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el ements. Figures 2A-2D illustrate the application of
the invention for selecting particular haplotypes. 5
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“Analyte” means any molecule, including organic, inorganic, or biomolecule, whose
presence or absence or quantity or concentration in a sample is to be determined in an assay.
In particular, biomolecule analytes include oligonucleotides, polynucleotides, genomic
fragments, messenger RNAs (mRNAs), proteins, antibodies, enzymes, complementary DNAs
(cDNAs), and like compounds.
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“Genetic locus,” or “locus” in reference to a genome or target poiynucleotide, means a
contiguous subregion or segment of the genome or target polynucleotide. As used herein,
genetic locus, or locus, may refer to the position of a gene or portion of a gene in a genome, or
it may refer to any contiguous portion of genomic sequence whether or not it is within, or
associated with, a gene. Preferably, a genetic locus refers to any portion of genomic sequence
from a few tens of nucleotides, e.g. 10-30, in length to a few hundred nucleotides, e.g. 100-300,
in length.

“Haplotype™ means a series of alleles found at linked loci on a single chromosome.
More particularly, haplotype means a series of single nucleotide polymorphisms at
predetermined loci in a genomic DNA fragment.

“Ligation" means to form a covalent bond or linkage between the termini of
two or more nucleic acids, e.g. oligonucleotides and/or polynucleotides, in a template-
driven reaction. The nature of the bond or linkage may vary widely and the ligation
may be carried out enzymatically or chemically. As used herein, ligations are usually
carried out enzymatically.

“Microarray" refers to a solid phase support, which may be planar or a collection of
microparticles, that carries or carry oligo- or polynucleotides fixed or immobilized, usually
covalently, at specific addressable locations. Preferably, a microarray is a solid phase support
having a planar surface, which carries an array of nucleic acids, each member of the array
comprising identical copies of an oligonucleotide or polynucleotide immobilized to a fixed

region, which does not overlap with those of other members of the array. Typically, the
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uce conp eXIaﬁa I NCr ease SpeCI ICIt and
Pomwmqe EpfeFhrrgndfgsees Vagon- %W@&aﬂwgmhéﬁwéﬁ%@dn e Gier
hy ftahdli :8 ok BisXorPiBdn@AE Epdir@iE 0B MR RERIRAARS/ LS d@&ﬁnosme

desc:|bd|n Uhl man andP cite abv Cr.00k
ot oo g P R pee s YR TR e Syl gges oo
30 I\/E‘&maﬁkl&rter&ﬁmeahs thaCthe tr@tdx c@pista btﬂpetfbbt@hiatch&duﬂaﬂﬂeﬁnd b g,
S P A o AR
st abnsetpwtr yf thOpeifpatlly oaished|dingjera lf@h@@ﬁﬁlyoPé'WaiChﬂah a duplex between a
p hﬁg Rliqn @f"éog@cﬁe%ﬁde(tﬁe%s%aﬁ § il P trg) &t rﬂcl@o%des%mhg éllg‘f& o) triplex

de nucleic acid erre herein as
0 | aé%tg pndeggo Y Wp—ppm&’eq Ié%)ﬁ;tﬂ:é gnd/ or reverse Hoogsteen bonding.



pol ynucl eoti des containing G5 propynyl pyrim di nes,

and | i ke conpounds. Such oligonucleotides are either
waveaisiiatdoe commercially or naybe synt hesi zed uBCmgIS2005/004217

met hods described in the literature. 25 "Perfectly

mat ched" in reference to a duplex neans that the poly-

or oligonucleotide strands nmaking up the dupl ex form

a doubl e stranded structure with one c?lt her suc hat

every  ROEMEEPEdeor AIRBEROWET YR Bsed fEgEd! yand tach HEdn

Wilis @ ipoPiiCde niragie alodifieipuviedtide moitnetse Monaeers makidgep

ggpho? L thleeot(t)ursielfasn dd ohlggrreucle%dgg 1§Jh2dg d&R gﬁ)roglﬂzﬁeog c?és n%onu@l"é%t{désng

n udr:bl%%’ +p¢iwhqmttuhatema1wm€3 mntld%mts@s@gds @Nds)t 4nd theilice that are
51 h? ma@&mﬁﬁa@npmﬁg t0 a'ﬁatﬁﬁf;%[yﬁﬂcﬁ&h@@oy%a%gféfeku.@zl:%@&temto?e

