribel inBCAIUSEH 01 Par suct a¢ BER pmplifigation

reactldﬁ?rbmgdea sar‘nﬂ@i Qﬁjéh% pt]ﬁﬂé@@%mon‘ﬁnl: bh@%@A 'prt@hQs”@tc raw samples (bacteria,

i nents, %ng g)y at ogen )Sp
s, GRRARBITAVE ) o e BLAACBIFOgY 3t e al Vghaly dpptperimenta
manipulatioactdydags beeMEIbth)rdSth@éammé dh nhagspactcthe haclecadtscohstarts of the

|nvent&)ﬁlEQQ&m%EI 9(81“ %F@n @bw Jertﬁlﬂg%od @eﬁt? @nead’ehoml‘gﬁf(ﬁI i€Sbtained from
onpr

whole @Iﬁ’%?f %H&egaratl'%s fomelogd peel suldipsh as vvhol e genoms
[0056]S @THIEIXEINPIgry edlbOdineRDgdnomaiDNA is ko@fa er&QQa@ét dighem. By “target

organl%qg%aﬁ%w&@%hsm ?m%{'es%n c\)l\?l t? ?3 %C% yth??err%'eﬂg%qnspagses any

ensure that
organig fromeyhichtnugleie ew@r@ntbhebtém@qi rpertlglé@fbrﬂem mf@ﬂaiww&dmgmumans
althou§€inRBMe emuédnaé@mre tg@étairg’aa@mnay p@Iﬁ@eﬁ qifot ékaﬁ@fetfor%e ddittion of

th t
bactergge{dﬁ? inf nsf) 0'@ th%(% ﬂbtgl |8% F&cé%%%0|%quWq?rﬁ%t o&a@gg’ﬁtare well known in
the artj Pamnles crmpring gencangPA of humahefindorsg if manyrespbdimeatd. In some aspects
such A3RhBRYSnARSEhHLARMg f bl P80 RIuPYooERBY br r%@retg@ncﬁ‘rhé) |V§Qnts of DNA

ui val ents are (?p&nerall utili zed.

are pr%?r?P'I’ QI)tﬁ'Ee%mem%? Batfne prRytalarkelt &‘?I}SI'\IAffIa@E‘FI“B ﬁ“ff"?II?II”IS ﬁo"ers the
entire gsnoales Orhd @smbértné gerfomnetehaivaldred avginegoaytdep&@0n pat atbeltnethods used
to furtﬂeQ??eQ%E f@ﬁﬂ%@of%e\ﬁ%ﬁ@l\ﬁ fQJL%e 9?&%6@&&0\4 V\MF\ ItIleI p;éasgnt nﬁ@ﬁtlon For

cation I's used rior
examil, e lR0g figpmeabisad mf@ed%}mﬂtb@d BpBerbelpworiyu OQE%ﬁ%genome
equivaRats ar@beﬁiéteﬁly atfligedu %dmel[he&ﬁm]uzuﬂremﬁpﬂd @&ilacgeBatn®lifiodioni, Ghich is also

descrlﬂ()je%QL CICHNQ’ Iag%tﬁg(gbvtg EBJ)UQQ 0 GF%Q%‘R@I%@ are %%ngllf utff}zc'ed For

Tose and
methogds ipahish ap 6y lificaiien & used prics ¢ fsagmeatmgT@I@Ut mog)@t) tarhedin. Q90 000
genon@!\éﬁuh&eﬁt@@r@ ufs,édictl onat ed or fragmsnt ed to a desired

o e AL PR LB R ST o
Sambrogloarfd RuspeligMpiageu/ar&ildnang: A saboratory vanyal edechsupianVidatargat genomic DNA
is ther{f%ﬁtﬁllateﬁ'baﬂéﬂ?r%tea 'tc?@ Sestbd §|ﬂ§b} @ﬁ%&loﬂéU@EIﬁIlq%eﬁfﬁblgd E@éhzymatlc

endal n el c acid
d'geSt'Pﬂ é‘xF‘?rIﬁBé’f ﬁorﬁ%ﬁ‘%’i I"’dEﬁI iarIteh’é‘Pﬁ'BagggE%%'ar W30 {hg ey et?ﬁ”tl'@’e”t'on
[0058] &regmeitrsines 6hd tar@()lﬁhcrew(dcswbn dag depentiiegngt the sbuicatageheicleic acid

and th§ IIESIQ&I'cHFéILcnoII H‘Etﬁoﬁé Hﬁkﬁk?’%etﬁam%% 8o r%glgoﬁdgs |n Iength In

nucl eotides I n anot her enb

anothqr ﬁ@bp(}ﬂg@:ﬁéhe ragmeatsyne q_Qf)go 6%0@_2@% to 2060 g@@eoth_@on ?@@th In yet another
embodiiéht 30 radnientb s 10L010; 8© 000, 26:3604 A00-2R0L6CAEN0, 564H0KD; HEG400, 200-400,

O A tl Y 6 b < b A\ O \( b
soo-df Aoy aot i Oqlen o 98 081 4683 1008 Stiedes e 1000, s00-1000,
600-1099070961900. 70098 (G 00-805D 89D 190, HALOIHIGO0-360901 250600, and 50-2000
nucleolidéxln AR, and 50- 2000 nucl eoti des | n | engt h. [0059]

[0059]!5 Fnzagfugﬁe‘riteﬁ%édi%%r??f?a@&%ﬁtf, %P@@Cm%{ Si e or |r§a 8$ gcutlag Eﬁnge 8Ias|zes are

isolateSu Shchhaethesidareawad! knewn infireoath Honexamleagel fragtignatior gamtpeaysed to produce

a popa&.bn b g RB3E 4 SRR siBEWkHES rahGe BTHASKHRS, Ror RUMPIGOE S0 base pairs
fragments of a particular size within a range of

+50 stcst@Ifiél rs, for exanple for 500 base pairs + 50 base

[0060]p &i many opé)éﬁ%)]zymaltlcmwma:s edracted PiNAEd nat radjuigeidiecause ehear forces

create@ﬁﬂﬁr@%s%%n%rdcﬁo%ﬁ gé'n%galtﬂ ﬁa%%eh@.(f@tlﬂé @eé@& I"Hnge O G8cHther

created during si sTand extraction w | ener at e o
embocflrpeﬂj oAt fr}ag]merﬁ%% R F%bbergéﬁiféted Ph erézyfnapct FRgpentation using restriction
endonediiaes. e atstill fahiesr e@bodimegranitsi 0 (td akouk h)0o00m0 gbrome-equivalents of DNA
ensur SRR PRl ioh T REER et SRR b, T SRR FD R sce

to about 1, 000, 000 genone-equi val ents of DNA ensure

at the popul ation of fragrrﬁnts covers the entire
DBZ/zogﬁoé??érre Li braries containing nucleic acid 6
DB2/20900556. 1t enpl at es generated from such a
popul atl on of fragrrents WI I I thus conprl se _tar get

o o I T L



wal I's and the like. [0062] In one enbodi nent, the DNA
is denatured after fragnentation to produce single
wareandeas f ragnents. [0063] In one enbodi ment , PEE/US2008/085741
fragmenting, (and in fact before or after any step
templatestdenered fremeieh) a papulatigel of fragragnitomll e poraraine Peged pylldieatids whose

sequeﬁ&stc{h@e B@HHE@&A&H&S%M&J @glmo%%dgp&laﬂbﬁh@%q%gncte%f an entire genome.
nsure that a e enoug concentration of t he

[0061]f Ilrhsgamgr?ﬁges %lséﬁgmn 29BPYS t? rlowg%%%lg)&ﬂ egt%at%cf C|rcular synthetic
doubles sEatlechDNA te bd edet ahddsed wdth meCBamplecﬂB\lﬁof/h%h‘&ar pily emnali ampunts of
sampl@BEAlé?‘é Jblglcl)ért])té 8 Ig%%ﬁgfe?@g%g%{]mf% ns Béézﬁg b&\gﬁ#,%;ﬁ)\,&?nminer
walls gnq therfike gy and i ncI ude wi thout limtation: polynerase
[0062]C rednia efradiine @Nthé BAR)is ddna@eddisfter felgaefitalid®ac biodiite single stranded
fra mérﬁ.omstl nmes referred to as oligonucl eotide |igase

9 rrpl i fication CLA), cycling probe technol ogy (CPT),
[0063]s!rr<aﬁc$n@p@mp@tc@‘t¢émgrraﬁ@%w (qnSmptpst betorar eftersny efap outlined herein) an

amplifid®dh aies @ar@@édpfléd:t@ttﬂe%plﬁla_tMﬁ)of fré'glﬁ@néb G]Uél@lb Qm&ﬁa URdlELthat a large

at
enougf B3iEE e ATRY ol TR e AV ple SRR T4 eyt poorated
nucleig¢ apidssif the ucde@mag@ustum;thml rmgylc af:lmm}btanmng sgatéree information. Such

amphfi%%ﬁ%e%ﬂg Sre vl k§dwnf ik %%ﬁ%a MBiudd \ﬁlfkﬂ)@ttlmﬂgﬁanebcﬁyn?&és@%ham reaction
further nodified pare them for inser

(PCR)rﬂgpganﬂh@m SRR IPANSiEEd quﬁ?rﬁa& tQ 35 HEPHiSlEat 'dﬁfl'g?ﬁ’?@mp"f'cat'onfom)
cycling protgente chanlogySOEN), soahidf dispiténers assap (38A) tenesiptionymdaiatealseplification
(TMA)Fnﬁl}f%PR;ra%%é@ ke Ms@@%&h@&tiof?pu{@@//\% M&RY dircl A bﬁ’f[ﬁt%‘h (RCA) (for

. | el C acl rm ni re not anena
circulagipggl fﬁﬂ@&@ﬁh?%”%%C'?i‘i’ap?l?é'r"to'ogdapt ors, particul arI y
[0064] NEfutttsed e @bodah@ntdraRerSdagiieraing, ItargaSﬁSeuaaddmb yurREasaified ASprepare

them f]:)r |{1se?t|oln oF MSIH&(E S(Pa%g)%uécc!ﬁ@%ﬁ to{}%étﬁécﬁ of h m%sf?‘t oﬁp B%ég dlficatlons can be

neceS%ﬁﬁy lescavgs the Rroeash efcffaﬁ@ﬁﬂtat'%fm%’rfe%lﬁy“sfﬁ @al nursie@@ﬁéﬁ Mtfh@rmlm that are
not anfeRBg&1o thalSrb&dGred Gddto fr%@ﬂé’d%\ﬁfolrsy pé}mr@ trféQ;g‘@ bm&yrﬁé}, $oth as ligases

nt an S t on
and pog\‘,@eé%ﬁ%gt /-d\s Pvgrtﬁ?gg%&%ﬂmgﬁﬁﬁ?m tl;u rc. gtgp 5 op ?{18 n:grcr% R? comtﬂned with any
step. t hi s enbodi ment, the target nucleic acids are treated
[0065]\er{ah1 &@MSIE@'en%B&M@ﬁSaerPpt%f%é\tﬂ%glmaﬁ{iﬂé t%&%u%lt: Bcids frequently have a

ar ‘chemstrie enpod
comblrSaéng/P[feql]l %ndawarhaWs Iag wslé%socogr@m'apqqs of Woaﬂvtesandg‘iyq{awéchem|str|es
at the gtmiain disthsfemdndioe atr thakeggedt ouddieatds age trdatmitwidrseveral enzymes to create
blunt ePQ\J: Wmfﬁa%?‘b%lav\%ﬁe% s%rlesemodﬁg(‘etn%gcﬁﬁeﬁtcé %(Wrﬁéfas{ega%a glrxlﬂl-"é ¥ ugﬁtto fill in any

e sane enzyne as active one, suc

5 S'”Q%t@ﬂd% P esrage o ‘fr%at%@é@”tt%‘dr B%'V%ra%e wih/ ?’F%Hﬂ%ase activity

(generSilyi ttuabd)telvq@ga:t yiERsAsS &ryinB ab e, adiivd ord, such@b Th ol hedsd) @, used to
r

removd & FEANTR S5 AL TRE A0 B ol o koo & Yo bARSE TR,

pO'V”‘W@W&t %GObBNﬁﬁ\@W%@ée il rfeenewi fiagmant| r@vqr%@nﬁggte‘ggq {78 redajed

polym&BsksGiudng il §8e @b9 §bly7rher9§3 3hdReARBves ngucBMymerases T7 DNA

Polym?r%%%ﬁlgg)ﬁlzgpoéy}nerebss Ig/gaél )?rﬁerr%sség e'l;hgtc.l\lﬁeghm% 3 (é‘arpg)e us\el%{g)gq%ﬁerate blunt
ends, whieh arg @fefll in mvaiietyaf apligatiofis. appl i cati ons. [0066] In
[ooee]f thm%"r o&re,hm%%bd.ﬁene dhd Rty bitRe Eéhﬁ?Pﬂ iShifeYedad awastarget nucleic

ni is altered to avoi d target nuc ei c acids
acids i el ol Chsrviay il 15 25 anir PPy 4755g ban alo be
used ipthieypraeeessé creatingrobuneends ky nidigieg ¢adi phbspbatbse ac§ @ty to convdre3’ phosphate
group%%?(?ré@l é)rf)u;fsr %@EH HI%SQ\L &Hﬂ\tlnﬁm%ltpyut Hrhhelub% thgrnérElglly?évallable kinases

hat ase acti vi ty to convert hat e gr oup
such aﬁ)Td Mﬁ% a@W%'LﬁfSk'naS‘ffCtHat@ir%% é%m'B%(ﬁ'aﬁ'yr?é’P'E’Bl? Byt s e deswed activity.
[0067] ISl b @Rospham®EY cih dk luyedaw adrivat teemikalmpasshats Yedapa® hydroxyl groups.

Suitab‘%i}ﬂgﬁp%gﬁaélessb'Pﬁ%ﬁl(Jh R a Jé'n%ﬁﬁrﬁédﬁd“ﬂfka|ﬁ¥e%h8§’p%a&?%€? [}Jﬁjnalclawlntestinal

ave the desired act
(CIP))g-}‘rﬁqrptgﬂhysphataBﬁ é\@ﬁﬁgﬁ ggr@pwﬁhaé@eulg@rgaql@(y@%ﬁtp\;@quostable inorganic
rm nal phosphate groups to’hydroxyl groups. Suitable
DB2/209|8|°ﬁi‘§§,phatases i nclude, but are not linmited to, Alkaline
Phosphatase (including Calf Intestinal (CP)),
Amtarctlc Phosphatase Apyrase Pyrophosphatase,




each other in |ater steps of nmethods of the invention,
thus ensuring that during steps in which adaptors
w@ avdbor3adapt or arns) are ligated to the ternPeii/Us$008/085741

target nucleic acids, target nucleic acids will l|igate
pyrophogpleatksptand shebile, whirh arepknotvh @rthe ant grest comunsiradll aeaglalkels, for example from
New E‘E@ggdeg,dgbgcl e| c acids 1601 and 1602 are pref er abI y

to rs 1603 and 1604 in a desir

[0100], rA? S?R'%ttq '8 ﬁ '9(% 6 fhpsrshditcatpns ﬁret’?ﬂtéheftt‘@%tr”éc'et ﬁ@ds from ligating to
each atfes inrlatdr deps@nihathbdsof te imeetiannthuhérshridghtieat @ity stdpt in wikeh adaptors
(and/oﬁg%%]to‘?‘ Qr‘?r%?arecﬁbgtgd s} tt%rtersﬁgrlrl %ft%g;et rLLJ %ta%ﬁs tté’rg@t?rﬁaelggagsr\)nll ligate to

he”ends avoi esi red
adaptor gyt ”OtltB e@er tageinugisig 2¢igs: 0T argsh ”Vﬁ*ﬁ"ét‘?'ctsﬁéot %’Pdg@gz AlFdIrederably ligated
to adapioisdis 03 h@at6e4 ina @RR&Y cmehterone(aﬁ.nmdtreteadap“s @it Fe | thgddsRed @ientation is
one m%pc hhgetrelhgg ¥Vltf! I;ﬂ %gﬁeo %\t}a%? ﬁ%%%ro\tms%{a h.q%tegg ugacﬁ %theB Modifying the ends

et al
avoidsdtfapncepiet zpaotratians| 1607% 1608, 4609 apelti h b Grastnuceic acds lgate

to each @lﬁEWé?l'd'tlﬁadaoEBtbﬁU@{]te &08Hch 8lheOfin hdifiod rh%rWIISEJd‘lscggseH Rfurther detail
oth the

t t '
below, tﬁe %&enta%of (eaﬂ} Ef’dSPto @I%P |ccaﬁ§ﬁlp%ttoﬁ)?arg?r lf,]e C%H%?II% ﬁ]rough control
of the clemidtiy opthe terdimdof bsthite areptasasd kedavgetinuclein ecids. tTharedntrol over the
chemlg@%@ frle & Rhi r’f é’etnttﬁ%rrovtb%ﬁ ﬁél mLtga&llJnoﬁﬁ'anthé A B descrlbed further herein.

Erec at ty and as for_al

[0101135 pd! b&?PPreﬂ% d H3é'ih€?en'” th&ﬁy‘ %‘t?'rﬁ?lf?fﬁt' SrPtepp Ovthfé‘ié’é‘e?ﬂ'ba%y

combigatidn eﬂ’trzqsmssapsraryd deyruseday HearseéxEorekanpls come emzyyatd fragmentation

techm(ﬁJe@ggT@h%%e 9&3 ?&ﬂﬂ}l&%onﬁ%ggs%d Jeﬁdér%ﬁe Qrfmore of these enzymatic
restriction en onucl eases rmy render one or nore of

"end reRRl sYERSFYRATEOLE "end repair” steps superfluous. [0102]

[0102]THTRe miﬁdifldcatldr‘atdleﬁn’nﬁecdmé tdetlevabuecreation Df RucRitacidhénplates containing

dlffereﬁtr f%ﬁp‘n edr]hJ gh Shk%oﬁr? (l:o%{otrﬁg%lnathgs re&Ec %Ingforn r%movmg the errors in

t‘ ag nents
sequewn«retmrmﬁat@rbard aﬁw_ﬁ)ly_rté@m_en 1 FegultfFrm eich w@q*ﬁ@woﬁgmplﬁes-er rors
[0068] T &ﬂﬁ@é&ehrérdﬁzﬂkélffﬂagrﬁ_érﬂtéﬂam@I'é%oa§§r@'mﬁz}éd tRnbBasdn with any of the

h,undesired tenpl ates. [0068].1n sone . ..

enzymp At hechiriBl PRFP e Mr e A SPTRR PRl SUS B aOdh T Tsarped inUs
Applicatipn tNorrbi/47dt698 andwpubttished y°Ca fappligeticnrV¥§ 2846/ 138894, which amsiheesin
|ncorp&§feh ‘Bg?efé?gncfeﬁrﬁtﬂ@éﬂtﬂré’l‘)gfotdﬁ%‘rﬂog&darﬂ% S‘e\rfbula%? Bl @B elated to

described in US Application No. 11/451 ,692 an
h'erarﬁtfﬁ“fa%‘@e{ta% appl i cati on WO 2006/ 138284, whi ch are
[0069]n 6T iR einthodimpois &t @dtrdiled rapfien enzymatio(“CoiRE” rfragntentaﬁd)rymétbmd is utilized
to pre;?lo\I %fr%&ﬂgﬁ&%s@mqhé ﬂl Cgfrjr C%QEE\‘F r%;fn%htaﬁ’dnl is %@QﬁgTﬁQ%ndpoint assay, and

hi erarc fr agne tion
has th% AHGaREEH sNzyalioiamsniatien (P%Fr*ﬂ(fé iReAPIDHR P&t @1 lpy rEpoynts andfor
volumés QNN tvatidubmaniyedf hodrawBsadié (induag sér@;ltpityetpaﬁr&tlf)n‘ AGuEMHR or enzyme
|
conceP:t(r-é[tloh'lac'r%I éceﬂselﬁ\ﬁgto drhegtg)é Stgte) ﬁ\ﬁ%&@? %/tg)ﬁ rha\l/oléesaep?erles of three
enzyn@pngﬁeﬁt yiich @ragﬁ@ﬁtamarllbﬂuseret%mF'aereﬂ hé 'rﬁbﬁ nycteje "‘lcl§1 194 és supjected to
an en@ﬁre'c@tﬁdy@dmtqhﬂtﬁp‘ie dsHHcee MAMBIRRELIA| (MDNAH th gréeHEe STRRYPOdoped with

dUTP gr lgT 'Pgtlgéﬁbelé%%t&n?%ggtnce (?Sn%f‘l}lta\# té%aubgtgﬁté to?de%xglur?cg (“dU”) or
uracil (Vg etsdefiond anid ner)troll@dq @biboytionSoREe T pagitivem indtolostraindsyab theagnplification
produ@(ﬁ)@r 188 Whoibits 8 (REZRIERED Q0B Gy trrriau &nfbination of UDG, EndoV L

hemati cal l illustrate in uc
ana THK Bisacie Ul basa Gaenteinguisionhd phesebie and 3 Sormal sy 195). The
single tiaseaps withbatreatep lat 4n avatage Hpa(cl\;@élﬁﬂned by the frenemencfe) iothe MDA

producg ’\H'-rp %tm%ﬂpcﬁ q]evéﬂab;ged%gc QEid H-Bg) \k/l'th éip%ér&%(#eguﬂst ||n%n:ktr9nslatlon until

iI's resul In the substitution
nicks WWF Skands czora/@‘g)a tBereteyrca%qtlpg emttt]le)strahd regksn r@a.rltgﬁda relatively
populatiombirdalible btraaded mg@rehls(mns reddtivé I\ BonToge 0&stsize 7). nSikxetthe size
{

d.str.b&kh%ﬂﬂgg%#eeﬁr% ndiiRra %F@ggo?ﬂﬁgge%gﬁéﬁ%{ Qﬁﬁpgﬁgﬁﬁuw or UTP used

conbi nation of UDG EndoVIII, and T4PNK, to create

si ngl e base gaps with functiénal 5' phosphate and 3'
Imym%Vﬁ?oxyl ends (105). The single base gaps will be

created at an average spaci ng defined by the frequency

of U | n the I\/DA product Treat rrent of the gapped

o o o o A N\ o o -



[0070] In sonme cases, particularly when it is desired
to isolate long fragnents (such as fragnents from
W@bwon76e30 t o about 750 kil obases in |ength), BEEUS2008/085741
present invention provides nethods in which cells are
in the Mpdeehchiord ratiree than bathe daatibredrclegnee ofpaizyredatiedreatimeht, this CoRE

fragmegﬁcﬂlt)ll‘n ﬁ]e@]@&g 5rbéd&g§ﬁ| @&bg?ée@%f fraglﬂ%ng%}‘prgbrﬁdtmb%ltym c acid,
rel eased through enzy

eno tic
10070l glcatks. BREYH Y BPerUBAETTE SR RS B i ks dagment from
about @i50e aboud M5MKilebasse nasrgth), hhnjpirSSenﬂ"hﬁantlmmb\tldﬁstmenfaﬁeI‘ri vatlich cells are

lysed +”§V§Er]'ﬁ£ﬁ g',uélle%%\ gpeﬁé/th \nllﬂgg]éenﬂé céﬂtr]iﬂ%?ﬁgn g gn&n‘ﬂc nucleic acid,

conce lon o uIa
usuallgpenemiciN isfeleatsd dhreahiespimatic H'@est“ﬂré Using foé P’é”‘"éﬂ'ﬁ FHOt&'Bé%e Kand
RNasd\ifestichVaersevearhouttl. Thel pisiedt atoce S8 o(uayz@h] odBnigHt Baddted directly
to Iowgr éoﬂtl:en?rg ﬂ%r&f re%%% I IcfeMJQaQWagtg S%ng ucR {] 9f)|SOIatt Fgejthe nucleic acid
mc nuclerc acrd remains’larg ef'

does r@t 'ﬁu}l@rmw disfupfivearypreages (sush ex etég@l WOI&IE@O%C%M&@@@Q” and vortexing),
the geh&RiE AlicididlackDigRama Besfely inthct GRS RinbjBfty Wi fdyman iddxcédaef 150
kiloloaaebove descri bed fragnentation nethods, the present

§%vention further provides nethods of aliquoting a
[0071]p bpwimetcasas, iofcomkingion with aicyl aitles a@ov&ﬂde‘sprmgdﬁagrsemmlpc fnethods, the

preserfiI rJvQM%n hptﬁerrp‘?&%§we%ﬁé 8%“(910“ é’b&ﬂu%u&?&‘a@ﬁ&mc Ruckhic Jct&ﬁragments
entification of matern ﬁJ]at er nal chronpsope

which §'§’(‘j"ﬁé'i‘?d§°°“?‘fﬁ°§°’]  dipley %fHP‘F‘F% ﬁﬁ’t 5 ¢farcaltpa OBW@‘FV”PHQé‘d paternal
chrompscpes sses|uaicet Mis [3ra siynifiaarit adfad@ge pver thetpmcssserbbitle prizmait.
[0072]t h1et 9%%8%0{& tﬁ&gg{&ﬁﬁ: f%rg?heﬁt's 'agacgl g&iec?’é{ﬁn thtapff% nE(h&c acids are diluted to

nuc el C acl to a concentration
a concgisHigR PirArperinatelut0ss ofa MRRIBH GrePmefehfs AuUple At é‘l‘qh@d%‘te' of glution,
appro@iigtbly 85% ev@k bade hirk Wta maRticulapgitaot bredoaloyer@bpm@ f THiY@ethod of

allquot91§S§scpr%|'elrr§d lorhe?e rp%’]g Ioﬁgﬁgﬁr}neﬁl rlegéjgf:Rg{ ?tmentatlon rinethod can in particular

embodiragniy pegpet @n l@@eeweca@r weipliiggmenty isplated sa@cz@dilr(gmrm)e methods described
abovefah@mﬁﬁ&thate.m U\n@ﬁrhﬂ@ of SAIFR MethR i§ behémdlicalyTiMREhie® M Fge2C. LFR

t. fr | d . ,
usuath i o AR P MG ot e pd Ul Soeaie BV ity 5
exonutiegseitcredin Sevtmiegitiandsfd caerhaeR Boethritld Hragdddeverhanggiskrye as multiple
dlsplaééﬂeHﬁgrﬁ;ﬁ¥|(%QOA (Mlﬁl) gﬂfaﬁor?sqes {-FFg%ré@ﬂUah'hé% Q%u@l@aé@tkgtea DNA is then

dllutedgtgﬁw%g%%onwtﬁﬁlo%s z@d d@gﬁf@?cgggé\ nluwbgr oéaltqgotg; us}gally across a
numbes ioh\gélis-irsd maltideichlaie. eTHeafragmentSundaclswalgére asplifiaddedally using a standard
MDA rfé’é&ﬁcg @@&% 2%?59/0%@% I\/{BA %%t%oeutﬂilﬁ’qgérféﬁmﬁc@as@e%uhfi@atlrll Yhe cases,

nitration sit ure exonucl ease
the amplificgtiagngtingd 'Ft?dﬂ??éh"%ﬂ' [n@teg%p iptg t@j@g@@ﬁté pech that the above-described
CoRE @@fHoe kar ibd ise8 o faritkr thgpeait e tagaéass eacrrwbarowm@ amplification. The

fragme‘fﬂtlbgfgf(?ﬁﬁ IYIDR%H)%LA& clzﬁcarlﬁ%so% a%hlg\}'ém%rsoﬁlcatlﬁ J%qz.{/rﬂat% treatment. In

genergyfplloping éfégm%@@}@P Pythe MDh\gN%ﬁ ugts heiands oMbA reptlanb taqENE Arerepaired,

usuall2with ww;mer@a aiPA1 p&{ruedotidt: ikinhd. rltgagmngwmsm £&8&) with alkaline
catl

phosp‘at s% a S&heg)lhe f&e\g{nﬁntﬁsreq?qggé Wltﬁ?%a$%rf %3 er[%l Ee gg ang)(?or arm is
deSIgreﬁ attwp Regnzntsreorgessanérth SO RE tnak welel ar@thtﬂurmendﬂsg@uesmectly to the

fragmdrild an@rmé‘tmdag ABdRbibddiGter RGERNT % éeeor%asceemml.é urfdk kPMcAGell and
atl on. The fra\%}r‘r?entl n r oduct

contalrésing 83{‘}8 eaé?ﬁus(}@osugh Qa% T éf}& ciogtﬁnﬁro %aﬁ:gy/ﬁg?l%ézombmeds thee}ragments
from ebcreadlimanbe identifige Nfegwaé 3 illbsttatezwomg ekenagame haraddeadampbrs thag can be
added"t@tﬁe%&e’ﬂélﬁé for th%@@pe%[‘&’f%h&fwe%% resul tant fragnents are

repair usua nmerase and T4
[°°73lp51 PR REST ?"Uléﬂ(mﬁtﬁ%'s ”?frdd@ ﬁ%ﬁﬂ% therqenpRe Af anrirditidg! GRflt hhe process

for iso@tikgadNA® tind esp adiraite tathelmetheds debéaibbd algive rtHuso@ul it aggadr volume.

Once E(Q{leb'iln g@\%@ %r?cf befoqg W%ra?é&&{ed J\tg %d‘v%ga@\%ﬁ?gh%r AGHE D?\IA must be

carefufy frag\W@P‘Ieé toAvaidiss ﬁtgmétﬁ@P' I piaﬁ'a!?'éfé/ tg) PY%'PF%PHS@HLPH@ from the ends of
ments using nmet hods descfibed further herein. The
DB2/2°9§°éi?gnd segnment is unique to each well and contains a
"bar code" sequence such that when the contents of each
vveII are conbl ned the fragrrents from each vveII can be

I T L L
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DB2/ 20900556. 1leach fragnment, since |oss of such
material will result in gaps in the final genone
waz®ent2g8 | n sone cases, sequence | 0ss i s avoPCBUS2008/085741
t hrough use of an infrequent nicking enzynme, which
each fagmantesincstiess of sugh giategigl Wilbresudt ipgdpprietha §eg! geneots aasenphy. 20 some

cases R‘éhd’erﬁ@é Bs€is a@&dé&'tl%%@d?\qgg opgn ﬁf%ﬁ@rﬁ'nmhgféﬁéyl%g%m cfrera%mstartlng
each ot her. t he nerase creates the new

sts (G EaRRIerRe: PR SO ¢ LA O PRI Do rom each oer
As therpelyonetasd erestgs thh abw DINArstraat, ¢ d@vlecdsalmlmgr@e,qmmHMdneﬁm being that
there JrQ Svflla ;ﬁrgq s%ﬁue%ng!re% Fﬁé |t srz)lf F&Iﬂéérg% "é{e:é(igg u@ At)orgsitﬂﬁingli?]very few
de'et'oé‘éﬁfeseﬁ%%‘é% it is advant ageous to provide car rier DNA,
[0074]e1rgsom¢rwedsat RAdentagsbuaito piptitidedriier DINALIBY eunraidtedsidedr synthetic

doubIeD[s\li?’andgé) DP? tg]bx% eggﬁi? Hse%%tﬁ"the%ﬁkﬁﬁ D?\&We%fa\gekr%ygrﬁ%?a\{r%unts of

anmoun are avai
sample I':?blf\@rq yailphieged thefe s GQTSQ@SOfﬂ(PﬁS%@WUﬁf@)F@FE@FﬁF iptadipg.rec - frcontainer

walls eﬁld %e Ifk@ ﬁ]Q)ﬁE ainP&Simd! theDRRG dehgulel kRer flam&Hiion to produce single
trand rrE the DNA is denatured after ftragnentation

stran ?% B8 ce single stranded fragments. [0075] In one

[0075]) hbcmélen@ndlmeatf after frédgnaegptimentand i fagtdenfdrel an aftercny blep owtinedherein) an

ampllf@&roﬁ rsteﬁ'&fn 54 %Il&)utt) |tHerB%9uI£‘tﬁ)F1%\‘ fﬂagnﬁ:ﬂte@m&lélé b&@sttb @ﬁ‘su% I%Qt a large
i on of %m& nted nuc

e”OUQBE‘P’PE ”tfaag’g?lfsad 1”1? f'Eaﬁ Qtenté gl aﬁ?'@@'eéﬂéﬂ'@?‘?q ‘éeé‘ﬁ B q SePUl ”i‘ﬁ decorated
nuclei@hdidstdf thefinvagtio abs usigy thasei ualbik eciflDior sidisegssNéncs rdpaatain. Such

amplifﬁgtgﬁweﬂ%dg Qr% \A%ﬁ?lq{\/\f#lﬁﬁi\e%"{%hg|nEI%Jé’é:\ivigE)u9{mltgttb% bwyec&ﬂain reaction

usi ng hose nuclelc acid or t al ni ng sequence
(PCR); ligpbirnrripin srpcticn (Bpmelimse refereedtle aholisprusisatidedipeseaaPiifiRiip-A).
cycling froben@crMblogy (@ T), BEAridctis plaicérhent bsdal (8O0 thadScripfs nidaRit@SEmplification

(TMA)CMJ%ED: ac%%%de?u? IgaF> %gr{]%llﬂcg%ﬁ kl\gﬂ(bEf‘Ah a}iylpnéc%ggt rn?nlcatlon (RCA) (for

SAUC
CWCUB&WI“WQT"@@?X e 'aaAD/e clegape F‘Pghfp*?@be t echnol ogy (CPT),

[0076]Sirffa|rtldar Ghﬁ&ilrﬁ@rﬁﬁ@fﬁér fr@§|$|&}f|n§ @@tmu&lé@ﬁ&@iér@fdﬂﬂ& modified to prepare

f ti d .
them fBr |g glogr?{)mm);? %%q!e]%g on lgg c)rh?tg?qcs oﬁ Cé%grlétlonsgt%%enqu%lcatlons can be
necesgampbechusedbe mnce(smagmfematml nayuesultinzteef nugigismaids vith graini that are

not aMeﬂX@éio\fﬁe &B@e@h’@g @sédqg et &Qa)étors{, Qg)r?@]arl fhefdéé Bihﬁﬁymes such as ligases
nucl ei ¢

and poi“"éer?sﬁf‘ 1 ﬁ%ﬁ%’ ﬂbta? ?tF%SoOU{'%n%P%ﬁ'B s f’tﬁg%qu nal HK'gpp B%F\O"E)t?'”ed with any
step. Mathbdspibemeifpipg e Sragroerds ©ipngpatechene tdn dis:tedfligatioe to other nucleic acid

moleculﬁ% |ﬁaﬁdeoaﬁ5pllc gp%hie‘s %@EH &rb% %@%Sggarfa%gsc‘&g{a%sb%%9 the ends

process fragnentati on res mtarq

of the Fﬁ%ﬂf‘l‘eé‘Fscsuafbiha%thW ahopleplie 9iligata i Ot%ﬁ*é’“ﬂ%? acifvpRigpHes ip g desired
orientdtibe  Pucheethode sreussdibédfuiting @edeinadapt ors, particul arly

the use of enzynes such as |igases and pol ynerases. As

f outlined herein, this step is

%' Gref ﬁtta%%sbe conbi ned wth any step. Methods

for nodi fying the fragnents to Pre pare them for
[00771yj Asetiscegef ?5%{?1 "Beiheds obtraasmentatien fay ¢sedr ihg PrAse inyprdion include both
mechanfeall and enapiatit tafmedtatiaf methagsh@swellzs@bmpbisatjoas yirepr@sais and
fragmé’s}MlﬁPF@ﬁB&atl\% ?necﬁe% dfe¥| e}n{ﬁc ﬁ&‘gi tngaftl ﬁmg&hﬁéesraeggﬁlgﬁ Khown in the

hat they~ are on y abl
at. nucleic acid nolecules in a desired orientation. Such

[0078]TTIH dHedspat thedRSseht @%ﬁtl(fntﬂrdi\h%ﬁ a et f fré&engﬂdﬁﬁeferred to herein as

Contqul?cg Igaﬁjﬁt aE{nz%matgt2$ R@S) fra?rﬁer{t %%Hsr es%an?:o ra |%nnme|atpl%({s d&secribed
hereinisgp he wsd [atone eaih cembkinatinn ‘]’ﬁ'&@th@ nﬁeca@m@h@raﬂtqr@yma’mtfrhmwation methods
knowna§ théRh! CORE GagHM AL ARSVEfa s%ﬂéymré&erﬁpﬂatfcrs%m&tdr@n

schenﬁgiaﬂ%ﬂléstra{gg%éﬁ Eﬁgwgal rwalglﬁé\maﬂqmt I Ceféﬁdatggﬁgrhglﬂcatlon method that

is con@as e @1t the pleeern pEENTIPS dppaderithiagmogortow pﬂ@x;ajramt ‘HA'd oodracil (“U”) to result
fragrrentatlon referred to herein as Controll ed Random
zymatic (CoRE) fragnentatith. The CoRE fragnentation
DBZ/ZOQP@FHods described herein can be used alone or in
conbi nation with other nmechanical and enzymatic
fragrrent ati on rret hods knovvn in the art CoRE

= o o o - o a1 o o T L



DB2/ 20900556. 1i n substitution of dUTP or UTP at
defined and control | abl e proportions of the T
wW@o®oNT@es i n both strands of the anplificati oPCPUSNL085741
(103). A nunber of anplification nethods can be used
in subq;tﬁuhphpfsﬂﬁ?ep UGP at ¢edingdhararrontotiablé nr@bqgmbrﬁgfkmaﬂ'hpggtlons in both strands

of the !ar‘nmﬂtzéﬁ)h S{odﬂ)é?k %}Ef/@ﬁﬁnaéhér' a‘%pﬁﬁ%%n‘ rﬁélhc(dgggg be uéeg‘mth@ @tep of the
hain reaction (sonetines referred t

e G TG LR e PR SFS PR CEEEI S B Rf 521y B gacton
(somepmedrefetred bmloWu(léﬁEﬂfé ligas¢ a@aplticatios plLAY, eyning pralsstaghnology (CPT),
strand%%?ﬁleménﬁ Qg\l:a‘); géD(At) t%ﬂsﬂgﬁdn%d&%té’ﬂr%dhmaﬁﬂ ('Tfalﬁf\&gga% acid sequence

uence
based @gypificpndNASHA. rawm wrcte&mthmtqrﬁ@ﬁﬁ) @qr@rcuaar'.zwra&mea@a and invasive
cleavabjé wgﬁfeilﬁg$) In c@Rdln bMY@HHE, rﬁlltﬁ:)aé\/cﬁgﬁhcélﬁérh Ba®blFgstion|(MDA) in the presence

ode'Ig-"% %%%99' PE/B%\ e{T&gﬂ %{Paﬁo tgltr%oclﬁsg kﬁnbcreade am%hflcatlon products

_ ication resence
with dWﬁ’ or LéjTLB’HnbﬁiitUt@FPtoloﬁft%l” printp ﬁ@@oth alrangs {183k he dTTP is

[0079]U$\ﬂ§’r dnfplificatishihd #H¥BibA braed urQ(ﬂI s Ghesurddil BredhEHRx@iBed{16%), usually
st rands

d t bot 03). ,
wough g3 balien o7 OB R el NatrR PR B cfrRis et pobt Sftaf iggapat
phosphaté ettd & sydredykends &106). sTharsiglelpese gape wvdldd c(cbBed)at auavesdde ppacing
deﬂne& BY B &8qRn&PH R iR @He'l\%h B’BdLHDGFhaEQ dphibher tr%%o-ﬁﬂtpdN&JTli Qhe shorter

reate single hase h functional
the resgﬁﬁg gagm &?WI” re(ciafyg)by th?ﬁ%'”ghﬁﬁjf 8th8 tg@%@}gﬁgth% VY|I|I result in
selectibereplaeent entlofedt nualeotiaie avith gencsljfiad nurdpotidsf thateen biynilarlygesult in cleavage can

also b H&eﬁuﬁﬁﬁ}és afe{n%g'l ortdﬂ%ﬁ%glrcg% p-lrlg]ghut%le%ndéshe hi gher

e anount orter t e resu Ing
[0080]f M gt & thengarped nucigis a5l o e ik %aolwyergw@ Fpnucigasesctivity results in
“transl@fidnesr “fraslooatpuas tHehidks Wlohd the @Bitthtof thB ne@éi€adid ¥reil nicks on opposite

stra nd% Eﬁ{vg@g Wﬁé}é% ﬁreaﬁpé)ol&}b% Iir%\rgoebrg\élig h’eghltmg glcrélﬁtﬁ/g\yggﬁg%f% iofjoeou ble

esu eava
strandgg sapmesisceh a sedativele preedengussize ot die r Th@roz(grpmtepg%qqiyty of the polymerase

(such &Iﬁéh%tyh*éh%e)rwmé@%% krdeshort DRBBQINdthRAbIE tHe itk V\fh"@the polymerase

o SN S B AR AT o SR E3 J oe movs o

the strand, axringdasésorsing dife exheucisrekartiaty@ng addie the paptehbases, wite the result
being fFuHPth@hle .@%ﬁydéaiea be%s‘hK%tr% menﬁ@éﬁzgnéteaaned%ec&ﬁyer ge,

[°°81]r él”ﬁ? %élzﬁ a5 Bﬂfﬁ’at"%ﬁ d%%b?eo%rﬁB‘?eé’ f@ﬁ?“ﬁ?{ﬁl Qé?”f'? aéﬁfﬁﬁf’féh%ﬁat'on of dTTP
to DUEP ore) Tat usee Inythdid DA gesrstiars raghier thag by durblien @ xlegrae bfemg@natic treatment,
this C?\n&f ﬁré@'n*e“ta%n %ﬂﬁoc@.%&%ﬁﬂ@%ﬁ%@g@?ﬂég?oﬁégm@rﬂ%ﬂoﬁqlré/ U%ﬁ Thus, CoRE

excl se t e ni

fragmewtﬁtlp% resplts i ing PW'Q@@C dophle §tra(r19eq/\ﬁ1qc|elo geid|fraginpnts thakarg ?'&:‘Rf a similar
size. and subsequent nucl eotides in that strand

(essentially, the Tag noves along the strand, excising

base ase activity and adding the

s?‘%bi)ggﬂ%%eé\nn%ﬁgf JHC?(l)qulult bei ng t%at t he ni CE IS

transl ocated al ong the strand until the enzyne reaches
[0082}; Lengdiagment Beash(}-IS) mgtaeds 1bthe fnyentigh aterapist Sdhe Bitysice| geparation of
long gel@intid BNA tragmshesth chdsa glamyntiserérdt @quotssuen thexthl proidbilitylué any given region

of the ?&%0'\1}%% chth g%-[r%térﬁ |%£|' Eatt)@rﬁetxl l(grﬁ do‘h?ﬁtqn {hd SLMS MR& is ver¥ rare. By placing

rat he ati on
a U”'q%'ﬂ%?r'%eftqhé‘m%md a”ﬁ'M?'@ %’R@"ﬁ%@‘ﬁ%@%qgéﬁ 'ﬁ@g Frgrents of DNA

can bdﬁs@&H@&SmﬁlagTbI&i@@ér@&}% &§. the %U@ﬁb at ée@ﬁ parental chromosome can be
| on.results in
01T

prowde I VI a SI fIC nt a an‘?d over§1e r e the djs SS|on herein foguses on
Oﬁ) |on %? 8Y §Fran d)nuc eIC aCId %j %

the use pighe b?%malhbdsotfsm DiNBrartag$ angi seguenieldy bkhﬂ@gorFrtaMe dRpeediated that

these [Iﬂ:@ m@ﬁ%&@oén [b@gge?d]wdhmrlgtfl @ﬁﬁﬁ‘éﬂ%rrﬂ%@qd ()ihgt@eqﬁ@{cmg%tﬁ%ﬁs to result in

nve n are base t si cal
the SeUSREG BRI COTRISE P eATE 5 BRI LARSF= il 1 B afiiae e
Identlfazhtloqlo'oitamlllallgehettcw&leaiehetcpr obability of any given region
of the genone of both the maternal and paternal

omponent in the same aliquot!is very rare. By placing
DBZ/ZOQﬁosﬁﬁl que identifier in each aliquot and anal yzi ng many
aliquot in the aggregate, |long fragnents of DNA can be
assenbled |nto a d|p|0|d genome, e.g. t he sequence of

3(‘"



DB2/ 20900556. 1[] 0083] To achi eve an appropri ate
separation of fragnments, in general the DNA is diluted
w0 009/0o2seent rati on of approxi mately 10% of a PEUS3008/085741
genone per aliquot (Figure 2C). At this concentration,
[0083]0F9@dlfievelae abrrswriafreseparaiian chfiaguhantpu mtgeagrel the DNA is diluted to a

conceﬂ%o@&%‘b!}r@ﬂl%bﬁ@ 10%%3 thlgH Eéﬂdn@be? §I§|Hlatt(ﬁlﬁur@ 2@) At this concentratlon
statistical )yarati on suc mat er na atern

95% of rlhgaeﬁerﬂags Wlain|a b%{e |n9n P\éeﬁlapqlr}g ailu]e:h %p@ﬁ?n r&P‘r"ﬁ gtatlstlcal separation
such tiffEingiterreal 2, pagedied agnpsaielil) usubty Isdtoio ifedeat digyortsa(€igateeat, second

panel)t Iﬂ%hoJlt{'t?e %g #Fale(a I?haft ﬁl%tdﬁullﬁﬁ i%((lto?l EA ger%non tng?@f Hage featlf the fragments.

That ig, é@%ﬁ’%’ﬂ%?cqueﬁﬂ %%Ieée BYRBYA I%Nlbmgmer} %@fﬁ%’fﬂhy 1§fkb can be obtained,
which é@ugdﬁ afiqudiak De amaigudsan Biliav 1B fraghieats réur int@ad for fewer aliquots, and

those % ﬂrg%{{(ﬂtlnegiort-erefpa Fhl &gﬁ% $ ﬂ‘i’e r%l Je%\%tloﬁr ger fragments

, and those that _
[0084]r Espme qm*voélmsntﬁéhe frragagafr@nm eaormyqqoe@{e pmelifige ped iifyrilie] epbodiments

the fra[;.la_@raé]n clabh SIRUE: 2RFIGHY fFE@ﬁ&mtedtdth trﬁ@@@@@hﬁh aaddp©hsuch that
al | quo ar e ur er e
o S T e R R N R S VS

2007/G0rR 8408t faay@wdnompprat@rbyaefarpnmm suetirghthatd ihmagndartfe the dsnussions of
addltlJnQIealleTiﬁ)ﬂﬁ‘g Adl BWQhg eWI I'l all conprise the same tag

adapt or; see for |l e US 2007/0072208, her
[°°85]| AHSmeedgens: eraétf‘ %'nghtd%"qnf?"]ef’é” PRIl (el Oéﬁa“ur'ﬁ"’e" plate (for
exampm pt3B4¢ whlaplatb prit wilhiee ahpswiagsi ton alttelglathd fdlibw@ingitiscussion of LFR is
prowd@c!i m%% 'oﬂgmglﬂ %eﬁ Blgér @lgteanéhgrqge??]of é.ﬁeréﬁ%e%‘m%?@r@%ﬁd systems can

each is contal ne separ at
be usggip hq)ld \tntgjd’ffekﬂnhqhguqt? @ene@@ﬁ%fhés m%thqgjsﬁu%f;qntameéﬁ%}j sygtems are well
knowriih the alt@nappo e babgsrdnhdtonabt dkdugite h @/hﬁtﬂi/de@\M d@tainers and systems
' ' LER i r.oyi a multi-well
would g% g?%?&ia%g? Sléenlb a%&* g(pe \/91 {\[h t@g g?ﬂect otf& rﬁ/egtsono f
[0086)c Ha tiafyseedabamel '@ﬂ?ﬁ'ﬁ%‘ﬁ@ feagmeple o[lg@gmtcmuhlglp @cig fiam a cell can be

accom@llsfhfa@ b)eélhur%er Gtﬂiﬂ‘e‘ier@ fiatbad. af oh@erﬁl&ﬁdﬁne‘ﬁﬁ‘b@@@re I&@Ind the intact

nucle|? ?re a]’flrp ?rvﬁtg%QqSBZ EFB%“OSRSEP ITL%&er‘o[mc I?]N,% ﬁzhegrreleﬁ%&rough
proteirtage éen@RNemﬂmsmfsr wrefaldpartserge metetial cethapiprsope eerbediments be

treatec§ © 1P tHerﬁ&aﬁfPJtQﬁB\Cr%mthB c&lf&|a§w§§t@e gttjchQﬂceaﬁﬂe?ts are weII known in the art
| ati

I on ed, abo
and Caf”r %&%H@tgo%gm'&éﬂ%ﬂ‘?%s'%fﬁb? B‘?%’d QEH'"EF ﬁ" Polfr c1§1 WOU%AW‘%‘% dilution.
Since aiwbomtiods higsbldiiyig themueitie acid floedinbf |BVCdMetma‘n§tjl30¢$B\le droress®s (such as
ethand? Bﬁeglgllte{f'grmcentﬁf%étl%n g v!)rye%hg) ﬂ'n'e%eh(;h'ﬁc hmei?&etcd}gﬁglﬁé E\rg%rye?ntact

e cen dgat i on step.
V'e'd'”gé‘rﬁ'a?dﬁf@’ IHRpIMeNty t%%tﬁ‘ai’%lle@gigse'ﬂ ei‘q?ﬁ%?fdﬁo b*‘)@?ﬁsn 55‘@"1% egypgdiments, the
fragmdmiNaage frokh @Bt H 00Ntofabbut I8V KilbBaseb MUER)ths T vefuniedr @mbédim&as) the fragments
are frohhaeo%uﬂ 1%0‘?00 FE{HPO%OU%{)% Qo%ul; %q%a%b%gt 55% t(% 96’3%[ 40tOh%nd about 300 to
concentrati on remal ni ng ce ar waste -
about B5Qddlphasas & lee®- wel | known in the art and can include

[0087 WAk ré%,lﬁplé d)fl'éhﬂ_ERanJhdd||§§CM§rhé?t|c§I@rlllu@trdl&f i (F@uEgSZ tLFFEﬁJsuaIIy begins with a
nc

/
short t%g{nhega%f gghomlgollj ietlc ehcéd%t lhséalﬁ{&epooml B'NCAI \HI hOaO% %ngleeasrelf%f:re%te 3
smgle-ﬁma'f}de@ip\garhmgsp V@Jcpp@glegg@geq avartipnas sasyehasidPA initiation sites (Figure 2).

The u@'cﬁﬂie@x&rﬁkie%al&eélhrnbfeg %tdee@for gngat\spmamxé 8hhaturdtiB€ step prior to
enom.c nucl i ntact, él eld

amplifi at}?ﬁJW&fP?l{t &ptrB ucpp Bmtﬂ‘g atlﬂr}Jl rapéﬁr&; hlg sPrHe Bl(we%dérger%sr alkaline
denatut&®n ks dootbase with tha 5Se{mmmb®tdeatmmt Syhidhhvesufts mguredhictorein gias that is

greateﬁ {hgﬁhﬁg%eeljrgﬂh E.FPmF’Pé%Mﬁen??Bné(' | obases in |engths. l n

ment s ragments are from about
[0088]t a’ hedgwﬁttregeté)wmhtﬁ@)étexgrem:leta%e %[Elcﬂﬁf'or@t')dhe alb%jme d%@@lri\t@n |s then diluted
to sub&jenatbe ¢HnOgntratiths abdditpetd2 atosod ownibed bithliudt ham@padress a number of

wells |h S% tlurell EIQQSYn-I soﬁ*{eugrth %leﬁ oaf1 e'nFﬁe %S&l%%ﬁls%llquofﬁd into each well of
a multweb P'ﬁ§ i 3 %W%‘w&tq Is ppagag ﬁ%tge@mﬂeg@ﬁww afiguet 'éi%each well results in

usual |y genomic DNA, With a 5 exonucl ease to
DBZ/zogeqjgéte 3' single-stranded overhangs. Such single
stranded overhangs serve as MDA initiation sites
(Figure 2) The use of the exonucl ease al so eI I m nat es

1. . I T .



a multiwell plate. If a 384 well plate is used, a 10%
genone equi valent aliquot into each well results in 12
WOBRYADREON556. leach pl ate conprising 38 genonmeBCT/HS2008/085741
total. In further enbodi nents, a 5-50% genone
each pdajeicanadrieing 38 germmiegjindoteld In futtioer @anbbdiments, a 5560 %geneahe equivalent is

ahquo@gﬂ?{@each lW@II nmd éBt)véaltHeqMF?ﬁagr @Qﬂqugﬁ %ﬁ@@er%%' éallﬁéﬂtsscan depend
can depend on the original fragnent size. 9] After

on the§€?fﬁ?'§f"9'ﬁﬂ“é‘6? oss multiple wells, the fragmsnt s in
[0089)c Attér sepdrbtioaraeroasmpliliifle wells, ths ﬂa@dwgntsus ead veatl aMDnptiBéd) oglially using an
MDA rb;ﬂh&:e i @%rf&meém%&‘. tt o Mb!&eeep@ i S%HIﬂQ&‘Ph §9 QOIJMésfe t88ed

mer ase- pas ation reac
amplifiggtion &?@W%h"”@f‘ "t“ﬁ'éOfd'i‘%@ﬁfé@?"ahh%%’ﬂ @l"hter“il,s Qfﬁ”i"@ﬁfﬁa%f’” it will be
appre@ened\@%mseaﬁunumhelam tmt anpéiffepikees atadplitatidnneseion can be used in

accoro%lﬁé \Ll%h tne [% ?en?{nven'i n%nysugih gri]ﬁﬁrlgé(]l%n ‘%ant%%s glf well knowr} P]the art and

I Call On reacC ons can be I N aCcCoraance
descnbwegepqere@emvlamauﬁeqwn SelecyinrCloring: Adaberatanyfiarualced Edion, 1989, and

Short Pr%ﬁo%lb lﬁhﬂ@olé&%r BBloby, kA WBubeN et aeheaéay |tﬂ>8ﬁ)o%ﬁaii%|r$f@f@nce
nera ar on

[0090] s&mgt gﬁ)ﬁd'%ﬁﬂtﬁ bg&ﬂég r%ﬂl?r] I?) Hesq@gg) mt&qﬁdaceéﬁa?llte %to fAe amplification
produc?s db eooé smbqqilmﬂnﬁaaéalaadachN@MgactloremllmmJ@um hexgnenglis used to amplify

the fraaﬁéﬁpbﬁ éa@ﬁ:\gélp% ﬁ‘ita rp%drnﬁafn%r RiHeEthah B9 HdohMe SHNERs, random 8-mer
nmbodi nment s, A reaction I s desi gned to iLntrodu

prlmeraﬁﬁcﬂs[a%to rﬁq%e ?W@Ifl&%p IbPF' 5%&1? B(H)u mct’r gmer] $ Ig Bﬁtger embodlments
severat diffeditrepnyings can sit@beadddd MIKe M@&ceaotmm tatréduce iha dias afttle amplification.
For erﬁFI@W %oﬂcéntl‘é%gr% otf gor@&m:ésglye 5 QE rfu%l@%@ Qhﬁorl dh ﬁaaé‘frgnded binding

pfote'ﬂ?éi‘%ﬁ%ldgedqggfﬁ% ﬁi”S'”IGrgEeg&?f ithpet-Sergr &heraisy aﬂ%i‘t? %’éft] ée beta'”e DMSO,
and tréhaké Eancadol lRMIsEd @Sedube b.bethpmgmlsumnar@mmaéms‘magmant s. In

f : di
B
embodinenthaubjeaisH it aneler wHNd EHrgesHFiHon e, In $5W BIvciETenisdid ahqye-described
CoRE ettt (REQ &AGH Y Ragnentive ﬂh'&h&ﬁssiﬁ%a@fwﬂll%llowmg amplification. As

aiscusitd ol LIRS Posrhe g rbSd Pk PR ASEFP SRy e 3igBments i
each vipdltissdesignedINVBCorpanate Uracih mtcokeMPAmralusts. bee fragegnting of the MDA

produét@%%%o@e?%hlé\}éﬁ Qlég;hnéétl@h bednz &Q%btﬁﬂﬁt E[n%ﬁl%l]: tr88thBht that could be
catl

used iny {5y ﬁ"fqoﬂ'ﬁlef‘%c"ﬁleﬁHﬁé‘f’%OfaYg@O‘ﬂtH@HatPH %ﬁ‘ﬁﬁ?'\ﬂg%’@&f‘ﬁiﬁ%' Micrococeal

nucleassellgne dtedile.t 0 anot her round of fragnmentation. In some

[0092]e ﬂ{ B&lm%nt@ \/@fgﬂ\é%oﬂd{%sfﬁétﬁ&qgusgg Rﬁr@eﬂﬁﬁ I{\/hci) Lbcl‘&ﬁijctg Qsach well

ra ment ragrren I N eac O\NI ng
Conta'@Pﬁ)MPﬁlp&S’t‘?tﬁ Are trgated wile & §9ed] Ussd PAA givgogytege (URG): Bida gl FR?y'ase'
lyase Eaidfudeabéon, arde dvlpAudietcd kitsse tsedisé hearmell bises bhecreate single base
gaps v&i{hm&ta%’l Hos?ﬁé:tg' R}%ﬁ!’; h}/&%(e(gﬁgup%_?ﬁlgck#rrgggleﬁgﬁ Ehpocbr ﬁ'ﬁ? ?f a éaolymerase
such aphAd peloteretesresutn '”59054@9 Beandetblartend vreakSs f?ﬁi“&’?ﬂ'ﬂ tigptahte fragments of a

size raﬂ@&&é’ﬁ_éhdj&]t o ma&meﬁtratu&nawmaplaadddr.@mermn reb&tah_ mAYE eRBodiments,
the qul-j%;lg—_'?ﬁ%tg({gjl u%ﬁd 2 qveé r?movmﬁfraec sd%yn% Eylmeééa%on and faet:fm 8i%;g%c%tg"1ent by phi29

(see Figuesl4@ase, and the like. [0092] In sone enmbodi nent s,
[0093]\Ml"l9d'én@ra F%ﬁé’b@r@nfaﬁorﬂ?‘f% I@II@AEFO@Q(!’I@% etnBéeofmAresultant fragments are
eacC

duct s, well containin product

repalrstr eSgPréE?pwstc]qn ge RESESATY: B?Ccft':lf'ef m ra&metaw tg altheaj‘éy result in termini
with oeaNAngihy emds\and sehipagith fiirtionaligrlbe@dieat Wiel rop usefudinTater ligation reactions,
such ag%| AU hy%?c;x}ﬂqfodﬁ% BAG6r 3t OS¢ Eh&ﬁhét@&roHﬁ@Qﬁ lna%%éct?&%e present

create si nq@ base % S Wt funct T onal
inventigp,dt @useﬁwﬂ X@,fragﬂe@ ld at ajg repaired %v%lplpﬁtr?ngzhlaaqj@ﬁomgéases it can
be dedirbbla toite ythe Eladrests WE the &8mihagucp olay e casset srizdtatidrsof bRosphate and
hydro>g/ %Q p?; ﬁsﬁort ?n%ge%q ;E)pév]gﬁtps ;p ﬁ?elrﬁgaﬁloﬁ eoggle et%] g& s%&henc?s The control

er@ﬁtry %ftth%tﬁm@'ﬁ' CﬂWraﬂ@)@dJslnﬂ rrteH@dwmvwnera@ﬁ P‘(ﬁnFOerPiamp'e in some

one enbodi ments, the CoRE nkt hod used invol ves
DBZ/ZOQPOé?%Vl ng uracils by polynerization and strand

di spl acenent by phi 29 (see Figure 4). [0093] In

general foll ovv| ng fragrrent atl on of the I\/DA products

__IL W . r o

over t



be desirable to alter the chemstry of the term ni
such that the correct orientation of phosphate and
wWhy@poO%2B8 gr oups i s not present, thus preventiPQI/US2008/085741
"pol yneri zation" of the target sequences. The control
circumgiapagest the umm@ph@tasﬁellmhete[s all thephosphate lge)upsy sviéhdbat all ends contain

hydro%jﬁd %%) ”Esapéiﬁ cgﬁ‘%\%‘ bé E‘elécﬂ@el@élfered’f@éllo%@m %etvde@n ﬁl@ rd@swed
2/ 20900556. 1ci rcunst ances,

S

comPQRPtR; Hag Y Qél”]e TegReyh GE e ke @?tdﬁ‘ﬁg '”sf'B@ﬁ eF‘ﬁ?ﬂ' gﬂt‘? by treatment with
alkaline pbsspbatadeaiThe fryghiantsydre theo inpsanyfsanbhdimaots Ggped Wigranzelaptor. In

Vel I [ i
generaaqmggt Sda ﬁ‘p%rﬁ%ﬁ%gﬁg Qoeﬂléllht@y\{o%glm%ﬂtg t}%@gﬁﬁiﬁmggﬁﬁe i{\]/ellnln the LFR
methofle " act i vat ed", in sone enbodinents by treatment with
[00941aFlgalei mom@@mbme illustiaeorf ¢f 3gAE BBodRhéhtd di’faﬂaptdir desigyfor use as a

t : n

eg o GREN R Bl FRERENY, heBP AR R e DeBRE R b iR - one
segme@blﬁﬁorﬂmgmﬁoﬁﬂ avellsgang blyal ¢nd; ligatesdirgciispo ﬁptfﬁag@pentF gggglmethods described

furtheﬁiegél’ff Qn %e%‘édlﬂeﬁt PRt FENIB RRYUIEC, tHel“stvtrkcit h@iptd?is s80EEas two adaptor

arms < RGTR GiR IS CRE Fr-& S e et T e iy gpe fosted to
the 3’ ered of e‘elfglgedntl he sesokbgpgmRnf thedayging edantertis 4 Dacodeimegriant that is

unlque"ﬂ) leadMeldiis Tﬁl@@arkalade% &lachil b gﬁ"i&@ess ghen%gt)\] MicleBtideD&ind each fragment in a
ment s usi n%B ods_ describ her herein.
|

pa”"’“ﬂarﬁ @glé [FOED HErse bﬂrf’i?ﬂ’eed hps, WﬁF@hF&‘g@ed frﬁgrﬁ'ée”tsé??fﬂ%rﬁhe Wells are e-
combn&ftdi&fp‘ts@duen&n@dphhcbtlass fragmeantkafipinothe aams well @nee dtenifies through
identifi@%}tlc‘)ﬂ'bf tﬁ@ garjcdc%ae{dggt Qn thgmgodlﬁgfq |Ifa£trattede}n E(g%@e g%gde is ligated to

the 5° f o randI ; a 0 gate ptorran ptor can be ligated to
BIERT HeLgMBIRD aﬂt@ %cBr?oc FEPHEH? ‘Effa tﬂH@b@acg@%f&

the frag@lafiseduehtalldor NadlReetesly S R WRIBE dedvaibed if fulthérdidailhereRalb ends of the
' 0] ' [],. ' £ :
it Do LS O50EL B A LB A EMUEI S B s
the cogigay erientatien arnthe thearenst@olequig) sSuchmedifieaiiens riggat Polymerization™ of the
adaptcfr%@gﬁﬁ@iﬂ& ttferf%@]n@htk by Qt%uﬂﬁlj th& tl@erﬁaghfeﬁ@m uHaBle kdiigate to each other and

nci n 0 nts. fram.the sane well
that g B Sl e b b Bl TR T R ¢ he
[0095]b &r fodinke embledihents, althred $rymentotedignmisrutilizet! fai dteragibetdrsiuped to tag fragments
in eacl'1:{/vg“'l rﬁlseemboﬁlh\%nlhgglﬁﬂé{r% he b!aﬂcgtﬁsté%)qptt)pdets@ﬁ déscn@é’bdab@f/e teiZt(:épt that the

ba
sarcod B S# G AH BesA RELPE SR oP F BGent TSR ERARIRTY 5 er ange
of possiblahbrcades by sllowingAsmbinbtoridd ardedecadatecsegmefits fat Heegeneteted b ligating

dlfferentg{a?doae segrﬂ%ng%b%th totf(h'?ﬁ tﬁ@ﬂ'ﬂpa}ct%‘e%g%rﬁﬁnt aﬂﬂs EJWO r%ﬁfng%glgn

or can tor se
providg 4 E‘rqef tgagoire /f Q‘ﬁ%’b'e S?rt"%‘%?tadéPtP@rY‘thél‘f TGSHC'%SHHe pynReng Rl S'Ze barcode

adaptqpé tpeieettl eaeherate®uch nodi ficati ons prevent
[0096]f Rﬂé%rﬁ%‘i‘@ﬁhﬂsgﬁ?ﬁﬁl@ﬁﬁ Qr% t%?;@? taﬂ o} tﬁg Q%rr\e[ngs agé (é(;rﬁbﬁrgeg to fO{m a single
populgtipry aTh?S% Esa%re@@ﬁ can fep aH@Pdttﬁ a%nerqﬁem&dfxpaqﬁte@@lgtﬁeﬁfttge igyeation, as is

discus8ét] i fiabeicta blalb@atl'ﬁe hudiidRidl thrhplstbs @én@daté@irﬂoﬂﬂh@del t&dyed fragments will

be |deLt mge 16\? er]o g;unb Q a P%rgng (5 glsp(%?tbg B%rgcajﬁen%geaedgé S%Eeﬂ ea%ﬁ fragment.
[0097]e damd@mm@laises 5rhlLER wethertlis regit to pralye tid genome oftetmnédia]nmb@r@f cells,

.nc|ud.a§iam19.o.ddeﬁ§é|g Ahe %@édsbadso@amg@m MR8 Rhselid@nildriSthe methods
ode ada tor se%msnt

descrig a3t BiHPBLus) n SFATA e G DR 6 ENA G el S efagh e seo o
aliquotirfy tpmmlpllﬁl igto lra@iviiodie:lf yhegdehamic I ACuED baredrefnllydiagibemteddevoid loss
of mat@%%gglﬁuliﬁ@qgg\%osloés%f Q@wgﬁéeqroﬂ{ tﬁg eﬁﬁé olf e%ﬂtfr'aaﬁ}erw sflrf @rcfc.gt)f such

bar co nentstoge er to formthe barco
materiglgihrgpitlt in %‘isé” e A Betogieiagpenelbs | Iy RORT PP é%q"&”‘l’edP%je? avoided
through @pesftadiinfieqait ficks) dakgnd) ahich deatd atattiag Sitestiorlagolyedtseé, 3gch as

phi29 %&ﬁnéﬂé@"&b&rdusgénc% 3% Sgyfrbﬁlf?tggr@ﬁ ﬂ?f{cﬁﬁl Q&%%ﬁ%r t,&gathe ﬁﬁger%ﬁ% creates the

enefate ments in ea
new Ddﬁétr@@ggéap'a%wthedﬁd $tigad fwith ireaie sesiift BeipDH Bl therel 2teP Ve PRING
i ngl e popul ati on. These fHagnents can then be used
DB2/2°910°856éener ate nucleic acid tenplates of the invention,
as is discussed in further detail below The nucleic
aC| d ten‘pl ates generat ed fromthese tagged fragrrents

I LY ) o - a o



of material, particularly to avoid | oss of sequence
fromthe ends of each fragnent, since | oss of such
woradoeni@Bs wi || result in gaps in the final geneeEUS2008/085741
assenbly. In sonme cases, sequence |oss is avoi ded
sequetdes oegylthasites dfpolymerané misiglirer(Figwe dk ireryltisg inyae fewti¢letlons of sequence.