ns t rlp ex _consi sts a per ect |
m@@@éﬁr—@afﬂn@%ﬂaﬁ@a@wrﬁuﬂbﬁs Ve sorcfricl tﬁp%ﬁ PSR pERgy lgﬁse stacking,

n ug&c@a&dn@reuagiﬁ!o@%%n tylp@@smae@;mrﬁlr : d'r Geeks @olj@ﬁxg@h@e ﬁ/plcally
associ.at.i on

a basepair erfect
R oA Byt R Gk S0 B e SR T
t ag;hgmdclamdal”l tgened [teotahdmonveansurith atvhaeyas polpiucleotide is

res%}lte&) I{)]y ?\/?Eﬁ‘le%%t ft‘egi(@% d(;}?ovge pels Xsua{ ast' AT%#%T;G,” ft %ﬂ 15

son S5teen an
r emémsteoc}-lb@ o tnadetidrs Miirnfij—ﬂ'-oedemrﬂ G5 GB0EP4hat "A" denotes

P Jokﬁa&gﬁﬂeo%gl%tes & Ql'(‘)fl%ﬁe' @'tdegd%es dQny anosine, and "T" denotes

I gonuc ”eotl are used interchangeably and each
oty Redsgpotgsdpgmrapsings “th AETOieATIGRe rigRiTH lpwise noted he
n Uféhﬁ@ctwg}anm&l@ Hiﬁﬁb‘énngl\&aﬁféhfﬁi@wm&loﬁghdw disclosed in Strachan and

15 d %%/351. 10 eélgl?:acgeggtlcs % &g‘g"ﬁg‘ g\gezvd\go %Ilg% ulSisually polynucleotides

d eam;pﬂéb thqpfoaspiiat nikoshiat @ gndsctyedmositesdeopepidindalepnyglagosine,

2oud AR 0 M St LSR8
Waspnmfls%lon@@twd&éﬂ@ exlnziof.c. ibHbREIOCHiE e GHEr. o

| N REAGEdsRRYinkHEE N i@ Se Bl iBREsKHel tHihd ¥PheR bliddARotides having
palring, base StaCkln Hoogst een or reverse

20 m@@g@@wnﬂ?ﬁ.@%n@koﬁ%@w&g PRPIAYY: o Whefe PropeRsing by enzymes is
Potayedsfet, @aikilyi@smbddatides bdvnylstlng adngg of Hatusl ﬂleleﬁtﬁdamrareﬁﬁwd

pg? g%?léel %P%Q !glt enZymelhlgsgs %cll,lf%l og%%nucgeoude or%éol%rrlu%leo idd subs\¥ate

t heusementsionatieiy, ¢g winBl stranddd My BNADNY Hmmr élt@tllikd ¢hen s
1 Ose[e@t@Jn%% b gat@ oﬁﬁﬁ%&%%&@&u&l&kﬁi@&%m REtide Wibstrates is

| ower case suc e under st ood
25 t hgell vidan e, @}oevéﬂdgqfé gneff grdimaryskill pegipleyithe guisianor pp trpgsises,
(rj | gl asfgaﬁlld blobiadt al, ﬁgl_edﬁzﬁ? @ic%ﬁlg,dSé&ﬁm Edﬁd&id \@31dI3@ring Harbor Labora‘g)ry,
enot es ycytidi pe, "G denotes deoxyguanosi ne, an
" TNe‘?ﬂgﬂr& @gés T"ﬁ;ll‘k"l §i°HES*S | * denot es deoxyi nosi ne, "U'
denot es‘Primel ineens abbligessleatidasitinr s@umlotr exhthetic that is capable, upon

t hgoggnom egseg g&%@@%g@g dpqgg\ﬁg{g% d omu Anofl O uO¥c
30 Mohoddayhthesis@ahlesinigestertied fym ésA’ epdsalong Nm?mpéﬁtﬁiéo t}@gwtended

Us ik s B2del. n’erl s@cfﬁEﬂcg @ﬁucl&fﬁ(ﬂ%raﬂ&@ dﬂulih% ﬂ{eQ:Ht%nsﬁﬁtché‘&E are
nucl eosi des . eox%éa enosi ne eoxyc tidin

e RAHOS RS 0GP 8P e DR et sended by
p hQBNhQ)dlyﬁﬁﬁa@f Phinétk aQals; ham\/l&tg&rm the hﬁye dT&ymak &B6 nucleotides.