Ina fuﬁﬁé?%Fn%@du%ErﬁrtBé BHA%éﬁ fAen Eé’&lluﬁad%ﬂb UREbRS ﬁ'vto rﬁMﬁ;ﬂe @@IIs%]Ib@ﬁg the
rase, di stances o pr oxi nat el

b fr
metnoffuato e ShoveAln TS PRPYRER 3L DOkt L TR R RS (Siherbetoe or

duringsiier DA yeactionfl caydracas mutiple odpticasibmisasithe ongihél OiNAefradnitie single cell and

g 14

thus nﬁ@?é%@@%@gﬂ Jlflsg' gﬁ uéé%g{etgron%@cogy ﬁ%&aog? égs] of pol ynerase
OUSELFogi an e Ta  ASE et e s o PO 25 g i
genon2k uSﬁ@M@/ﬂQQuenblﬁg mefhutd rewn @nthe it "EHRLLF Rtrhi@hdablBe saibed He@dn may in

furthelbﬁinbgh Lr}léhtgg ﬂgee o%langH(%%lg o%& QTr{H‘H yam;r%svﬁgudﬁré; f? éxg%l %thout

SCri ove.

limitatigey ianefhie (Afiymetrivk Cedebink Biegriai( B sbank FxRiessionefiey §ysé¢m (Applied
Biosyéﬂéﬂﬁé'),@rémlﬂt rN%atﬂzﬁ/@QAdiI@ﬁt), seatflx Pb Q@M(ﬁ\iprﬁﬂsteﬁtm Krray Matrix ﬁlllumina) and
Veri reﬁﬂllca |%$s of the original DNA fromthe single cel

CN9CBR I "R ni M ze propagation of early errors through
[0099)c bpspmegnibbdivepts d$R @88 desaribed Hereibeo aq prcladé atiple teels or tiers of

fragmérkkﬁloﬁgﬁu%h&%sg%gé: i P& P&k RbdlicSBR NBE1 1488 B2 Qiled June 13, 2006,

sequenci di pl ol d genones usi equenci n
which ﬁé\gﬁwgc%‘%’éﬁﬁy PiTeBRECanS gl fﬂg w%msagnddagefﬁ?%aof allteachings
relatedhie mesithodsrefyfragme fiting tahe aliqeoting chucein bgidsb hal s sontnertivgliments utilize only a
: of :
single %H‘Egirall&rotlﬁf%g@?lg%gl%&ehﬁk &fhﬂ?ofd @lgr?lte#?} %gnéléjgr Q[FEI fAan using
separal yEYP &Y ceAvAlifudhan) , Expression Array System (Applied

Bi osystens), SurePrint mcroarrays (Agilent), Sentrix
. NudlkeiBeeid@mplates obehetinvextién r ay Matrix (I111um na) and

Veri gene (Nanosphere). [0099] In sone enbodi nents, LFR
[0103]Imghdprdsentiivsentiperdvitesrreiclipic dod templateredmpdieingriakget plcteic acids and multiple

mtersde%\éﬁ la§ad&frs tTH:érrﬁjclglt': akif W &;n%lﬂf&sadré S440fbieg by RSerting adaptors
plication ..11/451 g

mo'ecﬁ"'?ﬁ %6‘ "J@f?éc"i§fs't2®6‘6°“9mt Epg?1 t%rgffé‘#‘%'?'ﬁ 3l cU}edBtFEiP%faeWaptors permit
acquisitieh et seqgance imfarmatios frommatitiplef sites @lthe tprgetrosies aain donsacutively or
Slmu“m%ghpul ar for all teachings related to nethods of

nting and aliquoting nucleic acids. That is
0104]36H%te§%6r§?tl%‘ﬁ|?'§ agj’j rpfietsdo aﬁpg}el%la%cil ?fgﬂt%re?t me@fspecl target nucleic
acids @ltteqjon@htionGare gerdmad raleielakiowy attigh eppechigaihuobic atitsitiditte used,
: ; t
mclud%u@FnRgléi(%rﬂaqlloﬁe F&Xg} ?E§I\@&SNUC|) efa?&eetl g?%&%ac?o%qﬁcr L%te%agratllﬁggbumng or

genetipally affredsey Symn@m"yvrﬁ@arﬁﬂ B4 2¢i¢p/atphias ﬂerpﬂfmwéﬁom a mammalian
diseasB Wddel. craagdt dudigaictcan 6©BMAih&d g t.aJagysbnyrud)qdcs bfid &@ibdSrepared

using metgno nowr'1J mqhet arF q!o‘? QxearmS d ad rrElI'C?e Oc ebclds cnser ézlre%talciso‘?&eéj without

tenp a e constructs
amplifigafigpt isMaedhipr %mjfl@goramsm rmﬁlhqu phaweyin she@ft ig¢lycing without limitation

po|ym&rageoaﬂm%acn&@@l@re§ %rr%td.sryw%rﬁérﬁ aﬁsgn.fidat.omgo/k)nmr.a@s.gaséément

ampllflf;?tlgﬁl(lﬂ.léﬁ)t Foﬁ,n% CI§(i| %LIII %tl?m@%rr@&g%{glglggp |jg t%g&élﬁ) and other

amplificatios tHodeledigs. Alarget meleicaatele uwl yiso p dGdihedith@ughecioning, including but
not I|m|tgc?{og:ﬁ)§1|n8 WE(L \?éhféleéghcql\ as p%fsﬁlrd§ )IegstaarBLb%l:t@héf al@iﬁéléj cﬁ’rf)mosomes

er est I n one aspect, tardget nucl eic acid
(0105} RseResecn 1 GBS M 1ol B S OBTPHR @@NA%?ftCHHé\gh'n&ﬁﬁ%? embodiments,
the tarb@tTINet is Dieatee usingisblatsd taiscigs fused bioloichisahplg. BB (RN may be
revers? ﬁérﬁsﬁ@&%nw) BN %’comeﬁtlgn‘al tl?}rnglﬁés g?‘aqcrg % &es@fm‘eg?h Genome Analysis:

nat ur ring o tered
A Labarglapyiéarvelaierigs WPéddVé‘d M&ﬂ?P’é’f Q’O%('@Q d‘sLa(’@a@ﬁ’ ’\é@“@’enom c
o1oe]DNﬁe fargétm@ummlmaalae dingle asmhdBdeelolible Siddr@ded, aB¥sdcied, or contain
portlons of g%hcci ble s?ra aetd or sm%e fstrra{orﬁq%()é%eqt%%%%g?p%rq%/%on epp@_cr;]aqion the nucleic

exan‘pl e, tar get nucl eic acids can be directly isol ated

hout anplification, isolatéed by anplification using

DBZ/ZOQP@FHods known in the art, including without linitation

pol ynmerase chain reaction (PCR), strand displacenent

anpl | f| cati on (SDA) rrul t| pI e d| spl acenent

. o o o e



the target DNA is created using isolated transcripts
froma biological sanple. Isolated nRNA may be reverse
W@ e@nstdhed i nto cDNAs using conventi onal tecPeil/fszees/085741
again as described in Genonme Analysis: A Laboratory
acids ivanieealPN/S@ndlugling (@oadngic ard- dDIGA) GRNAIriceiding aRNZ andirRiyA) gha hybrid, where

the nulﬂ@lgg&@%&{t%nm Q%blnitgﬂgﬁ]eo;{ﬁﬁo 146 glﬁcg nt%l%klgéscarﬁjcéngéorﬁﬁﬂatlon of
| e stranded doubl’e stranded, as sge0| ed,

baseSdPC"tdﬂlﬁ’t o} 396ri: 6*}¥§“"1?f %Qﬂ’ﬁ QHBEOBP LS iRl ‘6PVF§?‘%‘T“€‘€
isocytasineainadnisegieence. Depending on the application, the

[01 07]n %gl r%'clglc ]aélg Qﬁ%ﬁ%@%\&]@ &ﬁ'g+ ﬂgjclg&)ﬁebﬁg%d&k%'\hy%@% herein
meansrﬁ; Hﬁa§tdwo WHEgoldesHavaietly @?ked logpthere %ﬁuaﬁeps@mgﬁ)i,the present invention will
generdlip bdritdla pha3phdafesdesongs ianRough itkoieRasdsiiad @dinkdiBsow @dtéxample in the
constr?{giérljn Sﬁgf%lec )a/atnl :%rtl)gi s%ﬁ%% ?é\ﬁeellppo%l %gm’}:%,lcue{c%cﬁlalb?sagg FHcfﬂSed that may
have Qﬁ?rﬁ@tﬁ@?ﬁ@ﬁ”%e"omp@@@gﬂﬁ%@(@@o'e IPQ@S@UQVF’]WN@ (B@tugage[e@)qlgff,trqgrydron

49(10); 1@;25 {18D%) a8 keflerees thaldirl D&sIRd ef?QI DL 'Chéh. 35:3800 (1970); Sprinzl et al., Eur.

s ook Y0 FEEk g ol KR %%% byt R ) et . cnem. Lot

805 (18&p dteksinger A ahulc Ami Cheart iSde.offt O #HAE (39883 et PaywednetiabrCheirida Scripta

26:14 061386 phd¥sphGBthRLR (MQ&@@Oﬂm&é&ﬁcﬁdsmd@ 14@#(@@%95}1d Ws. Pat. No.
sonme cases, as outlined bel ow% or exa le in

5,644 BB HANPRREPTOGHNBHC B Retls - Al PP L 5&19P%?b‘81
methy}phmine@amldnw rikeges (sazi Etkstnial Qigsnuafeetiden ahdidedbdubatA Rvagtical Approach,
Oxfor ﬁ%b?ersg)agﬁd &%E&%@I@& a0|9 g{@;rjef%h&gto H‘e%ﬁn &XQN’R') Backbones and

ram d Beaucage trahe

"”kagﬁﬁgfaeoﬁghﬂ?ms f(ﬂis@@)ﬂ §?Fd 1?%?@%??@85 Meise il nCh%"aeﬂ@,uEr?géFg' 31:1008
(1992)) NielSer Natdne 1365:566 (3863): CaliSst)et al SPaiurzds0207 ad996), &iLLT whith are

incorp a%g %ﬁ%fﬁ%@?%&é?ﬁgg}gucﬂé% él{jygl?lnde%%s%lWilirjebpyailc'§6®?Jrgssincluding
Iocked(rmglglq)amd{(@tsgweﬁgeqd tehergin as “LNA y\ﬁpsh@n@hgl $am. Cheq 34c7 (H20:13252 3
(1998) BSida baoﬁﬁ&e?@é’hﬁ& taf., F&J)o Nafthesd. &Ri. SSA|99%6072(69954110n -ionic

h h Nucl
TR
Angevn lkbesphot &di Ermhsiaioeﬂ(% B1990); eetsinger et ., J.Am. CBR@NPocSHE:4470 (1988);
Letsm% i g3@&cléols%§%)Nuc%eh%l1@519@@94{)0@{@p@r§ Lald 3 K@@%m{ﬁﬁtﬁn Series

tide AP
580, %B‘?h@fg@ﬁ M‘&I‘F%PBS l[]rﬁe”\?%elrné? ?/SeéF’Bs 5§ y%wga%b'ta\”ég bart 800“
Mesmarket etiat, Bigirghn(cal Medicigdl E€hera.d ettot: 3851 €M ); dsffs'dPhIA'J) Biomolecular NMR
34:17 ?I?gk)?gég%ﬁecﬁggl_zjtt' W?at%g?%é}?%ﬁ? ﬁ&h@do@é ba]ckbm @ﬁ'ﬁkﬁ; tt%gg described in
U.S. Pgy N9§)§§3? %%Qr) 5 034308 eewd qt@@tarlsg an@ég&%@ym@gggDSenes 580,
"Carbdbgdratifiestions in, Antiinte Res38fh28d. Y. $984ghuiainti Pobadddkh Nucleic acids
contalr‘ff}ﬁqe c{{er})q‘ QnroF o(%%o%ﬂch? XU%%faﬁé %Q& fﬁ):l?degv\htﬁirn tr%n&lné? for! olf%Ich%g acids (see

ctures i1 nc
Jenking gEX e BheTlicIo8i RevadPe rpdPS 7 e‘?feé!?fﬁlewa'?@ apig peplegsase described i

Rawls, ¢ BAE' SlewsmﬁhzkhggﬁiagélE% Lol:ked“tmcle@ré@ms (@@NTM)&ZQIsi?r%ﬁaec&Mthm the
one

definiti Egtg u)cI§ (? aga 6%%0%?2 kI)_glégﬁre(al gf urpﬂ: 8 r? amg ﬁ\n%lo%ugg krb%hcgl\lﬁe ribose ring is
Iocketq Wy 8. mq:tta;ﬂene Kdcdge BNBRHIOPS2 -Batg® With 1, 4' -5 a0, AUQ these references are
herebﬁex%ﬂe@sl%ﬁ@orﬁ&gteé b%@%ri&gﬁ in t%li%%l@f\ﬁllggeil r LE?S anﬁ%@a‘%cular for all
teachlréqs relat\?d toﬁ{mcle@?él ge mfigcaﬂgrnf(? Ehfglg e- phE %@feﬁy@g@ogﬁ may be done
to incredse theNtadliligosnid dhelf-Bie NUstick otoled@es]iB pﬂ}&ﬁ%g(c&lgﬂm)qnrr@hiapt:e‘raample
PNA: D%lA@Q ENA-DRR by BHIRATLMB Righdr&BibmE Gnd tHR R0 BY HLt#
I1%081 Pongy@r(lj Ant(lésertjg I'\gesea?%ﬁ",t E§g9Y. S reome
embOdﬂﬁ?ﬂj‘hw and P. Dan Cook; Mesmmeker et al., Bioorganic
[0108)& TMeslidHidld tE&hgiates {.aﬂsbtreferlﬂécﬁeEeréﬂnggm)ucle&%fcﬂ&oﬁitruab and Jlibrary
C I (0]
constr?&}?%éﬁe w§gg3r5%ﬁﬁs éet(n:bglgé)eau dbagigétglrs Iﬁﬁ lg?etdcrereln the term
adaptplh {g%rs ng(ﬁ@.lecptﬁ!e gf Igowpa@queméas Adgptgrg 5)f B3N i @resent invention may
034, 506, and Chapters 6 antf 7 , ASC Synposi um Seri es
DBMOQ@%??'} " Car bohydrate Mbdifications in Antisense
Research", Ed. Y. S. Sanghui and P. Dan Cook. Nucleic
aC|ds contalnlng one or nnre_carbocycllc sugars are.



teachings related to nucleic acids. These
nodi fi cati ons of the ribose-phosphate backbone may be
W@Io00e/07@238 ncr ease the stability and hal f-1ife BPET/E8N8/085741
nol ecul es i n physi ol ogi cal environnments. For exanpl e,
includgrhlan middh obaieme A - TIDNAjphybmd renbeesref eleimetts taldoj rgheqed to herein as “features”)

includ&d |ﬁQh L\Jjat or Q‘nl%ef)m%nqﬁé/ml@ﬁdédﬁﬁg of tHe §(§%\'H%r gﬂrﬁ(ﬁrﬂﬁérn the present
e nucl el c acl at es alsor erre

inve ntl%g yvgllg]ﬁneéglly irmjléifa é\fltEoué@plaatlerbggf FqJ asgu(:tlogﬂdoqupls?sgrrﬁcotgn|t|on and/or
cuttings paTBdutaulg Tgoe) lIsaécoghition siteethbti adlow 6o Bpdons@edsabigeing aticleadgition site
within ﬁlgla9§pt9rr5qd %Qtﬁr%{ Rhisae t gag](?egsgrllﬂ’éd bglg\ﬁ stltgg 1%} prﬁﬁ@mﬂg Eg (for

ampllfﬁ%tﬁg aycgelcchqﬁo@strq%tnssjglr@nﬁrp%ggrﬂgr (PHRLIREP alﬁo Haéesyreﬂp herein as “anchor
probe PDBAAEQ}0 b&foeddinythadRyetnutieitReids Oftheh e ekl condi@ cs ) pease sites,

and thgﬂlge I’W\g@# l)gﬂb%fdl el %@aﬂfb%rs(va,l §o%£n? V\@? {etcg%%g)hglt@fo?% l:]estrlctlon

eatures') 1 nc an ad _
endonjigi¢aspdgrags & aifer embodiians. @dapthel a/wtcemsrls(?ftw 8iegrp recagnition sites for

one orfthd?& %ﬁ%rlcﬂldﬂl\éﬂ@(%riu&@as\% | hs ggiHel Abreln, the gécHQﬁloWlsttéMé frequently (but not
at | |1 es | on endon
exclus,,vglgifta a]? gﬁﬁ%{ﬁ]&w 8ff tl(w)e %c[apf lo agg\iy fle%\ﬁ\p%PHﬁ %%% sﬁ/gnded constructs at

the farthestagedittle position frem thereat oailhb edert@r endonucl ease bi ndi ng
[0109]aﬁn &n{e%%%&weh@ rbd%btbf% oY\QhE va@ntFoh ﬁa@dﬁgﬁg% ofaa'BQutq UTtJ 23gt 250

”UC|eOﬁF?Sng$peB?'?ﬂj?rhtae Etfrat?er aw:b?l;ef ?;Itrﬁdeattwgs Waletijeéjl u&thgé\p%f)tors In certain
embodioerss, kuate$ ofthe @avation have arkegth(cs abet e leatidss. ngfider edbodiments,
adathr ofhj@é %' the &ésen@m%}m& IPJ ngechg J?'a&q}t F(gto(afbgtﬁt 2 @%Hgtﬂ%b Rabout 200,

et nucleic acids in e nucl elr ¢ acl
about éQ)WsatbPlugF 3aPoide R%%@'@U%We@oufaﬁ&do BPRUL 133 abouf 1 gkt 100, and about
80 to abotxadinoBiedtEes. adapt ors wi I | conprise a single
[0110%&8@%;%%%&6?%&5 aéa?ﬁ)org m nz&%ti%h&lg Cp%ﬁjdg Igr(r!unrlijt% F&cﬂ%ﬁat theg can be ligated
to a tagggbnusleicrasidas e @gve t I ogpqt@gf thqﬁe agRTEMaY cafrige an |ntact recognition

site fof éi‘l%gtfii:t_fbh |eﬁc§bnﬁ€]§’é%@ st lbBRSR s mAScombribé pRcb Beédébﬁltlor’ntsh@ for a restrlctlon
on.sites

endon?cﬁ%ﬁ%n g&thﬁ Iﬁtéer c%sfe CIF]CUE\ d?atli)rhcgf%\gggh%twgtrcgmp{lsdngaei {é&f}‘l ﬁc’uc}/elc d bounded
at eac legainbyenatiaptoreard ailbkeonstituta thgetire oepopniliantsge.at  t he
[01 11]f ﬁfgtlh ﬁﬁtﬁer@ﬁ%ﬂl%ﬁts pé@i%btt)ﬂs%ﬂuéceru@metlrh/@nt%ﬂ %IRfonﬁ)h& dlfferent anchor

t he
b'”d'”fi? ﬁ'{?é ﬁ‘{ ‘ih%'h ﬁﬁgg‘]eé ‘F’E’ﬁ @ft the B?apé%o’d% defﬁ”bte{i %E‘SU%”%@“C*‘ anchor binding
sites canlbé extliidesyerddp @pgicagng indudiag thendoabinatodal piape andhot liyation (cPAL)

methofj ?rgé gﬁ&%m%; %EH%@@ hér@m%ﬂ?niﬁ@%p‘arc%tlor{ Nbs® §®' 4%5 61/026 337

tors o e | nventl on ave
61/03%?1431%(&&1 (5] fH(ﬂéPé%fi i0dd 82,596, 12/20% 3981 andri 6 %1%938 106 11/938,096;
11/98 R4IP1 VIS, 300, LB 1j707; 118 NTESS €ND8 1, 767 eniy98n T6 naves a7 Ioemgidt 685;

u . .
sl P50 00 PRRLLy e o914 oF0 R
11745588 @l of %i’ch atsdgreby mcergorglss by re:[eggnce anBeipngriiraty. god pajsticularly for
dmdo§MQMbn&ﬂo@&ﬁkﬁQ&jﬂﬁ@ambOllO] In further enbodlnents

[0112]?ﬂacpne Cag%ecggx?p?(g)rgf)ﬂgea%n}sé/nécl)r? %rF éng%rspeﬁsceggl?%&or& %y ér%erf.%sed adaptors” is
meant' harermohgor@nleot@ies thet are tbertedet epagedhiscatiags Withinghé iterienregion of a target

nucleié iR ah ohELPIA] Hté?ler $d feferdn®é toth tﬁ@&t HukRicia®B means a S|te internal to a target
endonuc| ease, .or arns nm n;)rl se part of

ekl SRR oS e 4B P e O RFo BT BB odips seauence
inversibhe ot lkk trensfa@astinns ovhichiudisaupt #etordeningdf nacleatidss withirt a target nucleic acid.
[0113]C Q@ﬁdcglcnagcldqe%ﬂg\tg %anﬂH&l: Gf'tﬁe iﬂ%n‘ﬂor@&%ﬂﬁ% Ie ﬁ@gﬂersed adaptors

termni by an adaptor armw || reconstitute entire
insertqddate, g fArgst HHCIUT aed. a[“é)tﬂflﬂarticwars,‘trﬁer“?t'qnufél‘ﬂéF”Séﬁ%fHH'i‘er?@ﬁrte@ the target
nuclei@atfdatang srodfced! B6m inOcidihicidsiistengd feuin svel dr nengals, Sluding one to several

I t

m|II|ondc qrhg& %%Q%ggﬁf Qﬂerﬂr%ﬂgggilé@g(? %éﬂég r{g rﬁ{%a?orhe@?g?%#a%se&é)ﬁs

anchor bi ndi ng sites can be used in sequencing

| ications, including the Yonbinatorial probe anchor

mmmﬂmrgétlon (cPAL) method of sequencing, described herein

and in U S. Application Nos. 60/992,485; 61/026, 337;

61/ 035, 914; 61/ 061, 134; 61/1 16,193; 61/102, 586;
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meant herein oligonucleotides that are inserted at
spaced | ocations within the interior region of a
w0 20090t62881cl ei ¢ acid. I n one aspect, "interiorPCI/HS2008/085741
reference to a target nucleic acid neans a site
[0114] nbetargzl nicteicactddnal becomes et of asiciicpcd demitlale prrstred si thgjinvention

may h%qmeéﬁergécf eﬁjlél!)t@lrs |r73@Ftéo°Ji |rﬁé}%l§\l\nﬁﬁf¥§&ﬁtlgdot]§];eg [BRYf the target nucleic
i ntroduce sequence inversions, [

ackts U PESIPB T OGS \HF DYP GRS T OeHAInly sgme aspecs, the
accuragy of teotpadiag betiveér intesptrasgataptoschai ke kacwidonly @b]:%]:cqu’c@ ofonetoa
few nd&féS o%.L. CIn%ﬁieﬁag %EEQ' tﬁé ?pa&ﬂ%éiltﬁéjgg gto%f is krl;b%\(nl MH& J(){%ﬂtation of each

rsed adaptors | hserte
adaptqréqlzﬁgg tq,ﬂmqrép%otod%mdhe |§>|Fﬂjy pqupsﬁucﬁsdf TR aThab'Pl"éW[a@f eFr@t?pdlments the
adaptds a@iirse&se Undwih didigiced) @U@ that tﬁdl&rgétad‘eglﬁincélmd)r%l termad isdBntiguous in

the na?trjtrr)aﬁlé Qécgﬁiﬁgsgnofn{l OU&D&%’e Wltﬁ tr}%% g& se u%}nget er]dtré otgg?tgﬂprﬁm IE'or example, in

, 1'nc one eve ion cél
the cadet el yrbs tepiEctiap PonPIASE Hehote Hyprsat e theirepganition site, located 3

bases "Fﬁkﬂﬁ@@d &dr, 1A erRIdAYdBREE Buted BRES from the end of the adaptor. Upon the insertion

2090055 114] The t
ora s RaRAaC T e ik e el s o BBl Sl G e
“downstreami’ piteadapter ayactyallyeontigueyssigaresees inthepliging targed eequedce.

[0115]akltﬁdﬂjbﬁfh¥%lm%oc‘mngmé Bf tRe fASHibIMR Tk %gﬂef?lrbr@éerreréﬂy QLAY in terms of
ucl eic. aci ds at %edet erm ned §03|

C|rcula|4r Hlfcéer“i/%ﬂ'dste'ﬁﬁlﬁte(ﬂm g}s ﬁtdf'" Ibeeap@&q? |ted thaﬁ ng%%ﬁ‘%@ﬁ@g'ﬁ@ constructs may
also b¢ lreaadatherowrephuddimeacitamplatg chetruee pf thaiinesrsipremsyeick single- or double-
strand?tg@\mh Q{eﬁatfg’% ﬁbeprg@ﬁ)&@m g&lné(e%goo@rﬂer%cur acy of one to a

w nucl eotl her aspects, the spacing of th
[0116]5 4 B?)PVS?%“ ingenlé%vmv'd%wd?'ﬁ &cig Fq”é’r'ﬂt%ﬂqoﬁ‘ﬁ”%’fg iRt %‘c’(ﬁfﬁﬁta@id containing
one orfmidr@tntevspetsed addpeirs. a0 apirdesembvdintet, hudvsncajo,ﬁ tempiates Beinsd from a
. [ or
plural.lﬂé{?)fe 5%?18}é\grﬂ{agﬂéﬁt§ T’iﬁ be Jgeégl%gcif%eﬁég;g @o% ggﬂhj%l’eﬁ: ﬁ tt%gﬁl{?és 3%0h libraries of
nUCb'%%QW@Wé'éteé willdmeomesgrprogiments epenTinags Giast FW'e!Cr?é'dﬁ Htamoaﬂhv

enconPESsHlllor P G&ARHIrE g&gﬂw\ée & |5W|b§' US|ﬁd1£st@'éBIEﬁun%?H%Wﬁg%@nomes
or e 0

(o9 B PRI A Bl er SIS LR i lifle lEen R clos By i outr size

that arg lyeedrte cegteititd enqulsri terpplates ofdheidvedtipyasificientit ‘oovelidéhe genome, although as

will be% &@Elg’t@d ohecRRHBBLGhEAREntlMbd Idabaeas th b%ﬁthfé A genome from
he adapt or. Upon the i nsert ion of a second

being ?8?{3?’5? the target sequence "upstreant of the adaptor

[0117]afitle buvisid Aidderhplste Gorestrees didbangdntieacimpa$e hhigplatitirpersed adaptors,

and m@[)ﬁ?le Q%Ul@l thé(se(?ﬁ%%&%%]%a%ﬁg légrﬂﬁr e o Qort pécb |t|?)ﬁ|3|t?s for restriction

target sequence
endonygieasps, /B ﬁtr herpsard.dhg W@Htoﬁéto@lpf'rs%?%’gg'é?fb?”ﬁ? fo{/ TYRedieengraycleases.
Type-lisrenti@iuaBases acd g“e@udam; conier@alig aadiatle biehgrk aklekroen st thelait ke their
Type- I'I Eou part%) %’yﬁgﬁ’g é?]% %gs%sngé gpiyé:%_p%l ge(r%qltrjr%}ctgg gﬁlﬁcfé&ide base pairs
within aép'd)'et %Wﬁ?@t@ yemmlqdqmqger@p Ynee reqegrizind Bt seAYenBR the endonuclease
will cleaéngb @olyrﬂfcledtﬁdét%b@%l&eﬂ@dlﬁﬁﬂally\fﬂatllhg bﬁ@vdrr%b ef orR&triv@ of the sequence, or

"stickyipe:q\glﬁéﬁ{(ﬁgeg% ea?onucla%ses ﬁ 8p%neéaqlg gle%ve ouﬁ% e of @Sip reg%nﬂlon sﬁes tge distance
may be am;g@prerf[gpm about 2Hoi3d n@qjﬂwlmsmmg frgméhemecqgmtlgn site dependlng on the

partlchJFteﬁ(ﬁo?lQQéa%@dS@rqépf&[l% -enbidhuBlefidds taréeexa%nmgﬂsmﬁ&twt a known number of
ucl ei ¢ aci ates formed from

sases QUG TE 1 SGFRTIEE Uit TSR 6B e 15 eTdcBeyenre vsed t
are noh'@gdat cdteest bat ratbﬂphammm a [utchlat iabgea(eiges todf nuelgolides . Geoemlly, Type
lIs resln@t'i'mleﬂacﬁﬁcl% eL; L&em t%ggf?%&ﬁlgﬂ ﬁa\ferbfeg%b%%ﬁesttﬁét%%separated from

nucl ei c_aci at toget her enconpass al
their reé:ﬁgrétllﬂnlsrt%s tﬁ'é\tl l?ﬁﬂ S|Xﬂqg?otp§s (i. Byh%gqnm?r gf r’glalfac?qde% g een the end of the
recogritivhi3 e araff the tiadett digva2nomes Ekemgary Told IB)restitiobéntenucidabds include,
butaréﬁc{ﬂﬂrﬂﬁéd & 3BAR AR AéuneBeJn?ﬁ%{;éA NBu %%\‘?i BHE ! Biséu JI, BseR I, Bsg

S of 'a partrcu O Créate
, BsmEl rEiSSEE laFcit, 'Fﬁt'e'écoéf M. Hek{, r'T@érht"iPBrﬁ NiefIF, Mol leffeNy: TSPDT' TspDW 1,
ver" the genome, although'®s will be appreciated,
DB2/2°98°ﬁ56éccaS| on, bias may be introduced inadvertently to
prevent the entire genome from being represented.
[0117] The nucl e| c aC| d ten‘pl ate constructs of the

o a s o o o o s o



"sticky end." Type-lIls endonucl eases al so generally
cl eave outside of their recognition sites; the
waele@vance nay be anywhere from about 2 to 30 PCT/US2008/085741
nucl eoti des away fromthe recognition site depending
Taq Il,@and thHedike aln sproel Bxampiemdenbrcineatse the $@ppellsTryspectibm sndonucleases used in the

preserﬁ mgrﬂféﬁ Ln%%ﬁﬁ Wﬁl%ﬁ hasea?(@iﬁ ren&rHBf ﬁoﬁt 16t93§es \ﬁrfhta Zabal%@ @V\M/erhang and
hei r recognl tion sites.

ECOP1§o‘P‘r‘E°*b*P?66‘d%“HE’P&‘%°f 3?93585 Rgseé HHBATIESS S¥CErY- St Ltendétcussed
furtheratrewn i incixiae bf CTipe ds site ib the adagtbre bf thelhuaid duidte@plate constructs of the
|nvent f’ilBFokn‘lc\]gJ ﬂoolrfmrgs%rtﬁtﬁ mgrltl I@ aﬁgpit&'s %%%gt hﬁﬁﬁ;)amd gﬁg geff’ﬂuj ¥cation.

0 nucl eases
[0118], r‘\é%'rhe APRFEERET cS’HaFH‘éf\? e‘ab,‘ lsa GaRrise Pthéée'?'h%{tts Hyclyding recognition sites
for oth8 e(pa-afpdisf restiittioh @hdonli@€Rg$) iptimorbirgiirigafedNgr @hplifi@ds asShell as binding

sites f{]ﬁ)gébgg gée%%? ?ﬁgluencin rga%n{h% %ho?érogé’g | % |b ?urﬁ)tgrl h@e%]

e re ogni n si OSGS
[0119]c Ireeng aglech GHaRtYrs oo rrdhehyentyrpeaveleerrtegquwétshwrn in Figure 5. As

|dent|fi@@ ﬁﬁﬁwgdhgﬁﬁﬁfof bRChrdteadapois uﬁFlQur@ 8B, ddapots@dn Esmpriss ARG functional
featureé:pmgucflng reg%qgm)rmlleéé% F%Ej)ﬁ)e I‘s r%%tréccfli)n endggﬁtﬁ%arees (5%’% BCIq\éG;, sites for nicking

endonpgl¢ases (S0BasES a$ sequmsm ¢an inflBecelsegonkigra clharacteﬁghpsl such as bases
to disr ‘Hal |ns|Y§d1 and 50@c %Hargtors OH_L%QW—th!a mvehltéf‘?% ‘n addiliéh contaln palindromic
0900556. 1Ta exe
Seq“e%‘i’fﬁd’tﬁﬁ AP SoTV¢ o ﬁ%‘e'”f@m?'%%‘ﬁf P@?'P%ﬂ”céﬁ‘aﬁ?f& are g@?tes comprising
such adg@orsiare ushe toeesmaiztconqateartrs, asisaliseusded in,mosn detéil edesv. a
cut length of about 16 bases wth a 2-base 3' overhang
Iv. PrRPSHGGRIEHR ailefibidieSornE ibed@AQt N Of about 25 bases
base 5" overhang Il be discussed
further beIomr the inclusion of a Type Ms site in the
adapiovesiedior fdneranvicoreireuiatdnibidtepl at e constructs of
the invention provides a tool for inserting nmultiple
[0120]a dbgppresent inpendion igdgedtedio corapasitians ahd anetrepdel o hyrdeic acid identification and
detect‘oﬁ GaHidnQies (LRI 8 d‘e@ar\f@t)} b aBSlicARRAE 8S kALK h@r@ﬁrpﬁtaﬁénd@yarlety of
al. so conpri se other e i ncl

sequeg(flrigeaétdigs otmqg&pp (Cﬁt!ﬂﬁ‘s Tyrbeem%;g?dsrdgﬁ”g?%%gﬂ I?oo he ccl)nstructlon of
circulag nehteituaridgampigtes fhat are usdgi imdinplgicaiob escticps trahyllizd such tirafar templates
to cree@écd’r\ﬁétgm@é opt'hQ ?Hoﬂ&mecﬂc cﬁ&tlgr%mﬂt&bﬁﬁrm\'{& th\lA ﬁbn%@é]lyeagéc%d below,

reactions ("anchor probes”), ‘describ further herein.
which finghusgin 3 Yarig@f syerdng a5d aﬁ'i%fpg‘gé‘f’p'l%t@”ﬁ nTReHfrCylang frgappnstructs of
the invealite cBRALRNAGS nBSeis bcw\@equlnogs g}éhﬁalﬁ' fragvﬁSnts dﬁjehbrftllcemAl (Blthough as
descrl&%ﬁt e‘ﬁh%ﬁ@ ) Igfes LIPC% ag Pﬂ%ar‘rflg@ 8{ auth Iﬂt rd ?eé)geneous nucleic
can I ona
acid acpqp@grqj dTr\‘?Q?rqsé%td@’ﬁFt!q”@fPV@Ief E15 hP@ﬁfOWB@CWE ”I“@@f @%tern@hte constructs in

which GM%UbKelq@étﬁ Q@ap(o%@%d@éﬂat%%flnedfﬂoﬁlﬁcﬁt dratalsB loﬁtkinﬁlg' in a defined orientation
ucl eases

in reIaFoHtg? uré rénog Brg\glatgs mseF]S(g\e(%atog)rrl o | %eunucfelccaﬁldéem%aa% gons{r%cts are
generally siraufr nmmramdséal(nsm i peita ) bodimegals ther eongfucigsan pelinehr that
includé ARNG R amx with ma@pIk §rt5herB hdddlorD alhb &HSAPIE, as described below, are

uences, ronote 1 ntrano
eroe RGPS BN QTGP B BTG SR LARP AP B S GURPTS PRy G forian
restrrcmtjmlemeesrtasnedrcularlyg‘emzﬁms suonaatyeads snzyass thgt cut outside of their
recogrgtgﬁglt'éSlfo(rl eéJe dFQﬁa@ysg;eﬁtélreac%g G¥¥he InVentlgrléﬁ@%lrdbﬁﬁtlmécénﬁioﬁlments

I"at es the 1 nventi on ervi ew of
where gtB‘h é‘?aé’fqr%?f € Wer&d g B?ré‘rcr“'atr é'r‘ﬁﬂtaé't”é% ra[”t?i ﬁ@]‘ raf‘ﬁ%m'kﬁr dlysy{pe invention
provrdemmetncbdscm makindinueéit acld t@smmmastlcbntohsn@ipté aareﬂstl_ae dSpa_frttmlar
onentJﬂ.HﬁJ a%'dQN tﬂ%letﬂteh gsﬁdg be%%h fmand detection, which finds
t Prrcatrons as descri bed _
[0121]h gp@trql-, over ﬁ@|59@qlr}ggang ovg}tqt@p 9 |6qert§@@a@qq:e isHl@segqﬁﬂrt adaptor provides a
numbeg en@ivymg@ oa@pbndeahtmsén@n ofr h@rsﬁ@%&t&ﬂﬁpl@%s% ﬂ;d@ﬁrdrah @fcSrhdthods

eco structio ci.rcul
descn?ed herelq rotvF| ﬂ}e eglrcgnc Sg e ad ptor |113e]Lr ron g{olceosr§ t?tgsarce{jucmrg'; the need to

that utilize such circul ar ten‘pl ates to create
ncMamHsofthennmmmlﬂ%HCMartemﬂMe&
Im”m?%?ﬁtng 'DNA nanobal | s", described bel ow, which find
use in a variety of sequencing and genot ypi ng
applrcatrons The crrcular or Irnear constructs of the

o o TR o o



exogenous sequences used in the sequencing and
genot ypi ng applications, and usually contain a
wWo e@w7@88 on endonucl ease site, particularly fBCT/US2008/085741
enzymes such as Type Ns enzynes that cut outside of
introduch @mplificatvo gieps poeachistilsseqient adzadeisdfsedetallly gdditiont dogtrolling the spacing

and orfeﬁ%%d & %§c@dd§d‘§da‘pt&y @ﬁ&te@%a@th%fr@sﬁ@heﬂeddt)hdcleéé recognltlon sites that
enmbodi nents where the adaptors are inserted in

ate GeRED RAIIY NP LRI Gi5@o% Rl B aloN SHAP RtRIL S Boerangdiaton steps o
occur athiee propee pdintdmthemovleid edd st sShusdurtherikcragsingletficency @ithetbrocess by

reducﬁé)&seﬁ Hh% n?; tﬂJ‘rBFma‘ﬁBﬁ‘Bﬁtu&eH‘élC:fE lte[}rhpifat%q?ﬁmg\fadagtors I?] the improper

'OCat'OBé’f &@@W“‘P’h e't‘nad‘ie t??fg%’f‘t?%zhg PR AS °t'?ﬂéat§’bat:ft3ﬁ@ sifjggquently added
adaptdlchred I8dnkfuial @f cettain @§dsiob the Bésulat hucithsmisastiuch deqaues the adaptors
serve Qpé%.e r}/dogtr?hggtgrﬂgfehb éuce(hglhggpé)ﬂ&]ttlglgse%cl(aglﬁ%fe’r\ﬂh]éj%qg eFL?f?%h& égh]t of known
sequegikede pidteigenigingitie rehfareowetlad I@eatefl pf keisesiggntifed atieertaifeqsitions within the
target hilskid 4dicQ "B uRk Q&%%ada‘bf&)\@m %&ﬂj@ﬁdlri'@ﬂadphﬁtl&%%?’e deRcrbRd further herein.

2/ 20900556. 1j nt
19122 GGG BRIevark Ol T ST epltee T RGP TGH, ) o SBSned foma
pluraliy ohtellelgenerglytfioa abpetciOng 1@td 1000 tentost ¢etin Tie ugache rlardiéylof cells

aIIosttWﬁnQJte @Nﬁlrlléﬁcﬁ)aﬁshéha\leere\y&ﬁrEdLﬁHérQVwﬁf&ﬁi QRS |f&%§8‘d sequencmg
ecot%nltl on sites that are genera ZGQI ncl uded. i'n

ch

coveraga gh'e FeaMe- 88 PRCaYEd Rl 25F IRl d’U%ﬁFtpr%‘t”@%?&@%“S'”g standard
techniqued shcl‘gistnhyﬂma‘sdrepsyrmwc Gadionatiat cdniteneovath eize ractinbation a¢ iselescribed
nucl ei c acid construct, thus further increasing

efficiency of the process b¥ reduci ng or elimnating
[0123} e ¢ gradtanghoidhe ?ﬂh’éteétf%“dﬁe "gorptTptaRCeneARe aduved. 24 described
hereina @afdxaimple] MaryehhigpgsaRed tolfacinbie mudlEic atidBEatin & Bombitation of
Iengthggrgd’]éhlse%%tsrleeg gg htelqerm%Y%rthjé fg%ﬁ%bgn Fgge%arﬁéleggen %ﬁmlgnneﬁ/fcontam overlaps,
and fop BT FPoRS BlUTeTEne tredauble aHEndh ARETentSasp Erefad Fhiean be done

using IARWA tsenit e sa&iﬁd%taopfoﬁ/n%%s\é@n@dl‘rﬁ*s' &infila@f, thdretidratish tbéhniques may

also re%ﬁlglﬁr%g/%lregyggggrﬁ{ldl %ﬁcti(o% Aslggﬁéé E&P%D%%"Y]I F:?]%ﬁd g phosphate groups.
In somiechahoilifng it pstdacribed eidw & issgsatrabid toleotvataticatly affer thasetgrmini. For

examdléj Wre\fe'n?lﬂe atlgr%ftnﬁlltlﬁleﬁ%tntehtg Afhot thBlaBakdi§ ittc@h B8besirable to alter the
ns

e
Chem'%{[@/rﬂf ﬁ‘&é*trlndhél“’a%?t 6‘8§‘8:rﬁ°b‘éft?”t‘aﬂ?rf‘ﬁé’t‘°5rﬁ’8?t8 ?hdqh%dﬁ’ﬁé?? oups s not present,
thus pfeeerding tpolymetizition” atihe targpe reuahdey. Tixudviniol S eralmdehdmBAof the termini
can bérﬁﬁﬂde‘d usﬁ; gtethlgiisﬁlznowh% f 5@' ﬂﬁ‘ex;nﬁ&enlrﬁsome%ra!nhstt%cg the use of

genera froma
phOSpEf’ét’%ese"m“Fﬁ@s atte (Bt‘osﬁhiﬁ? eroétiPﬁ P%th"tat éleF’Pdé Ca'I‘tP'B\Wéd“PngrOUPS Each end
can thew bd seiicevelyNfReraa rodlial ligatiod bétaeen tae Hesired camipohedsindancy
r e | r . .
[0124]""ﬁH é%]ldltlf% f%h@edgg Oarrﬁ%gﬁc%ﬂ (%IH %Egc Ptg)ng@vb% cgg(ﬁtc%& a% nﬁa W|de varlety of
k”OW”atB‘rhnﬁb?ﬁ tatf@f%ﬁez@g nyrglhes gf @qnaﬁ@éraam@@&mqugn%whtl% although in

many Bibicireebts, B alPIEiYA1Bh btep fsrrﬂﬁrﬁde@étﬂétltlﬂﬂstg@nbl ned VVI t h SI ze
ct.ionation

[0125]];A eréractéc‘)rqatéon &ng S%tton%]germnéatgtfs?rg of ggﬁé rms %re added to the
termin'ocpjtthecgeaq)mry frbg;memﬁ Uldie & adastod arasy wlmdlgﬁed @getherF@rm the first adaptor.
For exsmaapés%ep.er@am Ft.gﬁpénslIcqaﬁaﬁ.zst%ﬁ%ds?offarmstrlceﬁ@he Wi &h @b£ptor arm on

cach off ohibe P BLC SR PBAT OGP e P gHlgnegor (B as welas the
circulae rangplat (607 h & hti farfirsh adapéy amu)(ﬁ)&) afi adivseadapiosis addedl th one terminus of the
geno nteH{ Qr%sf%com Bto?ﬂ’qts(G ) ot Qﬁ:rsld%gm)ﬁs §dde§'?djﬁ31g other terminus of

gnents are preferre |s can done usin nown
the geﬁee'ﬁ RS VRS %%I@F?"éé‘”%ai)B‘PVrf’é'Wﬁ%"”Q?deeﬂN'FPgherQ’ %I%fr”I'eyadaptor arms
will indide afré@gtitiasite fooa TyeCiEngoiesieasy dgledding @Sthk tiediad 8ystem.
AIternd’t@%l;/ qhé’ asq%{)tot %Hg]cgh ﬁac‘h%ﬁn?lﬁ% r%glalargé%gﬁiﬂod;%lt%gt%}élre&h&ﬁmg’d upon
"gat'O@ﬁfﬁhﬁﬁff’f‘énts as descrl bed beI ow, it is desirable to
nzymati cal I y alter these tethini. For exanple, to

DBMOQB??\}ent the ligation of multiple fragments without the

adaptors, it can be desirable to alter the chem stry

of the term n| such that the correct orlentatlon of

1 . - T T T

herein.



many enbodi nents, an anplification step is not needed
at this step. [0125] After fractionation and opti onal
w0 200ai0mi23adj ust ment, a set of adaptor "arns" aPET/HS200$1085741
to the termni of the genomic fragnments. The two
[0126]a trequtierto Iggatessubssiqeent bdapidre o atdegiedipositiont andprieriaion ifar sequencing, the

preserﬁ%@ﬁt@ﬁ proE@és §Pﬁ@tﬂ9¢h fRwhith adl%Pé Gl f%gtrlbtﬁn %h%ﬁ@ea@e blnds to a recognition
| arizatiaon I near construct th

site WI@&HB% UFt aéiphtpro(ﬂ ag Wréhﬁel%?mq ?P@st&%%rtd t[}ed} clqe‘vasaatéléaoph@t&de the first
adaptdrand @rthsgenogietilagmerit galdcoefrédie hewdin asaokaidrgat n(86xcids A second

adapt(wggrll th@r? bé rb%te?érgggﬁleéplnpé%pﬁkﬁ UI%L ggggg&m (g—%ae%llf i))ye?btding two adaptor

tor
arms gf g}erﬁe?ﬂfg agerterh dn GElsbiRictears thg gt nucém(dacéj A @&kpoHn %ﬂﬂﬁd& §p be
desirable ko {l&R 4y &ﬁer&ecfdghlﬁdin Seapt bt Jafeadieh@ib that nidyearibMBrbe encompassed

in the %\%{:eghtg&?cl a% desg }r%g!ﬂg gb)lé rog h g’lﬁftgﬁ g}aﬁ%%}ﬁ%%b :%X%)Pa{'%aesg%an bind is within
the firség@m)gqg,rthlgrqygldm updeisirrd qméag? of decgpiturtenGeheralyfthe regognition site in

the flrsTMcﬂ&th% fﬁ’sﬂ PRI @R FAnacENRIBER Ahd Ghe® Byt &I%rdﬁ&bt@@tgd FE¥SInRidh sites in the
ont a

d
constrg et ieiakel Senelalg SRR ey BT ahRte SRED TS e do bt ptes wil not
bind tHej egagniep Andbthus ivecleavags Wil 0ccdBZrM0BE 0558 4ted 264gnitinn sitedithin the

adathrQ/llidll%%ﬁdlﬁ%‘@ﬁﬁ‘&é’rﬁ?ﬁe @q@mb%q%ehtrblé%wﬂﬁs' red positi on
ori ent i on. for sequenc %B%fl resent jnventi

[0127]p pae mg’gd 8f Qf%tﬁﬁt@g tr]er{e ["EW sglte %tgf qunblmaﬁlﬁatlon |s to make the
site sirgteosimandddeastbe bietmdlatlctncenayme?\mtbgotlumdwa single siaridhiThust, brés method of

protecflr?’]gr tﬁé re Sjg@'ﬂkﬁglt ctf tt% fﬁzsl,t 58&&(9 tﬁ/t?rnlpﬁl‘l}{ﬁ:lg ?‘@'Ilqeﬁggﬁrﬁlyﬁégn@@g ligated to

| eaves at pol nt dapt or
the twg Wsiq?épt@"eﬁ‘{@ﬁl”t‘:'”ff Prﬁ‘@qﬁ%ﬁ‘?d'ﬂe&l%@ wast e FheRiimess a1 Fampieragntary to the
adaptdr Bfns' drdrageinodifitdveth Graat suth that Apsesapliicaidiapinsralyaring PER), the
resulta%glsignlg:a ﬁc’%kﬁgjﬁfg {Ef}@mb@%&@%ﬁﬁ%ﬂd?@\g\ﬁ%&%&@y} grgéll%%?o (i(fﬁr[e% rst adaptor arms.
Digestipa ©bthed U@G%EﬁiQﬂWPWW‘ feclyriqtep reangere thahiret qdﬁ@toqqimg@rtwhqt%qarép@tams the
uracil)@mbld sBdnddd KA @%Mijeﬁ&' d’rbtaelfld rﬁetﬁﬁé’éeb&ﬁthé’tﬁ&dp"@ﬂb enellifeddcO§fructs that will

methyﬁg%;a"?)g agPHti/eC%%m t rg%ﬁglgérg%tef ﬁ)rr éawglea(gt%uﬁ %@f @apcontalned in the

first adaplod, Sushelsequesate- Qqqzelﬂ@mblyylwwnlt ncbe abie tthmethyate the single stranded
recogrﬁtﬁ)%tsrté fﬁttﬁeqrﬂst%ﬂéj&&lé% EAS Ghus e rbé ﬂltld)nc'sn\ﬁ"ﬂ e ﬂrsf ehﬁp&f Arimtwill be

protectegﬁrgprlrﬂfé:{n@tlor&yr{g?tg){lqatggﬁ #ﬁgeslct&’eg ﬁPWI g%regirlf:té)n sHe tstr]rgathylated it will

not befclepgdd tydisgestrictios efidansdlegse ebayoteed from i nacti vati on,
[0128?2%0%%@3&”3(3 rg&g ?Jlly HQSQFIIQJd% glda Elﬁ&g ggﬁpqdr %#ﬁb\’&ﬁo |of’]the same

construct are | naC I vat e gener rou
recognifongiigsatojade clgmage pah “ypslfeam’ ﬁf“éd’o\”@ﬁgr@@rﬁl ffqnbpfe§?rp%§daptor In this
embodihént, a3@lepibled th Riduee Emﬁa/;mmerﬂnﬂ urdtll positne hieatiege apprbpriately, such that
either &%Cﬁ%g%a%g C())}( oflovmﬁ?t}égW d&ﬁ%g Iglh rrﬁ%ﬂ%ﬂ% ect%lg%lrétgcte\ﬁl f{gl)tr” |Hact|vat|on or
'”aCt'VQt@BSE‘ﬂ'l%ﬁT‘m%I'@agll"ﬂ@ the bypHferankadapisy R (Prospaiedas elgnales) each
comprtsbﬁ réDGRGIN stk Q)rﬁa$éstr%t|cbrﬂentj&ﬁjcfebies(?ep%é'&ﬁlé@by thé @ifle in one adaptor arm
ctivatl on e sin

and by[ %@a?ﬁlﬁ IH rr Q(theé)n I eZa ﬁg%r arln] W|§10{1 ngc?ﬁ:?%f)gsge rgprﬁSﬁnged by%he circle
needsdg beamqtect% using tbﬁebq‘reﬂh@dbetﬁ urgnil gegreddting methed, rtmrdgmurtaq:lhnodlﬂed
amplifidhtloR p%eﬁs R ddsigadd t@%artperratel lﬁadﬂy.n@Mtlréc\ég Mﬁbntsh@ THeR@B6n uracil

ment s ate
cearadifiR Mo P HB e HEAF PP PR T Bt DYHE TG T rgis) thus
protectingethat oevobetiversitafrym iractivaionadapt or arns and are nodifi ed
[0129]W|AFtQ plr’cl;t@&lhé the V&Bgr‘i lrb‘”ﬁtsﬂe MQQJ‘nr%HL;BtSH a@rﬁ%ﬁ%ﬂnéﬂ%ﬂ@ﬁ ‘hﬂé I¥hear construct

(i? . the reSU tant |inear constructs contain
is C“%ﬁ“&% |f°f§h%@%ié?é1 UBIRG # RIgP QiggHF'eqtienaRg tAdigate: die chiularipgiion
recondtitutesttheadbaple @trar@ietreestriclicpestorableade rédvgnitibredite lin tHs fildigadaptor arm. In

some gllﬂ&%%én?sc Wé' ﬂ&lqeesoh&(?rﬂ glggt%e thgfl% blt)é:lé’egten(?%‘%h sy ge? Hkg%rrldglng

atever ‘con uracl tran
ollgon angjggﬂqw @rcW@mqqg;qnagg@tm%thg n@rhblg%(mj By apglep\ig a nick near the
near constructs that will #ethylate all of the
Im”m%%ﬁﬁle stranded recognition sites for the same
endonucl ease as that contained in the first adaptor.
Such a sequence- speC|f|c nethylase mnll not be able to

. o R e



either the "upstreant or "downstreant recognition site
may be selectively protected frominactivation or
WO peo7ezad ed. For exanple, in Figure 7 , the tIMII/US2008/085741
di fferent adaptor arnms (represented as rectangles)
recogret@o lsite oM nickeran be dictbeyreixplpited as idtseusert bedow. eyipligation @frthe restriction

endon@cﬂ@a@@ Bﬁ)ﬁ@&%% SES&IH rlﬁ&? @(Sr%guck{)%a¥ %p‘ﬁéés%@nrét%d%l& ||‘?ﬁ!1@mt<9ror of the
atriangle in the other | f the adaptor

erget QR BEE  ePeTie Ps ﬂﬂ@édwwascewgefhang
[0130]C Arsetand s eted addptor Bengfoiod sscbrethdastonig ligdte tabreweeahediogar bedtruct. In

some !:‘gs@f '\A’Peﬁlgg(c@g%ﬁllllzgg "l]TE,TdQ,O(g er&guneetﬂatttneeadélb%% elre W&E’édf |l1 ﬁﬁg proper

orlentaulpradhq rickjip s flqu])QQapFOé@oﬁqﬂs{a;egn(og tfagslocpigen bM ﬁﬁ?g @Ip%{yquarase with
exonu €lege adidity. OThe dxbriiicleaskagqatiaty oalmﬁbblﬁméreﬁﬁj(eﬁc&\dasﬂ'laﬁ @blgmerase) will excise
the shgr‘i B@Rgﬁgnd(tﬁ ?%B@?%”%%QVJR tEQSOInﬁérg e a%ﬁJl ﬁ?l?‘l”’t é mgl?and subsequent
protec Ing% at recogni |0n SY ? naC IVaPlon.
nucledftigesigjhajagtraag (esmt'@b'tthﬁaaq neves aloog Hnetsrr@mi gXcfsingjbasestsing the
exonud‘:léés%bctﬂd@@f‘icﬁﬁddﬂb 'fﬁefsbﬁ*@baggsh\yihﬂhé RBult BR thétﬁl’%&_ﬁck is translocated along

construct is cir r|z for exanple, by using a
the st GULRG PR G e Sy T4 11 gace, The
[0131]c i asidltiam. itz eredte An psyooTedy of the Eesnplatee odoighial of the apcitydct is modified with
a smgl%%%ier It é%%p@@&ﬁ%%o@%%sé@%%@s%&’leﬂﬂd%r binfeRBlafedMatieotide

add'“"&l“? EBHUE F‘%‘Btﬁ”d’éa ﬁ'ﬁ%‘e 8”‘6‘?086%@&“%?1 8”d Q\Hhec'ﬂ“’}‘ %&‘@I qugley. fesulting in a 3
overhdnige Ab willdgiapgredhted)oynthodecothechet, srgrbasacpntbe adfidédpdepending on the ANTP
conceﬁﬂaqlgrlr'in%e' %ﬂﬁlbrﬁr\n cérk rﬁ%glnjfen% lﬂ?gol Qrg\li%etqlllfera%lll &%e abletoadd a

| eavi ng ni ck near 00556. 1recogni'ti on
single §P‘i'%’“del'H:°§ eYAnyle: Eé%p%"?r%ﬁet"ﬂ'é?e %&eptPé‘P? dainglg Gifir é¢ (1¥kes golymerases

may al@beusedAPpdd diddr inodedtifies th @rodecithé Glerting eNGOS BRb&ABENt, an excess of

dGTP fsru%g(? ?gszﬂtlﬁ? ?ﬁ‘?r? th%nhhdlengoa {ddﬁlgrq gft ar g#h%b%s‘irg%tt th%%ngr{d o% ?f?ei %‘Qﬁe strands.

nuc
This* Cérééi"dmhth%l3t9@ﬁ ﬁf th? secanplriesi segst(ugerpaiiidingy Q?Mmtnﬁ@’ & teytprE)ini, and thus

will lig@e t/Wsd2asLaRpRF AaNGhich Bill BQ}e AC RGN ilSBEwW ﬁl@ s8EAR L& ptor arm to
te to t

second .adapt o eco , .
anneaF\I r%ai do(ﬁé s&g?n Ilp?]argg %tag;ées Q\Rﬁéﬁrm m?ﬂn&?sﬁp%te podthe 5 end will
have afg-tdilipgeiibned puabitichd it wildgate suthe 5tGriail. At ligatiap Ohe sexped adaptor arms,

the cohétﬁatléegrchlgrlﬂet}@o ;E}B&LQQ% s@édn@ @Fr(ﬁﬁdr Bdhstriidd @orﬁ‘ér%’ﬁg kb éotéﬁtors The second

2P s DO e T B PR s BRHegrT g sgecdbnton s
may bexersank eadierat thawittereafynitibresite abytaipecis the(fsu atiapirs, Wiitighe latter finding

QQ,L\;( LasSBlatns! excise the short DNA strand that
use In éIF gar?laclz1 whil e the pol ynerase activit

[0132]' f\lﬂl"Td qdﬁptort 498 bainsRrtegi t%ﬁfﬁ%@ﬁlﬁ’é Rt thafiet aspied cuttwg Ml restriction
endongdigz88 doress & ricb@itioy sitd inenelsacorevesf tk Oisgadaper e ratdnition site that

was o%%ﬁl)alhg(glvggég E}é@gg hr? or%érqg %'k%@%ﬁria%%hwﬂ E!:Itg %’hgbl? uracil-modified
primerfy p@rnplﬁe@ertt&rmsthme&t)@ﬂrem%rtfgn sitvdn e fieshardagier pre Uﬁ?FétOé‘ﬁ‘Z’Wrﬁ‘e circular

constrﬁ@ﬁl@rﬂ)ﬁﬁjub&lﬂlr&ﬁ@)ﬂ cohﬁﬂaaﬂs]ln Wincra®d Fifst :Qféptot ébnﬁi’r@@ttﬁadﬂﬁembedded in the

L ,
secon@ oe%@?tﬁ)n 6¥Copgltlo%3l f ‘ﬁé durglclltg ﬁreodl?agraﬂ%({ t8 r%ggr tLe &Stsadsg(tg%rrgée’ stranded,
which protectsitime rpg}gymgm siteaisthe ggmmrargmmwla}gpm | Anpimrag@quence specific

methynayé @mmeaﬁr%et.vatéCAn%ﬁ&b@@te@ﬂa@b HutBHsﬁé% wgwaﬁcub&amhs FeRBgnition site
e nuycl eoti de t L{/{Jhe unt

e {gtsPaor 7 BEe g 71 22000 Bo GG SR

producps @sitian atdvhiny thdtbskadaptot ben tarinsertedhiy abigigigineamosgruct. Ligating third

adaptcﬁqr#'l%dto tt%e(f:ﬁﬁﬂmleg}g:o%ru&r\]/\ﬁ nJofgWhg Qﬁﬁ@%@éﬁ er&edh.% otegtﬁlbed above — the
ment s

tion. In certain e mer ase
third lipgay penstseet willjoe %m?ta&@d g!ﬂtglrc{%jaataaar@sgwll | s Ohgddiledaflendng the
adaptdr@armsets anfdatto theatfirdieyroensisiet ant bbk ligxgedaine litiear edhdtrdct comprising the
t
third aaﬁggohg}gﬂﬁﬂ’a“rc %%3{ tgpo?Jg)égFFo urglzaﬁéﬂ@ét:?' gﬁrbe%%‘?&d a(aaptor, the
enbodl ment, an excess of dGIP is used, resulting in
he unterrpl ated addition of 7a? guan05| ne at the 3' end
DB2/2°98°f5566ne of the strands. This "Gtail" on the 3' end of
the second linear construct results in an asymetry of
the term ni, and thus w il Ilgate to a second adaptor

. o ~ 1 " 1. i

eppe \Blg cleave the circle,



[0132] A third adaptor can be inserted on the other
side of the first adaptor by cutting with a
WO 2®907288 on endonucl ease bound to a recogni tiRCI/E51088/085741
in the second armof the first adaptor (the
third admg\qﬂl gqn@rnllyg}otr@rlstd‘mltecmglomsﬁegjprmaﬂei;tyctpn aodanyeidasd ttbyls different than

the re(%@ﬁmﬂsﬁ’tte'c@rﬂ%nedhﬁ‘tl@ﬁ@@édép%rrmke this recognition si te
| - modi f1 ed | erent ar

101335 oD ARHIoT R S ATER K PR TYRE TRHe P e s Ae tftave
recognitp@ditdstn thekednyt abdhird bdaptararCleayagd witicthssetrestitiotersi®nucleases will

result ﬁg:’;%tgthl Ilhgaﬁ%{)ns(t\‘rgflﬁaé %ttged{e% If@gt'eg f&lﬂﬁ Jd'a{)jl‘éﬁarﬁg aEFchﬁarlzatlon of the

I Ses uracl e second rest
fourth figapenapirychipatediethe fqyah a?aaoé‘?rlagnsa\f“l% P@efiedroarclels W@ﬁ%l@@'ate constructs
of the tnlientibi.r A wik B@ P pRécictdd g thos8 tirf tad i, tthenbidaplordéantbe atigedt Maus, the
methoﬁ\se &T%%Beh Ihgt%insalllg\ﬁ tV\Ilonorm?e QC%sBqu{) P% d@d rheén (%/ i %%Lo%rgnd sometimes
_ ppl'yi ng a sequence- speci ase W
distangerggpendgateanael: unpr ot ected recognition sites. Upon

[0134C I'I'héipijeé’érit maéﬁt.@mam@rom&mmddb @ cSritfofing the bhdhtdtioh ftwhich each

to tit t
subseG At Shpd SbRERIRehod sFign ik e fiiol! Ml g RE oy 16 Sohrol the
way tapges hudeiracigls anthadeptorhligatelip eathathept Brese mathbes alwsree\teeuarilfapts in the

nucle|@act|(pédngrdclsrb?%%v@ﬂm5'i G446k of Adb&%'t@&hér@déﬁo@gﬁ@fa%et RIciB acid
| neal construct

mo'ecﬂ%%t@ﬂher Bfgﬁ&’é"cﬂ?f"e"‘ctﬂ’é‘%‘%?‘i” & 6‘533‘619%'3 aVO'E"H%thF h?or'va"%“?%@arof adaptors
and tagehaicleiccicidwididcules). A=xaopleGof diffdrerd pridnitetionshin mtlich ddgptops and target
nuclelé‘éé‘ﬂsm%él{lesbﬁn E?]Ilg%'fedgré @hlerﬁgtlcam) Illte%tgtglntﬁb%reaéj afétr&"t nétidiPacids 801

t 0 annea | 1 near ‘construct
and 843 ag%lpréaerab}mlgatpqi feedpriers $9¢ ArFLi04dnppesied ﬂrﬂfnfaﬁ%n Qamllpﬁrated in this
figure, atgkaqisibéd @ientatidnds brieai which hieleadd wigtthd Sanfeshap@—dirbie belsquare - ligates to

each o%%é)/ g}t@[%%gggg%ﬁtﬁ hhe lfﬂ l%%ijlgggvvc\)d i i%h %d&%@?fg& |gur%‘rl%r%|5 g@ 308, 809 and

810, i whieighe tamhmyieu@Cfde I“Q%e W@@Fh @terlaﬁﬁ ”"@r?ﬁ@FﬁQfé ligates to eppinpther. In
additidnSasiill f)@dﬂl@d’ﬂjﬁsefdhraﬁlrtﬁé?%el%ﬁfQQ@A’/‘,itﬂié SHanBtidreof tha@bﬁlSﬂalig@t nucleic acid

t ) 0133 f th b
igatiof Ay g Hioyot hicias e sBetp e SR iy Rireie ageptors and he
target pitcdetic drédse The cannliaverdhe ghemistry iohthe eemineeord peavided Bdingimethods known

in the Q@aﬂ;r@ﬁaﬁnplglr%%%cd?ﬁ&ﬁcég] feist 8%6&&151a9@ellmlnates all the phosphate
I near CO

groubg ﬁ‘é\% tEaéﬁ' ‘E’i‘i’éﬁ"’b‘%'” IhV‘H%VEQJOTFé FSEI}%’H’ 3y Hi50 8¢ serely yaetedto allow
ligatiolCbet@ednathe detreddecongondrite Thesk 4ril dthien eathodoishodifging Endsatng dontrolling
|nsertl$rpof%1t3§pt£r9 th@mmglgﬁonarﬁémod\éﬂowhe %QHHH Sretolggcri‘aé’d:mﬂrﬁﬁer detail below.

constructs e I nvention
[0135]agb?5§é‘1ug?léaCI%Sﬁntpﬁé%@niStHJCtSH@%PWSFSOQWISI%Qmeb?%]U%ﬁS Bierspersed
with thaskd@hptorsh b, thérhige used hﬂﬁlé;geﬂlﬁ&ﬁdin tredndaesirers) waich Bvurh @matie nucleic
acid ngﬂ%i)gl{s%@%notge sg(g) intb% ﬁgﬁi,g% a pllc%ngréugm%saste %‘h %ﬁgnd detection of
l{ance ep ende manner g
specifig fa5gqh ARAUEPRRENL | on al so provi des met hods for

[0136)C FR& prebdnt MGeribBeprovidexhahdde for ffcﬂrrr;lhﬁ|nG<|5le|€§&@teﬁi¢b&&ﬂ>bl§ﬂkisy:ompnsmg
uc

multiplﬁgr?%rgpaegsdegPatgeo,plrt%fé?ngier\?\%ﬁm{) %gag%e PP%TIC & As Jlscy sregi}{rt%er herein, methods
of the inveritien allowdisggionntieagtl ayitsegqusnt adgatpebyt lwllze;rmcrhcqgnh@rr siteTfpedype lIs
restrlcf@]téhggﬁjc@!as%@ tH2% S GIudad Fn'ttﬁea&)taﬁtofsn It EBerbI R &t Guidsid Qdaptors ina

onstructs reventin ation of adaptors to othe
cesived G " BYRAIGT 52 HRLETLETE I8 PROHEPUOT BB e ER Grooaniion shes
contaibegirvgibin tutatget muckiadidssuectibtesly(tiesserthition Site imtheladapty is available for
blndlné nl@g é/dmrtﬁ I)é entgltea\%gépA@&?gftﬂQQdJa%Q@stofQt%%ln%tﬁbds is that the

nol ecul es | es of erent oflentations I n
same (EREiP ABEUEFESe Al diegiEd HEHLAEPRE MiichBIMBMise oten of icular
templddes that gélt eventadllg bs obeeintatéreadtd yonchtbmsrs ) ataptdrsi can bé Bsered&ising a
previoﬂrﬂ |g§eﬁ't89?(g4pgdé§s Cét%)%ggggongﬁg'stgg geﬁrsﬁcrﬁééfargée %}th MAn occur in effect by
Wa'k"lﬂr @t tae jegsth Pb‘é‘e frRg Rt with ea¢hinaw epariorf Cgafrading thggecognition sites
sired orientation is one i# which the ends with the

DBZ/zoggoéﬁé shape -circle or square - ligates to each other).

Modi fying the ends of the nol ecul es avoids the

unde3|red conflguratlons 807 808 809 and 810 in

oy o o o o . o



insertion of adaptors in the nick translation nethods
of the invention are described in further detail
wh20000762p9135] These nucl ei c acid tenpl at e conBCT/US1088/085741

("nmonomer s" conprising target sequences interspersed
availalhlg fanreshigtam eawmsaisg)avqj@nthe baisidnef caraih sequanhes, thereby obtaining only
I|m|tedgs‘°e8@ern@é }egnas&(tatﬁﬁ Wh%ﬁl@%sum 's@d% V\htﬂlnttﬁgtgrgfef}{u%fc%@ld were

nucl eic acid nanoballs that can be used i'n downstream
accessiol j cati ons, such as sequencing and detection of

speci fic target sequences. [0136] The present

i iR Atdiona firstadadies et hods for form ng nucleic acid

tenpl ate constructs conprising rmultiple interspersed

[0137]a¢§Qtf|95'f §te;5 ﬂstl%rér@éiloh Bﬁrﬁjcélchaﬁ%plﬁ%fﬂi&n@ﬁﬂldﬂn a fr%t adaptor is ligated to
e I nven

a targ%lnpﬁwz ;'a(ﬁ e{r\eleap{e gfst %%h)r @abg%eﬁ?ﬂgmo %ﬂ?é‘ﬁ s kﬂ/ r two portlons of the first
adaptast referrzd todheredrcazd adaptop arnssi’, tecas bé ligatefiytgp eadvlermirsis b tb¢ facget nucleic acid.
The fw@ﬁSiQ&UPArﬁQ%r%sdeg Bﬁéd s@Ef? héﬂ%hgﬁtﬁooﬁ t'ﬂe); Jé@o F?tﬁtféttﬁérémur CIPst adaptor. As

to I nsert rs itn a eS|re
describgddurger ahave. r{tﬂeaffrist&qapt?rtwnb%%e@gy Wg%grﬁprmr%qew@tlon sites for a Type
lls resfrietihlen@dniuciBasen (ostinl @B @imie s QPTipk ille FesBictidsenderiiciabseatcognition site
will be\@% tlgeﬂle%#%ﬁ Iivg})r %%Lrioﬂ&ﬁh eéu%h [’ch%{ tg% S|Ite§’|y§@3é g%ﬁ%qleg%% %?(}irrbeto a restriction
endonb@%? H@W'I@ét'@r?ivﬁﬂ%mptoh@m!?u bsequent cl eavage. Among

0138t h@ul%dbvélﬁE&@ﬁ}%tl@tfepl%b@rfbtlﬁﬁbm%s;be“ct &fré&ﬁetﬁdaeor%%%nblmg adaptor/target
rict ase Si,

nucleic %cé(} t{e&pla{e alsohre grr%%lio ]eregsas {raogggﬁ} a% ﬁongﬁucg Ebr:f\rg‘rconstructs and all
grammaéﬂqi Paiti@dentsh alPNAvispith mn@rulalql\% a9a, is seldtet! @n@@awreateé into target
nuclel&%éﬁoﬁ Uﬁﬁggstarﬂ)qaﬂte&fnﬁqugsa& de8crlbes §l§c§v@dTNe3f|ra@91eﬁted target nucleic acids

ousl insert or. a st on
602 o i EiRbed s B TS G A B L B AP BEpRgch, Dlowin tis
reactidhvedckifragrterd Gwii-taiteel” Wigngsitgloh atidee! th theghemitof eadhistraatd the fragmented
target H%l@%@tugﬁ QQNBFogilrnlbaidmgprIpﬁerﬁgé: Oﬂ{élAt t'afﬁﬁb S bér‘?&allggfcompllshed by

DB2/ 2090055 lavaill of restriction enzynes a
using & polyPRIaseH{8Uch 28 iTaq B Btrasee ARAR AV GRS RAEROSINEEFIggfiges, such that the
polymé@bécib Rirded t@addyonk ioffimbedy Sté Ghecshd @f the [Hres andlad Adin GWehtldte-sequence-
ult if sites within the target nucleic acid
'ndepe%géﬂtq}acc\::fs& ble). 1VB. Adding a first adaptor [01371
[0139]adn the pYemplansmethod ifustRied évRigire Bra 5t (A3 arst secepdagm (603) of a first
adaptdr ﬁﬁ'fﬁérﬂtgﬁ@d @f edch %rgdﬁbiﬁ:ﬂ’dld &, pRvdiidingsd ta@daﬂk@rc acid with gadpest arms
t nucec ntir Lrst adapt or

Iigatedlotg ea %%egrag n onsﬁrenbi) W?‘th h%adagporta rms arsofl'ttlaloe toé)]e C? %Ielperqa to the A
tails ofgbkatatast nucleesfagidy fadlitatingtigation nf the adaptin ptnesrto thertaryst noeleic bed by

prowd‘n g%?ﬂ)rﬂ{é a%ﬁ;gtbr dr@s mfmé{%nﬁgal bl thREOREIRYEHER A& Sbplying a ligase
first ad ap tor ar are desi gned such that upon

tOJOI”FW%%Q?WBWW“ﬁEV ¢ BEShRIIS9R% the entire first adaptor.
[0140]Aén adiegioar iemeodihentt theinvertiov provideseadbptosligatiotidpeash fragient in a manner

that mguﬁﬂferséﬂhé HedtiBRBY |ht§ae oP.Hf%m%ecHBF ﬁgaﬁcﬁpé?ﬂ‘gétg ' s s Héﬁ%blg Qécaﬁse random
restriction endonucl ease. In sone enbodi nents,

fragm%p)(eTtngtfégq{@uql%%qusé?W ligpfien RUEACE4E e aBRYPR" creals f@lpg Rroximal genomic
relatiodhlids bb@vesplardet heteiveenr fiag@eiitsvaomdidptirglth@sdencs widnniehigrocess.

Using E&ﬁﬁstéﬁrﬁ éna T%]I'd'%r% cl1 ?rrél a%athFtP mermﬁpfgagh}% ?Ij])revents random intra- or

ease upon at1 on
mter-nan&p&blpbqss%giq{igns Tf@gﬂgg?rs pn(bfl'ﬁg@eetq \ghl%h regysesraftifasts that would be created

from sé|ewae@e aaa@idr@aa&& oon@gnaﬁlpﬁggmeaf lig@tigret hod f or
[0141]a%S an altern %% |I|n g)r %? tallln Yea:n%usao r|1ecri mte s can w(u?lemented to

érred rary COﬂS racts
prevent rqrrnatam@f hg@h@t artfe@tsc’f tl@mtargat muc@tc@nﬁatamd:tae agapisiry ab well a3 orient the

adaptcplélﬁns \ﬁlﬂﬁ@f@t t8 ﬁ\@%@c ngm;\}@c 8&ds, mcl'u&nd S ﬁ\‘éleﬁl’éﬂtary NN overhangs in
0 e nucl el
the targPIHATRF oS hﬁf@@‘%%mae%mpf%'ag 82 etn P rmpropgcte taroet

nuclei¢ adidyte tadapior raiodo awtimiz: HYR feagmettimapeic epdipdaptbr son tidaéion taties.
5' and 3" ends of each strand are flush or blunt
ed. Following this reacti®h, each fragment is
DBZ/ZO%%\%ﬂal led” with a single A added to the 3' end of each
strand of the fragnmented target nucleic acids using a
non- pr oof readi ng poI ynerase. The A—ta| I [ ng [ s



ligated to each end. In one enbodi nent, the adaptor
arns are "T tailed" to be conplenentary to the Atails
w@Roovlzs2s&ar get nucleic acid, facilitating |i gapCDHS29D8/085741
the adaptor arnms to the target nucleic acid by
[0142]p Atieri ackiatiigy @lingayconsfruct dpmpaisiagd rgednunieic agidfand gvith am adegptor arm on

each tEr?nﬂuQ Qhé meg%g@HQc@c%c@% &#%ulérﬂ:gd (d@gﬁa%%gégtﬁ]aq wil de'cﬂs%&%ed in
he a tor arns he target nucl eic acid

n the
further[d@%&@freln Y R g e P
Note tiged #gtodeuldrizgtivhipartetsoregits I Hringigg@a first andasetmidaens dfttia first adaptor
togeth?ﬂ tB'fd%%%%ntEg'ﬂ&#sCfﬂ&%ép?Tﬂ (éHG ,nrﬂﬁg@rcul oha utel WLM% dlments the

ecause ran
circulaf F‘H@Wl‘-ﬁt}?%? '6lamf)|5'le@’éf‘chﬂfcqyéi'r@e g%qeageqt Bmﬁqf'ﬁﬁ'op iY§REi N random
hexamifs dnd 320 9r Wélitdse0 ARerastivtin@srgetinaatkie ativbSadtdd sOIGtUI@hay remain linear,

and ar?&ﬂga%rﬁ {na)¢ Leg%écgrQEIEh?ds I%H%E rﬁrq]ed f%rngs‘?t%s PHI% aednéto?grlng The amplification

sequence ali
prefer@ﬁlwg gggntro[gj W"M"Pﬂ FAOQeéis P”Chl@e%tﬁ Aigir f'@%‘h’l Prﬁ@f reaslingt Rolyaigrase,
resultlﬁdjlﬁ a%d@%%—a&c@rafeh@ra% afrfp%mﬁaﬂ@& nidI&Y @dﬁ/&ab@ﬂ&ﬁﬁﬁructs where there is

nol ecul ar associ ati o tors an
suftcqr iepfhamiaion th PR APTRA L85 00T e Ohite SHRsTH= g cteree:
created fromself-ligation, adaptor-adaptor or
f Ddgrddtnafmufigtesadeotbisgat i on. [0141] As an alternative
to AT tailing (or GCtailing), various other nethods

[0143C argu.l@es ib maér%mam RPrebéhtRIOE VI abgchBital ridihdeiffod dsgahbliRadaptor/target

nucleic %céd t{eacltgt?és gagso st% re(gtg%srrefneau Q!afgﬁg“bé%%ﬁ?ng Hucg TI,@)r%y tc%nstructs and all

gramm“aégqi eativalentsy. hieNA.zugfeds genehie DNALDI ds isolated Rodiiragyentsdrino target

nuclei€ MR 1©PBEH §t%(no‘§|M BMRIG&) gﬁlelfragrhaﬁeot t%fgeﬁ#uc@lécak@g 602247k hen in some
or arns, un

et G5 BB ESHETR MR &P SEME SRRy Tosh or bu

endedrati o to optim ze single fragnment nucleic acid/ adaptor

[0144PFEhe bgaiold %f‘métﬂ&i Adtraled r@@%%é?&)sﬁrﬁ?ﬂs%&lnd% ith €804) of a first

creatl n I near construc onprising a g[
adaptgy L?d!gé‘ieé ORAC R Y YRRk p@ﬂ%ﬁlg@rta@?rrﬁué'ﬁ'cé‘é'e Mt 874pfqs gens ligated to
eachdnbBe |inear target nucleic acid is circularized (605),
[0145]aA%rQ:?eeo\ﬁ§ge nﬁ% g&nLt ucpc%m%} go\r?g%(t: g%éelc:’gc dll\%é e@ﬁtaﬁbiiaptor arm on
each tergHpiei tQ‘F W@atta'iggb’i“cﬁl?@lc'é|'%C'fa@?f¢¥eﬁfﬁ95hﬁ PERgESSttRAt Wilgstciscussed in
furthed deadil hkf@, ﬁélsmmgl iRA bu'f@talr Scﬁhsﬁtﬁdt)s@?s&)nfpﬂ§h’d 1ta$get rﬁucl@rclalallan@ an adaptor.

Note that%eetclg{(étﬁar{zgh%groce%s rg ﬂf'l rln%lng Eule IflrSs anddsgcc%n arr?seﬁélse ffrsnt adaptor
togetherhte fatin peahtgrowsding dantar (6q6mInéwcelmdfftwehtlrssonuermﬂbodiments the

circula® ESrsl RB07CI0 BRbifrS tsu&Pdls By%lraggédeﬂﬂj&ﬁlamﬁlﬁlgﬁloﬁﬁjsmﬁ &b I ah&m
dom hexaner s

nt a i fication,
nexarig R3S gF PBRec ALGMRRY P RETIoRE IR RS Bpgomain inear
and aramlﬁda_‘tlalda]py be agbmplsher ey RER/ pringatieliom dites dang adapidr arms. The ampllﬂcatlon
preferidiig{%é Ia brﬁ@‘léooghﬁﬁéétlg‘?pré&gggm ds%?g%gpyldé? QR?rBSfl r%gfﬂoﬂlmerase

Sl aptor arns. np .
fes““”ﬁﬁ'@?éﬁ%ﬁ”% ?@“@ted%ﬂf QﬂafT’@l‘;ﬂegﬁﬁg%tPF?}%‘f g%adap@égg’gtrwmre there is
sufficiens epredediatiph of thel @kndme, or pheoafmdre adtisrg opibk yemiha&seing queried.

[0146]{ %ﬁMa{ﬂor&% 4r8ce§s %?Qdén‘ﬁﬁg 1?&%85&& Léc@{%@éé( Pefdaétﬁﬁérhfs (&%) and (611)

nucl el ¢ acl COHS?YUC
can bes%ﬂdﬁﬂ icaph eﬁdéﬁff@élé?ﬁfmeéwe 6109 3¢ tersrligated 6Y120A é)f@rth%'# @daptor
(614) mrdrb@ensncﬂla‘culte e 3genpirea bt Agapistebh Béladdeyto théelEm@tie of adaptor (609)
by utili:zﬁlél%) 2 aetnl onﬁjclgs E}I%aéé"géveéc eeotrgserls%% Hf a&ia?t P(%Bé)%nd then ligating a
third setef eqlﬂptqr agnsgaapeod (6t dirtg e@chr’i@rmlr@s of taellrteat@dpmqtﬂcee Fiablyoa fourth
adathr %S@Ber &fdel By &fa"r?dlébvﬁé thel b @R cohdtrDE@hY a8t foled s%t of adaptor arms to

e g €6 b Bk B P § S aratied T Toe 14

endonfigleegaewitterdcagnition sies getdaptoc| (630§ as(6 i) aldddbplisi tngleave the circular
standard techni ques. The frgﬁgented target nucleic
ids 602 are then in sone odi nrents (as descri bed
Imym%%?éln) repaired so that the 5° and 3' ends of each
strand are flush or blunt ended. [0144] In the
exenplary nethod |Ilustrated |n Flgure 6 ,a flrst

VA Y.V S ~ N AN o s .



Note that the circularization process results in
bringing the first and second arns of the first
W@ owpH o238 oget her to forma contiguous first aREpUS2008/085741
(606) in the circular construct. In sone enbodinents,
construdie Tl necaghiion steR 8tadaptorsGRD) ared (@fdImalyibe dtientaatdr déferelnyy Similarly, the

recogrﬁﬂoﬁ%h@s ||‘§i glp(ﬁ@t%eib‘apt@m“u%{rét&ﬁn 'F%'ﬂre d'lfﬁéﬁga idénti€al or dl@é?grﬁm
hel i case.” Al ternatlvel¥ tar

[0147]n dé 9%”963"&8'%7359@6{%? '85"9& 2 BESLBF ©PNREHF! FOSREPIAC 'ﬁb%ﬂagtob'ﬁdy contain
two Tyaenph eksiriciiini codoralyadeae g titnpditesin ettht byaplRCRopitioree dudhrthanthe target
nucleicc‘écticfcﬁjt (%l tBQFecé’&ﬁBE Qéd’u@ andT(nﬁsim Hefaldgﬁg?)gr&ut (910) Trgje arrows

aroun gggtugf qqu]dlomed@qc%ggnltlﬁn ggﬂs ap%@s |S|tﬁ3§i‘:5%q(t)r?ﬂt@} dg grocess 911, EcoP15, a
Type Iis@8difidtibmghdofucieaSe GUBBE & ACHY Cidduar borbradt yN&tE tranmplttief dspekt shown in

Figuretsgar %gr‘ilorp&%lagd Iﬁ)r éo‘# f’?\ﬁ?%&& gCt? %Z;%Fug%ﬁhe"‘@ge%&cﬁ% a%ldlvﬁll be cut

Ircrent r epr e
away fn the 6pRStrHt s éorg@\ﬁﬁ@ tygtriycleio e befwegrotha grovsherdp iystructure 910).

Restridtien biBe m:rré'?r? e&Btric widdeiopds Inrﬁ)ﬁ)cfeésf it redhAdh erlbra o? ﬁrﬁ@ﬂé’onstructs

contaif 12 rafeplop i e Pl R P 4IRS B PrYLELY2: The
resultn@g’jlihg;xr lib@anf eongtruchwill haMela Wa#gtlrmd b@/ml_em)lstamgl betweenuthg endonuclease
recog rm%ln%ﬁéél dhd Q@éﬁontﬁggéé}estﬁctlbﬁblf IRIRPLILY of %rbdgﬁo@dfq Sr@cés@ 913, the

i he ot her side of ada é %ﬁéd%o[utlllzm %[%‘g
inear %‘?ﬁ‘&%‘f?u%%ﬁ%‘?éh% fﬁaé?tme&ieg Feig A e TP RY SV Ha B‘Fth"ds to
becomeG0®) orfinsh ¢rled, A lla@;s{:ttompgsnﬁg 4 $ingielA setaddéd tmdiand’ endsauf e linear library

constr&cﬁ%&c%?ﬂgn &@Jf@af.h& p&@'ﬁé}age%mﬂgpac‘ndcgecddd%r é &%3% %{@%daptor are

Fi nal ourt tor can
ligated g gnds & fhediDpaiiged IW@%F%W%W ‘66ﬁ§'ﬂ9@69 ligayen AthdiThg reéultlng library
constrii@ dorhftise€ihe efruchal@pdcnrat er4nwiti e flhEadabla)eafeherd the ends of the linear

constr&cg,{]/ﬁ% Crléjrgét nu V\j;]rg\g ﬁgﬁa%‘%{grp nep In8 H)g Fh%qrslt Qda\R} 8 09 thesotr}%r end by either

the firs pr segondrarg @hibe é?@”@ ggepjor and ( 614) are appl i ed to
[0148C hrEvY&R st O, EHerd@bﬁl@étra%@ed)ﬁaéra@%%ﬁﬁruls%@?éﬁréa%%tso a$ REbecome single-

r nition sites adapt ors 0 nd. be
S”a”dF‘ggﬁ??’I&"tat © S'Pa%nsﬁ‘%”g%ég?ﬁr?ry E‘?’ﬁh“’éﬁ( %,Qr? ﬁS” v%@%égrw@?%ﬂn single-stranded
circlesgif tagget hyeledd deidghtetsperseaiduiihttee sdapldrai$tdr Jhe tibation/shicglarizatiéh process of
917 is 'ES@Hon}ﬁ@d hr%p&dne%nsQﬁat@btfrﬁl% ﬁmmolécgl%lﬁ?g]atl&ﬁs A@‘é‘&%rrﬁ!dnb’entratlons and

reactlo&fﬁﬁtf tllogrc. r{l@e Igca]:l Wrg%olgﬂ%{ gﬂtlon.raf)}hec%]ldte 8]‘ ‘??CP V\bCIeIR/?J%d cﬁgstruct is favored
over ligatist bétgtéronolenudenucl ease r ecognl tion sites in that
adaptor, positioned such that the target nucleic acid

OWy$1 El6 /by SreRAMH Jr lidors BANENGE bl L WLisd Sf AbprbAe
adaptor) 1s cut (9I0). The arrovvs around structure 510

[0149]|r ggcir}%%%;%ch ﬂ1e qrr%.%g gvlcetglg'%n%gvl ?Bgi %lgr? R;Badaptors to target
nuclei¢ addsr ascdesoibee polyaLis beaselished lnws:tedlretd@rlemtatmh Sudi qontdl aver
onentaﬁleﬁ] f%taﬁ%ﬁage&l%t @ecta!?s%trand?)n{f% merte %Pt‘érg%h%%m aeldl:: fogr%& Ilg?c\tlon artifacts

ortion of each brary construct q
with O’Efo?’PFhShcr%"fte fkve pf%l“@’éﬁe’}?m'ﬂ ré'?ﬁoné@P%bW?q” t?fée dﬂ?'e'ﬁﬁﬁ9fr39me”ts
complitstpgttichyeqemns dligudient(ptdeesspor t i on of the target nucleic

[o1so]a9h%jr Q%ts\é@eggorééﬁﬁdgEt{apﬂxdrhgg%scoh@oll E H&r&é{ﬂ) ﬁ%&%édgfgormsertlon As

rrction brar constr
descripfdsbeys aktpring theeBemipsy of rtheatefm'rtb PP tagets gnd dagradgefarstcpy b gone, such
that nga@cm @h r@hn gcduhﬁhén th& Borﬁéd&l?%ﬁtétlon\% brBsdn emferrraa\te|yadaqntuaﬁs|auon

en S ar COI’]
methocﬁ,]é:ar} ées udnfal WhIC al?so re e term|n| cheml%%nesc%s ou: llniadjﬁelow |naIIy methods

155eaY o M5rar y cons
involvigg arepltﬂeﬁtlpné’dh wc'fln@omespfa:rmc@rsweﬂ\heéwetaseieecwé@chwvease

[01511 F@Ql@nl'Ztlé é’gbhs,hhlﬁﬁllu@ﬁﬁloh Iaf:-’th@ Biﬁ@r@h’t@n@ﬁ%né %Sﬁrfdhcatdeeéhd adaptor may
e size of rqQcess

be ad ed ﬁ%%ﬁucgeécn%cﬂ,ci%?tw@& fgallnI ;?chets?] Eﬁ@rbgglﬂﬁwﬁrb(arcy Iar Iﬁary contstl;]uct 1202,
havmgamolh@rted et ada@641210.sFitst adaptod 124 hee A vpetific oriertatiostwitbhdsectangle
to becone blunt or flush ended, A tails conprising a
le A are added to the 3' 6ends of the |inear
DBZ/ZOQIOQS%??ary construct using a non-proofreadi ng pol ynerase
and first and second arns of a second adaptor are
Ilgated to ends of t he Ilnearlzed Ilbrary construct by

P e NA N




reaction conditions, the |ocal intranolecular |igation
of the ends of each nucleic acid construct is favored
W@e@p/ovd2gmt i on bet ween nol ecul es. |1 VD. Cont r ol PETES2008/085741
orientation of ligation between target nucleic acids
|dent|fﬂmgjthada¢qr gnragnd[ Qflrw]rstladapjcpr@nag p@mond whmlfwlggg@ firiner strand” of the first

adaptdrnN(ﬁrHrlleRQtloW@YO)d @\ST)’B@tIIQQé},ﬁlchd'h é?(ﬂbrﬁ}alegéegsﬁg Iinocﬂe fPrgt adaptor 1210 is
tors to tar nucl e aci ds describ abov

nicad BRIE ot FEHELEL rord O PGB RSO (STt gl Flgpess 1203
compreecuttng indth thetType [1$ &slactmarehdmedease ligetirg izt andsedon adaptor arms of a

seconé E@a%ﬁ%%ﬁ réd rm&eﬁ(zgt%h ﬁye Cselff |nqﬁe %QTlmé;qgrab) &)ﬁgttu% 1204 and 1206,

anot her creat
the Se@%ﬁé‘ﬁ%orr"é? Bt inggiteHiipwo e RakRRYE é?'@}tﬁ,‘? t%b%ﬂé § adapfey. dn the desired
orientdtibAYZOANTNS ovl BMEetERihionige dUie sE&QUAINGCIE: r@btagddTRAd the bowtie is inserted

into thQ {nggr s’?rghd &/?1 %) %jlaygr% (ﬁd?gr?en a?gne E Zy ﬂﬁ‘h@%ﬂgesﬁrgc?gnenlaﬂ& the oval is

con orrentati on 0
insertecie FeiieT Stsd Wik he idisegndprsitbe betieds inerjtes A evfpisitiagd with the

rectan§lt (AJQQ)nEQﬁﬁBnHIngf the targets and the adaptors can be
on can

daone, at occur en. the . .
o152, Aftuat i ool dsSeERand Frekp ey HisehEhpbres gisqyps forciarty'
sake iseding bl $egpndasiaptodis telaian tdxefirstoheill balaprrbciaédibatted grocasses discussed
herelntat@aﬁpﬁ‘(fame% acgfbﬁf@ Sldbd %ecﬁénﬁw& 'tHe@@EBnQ%H%r &b ARk lidtary constructs

hods i nvo Vi ng fTr'ﬁ fication with Sp eci fi¢c choi ces
with thfﬁ‘e [oHs Hsr 8XSEE LB IHRS 5 g BSOS Te5EE Bqé?]pfﬂﬁ [ 0151]
[0153]F|Irgmee;mbad|msntabcsh:h ¢t iaod T kdiling brreatsedto atthcht dneaddptbf te manatleic acid

frangﬁ ' Ie&'é%nH@@ $Qllb\pln%me%dﬁlcact%ﬁ§g@c%§ BE&Ue tgr%%alpﬁle QH&QQ eré’me nts,

a nuclelc acid nstruct (Ig]al n Iocess %h
each figomRntCpp e AstRiledl Biths §indeASedesde thf'éo%“d %h 835Ny arghof the fragmented
target hised 463 uking shoradr@pﬁr@ﬂma@a@merﬁw Stheadtaipiigois gdrktdly Be®nmlished by

i SRS B SOl B SR o e oo
exces§ fherepf), éd@lﬁf‘@irth%mnzf@f%ﬁﬁmd fodagf ong 91 pge filsdo the igpcef the target

nucleiS4diPing’ terﬁﬁlat&jé&qu%héeslﬁde%gﬁﬁh%ar(réﬁ In @l‘hb&ﬂhéﬁté AVhitR 1/Q-)alllné\ is used,
endonuc

{ t
igator 2 e R GG E A TheE AF LB TR OF RSt TP P4 Se5pe ofthe
adaptcifadartidranss tode gpmplementary td the Al obthe thrdsy nudeic zrd; tawilitating ligation of

the adgﬁé\darmg f&ﬁ@@?ge@&g%lc%ﬂ%'pﬁﬁ%m@ létvlidy% tV¥ 4RpbNEmE YPRstMpneal to the
ri ¢ction endonucle

target aﬁci%(t ?ﬁldsaﬁnﬂ@eaﬁp%yl%%l&?ae Qd%lg{hs g%?{darmé to thedtarget nUC%IC acid.
[0154) BecauseithambEatsiodthe clésne@ann/ebteanswloptumallyfv@enesdélt acigtemplates are of

a desi eh Qrzggxb(d Wgégfﬁ‘éﬁn&%ggé@%gmﬁeaqgm atJWg e?rgc]%%gt @Weon{eneﬂmal to

e I nsert er ent ative
ensurg tlh?tétﬂro%ﬂﬂ‘ﬁbtttbﬁ progess phsoysiay p\é(aplcbq\qlcbtﬁpalﬁeé that thg &lrcu{aﬁéatlon reactions

occur mtrahole(SJIalrlmSHfat Bt tantbe beheficialtb @hsusd thattakgwi lubleit Béids in the process of

being Q%%Fetdqgg ﬁ%ﬁd tttﬂr% Vé%!ar?& Cf% ngplﬁiart ggnln% %Fﬁo%}eti Oéné Frﬂ&%dhment of
contro(jpgies PF‘é‘!ﬂ*r'éﬁ*'P@ Atoagss dillusiiated Paliowss 10. iseshewriiniFiguge 10 Blocking oligos

1017 dn@N 627 &b Ledtto Blokhtht Bidif ﬂsgléﬁﬂmilzdmé he22keybrsErebSectively. Blocker
. Nt 0 out.e

oligontlécch?Sc’)gc:j‘é 12(&7 (i)sncow%&enta ydiélﬁ?m%%qﬁ%nca né)gﬁd %S&t{eﬁcglgcl)r%c&aégdze 1027 is
complé¢ragrtaswtorfindiigseausnteotD28n th thesevemalicdtisirations efrtizg $'adaptor arm and the 3'

adaptdriagih rueesurfébﬁﬁémsésogre Ie.h&;)ay&yyos%‘nemi@ ahd§e %smmoﬁtfba@es are
nrela

phospa?fﬂ?tsg 2pdf Shanstenilen haredotinre oitcouentl e g adaptor ams.
and caabpl“mneliddlof” after behtipt ditte aidptecarss lrstee) lil@ary lcynstroct tahebefore
cwculaﬁﬁaﬁlgﬁlqu@ga%qdeow rﬁﬂfeblﬂ:@ (hér@ rd@EY)r gl%ﬂ%ttlgéﬂ% éiffg}/leﬁtl?lgrl] ligatable

our . five SI X, seven, nine
nucleqiels) @re VARt figagien %fd’é?ﬁ'f% lt%adaP@fléQ]adq"i'?”tﬂﬁ as %’hﬂ@maﬂ’@mf‘ Sopgappects, the
blockePoligaiadamier aam thyBrids adbritaimg ofe & nikse dade@apbétaedn tha adgbagpbot and the
; i ¢

locel B Byl o ftersd AR B o FHERT Pl @ o Ry

fragnments, each fragnment can be "A-tailed" with a

single A added to the 3' end’f each strand of the
DBZ/zogﬁjﬁgment ed target nucleic acids using a

non- pr oof readi ng pol ynerase. The A-tailing is

generally acconpllshed by u3|ng a polynerase (such as



target nucleic acids and then applying a ligase to
join the adaptor arns to the target nucleic acid.
wQ QSaT62BRecause t he aspects of the clai med i nvREIL/US2008/085741

work optinmally when nucleic acid tenplates are of a
have Tohe of atmdt ITC & enable easypnélting of the dlocken seduenaes aderdigation of/tbel adaptor
arms(g,rcgm,gat,g,r‘)ngl e fragnent, it can be beneficial to ensure

hat throughout the process of producing nucleic acid

he cr re ]l arhza |on r actr ons occur
). & pLIE aftl - A ;| to
ensure that tar get nucl ei c acids in the process of
[0155]b &1 ang aspaghtiediirediopalfinsedion ofsdaiond can b ¢atroliet evithaud anpditying the termini
of the g}%e‘f‘f%clelld e%ﬁ)td%lnb%n @a\?ﬁ b'?/fé?rh h%énon%hc%"’@%’énﬁ%mqusﬁ% a two- stepdllgatlon

ontr ol arization process is
proceﬁshn \ﬁh a]ﬁrbad%Btor %@ |§ﬁ tq ?]taﬁqegﬂfc?'cj?@'d aﬁp BEW?rrﬁ}terl?rbwléh strand
displaderienit modhcdORé davtge stsmded roolbdutes leattheithznrediaptgr ar@ginons end — a second
adapto]' gr]ng ceﬁnq %alreggi tﬂ@érmlhﬁss\xrtﬁl%trt' a%%ldgptor%rmc l‘fﬁg process can prevent the

ol |gonuc eot | IS co ement ary bi ndi ng
creatiofi) (leifieacongecules dhab ravKkiss th@ ISP'H® ﬁ@ﬁtﬁt%atm afebetfoﬂm'ﬂe for example, as
depictedinPiga reniathy aitnobpamdigaghnesteeNe@ plddaf.thd forntdiien of nucleic acid

molecégﬁﬁ%ﬁwta\/g bottl\ leHﬁlh rq%&dp?elag)g%dargtgr Cﬁ% Ao% %P% OIrn n% We%ggdirhgﬁs itis

ase
preferigg ﬁ"@b?@cﬁ)ﬁr@@Pﬁ@f Jtage)nuaiaig aciH ds ligated &p ditdrientlsaaniey agp.esuch that when

the M@Br@%@?fﬁgﬁte@tﬂ%@ arﬂtﬂl@t&%rm@ doﬁ@@t&htﬁﬂg dddper. Tk can e pdfidifarly useful
for ml%mlztngrg]e ng@g%rfof amg%ﬁf:%lf)n Isteas éh t aﬁe ee%{a(ﬁ%f?eé a(i(%tfog rof %e}cﬁ,gg?%or arm,

becaugétbe hinbpyaann ligatiestreduces the durhlesr of mongaisefglhelequiea piadnged in each ligation
reactidnur t her, the di deoxy nucl eotide (here, ddC or

altern tjvel adrff rent non-|igatabl e nucleotl e) _
[01561,F l@t)’@nﬁé"”?trmg%’t‘?”&ﬁ"l?f’ LR S AS R bgafgbtgaron PN 7 ?‘iscﬁ‘t“b"d'me”t’
one staand athafirsteddaetbmatni Avie added ts batie stepe oftasdephdsphdol/letelt &arget nucleic acid.
This a@édt&grrﬁfi%%d d'#d% Iexcp(d'e&éte& Qg]ih@'cﬂﬁgj @'Plg) géne@ry Sy pﬁrﬁgealkallne

ﬁ bet ween eaaptor arm and ( er to reduc
phosphataset |P6Web*fX°B€r'E% R ba Used ipppinte the sirage with the plogkes eng hgrrmer
extendiinagiketrarai dighlasemére gitash day be betemBichBIBH &I biery Ehdudment, through

the usg 8’15 hgg o?p%gjolyghggls&% %ﬁé i ?(hlyer%glahg Q)ger%fthrton& tme %J&ﬁg rnsert

ences

result'rcgslin rmtoarhtezsaﬁnd@ﬁruc M/wct mole@dﬁﬁ pash |vw'th gn éftapéaﬁtaﬁt AAGR opg terminus
and a brumhu OR the AEHAT. bm aaet@rhdug@émm.rﬁm5;53aptd>rrarrﬁ PE&aASP 86dd, pre-hybridized

rectil al tors .
with a 88m<ter ugf.tlreé\at o(? eb ocPedE%ral (?p)llrhltlate %rérp rg}gtﬁhsljlon w@ogtﬁequir g agflmer
exchamgegkasitien. a‘b‘tedthaetrargi @ﬁwlacag n@lbyerawneacttlpg@taemndraétanrtorcarmancan then
be liga#@N§&rRlally hSbllt eAd 5MRs BigRPhUcleBcid PRhETHRMAS Ehe itdimMab G/hh the

tor armis added to a tar t nucl. ei aold
adaplqy raf'?redﬁpse?(t“éWéalr'B HOHIR RTOERTS SAPEY é%(PPéPﬂ” OE %f@e IG 34ts that
comprige thel sems adamatedm nobetb tdrewi. each Wi t h an adapt or arm on
one end - a second adaptor armcan then be ligated to

the t ei\fﬁ(%i?UéoNﬂrJl%‘iMrie%E‘at%”%Pﬁé%l’tioﬁf Atk tHMstatRh Qr@RSGusC an

preven € creation of nuclreic acid nol ecul es that

h dapt D te
10157 FL B e BreBtl PHOTPQ PRI, Aok PRSP HPBYedy iy consiuctn

nuclei¢ acgamolecrulqsr treaembadimpnteniernitans hgonfroetingls kerused torligete eudeic acid
moIec@\Qé il a%glf‘eg WligRatloR2n d¥aMicer BRAbLHiIh&: rﬂldﬂ'traF?QétHH lm%ﬁ‘rogé/are used for

@g A or Adaptor. B. In many enmbodi nents it is
'”Se”"ﬂﬂr Biersdya dpsied ewtrerﬁrcﬁwws getesally By olyR mpdlying gpg ¢ both termini
of oneios bbth githe dudeic aridthhdléaaitee it bedlidatet! @igethen Fos ebaimptehabhenifgeting an
adathr ltqoz"a f \é&%t mv\};gf“ﬁ a%rde C{l\ '(Q%Btﬂ(tieltﬁtm?gf egﬁ]qugpottgtrhteq)ar%% Hc}lg}c acid and adaptor
to be 'Gé‘éf’ are maskfies F\‘P”ﬁY"i‘G Aeehtrprelinigetiepet tré'ﬁs"?fﬁﬁﬂnl 2 EﬁtsiaéiPP of a nick

mserté&jtnﬁBSnd fiahd ar £conaerdestoaddsatie a?ﬂditit tb icOritrothe Bt BricEbBER Sfithe ligated
adaptor-ta etlrjtgc a}(l:'l g’&d (t:orhgtr 6}: WNbCX trghsmtl %am 8 g ggs%ﬁbee% htehelen may also include
eror pon-use ol ecul es pro uéd ch
ation reaction. [0156] Fiffure 11 illustrates one
Imym%%%odlnent of the armby-armligation nethod. In this
enbodi nent, one strand of the first adaptor armA is
added to both strands of a dephosphorylated target
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and a blunt end on the other. In an alternative
enbodi nent, adaptor arm A can be used pre-hybridized
WoORa0n/0262p8 | mer upstream of the bl ocked strand P@I/US2008/085741
initiate prinmer extension without requiring a priner
primergxtehsiornge gep-ditini nmathodafasds deshribed irrfantiebr détsiphedoon. mgthough the following

dISCUSQIQII‘I Bérﬁ?d'vtﬂj%g in t@rﬂ%tdf QJ?'rtroIﬁngSI%QﬁH?tQJf Q%Ebtr% tﬁﬁé‘f‘nﬁﬂ&@gmég‘ﬁﬂnll be
at ed | unt end

appreciid it dhereine oA ol AR e tRe o eiagiEmAPTBH R acis, and tha
these mepdsoranalsmbe TsHdIo asntmoligatiinnf hnygad naaeipadiC@siscutan For example, nick

transl{ﬁéﬁ%gmgdgﬂﬁ aF)QBtﬂachoglﬂallg Ilgta%rgrﬁéthg%qeﬁérﬁe@ﬁérgﬁ cérn?et used as part of

tor  arm on
genetig gry/qriBNA @@WP?ftB‘BI"?%‘f@d%rSP@]ﬂsa{t‘t eAIsHICtion Y AeY Blasmidp exother DNA
vector [g@Rs brajehtie syrthasislsr hédlfizdfonk Masaved as Mo AstEettg, bulldie blocks for

nanot(%mo% tcoﬁs%&%‘t' on provides "nick translation methods
or nstruciing nucleic acid nolecules. In one

[0158)c frigisesi dana schametic ifustiation af sush a riekHsdsiationatyprsefgpracess. Construct 1306

in Figdré B PorMbE hsﬁringcrn&ﬁéc@ disel REUh&Sin, dhd @aﬂ@rﬁiin(e%‘éersed adaptor 1304, with a
transl at

t t In a furth nbodi. t
resticfiin RBBORTE el AL RELAERYs ). Bif 2588208 bl Figure
14, theolibraan tansiryphis nSutimu lanzeth dd bis g dreciadd opnéatantsr valtemdlifgytangef nucleic acid

fragm&ﬁkem@é (\M@ltrgstﬁc%{)mﬁaonﬁeagé‘%c&{nthQEltbsqtloi)t&ﬁd Qd’a%to@é f41§%oq/ever the
| ecules to be ated to

For exa
nick ”‘I"?Sbj"él?’? R RACesy MG Figurg 1?’3}% 8F PRITRIPR] & 16 ”Fa "bVSWé"O'Eﬁ”“Ct
configipretidm asevelti Tie tefm dbhalyeonsucthad iset! herehaefgstto muetdiccel caaostaicts

compr%@g io?@é‘rﬂﬁ&é a&é?)t&?? ahé g@r?t@rgha%bgab@mhfth@grm ‘al:l!ale\%l@ garr?%?&

I catl on, transl ocatron rans ation’'
[0159]T B iqrayy epnsisepts ‘ﬁ'frtf‘rﬁf‘l%artg‘ﬂ fratradagipr afe gigpded Ry repiFgign grdpnuclease
(proceb$i€30aRiid édrtgintadpez@n Made Iishestrddtiradndonicensattizo But@fheﬁeh@et nucleic acid

to ren(%er g%tuFI ?t%g %%rﬁ){rﬁg %(%etln ﬁg&reqll (tggﬁu%eo?gélﬁhﬁ Léf) 13(])8 N gth(own though

the numﬁeﬂme@rmngw@@g%%aeqp pReRativeaaresis Henendng at least in part on the

|dent|f§EJa‘ﬂhéc ﬂektlrlctloﬁ ehdInbaskse u@&j ITHhe dlﬁ&@rcb@s@rdctﬂm(f id likddBFedd@frRthk first
sion is rov

t
nsented ROkt St DR TP T Bt e Lt ihgfg egprises
either poick 31€ st the dboyndaty ofthieladrtordiapmentioatt eemnriaes the Fesggnition site for a
nickin BRRa8E fﬁaﬂf&mlts‘tﬂé ﬁ'tﬁéhut:tﬂ)nlo'f Qﬁfck @3"]4%& th@mropéﬁh@mmor In either

case. YA GG "L PN 1GAPTToR POMERSF LB TR E AL oo srand
from nitb @tudrd 814 tbdire ea @fhk ®wenstakd bf lhresy anstouet D hofdsn asithnd having a
3' ovemQQ(g %tong Enocé?tagartﬁlar gr% e#t lttg:q;tﬂe‘l) nTcmﬂrsQ?rgﬁy cgﬁér(tjtzl' ﬁ,%* ark%[:;&tdrbdaptor

can be used a genetic an eng |neer|ng
1318 igdigafrgldy proggse A3 Wf‘?fé ”t?osﬁéqftd@é??t%w 3% hweﬁﬁ%%?f? @eclgstide overhang
at one@hhand OBy lY BelLcegide g@gledtt) bveieihQ EEths Bihie e lits fo library construct 1320.

Librar oqgtﬁdcpfﬁp%ﬁg%not?e e}ﬁop O%ﬁh JI'JIH)C% {sg)cht‘%%%sgulby o%rg% a dA to the

blunt gng. hibpreenrgtuckt!32E may thea pgﬁtpl(ljlpd 8Y|RGRawithp e gkuracn contalnlng primers.

Alternéti’va? s.b@ty d@)ﬂstrthf&Z @ay EH’eﬁ ®6 BiculakRdtSh gM)ﬁéss 1 36%in MlﬁlcElc%rGDA may be
SCU e

perforrg%d <SH%h arsslrb%?%i 1 ogFls% q?)l%dlbmm Stﬁ e%‘roceégﬁsrdqs’cyssgg hereln with the nick

translagipl ypeiproesss ehavendo airei 18 Rllayystfer setealing both thehigladiyer rpaitipmand relative

orientdtib Hﬂ's‘@tbé’e’éhentl?-@gde@ Aeh Q&N a0y SiabRors lpFév%hQ;Eﬂh?ertlaémtJ € library
|ibrary construct is not circularized is a

CO”StrB‘fI%\nched concatemer of alternating target nucleic acid

[0160] treqyoesihd @ilideld Gick wanskhtionggeraf ptocedures it de be be@sicial to modify one or both

of the feﬁﬁlﬂlgﬁ ttte'té’raet%u:l@é at:,lté1 Qr@/or%@ad@%pés%éugs%&gbovgomg exemplary

ni ck translation ss shown in Figure 13
emboq,\za?nt t?ef'fifé‘fff‘ Bfrqﬁ_ﬂﬂiaatﬂr tg%f&m%aqt tomg%tp}to t@%ﬁsﬁ;”fj l%? target nucleic acid may be
designe6 Bifidhghtt & 8 a¢rmasis wedldcked] Bihttiet Bmly thielBr @rdyof theras gtorcii istsvailable to

ligate t%%ﬁg ttnae({ ghcpofrtr?eftgt::ggt Jug|e{é%ghe§%l|§® %e%g&%h LHE hgt is meant to ligate to the

I'sin
5 end |0ﬁthetaégﬁéﬁ@fé%mféi WY pp Qqﬁﬁntcg?uﬁht thatitsl S prd inbipeker esyph tetenly the 3' end

JB 159] The library construct® with an inserted first
PBZ2O%HEPt or are digested by a restriction endonucl ease

(process 1301)-in certain aspects, a Type M

restrl ct| on endonucl ease- that cuts the target nucl e| c
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case, library construct 1310 is treated 1303 with a
pol ynerase 1316 that can extend the upper strand from
Woer@r/01623® or 1314 to the end of the | ower streCTUSH008/085741
library construct 1310 to forma strand having a 3'
of the sacendhamraatigaie® tendl eathdf the Brgehtuckerrcacalt Melwdetohelpckingmne terminus

of the Bcﬁﬁpﬁ)r L\llnbér@r/df tt{EQ%EtrHAEIE|C 33d Qre v@ell%ﬁ&lﬁﬂg tt@%pﬁzglrex;%a@ th@target
roceSs 1305, where the second adaptor 18

””C'e"h%fgd Qa"’hl?B "EPECHG IPEBLas e NURIT HHEHBSSHY OTh QN@n’&Feﬁn‘H ag "insert’) is
treate$wﬂgérﬂyr8és thatgleroite definge fugctiondendoarer rhang @ibspghates Gbiepth the 3 and

5 end§ %éj%'gc‘aggegra%\}e k?{eﬁ{o%aé:?pgfttﬁe%{)sa‘%%%rodpk pz{naer)é tt{'qurPEterGI[alc acid

molecyesnable to Kgate tp gactipines Axdari s wEbHInteRt A8 AlEo desiggied fqhave one
strand@@tle’ ol Gdatid3 At Sx@Yplé beerestitg @nPhinfaingd alsy piShhata\grblip) and a
compl$m<%ntar¥ gtl;a%g Itn ﬁé)sm ?%Q(%@gt |Pé [Eﬁtrea frgfﬁlll aqfeﬂ.a%en/e%lhé/:cfhils Rrotection of the 3

COHS ruc |rcu arl z _
end is pravewlahed 9990 4 Aidei D sligtloTBNRIRNGE Spr Thoismelebn(teeopriied target

nuclelﬁ&lds%&hg BhdspRake @ﬂ‘o_u;%:d' cgwom ki Enc?ﬁm?ﬂle@laagpt&rb RoRprRFEDE0S
sScusse el A ni c ran
phospfi® GHRE STt Srt a8 plOSe sha it AteCln PR e R e g ey strand,

the ontyligatioe pediiat éhap el ifdrinanthatrefitargst audleiceaciyligetad ttthebi eofl of the adaptor that
has a 5&&5@@&&8&6 X‘Suﬁgéjq%gnt@(ﬁlﬂgtlleét%n ts@;{) QHé/pr@Q@t@H 9T chd IBf RY 'a@éﬂ)ﬁir%an be

serted into rar cons ructs 60] In ord
eXCha'EQ?dd‘t'tP F’lSE%f‘daCOH‘ia@ngtarf%{P?&‘P%{? GhC-t Y e’iﬁ?ar%ia&cgé Py, aCF‘imp"Shed by
taking mEyantage bithefacichatlthet strandbdlitf 37 poiteetioris paterallp Bhdrtread eesyrtd denature.
The e>§I angla%trgr@rvg@ta fUrlr{c‘a!)r%'I § A4 ‘sqorﬁprdéngrwnr th g)fgreffi@i%?tly to the

scusse ove. one exe i ment
complefpeRtasy steand adralyttenr eﬂﬁa‘i'mP@S ﬁ%rlan%/ with ‘ih@ fingtiong) anfis 3@?0 added In
higher@btkeafratidnd @f@ekr iMlehe the AAttbNnNBYardexcHRR)ing mmbrswalsu §thad with the

strandi(\)/»%itﬁttrﬁé'efurlgzgganja} Q%S T'hi% spg %C\h%qll’]e fﬁﬁ&longl g‘aetnd Cr)sqhé( dl‘:f) ?ﬂgg a DNA

or armis ava
polymeaseaith nigk tltan@atpalagytty YR t@qtéheg@iy@erasp ﬁ*qnaqalpq}yncqltyéemoves bases
from tHees @ﬁmof%‘éfhﬂggta{uclbﬁ abB AR&rebyCexbb £uhohdl 8 phosghBe@. fFf'lis newly
Suc

gener%gc? %%B&;I%Egtg F%ﬁtf?e@ateg B)cﬁ ?%%r{swgmr%%ﬁft%ggggasgngf Itggget is IaE)sSent during
the exBBISPEIGOB.IEC pelymerhte meexwied wilknickdranslate fam eathoendivbthg target nucleic
acid ur@cnﬁlm f’ne&thfacﬁ @ﬁ&eksﬂwllﬁb BroR&H rqole(MI%t) hp&%x&rﬁﬁle k?als ‘ﬂﬁigﬂa"lﬂj in Figure 2,

the tarﬂe}augele a%l(& rrbseg} |§¥|%er]d rﬁ%a% tol- fﬂrnt qaegn%fynctlgnﬂl er&?a;?fﬁfra@ntlally blunt-
ends. tNegt, toaavgie tonrateerizatiacofdhseud) iSeéndi phogdhsies aefremcn\ed The insert is then
mixed Wﬁﬁ BN'A Ilgac’s %nd BN‘A'a%b&or@cﬂg Ijlﬂkse abtor &Jnta"ﬂ-h bﬁlﬁ;%'eﬁdes and has one

I ns treat ed nzymes ener at
blunt- %PQF‘P?H@'&P %“Eu'ﬁc‘iﬂdd‘f?ﬁ!‘ t*‘@ﬁ\bﬂ%o'@ﬁwcieémﬁéfedw@%t sther J fif blunt-end side

contaifodnie “fopetrahd” @lfttla proteetadmadttvadt SteeiSad cab chs@omBeamy iwiliga functional

5 end?h!)s&ﬂgtetgng ehtﬂﬁsogéqbﬁagl%?ou e‘?f li %Q dl%re%nlggﬁss ?ehlggtﬁonr&%'b%&%n is

1ecu es una
therefqrgl apg iprest With onp| @tt@'ﬁ‘étﬁmdnb'%t igatad 9l egeh enss T éap-sti@ndh axjta 3-end

protecftEls fleh 8XhafgRB alth &n Glfgohucﬂb%tlcﬂ@cfd)n(afrﬂﬁ A RABHB3 RN that can act as a
at e

. {
prlmerg%%%?lgrﬁ%ﬁ?e eﬁ‘?@{)? ﬁgho{]%é?onﬁg%'[) iQn (% polérH%ra %r}dq%%se t(fjne second
ollgonmew@@aedbeﬂomm thiogalt # oiak trabsladieredridyigation ireacimoVben ihemolgherase is

extenond%ﬁnts thetemrtl iBintRSfe 045 memm al$§r‘|cﬂ&1a@5 da'n@l Eeaswiy ﬁ]la?&ng ecognized
I va

f
anc seal b BRI P, Eh oo mei e oSG B PGB SAE b each
strandeanl sova belsubiedief! itceICR dsifg winsercepepifi¢ ®ithegpdaptoy a phosphat e

[0161]gb%HQaIR/r?n Nk §ans%ﬂ8]n Pé/bénhn Quc’ﬁ as *PAeQ% dégcﬂﬁeoegf)@@ laﬁ actfle ligase is
eox%wton the conplenentary strand, th

preser]t iob%ﬂdF bt Beryes bqfq{%ltadq}\Holnpf e Pﬂ'vff‘%faf%%ts'"&ﬂta‘ﬂe&%\éw“h the polymerase.
In somelaibediments | ittahibg at@icitiao tistdob act@indpadimerdve (Aalapitiotrankiatdn)

condltllaﬁgs B&h%ﬁg ﬁ%%@éggs L{J%fores&%mgﬁﬁhslggltﬁ {Rle ?o%%%é M low activity

CO”"'“@R%:‘F?@H‘Q@C?SW“F Wablh%tr?r&f@ﬂngs’@?h'&P?ﬁ'%é)eﬁ)rq igALEr digadppgsite end of the DNA
end. This exchange is generaldy acconplished by taking

DB220%RANt age of the fact that the strand with 3'

protection is generally short and easy to denature.
The exchange strand with a functl onal 3 end Is | onger
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the extension reaction, two polynerase nolecules w il
nick translate fromeach end of the target nucleic
wa@eiod/oniss | t hey nmeet each other, resulting i nPEI/DS2WREOB5741
nol ecul e). For exanple, as illustrated in Figure 2 ,
fragmerihdn scamegennbodngintsi hisaen achidvad by ingubatingfthe B4q miyctherasp aith &4l ligase at

37°C, B%ntpgfamrg%f \DlﬁgsJaHWf‘égdthﬁ‘%lN p%@%ras@é&ﬁl@'%thﬁgﬂlhké/se activity. The
nds avol d concat eneri zat

reactq R, Do B B B SSH T e STHED g ftpiassure ic
transldtibre igatiorx@ctunsitd doniphéion agessencatiall dhAruad dipthereactionhe  DNA
[0162?%9%%?]@8 rgér{l]ss tﬁevi@esgb |%Hl§:§1\ﬁi&/ﬁdeg ﬁ%tho@gﬂr %%n&ﬂ%lelc acid template

constrygts ng%@ylﬁ E’ggﬁeﬁsp@rqqg BY3RRrS elHethf@é‘Jf e presgip dnvention include methods
of msdﬁin@ mttﬂtiblédadsptdre sGENth&ieBch AP&qUEM PdSitdradidsertell infa defined position with
respec}? Q %1 %$ %n (Pl?ea\/gotrtljglv g@qeeg a%e(\]ptgrﬁ Ce dmgﬂgds C?l?%tsérﬂﬁq]r%lﬁpq%] ‘Hterspersed
adaptqgﬁar‘mk@owrung@ . for grample, WS‘@Pﬁeﬁ "D@§SNPH“@3UPP garidl tps. 60/992 485;
61/026TO6 NG5 AB; 418064 Ne4; & AN E 1997161/1 615586 12065!509M@/266,385; 11/679,124;

oot B0 B8 i 04 1ok BT S0 B BROY S LnPES srigdaporeorated
by refaxgrich iralts eoliretydonad lpempsed@nd orpadicvianior &l téaghiogs related t@Mmetbords and

comszmQrﬁs fStac'Feeﬁ‘lﬁé ntﬂ:%@acﬂftbrﬁﬁéteb Gon%rﬁﬂb mbﬁﬁﬁer%&e%lj%ors as well as all
on_ addition of %hmer ase and ase,

metho@%@b?ﬁﬂ"gﬁ”% !?aaét?tt?'a@ats%m"ﬁ%m ‘?flkf‘o"i"hadtaﬁ% He’ﬁeﬂnﬁ‘ﬂ{arget
sequebgea siclathatheraischn |mtgralptlornofrceat(gt10l£$rtarg Wsequenbewigothy mettipls e

intersde%eﬁé&fp?ﬂ&é %g)v|dg§ etaBﬁté lt(p&%génce Bth eﬂ{s[}@ﬁ#%ﬁ& “c%wﬂétf?elém” of each

ncti ona OSp at at can
adaptqr dpysgRreasing dhecrracyal %aewnwoqmaga@@at PR &e perrAteq fRgn each nucleic
acid tenfpid. tTheliptd3etmvantp thavides fuitbka pidliioda forneéttipedah sutdequaht adaptor in

r sing priners
adefln%aégs@otnvﬁtﬁ(?es %& t({] a O?%P?‘eﬁ%)vi@%?%éener gﬁiﬂ% in a nick
[0163} Nﬁ’hér P%ﬁ'ﬂtl@fh“g‘aéqtiﬁ Ll prrermees! aftgeliogiing tﬂ%ffkrétrsltrb@,‘ﬁbya"@wé\% at least
polym&asélﬁttﬂe\/readtlbrg %&)rﬁesenﬂﬁﬂﬁﬁﬁis thé m@ldﬁj&ﬂla'héh eBiofnsy Idé ferformed as a

bef or.e or [t ane
one-stW Eeﬁct{ng %‘{";ﬂﬁ@l cg@gonepﬁpgg%g @‘8 g}:ﬁortﬂs odlmentégﬂ éé/)s of the
reactidpeaneparionmadd sequantaly| Twresare multiply ppesibjenemizedinefitslcba"amesskep” approach
of the FuEl@fr‘aﬂs@ﬁérﬂ@AcnS@ nlfiirteké?ﬁﬁe a%%fé nﬂg\mtﬁ 4 Fﬂn&fcar‘i B@uéeh gﬁﬁrﬁch Taq is

addedé\&he\pfaglgp r&goq{metr?%qgr? uliﬁ,? qﬁglthﬁrna%gta?lg Ilq%gprotnﬂ%s tﬁe ablllty of performing
primertexetrasg@dndngckriiacHatios ligaiah God PEROT recessayhwcsinhpiginopaog the

tempe%ﬁg OIR ah&ﬁer@&lﬁnﬁgry Qﬁg()cgrqarq OIﬁé % %tfoh W@%II cjoﬂta%%rmmmal

odi nent s IS Can achl eve |ncuat|n
concerﬂ;@tlwﬁ’ug@ @oRpSSfye -p@kfr?rgs(l%l@g aqunge,@e V\ﬁthtaé/wiaéﬁ aqxarpt@le@f.pawat activates
the 3’ WbdKed bigdndl | y result in | ow pol yrrerase activity and
[0164]h IIngahfu theg%%%?cﬂr%gﬁtv+4 o1ynimgotlé€ g SWWﬁﬁ(QﬁQ gﬁ&g&é%& h?ﬂsed to alter
3 endf éf qdalPtP'ﬁé‘f‘d/arstéﬁQP@Uﬁhe@I@F'Id%t gqr%apreothem fqrga!tCkaﬁnSd?é'ew@CQSé For
exampls) BPApRdrs Eh RGARASI SIS oRh kirduRRSdtibh Edastidnn Eh&eepémqnu @Mkaline
nve

16 In. further. enpodi t :
phosphag%s\?i%%stgg %é’lﬁr% B'iﬁcierl(f %CH sfoa(selr I%%Ee&%%%(% p%rso aré mﬁﬁ IXﬁB]P%{ygeomQ)odlment are
designed tesfommuestfsomolepentgiymgirpiusitaped enits Kﬁlwg p&r Bechadelagpare designed to

contaitMRbiifdgokfat b P@e@?&ﬁi@ﬁ“hat AheRtER nlier(‘JCJth QI%a\{]@th %F‘zijm%g or chemicals.
al each subse

insertin e adaptors su
For exagRlpt! fatPe ﬁ@fpr”ﬁg% tai aaewag ’B@f“i‘%‘i‘?ffx%' dines 630 R4 fﬁ??gﬁggdpaé@tcut by
UDG/ErdoWlie Aber cotting thertew ihaitpis \be ehtkedhgedstphdedsyith@bogphatas on their
respea?% @eﬁoe Tﬂéselanaﬁaébﬁaﬁ& A tHeh BL %M&E@Bﬁ&ﬁéﬁﬂ%%ﬂﬂé&.ﬁé Kinase (PNK)

known 1 n art, for exa di scusse
or alkadp@howatqse éﬁ'L}‘PdltP %Megfckﬂagslatlg@ m@zdﬂ%%desgi)}a@%hgwrem Inan

exempiely 83mdideht suwh/a0 Gik ond Bldstrabell/id Fidiere 18 3the W/ HEDRinS&6 designed to be

s ST 580 3oL APy B0 o AT By, e

molecuI%flna@hén@ qifpulw-;le@ ﬁ10|e§ul¢§eqfrg ijqcfﬁgdzp Qﬁ\cb{r@rﬁsla{g?n process in which a
ference in its entirety fot! all purposes and in
DB2/2°9|8°§?6€| cular for all teachings related to nethods and
conposi tions for creating nucleic acid tenplates
conprl SI ng. rrul t| pI e | nt erspersed adapt ors as wel | as
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pol ymerase to the reaction. In sone enbodi nents, the
nick translation reaction may be perforned as a
W@r@®IsTeps react i on by addi ng all conponents atPORUS2008/085741
while in sone enbodi nents the steps of the reaction
polymerage gxémfi®intoetbe @eeqtandtlnt@hu%es aTiee méh afL@ctmmhtﬁ -phdephosphate that can be

recog@&%%h@k&l&r@w%geé of a "one-step” approach of the
transl ati on reactj on. For

101651l S o B OGP Ao Leritsa PP P party
compléragritamn iorgciobthértvan be agddifartirculisizatoh. @nd pedrrhas dedxglrldes on one strand
that celnI bgqg‘c%ar[ﬂ%?jvdng Bt t{%/h CQ@HO\/W Cﬂlﬁer %tﬁo% S?nrbglngleb)@':an? can also be

translation gation
used, welee%wttwt 'wa%qnnwwgu er‘?élt”eeési”%p‘trﬁé‘gt'@ﬁ'ﬁ% MaeiligcDNA fhat can be
recograzwnottendoeuaémvnaéyzyeﬁb e il m&a’qooraﬁrtgeaweamt RIOA MBtiK¢ati6®s that can be
recogry\ﬂed by f&w F&hu%leggegl ‘Fﬁ‘é taF %Pr?u%fé c % a%g age&)togg Qa_nporeg)?e%%%ld\fgr controlled
ransil a ase Wt wea exonucl ease
Ilgatlorp ﬁsatﬂesgrdqeﬁggq@sfo[ eﬁ@mgl'e bwtrg@tmg@estprlggtmg_cleip @%ie #/]th plkalige phosphatase to
createfbilint &6 tt%f@r@ @hé@é"tﬁ) ligahé tdWdheY Figdt BOdIdicIscik ICRaRRizatRNK acBVated by

cenenipd e sPe Svarer o TRRee fudira St 1gREnh B preepuceicaci
leaving two partigicokplememal aingle ntrandet ewls onEach e @hthk éarged dagitioadd insert. The

ends acr‘@melbf%lde@ BEMirs! %o%%ulwyt)rloqgatu% &tdrsﬁbje&éd Balck @rQnsﬂeﬁ@ﬁEr‘tcﬁ@atlon
aired and al kal'in hosgefgt ase treated t

formlnﬂ a&P\@I tlyagci)s&g cgcl‘.l% Tlhe @l(rﬂeé:@r ‘Be’h edd/y @ U%{lanqolylllttﬂ Ip%pare the circle
for direstienpinsaryonefithe diexredéptar e desi gned to form
[0166§ﬁ1 J ?]tﬁt ‘ﬂlﬁﬂhﬁéﬁ%tjﬁteﬁt |hgtr5teé i F%E;?e[’%ja lﬂﬁea't Oéefh&‘rér ceact]dqg treated with

alrpirns are esl g contaln no I catl ons
Shfm%”@i"%ﬁ’h%@?t%? o) FPameEYaﬁw5 tBEOSPB%‘%‘g rvexk hedprgeteugsaig éEtd wgated to
one ar@f HEERR aftor (aulnem EaltBnind=0stra8d @ph 6, phoéphafeeartiiad dopipsnentary shorter

oG R ) D WS TR0 B e
generqt%bmﬁm QirpH 1 gat[p@dgqpéorgip tgated e tha tbestrang efiheihie egandereandmgts as a
primerfét@hd pdl)@rﬁ#&%ﬁjbé’cﬁin BreHt- traﬂflﬁﬁ)ﬂ ré%cth®Wr%$as@ Rtehd¥&Re top-strand to

. d.b ith T4 P P
the nic i oF A R b B relb b onf Y e ST 4 B it end or A
or G oprhangd dledsthe essgltindoraty nferasetsenerated isert erldns kpatedietinp lsegopd adaptor arm
(arm B}’W%@ﬁﬁ@ the Hishadtot 10QeREStelal Hidk st trh@tzl?éélalrlfbtlgh B4k 4he subsequent

adapt(g G%Pee?'fjéjﬁs e{;pre(%teérg@ﬁ Brferq%ﬂorhﬁhls égﬂeg&,mgppy fﬁbllﬁ forlﬁ}l type lls restriction

enzymegbrrcaherrtehmhaor rioyHenzythiaiatagmenting metbddaregaetiessof wititier they generate
a dlgel::tE@E\Jo!jcht thta s(‘b|uthf:e'h|d§r3J m%aﬂ&é %F‘f;‘ lo@ecthért{gg ﬁgghl@f‘s%&?é#\t E)rt?neq exchange,

nick-translation process in
eXte”ﬂI?Bz'I‘QZ%OB@S%CFi Bét'?)ﬁ’é‘ioé'?éd%%@t"%ﬁﬁ’d%f'g%‘t % tAH’@ gnpdiicptiongpgion may also
be usddnd tloshtaesiroR dompksing rhditirgy dUREHIbakBAbligdhucRatd &3 MO PEBBYEDNA

seal ed by DNA |igase.
C'rCUIa["%a%ég?gﬂ'cpﬁagsg?gglwﬁé&ﬂegﬂgl rpins as descri bed above, a
[0167]p BPih pafofrerslingl rRelygeraass 'Cadfta\(ﬂ?oﬁsext)ﬁ&teaaﬁt etiphy. spgh as Pfu polymerase,

and ncﬁﬂm&iﬂ@%ﬁﬁ ;ﬁﬂ%éré?se@@ﬂt’bh%dﬂ@r 5 %%hubl@asié%@ﬂnttlpéuch as Taq polymerase, can
nes, on on

be usedtlrp %Iﬁal H{gﬂS aélgr}]argj str?gcg%}lahes%}glttégr gu%splgcenﬁ&?rgc e\eldlefcrlbed
hereinOPofreavinghroti e asendaoiefficignityrae neratebiuit-entl Iralhs oickangkatieh process but

have th@@ﬁgééqerﬂﬁgevtﬂf biBO M gradiny rtoﬁ-tptd?ebtedry %rtﬁﬁg@ RRY e RIlting nick translation
ora haI]' can be

prodU(I‘,t g&ld@%efgrg@ab%twgﬁgwhemP @B(? \g;lﬂl tt’&)s Qe] Y to |%ﬁtedsubsequent adaptors in
defined nibamtapion. ine 3gluNAs twiprdiedRiNA rerdi df tttealgateqhsdaph)a(arm arin Bigure 15 for

examd’lé ?relgrale@%&laégx @H@e%%*@%tﬂ? |b%ﬁt§c¢e%3|8e- Pﬁhés@ﬁ:ﬂgg (dHNﬁﬁ%in(the 3’ ends.

aptors can repare or contr ol
Howe\felr §abih Hroé%t"t!‘e%sc?rﬂr%%‘its P 8\Fé‘d frPB‘rS”B%SHiﬂt Extefpiony Byt g the
adaptdrfi® Heabgied forutd @i 2odiracti cilcuMrizitioalpkbdune Arvtrep pat@iaksolution is to
protecfﬁug@te%d? &‘Féolgrﬂg'gsetd&e@éd%ioﬁlug{ﬂ Btgﬁlfléoagorlh chtghee? \eﬁ?ge 167 hosphate)
that cqﬂu@eaermweﬁ @r@rﬁ@mgﬁt@npla@n%p@zp@@m@de gtYsing @Ikplwetph@sphatase) Another
aptor fromthe strand |igat%d to the target nucleic

DB2/2°93°5?6d | eaving two partly conplenentary single stranded

ends on each end of the target nucleic acid insert.