conprisg n n nat ural nucl eoti d

e udt RSRBGPRIEA PEYERS, Rt VBP9 el mass rspig
351 i thktagels: cottertédsto @ hestrer ¢roalbhids eon@k:mhtb)esd readout thay refertto ehastval

ol i gonucl eoti des havi ng
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20 natural or non-natural nucleotides nmaybe enpl oyed,
e.g. where processing by enzynes is called for,
wa0alosgsopol ynucl eoti des consi sting sol ely of rarmsaos/004217

nucl eotides are required. Likew se, where an enzyne

has specific oligonucleotide or polynucleotide

substrate requirenents for activity, e.g. SI ngI e

stranded DNA, RNA/ DNA ol E)I X, or, the like,

s eTEEFPDIFPEFR AT & SieP sls t%‘ﬁ%%grdﬂ B Farrexwe areadout of

ol flgontnl ieehsitd &gls foal Amcoiragis tittadsrehshd AitogSceh& i@nsity of a
élémm ng )%Qnega{‘? al( ea&\gfjl ﬁxgcgga 1(‘#{) 5%9 nfredé gx{mcr(s%rgr(rga{yp%uy SUHL(H'eadout may

Sabmm@%eceqr stated ln\nahe@ wags foCkemplags aSowend tediicrparay. as a table

5 ( CoH iflmBRL bhle fRY bor Laboratory, New Yor k, 1989), and
li ke reférences. "Primer"” means an ol gonucl eoti de,

ei t her ‘HatigHosdeteminglio’ pedpierminiganupleotida srqpnee” i fpgisnce to

f opdnnn@e@d&uﬁﬂl@zss dMehﬂnz@loﬂﬁﬂp)ﬂﬁUl(‘als Q@I‘l hsdIEll §eQWJ:eaﬁiBrmaﬁ$n of the
t.iation of nuc

t
Sy Riod AR il e PRs e on® el e By ik
t elrpdlsaif énfermatidnaboudim taepet pelydettotkispdsanclliasthé enpresdidentifi@tion and

10° e&H& g%f 191‘21e5h§%£ gaﬂlg@ :glgl%‘éﬁie q}é'ﬁe {aﬂ&tnﬁ gﬁ‘x cﬁéﬁﬁlﬁé“ S Qfrm also

rocess are

t emlpdﬂs the gefpryingtionees the er&nﬁtwwamlgy Apcaqns ofgne twug oethreef the

beouﬁy@Mﬁ@lEMfH@JﬁﬂﬁatBrgét m&cw&mal Fof e%&be a sbremﬁbhdlments
t he range of cl eot i des.

e A BERHAPR R b e R G Y ot gt

antgpodf ndedodidd, ed. cy@SindsheithindtBatadgel polpmeknbiide {CADCAC N1 st its

5 s BT ORI SRR RSBl £y B

r epr'esdthe bitei on of such coll ected or recorded data. For

exanpl 8sSigathie @glg%e"%eansf | s&fﬁé&@ Gﬁﬁheétﬁ&s@ﬁﬁ%ﬁ)ﬁoﬁ' a%@h&leotlde
froma mecr Oarraty dress and | uor escence

i nfuehpitle gsderige o él%}??&fies b‘e‘?l‘h@g“@'é‘f?é? th wtpedy gRpetng nthe

hyBdlyndé1Zatitié & tifel steRb cdnbs aﬂfﬁdi@ﬁmfcamauoh lfLigentiSAEd boBmucleotide
istered or_s ed in variou

dout
20 { CRSRATRY b Eleiehe byl Xt of s Giges
5 Ghichngyitheg 5s) ohe pdentledids "ateBeguerler detap ronsival b gtlencrof
?\‘eﬁ{l oﬂgiﬁg gucfa%lﬂfﬁ ,P'E d§fcglﬂ%%8 uciegnc{eagc%{ g%lgaec‘(i" gr it may

eotl des i'n¢ gt er m nation of
vvqunSIﬁQf # SgHyeneeend H‘@IIP@'@,‘EI chqngqs ke Bn(26R.Lemastc) of the polynucleo’ude

POk AMGCHRRY) (g}elke sEh@hces.s, the termincludes sequence
conpari sons nger I, nt | evel s

25§ nf or rmtSPe(ﬂﬁcaEfo ERecif fya f“df%'{;r%’ﬁfB F%fﬁ%@?‘g%ﬁ 9f gee m‘&%c“]ﬁé‘? qnother
t heolesop; @slsas adﬁraltﬂgfcblﬁ[ﬁimd)& peobe, fdiCh tarpel @hlydg ndins the recognition,
”Ugo'nnut 4 rmat%n st%%e a%hle “e%x'qe%;l?ﬁl'g gﬁgeea{élﬁ tta%%e%, Y98 with
d etu@ﬁmlﬂhftlpse rﬁcqgrntlomeont@e ot qomylex foration pithe profd Withother raolesules.

of In%@aspécy\mspe&ﬁc"tuhlreﬁﬁn&fto ﬁl@ﬁnduflé)df f Y PSR to a second molecule
nucl eoti dés within a target polynucleotide. Fo

30 o xmPAYF et 19 the eHsRb the #ebla?l%htreog%wéﬁees eI Rl
lrmmolb@lee frfaa?atca&h d2 Yankplt1d tdnhymafgrgbda eurﬁtreﬂ@ﬂﬂhe’tgm@e&s with the second
ocC 0] a 1 NglL e t e 0 cl eot|
PR dn Slnterty B kw2 BB Rt atistit pesaplenes form
. by' thcsﬂrsttﬂltdttcullet Senthillg egleeriGenvolyed ig p si@sidin bddin@gvest have areas on

g {_ﬂ%l_: %(J.rfgc%g%)m %vgles %}‘;19%‘]3@ ]’o s@ec‘lﬁc reJogr{ltlon(I;et(x)g&t theq)nolééafgg binding to

35  each other. Examples of specific b1nd1ng include antibody-antigen interactions, enzyme-
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"Si gnature sequence" neans a sequence of nucl eoti des

derived froma pol ynucl eotide such that the ordering
woR00swso@ot i des in the signature is the same aBCTHS2005/004217

ordering in the polynucleotide and the sequence

contains sufficient information to identify the

pol ynucl eotide 20 in a popul ation. Signature sequences

may consi st of a segnment of consecutive nucl eotides

( Siybiraty énter:{cgorg, f@rn%atl%r) OfSFplﬁxﬁ%ofﬁaql?‘Fﬁf&C’é%Pq Yucleotides and/or

" agligbiIe RS, fecdptor-Bbant intdEYor8 QG ths liked fAs&tsﬁi&ﬂﬂdﬁ[\‘&&n’t& »

d t.
S\éli%%gm%eﬁ(g%E?lgcgg%g%g%%(gﬁ c{x étmeaﬁls%wg Pl%l%%uﬁé gl‘e 010860 grr]lgu%l thap \f/eak
a acpvaeg ehepficahinietacivns, deh ehdanglesWia toodes, dnsdrogen bonding, ionic and
5 ( ahcﬁxoghotolc%t&avﬁl;)oﬁs’ &')d Llféfhll((g I&ﬁ‘rmB&IIe e Hﬁ:érﬁggﬂ cﬁt fhe molecules As used

?gaaa ch), € sequences Speci f or
SIE?E%II,

jtabletcgmoplpH i @fe@p@fe EvorQ§ mopFandicHle fﬁ%’j’ni)‘?laté‘l‘fé molecules

anoﬁﬁhﬁn@ovﬁl@nt@ﬁﬁkéﬂ%ﬁgregmls %%Lﬂy%pecﬁié%hldﬁg tRat BhdBEHsBY conditions are
conpound, or r.a target agﬁst%qt:e means t he

r CRTGRORFERLY naoaﬁq%*a)eab e G PR PEFEET a stable
c onpl eX‘SfoEtrM@eﬂoIB/iwe" fir refeen@ndéla plaklipe bf iomgentighels wiesds that the

t ant L . |
f o rﬁc’orefsl&ntl e%n%s%{l hanﬁs?c' ngﬁy%fgltaﬁ%l 8??11611%9 I&s{fh& 1A f Qe Qr{ﬁﬁ ngrf(
asmdqppmg,slpemplm%dr taggto wich the prspectis labkle atg Iamﬁhq@ga@fe
fi &1§ﬁlgﬁmll3@&Hheebafs@ oﬂh@iﬁﬁ:ﬁ:@@nﬁ%ﬁ GiHleRited By HHB %}%cﬁd@@&bel& By

the extent the first nolecul e recognizes and forns a
ﬁﬁﬂ@s%pwﬁdﬁefélﬁwa@w Ol ing & SYS RN e pp Glierpnd
S a}b’fﬁfoﬁlultlblier fu(BEsU'Br the1eke |aaé)@31{5]ﬁﬁeﬂ byrtre kyseins Hﬁ&ftﬁd)ﬁi[ﬂl £PaiSNos.