The ends are then JOI ned by |ntra rml ecul ar

- . L 1 o oy N 1



strand with a protected 3" end. The ligation product
is then subjected to nick-translation. The nick
w@emena2e’l in the circularization reaction i s PODHSMAS/085741
on the top strand of the first adaptor, and acts as a
approgphiinte us€ lgairpintsbaied lagamora ¢ dgse@itied in figire 16) ic kerbhizatish with rpofreading

polymergﬁlh 'nfef(‘ trar;gtéﬁorp@!a&fﬂﬁg ‘?ﬁ@se%éﬁ&g%/llﬁde%ret%eosﬁ(fn?ﬁ%rédgtﬁmﬁt have the
nick at the adaptaor-insert junct rel easin

a0 a0 4500 A0 B L DGO HEASR PGB (8 Ao R g hat one
of the proeffdaaing polyhierases, Pfo@oly@siabd, isnapleto kffinienta yengyata eluat exds without

degra %s\ﬁ%l:]one&gtebtéd 5'09%% anlc&tmg 8§&§9 %de@qeotl)eage a&K/ﬂU (arm

generate ni ck
[0168]; {‘ﬁ@OEE‘F%d&‘QIPSWE“E@F‘FS@?PCPé‘aEM %qur?r‘é %ﬁﬁ’wé%fa’ér’?t’th blunt ends and
single Bakdvertha B in e nek dadiation profse delgeamnyérethtofidnaBiplate®A- and G-tails in

addltlo-me ?Iurﬁ Fg‘st eﬂX a(!i\/%né !)fI U%%Eﬁ grase%le/ltP&}{e% N§onuclease activity in the nick

n enzy ne or o enzyna
translqﬂempreﬁ@y ipethat gon- pr@@%@@ﬁt& C?Ygfhﬁ‘msl’féfﬂé'” indagh THis @saplesfligation of subsequent

adaptdﬁ@ Fﬁtdaﬁﬁedtoh@dfat@ﬁ RRhdut Sroﬂacfﬂiggﬁ‘&eﬂ%nﬁ ﬂﬂ#@égréd&%}n. hasotential
Vv angs. .. . )
aisaovg( R fRe ocrer e eSs s DL RET Bve S e @ qccing ginote

nucled®@@R dns3’ sndsiin anorttemplatet! pabessst Thieplocass Fargher lerdto corol, and will often

generaﬂ@a mld Inbhuiibh B eRdsl @Qulmﬁyn §io§pad9§oﬂl§%eﬁt RgtibiPsi8dt Reneral,
| e CO”DrlSln

meth°8’”r H‘tEj%JPﬁJ%'F’E&F‘? B%‘&g”f YP M5lte %ﬂ"éﬁ?‘t BRINCRE Bast P I9BR Vi a
[0169]nircdnetenndinatti after ligagat of @rfirst ecaptdr.onthed tBdrG@imirkgnd ¢ircle and then cleaving
with a Wp@ (Hg Er%%qb({@asg ﬂ"ayﬁggraqg&)émf |tg h1 lh@ﬁ@t %apér (\A}ﬂ?&ﬂ %Lbcétéﬁﬁ Come

embocﬁrgef:t%(lpfcpngd;ug%ﬁw c&ﬂdjﬁiﬁpl@g%g‘eﬂ%s\ﬁfeﬂﬁoq §'¢gh agrembodiments schematically
illustra@xiomBigliree.6 @ndg) 4 ¥écbyd adaple€ banas: aliacH BIg\EVRFigtREA of thaRicheanslation

metho}ﬂI S E)ge n#djlam? gﬁ llao%n?emtst ({f ﬁp S\Jaﬂgﬂoﬂ gr a%ﬂerﬁét[c%l ggnuﬁé(eﬂ&l“ ﬁ‘?—"gﬁ re\l\f?t rh general,

processes
these ﬁﬂwm@éﬁcﬁeﬁ@ vﬂtblaywmnaé adrstaderef foiactrgatugleigand Iaa‘ﬂ @en circularization,

as is dbédrliﬁéq iR Aeksil hsbve By |]!lus‘fr|l§tetj frengUred 4 S @rlﬁﬂﬁ%&bb&heﬁakﬁ&rated in Figure
ol al so

t he di sadvant a r adi tect L3
17, gl RS MRS oo Aol et MR opro Bl s ey gapes Taa
polymerase) efhinhegehergles aminvésted girclewitistha figt adaplor beaied ib éheunterislr ef the target
nucleid &id. "Ig@tﬁoo%b'lt&ﬁ%ﬁ Bk eﬁﬁ%@&@dsanb @utﬁ&:ﬁédﬁ@ﬁ’gaﬂéﬁ l%rétj%td)rozrtusmg

methog~I (ge%r&ed r’gpﬁ}feAdetﬁl??j%ée)r Qni gls?g?vlan@g&%%m%emmdaﬁent % that the target
nucleiclagy malalbd lomger than isgeauirgd fodsadeencingiabplivatidnearsi steh longer templates might
be prohe {o@%ﬂé‘@ ts% on(jgrgwt?c)turgé’]mtaﬁfmﬁ:lelc% St:onéjfe’?ﬁ‘e\(glroducggé\eﬁgrated from the

pr ot ect| 0 rotects from su uent
temp'aé%&(gﬁ%%eﬁat'oﬁ RUCNFRBMET fgMiHeeiaadpiearetas el he i ”U%’P o éscfliscussed in
greatef QétiiEtetbw) NS@chtiet@@hry elrmanmésaﬁa;zeﬁunoma pedeRd E@nal Aaat thede
concale%%%rgi’e @ed‘cl’n dJ ghé glﬂg éplltcgllo% %L&C%e @ ,%:E r%eﬁtgo%% dis %Lﬁsgedgbelow One
way toé?rY@IfC?fée Ej“s C@adms l'ﬁdXYéPO'feﬁ‘éi‘S ”@dﬁfgﬁté‘upléﬁ@(i'éd ope p¥MAlasy embodiment
of this Bpgrkadhligpalal intrigued 1781 IﬂlesZéMIdo@%eﬁﬁtr@ ﬂrsjuscuarrbﬂ:r @I n|1’cﬂj||fie6| enth uracils

using ﬁg@&%gﬁ%%ﬁ%& ge{'é_\lgggglg{ggg s rnéc%(trg 3% 8” énverB 85 %¥ t € ]elrcée cog1pr|smg the first
adaptar 5n ddaptoigPrbinniaeiidad toooth emsoxﬁfhe@awerpglrepﬁomlﬁ@has'ree uracil-modified
adaptd? 1 Gdtrdak NS [y O the ' RRH, kRBhg g-gb§%ﬁd KPS0 YerdratdBctivated 3' ends.

ected from degradatio t he di sadvant
enerGh hE g %ﬁ@fengefffvr%ptsﬁeré? BPETEeE U s e P andior
alkalint lpBosiphatasetip ns:dhareeol @t g ghosthates@ndfertehate rticaéd Eaddsnghe activated
3 endpgll tHdEda @§E$ zancFlfh!eJ 3%55/ &Ea{%jgﬁgr arr'n% QQ lré‘aco&rﬁ?l gfbtl 'a(h'ic@ Warhsyatlon

generate blunt end out degradin
Polyme{gst: (hf-of BRUYRIasE W'@\?e? Iﬁ"é?f@‘c'e?st‘?cﬁcﬂ‘é\tt’ rﬁ@‘"%gl"b‘i‘/\Prgd“%W'th adaptor 1
surrougdeairty Gl ta@etmuaet lavit that hdsbkeBirimN@a-tpampedxingacly Rf of its original length.
This p@?rh%r??e’e cﬁ@ﬁa gro u n@ﬂ% b-gq%jseg%gég(?% ge%g% thlg @9? ﬁﬁng (a?g{(e?mp:% cr50|d even

translation process (Tagq can generate non-tenplated A

and Gtails in addition to bfunt ends). An advantage
PR2208P*Usi ng pol ymerases without 3'-5' exonucl ease

activity in the nick translation process is that

non- pr ot ect ed 3 overhangs rerral n |nt act . Th| s enabl es

.. o o s . L



enbodi nents of producing nucleic acid tenplates of the
i nvention, such as enbodi nents schematically
WO Rlogsta2a8 ed in Figures 6 and 9), a second adaptDUS29881085741
be added using a variation of the nick translation
furtheniieadapidr 1 Exendiitawih aiditiock! niekitgsmodifidations (iaelvdirgt withnutdiméation

|ncorp§r§mtn'09ﬁe IRNALhbd#REARE Efhd e Ilﬂa)gur e 17. 1In g?ner al ,
odi ments begin wth_addition of a

[0170]a%p6?eq?@bgdlm§qtga§tls WP@F@ Ia%qrei 1%1(1‘.]dhe[ rﬁ%ranslatlontmethods illustrated in
Figures 174 aihcbB caretid expandas td issettasudtipieeidptons. 8¢ tratiFyirglaogsorandcks or gaps

and fuh+ 10Ha?t3re5?1tj§gart He h(grg{eg% %Wk%anilat[entrea% &H"ﬁ%ﬂ\' rﬂﬁtﬂ)ﬁe adaptors

trate trans ation
S'm“'t%Pt‘%'led\Sd'WP”%!%‘i 'ﬁé): 'gétfept?lcyﬁét‘cé%‘éa% GoRsteypct %’mpé%%@tﬂ%%@'c acid and
two adaptorsy édcyt c()rstaiﬁuhg asratiagoiaydresnase stranthlis Ghcugfiney. NeRS thartircle is
treatecj.t \ﬂ!hea’n e%gyn% rrn% éeUc ag UD{B%dg 1] %I) re%jo%gth% ACﬁSC %dq%roldpcet (%ﬁs These
0] he ar ge nucl el ¢ aci uc C
gaps qah éﬁswtweusﬂyerpfmtteeaata%@ iRy jtirecaireldl, m%mgut@e@qn@twot @yailable for ligation
to addAiEPh@ptods. (Bisddaglg ARt %dﬁteaﬂraﬁs &ﬁde bdind atiabloRy, sthbaiicht

t f th
L e e e e
embodipents @etsnein g adgsdl bacialb itersamapdsitians iin the adpetors, empinaithesdaptors

swtabl@]fcgmrthgt‘am&r tRRSatoR r&%ﬂ(ﬁ{sawjﬁtgg ﬁl@%%@@afa}fk %nr%%wn%sﬂee for example,
ucl ei ¢ aci.d concat ener enerated f

by '”Clttﬁ‘ﬁ”gt BT ESRiHEI RN YA PY ”Hfto d%‘l’ﬂ: C&riat %‘O‘F'?C@Hr?” in the adaptor,
followatiLtyyl a@iiGoraafindn- mnrpécameomfes nhtég hie nao@pdritrationi tg filtin $euss etithe construct.
[0171]I th eggtﬁﬂrﬁ& é?r%o@tnt npmhﬁté() gtm'e %‘P@%@@F@ét rikfeté%'i;tdfn%% be trimmed by

resu In a decr ease
contro&l%@g]e@ﬁeg 1othg pigk Hg@&atl?rhergérqel eﬁ‘lfleﬁi‘jn%l?)ﬁrl'q rﬁ%‘ttfaﬁﬂgt'onﬁ]@’rme can be
slowedSy dllaengtPAlempeiatveds: idithg usgeds, helcavsan feedt indyb ticks being introduced

into thg XI? ru%R% irﬁsteh%aqar%%gi“tgd%oanlg%eiirﬁtia?%teg ﬂﬂﬁé %dl\' Eg %%&;:a F..é\( tga%glation
nucﬁ el c acl - one exenplary enpodl nmen 8 *j I

procesgp Sindilath uping ppleand disdlacememt priymeeraseisuch gs phipY will result in a nick being

shlftece Bﬂé@lﬂil ranchiﬁ@ pf)lhtrdife tcﬁéj@iﬂﬁlélfed Is§g nﬁﬂhdbfftheeﬁijcléﬁcta\'aldu Wﬁé‘de'r&k or

oranct B Al eSO S B hees D Al it B feconuciease,

Bal31 fli7reptiorgdiapteoMuncibeaacdaginoriegSearawellas godeitations @f@nwr@ﬁd@ch asad'to
3 exoMcletag@su%ﬁ‘ gs fﬁ@)@nﬁ@é&s%h@@“bﬁ\ﬂun@%ah‘ é%hhaéﬂg)l tﬁatWﬂl cut the opposite

S“a”dg’g%g ”'Céﬁa%{t”g 5‘ i 'F‘@%rtpé%ij Uety %5@ ﬁéqdél‘ftéa%@ﬁ'i‘ 9%\?@6re§a're8 ﬁ'fj’geeded) and
then ligagetitp #Hiel next ddapto ribe isizs ofthetargemmoieit deid rapaihing atllibe rorafolled by the

speed %ﬂth@%ﬁ%ﬁ%\(&l Jeaaﬂéyﬁgln%r)exgrﬂae E’J\l&/éﬁhg/ t ﬂ&é?@rbﬂ.dﬂ%f reagents such

tase 1's used to renove ates and
as AN s PACRICHEIND istRPIN alariers (o) poliel 9 yRerall o3 T hesteseo! e target nuclec
acid miap @lsadapinabliell ba i itdueatdn ik dsthe hicktlaRtaasn @adok: ar e
[0172]r ﬁ]caot%me%%%bgé[m%t Séra%@t%ﬁ' 'tﬁogg c%otleydlgtﬁ @Sf m(rtucglc acﬂ templates
nerase wt exonuc ease activi
W'thOUt W@'“B’F'@ﬂﬁlﬁfﬂ”gwrtyl’?'réld%[ﬁmé steps. sy ‘F’@U\ﬁ@é’c?"ﬁ’}@d'ﬁ‘eﬂ%ﬂf @\“ﬁh methods 1S

|Ilustra[Bd|Gr|1 eng@re agj whidhabw st temet ddbbtormB01 tvmoamrfaudataatawpm is ligated to

h. Th
target ntﬂc&)eé |d 8t02 &ul%ln%% onprg%ﬁ ogtdte%cna%d asbog%, éxgﬁaes%§§re%tm8 he[nt%rget nucleic
acid thtasstgleuo alhameeqhesmetedo eepEre BB sDRRY QOABCHE Breldby cotwt the nds of the

target ﬁm &id thatlafe m%tfe' t@%a\t‘é fohh@ﬂ@ahb&&alAtftQﬂ I@Kﬂlcfr\g)f the first adaptor, a
Im

i cations C&ln Wg Wi t hout (? ,
contof el B AP ORI -GS HE ST R HBR FEPERS PYISenftp e svanded 3
ends. IIn $o@)e, enf@dir@hts] the exdnucl¢dse reaetidndsl caveaat qut @sng &T7 exonuclease, although it
will bela t)rleéiatE@ hlgfjothe} dgulﬂejgt%n&é&cmk Q?onﬂblga%eg E?rﬂ%l LQEJJ @rthis embodiment of the

ust r at ures can
mvenhg&DQﬁlH@ar ¢raPadinentss thﬁﬁmquﬁe%seé%aé:ﬂqrbgeégeragﬁ sipglg Isfra;?dﬁa 3’ ends of about
100 toadapB00Ehases ia kgl Irgaip furthartenitstiaiehtetad exbnuedss razatoniz@nerates
. [
single gﬁﬁ%é@{? %q%%j(gfp %drtgg%{era%ﬁtgég%ééﬁﬁ LA aS@f[ (?ﬁglf(;u't %6] to about 1500,
Figure 17C, a nucleic acid construct conprising target
nucl ei ¢ acid and two adaptor® each containing a
PR220%PRLi | nodification on one strand, is circularized.
Next, the circle is treated with an enzyne m x, such
as UDG EndoVI II to ‘renove the ur aci I S and |ntroduce

—y o o s T |



[0171] In a still further enbodinment, illustrated in
Figure 17D, the target nucleic acid nay be trimred by
w@ w28 ng t he speed of the nick transl ati onPERE§2008/085741
For exanple, the nick translation enzyne can be sl owed
about BYO talabaut 1019, alpvat $8rpebaut 840e alpaut 400> Bbawl 84 algrain 3, to about 700, and

about%ﬁ@gb&ﬁgod&%g},ﬁ”én@thtm ni cks being introduced i nt 0
Insert that are shifted fromth

[0173]| HI\A{I“ bﬁlapg'ielc'é?d ”ﬁ‘t thR &ick HlstalPn RISTSSESAIeRTERY Perrﬁ'ﬂﬁrhtfq i in
combifition @sisanySif thielothiel methods afl gddingsddaatots ditssipbdit@aienEor example, the arm-

by- arnpﬁj %fJFPJré?L%g %Urqdéd %ﬁo@mnaggqsmal éall); ﬁt?slt‘rja%d b i %JrQH FA(ce}%EHe N¥ed in

a bran
Comb"&ﬁt'gibl’v%%ﬂ'%%ﬁ‘ém” REpCcephie Hﬁ%ﬂ?reeﬁ ?Pnatélicblfo'r ﬁ‘ﬁ%é@p'ﬁ'i%‘l@”or
[01741DIrBdfuAhg @ mBbEMERMNadaptor &6 :0YINed @Thnymybarard Ugation ) ts can be designed

for dlre(lck‘]a%hlggiaﬂ \)Oﬂhont%tf\l/'\h féllg\géeog‘sr}) n(?& énglat%ﬂ q@eﬂ%ﬁ to s%glqiﬁ? gr%leS% an

onc ease onuc
exem%y@hmm%@r@fre(@ ﬁl@}@g@tb@@épptg@ﬂg Agran lbg dggigned as plctured in Figure

11B. SRRHEC] BAFEREYRdY t85e IJm;ﬂéme)eﬁi/ msptarrbdm% Irhelcon¥eid in Flgure 11B
ndonuc ease

th {
aIIowsE?eradinrﬁc pHrln%rkex P%%rhtl)%q ganﬁjﬁd %acflngnoé) Imegq)sg gt?las peﬂlﬁ%é wetlhout a need for a
primerexg@ings regetion tdyemolrea blncked emrhitheawly(nefasea aitichotixteand castitiead’ phosphate

on sednﬂe‘ﬂfﬂ@g) t'l@ns%%ﬁstt’ﬁ@t’@lso%%@é 3 MBfaf %%ﬁmﬁtjlaﬁf&ﬁor{ aée@ﬁl‘ént 1102
| eic acid remai be contrall

pre"e%“r h%bH‘@ZQrﬁ'P% Rf atd?%f%gr@tﬁ ‘gﬁd’f‘%%[c?{ T BipefosgdicharzH X‘b%’é\ﬁ%‘i‘ e'B?Pd'me”tS

segmdnOWER imay nbhie r@omenytfdr@tevemnghyb‘rﬁagtmnttsam tsuatsasdMiERsdaptor arm B
tn t

is proMed kﬂgvr ﬂ?fﬁ&)‘h aitjlﬁg)e({rg (%’;19 'i‘mgr 5 tb'eﬁ%@ oFe tP%Heasggﬁ% Cinlf Q@alptor arm B

ratherﬁ]agéd%féoréﬁﬂf\r ol ed by the incubation time of the ni ck

[0175] RA&Jeadradiy theaifld ianddd®Bl éatis, 4 secand atiabloe 1808 EdIRBHIMBALto the single

strandQ(lj 9% % oﬂﬂ% la?g[ek H’J&e e{:cpj ‘%? cgr%%clgg toutﬁ'ee fﬂ'st eﬁiagtgrr tﬁ?on%cé r? (l:lgtranslatlon

ransiti I oni ng
hgatloruep@t@n érl ong ﬁgb%dtr@q@é themkéweﬁﬁloaﬂlgatleﬁﬁ@d P'i*m?fteX@ﬂS'@u ehgap fill-in”

reactldgtm@%cina agédt&fﬁaé at‘:')e&uobrb’ha@ e@ﬂd ra% B8k (W@htﬁ—l@d m%erﬁ&aﬁne 1804).
rst ada

The 3’ b oc|< Cﬂ]a{] gYng %rﬁlfod nbeéw?%%fcqe@ abg ﬁod:ﬁ i%‘g‘fsﬁ‘? P]rbosPhaé th can be
removeginsouls exmsdary prbbdirniceusingwelynupieotide kinasatRNKg andier Shrlmp alkaline

phospﬁéé Ofe s@b&id%‘dgpt@qhéi/ iMsdrhe éﬁﬁddﬁ‘%n%l Hadd Bé’@%n&gt@§ BAL &t th@3' and/or the

5 ey GG PATED HORT BTN P GBS PEy ALt Joqegersed bases athe
5 endland)d9elepyenctates! bfasessett t@(ﬁpmcb pithoAgHt iewill be gadredatedthattang combination of

numbécré stbteg@r%ﬁa% a*se@at%ﬂ@&r&ltﬂ é?nqs QHHQ£§CO§J 5d'yagr §r@%ﬁédcrﬁp%ssed by the

exonucl ease reaction Is carried out generate
proserg .lrwart@n < B RPN ge0 It AIASSEHEHERor Coances 3 degenerate

bases @KiB8 BCINE ABIS”) AAT HeddRelaR Hasds dt @€l3'@ull (“N%1).NThedoiting of the first adaptor to
i at t hat.. .

the se&#ﬁ gH&% ba]“:f/ én %@tn]riea%tr}%la n{eehts:ﬂe accopn H%%ﬁ égéeé % gtgoH cg%ltlons at which

hybridizafion|ef he aparils tedhr tace ‘Wﬁ‘@'cl %@@fﬂ frwrted. | Ip seg exegyplary embodiments,

such r@d&!@ﬂ(td'r}iﬂlﬂér%,mdyhr&hﬂé mtﬂélrmsﬁofrf@mnobmog@mmOe@ PbIf}@érases that
out

can bﬁ LéSﬁg Hl]deer f.uch g?acp?c’n é anlu%]‘%o Hhor% H? %Por}swguggxigenogvl y}jgolymerases

and Peldact i on gener at es SI ngl e stranded 3' ends of about

[0176]1 7Re fitidRd U208 is tREENadRE ah@/oﬁbl@r\gr proB&Qed @#}péié -PeRnucleases
to about 1500, 34 DB2/20900556. ‘g” Ct 300 to

foIIowePd{y@ re-28% ngsg%j) tpéor@%cafln@%grang% 'dtnbOIeé:HBﬁ?degﬁed by the “x2”
in Figuad 08)t D4 re-@nzdating, the 0T, pad mtithabeashd &@Pptdr mag bpuidizé @0 segment at a
randorh"a%%%cé ﬁbnll e nghhybL QH%* séqtuemel *otlp%e@efb?rfcﬁﬁﬂn@ta%%gterlﬂgnded loop 1806.

nick transl ation processes descri b héreln can
In sonﬁseganoglweeté b Haerd ”W steﬁor’gﬂ;agpr WW@OBFW@?“ZW%W@U&“O” produces
long siagld istrghdadl eigions f tikeacieicked 186T. eThe.avérage dixtarmelbetwebi&vo captured

genonﬁlg %e?tg é\m (%hl aggé%n% Ilf géo?ljt g(lﬁ_ﬁ)cgbba%ﬁ(lggs%gﬁ I%gﬁind willd'n many

ure
embo%‘fﬁﬁ‘lﬁff 'P?a*?qt%??”\ﬂbPﬁ 0P P pequt 29 HH?#‘S&F i Bt precrse slistanee Y é%ﬂé in part on
construct for PCR anplific®ion. [0174] In a further
DBZ/ZOQ@%édl ment, adaptor arm A used in an armby-arm
l'igation reaction can be desi gned for direct
CI rcul ari zat| on vvlthout PCR fol |l owed by nick

o o, . .. a o



segnent 1102 may not be necessary for preventing
hybri di zation to arm B (such as when adaptor armB is
w@e@viodess i n very high concentrations) or segnRC/USDOR085741
may be part of the design of adaptor arm B rather than
the nuadentf degeaemiehas¢sqINEG)| of tietadaptge ped the isiggankaeofdiybrglization conditions.
The resénh@ﬂlqggepo’carﬁﬂgrﬁbe f@lloﬁ\)%@ Qy‘gncﬁ%mu% of]e%gg’tml rﬁlbmﬂlbrdér@erﬁck

he singl e stran t he target nucl
"a”S'aé'e” @35% Acfgﬁh%j@f’t@ﬂ('q %g%fﬁ &8 fth'? g’la' %ﬂfﬁfﬁ’f 5P “r’i‘f’doél‘f'g%th'éd %ﬂaei?f 1808, but

it will Herappretiated ovat the Gedtl bdaptar emg be o fcﬁurllh fithesiaimizedintrestimord dxaptor
mserté?i'a%go é Egﬁasa.ngbﬂ tf'?@mle hgt?sttiegal%zﬁé h@relnpg élﬂﬁ%’égﬁ%%gﬁdng IAdapgcgr but will in

many gHeRSishRRiSackite deagnerdip Bates @l Be ALATF ErfuBie! pRodyRIMS. dngifinal adaptor
may cbrhitee 2&Mihg silder Bprinfdr @ lan Gﬁhﬁllficﬁtloﬁ OeERtiE 120 it SPOR paner.

[0177]r %@M ﬁ%hgr e%b%&t%e%g Céranrﬂﬂﬁca?on § n%(RI r(?sS Q&%tag Pcmlegcnor%a(see 19809 in Figure

sone exe nents
18), c%e;pﬁw'eﬁ et fpdﬁampha@@%@mmeamwrwrsﬂgwmlvq?darr ke filshand final adaptors.

In still RIROSRARLEmeAB ahsRsINd fid afdgRdrs ﬁﬁaybé ﬂo%ﬂﬁ?oﬁl@%erﬁaaﬁtﬁr and more
S . at

enerat e ba
than o B el Er PRy PETR e AT o e el alinier Ty GG sbociment
the amgplifizationZer@ludte gy de asesdo framw ecudr dodide Srandadchualaid adid §rolecules for
furtherdRISBEFHRH UBRS BT AtheldiSeest de8Bibed AR QH R Wtin th Lk be
appreci ated that "any conbi nati on of nunbers of
) , of the second
5 apt - Rrofect] no restriction
o0dk hseiec b anitial '|sF| gure 18, the second
adaptor conprlses 3 degenerate bases at the 5 end

[0178]_|_Ir{\§jd)t|o@f@)d:oz rdﬂfﬁ? %Qﬁl@ﬁt@tlotﬁ%?%pﬁs ihdetted intdeN@rdet Mle)c acid as
he | oi ni r to the second ada

n he fi f st _ada
cescrigiiarbie. e SRR S 5 RBEO RIS B ERGERY ALsEp I Gijocations
relative rpgévidusin msaﬂted\MdapIhrsh.ﬁbafh roéteatsiireiude Embdimerdaiptwhicd cértain restriction
endonhtﬂiasg ?é'cggﬁltlorﬁléﬁése Srticth re%{)&itfoﬂéﬁé'secgntah@d %%rﬂ?e\ﬁ%?&glvmséﬁéé adaptor,

di ment S, SucC reaction conditions my i ncl
are pretagieskifomt Nirdiation. fiar Kolisate Sﬂ?ﬁeﬂbe”éﬁ%\ﬁfmﬂ'eeées'fed posmon and
orientdfioh, Mieesras@sintdnadn andds endttwasl inuvtiera Bie s fegwiction@Adonuclease binds to

I o) .
a reco@rﬂ“}q té %@%@gglsgg%p@r {ﬂhcl éilnlcul%ﬂd{n?%?tal_?ﬁ %éqsﬂb‘gt%?%w%rag 5 tat a point
OutS'dQB@@rﬁf %datpt?é Anie etagnerdic At (Alserefpesd (B Per@@ﬁéfa? Wstelﬁ nycleic acid”).
A secdndadaptéxantheh Q@ﬁ@‘ﬁedﬁmb kr@vuamt &lwvr@h rc%a@d@@ @aéursn(ggaﬁ &BudIlp by adding

two adf(atgn%rpéaf %e %ﬁ)nd a Xafﬁl)n) E ?_rQerQo glealvg e tﬂggpnucf:elc ac% at a known point, it is

necesgagsy famlv@&Bmyrrghertrewegmnpmqfordﬁattswee sezyandhaadaptamriorrﬂwe encompassed

in the ﬁ)’g@f thleZceacfdos@h #ROIRB BhIy %Blnlaat WA e diRdiRR ‘éﬁdofnﬁaéﬁste 38 bind is within
bridizat | uence qgtlf t hereb

st
the st pctop g 4R B kseEe o e RSB R AR e tehrien sie i
the firse adiaptr ist fins pextsctd droavdiegeticationrayd theb aml;/cbmerdn;zretecmd telcognition sites in the
constr g%tlhgcﬁ\;dtéang&{e%qgﬁﬁﬁjgh ﬂﬁ&yﬁhdﬁglﬁ ﬁ&étl%gﬁ’dof ra?&ﬁtr%ﬁén é#donuclease

e nucl el c acl e avera di st ance between
recogriigy SR BIGEHBTHLE TeeRgbRR S1o(nHIeod FaEn dpaypfaple for binding by
a restrfcti@nenabaudteadt( tHue peebentihg 2@ @obassesmisteplobtigivhge i that ehzyme. For
exampﬂg%ltohgg@a%c{%ﬁﬁg&as@%r vglﬁééﬁ%l%g ttgeﬁrgééﬂlc\:bgp ?n%@ua&gg anagnus no cleavage
will ocgyfi. @BCHZPOIVGHES ']]taH‘é'C'ﬂ'G REE Consiue Egbare r“ﬁll’rétehtﬁ@ e bee”

methylatedSonly tad ur‘irﬁkﬂhﬁéﬂ@ﬂ%&fgﬁltlaﬂﬂteﬁl\hﬁln$ﬁdécﬁ§l@ﬂ\ﬁy afw binding of the enzyme
ation -anneal i.n

with s%eg(?r]uiegtiec% mg o(\?vt(éor rBetE%ld% c()) %%lver\etlcr; CFO%T]IIUOH &lte ncﬁttjdeeglvit%gtﬂ limitation
applyifrgydompettylaget blask tathel re@p@ktlon st ybiag # blncwlnggmmrudeotwle td tedk the

recogrﬁtﬂ)ﬁ@ﬁ@ rl]SI(]é EbnEé &Herr%lol‘lang ﬁwabéjlef LitAlas %Qﬂﬁtﬂ%er biotd, & B Rehe

ccon g a8 e P BLpPUP T hi S BEE R b D FEERS o proectng e
desired recbdmjtiop eieeart desgribetion &.ShdapicationiNos e12{266,58% dier tomgntieo 5, 2008 and
any of the nmethods described herein) is simlar to the
econd adaptor but will in n¥ny enbodiments |ack the
DBZ/2098()é§énerate bases at the 3' end. In further
enbodi nents, the final adaptor may conprise a binding
S|te for a prlner for an anpllflcatlon reactlon for

o o o o NN N A




further adaptor insertion using any of the process
descri bed herein or known in the art. IVD(M).
w@wwond2Bed i nsertion of subsequent adaptors: PCT/US2008/085741

protection of restriction endonucl ease recognition
12/266385eleq QdvEBPer 1 28@8d whicloare tbothdereinr indarponaged ygreference in their entirety and
for all Qtfrb@s@g Qﬁd i} Bar@éuleﬁ@@%ﬁ %raéhlthSQQtta@Q) |hé'ettfhg %uﬁt@regrﬁersﬁgﬂ&ld%bgptors into a

| d descri b above, nultiple adaptors can al so

m@eWWQ%ﬁt%% into a target nucl ei ¢ acid at specified
[0179] G®ditheamprerieledttatthe mmueuesomb)abommdnembnmd #ptapiestation in which

adapto$y§rtb tH@Eﬂ%@@.c a@.& f&;qreetg g?éhq}th.g? ?atsg bMeﬁrh &)%b'tr%t &h with the methods

t1on ase reco
desc”bﬁ%’rttei%’JPfaﬁOPSP”F‘éé't?gﬁt??t'”%?f eg¢h S%ﬂ’t“éhaﬂ‘&ﬂ’ qdﬁptaf
[0180]P IrEahie@Sdcy, theﬁﬁé&fehtﬂﬁbe&lﬂﬂtﬂir@[des ahe:thar of profeetthgftiic@tognition site in the

flrstada %Fﬁé %5&9/ ionb r%dgrﬁt erelce ﬁl%r?m el',rtl)ﬁt%% Q&a %ggﬂ st?anded such
L R s e i

d
that a mﬁ\hélmq tb@]t |$p¢r@v¢tw@t§ megty%gﬁcg)uplg %am%@ﬁ n‘@leWgsewm\@e unable to methylate the

recogrit®hlsltd Béirilgod'l\otgélé@r@t@ BRSh& d?lréhd&lﬁth@reE@@tmgrm%lfel iPthe $tst &japtor single-
tor. O el

ithin t fi
S"a”d\ém%ﬁé)lt’ ?U‘BW%%E ﬁ’heé‘hge{f‘)’@éﬂfé‘gmﬁt S ﬁg%%ﬁ%ﬂﬂ‘edﬁ? ﬁrsbaéjat’tﬂr arms using primers
modifi¢qd wight uranlap"tle)prmamdare momﬂemgq;amm tbe f:\dapg:mgms :{nglageo"nodlﬂed with uracil

such theﬁftﬁﬁﬁ Qﬁlpﬂneatiaﬁ fg%'n@ra@ﬁustng @CI%) QHQ@EUI@Hﬂh@ér%OI%@thS ontdh uracil
into the EOI nt at

embe‘tﬂﬁ? Mh%'ieé%g{;‘ﬁ@%s't?c‘?f BP%Of(t'éFgfg?tﬁngﬁ%rt?é’P? y "BYMRYT PR POR product

with uadis[wtose tostherBypeflls rdseics@oadonuaags recgnitibmsilerirdide fitsdand/or second arms

of the ﬁr]stee%\éstoF hﬁ Jsﬁ(%r‘[gcﬁ'ttl(ew&éll%n% t@%eq'e@gn 9) Af[hg%atﬂgr'at%ghalt Fnclh&e the Type
i ock any A g}

necessary er re nittron sit
lls recegpéion §'é%té be RasEedisigle stanrer af geHe)crPealiicBepdassdythpmapplied to the
linear tdhetriody thatwilntiethy@ate alberitith dobidieBtrariat rdcbgnitn IsiesTon thd sadte
endon}lt\ﬁea%téI ag [h E\ﬁttea Iincth rs a%nggrngt ﬁggﬁ é@% g)ga@ﬁ rt%h)}gégstgmgptot be able
to metphyiate %ﬁwte@tr@@ed @é’ﬁ@t'téﬂnlsve '”ttm%f'fiité‘é@izj?f ia@h 284 thas tha rechgnition site
in the ﬁr’gtraataptadeahts@w.ulb‘é pfdtdcsdd ft@mh&;ﬁta@idn By meth'wat@at i vation,

en_an \pr.ot ect tion sites i
o181 REsolng e B a5 P Ky HERP ot = SR AE Ay R R {eifie oftne same
recognitionisipdsatol atipw clByvayé betle tupstagaimiatid wibwestieant frane the game adaptor. In this
embocﬁrﬂé’rﬁ%@eﬁ@t@@mr%ﬁ@f"thé &ﬂte% Jn@ u%l %bﬂloh§aﬂe%ﬁ6gentabﬁf%prtare¢y such that

ition site is d bl
either EFtenYﬁ%H‘Ega”Wr aijoi“’B%teF"i“cteF‘&Hﬁ““Sh 8'8’141}%31 t?a??‘“"’?hﬂﬁ’é‘“?ﬁ%\f@tﬂ ingggvation or

inactivefed. downst r eam st ep of cl eavage by that enzyme. For

[0182]‘3?&!}%' a%aptHPctamSle %grgedro%QMher SB@ oﬁllhe ﬁr%t é(gal) or lﬂpéuttmg Wﬂh a restriction

e restriction endonucl ease, us no Cl eavage
endonwfleqse aettr\grto a @qe@ut@p |S|te '@érl?gﬁ‘?F?qd(ﬂﬁm §|‘ tlhé §rst sﬁjaatoh@aﬂ r@qx@nltlon site that
was ofdyfiriatly maxrmsétécum; méthyitioa). én oiaprrto ks i reagaitidresita available, uracil-modified

primerg‘g%rﬁy erﬁ% GE gogﬂé ecgnc?regcfm{)#we% Fﬁg Fs?&%%@r% eQJQedSljo aﬁt I|fy the circular

or Wi I ow DI n
constrygts tg pgqug%ﬁﬁhpa@qoggwcﬁgt wigighhige flﬁbqqqg@gcwprlses uraC|Is embedded in the

secondj Fb@ﬁtﬂldhaédo@@tldn&ﬂ@ Ohd dridils Sﬂek@@raljéh(ltb WsHeMhé h@lUddaptor single stranded,

which P g]cc) ﬁﬁ%rg(gor%;%ggn %te ugtge ﬁge ptor r:ogtirﬁettll}/éa%& I'&d)d) s()efqtljedtée-P%ecific
methylets@wllt theh énacisietegtl utprotectsd tesognifion aigess bhren @mhlenzabcbrotdjquttggnition site

in thefFQtla%thl)ﬁs reSHtuRS, é'hdza'pﬁlﬂn th@gesrtnon&rpérebﬁhdetae Wil eekvetthecircle,
eco&%ltl on Slte eCO%nltl on site

produ A Lo O i el HrLieee] B BFGPEEEPRy i bastng i
adaptal @sny te thertiicDigpartcoostrusti wilefollovethel o gdmechl procddui®.described above — the
S . .
third nr?d%Pl:én%ﬁl&dt 5\)//"\ b& o%%ggllﬁg)e‘ﬁﬁl aofagtlo??rmlmgﬁ&ble%hg tallegg%imng the
adapt% @U@S t°\ﬂhﬂ%‘htoé'teeth'ﬂb't”ﬁa%@t‘%f“ﬁt A8 Hgtech tToE lipspr F‘e\s@‘tcé Frerprising the
third atiaptdrlaernd is &hicir@ilayizeid fdr@ra thitd cwpdﬂﬁrpﬁﬁsﬂmctanmke it second adaptor, the
| I . .
third aﬁ%ﬂ% rwit eﬂéra[)g{og‘@er Se%@&adhglglig%tre ng aﬂ{egtch{)? gb&i\?&%{ﬁgﬁtat is different than
the fe@éﬂ'ﬁpn Ttewg"j"”th'”welf'rStb‘é’v‘P@@preC| ated that the met hods
scri bed above for control13hg the orientation in

DBZ/zog\R%?%h adaptors and target nucleic acids ligate to each

ot her may al so be used in conmbination wth the nethods

descrl bed beI ow for control I | ng the spaC| ng of each

o o ~A ST o o S g, o



such that, upon anplification (generally using PCR),
the resultant |inear constructs contain uracil
wepiesdeas i n the recognition site of one of theCEHUSRNS/085741
adaptor arns. The priners generate a PCR product with
[0183JuAdelirihsdaptaen be added bY yiiiginlyBypedistrestidtiomendenehtsased that heve

recogrﬁt%ﬁ%%&' if th@@eccdnﬁ %n(ﬁ fhlr& Q@ap‘drg Séleeﬁlg \Ql'th tﬁ@ééQEEerc%Bn@ndghucleases will
first ada estion of he uracil renders

result p@dptgw(hg?arapn ng t% gamqaan %Iﬁatpﬂg)[fou%daatgr Frpa. Eﬁw@rlﬁglon of the
fourth fir@aogmetricoliyagidit@tht couktl apaptdr@chsedill piodgleghestuckivded.terplate constructs
of the Fﬁ&tﬁgﬁ‘ce specific nmethylase is then applied to the

inear constructs that will nmethylate all of the
[018415 ¢1gsnerak Methreeef thedbsghtnrreiies ‘t’fé’éo pRACTIEH M Peokapba Type lis
endon@dkelza tebgatin sasfrénh abctvaithautietlati dhce BRrehialniily uapidRic@l recognition
sites in ajgtﬂt f?uact‘? gr%ﬁ%agﬁv%te?]jpfpgalliésa{tign tIleh'V)J g@g erxr{]tqI kterccl)%gé I Pl?es%ﬁ ufthno‘?ng only to
the prcfteqt%ctSItadbtpftro@v'darmoqul O‘éﬁﬁ&’hﬁﬁlﬁ@e Quh%eqU@'@GGﬁquﬁ @PCUs ip ghejognstruct.

The mfet'ﬁ@d ﬁés&ﬁied%ﬁé\@td%wcﬁé BhSemMdinhenb&r HBW @S B6tebidhd dddired recognltlon site
naC

ti
rom nPhont P br e i o e R P S e s
techniqugs kadwntin thesatnandrtieat @gahi niaddied sietheds arteonodntp@wedlbea\eavg@ent invention.

[0185]bmcn1e NERYIAS @hbodmght, Q@Mﬁ%écﬁ@my |hsreﬁga Ldtop %rﬁ%erted using a method in
ptor. |n this enbodi ment icted in

which aﬁ%:o%nltlquép% 'Sé’ﬁj(ﬂeclﬁda[m m?ﬁggﬁtlﬂ] Bﬂ%g ad bér}aa%o{ meth%ds Flgure 19is a
scherrtapqalﬂlu;pam(mtoéhryemlmmmlmnt inathichiatseermdtabiaptSripiasaried at'a dasired position
reIatlve Q)%W&taﬁﬁﬁtgp bg e?n%B alp%@eé'thﬁ |srgar§6nmﬁ1a§o%lo$§1%th\{/ﬁ{@h a]nd Rrotectlon from

EI‘O ecte m|n |va|on or | nactivate
methylapigry $ing demeinatiog of Wéc't Jegeedption ape nickase oFigwe 18 Srwsgenerpig DNA of
interest Hg(Ethaard@QITWe IByresttidtibn ex@iomiddas@reeagitioh 6itd N904. The genomic DNA is

fractlogatgoo (grltr%?rﬁgﬁtgd |R§th%gs§,t 1%{)@ to p?(%(ﬁrgg tra n?ernt ?E{O%%avnq % lﬂfpe%lg?esﬂ%tlon

cognli
endonu@t%ase Fecgemiion|siye 1%Cﬁﬂ%‘?r@ﬁn%ﬂﬁoﬁ@f‘%w1&tqr%t®ated |t<P1er9”Ef@F‘ 1906 in
procedsQ gﬂﬂ@adnl‘fén‘ﬁ 19’(%6/@[@ st arﬂi’beﬁér{d%daMQH drabhens and 1910 (a I|brary construct)

R r.s CO e tar
are oSy RO PioF s P T B FPR G ARa g BP o 2 Gl egian to adapior
arms @APbd {9 10héheprintand gane@tssPER otodudt with padiscose toi thel Type lis restriction
endonhélé@@?ec@@ﬂ%rsw&t 1A pto@eé@hl'gq:f' tﬁehﬁadcllé Brétspaﬁ#ﬁgﬁywegr‘aggmﬁs'lr%e§g uracil-

rictl n rec
DNA gg’c‘f"‘é( 'aserﬁ’ézylﬁ‘re é‘g’Pt‘aé‘ %tral (&%EHSEH’Q’&FW d 3r2én d@ (3 f"‘op%ﬁ product hat i
single-atlapitoin tisd Tygk dis sdstrintiphethdonuialeade rpeaghiéat stetrégion. As shown, uracil
|ncorp5f5ﬁ"(??’»gintj'ﬂle&§da%bh ﬁta§/ Pe EJ@@ t@r%ﬁ@ér?r{e 'Ifﬁ/faf’m %@ﬁ E’t?()}t%htdnﬂclease recognition

sequence- speci f ?/ ase w
site S'”gr'fa%"taf‘%ijt BowgVer. ﬂ%‘ﬂﬁsé"tb@et‘c ‘é@err'?&b’gﬁ’ her Bpthagstreay, beiggipppyed to render

these RigloasIsingld- Zt&indétﬂlnélllitﬁngﬂ&@ 00M ot 5' @kormitiesseb h 4 Ihated digsdt.

[0186?%3950%" 9c‘15r§g ?r‘tce sgave r}lcﬁgs% |99&:d¥o H aggs |§1%§&‘H0%I)Ie %[r]anded

onucl ease W
Type llsgestiiqtigmengenygifiaehrecoamition pifedo Repigst '@?Se@ﬁﬁs i Twétstf%ﬁérlcil?ﬂ
endonaclédik FéﬂzobnlﬂﬂﬁaHo@@féS titieitgle-dtiaf@dd TY@e Udlieb@ictdd @& cl8ds@Fecognition

site potétg)ﬂt% |P1§|Irstt grr’r scega ana r.tgg%rﬁtghé(gé: até’g\gf\sl)léé W|fII %lﬂt bet%ckgrg a[t(? ﬁ) e(ée circularized
and ligatsd JP 1 te Twi¢ |Is tgetrigtion gndaButiedse eetognitipe sitdrinrtiok fietapd eecond adaptor

arms r@ff(ﬂfﬁrs %éhltha@ @nlsTTyp@ rIs @str@ﬂldneéndorﬁlclleé)é@' rB&bghitiéh A zi3spa¢v9ﬁabf%rfd')Wrestrlctlon.
rd |inear construct

th |
when ¢S RG e ke Ve R OREn COB Ry N Ryt prefered
that thad/apetrayma’:r regognize tHeesame sequeh@rdr fetoriecenkynemegodnizes a subsequence

(sequén'cé @hﬂl@{he %F{h%hgé)' SF th ljtlhgreenE Sﬁ@%ﬁ/e@dﬁehgkase%? réé&?ﬁ.i’e a

tor w enera rise recognition site
drffereat SF%%%”P? ks Hosétﬁa%\ﬁ’l'g] 'bta% adapfpago thgt 'Hn'?iﬁsé{} BA{YReH ghegtypdion
endont @€ RcbgrotivnSitd. eUseamtiacin@ @' ors' ddyeadbtisngdermitdiad @de.of 3k nickase

enzym@%{n@gg(?#%&oéeg%ﬁéhatpelp Q-{tjcgrg lthaﬂg I:e%[r r?c@%ggc% c%jcggs% ntr)%/ be

I'ng res Ion en onuc! eas
emp'oveé’c J@ﬁ thU@ﬁzesjl PBYruFtis thRe oy s g Tape!ls ﬂ%ﬁtf'@'oaﬁaﬂiﬂ“éﬁ‘f'%ase In process
avage with these restri ct¥®n endonucl eases wil |
DB2/2°9|Q°é§?ﬂtlt ina fourth linear construct that can then be
ligated to fourth adaptor arns. Circul arization of the
fourth Ilnear construct Ilgated to the fourth adaptor

o, o R



frominactivation. It will be appreciated that the
above- descri bed nethod can be nodified using
w0 ebnrgees known in the art, and that such noRCT/US2008/085741
nmet hods are enconpassed by the present invention.
1919 Ji@18th¢ Type IBnestiskiengidanycleasdiedignitint sitegawHicatedatel§d2 tid gpnstruct is

cut at 'Isﬁ@eér{dQﬁie ﬁgamne{catbéat' 1@5@ rr&s%ﬂlné’ﬁﬂé'\gle@nzg@&n‘@gudt Qva\ﬂéﬁlé:\lar Ifr'batlon ofa
reCOE%itIO iteis ﬁro ected frominactivation u3|ng

second, s¢t GhAFeRIRE 7181 t‘b'Fe et ipdae capsiie B PISess198  schemat i ¢
[0187] Ligasinrpadcessm 9af adds fiedriyaahi anestcani 1926 addaptar @6 ofttle second adaptor to

the Im@eﬁi?&} &)rnstlrlgt aﬂtﬁsggic%qd %?If’ﬁcﬂ 1S |S£@HOFR%§ 'b)tl b@ﬁ al &l)caetsg Y@ZBt anln using

uracil-gpgdHigdRimesn! 988 cq@lmn(&ﬁry %@daﬂg aap@ﬂ %qngﬁggq (fmbefore the primers
generdt@h IPCRrdd0 Bt WithiuregilSciese idihe atpeoirs r@étndﬂbrasmdon@lﬁagzrsacéabgrmﬁn site. In
proces%nlgag] Irt]hge\ljﬁgcﬁs aJ: .Fgé’lg f%ﬁ}é/ @JS;?%Q? Ig%?ngn pop CC|9 hal |Q glﬁ&g %’anded in the
Type Ilsgeshintipn erlgiﬁnlgqlqage @pogpg@q_sitwﬁ@org@‘ﬁr@ﬁﬁrg ami\p@qogd adaptor arms 1924 and

1926 df frRGetaHaAbfsloro Lightich@aasLrh2h BIsPESGEE rebdP hetntk RO AEIH @R Type Iis

. £ 1906 havi T ti .
restriclgr i T 4.3 08 e ol et et 108 cxdiant Ty b scopepg-specit
nickasg agairn B L8edip aick ibgesis étithe dotbteagyiandrd TYOOBs iientrighioo eadmudigBE recognition
sites nFlrh@ hucjre%)&ld’\ﬂrég%em (frete i&RFkigERANdr AL @Pﬁles r@srtrﬂiﬁomgnuclease

construct

are a
reCOQrBtPBélées %QOfgzindln thﬁg P’%eg”ﬂﬂe%{e(ft'f)” ﬁ%ﬂ&ﬂdql%ae Pq.Pétpg s&%@_‘éhe flrst adaptor
1930 mateging thesd sitey froo Taekali restri@pmendb@@Beaaa cecd@ltdn. The

[0188]p FrhéTﬁElédQSﬁE%{Jatlﬁhéh g’r@ﬁaﬁ!eﬁ%”&ﬁ a\l@dtatt1 pMEé}E '1b§9 %Qré@n 'R/pe lIs
restrlctlon en C ease recognition sit

fest“ci'orﬁ‘ %‘Fj%’é%selr gacgnitierygte i the fitskangsgcaig 8ETY 1 %g g 1 ¥E gF e éﬁcond

adaptdi $ regormed g932 dntl & drocemé\r@byte@wyéram orrtuarred (dRemIGRIB cut again with

the Tygé ||Sa|leSt{ICt§)ﬁ%$(Z()nu§éa%g e ce‘gs 1;% &enjeﬁa%%arjloﬁ%}['m%%sz%d c%truct (this one

Sin -str
with firsteand speanf! @ﬁ?@i&l@'fﬂ?éy @;@@é) gvaiebigriertliveion of 2 @qud egf dirdaper arms 1936

and 1988@MRe coHsBGdt] ThTHRE MO Fertrich eaa&udlegsrea&aigh.gcsh sli@}é éhawn at 1922, the
enaonuc

site oflresgrlgat OI? %rgoﬁ%% 5265 hﬁérgT%r{e I%ﬁ%ﬁira: |orhe nQ/ué: ease rgcognl on S|te in the
target decdsie adisEfchgment ihrehrowh et €918, and theewck rrrethhbralsadaalyr ipehown at 1934. The

proces‘%@% 9& F‘egeatt&j t()%e&i 8 mﬁﬁﬁﬁpﬁ%gis%%?élréwlﬁ% sﬁ&W@lﬁ@@ Ghe flrst added
ease

adapigT L EHE 1B IS BF TS GEUESE LB UG B dpEBfsEects. the st
addedraidgtarseryi eveisedypolisiestkctiva sadonicieasa cdroghttitinlséesstd prdfedprecise
selectla(gﬁa : r{uglélt';réblggllzgﬂ)r %@QSMétease recognl tion site to

hese sit romdyel\/tsrestrlctlon .
[0189]e Hb%ﬁl:’f‘éll’eééé‘éaq@& 6§jht?etqeé'ﬁ”e HB e\FeteauqnRessRACig niskase pitfs gagounding or
partialljyperiapising &8 Ty peCitsi restrictiotl oot ldase receghltign sitd. BY Siliing the nickase, the
Type I%S’%% |C?Qr§?ﬂd {clete)éé re% %ﬁ glpergsg oﬁ%a%@égg | y C%;F %erllgegegz d\?egﬂjrotected from
methWaF"@j‘at”éWthPQW'bOdﬂWtsT W@Icwerr@%/trwogﬂlz%woémmem@@s gite, but will cut at

the Typ& n@@ah&tioa @ncﬁinh@eaise rdddgnitionlsBd. NiDIEhsEL46 aﬁhoadaws@g reddize a specific
restri

recogn@tﬁ)_agﬁ uCeIn(ée |H 0L§b eE%rtgchlti%]d: I%I\h&r ?g’\%ne %tragd Fa%fpechlc IPcatlon relative to the
recognit@gisedusnée therepih eiving é$eetetsmg@ strivled ibeslbssie dapiek Pl andipdude but are

not limBd @& BskSit N@Bsrﬁmdpmei KBRS NbBis| bl Kt B¥@N e§ysemr5k§y|dgsa combination
referred fhat gtvvo enl‘%mss reco

ni z
of seq %’ﬁﬁ SPRS ic Blckefsﬁ é‘Pd YR ”éﬁ%i? or}%’ﬁjBrélﬁleg |§ng|§ éwg:ﬂ%endonuclease
recogr(it®e G iksnic thewargdtinncléih acid auaiesdhe Tipetlh EBstnlt:ﬂlmrenemmylme recognition

sites ||A£r¥yed}%5ly ﬁlsgr’tedteﬁgptgr' c%ﬁ R % g‘f@}édrn%m@% stgrlnfntg & % rse, the Type

seguence, I'S positlone a tor "so at
lIs res‘rlf;thqlee@uplﬁasleﬁ%mqus&@mwbe |ree,§/\fllf nq&pqn% At %rﬁagﬂrmlelp é@st@at has been nicked).
[0190T E@ogmotus Dschsnbiis. refpssenationusfaniembodimant odmethods of the invention where a

deswe?I E(gglt%q% é ?&oﬁoegtﬁ:p{o? re alﬂ\% tHSé%lrs?tad%ﬂ)g s{ge%lééé ﬁs&{%gﬂﬁatlon and

oughou ocess; alterna
sequeg@cﬁpgﬁ@|<§<9gqg,l F|gérerﬁ0@|ag\gseg c@\l@fmtg9%@arg%clelc acid) 2002 having
ircularized construct is t cut with the Type Ns
Im””?%?ﬂrlctlon endonucl ease in process 38
DB2/20900556. 11919 where the Type Ms restriction
endonuclease recognition site |s |nd|cated at 1922,

s o R - g, o, A NN N o



Type Ms restriction endonucl ease recognition site
region of the first and second adaptor arns 1924 and
wa28/0o238 he second adaptor. Ligation process RORUSADE85741
serves to repair the nick 1918 in the Type M
a Typeg isrestiidipn emdogudleasd B@dgrition siteeatt2804 efthe gacdnge BNAGS fehctionated or
fragmérﬁé@gﬁsﬁges%%@@j to p%dgéé}%ﬁ%né%g& hatvl'r‘lﬁ asr?eéiﬁ‘él‘éﬁnéiaﬁ @hJo'nGclease

recourhIS R0 AHERLE HDEREN S0P ( HRAHILT0E fpprocess 2007.

Fragmest00fwith atap®r dres 2008 4ride20t @ (agibtanneonbtaict) isadricdardzed gnestiess 2009 and

amplifi(a& Ef&'%lei d%geudght' Jﬂg)llﬁlc%aoéh |9Er03t:ek§ 2§gp$ swﬁné ﬁsc\thrqhﬁ/tﬂr%ﬂhed ?\Igcatemer of

alteraiag (Fged pacii asHBaTIEMe 280 %%61@ V8 Urfosiqten grdopaeaps respanition sie
at 200akaatiee aded@Bis oot ecti ng these sites fr om Type Ms

I
[0191]:] Iﬁi;%(ré%%é 5(91% aeQ%t%Qr%% ?%%f% nrlc%gs%%bb |SQJ é;%ﬁle n-EfIS'S amg in or near

constru en circu arlze
specifip Tyredtsgesticion engapycteashecaqyppien piesicive quqp[tqr(tjhthe library construct thereby

b|ock.@1ﬂ&mioﬁaﬁﬁege%&@sg Al BB THh 1B rééincit@r@erfdoh&i_iea@@@c@@ﬁ@ﬁ dites in
tor,. |

f.. th -f _
adaptqgg&s %ﬁé P(ﬂgéjléraf)ec%%kgd Pg S%@%@%g@%‘” méfﬁas%ggﬁ {ne;)rocggsr%q5, un-nicked
Type Itsirestrigtion erndeauotsaps tecegrition sites in tha gerishiuaie tehmetindatadpreerdvisnethylation

2016 df %t'lfyb&ﬁé RBtiGRHARRANLEERE rdB rﬁﬁdﬁ%ﬁ@%@%ﬂotec‘an?@l@% ﬁ%@from Type lls
her |inearized construc(t; irst and

res”"’%‘%‘c%‘ﬂ‘&ﬁ“ﬁ'&?lsﬁt%‘?"@”'él‘P”r ealdyy %t d%%fypa\}'amsam'@ ngPnYciegsft PeRgnition sites
in adaptbrs201 hand0péiare nof mettigigteddueap tre pié86ceanithe@B8 t 0 t he
[0192]C S&P&Bééégﬁm 7”?1@ n-a(spgre 'r\%arr&jsih 'EHe%Ua%fboﬁﬂqjgp }é%hﬁr?gfﬁﬁ a library construct

recog nition site Is shown at e sit
where F'@S-EVPF Hs festictios eafriAease racggption sie '“rﬂdéRtO"F;?Béz g available for
recogrit@tahd Estrioione0 6f) rau@trears}@a etk bfonsdidage retogritdn site in the

genon%ca{r%% %!é % t?ot a"’I;il1e &F?&Qg Qonsfr ct \%Et?e\g?lg%%%%%%%ﬁ%%g pgip& adaptor

arms, B‘fcﬁ@@@;@ @f’ﬁ’r@”tb’éf'qdé’r?éﬁf"édel?@d%mGmﬂ@‘ic"ﬁ@ﬁ?t RIEIeRE 89&!. epsultifiodn a
conca@fet éraflernfihg @?@éﬂﬁu&@é &sid ﬁa@%eﬁ!s@@% @Gt e’ WQ@@J REtritd endonuclease

: t t d { t
ST E CR R e TS BRI b it L WA R
seque hegvapetifionickingds pesformneesitagaiotthis time millo A sedueacsespeditontkasd that recognizes
a site ﬁ'tﬁees%ccgrﬂ a@hﬂ)t@ﬁ’ioﬁ@ fo %&%&@Iaﬁ@ &&id '@/Be S reb AR enfGbiBAse

re°°9’Btlﬂ’&ﬁtt%ﬁnéhecsﬁﬁorl?é‘da%tgr 2&2@&’“{ ¥t H%\Péheé i&?éﬁé%s”%%@?r\df’@“'ease

recognitionlegessan thietcasstracti(ireauineTyng llerespiatidni eatiorycleaserrbajgpitiorgsite 2604 in the
fragme-wgﬁj tNg Typ%%ﬁ rés%c'tl er%BHlBEeHQA t%@é@%ltlgﬁglfegﬁ]hry é%igpt&l QOQQ) 3¥1e process

1 ZzIn e ni ckase restriction

then C%’H'BW!hé%%@"a\“%%@ﬁl Fddprther %‘%‘P@I argrs agrdeleddilspisid. Offgrent

sequehe-spetimotidkded step hretuesd ir dadhr diffardre hduptaatallewing fonsdquenddepecific nicking
t he ni ckase may recogni ze anot her

througﬁgﬁ?ﬂ% g&é %Sr site, but will cut at the Type Ns

[0193]r 5§t"re|26t'€i drchemaiserPeatsEon ¢ ERPrees Wiere f desirep|pesitieg @52 second

adaptcﬂrreﬂatﬁa dmwetlaaa;ﬁess ERYNIsHE nRtHyRESH ddGel RBEDEPtifi®Rethylase

blockeés q:ub%% C$1 sléBngg r}oméc E?I?éi) drger\egtl?{\lgqe ?lucge ceac?géggﬁ S%g a Qype lIs
restrlcmgmleaqehe(pnglyor’gsme |ah§121|4| dhe g@ompq{@{lﬁels §a¢t@mj§quor fragmented in
proce&rﬁ@é(§ kduER enN06 Bi\Ghd W&H Ge ré%chtlﬁre%d&leelaée%éo%F‘ltlon site 2104.
AdaptcNtarr%%%N {alr?(lj %1,1 Oéﬁ%lllgaiﬁdﬁgftr%gn}‘eahﬂ%éﬂ ﬁ)rB(fes%?107BS:ragmentd2106 with adaptor
arms X108 aahZid 0 $pkbcary cwsmu@)kaseulamﬂadTrymecelss 2108stnd iaoplified by circle
depenge}‘ﬁ] %Hﬁ.k&%ﬁ% pr@t!egs a- YR ere%tlr’g%g Fubt%/ ‘o%ﬂct%@ qgﬁl:‘é?eln%{iélea\lt rnating target

recognition sites 1n % nucl erc aci d
nucleigaciq fFRgmEDise  RE(TR der et ['oissteiniian ATanEeiRase Feedrfinsito ff 2104) and first
adapt@®s 2EIR. i n any previously-inserted adaptor can be
[0194]_|_|in r&%‘g?&@{é’@é %&%% ecg‘ﬂnrﬁegﬁlzagggﬂlgkser ngé)ﬁs%gi%ssa %lﬁchfﬁger is used to
block me ylatiogjin $pepitin Ty@e ng reétrlc@pnre@gwﬁlie@qedﬁcogpl{l@ SR ttped@rary construct.
een nicked). [0190] Figure ¥0 is a schematic
DB2/2()919()éfc?|1esentat|on of an enbodi ment of nethods of the
i nvention where a desired position of a second adapt or
relatlve to a flrst adaptor |s selected u3|ng
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at 2004) and first adaptors 2012. [0191] In process
2013, a sequence-specific nickase 2030 is used to nick
W@ b@InueBei c acid in or near specific Type Ns PCT/US2008/085741
restriction endonucl ease recognition sites in the
Here, thd a'ppq;)lts restrlcttlhreerhdobmcdﬁaye copgition g[testnlneda@tgya@sé?d k2 argj 2114 are blocked
by mem?ltawgk%kb@ B@f Wha?s?@ecﬁﬁgt fhe meh‘@lﬁ% bl&!l)(@r aT’MFt)r% %e IIs restrlctlon

restriction endonucl ease recoqnltl on sites i'n ad %
endonigisaces i bisarRfeso! TS} e Ry eRALPY B AUERT BoagRse g ome site
sequendeck &meorz(30ty rdcagfizes@essbsed0doe ofithe nﬂhed@ﬂtyTypebIMEker sequences may
be up- o‘?ﬁ&“sff&én@ ﬂorﬁ 'ﬂ%oln E& |Isef%§l§ct oﬁ%ﬂ&ﬂ\'u&lé%g rectjoérﬁt‘i\bn 298 S é)'[]P?re o?]a

truct
Conf'gt\fﬂi?é‘ tad “}eé%‘i”M'atﬁB |bl9ﬁkeé Hlasfsiie sitg $ich é%wﬁlﬁ TINQ9e| ¢r gther nucleic acid
binding PO&) P bBiee&tityN OInbRRss i b edprbteotdt TyiRAIsVBstlicish Endohicase

recogn‘?tﬂ)q(%rl]e%ch %%%Snst g&%gg]ljlnéthgged vakgvrﬁ{thylattlgﬁ 2T1¥3 ?th’gﬁ'g%e Ils restrlctlon

rICt I ON enaonuc e recognitiron si
endonpgime aﬁvagrzt@m@t%@Wh@rotWéﬂ%hp%ﬁ%tas @QI@WR? ltsrﬁ@strmﬂ@swé@lclease

recogrifont PBwélet kise Ty{p@ 19 ?elstrléﬁon%ﬁ&ﬂﬁlgasgoé%gnlflchﬁslt@é 1 l68afére 2112 and 2114

e rar Jesulting in a
are nof S G cl o AR TS B R ot r | cL on
[0195) Adwmaﬂsb ehethe otiylase bloweslstreéeasad ficha ptediban200strugl; eesulting in a

I|brary%8@5'trhé}mh@reftﬁ’er T)rp@ Ol %lrtch&fbn@&%cfegﬁ r[eéd’éhh&nsn%%ap@&dm 12 are
triction endonucl ease recognjtion Si

avallal?l?]fO( [%B%HB ﬁp%reﬂrlg&ﬁgﬁ@ g%tj]e Ty%e Ihedfstrlc-flﬂré rﬁﬂ@PWaa% @aognltlon site in
the geoamis fragnadnt 2 8041 ik @ot. [Theg atkethglated camstree ¢theh ljgated tadn sdenett pair of adaptor

arms, é‘tiﬂFlr%e%' érﬂgnﬁlﬁeé% mr@l@qe@éﬁ@éﬁt%hs%c&loﬁ anrEQSQZ%p%Qg%tm a

I catl on at process gl_
conca@@ﬁb%{tag?fgq\tmafar%qtp\éqlqﬁ%i\qquf@agfrgpﬁgﬂOt‘hwp thed yg%qurestrlctlon endonuclease
recogrfltroagm@dittZSOZQOﬂﬁ aguptdrd 21 teeandisp@niladdBss 2120t INeR, in process 2123,

Q t 4
B398 RS8O ot £8eBBRLY o v
secong e@m@ﬁé&%pé@pw m%thﬁat@n iohige i @%@rf?%rvqﬂ@ue@gwoﬁ—asq kgegnition site in the
second hdERtOM21 4D, ButHBHEREE-TSPE AT fekthictidh @kmacléd%atreob@fm%r&n@saﬁ the

a.site in the second adaptor 202Q.to
constry Ve et IS SRR e B e adiaa i s e e e gt a%ne Type
lls restiction ehgonupbleasseecrauiticroitp indirst 20&0r 201). hbg p"P¢R§S theh eentinues with
methyl-gM&\eMMé dn8 bl StBr ﬁmggﬁ%[j&ﬁﬁ%e&t%gOgﬁbﬁehﬁﬂetﬁ;}lésﬁ%ldcfbr sites are

used ig ﬁ%FMJfETeQEa%dé‘p‘Pé @B%an%ﬁf?qg%/rgg S%ﬁ'& 'WeH‘y{aﬁ%b'P?ké{Eﬁ%H‘ﬂghaﬁdhe
procestsh&@hdugp Eighlees 9emt! 1 stidwainsegtivd ohal sdcoad adapec dgelationdma fist, & should be
underét(gbdftha(tﬂe pat%%&te i9 Ep[%lgélb?g to aggﬁ?r%\ g?ﬁm&g@éﬁu?@%é Q&R adaptor

atlon tor arns ar
creat"@da@a/ COP%””G@é!‘{'tPéHtO fBl"f $6 At teady U‘@F?d%seétﬁ‘é%‘?%ﬂo@ ni ckase
[0196]s Fige® 22riea siheniaticliusaation di 4 precesivhadaplesired pabitiavdf agedodt adaptor

relativ g)oagwgflgﬁapﬁgr%céeéécged usi gh@g\ ItapJn Ui *&Pa‘éﬁ dé gdaﬁtg OCF?QF%J% %2 shows genomic

erra I C represen
DNA o insgess 32 Yieg & Tyred |Srf%ec9ﬂ6ﬂ@fs$rtdpemleeﬁe rgcegpition siteaay dfido rThe genomic
DNA i§ ﬁéoﬂ&da‘tféﬂ drﬁa@insfritddﬁﬁ pRRERB L5 tb HroviBeSlgR@ntd 2RGFhaving a Type lIs

restrlc{_Len en l at %sne r%po\%gl 1on ﬁts:%?@ %&ﬁgté; érpnﬁ?géé;%{daz??%g%ggaﬁeed‘ t%'fragment
2206 im gwb@se2®7c| ﬁiégnmmmﬁamh figgt andPependiddapterstrms 2208@nd 2210 (a library

constr@&ﬂé?@ HebIRES By ﬂs@r@ Mé&b@@ﬁl Jsﬁ]g'cmac?,%{bérf.edmﬁneg@mmcsmQéiﬁentary to
mented in_proce

o TR L0 PRLGHINT VR T ARTEFAF 305 BN RGBTt Ppse to the Type
lls resmntlllmreudd)rmelsaerrmoggmrtsnenln31r¢oesi7220& thd\niapb(are speoficaf @fraded using,

e.g., u?a@fﬁ D%Aéi’y@o [aSe !eﬁz?ﬁ\g ﬂgolzaﬁ ét F‘Qﬁ@ﬁ‘} B/%g'f%% U%ZBHqgﬁge%Xif%a PCR

tor arns _ )
p'“’d”‘(t él‘alt PBW&'P?”%’ES’ﬁ%t”rtU%T&)pe llg '“’élt'rlC %i‘rdP’i”élﬁa?erfeEﬁgﬁ@%%§teZ‘i%‘§‘- As
shownatrdcieingokpotdtienl atydegradealicd nitgrendento redpt thé Tt lisoestiicflon endonuclease
recogrﬁt\’oﬁggﬁsgﬁ ré gtga#wd g\/yéﬁ/tg{ ?%dést%gl@?edg%rgﬁt Iéé r%{; %ﬂ%pﬁ] thods may be employed
to renefqr g‘gﬁ%ﬁeggngq_r@me ﬁtwngepg |f1<Hl¢d|ngw‘§g of\% of & §xqnuelegasgh in a limited digest.
donucl ease recognition sit¥ at 2104) and first