vvi t I ecul In o as I ar est
A3 SN R Tk BB B2 IR EE s R Bt BERES

f olnmunbycattohend IsztsAnalmis éﬁ@ﬂ@mc BeneNant York, 1880)ecul es

i nvol ved i 1.2 SREG! Jﬂusleafdyﬁa% HRMERLRAY St SRR B

their surfaces or In cavities giving rise to SpeCIfI C
r eRBREraSE FPnEe gD hwcin e é&qﬂ%@? PB‘I"PR#I fyhsetusnt ingorargtien of

ot ﬁl@feotld@(t@mélpﬁﬁlexcbfnd §PR6y ﬁalt&pd%ln[éﬁb@ﬂedldﬂ&“ ebdﬁﬁklon Typical
antlbod-ant en_interaction

o g po Sl P S st i g2 3+

f Odméi)kyrtbﬂse;ﬁ' 3 dhqahyelxceﬁosar andl 2'j3pHidecag-3 almibonitjose, e.g. 3’-deoxy-3’-fluoro-

l. I t ' ' . .
POl §3aﬁ?é?%b@%ﬂ?%ﬂ%?ﬁé‘sﬁ%?%‘I?I@?I%?Aﬁgmwyﬂ%%%?ﬁmn°“
heamaloa pan 'be mﬂ actrmiiafprs, suell sr26irdideaxy-PspeboffraupisylyB-Br

e r;:
PG BT 8 el L 2SSl 0505

25 Vaamdaér dlmwa'ﬂlupm@slp—nhgfdmmgﬂnAIy@mﬂsr ofggrmingiois @reailsdloﬁd in the
g)ﬁ&pn RLonle & é:ﬁ@g%wa 12 aﬁ&lélmm&s ﬁg@ zdpd% UEES

erac ion O stal

Coffalmtiont L cFEH o 155158 693 Aok s PF@I Slasides e Npleotides,

t h§d, 63ub (fmdi)e&fdh@@evsfcp&m N@&&@i&@lmﬁ&ebndids nKed-617 (1988)
aggr egat es, . 9. ﬁgem dﬁ% tat un@?r ass
MBI g5 it aISﬂé’Ic SRR PRI Srealp iRkt fzh

30 2 Nadkiagdds®Rga) 2R0s130 e1994)5m&ﬁiﬂaafslo§?pariﬁ$hf netrktente terminators

erence,to a I e t
g gl Vi b 8a LUBIERERR e o T Pito BRI ons
ar ehighu ficopanted hereifi bytreferetce. As wed kg, predqtewnﬁrddmnator” isa
Ovt%ﬁIuﬁa | Veg?asegygh?stm{ﬁqlp?ecééie@cgd HRgsiat QfaVI@HqﬁQet he

respec a els aré attach can di sti ngw shed
on t he ‘Baiers’” gfrefersacerte pagiegs éﬁ@b%qog H’S‘Ims detrepagnedetygen

35 t NgbjdcBSRNBL: kdtBerc Rk &s, By evedt$ R RebrPlaieNH a8 6tpoftial random
systens, e.g. enploying a systemof band pass filters

and
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photomul tiplier tubes, or the |like, as exenplified by
the systens described in U S. Pat. Nos. 15 4,230, 558;
wa28608@&08, or the like, or in Weel ess et al, POGAIS2005/004217
21-76, in Flow Cytonetry: Instrunmentation and Data
Amalysis (Acadenic Press, New York, 1985).
"Term nator" means a nucl eotide that can be