DBZ/Z”&%%%t ors 2 112. [0194] In process 2 113, a

sequence-speci fic nmethyl ase bl ocker 2130 such as a

Z|nc flnger |s used to block nethylatlon |n speC|f|c

o . o e



be up- or downstreamfromthe Type Ms restriction
endonucl ease recognition site, but are of a
waeoomwblogzedat i on that the met hyl ase bl ocker bl oCcRGT/UR®08/085741
site (such as with a zinc finger or other nucleic acid
[0197bimutocegs p210t @ senuencesperic neatityilasy )s. uskdhtopnadindsts baded thach double-

strande‘Wp%tlI§qes?rfitla—ryé?ﬁomleﬁ&séédgﬁﬁlbrﬁ)ﬂte?ﬁe}lg fiNé?J; %aﬁe@nylatlon 2214 of the Type
ecodg nition sites in the con

lIs res%q%ﬁngqnéaewﬁ%cogmqﬁ)e 3?94(5&0 Eroﬁ%theﬁe sttﬁsefror\g,a@pel@ restriction

endonp@sdse rezbgritione Adeense |tieadgyla- atao@ad Tybehs ekstrietion endonuclease recognition
sites n?flr% (,%B(? gde{ aFnQ%@S §|l1(} 0 aFeormt Fl])éﬁg t%ﬁ dnf ,@Eé 8|Fc|uBHzed and

nUC ease eCO ni
ligated, Z2d 7.rthe; PP s &?HGPRJ”&”@%@@E?% Sﬁﬂgf“f'?rbﬁteéq* {oggs 2716 gpeghy this Type lis
restricfonlehdorididase rédogni@dresite @b avﬁﬁbl’é}fbr&bﬂﬁbtldru eWhén ddnetiflf ths @BB@ase and

the Tyﬁe %lle?trlg%k E?{doﬂégegleg 1%"(% s’ r(gcgg'ggr e esﬁgrg‘%he §1e %N(;Lélh ymeg]r%cognize

er 1s re ase
the samg ﬁgqqemetor thabengl qnzyime fegognizes Bﬁwsqupﬁsﬁsewcwweh@ pRsiuence) of

the othkY @reyh»fs RS EicLiBhided BoRRia AR EAS RitH BE qrgcm Ifs r@gar.oﬁbﬁ &ndoRuclease in
or reco

proceﬁsggﬁ)é Yvi&ere g}e]@ [ gstﬁ%’;@h F?]Cgmlﬁ}??ée |Rescogargt It%lls mcdﬁzated at 2218 and the
constreq o las|282E eestbudig pilineapiredsianetrichavatigblefernigatiian of a agrepd et of adaptor

arms tg%Qﬁdde'dsto m@'i';ons-lrn&nfﬁeée)ﬁé adR”d construct is then ligated

to an second alr r arns, circularized, and
[0198]ah‘€iaﬁ'q‘|pé‘2fe§f1 ?:??‘iﬂ f'éSt 8%%?%?8&%0”8&%?4 39RRQE 378 OLthe second adaptor to
the lingariceesmstALR And # esohd amgificatioaisperaaiee e PCRfat @rbtess A2A3], agpin using
uracil- E%@e%t rlﬂllerI 2%?6; c%l%énﬁa@?@%gﬁo%}rquéﬂ atnB 2551@ A-E%Q%re\l%e primers

rest rlCtlon endonucl ease recognition site at
genergle g SCRAMANEYIG upacisgosg ieythe g@f‘?ﬁﬂf r%ﬂ%\‘ﬁ'?’@)?@"?‘l%se Né%in't'on site. In
processI22ps, ﬂ(eaﬁécllgérgf&pedmﬁlmdeg@&ed]emglml? Brop@t that issidgle-stranded in the

Type I%ggétrrbtlor]i ng%nJcl '3? ?@0(}51(91 tlﬁn Si e re !)r?g'f?h bA %lﬁg iel_cQEd"%dapg)ll' arnks 2222 and

I Zzes
2224 WWPW@@W“N I precesy %%27M§‘e F%‘B‘?f“#eo‘tpﬁ@ﬂ'? rBefdd?Rg@oein Hevsed to

methy%fe%gé!d |ﬁ kHeRIoGhIE Qtrainaed f&%e$l€@&ﬂ@tlcﬂ%ﬂbrﬂkle&:’e&@eoghM&n $ia¢ in the target

t t
ruolei g Ghaeny G givts b G4 B S i RRETieet PR Bp s
recogretwd@mjaoéh@ei in the dype s restriction enO@m@alealSﬂ rechgnition sitmefthe fisgiddaptor

2228 ﬁr&@ctfﬁ@{ ﬂfése\@teg &sh ﬁzﬁé I'I&@stﬁtﬂlgﬁ’ BhtohEasRe Fe%@é?ﬂf&ht ;I'ﬁ’é"méth%&ed construct
ces ontin

s the’\/ﬁ'rP‘Harﬁﬁ? A" %ﬁ%r"%??zﬁ "i’Pé thSﬁ}ﬁPer'E'rr?‘”ﬁrécﬁ'o%ﬁ‘E\BWf? cagy 'i?ﬁogé\“@” site in the
first ar@ichdlemhd arrfis 2828 iang 2224 [0 fhe sp@nt! adagtdrjd ras@mbd 8230end ghetpescess is
repeat@d @/he@% d.rEh&E?é‘cd%%fch?irs%[}tt 39@%\% ‘f’r{e’T % L@P@slﬂ |of1gr1donuclease in

uence-specific net | ockin rou

procesﬁ 3:%@§e”el"ﬁt6 @Q‘P\th?-"l“@%ﬂ“é%d EPngfHigt (ﬁ“slo@%t\ﬂlf'fsﬁéréjrﬁef’%ﬁ 38f“pt%trs already
addeds@a0dank fadl@pﬁdhrof hihird @hiabf zaBptbards td the tonsiriict STr@prebebecan be
repeatgdl% a&iﬁ % 5‘? S a% al?e ?e?ﬁg’(i e%sosﬁg\wlp h & qpé st a%d@cf&%BBF Rad one Type
lls restnptmn&pdor@gﬁ%qerre@ggltlw site; Nepeves ip ether, asgec)gs t@,f%gddeﬂ@ﬁamr may have
two TypRIIE résﬁ@lﬁfnkﬂdorﬂdléﬁe@é&gmﬂ&ﬂéﬂ@é tokll@MToR prédisd Seldition of target nucleic acid
size forg] ena illustration of a process where a desired

SiP H of a second adaptor relative to a first
[0199]admammpn fodhes@lioge nethodmsionepninaieth \nsertioroef naultigleunterspdrsed adaptors,
constrG@Q&ﬁ%&h@éﬂap%‘rQH %Secglg ofidHRMB N DR AP e r BNEe &dted Yt RFi@Hg a population

of conf.t@egéﬂltmssg\/ltg Pd%)%ést métza&%%ltrerﬁlrpglterlétgt?%%ngonucllcﬁyg]ent methods are
descrifedsic UB GeatNed. 60r86# 092)fitecht #@d/G6n 1 1943CHO8 SAILRUIB2{0F; preid6oe, filed
11/02/6'f aggg@f‘)@j %@9@1/6@& By %FM@&/&&SE@%EBJ%&/@? all of whlcéhzadeslncorporated

onucl ease recognition sit aptor arns
by ref%’i‘f'fd’e Foiher efttiesty fopalkRuEPopes 3nF dypRstinulapipy! tF?f’hﬁ‘% takded to mgthods and
compdsitiagarendele2@ddGonsptdificfdriestbtionn df syaptorsd adapt or arns 2208
and 2210 (a library construct) are anplified by PCR in
process 221 1, using uracil-nodified prinmers 2212
conplenentary to adaptor arns 2208 and 2210. The
i mers generate a PCR produt® with uracils at or
83e to the Type Ms restriction endonucl ease
recognition site. In process 2213, the uracils are
speC|f|caIIy degraded u3|ng, e.g., uraC|I-DNA

o o o o " o A NN\ -~ 1T
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Ms restriction endonucl ease recognition site 2204), to
protect these sites from Type Ns restriction
WepwonueBease recognition. However, the singl ePGL/DS2#ER5741
Type Ms restriction endonucl ease recognition sites in
V. Making 8NBand second adaptor arns 2208 and 2210 are not
met hyl ated, and, once circularized and |igated 2217,
[0200} jorpyppRechvBUFiRis G BMPEIFS @hNB MyeNteRsE UsetB@RNepig MuYpie acid
nanobél&- WeIEnEre B3 Refértealto hdiaih at FDNA Hanpealiis mt rah@tainwcons”. These
ase reco n|t ava

S. . .
nuclel? aem nano!eaefls are g\i\ﬂeral ca?etrTeﬁS c<)th)r|S|H%{nHI|thle c%oles o?a anIelcl.i\/crl)detemplate of

en se and™t
the inveRtianeaithpightriudiaic aeid oanp@laléaz&é@ ifvemntion h‘nasr bp fowed &om piy nusleic acid

molecmggﬁﬁtﬂé%éﬁa@dés@r%eﬁ\ﬁ@re%nzynes recogni ze the sane

ence qr that one e es .a subsequepce. .
0201}, dEiirormee Pl B R By GO Eos RSy FLihs invention.
The RTR@racessdub Aeerzshdwe rgheratmultiplet dpetnuou copies bf thii 1T ggeme. (Blanco,
etal. %8@5)?]55/5/ 'Cﬂ@rh 984 @%@%Hﬁ'@)l GPsten b %emogcaerﬁx%lei%%%@ |§’\‘38Irc§te5 t3§I|near

restriction endonucl ease recognition site is
concay eﬁ‘&f'@él?’éo&é‘ia”?%f%s%er?a”& TRdiiIs SPf (RAPeiSTOE RER &gachans is available in
many fe€SeHcbs agilabte ta thase efdrdizey sidh hsldidg U sapatiehtaNls £5,4 281 180; 5,854,033;
6,143, Lléfg Qr&ld @ §7 012@;%1 ?ea%ﬁgﬁﬂ%hﬁg F&ergé‘y g%g%k% tgf g% e‘ﬁge mqts grq{ﬁ&gfor all
prposﬁls @B‘é%@aQ'Qlﬁif ferchd éeth'F‘%St related go %ﬂﬁ‘dfaﬁ@ﬂ:‘éﬂ%?tm?ﬂ U%Ea'ﬁ@% pr other
method$. M8 of the second adapt or t o the linearized

S c and.a second. anplifijcat | erf.or med ,
[0202]P%ner?l")llpl%%lééesaé:n(ﬁﬁg]ponengs |rr1] ude sm Iaur %nCdeF %)NR r?les 8ne or n¥ore primers

that anneplie PNA 2006, @ BN relymateae iyavurtg séraracmwacamn@ aptivitptoggignd the 3" ends
of prlm')ezszﬁ'meé*@d t@@‘l\méﬁcleli rh@cl&?sid@?rr phoSPBRE &Hng a%oﬁ\@ﬁilcplé%ﬂlﬁferase reaction

r est

uracils clos e
ot iSRG L EIED HOTF SO FRUSE UL 39 gmephig DNA el
Extensigredt itHese pingers p;ethe PiNéalolymecieg foadechbncaamem gf BNAGRIe complements. In

some %%Hﬁéntst h@éie.d a%lostblﬂﬁllat%s §1ttr1@m0é?1qori| ;Qre'ﬂB@oleTé‘tféﬁd%clrcles that are
restriction endonucl ease recog nition site regl on of

denatyrefhiofrneynglerflardsd GidesatR seb Pe ‘éﬁeFrﬁ‘ RO eagigs 2224 of t he

[0203]s € seok adla:mnmhts hmplmcmbes&lrﬁlﬂé}huclmh eciseqaebcimpepested bgsuccessive
N u

|Igat|0|‘l;r8ftsh%{ljt agtg?tg:%g % 'Ié 6c‘ﬁ}grsr g%rﬁr?%?rgﬁgnet%@§fél qogsé{élggequences or if
circles3gr HgHIRHG: 8 HMéed B urenof theee shertqligoneleqtideschayiop gelpetersnghences for
circle fepigafidh, a ploedse khéwrast BiytleatchertieRZhdbliatiér €COA)P ECiNR: dependant
ampllflc?e,'t%% [le)rc&bgnrefr%resgg Pnld l{)lggﬁ Slgéegngeﬁuanriw tellgcgaréllor}s (Iéft: aodngloA'?ran%ec('i1 flrcular
templagef uqmeorrmerSsetnna@a@todmtmmsmf Bleemqlaigennmﬁé%t@ geherate pFqdgets

represgfx’tpl bMﬁ sfr@rﬁfsrof b téﬁ{bla@@%},ﬂlﬂﬁd ﬁ%&%scfaﬁ@ Q\gﬂul I@ﬁlﬁbﬂéﬁi&ion, primer-
n.circul ar

t .
extenSﬁng aﬂgi désp e 6\éenk§§T E{;\(iis t8€P Swogﬁréls Elcé?aég éngtﬁee %Ember of primer
binding eitee gwithtal @nsesweré ekpeneriiel ihgrease irathd agewt nthredustgepazd @mef time. The
prlmerga% nQJy Hehﬁa‘?‘ﬁﬁgrﬂ Qe(ﬁgﬁ&; (@r r&dBﬁh@%ﬂ@g o?r%g)oheﬁ@@ SE)Q@nc sequence

ess 1S rep eated where the circularized construct
o selqR LSPGO EH AEREPoP§ip S =T L8 P PG BRI GLP Blfsyancec

fragments t@irgdfes®d2219 to generate another |inearized

[0204]C %Bﬁéai#%‘e rg]g)hélssoava lné\%\feg bg/llléa?fyl gt P%Wﬂ tr%q:ﬁ&'égée of a brldglng

templagt DHQ ﬁﬂf‘@?m%}tﬁ‘ﬁé toReth hegingins abG Nl thefrro g mplasyls. ‘Q‘:ﬁ‘?’?”lﬁ‘@on of different

target DRPEaHyed cbm/e&&ﬂlnaﬁncﬂﬁﬁtérsa@@hlﬂm& oAl Sorfds Pordeg ibfigfihg tdBplates.

[0205]5511 %ene?r{b%dlmtehtg féu%?ett of"ad&ﬁa%a%hac%ﬁ&ei@cq? %_&%ﬁ@é 971%%'\5@ isolated based
ction endonucl ease ecognltlon Site, owever, In

ona p@"[t'ﬁé?r fepdse stieh agadesired rumbgterdyPe Rl agarr - f‘Fﬁ'? PhRIasion gay be isolated or

otherwlQ6PodRBscl @8 4. difd de(é@te@ﬂii%%@hxﬁéﬂﬁtﬁlaft@&ﬁ@ﬁést b@n a%br‘iv‘éﬁtldnﬁl spin
nuc

recise

conum@ios Bkt ' Bt S TG eom 18 por TRl PIGIFTIGe g crested using
technigugevechmstRids f or cont roI led insertion of multiple

|nterspersed adaptors, constructs conprising adaptors

[ speC| fic orientations may*¥urther be sel ected by
DBZ/ZOQ@“H?ﬁI ching a popul ati on of constructs for those with

adaptors in the desired orientations. Such enrichnent

nmet hods are descri bed |n US Ser. Nos. 60/864,992 filed
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nanobal | s, which are also referred to herein as "DNA
nanobal | s," "DNBs", and "anplicons". These nucleic
waelodonasobal | s are general ly concateners conpPCEUSY08/085741
multiple copies of a nucleic acid tenplate of the
[0206] Methat's fonfornaihg RdBgf teuioVeation axe debscrilzadot BlilishedfPatemeApplication Nos.

WOZObﬂ‘Q@@Gg %2@9607@&)4 Wdf@@b 1%5623"0 %W%ﬁ*@bfo@gr‘lo‘b goﬂ’eﬁ&dt' IASlecatlon
Nos. 8508k BTl 1ol o P ERE B 1 e e Mool Blep 5o 122206385

11/93&098al BO&I(ROS AN neged, 707; 111981798, e VOB OTH7; THEB1RBR T8¢ &8 filed October

I I L
31, 208?%1}38?%53'?%‘5‘1 d63; 91?9&‘? 6@?91175‘3 %bf 1?/9%)18%9?#%58% 1679 124;
11134 D&k uxE. %§4ﬁj451 |6%2 0e F\1/ﬂ151rﬁ9t1 h%ld)f whlcthar@prg:p@ogaéqd@ere\i’n by reference
in theill @fitetycfat Richukppsdsi ane &f paeiRDRBAfoLMMRE ARG @Mtedt fotaing ENBOr
sel ecting conditions and reagents for RCR reactions is
avai l able in many references available to those of
VI. Pregdugingzarspys Rf PNBs | ncl udi ng U. S. Patent Nos. 5,426, 180;

[0207]5 Jr&ﬁ\@a@é’éﬂ DiBS 4Bthd BRentien Qreﬁls%&]ed%a by suB@eho Rkm Wrﬁbmla&ay of single

{e t
moIeCLéFsi el%{ﬁ,s cgggép 3 FWa&%P;{:fG\éaleﬁlFa ?%8tl]n|0é11ef upi%@hrcﬁvgaien at[achment and
non-cqveleattafidchinent dm enca¢mbegineoh e gt dave nwy rgludeg caRORe probext thatiform
compl%& hsoédsdou[alggp%e&;@ﬂﬁéx@é hitn cﬁ%n@ﬁ%@& b&%u%@gmmcﬁle such as an

| ude single stran circles,
adaptoﬁ PI'Q?EF%eOE ﬂ%q”QWﬁ%%[PbOFB“%NAC%W%PV8§eS ”&ayt‘)m%st‘?l %}%\“8\' gQide clamps, or
like strioetwien,ghss fararblaxes pittearapters asddsontiet! jn Grgazwrt etred U Higpalint 5,473,060,
which %rh@ﬁabﬂnc brgga% ,ggerﬂe,g{ged to DNA circles, nucl eoside

UFP SP at es, onventi onal pOl nmer ase reacti on
[0208]h Mefhor's oSQRMNG #FRYS APNES of the '?:V&ﬁtﬂnr?é?jd%fﬁu@fi incRrisher Hatent
ApplichtibatNop enNORE07p20208 V8020060785848 IWOIDODNASS8 1, had BS20670%288,@Ad U.S.

Patent %oﬁlic!éﬁén NG b&?&%ﬁgym?d}%ls%aﬁg% ¥IF %%@1 { 3‘2%‘91 16,193; 61/102,586;

eners
12/26 %5030 th/265mB88;, 111A381086: 11381 804 elﬁﬁﬂ/8§b§97ot1/%1e7 96n1\/"é9f§’>ﬂ i76fi 11/981,761;

11/98 BT R d@gml&aﬁwg%m,@eﬂ 1@/!98136@8 11/0&it 608! €1/5be 38t Ured7 5Ss: OB 124

s S o A5 B G Al B % o R e rrrec
in theipgnticsity fordllapurpases| and in aeticdier fnagtl tm;chmgpte@mrto ﬁqumbg arrays of DNBs.

[0209]5 Hpébﬁ%%‘ntb%dlhﬂe&@td Qjﬂ‘aég mwe réét:t'ivg@tméﬁdn%meh ﬂﬁ?’r’ea& with complementary
contal n

ture
f””"“"é‘%‘tﬁ'ﬁ%ﬂ’b%‘% p°'%5’i‘”°|ef’“d& MAGHES Ly 8“5%‘%’%?% "8%98 Ty n‘?%"é%( of the same
technigrex usdgo aftachltBblés BimmrbamAyts,gEDg]L&rhletot/ iet $20004) Gages, Chromosomes &
CanceEQbeﬁﬁdBéﬁﬂM%%f&ﬁ ﬁt' I\/rlétjllc%a @@rﬂlﬁ@té C]E13 ?24!3;\9&&1%% incorporated

nown as "circle d I catl on’
hereintgrefeegeeg %ﬁ:{ﬁ?ﬁal%?rﬁ?l qfffCieeE%tt ﬁhedd? hyd(f@ﬂ@b'? girfgpas. gysh as aclean
glass stthitd thhtehaslb &pl czmeamaﬁon@nvﬂrioﬁs @adtive functfonalities, such as —~OH groups.

Attach%%Hﬁhr%ué’Hcro@Qgrﬁ r‘l:dsf ran et&/g%ﬁécﬁ Aﬂ%le& mo egﬁlef ar%d re?cct)ive

|
|rcu ar t

functiogalitigs en @e By &8 @taésoﬁgSV@S@ ReteR@s beemicat q{@ﬁd‘ﬁen@)f t he
[02101 ﬁf@lh ﬂIrtﬂer ernﬁ)‘éﬁllhkhtﬁ Q)olyﬁucﬂedﬁ@&ﬁﬁald&tlé%fcan adsorb to a surface. Insuch an

embo rpené de %0%% %otl !renzg%tec%e/see{gémrﬂ%qséé Funo?agrq?n spgﬁlﬂc interactions with the
surface,qn thneugh iner-cavalentaieractions sudvh an lhmmeaendvbncmg M@ dein Madisfiggces, and the
ike. Sites, with a consequent exponential increase in the

anmpunt of pr enerated over tine. The i mers
[0211]u ég%chﬁl&g} Tl% agsp Lpgﬁlaatm,tg%squ UH¥iRg ftgngifnmesr tgﬁ%gqﬁre@ncompletely attached
single hejcawes o )otter reﬂggntdwmenafrcmpemlle‘r ipepsatinerteps whoses@esente is undesirable

or thatfa‘Pé' ncﬁ‘ngpec'iﬂt:élﬁ%[)ur%rb Qurfa@e desired product. CDA results in
concat eneric doubl e-stranded fragnments being

[0212]f 5} qﬂg@spe[cb@@l@]s OF3IFHAACE RET ONTREY IRy eHe 39%‘??@%@@@” B?g)screte regions
may bk ingéborated @fto 4 arrgeé udiiyAnéthods ikaovar ie sreneteand esribed fdgiengerein. In

exem&%qy%)#ﬂggdﬁnwdlgg %:ﬁ%gtc%é(m Fe%cﬁk/gtfuhcpoq% tfég P(%g ?rglﬁe@ which can be

popul'ation o
U“mtP@W@éﬂZBNAPﬁﬁ?”ﬁ@“@ﬁﬂvewked in concatemers by a
ture of corresponding britfgi ng tenpl ates. [0205] In
IB””%%ﬁ% enbodi ments, a subset of a popul ati on of nucleic
acid tenplates may be isol ated based on a particul ar
feature such as a deS|red nunber or type of adaptor

s o I o



Wo2007 120208, WXR006073504, WO2007 133831, and
US2007099208, and U.S. Patent Application Nos.
W@ 09022385; 61/ 026, 337; 61/035,914; 61/ 061 , 1BaT/USHHE085741
16, 193; 61/102,586; 12/265,593; 12/266, 385;
[0213]1 Th®@8r&te zgiohd M@ have8efinedNicatidhs 984 reg787arrag W@ Imay #@8espond to a

rectlllneg-r/ p%ﬁélm t?eQZgong-%)/agéll or Yr@]rlke Ape/gglgﬂ-arra%%psucﬂ 'reg%qs %Wgeous for

cetectg Pk syt B G pioslecot 110G he S5kys SHYRGPShASE. Asp Bty ancior
secong-21a§e arflicak todiidd talthé Asticted Area afaldiddétd bgiddPliqvidala m@é concentrated

or mte‘r“QaI &%aﬁ@% éu%?l rNFQr{ ﬂIo?e@th? Er%b% JPX uge%f r?gr%[}’ﬁgal t) rgtnﬁ% rthereby

prowdtng Q@herﬁ@galrt@pgg%@h{ueg %;%?ﬁe%gtbmggnts @NBSW%@Ugﬂnﬂbdlstnbuted on the
discreirédrs sothabiNgiser] @gi0r s ehmallg Niglyats peive af\Bsheafiffekdh@single molecules. In

other \M;}E{Se |t}1 ?&J It%a g %} or?o?g Ilyaeﬂﬁ[%s;a%%qm ﬁ)]gdi%ﬁgl;é reﬁhgr} %&QQFPOW but may be

ec U
made sy %erém%yut@n\vd&mlf@ﬁﬂpnﬁeqve@m ipglersdecoding apgiatien. cAvsFie the identities

of the gl rﬁh@l@&ﬁt@tmoﬂa'&dle@éfﬁh&ﬁ%h&%sp@&éc&ﬁ%ﬂbce dré‘ di@&#nable but not initially
e.,.ca

k”OW“feugP'(.l),ﬁ%gﬁlgPd&'gg grlfl e éur%ca o kﬂlog%%u 8?{@8 tltjepsf t%lscwﬁ 'F] selected
along witngstaniemgnt olterrastvpnsl pacehaedtuiad etryrbirescan pyed o thedike e correspond to

the sm@@@ﬁﬁgﬂe mQI'ebLEé%er'ﬁJe%%th)ﬁ so kAt YhdMedin %’m&gdu@@QFeSappﬁe%Fté YWirface
bes may S{H;%I se ol i gonucl eoti de cla

S“bStaé‘t'?'”M YUY @g'ont URSS NP M5t R aNS P 'H%Ig%t orJ%SO"éFsembOd'me”ts
DNBs desfispbéreicbniarsuaoeammonisigt disthste tdgiBns ip atpatidmds Matdief) 8@Qsh that specific

| ' t
DNBs K\g‘énﬁ%gs& a'ﬂ%&%ﬁ ! ?T’}/ E@B(Sao?rﬁearfgsb?g?d é?jag OO$ Bkﬁggl%dns& g%}e?jﬁs%ﬁled on specific
discrelgregif8 O£ SPURSPT PISCTPIG#9I¥Ked Pat ent Appl i cati on Nos.
[0214]Uvm8200e0e3§g§g§nt5 W%ﬁeﬁcﬁ&% re@@@@%siﬁﬁs?pltm 2B ¢h some
emboipg sy e psest OfG'TFrﬁfée%%“f isig f]ed%@eggﬂom %1)14 061 toléﬂm 819 'y some
embodirBerit Bje Hdd FARcoBGegidR/iLi6 Thea9Rje of ROROR, BT 1 um?® In embodiments in

which %‘%@%%% are eﬁ)g)g%naggy wc@%r/oééét%?%lgaﬁagp%’ffétgi’%g% gi;zec)sséan be indiceted
by a single dmepr glgeg_monlmeggg ogs@r;zh reg[ppggrf,lrgmg :rangg_pgpm %gtm to 250 nm, orin

the rar?gl;/ogﬂgm 36®Gnm b1300 fth. 1r2§0me'l-érﬁ|§ﬂﬂnen%25ante1—w-&ﬂn?er didthinces of nearest
692: and 11/451 6

11/ 451 ich_are :
e AP e el Rar ety <t B o Befr e gmiegpments. such
distanédslarepit nmsm agifiein it unparo mmubram thk @dinga lfomts5e ac 00 gen. Generally,
dlscret’eﬁ‘%%éd’g%ret eg’gﬂéﬂsugﬁ ]thgr 4 %ﬁ%nt? ﬁf t%@?%g%qg%?o% ohg stitdLE are optically
resolvaitkn Jp PR Pbecimenish ssione BEY be\pranged e elfigat irvjjtually any pattern in

wh|chfég[dﬁ§ hmajbf.rtédaﬁ;amst he pol ynucl eoti de nol ecul es to

[0215]t ? haeaﬁg\éaurgeen t o%g@? %rﬁ%é%'%o ¥hevc\ilas\éreg reeﬁ; (I)rés o%a sgrface because the
areas erfwemtze discrete r{aROOAYfer@RNdSeinGs Diepagiveal a&a@aaeemert inQhe sense

that co%gatgﬂers Beauerdcré@ibhiar stfdéfur&ndo AR 8ing kd\Rkh @B%m Sthls¥me 8

h are incorpora erein
oo SHE OB A Sar 8b A DT S eRE Ty ol ReBNppumoes
concafgyner Righalthec pgyméraced thedikeh as a cl ean gl ass surface

[0216]t l&‘%ldg\%ﬁe ot &Wp&gmrﬂ)teruéed \Qith tﬁe céﬁﬂfob@% dn& ﬁfetﬂotf@of the invention to
functionalities, such - gr oups. Attachnent

form rqr}c[ipr@@gﬁysc 6'\‘/%’?%?‘??9%03{1'8%0”[56 qu\A}éaé a\f%surface preferably a
substgptdlly plagareoifacd @o tak sicgk msleaud to Babitdrogatédiare i the edmd pl@:. The latter

featur® ?erﬁ]ﬁfefﬁéﬂz{nft 98@5(%8?*0? 8y B%&ﬁ Fﬁ ?&IC% ﬁ()er:e%éﬁ%g dﬂfﬁgotﬁ&%&c@ the support

compriset Ragde | hsteindee pifage of tissbaagncarnsise sactye fungiignpliies or qapture probes
that cas]wéh;s@dwtoerma@mz@etjnuctebwepﬁxtwdméeI eotide nol ecul es ar e
[0217]S mgl(a:rléothzeergst htr: g%lgﬁu ﬁ)oﬂs 8@6%||nven on anrt E(Eggotqugn%rt}émﬂlgrﬂ when random
arrayswp@lm#genlemrﬁgnalwe@wbsd@bnmp@reﬁdme@qwamsmaﬂe/olumke Suntable
[0211] Attachment may al so include wash steps of

rying stringencies to renttfe inconpletely attached
gl e nol ecul es or other reagents present from
earlier preparation steps whose presence is

undeS| rabl e or that are nonspeC| fical I 'y bound to
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DB2/ 20900556. 1[ 0213] The di screte regi ons may have
defined locations in a regular array, which may
w@peI2ehd to a rectilinear pattern, hexagonaPCT/US2008/085741
pattern, or the like. A regular array of such regions
solid sugpogtdnedetialzgeinds nfatariald etacsignss, aaltachdaraidedaedtgasglass oferamics, silica,

S|I|consdltﬁﬂ§|v§rlcﬁ1@|p|a§t@seéj1dftﬁém(btln gn@ésrp@éfsthgé%é Btk @%ﬁ&%ﬁéh@ be in the
first-, and/ or second-s i cons confi ned ¥

ange phont Qei e e dh SHEdPER. iﬂ"%e%p%%'srg@@f BiflUBitoIUgkaga microscope
slide, iaping acoife iiat &tuatbroly silatized s This mgn ad accpamplishedilisaugl epnweinéamal
protocglh & ea}%et@atn@npilgﬁoﬁﬁh arbg m'ﬁﬁ@rgoﬁ M aaéaﬁ]] gr]f (Sf%aglch%Pﬁ@ﬁ)%&lqnﬁethoxyS|lane

provid
N,N- d'@@%p%&dn"ﬂﬁe ﬁ't‘ds,a”hm&i,s >9(leée ?Bah%l%w)ft 80°St VhigUP i asrerpyEiianized
surfac@li 54, Blakie le€g) (1095), M6ledutd BiofecAhol®@), 4: Q3. 0Budhsa ﬁm‘uéd ib yeadily treated to

permlten{§g{télclhkgntrofgaeplt%{?e]o@nXuc?eatléelg g IN epg \ﬁc{?ﬁgh alpnj Oql onucleotldes witha 3’ or

arra
5 triethydgneglygelirApdryordldances &b Bgatpqﬁf@@pgﬁdeqbyvq) ,ggmf to appllcatlon to the surface.

Furthef @l’ﬂbédﬁﬁéﬂt@fﬁr fuh’dﬂbndﬁﬁﬁg By (mee peParly sGRIckyioNGseQklthe pFesent invention

are deﬁgl g 8&&)?3?7{? ni1 Héﬁ??%ﬁ@@p@%tl%ﬂ ér&{ﬁsﬁﬁ(ﬁ%&é@% 6320%%,%5;;%?/035,914;
61/06 rldeC Ul ©s193561t108,5861V81269,698; d2/2G5038ed1 18988Q96;UIrNf98¢.804aNe 11/981,797;

11/981d79%g¢’gs:513t’:1|b7|gﬁ 1 gha\éﬁ 76‘%1)9@1 ?30a|1’1/§81k6?3@\’\ﬂ/969%@1 t1hﬁé3'8'i 607; 11/981,605;

MI9251%a THY=7 Pt e 1?% 1&’@%%%5 810’5‘1% %‘ﬁg1 WW ﬁg%\tat“‘&é Wf‘r@h‘i‘m each of

which @herdirsihcar@satedimcreferankeinuts antirsty fonell purpsseeangl io particulafet all teachings
reIateJ lja%reégh{fr%’su Cegq{er?(lﬁﬁ\ﬁ}gﬁﬁ?%%nggﬁ Efeé&v\@éﬁééét?%%q%rmmg arrays,
particygsly aEayseé DNBe applied to surface substantially every

[0218] Bgérﬂjﬁ;dlnﬁan@(b@thphr&dntby in@hicigattern affitisefete RLIBEE e required,

t. [ sed.o
photol%lgggh&/ %rect o%rb%grqﬁ thg@ggrg}r g r}ﬁ%rlnlph]ﬁ h?, a?\qg i?r?oepﬁﬁtel@n?y be used to
genef%ﬁli?érpatt%mﬁzw 3 yiige V@J }?é/ciifﬁlﬂr@cﬂ\l&g Fif@'@%?ﬁ 4.iled, pafent {3,854 Fodor et
al, U.SS s @BmIsan7y, 3esricndi (2su) Joddyal besthy 6Dt ApfiedFhySitd) 87: R12Bak 6 which are
: arge ?II rsépcg)se% Ironcespem fic discrete regions or groups of
incorpefaied NREW By LY PSR [0214] In sone enbodi nents, the area
[0219]ofn ahesgpest. sufasgs emiring 4 @eglity bfaiiﬁcr:@termﬁionmdfabricawrm
photolm%hm&&nméraﬁl %(/ﬁl@bl@fop%a‘-ﬁ?fl&tcﬁjartfg.lbglrﬁé‘{e |s%p|'nr&o$t&?wnh a 100-500

nm th'@ﬂﬁ%&l an%‘ﬁ{"sr es'?th Eh%‘i"?é’&) @F'Std? %‘8’1‘ B?K@d P%Eﬁ tB%%“%”é syhstratfgAn image of a
reticle mdth g @attefrn bfrregior.t@ beradtivdted i prajeted lontoeimdbxutfacresitie phnto-resist, using a

steppé@h}\ﬁ"é? e%o%ﬁrre%g pﬁcﬁ&?e@.ﬁtsis Qé\féloﬁgcp, rré?ﬁ%v%ttﬁé at e%' (ﬁ‘ lpﬁf ec@é&i pattern which
square i n shape so t their 'sizes can Be 9 ndi'ca
were g¥posgd &9 they ¥ spirp athisip AREPERSd Pridlagnasichitd. 4 %’r‘i’e}‘eéﬁ%"@ﬁ%"h”'q“e
capab@lo€protudirgeetyding eetaif. Theanhslrafe inthed takad 6 stEnhgtiien thdretraing photo-
0] |
resist. Aﬁ&%%klﬂ% tt]:er (ggltg\glgfg %%ﬁ E)SRJB [Shael’é?té)ilt Wﬁg?«gﬁebg t%@%ﬁpcted to vapor-
depos@p@@fr@n@nqumylgwytry}e@op(ﬁ;llqr}@e ThaAgsitnef tWQW@fUQQ'OW%anonomer can

be tightlp) ccsmrrbueﬂru;l vbrry|n§ moﬁééa@@hoﬁ%nﬂné moBioHhdt €l &fﬁa;n@e)s e@bﬁjré Bf the
n t e ran

substr@!%tg.e P %%60 n%art@xrﬁ)g mHy the p asgbmgé%héng rpé ngay rre% W|th an(m:apture the
monomgrs iThheubsksate Is thdnataked mmdqo purg tr@fmqnh@yed|0é@nle@@npt@galtm@; monomer to

the erche@ sdif AR& HakiRg, (ﬂ'petrbl‘ﬁﬁlhl ph&sRlskah gﬁbe reRovRMRBing acetone. Because
I nent s | ONsS e arran on a surfac

of the 5 ff?rlerﬂf;gl in 9ttaghryerﬁgmn@f.tw q e\mltr’teﬂeﬁ,lsé E‘”‘h Aoy @PF ﬁ@atlonallzed areas
on thelsolgricomsy. refh@8 fdlct throufuthe aestorerineeli Thest sreasttindeilrtner functionalized
by rea@trn tﬁgn{ \ﬁlﬁt ;Sinetnﬁerqéa omi&%r%teQn BSQIhﬁHﬁ%f erdﬂe SHd F\Ii'ﬂlkﬁéalmethlyformamlde

ause the areas Iscrete re
The S"rbé‘fraé? Pé'be”tcép?Péer‘élr??C% W'ﬁhr?t"é'?e ff‘%‘{jfi'eér?é@o”é\?'%gges Alipratively,
oligoniidie@fitles dan bé hrepsrenwith 4 h’abrbfbioﬁmadlﬂimn(Shnk@rf(GﬂatnthBearch) This technique
aIIowquecgllggmjlclgﬁﬁﬂle% besét[agﬁetdgﬁrgaﬁ téjfﬂe 2 UC k?ﬁo%ﬁueé & kg)'rl? ghertleby avoiding
add't'oaﬁ'é%t'?fﬁvzaﬁ@%t?@at ed with bI ocki ng agents, e.g., DNAs
related to concatener DNA 4%t her pol yners, and t he
DBZ/zogloqsf?é [0216] A wide variety of supports may be used
with the conpositions and nethods of the invention to
form random arrays. In one aspect supports are r| gl d

s " o, o o o s o o o o . a



45 DB2/ 20900556. 1sol id support materials include
materi al s such as gl ass, pol yacryl am de-coated gl ass,
w@emanie3s§ silica, silicon, quartz, various plRSI/USRN8/085741
and the like. In one aspect, the area of a planar
[0220]s Uir drather ampyctirairfages chdainiag g eluaity fof disaréle Begiops 4redaifticatpghby nano-

mprmWﬂ%g%%P}e@\IlL) II'JF @N%‘%Jrr’ag pl%Hlﬁ)cfﬁgﬁ ta du§rt£4tﬁ§t§até3l5 spiH bt W|th a layer of
ch m croscope havi ng a surface that

it PGNP I AT SSchRE] TR S Rher Rl e transer yer,
commaonsadied the nazinnplayaatr OClad r8asted.igprint aollthbntmmt o intprdssioh onvehd imprint
layer. q’yne b{ Irtﬁlblgtafé Sk i ﬁB sz!yé?ﬂs %n %d?éeﬁ %%MQ reftl,HMé] antll the low areas of

yl'am n
the mar%gpaptbmg){rﬂ%f%llﬂyer( @egat@g ttwtva’tsfsrt Ia@m@ar%péﬁnev&tw tlaehlmprlnt layer,
it remzRAxYSly Ligtoiched wnmaﬁeam teansfeBaydrd are tieh hardeddity)heating. The

substrja\{g |S§R%H yrﬁ{t m% O;S %h%gé{ntl ﬁ]ie1 a/za]r%%s o$ @mg#é%%?t‘ﬁg 8rasrtz The

per m
SUbSt'@tIe I'Sgbﬁmﬁ“é%'tzﬁqj@@ap@r d@POS'tl@y ap Fjwr”éﬁdlﬁ@o‘@apt ure
[0221]0|Ir1 aﬂﬁﬂh@ﬁé@@&tl éﬂjﬁ§ce\éﬁcbrha|ﬁm§a pQFah@ of dikdr&tk t’é_ghoﬂﬂ BreGhnfiestbd by nano

et al, ted ab o
prlntlng fta?pr{)%e%aﬁ)%) pgugtﬂ ﬁr?rl orleﬁ)gargdpt[a%lrg@ty t%(érlre?tggrrrtaas?e\{ ﬁ)old, which is a
negatieniiyeds ofehe featfies réquinest anchepring hergl. &riok Heads dre psyaiepade afg soft, flexible

polymé'Lé‘Jf: a/(imetﬁﬁlﬁﬁ’oxbﬂe (tPtﬂﬁ/I@r ?ﬁ@ﬂ%tehﬁvﬁr%@% fbferials havmg different
descri be ation

Propeiligss aregHiNge 3 e9 8o g%‘r@?éb%@‘f 8 5'5ES @ Se@i‘? Boss ih&feat”res onto

the tofBlayet ofl@sidtIBterBluntio2;ob®Bled fePip2 6furd 93t prd2l266n@®Bhs. The print head is

then st]‘t%c?e%qo gg@sm; %%s%g %tcﬁﬂg pro'é&sjr& n%%]ve ?t% ét:l'{'a?g laf thggr:?ht head, and
981, 76/; 11/981, 76 11/981, 730; 11?981

ellmlnqtg_;jlg@fpogeﬁ_the prlrﬁ_p@gj]gusWrela_x._qtpgg&er@@s of tjjg_}agtgqssg%@atenal Random

array slbéti?es, adddanutdot bddusinghiand-priridd by Zspiosildyy dshtterd bt amine modified

ollgont:jl'czl'éoAléeJS og%zd ta)%gugerqby Iggéﬂvggz]ed s&r?at%h ?tﬁes% e(_%conuélec’otlgeeﬁr ouﬂt serve as

pora at ence
CathrB Qfob%f@?,thQR@Rl Redyalet Coel Pejentibrdvantagette a@mntlg@;ngrlethataebty to print
interlehd @b@é?ﬁg of RfFe BT dca@ﬁjﬂasprf)&rs oh@ItHe B 8daAt 5rf':la¥/%u@d'dﬂ freiE walilb be

| ate t) ,
ccconi 06y Hrotskie P o 18] NP B brREnioe? B Ring hlanoggtem. and
all patierpsiitiing tegptaertte fany theffingli strosteree sunpgit pattermarsich engthiodsealiow for some

p03|t|oﬁgl%568d'|rrgrb@?f\lﬂ@te%en§ l\l\ﬁﬁlt’] "tr@}ar}t‘b%ﬁ{anla'yt PO ARHY,, coﬁ‘tﬁf‘ @oncatemers
itho nanao

rint used t
Conta'@g?tp%F%?f’@C SUth Cﬁé’?t‘ \8/? P]%””S At 'r&g\‘/tﬁ"g’é‘er\‘/%t? frg‘t%‘?h%t‘ aéalﬂdf"aé‘é@y
[0222]e Irgitill afrithiar asygecet high detditSarrgyatf eantturd plighBydBivtide spotaif st micron size is
prepar@h usu% asprlrmﬁé ﬁ&\'ﬂ o?g?pﬁﬁhrﬁ&%er p@%gred %rgrqgﬂjndlg%mﬁtdleq;f btrmdles of about

SI CS
10,009 {3489 %'Patoettpa e VchWOF%ne cleAgiad mpigial g}y Rufing fe! fusing fibers a
uniqueBfedl is peadiuteichst haoaticat 50- 1090 amplotesabprytedby alsisttaret 25 fold smaller
or Iarg%re%re c{%ﬂldg egggl?f(ﬂ{geggttlgyet(?%% é? %éo Jﬁ%g%%laﬁlgg @aterlal a nano-printing
head ig gipjaip¢chhaxing § VQWl'Qng:@Hi‘tt@do \Wiepersige F@@tSS'UIDS H’TWf"tEtﬁeé‘R mayg e psed for

deposmﬁg &@@ﬁ&tebﬁiféb St other tmnd@hat(protee@l @boﬂeﬁtldebmb%bﬁdtew)]ortdhemlcal
Z SU

Compoﬁija&t UFﬁ ?llape wi?n \ﬁgo%s acli gé%l{ VéttOéta emgo%rlytgntzr&et%e&sgﬁeréool is used as
a pattqrigs syppdride ge@slt pligentp:legtldy.s pegthgrtblolqgmahg chemitad pcp*e;pounds In this case

only pé¥d eéatempewr@ mdyR oehtgtt@d \f\/i@fﬁﬁt&%ﬂdl & tsteq;éts&%@%so a flat cut of the fused
a ern | C

fiber bg%e)rg%ge( t&eg wegu&e%lgtamretég% CPfES gné: gllog/d E%td?ﬂupg%@&mwy \tloveoccur only at
the tipplidesaaf the cdres) ¢hus alirdingtind éhealeo @ fon gtchieg mbaiiu ease s pladagesipport may
then bl LE&?@ aﬂ@hth%rd}ﬁg{cbﬁé%néi‘PJe@tbé for M&na lﬂp(ﬁegc@ﬁc% Iéb%lstt}ggcpto tag

to stre he remalnin oto resist. After
ohgon%@tlgﬁj or Pﬁ@r ra%cgqqtsz TWé]d%\flcel péovltd(gaa rge)flteld of view with a large numerical
apertufel(petentamat 1)z a$ttam|3|ng dheintvaftedls that deffedm aitltﬁ; @ateexd ot digonucleotide

depos%ﬁprgé)ﬁgé)@s%tj Ed é”r]l % (o] 1%0 %Iﬁ‘e%ﬁt"&@@%cﬂ&[&‘é n%ta%)éye%l Aaﬂ&ﬁ ThIS process

I ona nononer ‘can
requirgs F@Wﬂeypoé'ﬁﬁﬂr\g@lf Ihétﬂ’f"ﬁw‘e%'io)?i) 5p5@0 e@nﬂﬁtvwwfphq@nweot'ﬁearray may
nonmer and the tinme of expoSure of the substrate.
DBMOQ@W)} areas of quartz exposed by the plasma etching
process may react with and capture the nononmer. The
substrate |s then baked agal nto cure the rmnol ayer of

Y T o o N a o e



all ows the oligonucleotide to be attached directly to
the am ne nodified support, thereby avoiding
waeadwoviasml functionalization steps. 46 PCT/US2008/085741
DB2/ 20900556. 1] 0220] I n anot her aspect, surfaces
be useddertattaetingc? ta 100 differenttONAcfordla®me etad as aliffenisogrce DNA. They also may
be usefdaarda%&legad% frﬂﬁi@gbﬂ@{t 'ré%t)lulldntéﬂglg beGQNg IﬁIM\ Eaecmggﬁch%r tags.

gro ucti on g tz substrate 1s Sﬁ
infomgepieaa Bp &Gty POGISECetimb A |6 e b A bAg And read 2
bases Ibgy @ombiratiee 00F6 chlyrp endibsingelsi ligation Sydidsem oatplnjatlc&d:ydv and 16 decoding

cycIeSTﬂﬁ Wﬂaﬁ E%%m is ef&%mﬂ% %d?rﬁt%(lnggon (Q@ b'E%h HJmtle?Xiecrycles) is

I essi
requirgdper fraginank thus gAxiding moge iglpemation Penfyelk er@,%f e SYC'QSrPéf SU”ace
[0223] rmdnem%pdoamrtuple&rrbym tHeaMeaRth iy Hel pRsBaore4 SihdId gurtabé.i For example,

patterr%la arragwjb?{[laqgsts mg nSef &?du:cgcp troln%ttch t ea gt nqtanf96torr%§f' gl[ql%tg Yo?r%at A

ayer 1s
produgtipformggichmbe arag ed2 p¢tterw<é ﬁmm»SGmralag@rS;ﬁt Ammcifetherd 5x2pd 3.33mm x
3. 33m+nrway Bt 4.80¢ pltdrabsh e.hglé BEEd & gﬂa"s@ortd'b%ﬂc hay slen egricBly compatible

t t
meterly 01 P HATRE SE oA A ey SR P BiensR adEAT sopre regions at
microrgeienpiteh. FildeopBetiserotiteesuriace drephysicat barddrs meylbdysed &pirevent mixing
differeFGRATibs! HéﬂNééﬁ udiesfdys bed above. [0221] In anot her

surfaces containin lurality of discrete
[0224], 95196 Aé&thagsor farping @Hpws Pf B&?'eg‘élﬁ%fﬁn“”%ﬂ n e aftRPL a5 ApRligalye to forming
arrayswéBSBphot o, inprint, or e-beamlithogr aphy to create a

[0225]”@@ erbe !)rguat@@'aC\Mdé r%niee(g?gﬁstlﬂeg f Ib d%fr nﬁche?cg %QEMEIQI%S of the

requi red on the print Print heads are usua
inventigg g1 ksrplagced gp g su chgq)rbwr@lng&sg]‘rﬁ@rre@%rqo fogm an array. In some
embodiaénts] ieae diytleté iegmnay cHRIVSy fronhBbsut mad gyduad aoo @ro|dcay§ ris further

emboog%ear{%(ﬁg (ﬁéc}?'etQ% foﬂ a9 c&ﬁ& {)m %[)glﬁqB ‘o er%gut bgﬁ)tlzrast%%Pout 800,

z su
about B togpyg40, talbeutﬂ@&?c %hoé@oérﬁb@lﬂ’tﬁ‘?éo fleayt 5%&/@@0%‘50 tp@gpu 100, about 70 to

about m&i gnsduaho @it 200, r&ha aﬂxiuegb b_%m My MoRc@dd pressure
n I tlons

.S, th subjected to a . -

[0226]pI LSC Oﬁﬁ egg)gglgpe&f Caﬁ aﬁs Of&J %lgggg{esnpfaﬁ%rag%r [?IH%S %rg Breo(\%jed in densities of
at least 861 b 203, 4 hid, pra, Atorhe andlionanadeceles nerrsguare diilgnedert i on of

the print head due to relaxation over tine of the
vil. vénbessradingsd al . Random array substrates are

manuf act ured usi ng nano-printing by depositing a
[0227]p &NBe mMad©®hccattingao e dicttiods dalctigarnbeleaditl dlesivanide ididentifying
seque (f%lggg[g{égﬁﬁjcpélc%%{jé \f)g!:ei ég%e%HeJt(?rggom rhe%sir?the D Bs r%vide poths of known

€S WO Serve as capture probe

SequeF!@F@‘*}i elugredal owtleﬁﬁaqﬁeiqaqmcad@tam'%@g@n vBemepRdingd Wit mAgjods

ut|I|Z|ng Snéhbﬁar@kblehdénymé Bropdsd. Methddb Sfdsﬁ@msmﬂédc&ﬂﬁﬁce&ﬂth the present
ferent ca

|nvent|§n ;51889? seqlllﬁn ngWBSfj%e%lgg gpecgﬁﬁﬂugﬁcea i rgg né%lrgg)éfzigse(e.g., detecting
particytar itangdt ngpuanael (erarspeqificarepes) andlcbrmsfym@a@dvbrwe@dtiﬂgmﬁqg Tre methods
descnS@dﬁfe?erlﬁ & ali?s@tbte%&éb to @B ctdubieiPatit ?eraﬂ§n9feh1teﬁt|s régd t l'ﬂ@ér variation.

N t1 I nal structured suypport

uclelﬁgi: %glggtl éﬂa‘ Wlfc ras g|8 g%rzfsqxprleaﬂ '%n?:’%@?'ﬁﬁ ranscrlptome all
mRNAgiresgtit 8 sanpli) and idhiectioamtibennambeayf sgeoific seqaenkeor gtaups phdequences
ina sa?rﬂﬂec ééned'ﬂ%rt% a%%ﬂé@d glné‘th%pﬁe%gdk geéﬁgéé%ﬁe@n Cﬂtﬂo&ﬁn the majority of the

bound at qular Intervals throughout a random array
dISCUSFIGQQ%‘fInllsrij@f £ fo idgnifying Iseoa;g@t@épf Dlngh ||tg\ﬁl %@Qgrele?teglﬂ}aé?;her non-
conca@fet@icléfoeacial cogedmts banbristig as4pndrs may aiselbe ted lirdthe 8B@irents

d using a printing head or inprint-master

demm&&ﬁ%géﬁd froma bundle, or bundle of bundles, of about

10 OOO to 100 mllion optical fibers with a core and

chvaddongviembesasalseqByicipyl | 1 ng and fusing fibers a

uni que material is produced that has about 50-1000 nm

cores separated by a simlar or 2-5 fold snaller or

| arger size cladding material. By differential etching
ssol ving) of cladding nat%?lal a nano-printing head
Obt ai ned having a very |arge nunber of nano-sized
posts. This printing head may be used for depositing
ollgonucleotldes or other blologlcal (protelns
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ol i gonucl eoti des or other reactants. This device
provides a large field of viewwth a |arge nuneri cal
wW@p@pHTes (potentially >1). Stanping or printiPQ/US0$085741
that perform active material or oligonucleotide
[0228]d Spusintéseh DRy aleqensyally identiffpdiimacc@rdanre WD thehi Hrésentgmtention using

metho@i ﬂe%@&'@ I%?élrln Qse&ﬂbfhaf@)ﬂaﬂp%b@ fahet%v ﬁg‘étl&?(t ctF%rLr) and tﬂér%tlons thereof, as
ositiontn

ess re r head
cescrife beaBath B S00C HIePIH-CUN Y NaTesoe gotaeicaBl fest Raapon i a
target neojeidlatic DB 2eROOQYOLD6bel yetianged uttidormat! b ddatiorgofat kkast b88anchor probe

that h;%mge%_ltﬁgﬁ or?ﬁlﬁopﬁpéaagty %@%ﬁy&&cﬁgp%k% h‘g{ ‘%@%‘ %33[ ﬁ%ular nucleotide at

an |ntgrLQg_aqu|tl?ré§r@{t Eﬂrfeé‘PPngf)@t(g gb\V” D)Sq”ﬂlée wegﬁggfoplpesmon The
seque AR 106 Dhtain@ g Siniqldibiedtiniigilahel. abthe heclatdes sitdntdodaliéh position is
compl%rﬁ%%ri%ﬁh%ﬁ%ge’gteioge'%theéj%%gﬁﬁep%g Eén }P%ﬂgh%né)cé%{regu%n in A ligation
prodqugqaqﬁ@ning;thp iugia'ﬁ lalpel W?@'P dheprdetshied| DW'Pt@ﬁS ef;ﬂhffeéenawm@ry

embodiﬁ@rﬁgd)f%gAE %@lh@&s aryﬂfﬁldé‘@yel&/t. IO b8 EpREdia¥SthhiShe foIIowmg descriptions
nu

ted tion (e.g.,. | |
arenefpeary B yring “pE el e opeP o ST e R BB AT A ooed b te
presentiswventionf or mat i on per cycle or nore cycles per surface.

(02291 %Ierﬂéﬁtaﬂn Sr %§Mﬁlally%ﬂnblbﬂgﬁa@rr@®s&o &fe ﬁybrﬁliaﬂyr%}tbb%amng or
on a g?e surface. For ex

the forﬁ]ﬁr‘f’b‘?f ﬁéij'?f '?%We%‘d‘ﬂg'??t Y i B@dsp P FS g n@i‘fa’i‘fﬁt kefveen the two
strands hiea gtualegaamtie® ®NArm@Siewe bétwpéradreolif @runtaotide Aripecohd Gtpriowr binding

site onfé3§| Faﬂ@eobr%c@’a agldxggyl‘%plelﬂgr‘itgr{/ rﬂu&éotlgéggré( g@%l@lr A QM(?’T @}r A and U),

C
orC af,‘ﬁ €c EWO 8iRglerstEanqgy QNﬁPé@@AGTO'e@F'%%%V e é?"d f %esiu%;%‘a'ﬁﬁlﬁv SiMplementary
when mphu&eﬂnhgs o onggtiand | cptim@Ely @ligrall and confagdexamih epretiate®itiotide

S 0
|nsertl<§1s o'FH'éth o%? %flcr: \%ﬂﬁ' étsiéasé ngutgfﬁ) /'T{;]f ttllﬁ_éﬁerr%é%nd Qs%ggrﬁ ge?%rea(r%out 90% to

abOUt§5J’4°faéJééVQﬂatht)P@f’/@talab%ﬁ@Q"/ers may be used to prevent

[ozao]rmg us Hdkdirf, er’fnyHaa'ﬁ@rﬁ%fér@ I&Sthbs.to\e&@rh WIREH M@[sfn@hé%trarﬁo@gBéﬂmucleotldes
ul es a

ind PR RSB CAA SHPIE ST PEABP LT a o aTp nb e ErAE T Housie-
strandBNBEYNUFIOat Js aAsyhwid] or “tuplexp p Helyidizateah, conditigingewilt typigally gfclude salt
conceﬁ%ﬂ&'lstdf fR3s Mbn MMF}%@ Usd’é”ﬁe% tﬁa@QdOQt S08¥ Qﬁcﬁ%a)plige it¥&han about

200 mE{II $&C PH'Q'Z?@QPB‘?% gagfﬁgﬁr?ﬂ %‘H sglptfogyc.ucr] 3 %/n‘géPE or gther such buffers
knownerihe cit melpbrljzatemaempekirgtaree tan oty lonafnFiE, oo atEtygeally greater than 22°C,

and mag%dcaﬂy érQatQQMaﬁ%&% @Qh@ﬁ/WCQE/ ‘in é)ége;sqffgyb%r H brldgzatlons are usually

nments, each discret regron onpr]
peﬁorrg%wpe&ﬁrlqgsnté:e%tpngc@ 0%{1515@[13 Wef‘fﬁh %{b%Qbe%\@'b hybsigige fo itgdaraet
subsedju@nedtau tvill FeOhybadiaeb tHeGbtHed, Lﬁbﬂhﬁlmﬁﬂt@w satp@intesd Gtringeralaonditions are

0 t 7
sequea%édﬁpg\gjg%aggg e (ﬁqe?%g& dlfgége%t g %lth?‘fgt Fégr aeg%ﬁ@g i%%gr fragments may
requirgijp lesg Uyt@g|zat[00merthegf@r@e@ﬁ%@@riﬁ@ﬁi@gthaaptp(ﬁg,fgag@]pnts As other factors
may aﬂ’é&:{he |sﬁ|n@&ic¢oﬂrf96ﬂiﬂlz%tlﬁﬁ wﬂﬂ@ﬁh@bas@w&ﬁp@'tﬁn BROMhEAREF thdlcomplementary

strandg pres§nce iPrgTrdc rs‘r? an?so%ndg}gtf %)& 8f2ba5% |s§n& in%StPﬁ ?qmldrlrgz%d of
paramifefs.is teHvpertapt tharsthe gbsoNBsmM¢BRR 7Y abiNBs patdeteaslons. drengrally

str.ngénpcdnhﬁom@mtéé% 6& hiRRese @b&m u%ftr%rT &b tﬁgy@eﬁ.@%uéﬁbe at a defined

denti fyi ng sequences in nucl e ¢ aci d
o s RELH b R ORD A AR FAOURE DR FPb6PRE SRR Bl 001 tono
more tkaroVivh ssiguien cencehietiorm(or othersspitat alpHof algat &0 tcoaboalrf and a
tempe?a@tﬂé*@frbq %ag%'ﬁ% n&Jr] @;(dn% \%}%ﬂloﬁg&g& %@6EW’§O%W§BP§§ mM sodium

uti [ anchor and sequencin robes. hods of
phospiale. r?d“%ﬁ%ér Aj aﬁ"'é@éb?’lﬂ’a?nt&'@p%ﬁtf‘f? ‘gﬁ& Cp?r’%%‘étﬁP'e f"rﬁ@ﬁﬁ'ﬁ $RSRfIC probe
hybridizathsldRuredixanplen of saimgerd ebreiitiohsgre Sl kidwindn HieGHesRe & ekample
Sambltoglg Qgttal 3%'1?%/6@8/%[’%0[‘(]!?9 4 Lab(? Er?/(i\\;lénﬂgl (B%ré %lloaéprlng Harbor

equences . Ic’genes) and/’o
Laborqt@ré quﬁyl ng and/or det ectl ng SNPs). The net hods
cribed herein can al so be*tused to detect nucleic

DB2/2°93°5?6d rearrangenents and copy number variation. Nucleic

acid quantification, such as digital gene expression

(|. - anal yS|s of an ent| re transcrl ptorre - aII MRNA
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descri bed herein. VII A Overview of cPAL sequenci ng 48
DB2/ 20900556. 1] 0228] Sequences of DNBs are generally
WO dwanid28ed i n accordance with the present i nvRCIE/US2908/085741
usi ng methods referred to herein as conbi natori al
[0231]p Ae beedehecdiro thel tergel i aaenéraltyPéfers)to thadennzeratere iabwisictt Hedfrobthe population

of dou@l% sﬁlﬁ%‘e& h@@éﬂc Q’% @Weculleg bl@Edn%‘s dlsggc%ted |ﬂl‘6%‘n§f°e%trands The equation for
a nucl eot i de ul ar “det ect i

calulgiog e HO G BTefe e hTENB e B ot OO Elaip veses. 2 smle
estimatd fdiid DIvape oty chloularedibyoyie bqugpedn: IR =6f.5-6i6 .6l legDiNaa @4 1(%[G+C])-
675/n- ?g&h%eﬂ ﬁ%%lcteaﬁtls M%H eoqé E&Lﬁgﬁ ﬂaﬂAd[ caﬂ&n &%Eentrglfonggf 0.5 M, or less, the

a sequ ng
G“‘C)ﬁafﬂt?”tcﬁﬂe&’l’eeﬁée%é’@tj |791°é A ”ﬁﬁ“"lbﬁ"t%rb?ﬁ@aﬁﬂdd‘h'sﬁwef Gepiqge of base pair
mismaltdhas (seOE He SPARMsK I 6 af. €2001), Wolebuldydisrisb, 2@ abddatotyMeanual, (3rd Ed., Cold
Springﬂﬁaltrt?oﬂ_ebo ??—’#esls orbtheT'?e%ergr%%g ﬁ}%ﬁjd@ ﬁ\a%lrsg ?t%éeltre]éa ?Ar{;@éa%ons, which take
structqrahae wpbgea%en@@ncya@@ar@qt%ﬁthssnt@ @@?Bpféﬁ%ﬁteaﬂaw'?tipftqf] & (see also, Anderson

and Y&UAG [ BB, @aaraqtat.wlané}ﬂys.«r&aaﬁcsh, PRSkE iqua Hybﬁo@aﬁérpahoc/aawih and

occur ng Jj.n ation product containing the
Santaldﬁ|agﬂgeg7§’§b°§}m tﬂ/cérfi; 1038{ %‘gn det ect ed. Descriptions of
[0232]dirf drereaarhple sienghiAbmyetmebisiimee ot teredf acPirgle wBAlLoabslliustraged in Figure 23,
anchopﬁrelye ﬂ%@g hp&id@@é tola tco%iehe%ry@%rﬁﬁf a@taﬁtgr 53|@§Bf ﬂn@ 9NB 2301 Anchor

escri ptions
probe 5?1% et é&‘f‘%ﬁ‘i‘%??é regHoNHECtY BHIR AN ‘Héaf%ﬁ%ﬁ?'ﬁéﬂ‘i §3°§r Rtin some
cases gmclampabsechniby designedite$eath intaivientbigetmucle@22i@ by incorporating a desired
numberG? Iem@ﬁ)ﬁgeg at @5 terrﬁMp§$ﬁ‘r§gérﬁh%ﬁbro%grgy |§£@1@ﬁ1§ﬁc\élly |IIustrated in Figure

ers to di zatl1 on or ase palring
24 ang dgspbef! Bﬁthﬁffbeé?wd poelor S Rataty HB%'P%%ﬁqP%IwgcﬁfObﬁﬁ E?“@l"ﬂ” hybridize to
complé@fiérigy regldafofats tafgt nuclkR&lagidCand sbqianeiag plobe thavdyisidizaadiscent to
\A r .
anchofjrofbs 204 ReRund o E BRoP ML Bal oy BEANMERGRR 2 e, he
sequegqlrpggqr@aemareage@@rgllyrﬁe@ﬁ ipeclaefiaigonggagiideneampapipg two parts: different
nucledftés! eﬂ?ﬂfeiird@r&)g_aﬁcﬁh poSiGsIE b t|h¥n aI}Apo@QQe Bade@lorA uARErsMbasdat the other
e-stran

.and G T in nol.ecul es are .
pOS'“OQ%(SWSt %acﬁg“’gﬁ Be%{ea?ﬁ?tf E a&%%‘f %tr?e%‘??%{l\‘?%)”\%ﬁ%’h u‘i“ﬁéeq“e”"'”g probes are
labelethyith @detpcieiie lpbel thrabdifererdiates eaghtSepwdnicipg atobeg)fierd thersdquencing probes
with otﬁ@ﬂﬂ@l@&@e@g{qhéﬂpgﬂloﬂp ﬁ’ﬁ@aorn'tﬁé &a%%hl%@ﬁété’tﬁn'F@%%@B' QQ&queﬁcmg probe

2310 tEfl‘trhé{WH"m% %‘?J%ief‘vo Q?ChPfe%[g'?e %?‘82 GP‘?@ 8@/'r‘st%dot° é'l‘?cﬁ?f’h‘@ @%%e &’H'dde”t'fy the
base atd @psit@induthe 8886t hacledanirnt 5 A3684rorh ﬂ@fﬂd}apté«sasws &d FigureRBidepicts a
sﬂuahor{thlerre ﬁ#b Zn‘r{’erll ggta)n rbg%qu 3 b%&stlri%npfhgq“lgaéén 's.[é W‘ﬂ'ag ot'e’\‘glly descrlbed

Sl ng | e-stran nucl eoti d non- cova y
below ttpg MGHO%%“% P%sed:érﬂl EIP%b% cleggidednegriAnie &5t fnCFé’me?ﬁ?S at the point of
ligatiofi. €midé figafeg, lﬁdu‘ﬁllgaﬂeh yhcr?oarfmlseqadnangi pabgxdry usHee avhyg @nd the dresence of
the ng?tf&}é% odﬁ?t ORE e{#rlég ‘s%)etelc&ed 'ﬁ%?ifhg Ia%glt IME%OQQ% tefgﬂitsf}?r ¥1¥'o!>é and

entration
Sequemnm@l\ﬂybﬁ*ﬁhﬁaé%@@zilmtw cake yea fp identiina eedivIMRAC! hases of the
target RECIdi€sckd drieabh ab@afteaao_ghdm inf DN, hﬂ%tﬂd@élbh enth®bihdher protieSand the
sequeg0|r2:qhor%e][r$ag/ L chlkr ﬁg(\},\t}%lnéilahl{/ gﬂsérﬁtgfa{qeo%%gf%ed%il%ggy Iogthe get\steecgll relies in part on
the fidelisngf dredigasee whictagertgeallpwillInotligats if3iEre lsatmismaich gesedathieyigation site.
[02330 r'l@l@tp?é'seﬁthﬂ'@nt%g Giso %Hﬂld@h@th&déﬂh @ARIkh MvoPr %Feea\'ncﬁcn%ﬂ)bes are used in

C, and t C I n exc
every QPR ARG s, SRYED Ny or BYHEES BN S FRRPAL Wi
overhapghdethodin svhich adirst amobpchrebled?d92 ambiesecwit aricha ppibe280amedch hybridize to

compll%p{aPﬂe&gnst&aﬁ Léapto"f” ﬂ%e &Hhﬁl@%ﬁ@t&ﬁ&j |m*IguWé5| thé ﬁrtst anchor probe 2502
dize to ot her, uncoggﬂl mentary sequenc

is fullygprlnplﬁrggrﬁgry &%Hpttre%%oférpeeadggta &@’Hé'ﬁ?e%?ﬁ%ﬂ?‘tanafﬁ’d pg)rb% 2505 is
compléhéritay et seconddidhpter regibn adjsicetitts themgeslizafiar posikangdltie, first anchor

probe ! %eqs% dra%gﬁg?p o%e ey ccgr?ﬂge%(?egle]ﬁe%}g b J&(%[ tb%ke;rﬂhhsom?t is not adjacent

nperatures tor Specil Fidl zatl o an's
to the ﬁrﬁ%\%ﬁmﬁtpsobe ASS BIasaE ”feaﬁ@?‘md@”ﬁw PERP¢ B@blettpBybsitlire wgeagign of the
of hybridization, including ¥ase conposition and
PR2OY8Hgt h of the conpl enent ary strands, presence of
organi c solvents, and the extent of base m smatchi ng,
the conbl natlon of parameters |s ‘nore |n'portant t han

o o o o o o o e o o o



phosphate, 5 nM EDTA at pH 7.4) and a tenperature of
300C are suitable for allele-specific probe
woylphoti2asat i ons. Further exanpl es of stringentPCT/US2008/085741
conditions are well known in the art, see for exanple
target Saatdir anirk221 2 etjacent to(aﬁémq_r)251 Mihee'ova reangCbastitinh gTheAecond anchor probe is

generdﬂ?%rsﬂgr@{o%eWWQhed e(lghre |§dduglegﬂ%5#|d§9troh @%té’lﬁﬁt%Bn li C?atlon to the first

anchohgpéer |ﬁftopng¥?elo{1%? ?{Qch?rrﬁrOt&éH%HSaqt?R/y ti;ygfl 4e§i f? oeufeqeguent methods. As
discust@gberafouthe “srigledAAthmbtabd, agboltohseqoemirgatrabes 2808 that represents each
base tﬂ&%%%eé&bﬂ%ﬂﬁﬁ%n%%%} get"ﬂﬁclgc grc% ﬁ%%t?e%d%ﬁ%%@ table label that

ocl ate he equati on
differeptigtes gagh $a9yenHe PN’PPé'Pmﬁ*ﬂRﬁeéP%“Cé‘e iPEpbes Withethgr ”Rﬂ?ﬂ)&tﬂeﬁ 3 that position
is hybfidiiad @609 to A ddaptbearichet pype siupledaiddighted RrtedeRsSinal 8 Gi3nglse of the

of V. . cul . e ,
Ilgatedga%tﬁgtﬂ%;o%:es. rrt}tg gﬁa _!_el@lsﬁ’%ﬁe%F%&?#%%&ﬁ%@eﬁ&o&% are designed to
mterrogaytg the-base ag is {ireenesionspeoefehecligaidngroins betyeqngiregnggencing probe 2514 and
the I|g§t@(|.1 bﬂdh@'rbrdﬂﬁg BB, Gice B seedHei bt JreR2505 ha fe Mage(hérate bases at its

t t ent bet 0% a 70%
5 endy E@aﬂﬁﬁﬁeer 5F° %tgite”tar%gw '}Sﬁt" ag'dtﬁﬁgqﬁg‘twé’@d? 6"@38‘3 %Qt ¢ sequencing
probe picd fuull teh azes dleshy ivledace hgtweeSieiargetloudleie bicid R512(4p0 @) adaptor 2511.