i ncor por ated into a priner b poj) ymer ase ext n
r eHEETID .S Riie P&Oﬁmfl o RiFEHLEY Mg%elsp? eiop S etirie ﬁsé’r‘}\?ew York,
[ nmop Gii &bdr0 1 speing nfxel@oteinthe@rstina mlitemman pebma fitds understood that
th%r ﬁl?il Ea%t Lr)é%?l%ﬁ%lﬁvé‘@ ch el)r(ltw cﬁl d Télegﬁﬁ%%l odel of
arm ors &7'6 “nucl eos etrl ates that Tack
a t&b ginputicANA dostres hald. (fdforayidn neﬁ@h@de SPZCmgBOfsequence markers
5 d' ﬁ%ﬁf&lﬁfy'r&é}sc't%’s agm %unﬁhg%wg{cgfe'gggss £e. néﬂgpetltlve sequence regions,
deoxy- % ﬁa | or’i bose, -deoxy-3' -fluoro-
r| %fc?é'ém?ﬁe 2', 3" -di deoxy-3"-fl uor or | bose nucl eosi des,
for exanple. Alternatively, a ribofuranose analog can
be used in ter
2", 3" -di deoxy- &5 OF ENTION
ar abl N OFfhe irevergioy providés-nebehosts/for Brtibe mlainclmrﬁesrbmd siypredetermined
10 3 %,ea'gggaaohgracte%éucg o%%éﬁbﬂo?ul%:o% EfQ%d’aEe%QQrﬁ %mty l%%ng& ect such

eoxy- ur anos
f sorfexgmeﬁlaﬂsmf@%t@ a@iY%PQEBléféPHF pf upiqeely faggeql BngleoﬂdeS Such as

I ef 86BOESSe ntglblﬁlﬁg avAade @orﬁtus@fl of’ ,rcjgw s?eb@of@&hﬁ’gsm B®S8rdance with
e

12; 1671- 1686 4

Lot ooty S gk T el O P o il B g
Nuzisl aﬁﬂtﬂoﬂﬂs to prhide HiBulBRSdu( 2GR Jof sequdceinfayetiakiyonethe al |
s Nucl eos | o
15\ ERPLER, & B BEbL Oy o i SRR ot
nuigkloedst bud ere petdimitaditio gy uniquesequenderegiduent a particylar 10@@, aNgrds of dngle

Achﬂﬁot%%olym l(l%@(Sl%l?égt 42 @ loci To? FHTRAT Qlofe é%f)ect such sorting of
partlcul ar'interest are term nators haV|n a capture

noPEguly taggedipolyaucispiifes pflowg passivelx piegliet ?Rfi@ﬁ?qﬁérl@oaﬁ simltggeously

J useq&éné’mg, péiopihg, or BiptyBial manyvhduedndd & geﬂa,ﬁwm% ah@ebnts from
iE?FJF refer ence. As used herein, pr edet er m ned

Ote rﬁ%{tg s a terninator that basepalrs with a

pr e- sel @etagdctotibe emipledity-siiucingtnetipd af the inveltiinfioiindtratedin Figs.

J eig hens uia@on%?ﬁt%%ﬂ&g desqll 0%5 sb %Me?&feg@@tg iergln §§ ent

spaci ng bet wee J ect’s, “such as sequence markers,

or p@vlemnsmﬂWB@q@pw b@@%ﬂtwq@wem#@hw@e upesagioprmer

- Fpilih 290 D10 Q‘ﬂml%gﬂtegysgc%géft QQ4RYfstredAbl ARlRn (1@2ﬁhat may

Ross, .Intro n_to Praqbabilt del s, 7u It
25 ( peeniinne N A gt 1o S%egafrsab#aagaﬂy the same,
S p&qience vﬂ‘fen@aquepreseml’rﬁhé( &t therk maﬁba"mmwlwsaxmhg £ Qfiees amdsng the

is und tood re egi ons, of
; e%rmt'ler 1ng sites {lj&ﬁ'in a thl‘l A Wﬁth AL sellecfrjl d %or {h glte rnust anneal and

Ve® Se a random Seq
nmolkedxtended by the elg@ﬁ@nmeth@‘wpmgts e. adINmmlsdnera'swem@mm Primar

I ebiGhig\Ge (109 iSPRGInHE &b @@a&@ﬁﬁ@sea@elh&ecﬁa%aéeﬁeﬁ&rfsmgtmondes

ref ers to SBaCI ng 1 n uni ques sequence real ons, -1

30 ol pp}é%@é\p]il ¢l Q)engaé{ pepylaton, (&) g%conta@f p(%yng Fbides 'that do not contain
D@ﬁkh@@nﬁﬁﬁgﬁiggﬂ @) Q:poT}}ﬂBrﬂhN\{@i&ﬂ (¥). i @nd d’éy@ﬂ thle @Rention

t t
PSS et Bk et KOrERP S | 0P e B PR o s
s udpdpod piynensicoégione dZ)e This trpdoelithyd byl anneakivey (Approters (112)

{%L})olly&f%fef)ﬁd@?havﬁégr%g% lbgl?]‘ax% ‘Iﬂ%gfloﬁ %Hﬁh%ﬁe? g&?ﬁ}éieéﬁde Qlexes

35  (113). After primers 112) are annealed, they are extended to incorporate a predetermined
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genone fragnents. During or at the conclusion of
repeated steps of sorting in accordance with the
wonvesrsicom, the tags nay be replicated, |abel edCamd2005/004217
hybri di zed to a solid phase support, such as a
m croarray, to provide a sinultaneous readout of
sequence information fromthe 15 pol ynucl eoti des. As
descri bed nore fully bel ow, redgterninedoggguence
C HTHEAE PP ECEP T B xiegs] © fiEted PrRObEH A
u MIﬂiﬂEal?oe q:tzgaﬂ&e lip=igh, oncoafbinatiqpa b Hothl [Aaterntinaex 5 incarpsreted ssthat
0 f Sllf)(:(()i%slgle 1ncorg$r%ho%? { k%?ﬁaﬁﬁh%)%&gg gucCetSSIXCesln’\(IZ%ﬁ)Lrag(;rnf)aaIeaﬁg\Jfﬁ&§d
uni quel Thiststeg gbattepudnymay@lse b jeffaed tales ‘Genaplatadepéndent gxtension” to
5 PahahlaSlocQR6F Bleh @ity prifktlh ﬁénaatmctem@l@qﬁ{ Doduces an extension

sequenci ng, genotyping, or many t housands

of PIg@Kiphs- 0 TERIUFleqiigeibat @@?S&h&?mr P]fué?l“@r?f meye Reodes, that is

On@npfRefbry @f thd B8p16e fRleRdcidy A ﬁ&é&dbﬂ@ @mplﬁtedep@iﬁdeﬁmtensmn
|nveq%|on 43 |Iléstrated in_Fi latlo

osie] SoETHRS S B SR eutoPrp arpliah PR
asmﬂwmﬂWQDﬁor@ammlﬁhm@n@cmmmhmﬂesp&ﬁmméhxase%ammngmaﬁﬂn

10 Slggelé?%ﬁ?ﬂ_&‘g%ésg é!ﬂ?&ﬁ% gre%%l?lg Iﬁlgneaas;%gtjf ﬁ@l{ extension

b|n
( iy dertigsaut using e pelymegase @vgqowmm@lzyactlmw qm/a IQEA@@WW

ON&tRfis pHMeP lwﬁ’lﬁhe FREdeiBRIof 1AM |ofﬂ€gtel%hﬁa§)r (304 wilhasadiire m01ety
sane or su élall the_s uence mth ver

is TcPF ment, theppapay b mkﬁ?@e 'iﬂ%f EPRipRE (sp fpats es‘s
seﬂuﬁﬁmaahamqngemh@ﬂhnhumgmmhnnﬂmmgmsmmﬁ$m¢maﬁ&$1Hxa

15 ggg ea?l 1P only bslijr}gletch gl.hrg I 1sei o%g gnbéo%ghetxgn? %Intlda§ taﬁ&‘lgltacem
enfohtﬂymiate leacgonstrep)cﬁaglmaca@ehaea(dléfprsméﬁnrmnﬁpn ¢r@ biotinylated
b' agéosa&daioslﬁe igiRéhatk, %loaﬂylamﬁycgﬁd@ umhesqtﬁgt@ b B6H On the

uence characteristic of ynucl eot i d 30 in
po bir hendeif fopm @rent Fﬂ@lﬂl%ﬂ%ﬁaﬂﬁ SEERlod s @)ur igprgipptors may be
C Oﬁb%@inasgm@lg katise] BofeiabloShd thiadinables dﬁ@&deﬁ@ﬁxﬁ@d:o&de Eibhd3gtated
r bindi c.re

20 P S B i SR SRR o0 B 102

|s&hmbmﬁgﬂsmmugmueﬁmmmdﬁeﬁwﬂmﬂﬁmmdn&@kﬁ@$)ﬁhﬁmmhame

i 0 2 SRR 10 B0
( 1whdse usedn ys@lepginpatasianp @ésscm?dubh & 95 el HiSr paksinhiah é & high is
( méalpargea‘ﬁ%mrmce nr%nmwmmlewemﬂﬁ fs&@épaasﬁseaa&né &d Sdried