[0234]'V¢H RREAE o th@RMRNE deddi t&e@@%rﬁ&@i cyf a'\é%GMé‘l:PAK r%étﬂoclf‘# the & aRchor probe
Har bor Labor at or ref erence

term'”ﬁ‘%& F'B%eé i85 &k Bl e E{‘&dei"dﬂﬁﬂﬁpé‘tﬁptﬂ’?§ Willgs; pé‘tPOttQRaée'y more
degenstatelamt] ltheﬁforawnlvbak/é a gieateeppiatieldo odtanidiyee fodhe el df fitedirst adaptor
probe 9&%@5% Ilgfaferto B!H@S é%r{d@dgﬁtbpd?o&g atrrq}J ﬁggtegloﬁgt DNBjelrosd?a/ent such

Young Quantitative i zation,
"gat'O’P\Ef&‘iaétPdh%%chncl-ﬁﬂﬁh?rd’im?ﬁf F%Hoe sgﬁatlvg|y|agwateg,ﬁq1ergggﬁ iglligatiog to a first

anchof frO&:/9r to Blsémjblﬁimg&irdbﬁ 36¢h ddd&dlidn m@thpds 4r0 d8slibddnn MiRtBer detail below,
and m&éo%%%tﬁoq%%}&% as s cﬂ"?{yusot%;fylrgget g [e?rﬁlgl otf %egﬁéﬁi@ Broeg%such that they are

able tqilgetgenbz%Q pwmletr énchesprels ¢ S@Wﬁ?'@ﬂt@ﬁ'@%‘f‘? pﬁ@'g‘ﬂ'@f rprigifation with respect
tothemmror 2308 of the DNB 2301 . Anchor probe 2302

[0235][ §?Tra||8? tloiﬁidotgﬁl tclg/gli. %ggg%ge’rsc@t%gl Bavedlj&h@% épégcét%(ﬁtgﬁt cIPAE methods
utilizing thedzess neemansbordectieg aeditoentene@eded byttiee' predest inventient

[0236]n W Ritidn ?,Qé]t%ngb(g I‘eQ&BﬁspSHn‘He'dBQe §t oqgél‘ 6cﬁdofrﬂml%{|m@f each adaptor, e.g.,
nerate bas

the e EAFES EaHEHRET R PYCTFIAGEL PR SRR Ricgdres 21 e adabor or e
other @t@tgceadtions dau bt Hedirebtiinaiin which besescie dhtédterirat détectioh positions 3’ and 5 of

the adgﬁgel%e&%ﬂﬁ%@&]eﬂangotregaﬁﬁs %%%@cd‘r‘”sinlult%g sl.IP— |zee tJaQes on both sides of

| ement ar regrons o target nuc el c acid
the adg@at?é%tt?@edp%ttméemeﬁ@e —r?yatquav%y BAPRER t o anchor
[0237]pMahipie cadies df cRjELt @thether sirafenticubr Bible, dtt.pait identifpmoakple bases in the
reglonngﬁe {aYQePXuc?ePcpéddC %{acgrn toottte Qdéptogsaﬁﬁbrl Wﬁ %ﬂ%&ﬁ o‘g%re epeated for
ar e raa\ sets or 0o0l's ? onuc g
mterrog@t@p ©of rgplh@e g%ep@a@g&: withire & tayge ucﬁ@@c@@y,c iag %ﬂch@rwéobe hybridization
and ez &ticliggdh iréatighe with b%en@%r&ﬁéﬁ{?o@'dlas@%&% Mt&ct hakR8des at varying
er

positio % Cet[]nolged1 Hr ﬁtg rt)nrte(:)rga(ge Egtw%ea{tcth %da g or f,\n %rgg{ %ulgllglg%glglt Pnluaity given cycle,
the sequenring rarnbeSTLhed glegasigied ﬁgctdhaibte;@dently df ahredrenbrepitbases at one or more
positicHS @6 ARESwHPRE ldehitbs 1o hAS bRItheAb &Rt @&%Qn&%%ﬂ&{éc IgMe the ligated

r fromth in r Wi
Seq”eﬁ Ob‘g‘d{% g’édsﬁeﬁt?e ?‘ﬁg eﬁféé‘t ‘ﬂ? E‘FF%%S%E?E pg?"f?”{sl)tlé dglegfify the ligated complex
is stripped ofsdf ittt BB aml Fnegucyele 2Badagatos egisenudnaing pmbb)eyb2laliélloh laad ligation is
condu &prldlzes adj acent to anchor probe 2302 and is
ted to the anchor probe will identify the base at
[0238]aAﬁd’§'| bejagpreipted. IRNEs & e tnvRTion prbesed '%Ot%eéé%%‘ef‘?"&ﬂﬁ‘?tﬁ%ds n
additichd@ bk ePAlR 8 ethodLdescribed) bib@e Adcl iy othies sayushdingadyiligationfreteds as well
| | . . e X .
as othe&%gugﬁ%ﬁ F"gg‘g%?‘g"‘? ﬂ? F/ltﬁogte @?:{gﬁ%e qg%c%é,?%%bgglzetlog,astehL?Jﬁcmg by
|nterrogat|on base can also be "closer"” to the
ation site, and in some ci¥ses at the point of
MMQWWS ation. Once ligated, non-ligated anchor and
sequenci ng probes are washed away, and the presence of
the Ilgatlon product on t he array |s detected u3|ng
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over hang" nmethod in which a first anchor probe 2502
and a second anchor probe 2505 each hybridize to
w@oplorareht ary regi ons of an adaptor. In the eRGEHPEM08/085741
illustrated in Figure 25, the first anchor probe 2502
synthesis (ihelliding seaugricegbn brémsy ektgnson).ichaihed segiuenting by tigagon of cleavable
pmmeégﬁﬁﬁgﬁm251 1, and the second anchor probe 2505 is
to a second adaptor regi on adjacent

to
[0239% N@P*ﬁ%?wnm SSPPoSTORT PASHe B SeHHEnFa o SlsR R recp giect specic
sequeildes irse@@RtnaREECK, pelobey dtstorcd By e Hededidg poignapt@sms (SNPs). In

such n?é’ﬁo%§ s%ﬁ %@lﬁg Br%[)%g tﬂéﬁ}/slr I@ahdliestf) Q%Brtlglgér%‘é@[bhaé guéh%% a sequence
contalrﬁpgbﬁgNPsw%BeF gPpfied. @ﬁp §mu§@0|qgcpr%pe§ é@q Prdiffgrentiglly lafypled to identify which
SNP iDBedeA0if HeTmgetliualeig @tid NMEdhet gotasican 26d Ze @@ at@iibination with such
" tion). The second

Sawe%%%ﬁ%§£%?o%8%?é%g§%ggéﬁpgg?%mCHﬁ%rt to be nmaintai ned

alone in its duplex hybridization state, but upon

| V§B1egHencHat he first anchor probe it fornms a | onger

anchor probe that is stably hybridized for subsequent
[0240]1Mei dhedSpecAshetbrasztiSnedtianaeiel atetHobefor Bemigirg sefintes of DNBs by

uhhzm?‘g%{bggcéﬁ%gqlg%k)ﬂ Qr{)egioggtjlﬁ %gé g%;egtr @g?iég,%nﬁ%%ergt’gﬁ% owdes m?thods for
identifyipgsequenges ofiNEsdhat uilize @ carnbinaterisbprele aticher “aat@ét(fé’éd-hmp@od

GenerhiBbeRALtiIRIvesl idéﬁtw@rbt rhu%te@ﬁde%@g hetsarau @&s;tiorr\gh @fa@d@eenddrémc.d by
bes, with

detectltaggip?o?)g ﬁgea:?igh Hr%g ct d)rm%d bngaté)n 06a %%H%rc%&}e arn g r§8(i11uencmg probe.
Methogs ofitiee idvegptiexcaaird ubédjaseqdienes & frationer Hmenalllre 5equence3sf tHedarget nucleic
acid c&ftalﬁ&ﬁn L bspt s rﬁJﬂ'@@N’Bs MR RBesedtd doRiBn 8XAHPA §enome.

| ystrat ed ure 25, the se uenC|n robes are
[0241]dé§p|§ﬁ@aeq erthqﬁp%rregoalgfyéDl\{Ehg)ntpég%s F?ﬁ?f'”q Mmpc units, each monomeric
unit coppsisitg @resor Hlorepddaptioes dnid gadrpe@mugeic adid. bBtewarget nubleic acid comprises a

plurallg%ﬂ&ﬁ%b@&sﬁlgﬁgel'h%%elr% @Jigctlgrhﬁosnfogarte@g t@Q Bﬁ(gg%ggﬂ;@t sequence for

Sl nce t second ad apt or ro lve
which geayeprerinfpranaiafsis desied. pgwibe é%ec'qt?d t?yetg‘bgﬁé”sthﬁ Pleiepaalys target
sequehdettas iMkiple @iegetionpdsilics Cor adict s@&ubdse intbin@iibig requwed for example in the
sequeh@@e({f E?ngﬁétgg eo\%e%?% Ej %gfge%g% ervbg gﬁg?rﬁé Qefgg? géer tethrI] + nalysis, it
may baé%%awsmu\‘ém@dtarﬁwgﬁo%ﬁ B8 pgglgulq_rarefag234] In variati ons
[0242]0fl'hé b}@séhbKﬁV&]tlﬁ'@%ﬁd&&ﬁetI@ﬁaﬂpéeaﬁeerng Bhatl @tlllbé £ céftihation of anchor

probe% :hnd SS%%en(C)'Pg Prﬁge C?é{ eg?gn%{nﬁrgrégs C%S u&etgb rslp gst rﬁesawg%nga@grrtfc%otide that
is desipeedde ojpwide therdentty yf mtc@omw?éa@arat:téarajn@cttqn@peﬁ@rtvéa\mrmt nucleic
acid. §éh‘(1@n<§ng%r&5é§ ﬁf/erQE & HdnlinsWhiA @rgd? @édﬁehéegaé § athPstts&ﬁJeﬁarQ\; probe

rst a robe but also to
may L S0 Do PSP CFRo0 e B pRelityg a pipnd e
domaipr weaatmssiirsttaigeigiramhaat "sedoad tagget tidmaris'ec grachnaficth equivalents herein
meansptrlvg %gr%or%%al?eﬁgeﬁ %!ecﬁj‘éhéevvﬁ h¥h M'elﬁ:ao\tcﬁ%hﬁcﬂ |seJ}9@rg£<ah1Matlon The first

a 1 ONn first anc e or to a sequencl ng
target B?%% magg%ﬂlre&@t ?%P&F'i‘té?ﬁhﬁéta%a?f%ﬁ‘ BRI OF fhe dEpt ¢! second target
domaihdihihier sefaraid lby belanenmgdeqtmﬁédefemdMBadsptch ThsSterms "first" and
secor%egr%q{)LM%nY ﬁ%gﬁg{ %H %%Pt'éﬂ% otf ﬁ{ @eﬁ“enggs V\tl tnges%g&h&trh? Brﬁp Pr?e%tatlon of
the targefSReHeNER: EBfeexéF‘%eﬁ?é@h'ﬁg Ag %P%‘é"‘“P@lOfé ?)W’lpil%'lﬁnﬁ’fy target sequence,

the fws@t’dr@ﬂtj&ﬁél@ﬂ]ay\bé bcé’t&ﬁ@lﬂ@% todhd g&oﬁﬂ%ﬁa@f or§ thﬁél;econd domaln
es

Sequenmpgf prBtI;es can overla%lteegd a?hs?f.equwgr?ecg)ﬁ cas brlgl e to&}he f|r hrbases adjacent

e appreci |Z|n
to onederminy e ef arasiApipr, prddessord equ¢nsng ermbe mm@@hkebytﬂeﬁei -9th bases from

the terRMirfe8 8fthe b(ﬁﬁ{)ﬁﬁ(fb@am[al@%@a arh %ﬁ%r&ﬂe%s trﬁ&q}é@%reﬂg bases)
A'temaé%{%h 3&&%6%&9”0'@9 ot bRl atibr e aierine Bphpa teminus

"unidirectional”™ with detection occurring 3' or 5 of
the adaptor or the other or the reactions can be
idirectional" in which bas® are detected at

mm”“ﬂé?éctlon positions 3' and 5 of the adaptor.
Bi di rectional sequencing reactions can occur
S|nultaneously - i.e., bases on both S|des of the



positions is correlated wwth the identity of the | abel
attached to that sequencing probe. Once the |igated
W@ ewaenesshg probe (and hence the base(s) at theCT/US2008/085741
interrogation position(s) is detected, the |igated
of an agleptpl @ a seccsrtdrsewwedn@brbb@ctantﬁyerldma) the @ basgseatjacst kaethg fdownstream”

term,ng@lg%%a@&d sequenci ng pr obe hybrl di zati on and
n i s conduct ed. 38; W |l be aggr eci at ed,

024300 PR LRPEIN (UBRPT PlCGETREALs Sanants pryoic
nucleatigd dt@dpedifit lachtort within the plohetoaigddy teddnaten maition false deferred to herein as

' i ng other sequencing by ligation nmethods
an mtggéb\\/é\‘g?q 6Oz%@”ﬁﬂher sequenci ng met hods, including w thout

[0244] ingangie| aPPIsY GaeHFET RGPBYESHDYSedWpat P?ﬂ?[’ef@,@d’aéﬁ?ﬁf%@seﬂyThat is, a
probe havinglhiP4c08M20 SMONAISNTIE Baedlg acbtit biodésd haaey eindbsige mtnbinations of

the fOLH h&?oh%? E%s%g g%‘@/@ LC)SIt‘f-(:) 9 eq? %H&%g%sﬂg/jttp%}é%#]egg\é ﬁeoglt e|6th position.

(As notqsd Neteis BRI dois : W@hopblp tosasigoieneP PRS- foBFKaaPlsoWhRY an adaptor

probe Hwﬂqré@de@sﬁeg&& b&RREC fok | bﬁbnﬁﬁqw%%%lly aﬁseaoia@agtst prmlcsﬂnsnsmg the
u

{
sequeBcgI (S?H%slfpgﬁc% gq,ltgq%sm%%er% ﬂ@? ﬁ%na (Elgrés(ﬁj 8r?8f P]odw so it is a pool of
64 propepbes that will hybri d| ze to a parti cul ar sequence,

[0245]S Llﬁ %@e@b&ﬁ%%nﬁ?e&ﬂrm@&d&b% FRsitN fouV‘éMférerQ@ IBRIRY F@cﬁ’s can be
uenci n r obes can. be dlfferentla | abe

Comb"fet? 7 aéﬂg‘F PHPIRRAT 1159 SNPSTILSIESERE TIYP: INARY PAFGHEA SPRIEMester: 4
pools a@xe iusked, dembiwdth apilrffathSF(eanlc ladss @t the intes@dation positidniandvitioa different label
corres%r{dg'@‘cféjﬁg b3& ?ﬁ%cﬁh ggf&bp%@tl(grp Tmﬁgg'sgﬁuenHﬁé E\FBeS ar also generally

specifilcit quenC|ng
'abe'e‘é)ﬁlé?hé%%?“'at'ﬂﬁ é‘“ﬁ?%‘g%ﬁ‘ta Fi’aﬁt{FéH{ 'F‘Gﬁoﬁiﬂ“@\‘/mfé@” (PP df%‘ih a label
that is idiferehi ffoyr thg labelg uadaaqe@cm@ piabBswithya duiferénthua@tusequwmnterroganon

posmopy Il:ér%%nﬁ&gr ovfb@f)qgéan be us%pﬁ#\lor I d;é/ t?\pﬁ\ll EtNNNCNN-dyeB and

et ho quenc
NNNG(NN DRBE qﬁhféﬂ.*e tien. p$ lpag as BeAvssHee @H*'P%ily “ﬁﬁotybfée a'ﬁéhf@? embOd'mentS for

examdlé @%N@Beté&@ﬁhﬂméﬁ%ﬂ% nebR6&Y & |h&udeQﬁé\bodld’IH§lth\é GNP calll WI|| be either
a 1t1on 1 n

f tide at
aCor tagﬁn | ﬁﬂ@gréyﬁéon"g% ;?V% g?eee qus?{lahlg Igeéréa? Y?SI)@ Insegye emb3diments, if
the rqupﬂq@m dcfr@rsmnhg}iy Fathga thao mimyftargausin d‘ﬁo?amp dpbheandedione, just in

dlffereﬁleﬁéﬂ)gr@é ek NAGIQANEN- d»@tdﬂ&ﬂsctaﬁt)e hgé% a'ldﬂl?é?rm leQ&tioR aaﬁ‘nd *é?ne‘r'%%@nal is
n or e ent

e
dete"t?‘g?rd’@{ aﬂ‘b@F QTOEE%W?S&% BYitvalhiea SF??”% p?ﬂ{ls”w@ﬁ\@\' %Warﬁﬁ@sg”"d”ced
[0246]t hredny Elhe sspIbCIRY rpethd:ds@ilasqmbedamdremfseaxegengmebes[rﬁéyztﬂa]/e Awide range
of Ieng‘{iﬁsS fﬁl:‘lﬁa‘iﬁéjatfow 3t B%{)Olh 85 %és!%s ﬁ]\lfﬁt{% %dﬁﬁ’m Eecq%éncmg probes may have

repeati ng nononeric unit each nonomeri C unit
lengthg: @rf‘m ra@?ﬁﬂj 8P 5 &t abpt . a'wb@ Brapodnld: aporlaf §@boi de1adpi 8 to about
14, abatiodo abidue12, angetiountictb @baut acbakesonpri ses a plurality of
[
[0247]d %F(Zlﬁe'ﬁ!: ?d_;prgge% otf lh%l%géﬁerﬁrﬂ%gﬁtﬁﬁ g}e %@@g&%tgﬁgé; a&%%\rﬁg}% and in general,
perfecg\emﬂg@ntam masarenge pktheltaeget @quer)_qg swj:h thatphgbridization of a portion target

seque%ﬁnﬂ@fo@b@& tlkb)/pr&eféﬂﬁlﬁvdnﬁor{ dteurar n.pagicigr EﬁlshMpcﬂtaﬁﬂﬁﬁ@ﬁe interrogation
posmog Z)%seeangqhe (?éecgurm;%os@ﬁn b%%&)%cfir}fe?:g)ego@%etﬂne% azyn%]%rthav‘% rﬁ]]ethods of the

InventlgquequaaugIrmﬁgnebwplle@ttblsgietn@nes as described herein. In

[0248]S Qﬁﬁar@%ﬁ%dm@% s%?ﬁ@é’ﬁ@h& pl‘oBesSohE p@fé%ll:}y@nﬁ)leniehtarﬁbf tHRQarget sequence
r ead S n

artic
o wnidiaey Sl o PBEEHETS 0 Beiren cpruTaBe! st Hsdamgton o
perfecElegemardg g it kretvnun the ez eAawil @H‘epmattlatenwbxdﬁo@nrmMe rartpr slgesncing
probe ﬁﬁgls %Q@é&ﬁﬁ&n%n@'n%% a flﬁ\{doﬁﬁmb‘fqﬁ&ﬂa{@%t %Qgﬁe c&id b@@n% substantlally

ein I's meant an I gonucl eot i de I's designe
Comp"iﬂ“%\ﬁrﬂ@ at%‘?éor?ddj@mal”t%‘;”@fsa@e RSt EFUPRE: @f"t 2 ”ﬂ%\ﬁ‘r?sfeEUP‘é?r”t'O” relies in
many ciabeoi the Dsafskisiodprolnds, @r darmpet saticfihekanes; itteht will be perfectly
comp/SEMEDE DL RSSO 38 b ndlgai NS i Lhin L arget
sequences sequencing probe may hybridize
to a first target domain, and a second sequenci ng
D obe may hybridize to a secdhd target domain. The
PBZ20YBFhs "first target dommin" and "second target donain"
or grammatical equivalents herein means two portions
of a target sequence within a nuclelc aC|d mhlch S

o . —— N



the target sequence. For exanple, assumng a 5 -3
orientation of the conplenentary target sequence, the
wo 20090764238 get donmai n may be | ocated either 5 POI/UR®08/085741
second domain, or 3 to the second domai n. Sequencing
[0249]p Irodpes epdadioeets | dependingen tiee dpplicstions thgirempliemgntanty bewesrthe

sequehﬁ(@ﬂrﬁduega%dtﬂ% t&rla@t rfeb(ﬁ 8dt b8 thZe%?%e?éjﬂn%pl%‘ény ndmBE&Lf base palr

a second sequencin
ismaeZt PSR o (NBPER DEELINS PR EHUStEriR Mg strandec
nucleit dddsandl top tpeaserftiioentex atgieee i e nambart hdmaphedie shgeat that no
hybrldfzgtg)ﬁ%arqg&ﬁptﬁ{dgtt eQ/ePﬁI%eF%)sbstmggﬁro?ﬁ;‘b‘n&%t%% @nd‘tloﬁssﬁh seguence is not a

encli n robe can ases a
Comp'%e’t‘%%ta' SRaMeHH T't“értﬁ‘n ‘PHpstantall eSS GierElY s ﬁJﬁa”t that the
sequeAd{rees ardsufficia RGN pRAGLIEIN Qo he t40d & Bequendes iy Bibligliezehdetnormal

reactlo%n:%n(gtlo%?gqugw%gé%%%%%t ;Dgllectﬁgo%ﬁ gtﬂ% Wgén \?é‘ll% Fet% m(ﬂgﬁbgaybndlzatlon

only if geyfRsHY empiemeniaHeexigh. Gé@eﬁwlmsefﬂ@a@égm@iﬁraeraarﬁxpléoﬁquu%d to allow the
ligase P4GlidRQb b&lar; #at B, thEre Gialy be M.mwm SBink Bbr@oﬁtﬁ@sd&ﬁ&’@@ bliQhe

L det to.h I,
|nterro§%|ogﬁ03| |oﬁ1tbéx?e<?, gllfjlo pl%%kc?rﬁ @H{ Gérzem]?r%{erﬁar %%t éri;ag?ac?sllt%n occurs.
[0250]p dobemefass® duasiditipmty qninotees ofarsaﬂg lsﬂswemtadmsemg erebesnitfdhe invention,

umver%ﬁ&%s %%h Hsifiize Mre Ith%n oﬁe QJSQQQn B@NéeGgFSrrb?alﬁﬁg USd3§re can be used.
is actually a Etro es of having all

Any C%‘H’é,’?]“‘bﬂ o ESRAYSHRLRS 36‘H£r°8f' C‘P'H%O“F 8P de bases at
[0251]f iSequepcisg pmbmsnf (i3e iB methbB24f t@me@ncle\se)mtm 4rbusually detectably labeled. By

"label" %‘# qg\%ﬁa’d”ﬁer@h npﬁ1§t aot,%fr{p r@rhas (aﬁéas@ 8ﬁ§é1ern§ﬁ & oﬂjpe'bPJ:I%mlcal

t erm nol le to aptor pro
comp%;gtéﬁtfﬂcged W‘?@‘?‘Pledlﬁe Qﬁﬁffloﬁ Pf the EHRPMHES Imgﬁrpeé% lefelpett gpealf éhe invention
includdamest limitin isxeiqblssls, which Maabé talobstive osteavisotaiba phaynetic labels,
electrlgal %Egg tige?r{;@lrlébgsng)lq Foean%qwﬁ%‘%grg(g%lr nrgz?ﬁggé%g?ég%etﬁc%%rticles as well.
Dyes ?f@?ﬁ Pltr@ﬁiﬁVe”E‘lﬁ‘ nay qu:h@”W@mre%Ph(@@h(b’? eiglescenbes,| whigh due to their
strong%@?@ls Qﬂb@éib g8 Signak t@fnoﬁél?dﬁo Wd?tj@éoﬁlhg a@e@tﬁbn@iﬂé bltob@eﬂ'nay also be

Iabele% }Nﬁb?l@n 4o?sah#?f§%rg n]arho gg%%a étggra (ircl)ﬁ rug&sgr%j? ce[:pﬁjrg.e n\ohe than one
molecgia 9f thesameivormphaeglabelsicrgprisingpmuliiblgypdeeiiea obthe se flussaphore wil

generém‘y H%v@e distrbrR e naPRRGI b&le&as%ﬁsn@;e t(S &Wenbmrﬁgetﬁérplg@élé &Jﬂnprlsmg a single
I N

mo'ecT'ﬁ gf aofgeg@pﬁ?ret F\é’ 1l bﬁtuégerr%f@%ﬂ tP%‘r?”}SS'é‘?‘FF'B’hherﬁ*H 8? n'r"‘Be' %Omp”s'”g a
fluoropheguraihanpiygo abelb esmm@isig aingle agémettiplk flyordrabel nedecslesh t hat
[0252]a I\/Bﬁ){ &h&iﬂlm%ntéw meQR;ehlgﬁ lﬁ@ tri%"’lfs& 'orﬂﬁloﬁgcénmagﬂg gﬁgﬂleocﬂ/es for use in

lon I's associ at
the '”VFF%"!CNQe 1 b&b@leé‘ord'lm'tg‘éf?u@’r?&sﬁ@“ EPB‘B@%G FamAiexgs. dncrupies dpge of

EuropinthCing Ttrbilien, fuordsidein SBdtRmire! @tréroe itlihodanih@s eddirg BrytHrasin, coumarin,

methyﬁﬁﬁﬁﬁﬁ\l_ dg}é %%r Mﬁl&ﬂﬁ%— %ﬂgﬁlﬁ)%ngiﬁlﬂfﬁmlﬁfgx&%lue TM. Texas Red, and
othersglpgagibechi thedtiyEditionah @edﬂi%@ulaf @Obﬁfﬂ%‘abqoy by 8§6W&bl"éugl<’¥ﬁ hereby

expres‘é@fﬁﬁ;oﬁbﬁml vyR&tRncd iffts @(ﬁlﬂa!@bEalf@Fpo%rﬂ% &Fﬂidu%ﬂfor itd teachlngs
regard@g :Tbeg oiy‘Jsebréchc%{edéﬁc%rvgt e ;Iare%erqylﬂven(gc%l\nlo r?%l avallaglgn%orescent
dyes f@NPe Wittagmy nuhleetisle s wpipplatien iato nugdgic e¢l¢san¢luﬂ@l Jut alremoslem@d to: Cy3,
Cys5, (ﬁm@@sﬂdnﬁr@i@&&encég‘ Pts@&a\ﬁé%ﬂﬂéw Q%ﬁogAﬂmbees%aﬁuamnnem rblodamine-,

Texasﬁfg@e([[,eﬁtch ef%|l§®nﬁpb neOSLS%%BSBIP%ﬁi? m&'ﬁi{f@ @%éiblﬁ]ogzﬂgme GreenTM,

Oregop Sinecp® 488 RDPYR 630/660aBOBHIME @0/66anAlexd flie® 488, Hlgya &luor® 532,
Alexa Ffdo gq&l@)% I@Jor@ §§4 A%QQ FFqu% iﬂ%?mglécwﬁ%gs Wﬁzége%%%h éUSA)

second poo can be I ntroduced
Quasag 4(0, &“aﬁ%é@&ab%‘??cmﬁé ﬂ%%%ﬁ%‘d‘éecﬁ‘%fe?ﬁ‘éﬂaﬁe?@n Pther
availaisie fpu pERC-syTthefic axeBmen jncliay,entér alib, tieexa ENGED 8HO, Alexgfita® 532, Alexa
Fluore 418! )§|9>'<J‘F9%o‘?@%%‘é Aok R1BlPAH. Kéxapﬁ&o‘?é 64} %c{dﬂﬂ 'z?%%os BODIPY FL.
enb engths 1 n e

odi ments, sequencin have
BODIF}YaIﬁ@% BGDIRGH &35 @gDIgngLl}f @@Dl%\b 568, BQPIRK 568/568 BODIPY 564/570,
out 7 to about 16, about 854to about 14, about 9 to
DBZ/ZOQ&“B%?dt 12, and about 10 to about 11 bases. [0247]
Sequenci ng probes of the present invention are
deS| gned to be con‘pl errent ary, and |n general

luorophores



[0248] In many enbodi nents, sequencing probes are
perfectly conplenentary to the target sequence to
waokie7a2bey hybri di ze; that is, the experi nent BCHUS2008/685741
under conditions that favor the formation of perfect
BODIMGSTS(58P rBORYPY 881/5%1, RADURY G30/6601BQRNPY 63W66/ Caschee Blue, Cascade

Yellowaﬁgﬁs?phs%&%ﬁlle%d&rﬂﬂé% MerﬁarEﬁueabtegoﬁ‘G%qugé‘%r n%r@é?ﬁiM Pacific
erfect CO enent ar#tto a first 0

Blue, R A6 (1 e o8 CURE B e PUTHRING Togs Ret (avatavle fom
Molecdlarfbleseint. afugehd OR, SSapadd dgrayd 5adystohendse@yTeAtharst@h Biosciences,
Plscatﬁﬂpﬁﬁ]eg%\ Jnla%thehz Intsgr%e?ﬁtgéoqrﬂént %qg%ellsqﬂe(? ﬁtklhgesﬂdr?&scem Cy3,

cases
TeanMsCB@f QprsRavridr QUasgh@d0 apF (Gl g ‘}j‘@rafee‘bsﬁﬂ V‘ 'B‘?ih?ﬂséﬁ@ﬁf%s?”t
inventb@. some target sequences and not to others. 53
| in

[0253]?%%{)&9 gﬁ\(?}oo%a@tag‘r[egg rﬁt]ecle!:crbc% ngrﬁrﬁgrgl bgl?gé?s%rgcﬁr%ﬁ%es gf tRQpresent
|nvent|§@qg@@ptﬁ@dsﬁqng\wemétpﬁjart H@,d "Pz&‘rVg@?ty pidecgtionstof the ”b‘é‘?q’S@é%; For example,
attachiB@Ic8n BEXNt dtRerdRYoth télﬁjﬁiﬂfofﬂ% rRasie afadidr amrﬁma.tngtp%g.t.on/vtat §dth. For

ridization, betwee

cxamil s hE k1o TRE) QT O AR CHUTe e PaeqHig® Br ek o he 2 o
3 pospwre@wﬂattqr fov eset Withriermiahle beding ), infong Bbedimdyd threyigh an amide or amine

linkagdll @t%ﬁrﬁg}ﬁﬁta% 2lsS Qe a&ia b BRIsphfe BMpé ht%'sé@ﬁés@ﬁ‘at@ BAtkO&HeUdr to the
even | east stri ngent of bri dl zatl on

base OéSHH?'T‘tt'S?ts'—abF'ﬁ gasaRfiared 1 eng iyl eé‘ 12 OéHF“t’QP%%ftthe
nucleatieepLagimg ehe [diptisof alpyobesubst anti al | y conpl enentary”
[0254]h %%?deﬂclh%prgﬁé%%tre gt u%re%mﬁfeﬁe%gy%%haﬁb & tﬂ@ f?\%rr@% e|on posmon desired.

I Cl e enent ary target se nces
For eXHS‘?B‘Pt 'Blfr?éa%ﬁw?i é?qlt‘tt}?'%ﬂ’foﬁ‘eéé%leleé M"tE BHIPRIP SR S'W@P” W'th'” each
sequehdig protEtwilppddrre Rtcd WIS thetid@itig @Nte t|ucom]o&r\ﬁth$atchtut0s bpalay.

Genergl)yi P\? flbéf%ho%l r%tﬁ%(!u% |I?I5g é’tta}ptﬁedqg[he%ﬁg Mh%ge%g%cmg%ﬁo% tt]taY is opposite

ent co
to the P@Hatgﬁ@dqudjgaétpt‘tmmﬁ@hwme reaction to occur; that

[0255] By ‘Jnh&frfbrdgayasb@em&émtsCrﬁ@‘iat érfbl@@rmele&ﬁjétdeﬁéneﬁ h‘@be complementary to
as e

e but he 1nterrogation ti.on
at a3 BT R bl orl<) oF BT oot BOB! SRo LR POy AL Libultel
anchopgite$ for bybrlélzai@n with [romsle]ancthqr srobes, axdnseribed heraddiAs digeussel further

here|n(')e§nch(5t§)§c§l}3@§i offse #hsth@ Sregé'g RO&TBH @anhﬁﬁfé&ghé&i t@ ﬁﬁﬁ‘l@&e Q)fantetagptor such
uni v

that att"f?zih"’t?r?@" BB anehpr pé‘ébed%@‘ﬁﬁ g P”%S?H‘?‘q‘ﬁﬂ'sé’f t'ter?x‘}%ﬁ’t?{ée'tf‘ﬁh upgiream” or
“downstgeaah’, oAhgth)c dmforthextembodiménts, laeser sipbéscrae badesigied tehybridize to at least
a portiSrEQﬂ%‘ﬁ%gQEtér (Q ﬂllgt ptld# él Lgrﬁ%lso[ag%ggt]on§ﬁﬁwe%ﬂ&é &gnqu\rgglerﬁjclelc acid

resen Il nvention are u
adjacegplodha adgptor ( %@P@Qf )- é’? '"uFt?E%jl in Figpre-2p egfiepex gprobg @ Q4 cf?n]pgses a
sequen@adinplemahtad t€ o ppraod theasiaptbr. | Aalsdr pahe 2ed2e41’8domprises four

degenérso\[%t b%Qgsoag %: gﬁ'ﬁ}é&sal'rh&%gﬁ%lé%g%gl om%tl%%o tion gﬂﬁg Lr?c{tgl{]ﬁobe population

ener al’,
to fullyj o4 prKallyinpaleriee esguense IOUtH@ta\tﬁett hm‘c ?q'%dtaéﬁntémthﬁ genndpiapd allows the

anchol Gbigd t8 hybHaize I tﬁ&ﬁdatbﬁar bAdieaatihto\iR: talgefYRIBEY akig @HJQMSR) the adaptor

i ¢ labels t
regardﬂ%?gfﬁﬁeldﬁ%rﬁﬁ/ ﬁ lt,lhr‘?'l nH(%Ig C [ fgﬁe tgrgepnuc%ﬁggggﬁjacer{)égﬂgﬁ aosé‘ptor This shift
of the feaminaldpessof e anehdr prdgye@ tbe tangsd niateic il shﬁtﬁéhﬂnoglnomtyhetmse to be

called etagé? EH)HHQ @ga%n pmotﬁ.tMM.ng theff.haﬁy&%ce%ssedw 8s mla\/r‘tgilr{éa mg%nerm
hei r tron | na 0o-Nn

Ilgase§ Iég@fed)r?b&c. watéelg rﬁglgleg‘é(dfdgr Ovthege aﬁer B%égtﬂ/ﬁg&p%lgmggtagéo t?te regions of the
target hadbedd anit! taiwthieh theg atethybidttites , buk tmmdﬁmmgasaammlmdlstance away
from tr%tIB onCprﬁiStf P tlﬁor{jgr"% mirAAPE %r%]fos WVgntteI:}@@ dQQ% NB r@ﬁ l&\lﬁng between

e sane uor op hor e. npri si ng
a seqq%gréq:mplgesar@fthqtﬁr@etsr&ﬁ{glc]aplgdtagtpspéefww t“a@@mett‘%\ﬂ'ﬁ‘?”ce between the
nucleqﬁdé)tvblbdeleactsdi Bange ligasiorgpat obthe sedukehciagand @schos goisdst iBy@esigning the

ancho @'o&%‘?rﬂuor g’ﬂ%hg galpg % ﬁl?c%(]sﬁ\cﬁﬁe[mﬁlﬁﬁwtt%o@é%ﬁé &aﬂ%‘n@g Wn‘lee still

a"OW'rm %Qfa%%r rwﬁtbhrétf Bidraifessadiagert fo eashpearir fryPeadentifiesk e?;ﬂh@tgé the
apply to | abels conpristnhg single and nultiple
DB2/2()91‘°q5f?c5rophore nmol ecul es. [0252] Many enbodi ments of the
i nvention include the use of fluorescent |abels.
SU|tabIe dyes for use |n the |nvent|on |nclude but

o o o g o o



dyes for use with any nucl eotide for incorporation
into nucleic acids include, but are not limted to:
w@y®9/0®238 ( Arer sham Bi osci ences, Pi scataway, MNEWUS2008/085741

Jersey, USA), fluorescein, tetranethylrhodani ne-,
embodiipsd dlufRetdrin) Fig@a 24 &chene Bl whigh the s@@hdmg(prc)beﬁiubmes to a region of the
target R\EJ@J (Pﬁcran%neggglo*)}% E\aapT(B |t1\ﬁlll bggm@gt %BJMntgnW the

G een(r) 488 PY(r) 630/ 650, BODI PY%% 650/

Sequenging pLohe 'UBG"’C%‘*? Oﬂﬁ‘g othef 85%%10“#'1‘%%9@(3505 arg g0 °€3E’assr§fj l% F*(er”j"e”t'on In
Figure388'N” Adpessants-b degeneiateddBde adl ‘BX eepfeseras (uc)eobdks of Mdleteoiher sequence.

As W|Ilga%la%égat%qg ?Jér:lég%ggr (r:rh%tf F?NO 0! ﬁérﬂ%ég%es%@%%ral t@aggs may be

d Ot her fl uorophores avail able for post-synthetic
[0256]aN1&fbh ﬂfeﬂés df méhrWdﬁt;onlnﬁHy&bmﬁﬂlsle&ny ééoﬁ&r&teﬁlhdﬂ andws the3d¥dhor probe to

hybridé%@yxaa% ';g;%hélalh %g?dé@&ié N Igggé )an(?f?@froé%ﬁgjé!&s\%g%q gequence
such trg yheTpthe AmON PSbeH hyBOZFHY “RECZPBODE PYIT6I8095the BEhpFPrObe is
contaild¥vith @k é\?j\ép@5 8h 55{8(3 eMmI?YHSS Eﬁfh%ﬁ&obeB(MyBXmﬁr@é/a@EQuence that is

2( 20900556 1BODI PY, 576/ 58 581/ 591
Comp'%f’ﬂlpB 6%% %t§0°°”§ PRI %@§?S°€8@8'%38 e%?'l?éa?e g8 fgkare aple to

hybridived terget iDalRs arid redicns adipeent olftediabtoe 1BsonveNen@laBl andbodiments,

ancho@r@&%%rﬁ&glﬂeé%t cc@ﬁ;ﬁi@@@ b53eS @At g’r%%oma@ﬁ%brfltér? t(ﬂlrpﬁj’aptor and 3
hodam ne 6G dam ne green r hodam ne

dege”Fré‘{erbé‘FFést HW‘?’%‘H‘&WPH@/ empg '5?”%0*@%\?%?%@9@ ”P"r%FPF‘t comprise 3 bases
that arblobreplerhentarPtcodyesiaptbinand |5 dégqera}e b&3es. IU&A@h;er arathpByyZmbodiments,
partlcu%ﬁg V\men mlﬁpléanﬁg r%(eg a(éotﬁ'g% aﬁ&%? Br]ogggcﬁﬁprlse Ia number of bases

er s). I'n sone enb
Comp'?’ﬂ@tﬁ‘ré@é”sada%‘%r&t PPR:?’IS’c?é‘dijQRB‘P@ 117 at@9‘§her?@9< d@eﬁéﬂa second

anchofQytbbe dupagds aﬁ?ﬂ@gen@é&ﬂ@ﬁsesﬁe]ﬂ iddighed toffgsle @lte afdof t@digst anchor
probe tht % %% d&&%neg?e b reg SI?\%I bg QX;:{?Q&%tQJ‘mat[tﬁ l%leb%]%%gllaﬁl e%%diments,

O nucl el c ac
and thafejvign @ingmofﬁpmb@ét'%$ oftfrewparssdeaendarai bares 670 Resishg) to produce anchor

probesf@tub@ﬂsac&fr‘@NBe th %Q@re@ér{tmv&ﬂﬂnt o a variety of
cl eosi d

[0257]C gﬁ %rssegf mg?r}tlﬂré?row es sgglhenle 9 PH Ill%a[l%]f m%ﬁ?dsﬁ?j éc?agf |n%‘8<?qalences of
DNBs goln cattalaﬁspegtsghmmqug@g]gtby dgatiop methothof trﬁonveebmnmll@e providing different

combifdtib AL AREHor E’rf)bésrb%dl @(E@hm Ao maﬁwﬁéh ig/bﬁdl%ast@a(‘fjicehh@glons ona
DNB, fﬁhﬁ)@%p%g{ @rfgwo%sgat{ﬂ]tpﬁ)dygf nqtr}?dqroqedlg%tlop rﬁ’&%ua? Aredirn detected,

which grohbidel the iientthhef@ug br raore anglebéidesr in Hwritargetinucléiaged. By “ligation” as used

herelnAét, r%@é#ﬂ hOS AT gjrﬁr%ctﬁ/g opﬁ% nﬁ&l@ot@ef@%%&'@ﬁe@ ngatton%an include

bose- bone, or
Chem'?ﬂlﬁ‘f \@@tqs(f@zynp_agﬁggaélorb 2 9pReraltthe,sanuendng by figatigp metios disryesed herein
utilize efizyafid ligbondy lijase8NFudbiigases inlérgion bar eahé skarse @lddagnt then ligases

dISCUSL%CP&)tOOe Bf' (gg%tBP ?Ptﬁe n\%ﬁq)e%csaf'fld t§r¢lglgggcé% nﬁés%?%%mé‘é \‘ﬁlthotut limitation DNA

ructure eren terrogati
ligase b&},\{&ug@w IH P8R igape IIEdY Ae'}@ﬁ?ﬂn'l\/eE qoh DNAdigzsgs Bt YA ligase, T4 RNA ligase

1, T4 R4 L@@@Q o |@5@b¢§ DNﬁhQAs@%ﬁMtﬁJﬂmfnétm nyak&r(msmd.ag WitHag{ Ignitation Taq
seguencl n

Ilgase)Da&? I;réﬁ I%? egfs dISFthS%(ﬂ%bOV%e gﬂuepcm%g/ Iﬁgﬁgonfrr V\f&) d8 Bﬁ rgly on trhe fidelity of
ligasespiiooly jdin prokes| tagh @ tegurfe iy n@m@lemwarv kethd huptsicashige vhich they are

hybrid B8d. EHH e Wil db&eetuih MR aLiRg titBn@Mdtilen tamgsesaﬁ AWaRied B SDosition in
g gﬁﬁ;h"’t‘t |sg)p tettothe end tar : or ligat
a probe AGIE JPRtPR PRIHEe &ﬁ&ﬂ&e ¥ BBRSS: 55K} © C%ve“ QH?Jﬁ%‘?“eB?'%%ﬁ igation

methodscandedimited ieithe nusbmesi hbsea thad bargmridastitot iTte patesit gmediob ncreases
the nuP]%?Fo‘PHE(?@H%P A bE. |(§e9$tn%td bly%éﬁé mﬂlhﬂ@ﬂo‘o@ﬁocﬂg 8§B d@%eé@ﬁjrther herein.

erein as "an anchor sit tors can
[0258]; frypegthofiyPridizslien condifise may e &sedgp ”ﬁ)ﬁﬁgqeﬂf"ﬂ% ¥ llgAtiqR; rpgihods of
sequefiid dsiWet! a8 BibBIOhethdd3 e ssquaindeisdribbeibréler Biege cdiitions include high,

moderg esa?léjl?bﬁlesq'ln g/lggr:i]dlt fL. %%Qfor @& %rM m??EF%OK/IaIHaﬁarICHDn rHeA Laboratory

e des I ze
Manuaéa?ﬂ;ﬁdé'P” 31@@% aphborERToloBRis i MalRsUIaNRIOSY. bheuatieh ek alpribeare hereby
is flush with one term nus of® t he adaptor (either
PB220% Kt r eant or "downstreamt, or both). In further
enbodi nents, anchor probes can be designed to
hybridi ze to at Ieast a portlon of an adaptor (a flrst

N L Y o o o, oy L Y a1



anchor probe to hybridize to the adaptor and reach
into the target nucleic acid adjacent to the adaptor
WO e@andi2ess of the identity of the nucl eoti desP@F/Us1968/085741
target nucleic acid adjacent to the adaptor. This
incorpgraief! by oferertme. Skingen adnditiaseare fedquRecestrpéraientmnd vdl berdlifterent in different
cwcumtsBﬁcha[gr?gter MG{;&%Qh |H|ge %@cﬁ&ﬁy E\tl'}ﬁgr@pl%fnﬁérgﬂrégf Al Q@enswe guide to

ase cl oser the ligation point, thus
the yREHFTS PEFEL #946dt PUY BTER TR s s BaY g idkpular Bology-
HybridizatignesitamNaicleiclAcgdse®s ) "Ogaview pf @ineiplesvot Hybiidigltier and the strategy of

nuclelcegcfld %S%Géﬂigg) téle?we%?f Qﬁlﬁ?e% gorBﬁBrﬁsea% Lé‘ec‘t:egm} logaﬁﬂﬁ ﬁ%{ C lower than

nucl
the thqfﬁé'y“eétr”é PRIPHIT el o5 g sPeqific S?%@”Fei Y qef"gﬁddff”'q jtigagiand pH. The Tmiis
the terfiRe4te@ 3@ RIchddiifedibmt &ROEGthapkaynd HudlBictabig cbricgatidtion ap@hith 50% of the
n e e
L A
sequepges atea?f@@f‘t n theéfi et Hei 9% ¢f theguppep arepsefnifd at eayirivnaiStringent
conditbREcaibB HRI36 B vidREEhIttcBRceRidstioR Rlidsd endn@bb® 1cbaw 86didflioANgbically

t h .
avout 07 i | ORs00 i afocDlaro T b saS | B Pl BRGAR e gprgperature is at
least aphi 304 fgeshoripaibes (2.gadd th, 50trweledtiddalland it ledst atipat $0°G & dong probes (e.g.

greateMRb A 5@h BN | Srirfeht dondd anWianlsé b&L&RNEE wwmpgadll@n of helix
nucl eoti des ad acent to each tor.to be identif

destabiring AeRIS R 2SS 6@%5@%‘6‘4@%@@“&‘?@%?‘33{ PPy ‘%ﬁeé‘cf fon-ionic
backbone, F4. §iiAdGs B&d s iOkrewnim thd art hintakditi®e quenltking agentdoeay be added after

target BM&E@ 8 (_ﬁc%§ |F|Iph@ b nﬂ%?t%fcp,:tﬁ%&m{o?[r%gﬁ of¥& ln?drﬁlzgt n@ﬁrgplex

one si \ appreci ate _
[0259]0 Afifeyp B el Ofjthe %Ff@ﬁoﬁ P eequeqtirnBethefsdt BBEdgsyb famas Sfdwcleic acid
templa®d® df i@ irdiehtiin, iSWid e apprédigedtiattiast s@d‘tﬁn@rﬁgﬁrﬁetﬁcﬁt&@lﬁb&ﬁ&ﬁﬁbass

identify]M ge ﬁer{cn %IHI\IB%%en Q,e Sch2hucle|ca0|d Ee egtdsesgrbed herein.
Wil P AT aney Bl

esents
[0260] ﬁare%n_é pfﬁqucgle w@wé@ kno/w@ Irwhp ert gad @mpmt@é |harce@d{sm9 Rueejpracid
templRd8 tHeliRBhtfon, thablReént in@lio BIOGBEY AétBod dsr S termiRihy 818t about 10 to

R L N
for detamting atragbaboutOHy apqutli 8eataut 30 DRBoUt d6h ebet #Y torahouetri 40, about 50 to
about FERREARU 6Pf 2BolkeMBo, any Q&bu@?@@%ﬁoﬁ r8@ tBgs%s rﬂat)érg‘éprﬁ’ﬂéfe|c%‘éld§l In still further

uence such that
embo‘{"BgB% S%\%B‘i"&ﬂmet{“ﬁ’é aé%?ﬁefj éo 'P%’H B’tar‘i 'eaft ﬁ ﬁ% 137?@h%’1¥ BPb’B%re%ases
adjaceinsto@o@ behiotteehdwsvot daich addpéor indanpicteic. acidnerspate otthd mdéntemt s,
[0261]3&\9 hf’f(thspge%pgr%m ettﬁ)g égc%d%e%%ﬁg 'Rﬁ%%/rjr' |H ?rjfe drlst:an be appllgd to nucleic

enment ar%s east portion an adaptor an
acid te&lp?éeséﬁﬁ/ﬂ Py ‘éfé@e'ﬂ‘é“%ﬁ”é” 6%{%@ Of Rdwclgip éc"éEﬂ"@'att% and/or DNBs
disposBy br b dirkee biod/dram gredrrayucl ei ¢ aci d regi ons adj acent to

the adaptor. In sonme exenplary enbodi nents, anchor

probesvﬁé BEsRag that conprise 3 bases that are

conpl e m;n@a‘r‘yﬁrmn adapt or and 3 degenerate bases. In

some exenpl ary enbodi nents, anchor probes are 8-ners
[0262} |y.qne@ghgs ”éeeor%seBtdQ%t"%”l’Pé?V'déP @eHBﬁi){ééﬁ%ﬂ'lfyéﬂg)ﬁe%e”é?ﬁ of DNBs by
using Gjﬂﬂmfamns&nﬁbqﬁerdﬂg@heéﬂﬁrﬁr fraiseshat hybritiidé toeeljacent esgainabl/a DNB and
are nggt%’%gbeﬂgﬂ;‘z §pp i@a%ﬁ beaUIl % £d %u@#%gthg%ﬁ drb g!er?erﬁg?é?&F dRé Ré}gﬁ as cPAL
(combjpaieea) pfp@ﬁﬁp@ﬁ@l@f&\m mp@ogm I@g@ﬁﬂs(gpct{ﬁP%ﬁ@t@QQ ofdh@mventlon produce
probe u@g@m@bmc& daa@ﬁﬁngaé sn&’gﬂ'@zﬁﬂ%ﬁcﬁr pohd . ant erng@se@ea@ﬁg)psrdbe Such cPAL

methogseln w(?uch&nle/ slnPI% cho Bro{)%ls use anofe ?rrra]etd?? Ierel as SI IgcﬁAL

si-gne € €en anc
[0263]p Lobemberhmerd ngl%@Ld%l@l@fféﬁemf‘eclM%& A mpnamperic upie2301 of a DNB

compr@@spé %@de@ﬁtﬁ%ﬂa‘%@t%b@ §§ﬁarﬁ§o§pt@i(ml Ah Mn&lﬁb&gbe"@ﬂﬁ BybridB6k to a
I natl o

a

compIBeRAL AR OB ALHE 230P. JB NGB e NS GIRECBR ST AbanpiogBiske 2302
hybridiaés adfee adaptacregipaldirecty atijdchntithiarget ettt acidrid3eftaitiomugh, as is discussed

[0257] The present invention provides sequencing by

| i gati on nethods for identifs/ing sequences of DNBs. In
Im”m%%%faln aspects, the sequencing by ligation nethods of

the invention include providing different combinations

of anchor probes and sequenC|ng probes whi ch, when

M oy o o R IS



di scussed above for creation of the nucleic acid
tenpl ates. Such ligases include without Iimtation DNA
WO @ae®288 , DNA |igase |1, DNA |igase |11, DNAPCT/{jaze8/085741
IV, E. coli DNA ligase, T4 DNA |ligase, T4 RNA |igase
furtherdherelry] apfkiar ;brplws:gn 2lso b d’esigngrats)ereac'ﬁ@tm targegag@elc agitjadjacent to an

adapt&rlﬂﬂnqy?érgm & dés%srﬁj%b@ﬁgleé&bﬁga B’Msémltﬂe tler'nﬁr\tfs%? ﬂh@gn(;Fr%ﬂprobe A
poololTrorgal eSS B PR ' ETEIRE 3 Fnuleriap apt egons of e

target hidksadd. tAoseqnénting Prabe @B ttest hiybratizeatosth@eyioe of thrget nucleic acid 2309

adjaceﬁptgghg{gg @'gf’% ﬁo&%llt t;égl‘g?@g toeth& ?rﬁ:ﬂ!gdpr&% féM:H &&ot?g]l%gticﬁ‘urpeod uct. The

ecr eas
eff'c'encﬁ OF Bbsdizpjioy pag lgatien '%@Pwﬁ whep Hie @asg in H‘eﬂ%{ﬁ"t“i’g@m”a?os't'on of the
probe poﬁmbnementawy t@thp uBkewa Baketil thelde@atidn@Bsifadi di theh@fsveatieit B&d. This

mcrea%eyaoe ﬁﬂ%&r%&s%g&a r?e% go%ple?r%%la rfsteﬁge%%&ﬂ@%bg% %o akr;céhSOé grobes over

mlsmaﬁqﬁl@pql@gﬁng)@rop@e ms|dfsp@§§ed Fhee digatior ig gengrgaccenplished enzymatically
using & 266 BBERhSrNGatiok! ﬁ@ﬁbd@éan%@% ufllﬂ&ﬁ m%@ébr&ﬁmé d@rmhb friveslion. In Figure

04 RGEe e |
23, NEgp R Gt Ba Bo e g R g3t S ea el shance. Aswi
be appregjatdse inroed embpodiments egtheritanrtggénerdte beses.amivensélipesks nady be used.

[0264]° RdYRH Qisagsérbsab\lﬁé lthe%%q &Hnb.ﬁ@ pioBded %e ‘aﬁ oﬁ@rg’éb%@é‘s' r@&ese nting each
descri bed herei condi tions

base tYR?(féF‘éP%" '&rﬁ’ﬂs'ﬁ'oé‘\ﬁ”gf@?'ﬁ%@mi‘/d%“é‘fﬁq'ﬁ '?B%g‘at @%%e’ft%?es each sequencing
probe &xa it seqidaning biobesetithalther nivitdotidas! @ thaGhasitibmn gThus, in the example

|IIustra|teQ1t?P'5|§Erg r2¥ J\@Qh?}lcmg %%bg‘éﬂd &t hyl}r%%gs a(ﬂé}gglsggﬁéhor prlobe 2302 and is

ols’in ecul ar BI ol 0g
ligated {p therpnghas Proae WiYydesty EBBZ’P%@‘@G@S‘BO’IL'P H@d?rs%trrw@a ag§ o bases from the
adaptdr @b erenaultiplt dytiageRinctep prdbé hraNsqadneing be Ageidida|or aae Rfation can

be us %qgld\éﬁdfy a Qeswg(ﬁ LJrrﬁi:]e?gltbaa& oq Ithfeftg8gtrg11ijcl<gl g(ljlmr?g%ﬂ%ﬁj% ‘of each adaptor in a

sequen ze spe
DNB. tenperatures An extensive gU|de to the hybrldlzatlon

[0265]0fAs KMIIQJe%'p§reaé3tle§i S’ny!)rﬁj|zfaﬁ’chh|'1:ﬁI tHelandhdr 5®B& andltBE BEHuem® ) drébe can be

str ec br.idization with
seaueFL R TR By HEhS SRAySherie Bt ied Mo
[0266]hyithé dmb@hmmhlllaw@teﬂhreﬁsmre a8 egyuentingiprobe? ¥ 0dwhriglizes to a region

upstrm 3V de ade(pio? 9r%)/\/evﬁ‘ﬁ RArsl 4 gﬁecéfeﬁ 'tH’égt%%]he q)ﬂ'c;b'eQ ﬂr%y §I5@ hybridize
| ower t han

ect ed to
downﬁt@afnl Hfgt (b%qaﬁ{or (%termr uptsﬁtéan% [?QEI q;qwestgeé\ah éeﬁ%réo %F r%glons 5 and 3 of
the adelgtbrn, dmiéndmmq)rcthsbmemmgbdnofahmlsy_pﬂdm_ Tingen&ral,i“gostrémn” and “downstream” are
relatlvé Feﬂf?ér%tétlé fo Qﬁé@%{) bg F?rﬁlhﬁbe tHeQ me mﬁétlLSJ‘%F Bk‘ﬁrﬁj@gtandm% As

nucl ei c acu concentration robe
illustrageglii Figrre ft APSAUERFINIRECDE SO G E4N W;bm'%eoq%ﬂf%mﬁ édﬁpéﬁfég‘t to identify a
nuclectié€|dl Bavee adAy feplihk Inbé’rfadélbe(tﬁéertth\@adaal’ogerﬁd tae ggen e RicdcR 603. In

furtherpern"?o%glmeatls nseaﬁ(&%i?‘l? Pg)%gs J Why%?jo/fe oth gtre%rn g‘cdoﬁﬁse(‘ream o[)the adaptor to

ent conditions can
identify ﬁ‘t%e@t'qqfi a@\Pﬁsé'ﬁ”% 'HQ‘WF@'C@QF\QQH@ apoef thesaqa@tgg Jus gmbodiments

allow @ﬁ@Mflon]of%uMbﬁfbdintémf HAA frorth ¥RELaiabtyr Bh&dh hibridikation-lidatRndbtection

ntration (or other salts) at pH 7.0 to
cycle (3%? Sén% Ct?%é "feén‘ger ature is at |east about 300C for
[0267]s horomemnbdime(ite. pobes Os¢ddn BOIngla cPAlomeitied nanhave dom| abault3 to about 20
bases %@r%ébor@@‘ngt(g M ada%ﬁgarmm%oﬁ?‘r 9- ab%t@@ﬁ@ﬁen@#&ﬁarbag& (i.e., in a pool of

ucl eo Stringent conditions
anchofHieg} DA PHOE HED D GG BN e B 27 Fginatons of
degenagtereng usiverbal bgsebor mam de. The hybri di zati on conditi ons

[OZGS]WSOQJeSe%b\SéﬁFr%nt%ehcﬁ pr‘BQs Wlme%erk@&tg@%@s m'ay Rave %b@mh% mismatches

as Is known in the art.
with reéPec%@ the ?ﬂ@PW@S%ﬁ%ﬁ?ﬁé" 'ﬁﬁ?asﬁéheaﬁi‘%'ﬂy %{fflf”éPat'f'H}VQ@i'Z%Pm%ﬁ”ﬂ?g
degentiated bass:- ISuttka désigd.praviaed hie additipnal inag eontrdl ehet stabiligt of aiadigated
I

ancho?{lnd ggselgl)rflﬁ%{)ﬁgg%sa% aQ/Eretﬁue ro%)és thgpégg%géa‘lllé Mgt?rg{(}jt 4 gl?arﬁét (unknown)
Seque'ﬂ@r rﬁ%fuﬁ'ﬁefﬁﬂ‘@P@m@”t&@l rbl'”lbéfrﬁﬁ Ib%ﬂeééz” e d?%éer?i?\i@ﬁpﬂ gkthe archor probes

i be appreciated that the%e sequenci ng met hods al so
DBZ/zogéoﬁi%rrpass i dentifying sequences in DNBs generated from

such nucleic acid tenplates, as described herein.

[0260] For ~any of sequenm ng rret hods knovvn |n t he art

.



acid tenplates and/or DNBs of the invention in
solution or to nucleic acid tenpl ates and/ or DNBs
waele@pomea on a surface and/or in an array. VI IB{TKS2008/085741
Single cPAL [0262] I n one aspect, the present
may be repaed \with amas.lv pithe $i. emsttérortichfdornot kyakibbsa erghs eugagiec etber nucleotide

analog‘gfto m%%c@ﬁﬁe Qébm oﬁtﬂ@’ﬁ%ﬁéﬁzé&&éb&% f/BHHE RF 'nﬁ%h%@gldaé? %erlstal end of
|zetoa% cent regions of DNB a

the dofingrats et adhe 1SS PGS By Wl BHTGRLS B oIstn Fasddis WBYpequenci
probesyes Hexdsbedrherefye Imlblafnbylfla’aecﬁrsrmaafcbetlm:ol'pel‘amdnfoaSXamBkLat interior bases,

parhc&é‘?@rﬁg?lan%ggrjogés tpiggﬁprggg?ﬁé Ldn%‘ gnéregpehggrq@) of lj&%eggrgted bases.

|nven
In addjtipiy £ping A the erAGEerated BhPIveEPhpses %tltrf?gq'%alﬁﬂ% fighe i‘ﬂCB"EIé”%H‘?d“aV be
desigrad & tsegdicavaRejafen By bigization er example b MBbrpomtidro s urdtiwhyaterate a

Ilgatlor(l) gle%o %e% (Eh%lng ngglﬂgtbeo(% A(Eé ggc?at%%ﬁgr %b%r %oéeggrﬁ) {jﬁgtg%rooelow.
[0269]s |lm‘gntfe,er ennmdlm@ts thelny priciagien of rthemngfuﬂf eropgs can hewaryraled through

manipWBtidn o?—&@leééﬁorﬂ:o%n@ CfB?FHXbﬁ@IS thid sItrﬂlbgr%ty oNhiBli@kioRGh Sh exemplary
anch

2308. ob 302 . :
emoodiyeit B 980 SR einaimenpar Yo i) GH-BR R apE B negspeisher
tempefature, Heyves xaltrpigkeripHl Imsrterf atredntiatiorFofdermemiis, ardtieshide), pnddthese conditions

may bg R8udny BF dteliwieSelbedt ARis ARG R Ecﬁ@é&ﬂvéjﬂyi)ﬁ‘&zutﬂn cycles jn which
cent totaget nucl ei ¢ acid , al’'thou

differeg F&’B'ﬁé’%@lﬁf hejPreses P dYBRISE 61 IEP ?‘Fﬂ?fj 'rh%ﬁb%‘?%e”tég‘é‘??orsu"h methods
providp b blgesr pearntadesd tdvgetthedeigaddiodcopiedaitthparfiattly coinpleieantgrgtanchor probes,
partlc%&}g laﬁéh% n% p%qécql? %&ﬁplérﬁerﬁ’é}y Qﬁl@r{s ﬁ%e'd&%@ér&qﬁﬁt\/\hl% I@ated to the

er of enerat e bases he 't erm nus
Sequenqig REPREN wazé‘ﬂ%n time %@61’*’ %qmggpqyfcgycjéwlng]yﬂfo|b§l§%r[|tré>ﬂ|ed to obtain

greateB BELRACH Y ntaIgBridd306 wi || hybridize to conplenmentary
regi ons of the target nucleic acid. A sequencing probe

2310 t | egl on of target nucleic
aC| d 2 Wb PRD i lnd obe 2302 will be
ted to the anchor probe form a probe ligatio
[027°]p|"b?ﬂ'b dythergmbodiments j thgergsest NKgNGPT EfP‘E‘éﬁSl AL Arsihors 6&?'[‘93?{"0 ligated
anchot [Folbe3Gri @asad bidierion-atidagele] Bed faLedanipRry. 8 gadténdApplication Serial Nos.
LE] . I

o0 P8 b8 1 ¢ RBBT P08 et RIS A
refere@f@l"ﬁthe"l'ﬁ”t%ew 36§ ewseallydhe ‘P’@m@ﬁé?”q P SF'DWQ abillggiragss an example of a

doubl@@PABﬁﬁdt%dW&ﬁéﬂﬁBﬁa&hE%r §ﬁ1‘5é| 2512 4hg a&é&ﬁﬁ%n&r@r 6(654’1%05 hybridize to
compllﬁbeggé/sregﬁc\)/nes Otf a%% I?iéai FI |rs n%@% IP[S? eﬁwbrﬁszes kostﬁe fsrst anchor site and

the seeqnganettor Qrab¢ gvybuguzen;go §1e|seg:a1g @dam_nsn@t Ih&re dxpmele illgsirated in Figure 25,

the flrs{ffgﬁd'hglcﬁomogks&@lyQ@mHlEﬂn!ahtgrﬁ'% 4 RgRAGPHE a@g‘p?or%’hh(tﬁehl?st anchor site),
I nventi on ents aner

and thsagcé)n ﬁrachorBNo ee%gggé;ﬁpglewﬁr&tﬁré& {%88 apéqr r%ﬂjﬂﬂ]&d F?ﬁt ItPet e hybridization
positice@fjihe ficeanchAg prablel(thb eecap amboraditeld, In genesd ithee festiaod sevend anchor sites
are ad[a@g,ger than degenerate bases, universal bases may be

0264] As al so di scussed above, the sequenc ﬁg%
[0271)5 7 B%%‘é’o'i‘,da?i‘c & PEIOE st PET BBy %ﬁ?scof"@ﬁeé%f?ﬁ”?%e kegesA! fgdgrminus that
is not ddjqrentad tha fiespaxehbi proteasitt thatt eimhly bridibeloexcregibrt &F tige target nucleic acid

I [

2512 egj%tcgrﬁ'ﬁfﬂ ?n t %@Iqs 'eI'B ggﬁ]o(\:/\g ﬁ%t%'ﬁ A&Ho%a%gﬂ %%%E;eﬁgrgtlég R lteﬁ]&t nucleic acid
bases IfﬁJr@Pre%‘tab’ e tha aqaﬁtat/targ@ymerf@m APRAIDSES GuiingdRRerei ARgN @ probe is said to
have “HédeHErbleda st ||tﬂnd5h§théﬁth3§rob@ac&l§dllyl Gcﬂﬁpbr@& epéeﬂ bﬁpr&&lamfmtpossmle

comblné{lonst(g é(i%sen(t‘eﬁ a?&e laﬁ%enera?eo%m onsp For Fe) if ar{ zhnch%rgrobe |st 9 bases long

€ anc € Wl I'fy
with 6 anwma‘p‘eaﬁmdltmee meﬂ%ratg@asqwtbe emtloarerplze i5a¢iealle 9 pPelohd4 rebes.

[0272]aq+ﬁ@§&6nda§ncﬁor pdbe @%ﬂn&ﬂaw 8o SHEF t6 Be ﬁ’lfaln%ﬂféﬁ@bn@fn(?t@@u;ﬁ&%ybndlzatlon

state, 5%1380'1 {‘O% éﬁfﬁep'gft ridizati

0
B et ST Rgbhs i frtabl for
subsequengetthersc Irethe seee emiondingemtshths ise@nd Bnahachrolzedas tabout i1 ho @bout 5 bases

DNB [0265] As will be appreciated, hybridization of

anchor probe and the sedﬁbn0|ng probe can be

Imym%%ﬁdentlal or sinultaneous in any of the cPAL nethods

described herein. [0266] In the enbodinment illustrated

in Figure 23 sequenC|ng probe 2310 hybrldlzes to a



illustrated in Figure 6 , a sequencing probe 607 can
hybri di ze downstream of adaptor 604 to identify a
woeebeo2stle 4 bases away fromthe interface bebP@EES20D$1685741
adaptor and the target nucleic acid 603. In further
that are sroplementars o the gdpptre pmbabonthie @bad 0 hydes otidegendsate Requence. As

dlscusg&ﬁéﬁo@m ﬁ@@s rfé;%/\@:?xﬁ_" l%@tm)cpf pBBI%f %@Qﬁcq{g p‘i'cQ)eé gﬁfﬁtrbér}!sentmg each
cl eoti des at posit nucl el c aci h

base téqedaé a d Stfacb[oH @O%{wﬂf 61|e ta r% GHCI%%%%?%ﬁeéedletp éwetectatk))le tIa bel that
differeqtiatesreath xyuericingupkdbie rlom tlma)selth@ccmb pcthtawithr aier@adéptides at that position

is hybr?o%ﬁb%g tt)(t]riI a%@?tgr {Hép(gr qdbé%h g%%%%rm%gnﬂﬁél 51 3 base of the

AL rre
"gatede??ﬁ%hpf%’ﬂ% E thB Pi‘%’é’%e ilusiated @ FéS”é‘F the sepaNCiAg P1RBRP %995'9”6" to

interrof&t¥ ehefbasdhatiofiMle pdsitichs@beruiie 13RtIIGDHRS bat@EInARPHAUEHthg treobe 2514 and
the Ilg%gd ggcﬁ?r p%bega%g rémye‘?}pe s%%on% a‘ﬁgho?Br%Hé %&)%h%g g\geg erggrﬁ]eg%t% Pases atits 5

end, itiashessd Wéys logte rsel rwl@lcmd\?éﬂ%allovms;sletgrro%owim thgigequencing

probe 6 NRbdse8 Forf theGRERIE balvBefiRd taltt;@ét Mmesaéciobm 28nd $h8384htor 2511. In
anc prones Wit

. In some enhodi nents 0 eper at ed
FigureiZ B RRiG oSG SoSB e SRR 0T BiePREL® MAtROSa S Qe efgned sequence.
As willthee@ppraeipied rin smtpuemdinteotsi ratheetgredddarerste dbsdsi unjvecsal fagkd may be
used. At ch hybridi zation at the degenerated bases. Such a

sign provides an addjtional way to caontrol
[0273151‘.“515881 Siqmpodmeptfdng 53R EY BH PSP MM G2 GRATE R 'Efsﬁ? Gyggponding to
an addptor iad/atrout 5103 kasps, olhés atedhgenealyedggendrated, Icyrrespbretirgido the target nucleic
acid. fﬁ?@setc%cgﬁkhcgr%%g M)oe ﬂﬁrﬂﬁd ggﬁ;ﬁrst L}ngerfoléﬁrjhg %Encﬁtmg Q;' fﬁ%phiﬁh

bases I'n genera e or I1on O

pefce’ﬁ?ﬁ?@ﬁ GP ta@ﬁkﬂ?@@'%’s"’ gl D sEeY hergs a@é”‘? 1Bp ligadienpeijtgtween the two

anchoBfralsdsC THé ﬁresadéptoeprobesanﬁasth%ecmandﬁg mrothe have: [gblxAse addlligated to
0,1 nf | .

tho soffi B Dby BT sERGh AR, 30 BoEepb k] HERER and secons

anchog MP@eSrﬂwdﬁVW}‘MGi'fdlg%ﬂonlPh'ét fginsahgut ig@beift 5P ﬁ@n@j@'@%‘rﬁ%}’ hases that are

not cofPletneMbry tidie @H'éﬂ“&rthlﬁHf@ﬁﬁngt :i"%t'an\éhlhd od¥aiyblid 'ﬂﬁstd%sigﬁ‘ alldM8 an adaptor-
S Wt e cin

specifilalglgfélllj%ag%rbof rgelc,:rty}) zegﬁgﬁonﬂsaﬁp ? OH go %ngog?ménts Fﬁe second anchor
probe jsiigaietortle seduerfcing pevba frploes, hyhridijatioresfitherfirgiagehor probe; in some

embod?rﬁéﬁté R s&dohy ahPbr @&%hgﬁ RAb e lestf@r‘ichGrodFMe' p$|§r t8 hb@ﬁjﬁgtlon of the
ener

Seq“ea?a‘&ﬂ Ft”?t??lg'” Sgﬁﬁﬁ%B?‘ﬂf‘ﬂES @Sgﬁﬁﬂ%ﬂe%‘d chph PR?é?Ss%ﬂd ”P%sseﬁge”c'”g probe
hybridiat sitriotarépsstiyednddigation bedulsebetwreh thre fipst abdserayd drehatesibgaed between the

seconé anjﬂgr &J)Ifeaa\ﬁameesea Jnglh%B%Pé Elmuﬁeﬁ'l%b&@ & Qgenﬁzl?ﬂ?gmuﬁar@hsly while in

I NCOr pora I on of enerate a tron sit
other qrapodimensdbpligaianhgsen B fisyt a%seéo@e%mi PERRE ﬁﬁq beiyeasghe second
anchofisrotstesaiithdd@duériging Pebe beduasieq{ B8 ]in Ay drder t Beingent washing conditions
can be JEQ&’ r@ﬁ”\'}e unli a{?eedﬁ%/% I Z"E}E hgﬁ@m%{eratube Rﬂ ho%btﬁirep\pl an or?tlmal

can econtro e reac
concegteatien efifermamidegan @Iktmﬂﬂe@ wm@pgmql CprgEtipRs/ansifor concentratlons being

deterniiydars i AtHo8Sknoli irttRe BX)E HALRMYthedsad lbagmgemdnb Qs GhiEthods
ondi,t | on

ut|I|Z|nH¥egct?ng?ch% rd)é&)ep wotﬁ ?aéq%a nurri{)g%)gg%g(ener%ted ﬁ%swé I;ha‘&%rle%ybrldlzed outside of
the cotgsgphedingg#)ction rgimélbelwem@manqlor rrabeofndftios taegrf neleicanid. t he

[0274] ik&hain @&@odnh%@ dBQJFQbﬁALQHQhJ@YmIQ@ ligHtBA BRb ¥n@br probes in which one
xed, This nam quire cans

r
anchopgBiA & D ETIF E e AR e rara BHPLS ofuly cegenerate
(againgamtuatly a poad bigsokes e Anenewvigld obsudh & dewbleacRid.dndtimpdssiibistrgiad it Figure 26,
in whlc%‘fﬁé first: an% Bro@&M?hM@i’écﬂg aaad'ﬂrgeﬂ' ofWB%@q agfe &Eond anchor

t ar get nucl ei ¢ aci d er ect |
probe ¢ %Qﬁﬁ @%Wﬁ?%fatﬁﬁe%ﬁﬁhl’ﬁ @Blsé%hybﬁfg;q Iioérﬂﬂ Lg}kp(gw%ﬁques of the region of
the tarpétolelsic ped Q@‘Qtdd};ac@rm ddapenien y Ted se}ﬁﬁrﬁj dnichr pradt istdesigned to be too

short tglbgbglntaﬁr{/ég ggqn t%éddhggle%)r%/b (Ijgat%gﬁ l%obl{t o#qggt%ﬁrﬂ&fhggrs anchor probe

con
the forWéS}O”a?fﬁls‘f "b’@eb'@ﬁlefj GntheciPrele @@ﬁthhprgw@e&tt@ St?ﬁjt%b’éqe§e%fpr SUbseque”t
mat ch hybrids. VII1B(M.%Doubl e cPAL (and beyond)
DBZ/ZOQ[”%?'}'O] In still further enbodinents, the present
invention provides cPAL nethods uti i zi ng two |igated
anchor probes |n every hybrldlzatlon Ilgatlon cycle

~ o "~ o a



the second anchor probe hybridizes to the second
adaptor site. In the exanple illustrated in Figure 25,
w0 b@f76238 anchor probe 2502 is fully conpl enePCHU§2008/085741
a region of the adaptor 251 1 (the first anchor site),
steps efriite ¢AAe pseesm d hanedeod fully dduen@Bie Bnitor probpneyrarsp@e gmbadiments be
from aB('Slﬁ 5?&'5\5&1%0 tfaggé iR fbnaﬂl @GﬁmgeF @nétnse(l Qymwghégésbgnalteratlons to

ion of the firsSt anchar probe second
nyorcGpipnd e rBRHPS SR Gtc el oS TR endt ol e egenerate
anchoaprebeadjhasiutter scdaYdrichdripeobeedibgeteamcliat nqprspbeficatiyto target nucleic acid

and ac%@?olrso BtﬂlltL ¥hc91|eﬁlgngﬁﬁm ra“f%f? ﬁybq 89&[&% rkﬁl%t?csga&etﬁat% e{ngr%l only those

seconghargher @?R,eﬁ ”taﬁ%rfa PP'EfeCW quWQ(HY tf’éeQ'(U‘sé’dP%?ﬁt Erihggdapipes and the first
anchot @bIgRtwilneve GleGtadlitydo 2bkZhakase@din the fissdaft etondhctor probes,

gener% I;]l{; %eqénﬁ M%at%g ch%nF pergleengo%tgﬁg{r. Iﬁorr]l s‘iagcnj%glIygns/lt’}%’l%%jI %gcong anchor probes

MBre “acrd Dases
wil nOb*@Pasﬂt@rSFatb&IFygefema\ﬂt hybtidizas to hg HING longeeneuar t Aetseamanty g, igated to any

adjacepeiybAdiRIdRREudNSInG BloBest On Q:ﬁt\’eeemtﬂﬁﬁ%'ﬁ%r P idABSES the debond and first
rlS S, a S

t
anchofRER ™ i AP 0 PR T R RBIENE PR e SR iR AFigyre 26
represeiite a degronetediage pokiBl representf-oucleoli¢asof endetefmiaed seqoéroe. As will be

apprecﬁe{t&pﬁ] domhe2niPBSiRents C}QtGervﬂwgrrﬁe@en@ﬂ&%aéeg%ﬁleéglq)ageyrﬁ% be used.
ener at e bases, the anchoraﬁro e is actuall

[0275]o]lngf8rjfhe'5 e%e&péary ftﬁ@fiﬂenﬁsh@eg@& aor%%t}ed\tlll ?ﬁ,%g%(af\ngr compnélng 3 bases
complgreerdgaratd tiye 4daptos rat 3 ddgendyate asast wheaned tiad s@nendi amchdr probe comprises
only d?d‘eﬂeéfe tﬁ&%’ dng 'tﬁeaftétgﬂd §Jc§ncﬁancp&ftpr&bgg Qrelo‘egﬁned%ﬂcﬁ attotn the end of

st anc forns on er anc rooe
the firgt anchppyphe wi rt @Fﬁ@%@fé ﬁ@sle@ag to ihg seqead gnﬁn@r probe. In further
exemprpedbstiandnts, thehisst sebonglomNs Aos-mer aldepribiag 3 8iE corbplé@entary to an
0, C I
soon P30 O35, 98, ORELAORREI g it B4Rk R A s v
only ”"Gé?@@ ﬁ@h%lﬁrét %‘érﬁfu erpbe witithe degangratacepsahuil dgateie therecond anchor probe. It

will be appraghted B theseriRd Q@ﬂwpla@/ eﬁﬂ@dm@fntssaﬂﬂl YRS vl rdtge Qﬁ&n’%ﬁﬁﬁons of

r epr.esent each base t n . po . of
nowr| ol B3 Bl o 0% By R el 8105 i b e Bept SR irkrome
embodingrd$ the tart add/offeyrtmanchbiagoleach sequenci ng probe from
[0276] NERSHE Btcth@goopé Qg%ﬁbé@‘ &Qn&&mfa d&UIS]e 8Bk rqgtﬁod'ﬂf tﬁeh?slt anchor probe

tefm'n%ﬁaegsea f?p‘f‘%%”d;‘ﬁél‘el a\d@%f? Eﬁ‘ePS"Ot”ﬁ@”‘ih@F ?FP*P%‘P"?QG pQ?Por%O”aE?Q’s'Bore
degenerfatetdnd thergjart il rane égreater phiesial td nottohly ligatattytheeend of the first anchor
probe but a\‘é%ttc; %’a?eqo bfﬂeF sl.egwdeangt%r ﬁFotagsa%WE%@ltwor?EQ Bﬁg g5 Srevent such

Ilgatlorbgrzilaf;tp,dh%ge\%onqr;qn%&;{g)rqbiea san Q?rf'el%‘i'vﬁ{y aﬁg/lawgéchler%/ggge in ligation to a first
anchoSEGESTCo A gequeiadiey p2ibk4 Sacttadtitioh ingladesblaamnaanodiyiod®s termini of the
ancho?&%@eﬁ es?%tﬂﬁ& tI‘iJI %ré&?&@%gﬁgsmgfo dao a?r?ﬁlrag%gﬁorgﬁgyefolr ¥e%é1encing probe in a
part""l'%ﬁlobefttﬁ'én Wil @ét’ecﬁ@é'ﬂ%ﬁ‘d@p@bl Fepr 2@1@'9 &langwi pigsphate groups can be

introducBd wtﬁ@g@bmmcmﬂpkbbte N@ithI B ENCthAt Ghdrh iR d b cod bidhor FrBbe would be

able tobl @at&%&&i% enrq C??? hré aan& (girg)golb%%&tﬂ%%ed foha%lgtdgét?:hﬁgvvg seleqpnd anchor probes
would netheablerit kgate td eg@n@h%t@cmg ¢headhandsBte phopphosdateds which would prevent

enzymBHEIGBRN). d©§ceQﬁe HHDBY 8EJ5ha §ﬁi:h§ﬁ;{%5’e@ %eet ligARd, vmé é eR& of the second
ment s ra

ecCl
anchoaﬁrg 3?8‘"88&‘?8@ reﬂ?ﬂ"\?gb@éﬁ PogaRete grayp ‘gDé i%‘é‘&e Wiy BRsfynucleotide
kinasel an psasprataseb edkihras shigmp 4lkedins piespithtase @hd calfintedtipalmays phatase).
[0277]alﬂq)clt§ de’élreloothg)( ﬁ%n GOdut S&W@Jﬁqh@? eh@ oiatﬂe é’éi,@m Q{chérrb%b%km&‘the 5 end of

ases are gener al gener rat ed
tho frg amh@srﬁeﬁ?d Ihadrst @@ﬂ@@%@@?e Hiare oo fabegbesaigyiaed on is
5 end@an¢ therseq@ho Iaecmapfrothhecdn_)bb rdeﬂgrieedncﬂ/brrrﬁcbduﬂel detiave pd 5@ i3’
phospﬁcg?ggtko%I 9\8§1n tt?e {e%?rﬂan@h&ﬁro%?h%&l?%@ggg toq Ee% glgtfrs{ %nchor probe, but

ed”w'th ases aroun
not to P‘ihgfaiep%ﬁ' 3peion propes: el indigaiaRe ﬁﬁé'ﬁé?”dp?eé%@sanc'ﬂﬁ grobes, a &
rst adaptor probe and/or t¥He sequencing probe may be
Imym%Vﬁﬂldlzed and ligated to the second anchor probe in a
single step or sequentially. In sone enbodi nents, the
flrst and second anchor probes nmay have at thelr

— . o g, N T



hybri di ze sinmultaneously and |igation occurs between
the first and second anchor probe and between the
w@ewonth2anchor probe and the sequenci ng probe PCT/US2008/085741

simul taneously or essentially sinultaneously, while in
phosplrté grou e cAnde pnastuter antthe fréegtatniinus db e weeand ehehof protst (faiegmple, by
using ?@&Wh@cl@&ﬁ@ thas@j Q)bﬁak@rt%vgﬁhlwngétleﬁt&%ﬁ%@lh&?ﬁb&rm subsequent

& he sequencing probe occurs sequentially in
steps r‘i@ﬁ ‘tﬁA&@i“oce%t ri ngent washi ng conditions can be used to
[0278] énwve enbbdig@bteth@molaashor pebes gre BsdlingtottenpiBasimol@neqisly. In some
embofrﬂertts trd dt\pbltc\h(fh{)r %65{% a?eqapgﬁeo‘ t%ehtﬁﬁg%%ﬁ’a{nﬁgllgoﬁo@lh%one of the anchor
probesiqdy *Eﬂd'zé ibe Pt\‘nBéP?fB't‘?éh%%th‘ﬁg "bsé’f'@ren‘ﬁbﬁ%'ﬁl‘eﬂ% ithRyweeneheg grobes are
ligated4B @3¢ dttier béferealid éecorambptmats hexiks) t6 &R sbquepaing probd. an byme

(I . n

embo.c#‘ﬁﬁggtsu the e{h gn;%?ss e ttéentl:eer%]g &%%gog)ggreqﬁgtlteggn J)glrgl) s%epd Ih era;bodlments
in whichfya P@Fé‘obﬁfottelﬁ@né thersew@ﬂau PIgPg ara dgateshin Bélnllﬁ siset ttﬂieefﬁiond adaptor
can bd Jé@lgﬁélﬁtb@léve@r@@@ ity B %aﬁn@dlrgﬁst po@lﬂ@r{ @dthaII&ﬁreQ pro[)Qsz(Yt{e]two anchor

IOln ertain enb (El)mentsI ge %{ ods uti ze b
Probey "f‘”&gﬁ TG REPRHER BYP %Fg% IR eéﬂ“p%é‘sﬁﬁ"é‘ﬁé‘t‘c or probe
comprising fiee hases ednipjencniany tetherddaptyr and fiae deggageiemasgsdorthybridization to the
reglon%?trl:l@rt‘eﬁi ARGHEE ad?cf Qﬁ)&ehtsto fre |a[j¥pt9r%g|$ peL&lye S(Jme&ond anchor probe may

exanpl e of such
have saglalspteet%lﬂtmg Pi%inﬁlaﬁlneg w,th |o{rf§mnger&ﬂ w;arﬁurp;}1 @rm,tau%llgapqh step would not
be neasksathbehheenfthe $¢psan byboidizagioo b’ethé 6&:2nd snchyrproteti ane tytridization of a

sequeﬁ&ir%g;rwe ?rrﬂ:h %ut%te%fhlglrgg&%]o; It’t eﬁﬁﬁégﬁg%%@qmgec%d%ghor probe, the

secong gnahpPr lligaed tadle ftf?t " Pieg-GoPuling PrieUpls e increased
stabilitp dCdr@hgofaitd ghchdr hrobasl pesegidncing padepdiate. 261 1. The
[0279]?;%%9%&0%% gFle rtEIE’RI_b rehel!h?d 8’%% ti%ra%g%\}e it \93 be Qﬁpréﬁa%({ th%\t CPRE with three
or morg gnchepprrbesi igalee %mot’“@astsh‘éb)f flh? §tes%m eMeRtionr Bisd apeher probes can be

desigrie@ rBREbr@4hcTwith hethbmendeu gatemnanﬁdwm Peah® WBFI&EJ 8 Gdgions of

ta
adaptc%r% Egﬁgﬁ%%gmﬁ@ts Ok)%n ”tet?g °l5 IrOg%fr 'ggeailgﬁe %hFéga QL8 igauencing
probes hybligizedegmnent &t the trmaiha rnghoobreberdy an axesuiasy embasdhnent three anchor
probepé‘re BFOQﬂe@b %aréc&n@pl@b@\t&y %Qlf@ﬁﬁl?&ceqhéhcle§wmlman é:o%btor and the third

tera
comprﬁeﬁgegap%rgte %aeesé?]layblr glé%ﬁss(weeae?dw |n6rﬁ)staﬁ;ﬁ |§IC aC|d Fn a further
embodimént,aohe oéttie tve drokwes cdnhr&emﬁrt[aey:bls‘eqye'ﬁmsoﬂthmhm atbgpnmaﬁalm comprise
one or%tﬁQQé Pérgg%ase‘;@%ﬁ'té%.h@sf a gﬁﬁﬂﬁataﬂ&%Pﬁro@JB*{R&]o}’Mﬂtd the target nucleic

gener a non-speci fic t ar get ei ¢ acl
acid f%t‘ﬂf“%‘é{ﬁt the third gpghoy Qrgb% Hofurther el"@ﬁﬂjt"ﬁ”t\?\n qnp obire @pghor probes may be
fully otpahbl|ﬂ¢oﬁﬁ>tdmntaw t8 €Hel 2@iSptEILERA trtet@bondnangﬂneraa&hooplbyest\Mmseefuny

degen?rgpqur%ymgﬂ t?qur%ett nr&?t%lc %E g aP?L];r) o?r%g e¥u|l§ ﬁg&%nggﬁanén%héf probes can

Yons a
in furthen ehqu"mr%@elgateﬂ peqyatially héhesth@e|l'9attcyartcbora>rqb@w0tqsfé'eve extension of

reads turtB&S®o th@ tdrgétMudidieadid sszuermad |rﬁeems@lp|a@céh@6d.mémb£ﬁrst anchor probe

compr%gﬂ%%g e ba estcg)ﬁ"‘p On ery t|%| %(%ap Oé%g\g aé seeﬁgrg({;ri’egggerrclanchor probe
in whighc! stx@aeeStahedeyteamﬂel t‘\yhltd@nptmnmla@ afyllyrdeglerpeacﬂe hexampie cadNgBso ligate to
the se&&ﬁ%n%@‘s&gge {oQuriHdPSegidend thy uh@nol/vh Q@(ﬁtﬁeqceté? tt%rtyrget nucleic acid. A

br| i zed sequ in robes
rourt it G i, el pre Py G 0 A 1 REErSa eSS e gpinonn
sequeaaeC hostill furibbesybodimentsrahd gatceatdaaree i anpr o bessPAL InletHods described
herelnrmvﬁtgre d‘l'ﬁteégnl:%rka%b@s (l:bnﬁ)tlgeoo elJr] n%tqulge% tgg'servyto ‘tag” the anchor

resents a ener at e ‘base an B* represents
probe ﬂ” Prddsniity dhe pé‘ft'c AReehar mq?eavbgea%h@@ ad‘%@or\/ﬂf f PNBe
appreciated, in sone enbodi nents, rather than
degener at e bases, universal bases may be used. [0275]
In further exenplary enbodi ments, the first anchor
probe will be a hexamer conprising 3 bases
onpl ementary to the adaptorfZand 3 degenerat e bases,
Im””%ﬁ?ﬂeas the second anchor probe conprises only
degenerate bases and the first and second anchor
probes are deS|gned such that onIy t he end of the

o o o o o o o, S



[0276] In variations of the above descri bed exanpl es
of a double cPAL nethod, if the first anchor probe
W@ eroponases cl oser to the end of the adaptor, BEEUS2008/085741
second anchor probe will be proportlonately nor e
degene ViBG@ii) D pibre tiylldbeltesh seqnenginepprebeg ot ent i al
to not only I|gate to the end of the flrst anchor
[02801P A8 BRcRYEd oS sb&uchéifpiBbdsUs&t N BECoRRFONitHARE E@ger@rnobﬁen may be

soecii PR B Bt BB Eﬂsﬁgﬁomta&o B9 555 Glpp s ryayrected o

embodiotnty iatwd@htile sengsgieg probéd gatabelad with fuofdphgres, émdlhigerappreciated that

smﬂaﬂn%@m%ntsmgllzﬁtg%@(ﬂ}éﬁaﬁd &de% QmSnsmg%r ﬂﬁ&é of"lgbblg rére encompassed by
i nclude selectively nodifying the termni of the
the pregRpiHyE ¥obes such that they are able to ligate only

[0281]t ®udiplpaydliésaicRAL @nhethersinglepbaubiy triple gpie il ivgntiy mbieple has@s in the

reglongglrtbe Eé;ﬂregj;uc%rdsa%@ta%% %ﬁ toVYhe Qda{oﬁa‘?‘?qﬁbne‘f Omé EEAL%E&RJQ‘B are repeated for

roups can
interropation gtimeldRle bases Wéh'seéeé@ﬁﬂ n%ﬁmﬁ*d tpyr%eg apghehPrebrehybEdizatien and
enzynfahﬁltgaﬁd’iﬁeé‘ﬂﬂdrhsfmm@eéflﬁihaﬁgj pr@ﬂ@bws crérsugb@j toaste €t nD@ediBéLat &rying

pOSItIOHS %mo&e(}zfgodm F18 mienrfa{(::lej get eenqh%ac{aptor anoctaréqghrgjc%}ogﬁlgr Inparngglven cycle,
the sequsabids ProbeSbeeféimeeieﬂWeldlsg@t‘t thatttie igertity ab Phreer nfdheefbasss at hee or more

positioRs is@BHSatad ﬁltfﬂh@ﬁj@w ¥l e I§l§’e| aMhé‘J‘to\MBﬂ L;éiqu@ﬁéﬁ*{;%be Once the ligated
n
sequoTEE=re G5l BASATE: 5° PURBEEE POREEL AR GhdRpetd comple

is strlpped)cb)‘éof(ﬂwDrﬂ&am naratyeld obgdaptg)nmd qeguetriqeg Btobg hﬂglphattoe and ligation is
meugggup (for exanple with T4 pol ynucl eoti de ki nase or
hat ases such as shri al kal i ne phosphat ase and
[ozsz]céﬂ Qfe”Frﬁ{v out ﬁ"ﬁ’&phﬁﬁbsrﬁﬁé?eégg)usec[ 9 xpPiTy Piba?ec atipg IntREQpgtieg position
within b Bedqueh¢igraprolan aeta singldedsatquetidreped 'hyt&mldat(mﬁ ligdtien-setectod cycle.
Howe\feﬂ%lggfll a%gr%m 9 etnn)% %ent@ﬂglgfng { ﬂze26|a ;J%Ff?&re%r%% are also
e can es nodi f

encompgsssg bb%§rﬂsgntwvgnt@a Hsrepsiag the n@ﬁ@ergﬁf@ot'quorg%@grﬁeﬁes the number of
basesMﬁwfbemehbﬁed%ﬂngh&]yd)ﬁéb@wed and/ or nodified to have
[0283]B?nocgne exem;ﬁac[ygeg cg ééﬁt%’ lo eI‘i o) p%alls oI;]setqpeenc%g%Porbg?]la:e%%%yed having
the follgwipp strudtiies: not t o ot her second anchor probes.

Fol | owgog-Nigues of the first and second anchor

pr obes DB2/20900556 lphosphate group can be

producgd%bﬁN¥ﬁ%&??ee term nus of the second anchor

probe Q@H-NEMENWCe, by using T4 pol ynucl eoti de ki nase)

to make gANRNRUARP! € for ligation to sequencing probes

i n subsequent steps of the cPAL process. [0278] In

some enbodi nents, the two anchor probes are applied to
[0284] MBe IPNEBPresemsih bmehnlsh\;allaldle’lfoshyémormlﬁddi repa$sits dehendratobases. F1-
F4 repﬂ#‘em%urBrffglkeﬁlsflu?tro?hcﬁ&ol é qflb&oat{éﬁe .PN‘§§ ﬁs%% MN‘H"F‘L L)Xrtl%ular base.

one O anc 1 Zze
This exsqia %36? REokag voy dipdew dqt?f’“@’oﬁféh%?ﬁéd‘i"ﬁ%jﬂﬂt@y a%@n&twe adaptor upon
|igat|oramhm5eqpérobgsro@é & drl geh@rdbe heralzedichvg adaglonr B théiextent that the
ligase é%e%qo ?e tﬁg sgqgjenc:%ngt pi,ﬁogoaegﬁ 4 eta%chor roge&g'& r%ahe% fgr cggglemeﬁanty
betwegyt i basgrad theiimerragdtiqnipogitiey qﬁ@e@r@{qe@fgd theﬁpa@q@dt@ﬁ qlﬁgqﬁl@ ﬁ)qqltlon of the
target Hﬁ'ﬂléi@aclid/\@lealﬂ&’@&fenw @Bﬁﬁat%dldtb@@eté@c%l el W&ldﬁaﬁ’cﬂﬁarﬁﬂ@atlon of the
seco nd adaﬁtor C

sequeaCé pé%)&j)rovb eﬁi{?é&gﬁ%ﬁgrﬁg g?sgba]?me (%e Ptbonlpﬁs onaof H"uee}?rget nucleic acid.
[0285]p trsdomesmbatitients & det piimeawenping brebes(wiheontnrise tiresttterqutigly dabeled

sequeﬁ(ﬂ@; 6r5&s§ﬁﬁ1@8@rl%hﬁa@%herﬁh@ p?dbe Rrapepéigd |1 gation.
secon anchor ﬁro e CO risi n%@fl ve

[0286]b%g§96%9&@ﬁ?%°? tpatigedeleripn oF'ealhg ‘F‘ih%or GREAEF4Ig probe
ligatiohpreewts ¢ sthigrdiadd 2 atw oyrid is bedue. regimerentbditnsts taargatt sequence
mfoerﬁb%lcgn Be glgtél %@éy f&ca%mx btag’est %o?éj@o% Ef% li§iBn B&nt%% en @é%ﬂchor and
a second anc probe nmay have ent stability t

mai ntai ned with | ow strimfency washing, and thus a
Yation step woul d not be necessary between the steps
of hybridization of the second anchor probe and
hybrldlzatlon of a sequenC|ng probe In t he subsequent

Y " o o .y o S

b
DB2/20g063



adaptors such that one term nus of one of the anchor
probes is available for ligation to sequenci ng probes
woyphti2zaed adj acent to the term nal anchor prPGEUSI008/085741
an exenpl ary enbodi nent, three anchor probes are
sequepﬁr@\pr@@d and aspfer @tyela@h@;lee myncprarfrymttrqe idieffiaerbetyteen the target nucleic acid

and th§ QERHIICFRe r\MrﬁtﬁP & b%geseﬂ;’é'i@&rﬁ)ﬁe @é}qlﬂédq(%ntb'a'|ﬁc%a§&fTJ%ng$r¢§thods described
enerate bases to di ze to sequences W t h

nereiny GRS 1t 1o 8 HOD26rt A P S ERGLR Rahl 1 GR fher o te

target hindeid autl. anchor s conpl enentary to sequences W|th| n the

[0287]399%%%" il b%%g%rhéc? uﬂ&fmgt'ﬁo%%&rgﬁgw{ %ﬁdup thEse of

m nus, "all'o r obe
CommFrﬁ'laUmPﬁég ?aéf‘i}?@f; S%%SM%?%P'H(W&C“'W f@%tqe%;@umvwet% Data extraction
may bé Pérffdimédigserips ofdhariéwdtieh il el., endyedindBadescalliog endrkad-Mmapping may
e r partially conplenentary
be perfg%%ﬁ% ik QQ? (?)frwgl Qn%%e%seccgér)}d and third anchor probes
[0288)pfr an qzemplawylewba@@eﬁte%\@%dlmwequ suifegetridgigorsyeipel cPAL as

descrlﬁé&ﬂ@?&m A WGlcB e s@@tijé_alcin Qr'ébeﬁftlllﬁﬁ lafe IBleIécMNlﬂﬂﬂ&élﬁ Affe@h&luorophores
ncnor

b t] [ .
(each SXIRITERG TS P e el MM g B e iR Pepidef ofo determine the
identitpofa ge ofesecie BB dispesfed pe @ suffapet ¢rsh figld bbvigwhEfranza” e tmaged with four
dlfferemvglleﬁgtl%cdopreﬁﬂélﬁd"ﬂ%g to th@fo@ﬁlt%@&@?ﬁl?bﬁel@dm%m@tprob@s All images

first anchor rO HErISIn t wel ve
from eeWFSﬁErﬁaéﬂ/ ta(?y%{%d' Gi2pt Bpe" ']”f"ﬁﬁrtoé "ngaﬁ'sémg HRgH{ge number of
framedy@keamieni fuosipbdres arpiuedsy  Cyrlentmaghdah Eansthen lizamesd iafoe@ directory structure

%&g@%mgtpe (ngsg anchor, also a fully degenerate
oroan cgn a%solﬁxgate to t he second anchor probe to
I

[0289} {1} 3oRerembReliEgpts | dateoeXiTRRion Wil FRIAN MedYrea cEMage fate Rrighifield images to
demarbaté theipositidhis df alFDNBY.Untdsurfhdel bl sefd of FillgreREice iBAGH @Equired during each

seque?{i]r%)cﬁﬁlga%atg e§tPach% s%ﬂ\ggr? cgrQ Fﬁeg;‘t]odld%rhgpall n‘LEtg %th [hgtbp%ht C‘eld images

own sequence
and thmeOaQ@bﬁdWCWHeﬁoﬁWe édn tteh@e@ PACMRRE 90 @eragespiepestice value for

each J3GlieRtiRg cRRE F@Far{W\,@n @ictlé hﬁread?é?hﬂfqdi’é RS cmpﬁmrtb §R four images
aken S, P R b ke P Per Sara A G E RoF Higpiew deta poits (aso

referreldy@hepr@]ln 2&e (haspcally’) ar@a:pmsghdadﬁd pielPNBa dgfontinuous sequencing read for each
pNe. DB2/ 20900556. 1VIIB(M ). Detecting fluorescently

| apel ed sequencin ussed abov
[0290] %H%%‘?PHPH%P ?51“’&8@?8 Bg%ea C?’hthg% B%?%SWB'&‘?W Ftr%""{erf@q‘ﬁﬁné% lé‘ﬁ’(ma“o” for
the targetnecléic ecid amdjorlidentie threqtresbhae df adrédutl sequiehcea ivthe @rget nucleic acid. In

some ?rﬁlgdd%éﬁtso hle |&gﬁf‘e§ ‘ba état@égg%‘rgﬁlg?m{oq Aoﬂl\Mefé\%jeggﬁ%% HE(SJQR Qlignment of

rrmari Irecte odiments I'n
°Ver'a%’8ﬂf@ﬁk£‘f’\‘®s ‘ﬁﬁ%'ﬂ%@ rogy ruliinigRAakeN IO CHCIds ReFPEISH GF E¥ltipjeDNBs. As used
hereinythé terh ecoﬂ'ﬁbmteﬁmqaéred refestto SHeledhcedstipadibing Ahsle Yéndricz aB @ell as
C I
partla|%?\%H(§Q&\ Sg%g &RL{ e}%ﬁje %ﬁg@ﬂgﬁ%rﬂ%ﬁj\%%ﬁr g%eﬁlﬁgé%fl od%ﬁﬁ%galg&ﬁhms that
can bq:g,s@ﬁ EOS pigee tegad| er(cwngqp@g s8quegPes, to previgs @comqlept@ p@lue@ﬁec Ir) still further

embod/NhJar{ts |re§f@r@ﬁdefté(bléﬂﬁr& Uﬁd@o basen abﬂan{dnﬁb th@@ibﬁ’tﬁhéd Qefqubrh@s into a complete
nucl

tar
seauefid AF%rohES Bbkr it cB0eREF's bbubd SbBMsthbopn B ey o
choicep frongxatmiplel e mbagenemsidatai can fe eepegred towdhdihecNational O@yter for
Blotecﬁchl\(Lg NorAR Gt ftPhER ﬁlh @M\me\‘s@h/?épéa's@ Ior ﬁﬂﬂjgﬁ %W”@Faﬁg‘)\/ enter Institute at

on reacti ons uencli n ro
http: ”%"glcé'ﬁé’dre?%? %‘gi”éﬁt A'h%ra Sé’gfﬁg BUE”E‘P%S'S?% 'Hfﬁpnﬂf&gn f3ndigised to create a
referemcerahleidr parimuiat Seguenvingruerse. bedddiien spdvific aeferpbaertataesctcan be
constrﬂéécgf%m &H&hceo\'l é‘atéa&érged 1Ircﬂn %@&ﬂg béf;ﬁ%tl&ﬁéc’naudl&ﬂg?enetlc sequence from

sequenci_ng probes used are desi such
humaqsd@tﬁtspgc)ﬂc(ﬁhn&:ﬁl@s @Foqﬁﬂhé: t’@fltag%§@§|ogﬁ ord:H@Jr@W dt?ff)r?e@ populatlons as the

variatixOsitHin ta€ Burhan gedome hmat eldntuwhe defetdnee date épehyinglipdnhiee driginedf the
informBtdna6hEfed Refefat sequencing probe. Once the |igated
sequenci ng probe (and hence the base(s) at the
|nterrogat|on position(s) is detected, the |igated
onplex is stripped off of tffe DNB and a new cycle of
Im””%%ﬁbtor and sequenci ng probe hybridization and
ligation is conducted. [0282] In general, four
fluorophores are generally used to |dent|fy a base at

. e . o o



the follow ng structures: 3'-F1- NNNNNNAp
3' - F2- NNNNNNGp 3" - F3- NNNNNNCp 3" - F4- NNNNNNTp [ 0284]
Wab@9/ 0238 epr esent s a phosphate avail abl e for PCTEHS10081085741
and "N' represents degenerate bases. Fl- F4 represent
[0291]f tnanydf the embediméntaaitiopineenten discgsset hileinoa oprutatien ofutlbic gcid

templa@&sa(ﬁg,’oabﬁgs Wb)f Ebn?pr@@é Tﬂurﬁwr @ftall%@%cle-gré'cﬁs ﬁ)’%ﬁgﬂérﬁ‘lﬁw ®&dr a whole
probes woul d al | ow detection of

Genoni B TG REY EERICE: GoLRE Bt S GG s PeRpsfatthe amoun
of nuckebiles 6@U &ngdt senupn@bdranatyzaicoanibhan eguiciEat dfableadd itwecebptes of the target

polynl{clagt o%d@r%%otheu—gsgeaeat?égﬂgﬁ C(;pha@t or |rlﬂ§no|tﬂeg %ctugﬁgsF tglenty copies, or in

anoth%a%}??ﬂ Aj past 3—:%0 fopies- c%t@%’ﬂﬂ%ﬁ Cie§ M3 iNFRIER DF‘ﬁéf agrgends. dcluding
genomtihiBNA Rhgidn@Oak i cONAP@GMEntE mn@RNAhragrpémbeGlamCé fetheage of

reconst"i)rhct}ng ?argquglg@ﬁ Qtid%os%gl.l‘en?(% c%ﬁ\?\%&%aé @ tlgeef% g}ilr{%;egijepengec' \ghlch are
incorppraigd by refeiencen Lansgr ?tlagéieh@'n'C%fZ 23‘1e23§étﬂ§éh8|nl@n st%ble Mol. Biol., 235:

1-12 (oY beteke kdiGehsdent ity of the base at the detection
position of the target nucleic acid. [0285] In sone

enbodi 35’ sds SEL, gf sequenci ng probes w |l conprise
t hree Mﬂf—r—a‘?-ﬁy—slabel ed sequencing probes, with a
fourth optional sequencing probe |eft unl abel ed.

[0292]] & g@|be RPPrEFiatd difieramt eribinations of sequencing and anchor probes can be used in
accord&)ﬁ&#’ With tﬁ@tld'rl@ﬂk éﬁﬂ@.&ﬁétl@ﬂs d@icﬁﬁédi #PBve th olloking d%ﬁ;ﬁ@ﬁs of sets of
probes.p %Po gefe?{e CI |£ | “S)Droglg 8f ?{ot%a Egsrg?en @ ucetagr}rilr{v?gt%% arep el;)(emplary
embocipenis andgdt vyuewmlatqojftmt ithet Aresgnigaventm iphat dinitesdo #ws¢ eambinations.
0293]a$n (§4e)és 86ts Of priBY¥s@rd dRRhEder .hérq.ﬂéat.ermofmab|@$t.d9§£t%§{bns ata

or and 63 DB2/ 20 00556 lsequencin il obes da
specily S50 0 B HAEBG R, AP FIPINE THICBPELE ey bases v
to 3, 4bBtowe SNt el t a2,get 14ndg|16) 7, 4% i1, 20na1, 2he23aig 26,36, 27Th& 29, 30 and
more &gﬂpr‘rasrav\%@ frpﬁ'ls‘fﬁe?‘aotaB@f1 %ac&é:p&eh Q vte' Jn‘cﬁ(g pf"d%gs \Qﬂ] degenerate bases at

I ncreased usi n% escri her ei n,
one tefrpjplis fEB be flesigie & repidne &hevipro of nﬂgﬁ'é A a@l%ceéhtaé‘” Pﬁ%’t‘o'raﬁ"@w'”g
sequeAddgeprts teigate flrthet Aedy fiofi the bduptdr andg@ts proddiethe idaatitglof a base further

gi ng acqui sition may be perfornmed using
awaygroq‘?ﬁ%déq@om in the art, including the use of

[0294]- thq-f’eqxgmglpryﬁqﬁgqjlmgntp@@qg gb@rgbe\g;@@ﬁpr@gs wtamchor probes designed to
hybrid z&/&) eejgaéérarreg%g lof&@SadaSigN N ¥ad émbddient, BRtfirst @XdhHASIbIIB fully

complemé/ntary @)ad_?g_l rﬁlg%%%g% éﬂ%lle t%e secr?a(??réciar pr{ébe 1S ﬁompﬁ%mengdéy to the
adJacqoéneﬁlen nfetle adapter.slaspos embowaeﬂt%meae@brp@nthos Qnob@w@ comprise one or
more Jeggt‘?é%te hﬁbleﬁ)ﬂd&%mh@ﬁd’m@@h@q HiBRL to fdRNBStads %%@%epﬁhc@c acid

face un o a cycle of cPAL as descri bed herein
adjacaihiP AR A0S QG HERET LT BDE Rt 1o e PET SO G ETA least 1-10
degentraterbagdes flea &mﬂwerfdxelroplarplembe@mémabhs@ond agponuelegomorises 2-9, 3-8, 4-
7, and%ad’cﬁég@HéerE bQ&%elnaJ stiﬁﬂjrh&tﬁé%&ggtehﬂgdlmgﬂ twe Q&o}% grn:'hgr probe

pr obe) . determ ne entity of a base of
Comprﬁﬁ%‘l’f‘emg‘otﬁ %9198%%%}9 87Fep RECTS A PR éermt@b%ﬂlof WEigateyprggion of its
sequeficef rame”) is imaged with four different wavel engths
0295]C ﬂ{e( ﬁﬁIE?QE&IbQ(Qm%He £ Xf)it A?goeg Q\eral{ol cHﬁFﬁs% %Q%I’ |¥ e%po%éggf sequencing
prObeszQK/@ée Idﬁte%in"d%?"@'l‘ 8 g P@@PVG ld?teCtWﬁ@P%t'qnﬁ é"thaﬁ?ﬂﬁgﬁt ngfiei¢ afiy R one

embodifierft Qb sdt bmlséé’l@noﬂgm@ﬁé’rerﬂfgrcfubﬁﬂ%éqL(e‘htiﬁ@prf)@éérto identify about 1 to
about E(geosdloﬁs \fll h|n a c?elc)amdq(n a urther egem;ga%/ g a({i]ménrt]ﬁﬂe sbe? comprises
0 a | structure organt Ze of
enougtl grakB: ¢féa¢mep¢lmzre*9@asﬁfg Idelptmai@}lt it aé@u’réS evbaditeralprus 16, about 4 to
about qi«ﬁtaaoﬁ)sttc; Al ANaMdut b td Bt 10NarddMBolityyRE 8bdt 8 bETRBAS Qﬁ{lraa target
right-field i mages to demarcate the positions of al

””"%ﬂ%g on a surface, and sets of fluorescence images

acqui red during each sequencing cycle. Data extraction

software can be used to identify all objects with the

ht-field i mages and therf¥ or each such object, the

Im”m?%??mare can be used to conpute an average

fluorescence val ue for each sequencing cycle. For any

gi ven cycl e, there ar e four data points, correspondlng

M T o o a o 11" a o o ' a



referred to herein as "base calls") are consoli dated,
yi el di ng a di scontinuous sequencing read for each DNB
wQ 090762Fhe popul ation of identified bases canP@TEs20$085741
assenbl ed to provide sequence information for the
[0296] &rfgetter axeipdsineenleddineatsd 1 @ podistié kebe iRy ot thggep pesbesn il betised in

accord%ﬁéé Wlﬁqh@ﬁveﬁﬁgw aR gtﬁlsfu&Her Erhgodﬁn%n@kegetg‘%r@deg wﬁl%éﬂxde It\X/b or more
enbodi nents, the identified bases are as

anchoT Q{Pleesdwtegﬁﬁqegrt sgqg%ﬁ%deéet{“pwsmogmegﬁn% of(gfobem!ll m%lude 3,4,5,
6,7, 8o%,@0] Hp[2, Mg, Kethiemues amdhbairoted with dlffern‘uﬂsteqlmnees

[0297]S Wﬁ Hﬁer %Eerﬁ:r}fé}# grﬁp&@rﬁérﬁ rarg?egof%ﬂ)llj)gy% %1 D&lﬁ&rsmé‘%ﬂejér%re groups

of squ%’ﬁﬁg ﬁ@@eeﬂndﬁl@{pe préﬂhobqro%ﬁo e @'étr?@ﬁ% p@ge {RePmplg@entary to a first region
of an Jaaptor, &le seconalantdr prabgie tompleh@itary &cd sksond rBgibiusftd@daptor, and the

secong Fgﬁ%ﬁ aﬁ(ﬂ’%?t‘s r%a%ﬁ g:%' aséjag&ttg}%%h H{hl IT% th%Jd %%Ho“ @B‘E thrﬁ)‘i'lses three or

I ece over applng S
more degensraiey p@;@o&dmﬁpseqb@ tg émﬁléﬁ@ to nuclgotides |n| the @fgehr@)‘clelc acid adjacent to

the ad8FHIO haetY %ncrbﬁﬂgrﬁﬁeerﬁﬁyealiﬁhls&ﬁe ahBodieah Ee%oﬂ}%%hﬁhtafyﬂo a third region
nces Intq a C

bl i he | tif
o the E5rnd VRS g Bek 0 S L) o BB b T 1o second ancher
probe exXliaslited vy treditgl emtihingabaereoraest he or gani sm of choi ce.

[0298]F9{soﬁ?émo§mlah'tgas‘etsgﬁ BRYREY éj‘@ro@s&ﬁ@nckﬂ% M@%I%@mﬁ”e%ggble
r for Blotechnolo%%ﬁlnfornatlon

nt e
Conce?tfﬁﬂ"’i‘?&ﬁ iea‘ili‘l t¥Pegj’699°P‘°efa§‘e&Frvé'i'aé’%‘é’”ce&?r ? By Ra&epend on the
degenGat @Séﬂhﬁta’laylbasbmtaluécen #te anchor probes. For example, probes that will have lower
hybndELt‘oﬂ 'S wﬁédcﬁgé BB&/V\%ﬁ ety nm‘gﬁé?g ()f A’ éA‘L\Ad/oQFI' saca%%g%?etseﬁ} in higher

uman ¢ OHTH | n can e used creat
relative %‘?"@?’éﬁ&!‘é‘staéB‘I"@yﬁ%‘?ffsﬁ%m“i lpvuergrabdigasy é'hfélﬂr"?gj e&‘ﬁ%‘i"m%@s thege
differeBctdiid leRbve @p&titrhtiods aefeeraemed bahbesing aﬁa|bepm bobé&d irdbpendently

and thgrq %PA g%se kn‘a%eng&tﬂg 8 % réte/oe oﬁP?oBé’é%ﬁk ?c%pﬁpgr#eu%sl ons,

ence 1 ecific
ethn|C|t|es geographlc herltage religious or
cul t ur XlBiy). Qtherseguancingimethedss  as t he vari ati on

within the human genone nay slant the reference data
[02991d @R Gis et UifEHods i dbl"ﬂpgd;lll’bn@f)f thé prebétit D EIbH e ueeih @bmisitation with

techm%l!]l% sgéhrbs tr@o%e QF&% ﬁerg 7]1[29% ;INCJZB06’%)[}?!?"09:f VVH%SON 33831, and

|nven I ONn scussed
USZOQ?@ER%%H”@W difaisntAralieatiae Nes- C&/A¥H ‘é&5e§1/%1%§@ﬁ36f61m§§14r&9/061 134;
61/11603D6 1/ 502,586 Meiss 59912086, 88 111088 ®i6C1 12981394 th 11/981,797: 11/981,793:

oo EAPLTBGAL Y ROLEE RbRLE PRI, i 0 it 5 r oo
11/92m3ERn §1/§ 19124 t HE4ARBRUND/56T, 21’ﬂu¢1/é@1t69§e@d(1l1/4é1 691, alt gferthich are

|ncorp§r§féH %@t‘é@’ﬁb& r&BRhAEZR the @ﬁﬂréﬂl ﬂ)? a®pur F&Hé Y iB BhrtiQliar &r all R8&fings related
ies of the tar youc otide, or in another

to Seq%@}ﬁ@%t artigplafysggyeneig Og‘iﬁ’ﬁ? %m 'r in another aspect, at
[0300] éesfurtherestegt, sapeess oDPNBsaraivetiified usispegtencaiy mMed@gs known in the
art, m%gclﬂﬁ) h&ﬁlmltg—%grgfbnﬁ?altlxﬁ] Hégeﬁ %'ﬂ%@é sWas'dl:%l‘oyédﬁn %nac uU.S.

ment s i nclu enomn c ra nents and
patentg Pégﬁ%??t 8,309 Frf: PéNﬁ@ W?rm@ﬁcﬁéﬂc% St gtent H%b"gﬁt'éﬁz%%/mgm%
and seqeeramgtby nittess rﬂiem‘ogete P olyien etdl A0 BI gheens 6,0 UESTIeRoghi, DS, patent

6,828, ﬁébuﬂgn %Qg %é%i) 09 251ef3§{§61§ %§|asm%ua%e@ S. Rt 6.33,246;

rénce ander

Quakeggﬁ. Qggnt@lggggy Lwthgf’mq: Matl. Afad. goi., (B): 4143419 (2003) Pmith et al, PCT
publication v 26841353 Nghdl Ilbgt%nfbﬁééﬂrrﬁé]ﬁ‘&@ e./1ShBfduve et 28@085) Hcience, 309:

1728- P’Jég*b ace%lczoﬁ?é 8?Afgntvg 3{9&?@? W%Perlnecalcﬁ fetﬁiése referfeﬁfge%rl]st her%n incorporated by

I'nd seq 1’ng-an nEhoT probes can
referenpednlits enticgtydorrall pawesasiant int faeticviar teathinge RABrdimg tthrediggres, legends and
accon@gﬁﬁ}fg'tgﬁge&hl%{@the I&ﬁp&@bﬁ@%ﬁgdgﬁ%glﬁé e 'chﬂ§osQ|t)n§§Td5né?ﬁods of

ein as. "pools of probes")

makin 6 FaRgsflob gl Gl it R BRI S SR B9 el ar y

enbodi nents and it will be appreciated that the

present invention is not limted to these

ombi nations. [0293] In one &spect, sets of probes are

IB””%%?lgned for identification of nucleotides at

positions at a specific distance from an adaptor. For

exanple, certaln sets of probes can be used to

S oy ~ A~



away fromthe adaptor. [0294] In an exenplary
enbodi nent, a set of probes conprises at |east two
W@rwhor62p8 obes designed to hybridize to adj aceP@T/US2008/085741
regi ons of an adaptor. In one enbodinment, the first
[0301]arcivore epibotiments, rfugleicyacid tamladeredt theeriyvenigpnaas vegfiiao IPNGS geirgated from

those %%I%te@rare Y)éHdl |@Sédﬂ§ncﬁ%%9@%t%%hﬁéth&5°l?ﬁe éfﬁmency of sequencmg by
| enent ar acent region of the

syrtnes REyiegs LHBOUNYHEHR 0 ERbISER B IO P Mgt kel fomventonal
sequesamybyi sghasilemathodsutizind g deie neidsethatwiol netdonghese mhiitydle interspersed

adaptcﬁ'?;(t Igé’merltr@ﬁ%dsﬁgj% I%t}eeod h&c@eli& (ﬂ%ﬁthlﬁ@g 'ofjtﬁé m%ntlgrl?gllomgmltlple short

['eic aci
reads E‘ﬁb‘t?éth faret Ofteh’é he 8gters BribhisMPBkeo Rl Biopr ?%dé§°%?t1mleéﬁd‘é?t labeled
dNTPsl thL® salegeonanadat dasgsnts.| I addifioh, ba@EnGRIYRY @RS reactions can be
peﬁor%%gndlalgggﬁays;\p]tﬁcrgp?é\ﬁ%g ﬂrgcﬁhg? é/p f gg %eﬁc‘?rfgﬁgrjggtggls %/fal?as multiple copies
of morfometitheﬁécmﬁrravsjpreﬁthme Sianhls atiee oinle Mok lepyel b at the
same GRSPrOVISIAG aPinErefded r&ﬂb@nt@egaenf}rcatrﬁorhhaﬁ&],s béthudNBosP6r M@k e DNB
hin . an interior

t ' anpd/ i [ f its.
monoryis By w3endt plhclt Belpg frabensib gl e e Pgh ety the arrays aso
reduceprrg@tmgt otk |- ir$ope Qmjwplmege theredustiomin r@ggmt@g:fjscqube from about 30 to

about §@’X] H@@%b%nﬂnggﬁéuefngﬁg Wth@ﬁ& REMbAATH S¥ind é}n&ﬂﬁne‘ﬁfs the
detect) on positio a target nucleic acid

re
'”tersﬂeh"eS ARG D eic %‘Hée@@t’te%?fﬁ?ﬁ'f‘%eé‘ ORI WP SpTBRjfe about two
to abogtrtenugtgndafd rswu’enmertmgatMMSS d¢f dromchdoidti3h yo atoout00 bases apart from one
anoth%bfﬁ%crggmlﬁ&tﬁﬁ 'tsomé n)r%;gg rﬁhe@qu@gt Bs \WH ?llatqte‘ed ﬁ)cde%trlpbeh &I’]for further

urther exe ary rises enou
seque@qwgle%fhugg&j@pwhﬁ@sepﬂfa@@glet%\lﬁ %@Mthr?%ﬂhgg‘éﬂﬁﬂo@ota@"“t 00
sequeAdd@Lty sy@hesiaguies.3 t 0 about 16, about 4 to about 14,
about 5 to about 12, about 6 to about 10, and about 7
3 svmthlnatarget nucl eic acid. 65

3 6] In further exenpl ary enbodi nent s,
ol s of Iabel ed or tagged probes will be used in
[0302]a81:‘?ﬂed’é?ﬁ9é e Ftr?r"et“H@"eF‘PRPé’rﬁ‘tV'd@ﬁ mefhpdsgfor jtwo-phse igpuencing, which is also

referre@nd Beleirag tshotgsreéegu@icingT. cdues matholis ara @bdotiBedt i . 30 Patebtr Application No.
h t.
12/32&%()?{@ Bre? S‘é"'tzté)B% ]S!Jh hé %ﬁe%b\)(ﬁ’ﬁ?%mﬁ%so& refgreXcee n téj%& Fla‘?;ffor all
purposes and mg)artlcugar forgt) teaflj_lngslrglategg) twpphasepr @hotwrsgqtéﬁﬁtélng)r
[0303]0 GRh&GsIyWwWoIphed et Jeglidhiding ﬁ%ﬂﬂ@@@‘&r@e ln[tﬁ)éZFQrzgenl |ﬁvéht|d‘)rU(fdrﬁﬂJﬂ§e the following
I rent

steps: gér‘?‘% ulegclzle(%tﬁgpaégeé ucr[%d aemd tP8 uceo¥pr|ma&btgwgt rﬁu&%lc S@esgquaeﬂae that
comprisks @ A NeroTedpensbey. Intqrhe (P) systhegiziadhaplurglitp bEtaigst-specific
ollgonMJj&s”ﬁﬁgréﬁ ¥adnQf §a|(§ bll@fity Bﬁtgrg@psp@&ﬂ(%]lgmm)ﬁges C(Srre%ponds to at least

econd anc rope 1S,.CO ene sSeco
one of EBHPBE* S RE oo AP T QA B e Bt o
constrfigts thit comgiisersualr tagntinBcan that magfdhercbhpnise, fdhexambler atlaptors and other
sequeﬁéeg gQBeef&ﬁl@eQi%eFe‘ﬂ'ﬁmat %ﬁd&é‘to%% &uralﬂ?Sﬁa ?@tgsﬁe@f\’c%tl nuclgotlld%s and (d)

nUC eotides and’'is ab di ze o nucl eo
sequepqipg t{]%lptﬁ@y ofrgmente (%téP'bSt“alﬁf @@b?ﬂnpf'ff etﬁ@frms@p pragyige a secondary
targethlhnle’cdacﬁfﬁhﬂ)e‘ncar mbﬁderag'claéesgmps Buesto s seigizeglienedndrsedalve low confidence

base c%EJTF ?Hﬁ&g%g%uekge 5} rﬁlgDN/Sgéugﬁ]a%)ﬁt{rﬁam%emgbﬁA thgﬂtgmber of target-

I'on be adj acen
specifie g@ﬂogypleogq%ﬁhqt ﬁ@tsyf“h%s'@é dFriesameHees PrvbrerngajquipigR ggusand to
about Bye hiien;fthusshe @agnt |h‘1'dnﬂor6dbﬁfeﬂfplaEHs®Hﬂﬁ%e of &288{ abolt BV target-

specific E‘qunucleo%ess%r a\%ar I2§8P@%§%§o&réﬁl€d& cljroans oﬁgggd’]ﬁ %1) Pfo 0, or about

50,00 pofut Wﬁ@O@ toe alyqut PAOHI08 ocwaent rati ons nmay in par t
(0304 ﬁf’s%gﬂg tHat ﬁt@ ﬁluﬁiaﬁlg%ﬂl@l‘g@f—ﬁ)et@ﬁ@&@or‘itﬁ%ﬁhd@@%oﬁ@sﬂéﬁ@ B ARGt one of the

seaueiiha ot S8y Ly BTSSP b STt flpoRifartes gralass to hybridize t

the targgttrinclgie ecit @rproximityde, sncbidingbst rehiihiited tol edjacemhtobtbe pequgeastof interest
|n hi gher rel ative concentrations as a way to of fset

heir lower stabilities. In §urther enbodi ments, these

Fferences in relative concentrations are est abI i shed

by preparing smaller pools of probes independently and

then m xr ng those |ndependently gener at ed pool s of

DB2/2098q5



US2007099208, and U.S. Patent Application Nos.
60/ 992, 485; 61/026, 337; 61/035,914; 61/061, 134; 61/1
wa 2009032361/ 102, 586; 12/ 265, 593; 12/ 266, 385; PCT/US2008/085741
11/938,096; 11/981,804; No 11/981, 797; 11/981, 793;
such tHat fr@8ilis a highi likelihgodBHat 2 Gragmdrit bOIB4 targeB Quclelcldc@iBhat Gi@isyidizes to such an
ollgont;]&eoggejs vglgécluée]tﬁg&ﬁug&z of %Me%glstﬁgévrg&lée%% or?g%ﬁucleotldes are therefore

usetu o i el Ml Erigsiee 3483 O HAmeBls SR PN seauences o
interedt a6 Gequ@neibeetinkees for seqbgncing ftier enaence of ibthest aseabplifietiyn promers for

amplif@hg{ thQHécﬁ%ﬁc%%f ek 1o F&?Bﬁmér"d&p%@ sf or all teachings

to sequenc ng, %é seq uenC|n of
[0305]; Jp sh@espauentiog e otfie S%ﬂuﬁﬂﬁ*ﬂ%‘?th ﬁé%qrd'”%tééﬁfecﬁ%séﬁt igigention, after
assembi)Bs sajuendingesddsf tb ek slumem@rgmqmeﬁwamgt fieei the dsskib@dBedudnce that
gaps et}](lég?r?t%\tt tzhaetelq% L?H%gsegn?eq% H r nllosreJl():%s%g 0|I gr'etches of baselsre]\t a particular site in
the seqyeitem agequencss ofdrierestt whieh rg@qln(,jg;g} sueh gap9, Ig\ngnﬂaem:e sequence, or simply
differeft seQdend€s/at a%@ﬁlc@&rn&@ﬁﬁ‘n (€4, aﬁJ:han&,é - on@@lt Bée n@éleﬂtldé‘saﬁ it
2035/019165 uenci S nmet hod
seque%ce camlP%P}e gent@e bylj:o pawt@%?n r;z% g ejc aﬁgﬁgahenbe to a reference
sequetfeS. patent 6, 828 100; Ronaghi et aI ( 1998) Sci ence,
[0306]2§(100rd|r?§%§ oﬁ@émbc%‘%@r%%u%%@& se&heﬁcm@%%&et@uéég’a%@ produce a
Quak tent 6, 345; Li Proc.
prlmarAéaé%et nlgéic aci qQUENEY cmglseﬁwten% nepﬁjt % seq ence_,@?dlngs and
compyperiabd aatinbin oMme 200 6ende 7d8iigs toamadukce thatprimarybage ducleic acid sequence.
In addﬁrgﬁ %Qggn ofthedtar %@gﬁl{ cﬁlggrjfuc@!)tld(agge(}@e’ coﬁ%ht@lnfeg rl%%gch computerlzed
1728- 1739, Macevicz, U iwher
synthesis ofthg fargatarasific @Fgé’f‘\éci‘ﬁ?é%esl Cé‘” ﬁ% F‘éﬁgf?t‘?dr]"t’,%‘rtb%?%ipé'@”w input and

assembBfoethe Begiehde rehdng3ihd ﬂé’d]gh df 0le tarbét-spedifpatigmuaadided) This is especially

helpfugsﬂ{é;% Iéhget;ﬂéj% ellé? @a?%'et ggé cjfic 3@%9&%%&'1? Re s%ﬂ%@%ed %a%g)% rhdﬂ%e tens of

thousangs Wd‘(ﬂ'ﬁdré‘#s Qféhqbf@arﬂﬁ Er genepss it hlgjﬁgorgﬁr@jsrnb‘estqugghl@ﬁans for example.

Thus th&kl&Hliort HEvidRHaRHatddamSgratidalof ihe Blodsdsor We&tmg HRSIgSHuciedtide pool
66 DB2 09 00556,

eguencil n
from ”eerf%g(ﬁm%%?es?”erhcﬁﬁ PR 'Be Kgiogs PS%F%E’&@“Q‘? pf(hCSS NGy dhgqms £mPbodiments,
a compigengevén regraNBsesgbndertifiedrefioomardhiisteeminethgsicatres | neaxroeadjacent to
such |(9re$l?rﬁed'réb|§%W@é&@ﬂ%@g&lﬁ0l§d€leeﬁ€%o¥%té@ﬁ%@%ate -ﬁb\ﬁ fragments that cover these

reg'onﬁt Thﬁ Oi'ﬂﬂb'c'ﬁ?f@fa%?% tB‘iﬂ Qf @8‘%’? ‘i%/sé%be8$1eﬁeﬁé° isﬂlé{?rﬁap'ﬂ?ﬁ”tf' ither from the

first seqnecing $lerdryofvaan a p@awresrtor thia ditst sseigereimgilibigrybiyors y diffaesi quencing
I|brary'EPetate9%m%e \l;dn?e' t4 eﬂHEIle%'agld 30%61@ fr{)P\Q%rggtchuﬁQlE a&@gTBﬁd S like. In

p e Intersp rsed aptors. an a Si ngl e
further] %Hi?@d'ff@afa this gutrpied 51&%969“9%%11%% 99 539ignR £r furtheranplyis and
isolatir/dréiting M seadnt litgh dsh@& thersequisicd bratie @igetuckbttet watin hiae
ohgont?cleo‘i Qer%o%g%tq%r a% glgaﬁ\ﬁgﬁl o‘ﬂ% %Ucl?&%le's short reads

ewer fus“saving on the cost
[0307]0f” §oEwFEPPdiments oifiel o RiASe spaBRNEINE IMe¢1oBs Oidimin¥ragers a releasing

procegse@@rromﬁbﬁ FBNhPRyHAE bémrgedm&@, AN athéraBectsMliteltechnology, an
of sequencin targets as wel |

ampllfg%tlon P otce56I |sep%6needr[)e Wﬁﬁ%cwg Sequencing process. L~ o - | ays
[0308]p frostill Hethefestmibodinighte, soingeahlsregipns die idsitifigdl & thepidedifing step by

compdrlgé/r%f dlé\ﬂahﬁlﬁedasteqttxerh@eéﬂfﬁl’a fefePBRcPEQYL N th el B4R Eecond shotgun
nount of secﬁl‘gence i nformati on, because. nos

soaue e B mimBIELRES B o App1ocBi B b gegieiHes S3bod ona
referefcesengnse Aien 0i soge phzss. thd eol ki gigorielestidey cafpriseeat least 1000
ohgon@rf r%)ﬂé'e% o@ljlﬁ‘@reﬁt%g&{geﬁée ErERT kae%f%sﬁmé pool '(){bllagr{ﬂ'éleotlde% n]gprlses at least

reduction in reagent costs can
10 00%86890 §609Q3 758%@ MO/%OB\?éWOV@&HQFé‘Hf'?%H%% of SEigFaREAHY By
[0309]Syf1’ﬁohﬁ83lssectmtf kredsention, srene rrfbrdmd’ler‘ﬁemﬁ@,cm@ B@cesses used in this two-
S
phase S %u%ﬁé@gi&?tl Onlg (%g%rlg b;PJquQ% g_%g_“%ogn aa?llj gw %tjt{%ﬁggp%tcg on% or more of
the Se&‘lﬂﬂﬁl"f‘g P'ePLSEeR EW?%@O@QW’”C'P%EN@@Z@{P”(ﬂ’f SR04 preEg-yfsynthesis.
om about 30 to about 100 b¥ses apart from one

Im”m%mﬁfher In such enbodi ments, the newy synthesized

strands will not need to be strlpped of f for further

sequenci ng cycles thus allomnng the use of a S|ngle



[0303] Cenerally, two phase-sequenci ng nmet hods of use
in the present invention conprise the follow ng steps:
w@ 20098a08&nci ng the target nucleic acid to proRCEESA08/085741
primary target nucleic acid sequence that conprises
[0310]o recegain aerestsé the dvedon dfetwash @b@g tl o fhopt IFnofieesionipiey target nucleic

acid |sﬁchéﬁt|@d|a‘é}ﬁa\9r£? tB%E Q@Qeqﬁ%@j fn'th’haQe itl gtctﬂéflﬁlleﬁ%é gﬁﬁln otﬁgtegsﬁe(ﬂs between
arget-s

about 1 g A eSO B 4 BUARISS S HENHEtes Pag (o pe fergavenced i
Phasesiedf thermoaisodef Ini sotne laeysols, (v prape fov ihdiidegtified lperloerstage abfomplex target
nucleid %@@u%%@e@éb&%x@%&ﬁho@%d eic acid (or constructs

rise such fragnents and that nay further
[0311 ]c gripithes éSpeFtéﬂ teehei@ targﬁﬁ“é‘?ﬁ"tﬁ'? gelagign glgrpiclegbi¢prroedinggkand
synthedR8c o &t t4igdt @udKic hdibtegBl iat idlrezeequencetid Riatis @bf the/methods; in other
aspect{s e(b%ﬁt ?%E&thfta(t?e?l B%ﬁe}ﬁ%‘éle%%w %ﬁu Ie%lﬂ&j 5 a(?% %e%ﬁ%é%ﬂ%rcﬂgarget nucleic
add“@ﬂ@ﬁ“ﬁﬁd@ﬁﬁWﬁ@ﬁdﬂbpmﬁeHQE@eawﬁeebndary target nucleic

[0312126 Shill RAHLIQRES s dftheq&staaog;othelt&ga sPéFR sdld&ioh BligbheSddides are
con ence ase

o |
et AHERO e dtedi 2 P SR ISR B e S e st ioms of the
compl@NAIcletclagid missngmudeic beid getusprecir havingddw gonfiderice ovdleiesacid sequence and

definet Bfuete fo? HRlAIE St spESHick s@fecttoh%ﬁ&nﬂ@éd?@%o%%n*%@teg \Vvt?r%llgonucleotlde
about ten thousand to abo 0 i on; thus

SV”theﬁPégfé’tﬁr e Pt aEht Oééﬁ?ﬁ‘%ﬁﬁlt'}ﬁt%@gttsrﬁ’éc'ﬁss@'eﬁi‘oné’ﬂ'g?”tegf glides. In other
aspectalobiht teLOndlY, thatagpet-sypeific Selection oligomubies ackd®tween abdud @0 and about
30 baéémqgrgyth 9hd ﬁQQME %@ctggga urHodREP Ut 100, 000, or about

) , or about 100,000, or about
[0313 Uet @G?Q'Qﬂs @ﬁgpf@d f(Er@.gﬁj]&tl anajysig WV ﬁ@tuqlﬁ gtqsttnh@e ﬁprmalg)f Iiaf_g)et nucleic acid.
One rézkort faf @@dllctécpﬁﬁk dficvepdde GO HigloR artaly the shat & Bgiod SREHRES td 1€ in the complex
target ﬁé}cl% &‘?ot rﬂg{' ac}u%e rﬁo@ %e r%géh‘? Pec.: .,Isag%%iat& Fttgzhg geelgte(lja Irjr erle-so\rr%%mn the target
”UC|ei‘€I@E(1)(ﬁﬁ*€@ltscﬁlotﬂ}'m“@%il@@t'ﬂes Rreriicechfrefe therpael neslydsolaie alfragament for

inclusiBh Fﬁ)ﬂitdﬂet'ﬂndtéhotghrmgeqll&icﬂ@ librdty. MPEonkd dMboBfheh @, atfl’éilisﬁ&\@rd)tlgonucleotlde
nt er e

o to,. t . 67 2/ 20 005
wit beidGsjpned oSG 5 oo B R PRy S0 ea JH DS gogefgents, an
averageaf g*eqe g urreedligoruciedtidel avll Hey;lmvpd@d fon eaghgegiorciberdified for further analysis.

Itis a @!at'um H\‘éh@)@ﬁﬁoﬂ%t Welpbol'oﬂ@l|gH%leB%s%§ﬂb@tﬁk%§ dﬁ’ef;ctly to create the second
1 C Oll

-S
Shmg‘t”r?&ﬂ‘@r”&'t‘%"%%r éPYJ P°'¥rg‘?raﬁ’?f§ﬁ”8°’b%&5%?"gori’r\ﬁ'FH%é ugiey ‘ﬁP“B'&[:‘?E gerived
from adargetiueieiy acd. It isagotbertfeat@n of to @derftion theltbé pee oidigeesledides can be
used dlr@&f?rtc?érEate ?%pl&gmyﬁtcﬁgﬂeeeﬁdgﬁtr ?pnfcé}bn %9%'@1@ %hd?)guéleb:ﬁde pools and

sequence O I nt er est as a I catl on Prln'ers
circle %‘?ﬁpqef‘wew@atﬂﬁ’e Itwgﬁbf@at&e qf Hiedpvgation thyt the gpethpdp will provide
seque fMiigarB@gtion B3dnlify bhsedhialightnof it NCy. Peedard redidhthat were identified

for anaﬁfs?s%%p\%h a'g?{;ont?ott h)‘(.fg @C&u%rtga laglet'to?t o‘t te%rrgrgg%ffﬁﬂtt I nvent i on,

uencl illed
[0314]p & hasaflipve ﬂeﬁCQbQQW@ﬁF”$ ebhe twpeotagemwwgwéﬁpé ifeRP¢ peed in
combiGBE wKar§tof B nlBi&it adidedrBtriicts ArRWe§ENEIhgRBESdd desébed Aérein and
known TP lE Qases or stretches of bases at a particular site
i'"M"PRE sequence. Sequences of interest, which may
|nclude such gaps, |ow confidence sequence, or sinply
di¥/PeSBiReleelioflences at a particular location (i.e., a
change of one or nore nucl eotides in target sequence),

[0315]0 Méth@lj§@ndbﬁmip5@t%§s ﬁ.kaﬂsébyab@wmrﬂ. fagthdrRebpdiinBmE Ye U Gbetect
to a,re

spemﬂg\(s:quer&ces in rEucIelc aglé cons?r cts sucth ast?\fB% ﬁ paﬁ{cngre ”%_ mLtho% u]tlllzmg

GO ERbodr N 84S sequenc
sequending anarag@tor prabésedap bg esad to detpet palymerrhisps prrmﬂyertceﬂra}e@mated with a

geneti® HelaBbrt m%?glgg SiRgIY! ﬁtﬁl%tl(ﬁ@é’ﬂﬁfn{oz?rl‘ﬁs;gsgggﬂgg;s): Fbrze&meIQ I%’Het@& the
preserg;ggﬁ%ﬁlgs t\o/% S¢iF Htgiff gﬁl‘%/g%ﬁeg sechugn%rllq %t?e? cte\éP%%sted such that detection

of onempuabe @ver tizecotioker deipaten ebethérra @idiotnphem, prekesi ig thesbmplee Such sequencing
target speci fic oligonucl eoti des can be conputerized,
such conputerized syntheé® s of the target-specific
ﬁdonucleotldes can be integrated with the
conmput eri zed i nput and assenbly of the sequence
readlngs and deS|gn of the target speC|f|c

- . s o - o I T
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such identified regions to design oligonucleotides to
i sol ate and/ or create new fragnents that cover these
WO e@oome38 The ol i gonucl eoti des can then be useRICHES2008/085741
descri bed herein to isolate fragnents, either fromthe
probes ¢andie usetjo eprgunetipn withraachor pfobemin efhode simgayito e clPNlemethods described

abovefto fuﬁﬁer%ﬁ&%}ﬁé C||f|é|119raﬁé ¥ficic B @tchtibd SuR¥nsequenci ng
rary created fromthe sane tar get nucl ei ¢ aci d

t t I d dthe lik I
vin f%awp et SbiPancs. (hi s autommted |ntegration of |
[0316] ﬂ1 (ﬂwe asgecrg}eé) %egﬂ%ehgorné)ro’vc}e grm %% f&%g%}mﬁﬂg% tse]oeuence in a target

atin rar
nucleiasaciliGTsEMeshoct PRl Ihg 6o P 6 g e lomplats tht includes 2

fragméﬂt bﬂﬁ@té?deﬁﬂlcled:%cﬂ%ﬁ aﬂ@@ap@irf@ﬁh&u&%%‘ I@@ﬁ |a$|rs@§n6hbr@6 (b) hybridizing

|
an s RIS L TS, P e bR O e A Sl o e
adaptmeltmuthrge prro@e gegensratserasen fmpldndiftie thettdrgetinydiei¢ geid sequence; (c)

hybrldfiﬁ\etalf%& oP§ddLErvcihg p?dﬂ)gs jo @t RBlatiGSHacd s%q@éfnce Bﬁ‘one or more nucleotides in
lification process I s

a def"l&QPB?'té’”tr%é“V§é%@ﬁ6 PLAWERET e 6?%8%%@ pr‘f’?%%)%*]te‘it?{)'ys'?'?ﬁ"?d to identify
the prdsendelvé p peritidatibaen(d , ligstingehesanchdriprabe ghdths sequencing probe; and (e)
' qgt@ét,n’? ke ehd‘entn pﬂoggmér%W'd@@r Fnﬁé)a Qé/qugﬁ’éenﬁ{h'eﬁ?get‘%clelc acid.

Seq Ue ces wt er ence sequence.
[0317]S Hhé’efué{%%ééﬁ%t arldﬁréa@@@arf'ﬁ? i gpyeiihesaipue rﬁ'?ﬂ |ﬂ\@npqrmr%vrlcies jagnethod of
deterntitsiny tat &idntmsatrag oBa frstalucledtide lat gonetibe pdsitide 8f Larget $efuerGe comprising

a pluraqlh/ 098&8&0&‘ g&.t@ﬁs? ﬁﬁssrﬁg[h&ﬂ aifJeg]Eh%rs?e%g% s(gfptll%r% a éAL)Irf‘gge with a

p|Ura|'b’@ﬁfﬂ”iC§@§erétWheé%%?acﬂl @Wat@meg@ﬁuﬁﬁS@d#qr@Iesofmon@Wﬁ @negach monomer

compr&@ﬂ GER et taﬂgBt AR of &féﬁﬁ@ét%eqdeh&a RaPlisify a first set of target detection
r.ses

I
postcly (0 6555 i et STB0I a0 Bp TRE 1T ONOLA) ap s adagent anchor
site; (ttd|hftfr|g|z®gta fissbgnebprqeoliedd @ first anchomsite a&p bybridiziog a sérond anchor probe to

the sebcﬂM%ﬂ&HoPQte \Qﬁ@elmhe@@&ﬁ]d %ﬁcﬁohﬁro@@é]é@ﬁ%hé\ﬂas% Q&ﬁ](?l%%§ outside the
er

secon%@ntgngrcﬁ}g n(g Bnd&y?q qtée%stlaof sl{ig%ﬂgop fo’ trﬁsfbgar%et dom@n wherein the
first seguernting @robe cohgisse Gile s prgpepiooesseslementpertd the tadet ldymain; (i) a

unlquesrﬁﬂfégﬁb‘e'apgﬁgymlle}f altlgﬁ ﬁhlbi@%n%&i a Iabel under condltlons wherein if the unique
sequenci ng- by-synt hesi s 6. 11 0310] In

””C'eoé‘%?' F&PRPIEERERY tB? firsHuclepide e 6%9%%1%@& hypystizes o tf‘%concateme“

(e) ligaib@the aBEr Pobésiemd Cangeb@ncin@ p@eé; and ¢f) Bertifyergitik first nucleotide.
[0318]It ﬁ?c%' ngl)g%m@ﬁ Vﬁ ch:o d%réc!req%@%gg ?ﬂHgig%?%éﬂée;prg%ﬂﬁﬁveﬁlono rovides a
methogd gdgtermmping éh!e |fief@f|(@§<pmq>f@){|rqt ayc@ﬁoﬂde@@ dstestigngiogitipnsof a target sequence

in whidhctedak bffsle@Ldan&ﬁg PradésHie B&Itab,fedrv\ﬁth s;eqw&%e@lpmsmgarmml &f cOhicatemers.
In this em%o{l'% %h se rEjer??nrre (] een% udes (a %errr a omal complementary to the
Fi c?p (iggo of conpl 4P nuc elcpacmay
target ﬂ@ﬂ@et(b\)@emioubomleozmattacﬂr%iUMtOQa.t@l@mOSI[C@IBQrﬁ] (c)anlapelrvhieesin each label
of the §<§I@8r¢és§@nd}, td me @h@wnu%goﬁo@f get spec:| fl C sel ection
es are defined si zed

f
ov19) R sEPRI o Ry T eGPEA e angiie G2t G ieronomers
concatemaseniprisesfa fllvgitngftadades. i n ot her aspects about 3 to
[0320]6‘'ihOeU\Istm%nfhéﬁr &\%dﬁ%ﬁpénfd'.&ac%&'ds%'m@tﬂ aRy bfgﬁlz,néb%l/@%l |Le§'§§n<§‘6ffihe

fined for each target nucleic acid region t
adapt?%'”?é@[}@tﬁf‘é‘iﬂ 'WCHd‘FSr?ééeé‘Stl qne dyPg s HtURIsERS re‘f"@@'i‘?] S“Fn
[0321]5 1 4 $till fusthbheribodisfeecins irddccbldendeatthaoy 6fghe akdole the steps of hybridizing a
| ect
first ar*cgtg g)%bfeﬁcgfg‘lg Z{{sggnsoﬁcﬁr ﬁ% Stb@ﬁcagh%/zgg&gr% a%hér% o}e% § second anchor site;
hybridigie pElp#pt @ fiest iﬁqé%@@é PEIR& o thelBist ?ngee%o"}aé*g?@rﬂ@am ”t‘eh@“"hoIr probes and
the seG@NBIh@ Probdlsre @dpa@e toldéNitif/S J2@oriiUtibIBdtRle AEA kRIS Ssition.
havi ng | ow confi dence nucleic acid sequence and
defi nes sequences for the target-specific selection
ol i gonucl eoti des comuni cates wi th oligonucl eotide
nt hesis software and hardwiére to synthesize the
get - specific sel ection oligonucl eotides. In other
aspects of the technol ogy, the target-specific
selectlon ollgonucleotldes are betmeen about 20 and

o g, ~ N S o o oy o o
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wi || be designed and created for each region
identified for further analysis. In further
wepivosivaremt s, an average of three or nore PCT/US2008/085741
ol i gonucl eotides will be provided for each region
[0322] ¢hemfuithiarethbbdimeritand nexccarlcy wittsanyldf thesibavef thatseropd elfichor probe

mcludéJ]a@sét vas%&;n'd%'ﬂcﬁd? %be%nﬂﬂgﬁg étflea@! thl%@@ n@r%té. t%@@s tﬁé’trhyprﬁjlze to
used Ir€086%1t0 create the second sho gun sequenci ng

sequepgeg puiside fiz SEANY RBNRE e xt ensi on of t he
[0323]olIr sttt ficthednhiebeimenisanddn sceompbredeasdthdey ditiedhkiore thessetartdgmthor probe
comprl%ﬁsci\t%ai%t &%‘tgr[mn'u% tHaPis @QIQEUU%? g{u?%élbté for fPJabBrhe I nvention

onuc S can used directl P{] _
[0324) %?t@éttr@e%ﬁt‘i!ﬂopk‘ﬂ?ﬁ%a i2ePiance B gevefdif ahous (thecatipesrvith a plurality
of contifiérigds tshefumtiognrdclese (Hea §inlrheednibodintedl, thed@n eMictionalized
S o i 1.0n. of . t he t
win fEferafifbb B spbbied forf R8I0 ok @R Bhfieflaihds ahPEEIREE
[0325} & 3 ¢fd furihenendisdiEent andd anserdaficejwith @peafithe aboye, thersaifpcetcegprises a

plurallt'y%gé&ﬂzﬁlyﬁjhﬂrﬁctVél@foﬁs Ecﬁrﬁﬁlt:,lhé th@dnrft?flllz@@@d)rﬁ@tbﬁte@lﬂ whi ch do
on ear
s26] iy itimoo otk PuBuCEBL APPSO FRgo e ar

Immotnluedghtaeeur@equ%mmanglrmbbﬁw can be used in conbination

[0327]W'Ir{&stﬂ‘ﬂ)ﬂh@rferﬁd?)@mﬁHPalr@'w?ac%&'dgnd‘éc\)\ntﬁtaﬁ)}d@fttl% e %@l%ﬂtﬁ@f%d&l: acids are
hods descri bed herein and known in the art.

ffagm%‘tttﬂ QEBAIBREUEBES] Met hods and conposi ti ons
[03281dirsx st Setie cdnthoeimeanandrin daspidamre withiaoylofrisndtevd ¢hetsgelt sequence is a

genonﬁ@ﬁtﬁ%tca%ﬂ%ght]‘en(?e sequences in nucleic acid constructs
In particular, cPAL nmethods utilizing

[0329]s i &t &yring” eRedigieatsy "bt‘céﬁréé”c@étﬁh BRY efdkaphoye. d geRpmic nucleic acid
sequembwa}fuphhsms or sequences associated with a genetic

[0330]”%@ ag;pegt 5&10 Jt gcgcl Pjgncc'el vﬂ@n %Y QHﬁé ?t%‘i/e qﬁe &8&&6[‘?@'&]&?%@% kits for

exanp resence
use W'thﬁ@qe@?@g @ﬁnpdﬁt@fsfteﬁ* &t 'P%{Pqeytht* %ﬂﬁ%‘l’f@@@eé‘éﬁéﬁ@dﬁ@f% dheeneral, kits of

the inveAbnR8n SI8EL arﬁ;H@rferb@%lrsd ah@ef proke ®firs aRCarPsRRiBnD ¥ Rdhot $16be
adjoccgl il iRt 830 Haerig e cuR s B0 pBE o PSR e Bt specite

positions iadhe micteisrFcdienplan. fudhtkitamenhtyrthescobpriseiadapiers Frydse in the generation

of nuc%lc%id@émﬁlé:teétﬁleus%larﬁlhe %&M%tr@%crl bed above to further
C of detection

[0331]t rHrEorgﬁlgpeoWr]dl acé?@ﬁﬁclfeté%/gp aQYTBfOtBe fLel gﬁ%@gs&g} |nyeﬁttl%@ovu?es a nucleic
acid s@sipexdig, syt theat eemises Thveotsiodlabgedaritatgsd arohest, basloffamchor probes
comprgfﬁ% qromngfe ut%g %ﬁcﬂﬁf@e}ﬁ gedu@nc%fetég Bndllltg%rglﬁe% V\fi‘tﬁ '3%r mE!%' cf%generate

I nC he ste provi d

baseSsaétau%‘tel P ft’@'ﬂ?ﬁle%%d"t“ﬂﬁtth? ﬂ‘tﬂ'w sgqtpqnglgﬁéyﬁenbwlllftﬁt@er comprise an
agent toad @@turingl hobbioprats theguighciag p@de biad ligated sedueatingle aathor probes from

. rst anchor site; (b) hybridizing an anchor
anuc'%?%‘géeteﬁjg %ehe anchor site, and the anchor probe

i ncludes a region conplenentary to the adaptor site

and three or nore degenerBfAMRjdsSes for binding in the

target nucleic acid sequence; (c) hybridizing a pool

of sequenci ng pr obe;for! getFerJn na};tﬁn of the sequence
of one or nore nucl d position
relative to the adaptor, wherein the sequenci ng probe
[0332] STheédallewing bieyexpmpblety @rptacolsifet @rrdugingg PINBs (alse sederrad tohergin as
“amplistET) 'fr@ManEIelgacﬁ@tem(o@eslo\‘ ﬁ@ﬁd&/@l?loh P&n&@ﬁtg@:ﬂgeﬂ hod8C ad xek ittB&persed
seguenci etectin e se
with oGS 1B B RPHEH TG BB RS PN SHRGIee
amplifioatoh @iite a pboesphory6@d 3 primer andfa,lhlld)thnelatea§ng|Uter agrdltingnin a double-stranded

linear W%ﬂgrﬁpl%i Qg%lﬂfbl&lne above, the invention
es a nethod of determning the identification

[0333]a FF ?trsérteptﬁYJ@F BBETLYE PEATS Yeft e s o "HRYSPETIBA Nﬁﬂpréptsé(?@tét'd'” beads
(NovageRaene 70D1633)iirs 1 xigead bipbiog lfiet {150 mMIRE@E @hd BOIMM Tris, pH 7.5 in
p03|t|ons This method includes the steps of: (a)

oviding a surface with a pflurality of concateners,
Wﬁ?ﬂeln each concatener includes a plurality of
nononers and each nonomer conprises: (i) a first
target domai n of the target sequence conpr|3|ng a

. Y a .4 o " oy
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first sequencing probe conprises: (i) a first probe
domai n conplenentary to the target domain; (ii) a
waip0ges28Ricl eoti de at a first interrogati on poRCT/US2V08/085741
and (iii) a label; under conditions wherein if the
nucleage fregreatan ol reicleastereesnigoingd whentlae yubeewekelaced ista magnetic tube rack,

the md@H@tfc%thcQ?werteréﬂovﬁe%qH @I@&r‘ A tPé %@rngﬁp{ Wé},g@rﬁéveﬁ @nd &@carded The

concat ener e anchor robes and the
beadsg\@heljge{b\{veeae%&w{eén 8(3“& 1( geadl Wﬁplbfjgﬁ dtrws?enpgq |n 80 ul 1x bead
binding bicffee CAmliied HUBRLHcidltem@ates @isb celérmeind herainds i‘library constructs™) from the

PCR r@eﬁ:ﬁ&f \g@rg %ﬁ)uyﬁttupdjaéwm gélu%g %SQE?MI%X bTch?mF?cf r?gstﬁm%r was added to the tube.

t1on det er
The ”W%ﬂcldftﬁfe%lf“fef)werﬁfthe& adfledlp ”r?dkétl’eé@”ta'é'”%fheévgacﬂlgfe@@??%m'Xed gently,
incubaiisdt tdofTte@peratutedbrg@miSRELEACIE: VAR iRadawsetaliéed to clear. The

superna?a%y\ﬁgscrjeagve%ra% %%cr%&edy Cl‘(r}?fv%gﬁr% bX\AGISI?ertf \Hﬂr{ tﬁg Smphfled library

rrsing a plura tener
constrgig e enBe Washiad hyicscity Bl 1 Boasthatsi oIy B, Aer waghiyo, &he MagPrep beads

were rfaéurs§§nd9cﬂ Pz Lo mralNaoeomla&gamf,awcubétsu Ath6ont RMPSratuetodrR alowed to
Irst 1 nt ati on

{ t
clear. é’gé Fuqeg‘ﬁ\ aglge nr%%j)vee% a{ngsg e;d t%a\ﬁ&e%} WCIS%SCe reeg 461{ 3I¥I ﬁ%dlum acetate
(pH 5.8)ptas@ddedds pasidsiperoateif@ndimixgdeemiiyc| eot i de. | 0319] In a

[0334]]c Nl@(thﬁfo ;EHM bﬁ'f?emsup@i@g Mtlﬁ‘Q%?é%rli@’\nﬁ@rlﬂwétfi)n Kﬁ‘sﬂ)ﬁ/aggddela% each tube,
each concatener co

the sa@plﬁf Wiarglnlmf%? a(r}fi tf’&aé{\ﬁfe(ﬁpglled[tggmreq 'W”'QrthCPlf‘Fm? ml r@g IPart No 28106) in
2 ml c@fefu@dltumabndacuﬂltrlfu'geamdmmeat W, 000 ramy Toé fldvhiarcaplowas distarded, and
0.75 r|1| ﬁé%hffé?ﬂs%p%fed R/\hﬁ Q‘?gﬁtg:t hﬁflcéfloﬁ ‘kqg')ai\fag gﬁéed‘ 8 Qééﬁngﬁmﬂt and the

east ¥ n OnUC ease reCOgnl lon sit
colump yapagntrfyged fag ap peditional IHaipute nderin the Aew hrRyop Wa%l@é‘@f‘%fén dlge column
was tratistdire@ Rya fedshttine add 6y @i, of EB®ufidr @qaBplietl witly QIA pik iz CRYPaxification Kits) was

added]c Lr[}éEod.ﬁ%C hV\(/:)ere quﬂ %?14{ &g%&er rglhutgifqbgur}% 91% S|n§|e s?rarefjed nu%elc acid

nch
templaéﬁfst ghe ﬁ%\fliy@f Qﬁoh@afatﬂe wag ten meﬁffurf@t sequenci ng probe to

[0335] bﬁchérfz&tontoaﬁlﬁkﬂé stERB®d tempaRd uk.hcg@idea_é Frers@ NG PiabI of the single-

strandgc%l ér]e{;\ ngfe g aggg%ﬁpjaq%sg\gz%s tra?f?fgrée e ag{ug %38 r&eggige%tfe é\}uclease free water
was agsted itq fring the7@adDBRYRAOYO0 58 61, 2ANDBL 33mples were kert hejce. Next, 4 pl 10x
CircLi R@é&@@huf@ﬂ?ﬁduc@n@&ﬁé}f ﬁaraensm)fb @H)hI\PI\TF* P& &bmwmncb and 2 i

C”C'-'Qfﬁ‘é H&ﬁwﬁf')o(ﬁ%@"t&’ S'M’p”g VCH%asﬁﬁv“’f)é"ﬁéec a@idﬁa?@eeaa*éaaﬁ&ngf*@ samples were
incubaitesisxt §0°CHfart5 miphies. dhikthet 00 pleddeice: fasaMigiveie atideel vee @ddrd! to each tube
and th@g&nﬂes v§ e%'cul{age%%’?;ho s %%o%fs !36 cffé;f%*?ﬁ%ﬁ t@snp@g hipe nfthe%{]%tlty of each

I n accor ance w th any he above, e second anch
samplewahHiBer BRpIISles at | east one ternfnus that is
[0336]s k@6t ufabsiduaClnexedNrofrem Cotlidasg ahttons by Bxdndddledsa dgestion. First, 30 pl

of eac?%‘r&Ll aselgérmﬁ%wgs'%? {Beanr]fucfeﬁge ffé% #ﬁ%%?%ﬁf‘% ﬁf"fmgfér ﬁ 1(9(f

ove e surface wt oncat

Exonuplgasg ReaptioniByfer (Now BnglanciBiglebs Fiarr Ne- 592913{5) ﬂ@rﬂ* ﬁ@rﬂuclease I (20 U/ul,
New ERgRQOBBBHY RPart Nt& Mi)qgsf@eed % i Bxehubiedalin @ed U, tNaw England Biolabs Part

No. Mé\#}?ﬁ)tweore’] aéqe oI eeatc r5c1 (r:egs)%%lp gg %F]ﬁg%%{)aqucp at 399(% %EI)F%Q r%inutes. Next,
75 mM EPtAeh SQWM@dMO eemrdsamnleaﬁod thectamoles wenelincabatedydt 8pTefor 5 minutes,

then bﬁJﬂQM%ow{a R4 °8 U h & iR WRkd tﬁ@@tréhsf%lrr% ﬁ‘)ldleta)f n9<flea§9-@rjee &bbY Next, 500
I NC

oot sphe SipaleE i QTP P &R Gt CRBGHRHER Eastps rived and he

samplexce@e dgpliedtovdAprep Mynimpép ¢ahenralj@ingen RN @81t0a] ie el Solkcon tubes and
centrletﬁ%gaI?Q' lrfuﬂﬁg St |(f06$?r§ uﬁﬁeaff(‘)ﬁ/ t%udflgNa%%tc%gd QE@6’9§ ml PE buffer (supplied

a her enbodi mrent and i n accordanc
with Prep &R/P%{fﬂ%tﬁé Kits) y43e ad(&gﬁ%ﬁqc&] CAYEN AN theGoannyyas centrlfuged for an
additidhalaighaate e dgdiothe douwnhira@ig @bs Sieciidac e cdlihd283s ttansfarrad tiolalfresh tube
and 4J ;ﬂof IQ@ Bgﬁe‘f”f&%é&.@?[ﬂvﬁ%@g}% ?ﬁg&@gﬁgﬁ glrtﬁv)v\éJaE u@cl%)él gﬁeaéglgnns were spun
sequence [0329] In a still further enbodi nent and in
cordance with any of the affove, the genonic nucleic
Imym%%ﬁd sequences are human. [0330] In one aspect and in
accordance with any of the above, the present
|nvent|on prOV|des klts for use Wi th sequenC|ng

N .y 1. i o, o . o o o




positions in the nucleic acid tenplate. Such kits may
further conprise adaptors for use in the generation of
woeeberesaci d tenpl ates for use in the present PEBEUNSIS085741
[0331] In one aspect and in accordance with any of the
at 14,600 dv g, mivvie torids hatsinglrseanded hbrpry sunsfes's aTrrusieelitcofzefiisample was
then ,T%gghlgfpm ng systemthat conprises 10 pools of |abeled

[0337]8 irele o d by ObIeS i Sfet 5 Of anchor'g%(r{glglgl%§gpf?gepn{9|'{ast%§ﬁ%ﬁe)§ubjected to
circle qIH‘pehIEe&t mpltchtlofﬁl t@ treao D& Bd egreprsing icendagag@ss, of &gkt Inu@atsa:ld 4ml adaptor

sequef'i)ceg Uﬁé m l%;?ﬁféleﬁ%ettreakgglnglg %lrgﬂd%d @?dleq V\ﬁe%:‘%ﬁgg H}gjclease-free PCR

strip tué)ﬁﬁ ﬁag Wﬁqeb\ﬁzé%addg%ed)@%yhﬁgneﬁf/@wggtog 10 Mk |I\§étt dyul of 2x Pr?mer Mix (7 pl
water, 28] B hi29 Read ttidn BOEdT QN eVPEOdXES HidlauAFartNeCB@60Saand pl primer (2 uM))

was aélc%ml)(# %t tub@xﬁé\/lﬁ% ﬁ%e%@@*cﬁb;ted ﬁrrgoq#%lm%?ragr\ee’f% %[p r%%at]es Next, 20 pl

OW ng are exenplary
of phi SN ({4l ter. éﬂéﬂ9>erd“2c9d?elﬁletroelBwff%réNE\aﬁpsular@&@at)S Rord¥, B0269S), 3.2

dNTP RiCR 8t dehéh dramphetre aGaP ahd@TTH) 28 0is0N pRSIDKA BbiiEerase (10 U/pl,

Now e Fup 88 ey Rt Rl e RRTERR et o7 e ero 1 ncubstod

30°C foret?fInaitutes. dihe tubes were sheljrerueved, and 7amdl EDTA et ohwad addedto each
sampl® WAht) GHeRde éepe%én E)Ilc%pc‘}u rﬁo&'cgkésrwerﬁﬁ@a@ur%d pr i mer,

resulting in a rand | i near nucleic i d
[0338]t gﬁm@i\_@é}a@@( V@r}Cﬁ r}el ?ntﬁy of[tms vﬁsrdﬁermlned the quality of the
DNBs g/t egsbsset Oy ivokingjateblocpunigya dEhevigv s vmrepmpewebm amplicon dilution buffer
(0.8x Jh%tk}%gf%g Bg E aen§ %Hr??éh%ns(%% $ n(j'\fg‘ﬁ% epTk %ﬁ—Fs 0), and
varioug, iytions WAk e§ '”tOp'PPeP ofa f'wﬁdﬂaws@quéﬁ%@é%c foR B I"é‘él?é The

flowslifi¢gsBraViibe WhsHed withl blfRAs®Rt 4 prose $8ltibo Eanganitgrbaiiffeddn€random 12-mer

probe};nlétgeﬁ%jtvls\;@r gﬁe?(gTe Qec’l '%n% AT%%? %L %d({eg kPo earcﬁ?alﬂe 1'I'tEfa Hy]v slides were

es ’'were
transfasigp ér 1Bat &lock iadertefrinOiC artinebaied ALARC foTRE Miwiags Towfiaw slides were

then irh4428 umﬁéiﬂ%@eﬂw.@_@ s@)fﬂzv&%&&h@huahﬁty*éﬁ@@lebjeﬁ&id@ﬂ r&3kE4tBR product was then
and resuspended in 80 m 1x bead bi nding buffer.

MeasUFhI i fi ed nucleic acid tenplates (also referred to

herein as "library constructs”) fromthe PCR reaction
wer e brought up tixaé@lerd §ind/eard Doyl ALY 4x bead

bi ndi ng buffer was added to the tube. The nucleic acid
[0339]t ©ifietent IBEgtNEST QuIIY B&j’én&ﬁ@%@cdn@ ah&ifor br’db&&v&@fétsl@ﬁ m’ d¥otaRénor probe

detect{})/gggzgé t'lﬁ? g‘cgjq? rPartrlliré()seuse nrteelé)()ésﬁagﬂ%:ﬁ ﬂ%vgnclgP Ilﬁarbog éjagg W%?réchor that
binds {glthepagadtot arljarketde the Thiget sugieie acd antta S?n/ansr yeaneeind pephg, reading at
p05|t|oq|4sf|‘6ﬁ1rt9@9dap-gr‘ 8) VB AREHB PlidA G ARing M ex@fhe Wk | Encthblear@'EHebJHd%QChor

raréecons ructs% re then washed tw ce in tm

Comprfﬂ?g BESEEBIARMNAI B ART &P MCAPTRP MG e H%atl\?&@ﬁi?”egp rom the adaptor;
3) twolaectubs ligatoreusingStuesgaerediedd anehoB4hdrd seBoritiNnbla@ebmprising @ degenerate six-mer
and a g%? Léﬁueﬁ%lbb@bteer‘ea@ﬁg £t%9muén9|'6%hﬂhél£;@ap§)?%é|45 ﬂ)&%%ﬁopllgatlon using

he Superna ant was renoved
the safn'e é?ﬁaﬁ?ﬂ%ﬂ 384 8ge4qnd @nthebePmPyisipg a §We§%ratelﬁ'ﬁhé@§f ?ﬂdé‘ Et"ﬁﬂ’ sequencing
probe Featjingwid Sositidd et g froma trearhpte p @A b Arst arﬁ:hﬁ# pidbeethd @M df i.degenerate

P ; :
secon %éllep é%é{lfr%c rIEE‘g AA&P (')I'Fl] %IRIAtqgiJeqﬁ %%g p%c?% b\gg%r%ng aBplled to the
surface pe g@qﬁp@@lqﬁé@re’iorﬁnwg@s alted Whis ﬁm@,g]eémgﬁgﬁqeij agbesand reagents were

washe@fiBpiIrteds|ité NA pERRd Ee@l:ttd)mhﬁx Eda@RNig RS dnd NGore st8AHRobek Bf the type 5 FI-

|l ecti t
S5 ABNARRRE 7 S5 RN s Bl
represgits P ¢ fdur uordrdarspl N @@rwntha@qﬂppéqbe RORP g Af G.cator mtroduced at

randorl 4rd)B r@@%s@mg of Be RRE B‘aS‘EQJAU@Tb oftff gpéch@al%%lséﬂaatemh the
or, a al n

rif addi t

ororhe A B A oS Pt e e PRSP [ and
the ﬂubrewhceta;bemaiﬂd\mmamh DOA tdegtab besayddsuppl i ed with

Q Apr ep PCR Purification Ki t}% was added. The col ums
spun at 14,000 for 1 mfute to elute the
??él e-stranded nucleic acid tenplates. The quantity
of each sanple was then nmeasured. [0335]
C| rcul ar| zat| on of SI ngl e- st randed ten‘pl ates u3| ng

o o, o a1 .

wer
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CircLi gase Reaction Buffer (Epicentre Part. No.
CL4155K), 2 m 1nM ATP, 2 m 50 nM MhCl 2, and 2 ni
w@reehigase (100U m) (collectively, 4x G rclLPQEES2008/085741
M x) were added to each tube, and the sanples were
[0340] Aguled’ sldmanstie @8 Sighal intdhsitieassesiatedmitit the diffdréntridngthf deganerate second
ancho@rBlsels|lrgl"f\§ @y&én%‘s Wﬁﬁlh%ﬂgﬁ% dé@r%aﬁrg;dﬁfh |h&ea%@d:£e&hd)§1cﬁ6}%robe length.

| es were incubated at hour s

A sees)t RGBSR RENSE! Sophir SIoMFR FRQPegleasOH B gl Sogenerate

second hedhorbat stilf gtierafed 3@6pndRerTd yaresafrongrsthel biase 10irezear  DNA

[0341]f "rﬂé‘?ef@c lnlngf?é g(h@% L L QRS JP&!beE%é%ﬁBﬂCJn fﬂ?eetwgb% H)QISB method is
ed t

|IIustra|tﬁ§idr|1 Elggrés ?Q %rp Qﬂcﬁhe ala@darrciz zpflé: g‘rsga%ﬁfjeagﬁ@ergl;e%; mer wgr@)poth used with a 9-
mer sdoXeMtihg|padedo RBaapdditons Buhd ®frorh Mesd el reskcBicd). anBoddalte intensity

levels Eﬁerlea §93§ e t\& g rtp%w%(gjagdj lhe(sgagdel% gherﬁmchgr%ethod and the two

anchom(emete%@t path t"oqwnl%ﬁfrated qqewa@hlg fbgvareBi egiclabaindayvet 0.8.
[0342]Ne e VBRRBbder:tE g&oa@moﬂ&o@a&ﬁtmhmv AhErit S8 hrferent

W, bated at 37C f t t, 7
combigiiore ! Gy Si e aropts Wb egrene et pbs i
compositipewenacadrblb edmpdre 8% Efféd of the rigenerets anthive probe ougional btensity and fit

score @vﬁ’enzllged Bh@enﬁ@%a§§5 W?lrh@ ad&b%? itsté%ﬁi‘ (ﬁ'reraﬁgnotr %e%@sa\nere compared to
ease free ubes,

signal (TSRS Y "o PP A PP ERSRPRUP T3t M IRPL gyl saenerate probes
havingasshche dedian af acrhpléradregritytio Xtechdapidr, bhfellysiegiieese vezroad appdr peebes.
Deger‘FeFérﬁq ch\ér%}o%eg i Hé(%mg giﬁtgrn%%e\ﬁeerggéetd alt\IQne %ﬁé&%udn and two of

tlontu es an m nut e
these 1we@doef@ﬁﬁ+heﬁﬁée“fm%mmfﬁ P59 @ﬁteﬂé‘g‘”ﬂ?@é‘%{w@%‘ Séﬁ@’d@”?@f probes
compri¥ing Rio tudfebites otatapiot @thprdnidntatllyApt Gﬁe@ﬁﬁér@tﬁ‘slof t@@hérom® nucleotides

at thenKé ﬁd w%% g({j%?e% a‘i %e?%?gdn%gdtrgpghl Egc!‘h %htege%g%r?%nm%\fe\gg fslargsv set of four
SGQUG[]W@}?SM@SGW@@W%@S ”W@“@%Pr@?ﬁ“ﬂt %\ng tepé pesitiop indhe taggehnucleic
acid. fresh tube and 40 m of EB buffer (supplied with

ren.P Purification Kits added. The col ums
10343 TP s R P BB e S5 OBUB 1 or 1 m nute 1o
el ut e Rhaction gl el srAnd@dasd fisstanghocpmabe r uct s. The

quantity of eachNggg&JngaM@]g”grQ&n measured. [0337]
G rcle dependent licatio uction : The

ro

nucl ei ¢ acid terrBF% %‘?'t'ﬂ%lzﬁtfs%"bﬁhgé‘f’%’égted circle
depend@&aéctipep] i catuMoi at1@ besecfast@ndBsrobonpr i si ng
concataners of tQP QﬁtofﬁHgée%r%te%'sté&Bﬁd %g&tp%be

sequences. 40 fno exonucl eoase-treate

si ngl e- stranded Bie?ctpegloméhbf%head%orﬁu@ ease-free
PCR st RefctibhiBes, 1ambraab easevas aactdeprobo bring the
e oo 5 B g B
Engl and Bi ol abs B&aad paggion: @OQfG!B‘S‘ﬁe agPrendd  primer (2

m)) wasadigded t o eesh 1buhe fﬂﬂ@n&ﬂbﬁprbbkbes vvere

i ncubated at roo @%5 ture %e

oot on 26 M2 HTRR Y Bhbral Fast e uicR g prln | 21
Buf f er (New Engl &aad B}Sdlb@@stfﬁawmehbaptCB@E@QS) 3.2 dNTP
m x (2RapMbRb: eaqhwﬁo‘mz bgééﬁPstaﬂéﬁBP Bh dTTP) and 0.8
m phi 29 DNA pol msra é w agnfand Bi ol abs
Part No. M269S) ¥’ 3’&1 Q%GGP%Va{?é)é‘he PR APRY PrPBes
were then |ncubaReaid prsiti@Q AOntfiom the Bdaptonetdes. The t ubes

wer e { BeRybERDYEd AR 83adMFRT A pithS. O was added to
each sanpl'e.” The quantlty of circle dependent

replicati on pr od@%t"\"\ﬁéé dCReaNerAASP é%FO”T B$8g probe
Det erm ni ng DNB @ead pdsition: 1dd@nt theadipaonend y of t he

DNB Wg% g ? DNB
assZss a Sh rm r’fﬁjg/roftang? rstta}qcr}%tpl% e DNSBSW\%:I‘e

suspended in anpﬁi)éMrﬁ)faﬁldagqnehtedweé?coo@ar@hormﬁ@bzg
actl on Buffer (New Engl and’4Bi ol abs Part No. B0269S)
DBZ/ZOQ&W? 10 nM EDTA, pH 8.0), and various dilutions were
added into |l anes of a flowslide and i ncubated at 300C
for 30 mnutes The flowslldes ver e then washed Wi th

1T r r o o o T o 11" a




Exanpl e 2: Single and Doubl e c-PAL [0339] Different
| engths of fully degenerate second anchor probes were
W@ e®Peth28H a two anchor probe detection systenPCIE82008/085741
conbi nations used were: 1) standard one anchor
i gati on usi ng aReahpedsiion:t8ntftonpihnddarta enthe adapt or

adj aceRkadiign Bhe 4afash 1E%§$eeﬂr§aﬁ8{ogpr%9<g a 9-mer
sequenci ng probe, readin osi tion fromthe

adaptor 2) two afR HYof 8@’?”8 tﬁf?\sﬁéecpﬂ‘ea@ﬁﬂ’eor?qerst
anchor and a sec®nad pastiharoncfanpthe sdaptprandlegener at e
five-mgL,ap 9a 91Wof§%%§£b‘f\ %%na{oPB%beread' ng at

posi ti nchor |igation
usi ng the sarre f 2P $M %i‘rﬂ:ﬁfairses?*iﬂ A PG (Arfeaeerate bases - 2 known
conprising a degeasgspte six-ner and a 9-nmer sequenci ng

probe, reading ahegoogéshlogré{]ﬁp n“hg%%pté? fﬁé‘iaptor; and 4)

two anchor ligation usin TSt anchor and a
secondRaaetihad0.c oM G prig basedég@n@hoaprebel ght-nmer and a

9-mer sequenci ng 2@@&’0&@ rRadbda abkhd? @rdtel (8edehefdidBases - 2 known
the adaptor. 1 a first anchor probe and 6 nmM of

a degenerate sec ﬁ(f hnchor probe were conbined with T4

DNA | i gase i n a Regagsitipeaotfraonthbafidpter easthd applied to

the surkagien of: th%l\/fcﬁ@%'b@&fﬁét'aﬁ&mof f%be?o m nutes,
after whrch tinme_t he unreacted g(gro es and rea

wer e washed fr omz? Y et segorbaUnar Pa (i ‘%?ﬁg’i‘ﬁr%‘{e bases - 2 known

contai ning |igaséasad fl uorescent probes of the type
5" FI - NNNNNBNNNgRQL W{D}I% EL - NNNBNNNNN- 5
FI - NNNNBNNNN vvasRl nt‘?oo uce reprpgosreents one of four
fl uorophores, N represents any one of the four bases

[0344]AF é;@'e? §’I ﬁrq’(f 1? olldsﬂ%a%qgﬂs @Fthe aﬁggmcomglqat% &%ﬂ%‘? BFOBeS and

ur ses C or Sp eC|
Sequea%%?%ée@emﬂgw ¥ He dPQWf%?J?ﬁS’P@ anﬁmr@f()blel"‘@éﬁh% tp B¢ best using a
six-merwHether itwiL@aipRtkypdsgbrsata Blparefyg edtfeferael Fha\sighae ttchsite® using a

fully d%%ﬁer?!eisg&?&%ga Fgﬁeg g!)rgcgﬁt‘?a?gﬁ %@F%éﬁ% g@%& s‘gguﬁ%ﬁoﬁﬁﬁ of the partially

degeng@tecﬁéh‘ﬁ?fdf'gﬁ? 83). SN{ﬁ%ﬁ hgdrfgignggod If'é§§3°@§§%§3§| xqqpitFFﬁ@ctlon 6
using @k ioanéS@Bﬁthé RO ardBgE NANIALRoSRBRNEY tROBNES iNRIBLS ol of the reactions

th with intensities decreasing with
peﬁorﬁ"%‘iﬁ% Srgecond anchor probe length. As seen in

[0345]FE§ggt_gf fi?:ﬂ an¢hiopprbbe lengtinemintehsity and fittsconat Rifierenticermbipatipgs of first and

second@l86dh8a%65Es With bar% iRGfirseAMaid? pRibe IdhSthdRBENGH & c,%nfpgl%QﬁEjeﬁect of the first
anchor, but sti %ene&ig‘t ed r aso ble fit scor

anchof DGR et e LBIeE Al o1 AFO] e GPPbct 56 214 s acartor.
Standarg ongaricher mmlepdaml'mrorrpar(ebm sigtahioiensitied ahdh &t scoves esightep anchor probe

methold \Qmﬁeltﬂgl Jéptg 3) (ﬁag%eré{ébroﬁegﬁjavhg 5&19 H:rg%ﬁ 028) e%QthTQﬂ%e adaptor,

anC or and er at I ve-ner V\Efe
or fullyvgegﬁneéatgseqngi anchef REPREP: %Cb PUBerepeions diiz¢stis amesigs of40us sepuencing
probefof i@fi¢diien éfdta{)rﬁtmreotlde&ﬁ@eﬁttdt thelryad pbitidroik gle thrhet nucleic acid. The

Comb'hﬂgﬁ%eaﬁoﬁg)&ﬁ gdf ggatr; ohpre in the two anchor probe

one anchor nethod and the
t wo aBEﬁéLbr obe 1wt ¥ ad3 bage B¥ERchor Beke denonst r at ed
conparable fit sme@e@ndaa&hr@ebdwg over 0.8. [0342]
Ef f ect of degene e r% be | ength on
intensity and f| e fofme Sﬁij @7 nat i ons of
fi rst_%ﬁl_m%cond1@Nbdﬁeﬂ2|®ﬁtﬁfe§amh0hpma¢ yi ng second

anchor probe | enggh, w%d‘e@@m&éké&%em%n%egrobé
conpare the effe t he anchor probe on

f en

signal intensi ty p‘?si“P” @th'é’"\/\t)h WGt 0 identify a
base Béadtifén 3:he adauMcma10§awfdaradcr@neroaenchor nmet hods
were conpar ed t02§| W&la Vﬁ}ts%%dtdngﬁor%ef btdeéé:rfera@es‘ bases - 2 known
usi ng two anchor probe nmet hods wth elther partially
degenerate probe82¥8Vi ng sone region of
con‘pl enentarity to the adaptor, or fully degenerate

econd anchor probes. Degene7r%te second anchor probes

DB2/2°989556f1|ve mers to nine-mers were used at one

concentration, and two of these - the 6-nmer and the
seven-ner, were aI SO test ed at 4X concentratl on.
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Reaction 1: 1 mMof a 12 base first anchor probe No

second anchor probe Read position: 2nt fromthe
w@omphor3end Reaction 2: 1 nMof a 12 base fi rBCT/HS2N085741

probe 20 nM of 5 degenerate base second anchor probe

Read position: 7Read pwitirt:Héntdoapheadaplde®eaction 3 @ 1

mV of R@acﬂt@n pase ﬁuf\/ﬁéfaa@%gé%rﬂrﬁraﬁ%r %gbéTM of a 6
degenerat e base secon anchor gro e Read position: 8nt

from the adapt or 2@rit BecTq9sRe e PaseRgrYTd anchos PRRE ¢
first anchor proRea@fbsitivh:abntarormh tlegdaper atde base second

ancho : Rea L tb Q0. e adaptor end
Rea keﬂ' 5 qu?&? 1%gg%ef%tapﬁogﬁog%chor probe 20
mvi of an 8 degené? dt“éowgéjeﬁ%ﬂb%éﬁwdﬁﬁﬁﬁép%%d

position: 10nt f Resa ﬂid%&loﬁdaﬁltftbfn teddddp@aeitd on 6: 1 mM

of a seg fir r of a 9

dege é‘iga?cﬁ%—iase zi‘]con anc ofﬁggpébr%ad position:
11nt from t he ad3dptiM ofentideuengrate basersecont amphasproge 12
base first anchoRe@Jgggﬁ.oﬁqzmwoﬁﬁh@a@pﬂﬁg&nerate base

second anchor pr 0900 56. 1 ead position:
8nt fg%?‘ﬁg?—rhg adagt‘@w@ 5% ALTPBH 98P M of a 12 base
first anchor probe L&(Dofm\ldﬁgeaeréfte@e@eeﬂeecprwtaecftms@bsecond

anchor probe Reaﬁe@@&s&.bﬁ)ﬁznt%htﬁéQd‘QpUﬂ@ncﬁdapt or end
Reaction 9. 1 mMof a base first anchor probe 20 nM

of a BRAi&ond AnMHSA 96138%@St(aﬂ?°'b°é@@ﬁ%rate bases - 2

known bases) Read0 pﬂ&ofta Daegebarate basemetdrel amdappmbe end
Reaction 10 : 1 Phos o&%ﬂ?ﬁ%ﬁﬂﬁé&%‘pto@@@or probe 20

mM of a 7nt second anchor probe egener at e bases -
2 known bases) Read position: 7nt fromthe adaptor end

[0346]R¢ﬁ&% br‘%\nlnpe;lnsny](F@Ma gg) dhd }I?scgé§ 2: édr% gzt) @%\%rshm Qggpt%%m intensity

anchor egener at e bases -
resulting D WEe %%é@peﬁéﬁé”ﬁwéPrPP%Wh%W[n Peft mﬁ/?ﬁ duslg & Beatrrpting

tempe[a&lﬁéﬂ:\_}e Idriggpr&ses Jrolida reth@2orBinddshtrak probéle resul ts of
[0347] Eﬁecq I01f lIin%r g mguﬁ%ﬂng#%I téq%!gaﬁ%fl fit 9&% !*isringﬁ%r (9 Qr?c%oéé}gner methodF' The

reacthgyﬁ eh aescpedisboiarere psiRrmecat dife iseiiempyptegs 4siBg % WiMf a 10 base first
anchobtetd)es pitor M\@-‘ine@ Qé@h&t,\r@:'h&!r rﬁ’l@:@eW@blﬁbn@lﬁg B@bé Wﬁﬂ ih¥ structure Fluor-

NNNN%EIBIEI&S(? ge:ag pgsmon né Jr% %he at%?at%ﬂ@:,tﬁecpg%seg rﬁ (?%tkmgﬁe %t 1%’)\5\1%/@ for a period of
three @ygn@reapmqngntg |at1|5glggr§[smncacpr and thersatiuenfing hr@bepsgﬂqdasw}posmve control.
Results are as shown in Figures 35 and 36. Although the kinase did have an effect on signal intensities
as compared to the control, the range did not change from 4°C to 37°C, and fit scores remained
equivalent with the control. The temperature at which the kinase incubation did have an impact is 42°C,
which also displayed a poor fit with the data.

[0348] The minimum time needed to kinase was then examined using the same probes and conditions
as described above. As shown in Figures 37 and 38, kinase incubation of five minutes or above resulting
in effectively equivalent signal intensities and fit score.

[0349] The present specification provides a complete description of the methodologies, systems and/or
structures and uses thereof in example aspects of the presently-described technology. Although various
aspects of this technology have been described above with a certain degree of particularity, or with
reference to one or more individual aspects, those skilled in the art could make numerous alterations to
the disclosed aspects without departing from the spirit or scope of the technology hereof. Since many
aspects can be made without departing from the spirit and scope of the presently described technology,
the appropriate scope resides in the claims hereinafter appended. Other aspects are therefore
contemplated. Furthermore, it should be understood that any operations may be performed in any order,
unless explicitly claimed otherwise or a specific order is inherently necessitated by the claim language. It
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degenerate six-mer (Figure 31). Al data had fairly
good fit scores (see Figure 32) except Reaction 6
waig0007€2B& | ongest of the second anchors, whi CPCHUS2908/085741
di spl ayed the | owest intensity scores of the reactions
is inteqied that atedat{eFcgnaired31the ap@B48}crifidnent sdwrfin tetaceompaoying drawings

shall b@ﬁﬁ@rﬁre[e@ régﬁllnst%'ﬂvé (mlfd? %brttlé’uleﬁ%gpécls and %%rr%t hmll--i?lgf tf) ﬁ{eeéMbodlments
nbl nati ons of first nd second anchor QFO es wt

ShOW”v é‘r"i‘ﬁs?w@‘h?”"’i%tc'eaﬂﬁoﬁfb‘ihe ﬁ?’B‘B%OW SRGEHY HRlFe A EWC?@raEWé provided
hereintanegembfatycivenfin tekras dfiadsixtieches opp@@tdgeﬂgt%utmgad gy conversion
that odgﬂrts%Pgﬂ %ﬁfol@@gl fabaitio% Q{hg %gtﬂar%ﬁr%g ﬂt df %%Iht[]% Fo lrt)r‘%se‘?dent not
of the a aEtor._ t andard one or methods were o

already, g¥R5EEN ANCPHOBIG &I ﬁ‘! @ngep é%ferS’FF&S £ PRt feryimgats pejerred to in this
disclosIu‘v‘@aramhﬁbratéﬂ DbRINBEtréfedacarh thair @ htiréte For Blﬁbdrbc&leh YChanges in detail or
structugeg ggrr@i%(? \H[h%Hte%BQWeﬁbgndig?g sid ggrhgr? uz?flthe eesgegtntg?harj I(e)gy as defined in
meﬁﬂ@wbgﬁ@mﬁnchor probes. Each of the reactions utilized a

sanme set of four sequencing probes for identification

of the nucleotide present at the read position in the

target nucleic acid. The conbinations used in the

experinment are as follows: Reaction 1. 1 mMof a 12

base first anchor probe No second anchor probe Read

position: 5nt fromthe adaptor end Reaction 2: 1 nM of

a 12 base first anchor probe 20 mM of 5 degenerate

base second anchor probe Read position: 10nt fromthe

adaptor end Reaction 3 : 1 nMof a 10 base first

anchor probe 20 nM of a 7nt second anchor probe (5

degenerate bases - 2 known bases) 75

DB2/ 20900556. 1Read position: 10nt fromthe adaptor end

Reaction 4: 1 nmMof a 13 base first anchor probe 20 nM

of a 7 degenerate base second anchor probe Read

position: 12nt fromthe adaptor end Reaction 5 : 1 nM

of a 12 base first anchor probe 20 mM of an 7

degener ate base second anchor probe Read position:

12nt fromthe adaptor end Reaction 6: 1 nMof a 11

base first anchor probe 20 nmM of a 7 degenerate base

second anchor probe Read position: 12nt fromthe

adaptor end Reaction 7 : 1 nmnMof a 10 base first

anchor probe 20 nM of a 7 degenerate base second

anchor probe Read position: 12nt fromthe adaptor end

Reaction 8 1 mMof a 9 base first anchor probe 80 nmV

of a 7 degenerate base second anchor probe Read

position: 12nt from the adaptor end [0346] The signa

intensity (Figure 33) and fit scores (Figure 34)

observed show an optimumintensity resulting from use

of the longer first anchor probes, which in part nmay

be due to the greater neting tenperature the | onger

probes provide to the conmbi ned anchor probe. [0347]

Ef fect of kinase incubations on intensity and fit

score using two anchor prinmer methods: The
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reacti ons as descri bed above were perforned at
different tenperatures using 1 nMof a 10 base first
w@ewbore2ps obe, 20 nM of a 7-mer second anchor PCDD82008/085741
and sequenci ng probe with the structure Fluor-
NNNNBNNNN t o read position 10 fromthe adaptor in the
presence of a kinase at 1@1‘&'“‘% for a period of three
days. A reaction with a 15-ne i rst anchor and the
sequenci ng probe served as a positive control. Results
What is clajiped:as shown in Figures 35 and 36. Although the kinase
did have an effect on signal intensities as conpared
1. A niethoti bEdgtrmininglthe itidraificalitroe adird ntedotiehatragrRtdetidinpodifiort & a target sequence
[ lent with the
comprising g’élﬁah@%ﬁdeﬁc mf&o%{tlg %@@e@?gvﬁ%h%ghe ki nase
(a) prieiging e Fyface p@mma\rﬁ@ aa?wrahtyp&éqncetgmgmvhqm edrhagPregtemer comprises a

plurality of rﬁlcbrﬁ)meﬁt)éﬁld eacrﬂﬁ&fonfef tonVdribds: t he data. [0348] The m ni num
t hen exam. ned n

or obe IREReLdefhalt 1578 1S sl PreirE AP P8kt s Bfon positins:
F| giletlkeay 7 figsh ddPBr cnpiigive: | ncubati on of five mnutes
or above1)raef§éilap,¢rﬁgs,{enar%ffect i vel y equi val ent signal
intensitjes and fit score. [0349] The present
speci fi c%\)ta\sﬁﬁo'}f?ragi?ic%@gnﬁ‘%% | ete description of the
b) hybridimirgicl fosiiaeshor prplsd ©rsaiddirstiAmhorsdite;,uct ur es and uses
f S AV '
c) h}/ﬁ%gzﬁ% a ée@or@ﬁ?\%& Egﬁé &}%ﬁ%ﬁggng;agggpgﬁog% %M sgg%“d'oh@gﬁi:hor probe also
hybridizes tp é%q*ﬂﬁ'éﬂeéﬁyts'ﬁ%\%d preapd YJrEeSithed above with a certain
d) Hyeizaeg dfeagtarfirst eeduandiddyprol@rto Bhidl first tafger dae, Wheréin @aid first sequencing
e individual aspects, those skilled in the art
probe COmpﬁ%sl d make nunerous alterations to the disclosed
aspiee{ist RiPRmainkepRIeMengryte 67id areet Spaimit or scope of
t heiiytael0e hagotineseaist inBirdgaionphticAsfRCt s can be made
Wi tm)oult qepartl ng fromthe spirit and scope of the
pres en??y descri bed technol ogy, the appropriate scope
undeegindidensiwhetelirgf ssicainimsie neglentigais tcemplap paard édsaiddr$t@pcleotide, said
sequencmg%ﬁﬂ)@¢1§/l§rldﬁé§tots|3%rceﬁc%fe$ne$Qa'ﬂ&errpl ated. Furthernore, it
I d_be under st oqd t hat acé%gspo&?ratl ons may be

€) "B%‘F‘PB?'H@HCWOH"%‘FR?% gair SequAT plicitly clained
f) idettitgmgsagfirgimucleddipeci fi ¢ order is inherently
necessitated by the claimlanguage. It 76
DB2/ 20900556. 1is intended that all matter contained in
2. A methog ﬁ@oadawgcla@bkwh%flraﬁe%aeogﬁmm Arepes Ree C&E@ﬁﬁ‘ﬂ)‘é(ﬁi/?aﬁfbsurface each
sequencing@¥abaicaigsristigal | be interpreted as illustrative only of

I ting to the
2) aﬂ%%&%g d%a'ﬁéﬂﬁé\ﬂﬁe to:sré\%c; %trd\?mh]g?g clear fromthe
b) Wé%t’d%ﬂt'd%ﬁtmfé@§1t%ff°§?ta’!1@6§'“%n§/”dconcent ration val ues
c)apayi ded herein are gener aI I y given in terns of

wherelneac%q£e¥0f33| val ues Jstge hout regard to any

LRI SP R RUT p8r(1:(:ur§a"uurg)I i uc'faé)c/ﬁdleovm ng addition of

t he particul ar conponent of the m xture. To the extent
not already expressly incorporated herei n, al
hed references tent docunents referred to
0. Ametnofl ook pBE GREFE" 20§ MO PEBT RIS CPHEP Pty of acapiors.

reference in their entirety for all purposes. Changes
4. A methoH Qcc@ﬁ)tlr%' t!) cl@im §\§Vﬁé1’§|ﬁ Yt Igas'fr@ﬁ/e c?%alggﬂifptd% Ecnr%ﬁtsesdaq ﬁé%gttdn@ g’ype s

basic el enents of the present technology as
e”donuc'eaa%i’ef’?ﬂé‘&'of‘ At he fol l owi ng claims. 77

DB2/20900556. 1CLAI M5 What is clainmed: 1. A nethod of
5 A methogggc%rd(]qegr}b @IQH h\ﬁhérgﬁgtte%\i I!))C aé) a%r}erggate% té |d%r$t]:fy Qyé% ﬁ(ﬂldc%gtide at a second

daed@”p%%ﬁ%r|5|ng a plurallty of detectlon p05|t|ons sai d
nmet hod conprising: (a) providing a surface conprising
a plurality of concateners, wherein each concatener
onprises a plurality of nnhﬁhers and each nononer
IB””%%ﬁ%r|ses i) afirst target domain of said target
sequence conprising a first set of target detection
positions ||) at Ieast a flrst adaptor conpr|3|ng 1)

e o o oy



b) hybridizing a first anchor probe to said first
anchor site; c¢) hybridizing a second anchor probe to

wa@ aiod/omesond anchor site, wherein said second BEIV82008/085741
probe al so hybridizes to sequences outside said second

6. A meth%rd %hé%)rdlr‘?qqt%%ramg wh%é nI s%&d(zjslen&daat ct#o??%ge é‘%ﬁddrfsés a Se\/\,ﬁf second anchor probes

comprlsmg ai Igas|t thf@tdeg@rme] e3sqg thet r@f@@dlgqsﬁ?)sq@;wuenc}as gutspldq» said second anchor site.
probe domai n conplementary to said target donain; ii)

7. met Ry A3 SR B eGP s o G RT3 e g s tats
selectivelyrtivaiablnfacligatitn. de i s conpl ementary to said first
nucleotide, sai d sequenci ng probe hybridizes to said
r; and e) ligating said_an hor probes and
8. Ame”soﬂua&" ‘ﬁ’&ﬂ}%%‘l"hgwﬁ%r%égdP)‘”%%B&r{'t‘ RS Isai d first
nucl eotide. 2 . A nethod according to claim1l wherein

9. A mettfdd Sa?dord?rfl ) %3 Q G/hé}gm E&Q %%tlcﬁ%fze& thaeg Ecﬁ#pn’%g ﬂn&lglltjé# moieties

surtace eac uenci n e conprising: a) a first
sebcwdfwwdbegaaﬁaWﬁSWw POERS Sﬁ@d§&¥dwﬁarget donaln b) a

uni que nucleotide at a first interrogation position;
10. A me[’% diag()ord%ﬁéggglm 1 \W;'e% ﬁ?ﬁﬂd g@%gﬁ%ﬁﬁ?esdg pluc'rgllltgo%%gtlall%dlannct regions
CmﬂmBmaéﬁeF@ﬁﬁﬁﬂﬁiﬂﬁmﬁ?M@@ mhereln each of said nononers

conprises a pIuraIity of adaptors 4 . A nethod

0 d| i d ,

1. AmeBEEBER b e CulPdp “EES A Rers FE B e33R llzecg vsine

Camwepme@ognltlon site. 5. A nethod accordlng toclaiml
mherein steps b) - e) are repeated to identify a

12. Ame ondgﬂ&%&%%&%ﬁfﬁ rti%r ﬁ&@ﬁ%%g gfg%'g%ﬁ'ﬁa t%er}%& cgrlouzl:etc:a%rd to form target

sequencepher ei n sai d second anchor probe conprises a set of
second anchor probes conprising at |east three
degenerate bases that hybridizes to said sequences

13. A me@eggccegjlrgéo aalgbk\ﬁnedelgs@%@fgegseqéence is a genﬁ@tcmyalelc acid sequence.
according to claiml1l, wherein said second anchor pr obe

[

14. A sub%g%@\agc?)g(ﬁngato]p | Vétietpeq%%aqd’ %@n@hﬁ% ntulcllgl& ala sg' e %ﬁ}éa whan.
claim1 mhereln said surface is functlonallzed. 9. A
nmet hod according to claim8 wherein said
functionalized surface conprises functional noieties
selected fromthe group consisting of am nes, silanes,
and hydroxyls. 10. A nethod according to claim1l
wherein said surface conprises a plurality of
spatially distinct regions conprising said i mobilized
concatenmers. 11. A nethod according to claim1 wherein
sai d concateners are i mmobilized on said surface using
capture probes. 12. A nethod according to claim1l
further conprising fragnmenti ng genom c nucleic acid to
formtarget sequences. 13. A nethod according to claim
1 wherein said target sequence is a genom c nucleic
aci d sequence. 14. A substrate according to claim 13
wherei n said genonic nucleic acid sequences are hunan.
79 DB2/20900556. 1
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