After priners are annpe are ext ended

25 nm%r%@ngmawa%w e e TS otz ot
PCHi 6&;&32@35/ &2 BRI TTP L It pl‘éfefembl in guca rdaamhs,l the ddTRa twithout
EXt e eeﬂlmetles e%e aktzjfso 1nc€ludeé:t egan}/ze i r)é(r)rp%r% r%fl ﬁg: : \C/)Ingyof
b ot h. Mg 1éusmt¢rhn big. 1B piimer @t 13bis axtendedsto inchraerate g biotinydatddy e
| NGQLRANHibNG 19 %ela;méh%ﬁﬁl&-mgmo&@é duBxed H%@%@ i¥rporated

i ncorporations) are prevented.” This step of extens
30 pralyiotils 8t cREredsTidaoariire egeafswhlﬁfélﬁﬁrl%eéllésﬁa@ﬁé%?&éw@nated (122) (or
eX@tﬁBtavh&ﬁatedt} Slid Supp@ABuch adH 19i6RB&d P20 XTapthdd PlyndclEDtitidsRT26)

on a te C idt roduces . an .ext i 0
on LT 45 QLo L RLEHES o S T
p r popelatiqal (LE) thatdhasr lowa cempiexitl éab ihaed the phatt pérsilation (100). Other

AR AL 0L SRR o i 61 850
35s estwnmonm@y@ withgeptwietingigtios ndesysa¢h alnil@ém i@ﬁ conémﬁmqﬁﬂwadable

l'igation, enzymatic
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pol yneri zation, or the |ike. Enzymatic extensions are

preferred because the requirenent for 10 enzymatic
woeosg@sidid on i ncreases the specificity of the PeamiS2@R004217

In one aspect, such extension is carried out using a

pol ymerase in conventional reaction, wherein a DNA

pol ymerase extends primer (112) in the presence of at

| east one termnator_| abel e capture iety.
DRI HER Fog R R S PRI g OB g
f dike (&@Mﬂld@ﬂhﬂ%@n{,ﬁ@geh&a@t{) synthesis is termnated at

any O”%hofnvaﬂlo% p%ud%é 8&?(0@0‘.(‘?%&&% Qe sﬁ&eessﬂzé’%é[ecﬁb% ﬁkﬁn%e

nucl eot’i
nmeequvqrbplmraﬁnwe of prede@mumdéﬁqunncefetﬁ nseh?;la@vbSm’;/POﬂBalR@eoﬁdes

5P | lﬁgﬁ 5 Qomxrl&légqu%Q ak aatp?edét@@rﬁﬁeld Eé't‘.]?enc a@dﬂﬁtl@ @}hvay of

reactlon has a ferent term . biotin glated
d| BN RIBHAIST Hé0>tof FigHdsptospsd by Gfgsws.weé?%ﬁor large
@?M%& logkd &%oid‘rbﬂﬁﬁﬂ&rﬂﬂd&rﬁclea’ﬂﬁd’ol&ﬁle@w thpatidieof a@ptbgr

ur different capture ar 0
i et b S e e dom AT G BB S Mk
r eR015{994) . whih éfimombotaied héréim by eferdneea tPamsts &) are annealed (146) to

10 di pdo%%éiéqﬁﬁéb%f%gﬁ oktbdap s l@s&g@%sb a%m &ﬂn&ggwlﬁ@;pm

are "aval th sevéra rent ture nol et es,
e. Wjotinslatse (140) dideprymecdeotderN: (148)- rificr epp 2) wigh %R‘P@@Fﬁt%l
arhqlciola@adé (188, LRasddoymiddBdes Lalefs@a@te@ ﬂ@ﬁ%ﬁmer%b@ﬁ@[eamey

the termnators e oyed. are b|
] Sels3 AV eb 87t B (R Y PoRlet P melted to give
Whapalatithe] 4y Seqd efnin(ST)eactlbonso tint wes diy haehl hyy Gasepair

15 o\t e Bsthua RS BncRerffe SRuc e FrohSls dDSALARLR LA cd o

rence
s eqbarﬂalv enned de hinding sie @ate%ﬁhtﬁeéﬂ 6@)5>n9b,ﬂse m@él@,qu’yeleféepn@nor one

e %Isé)&/olwﬂgregrﬂl r¥la1ﬂi@ & tBd bntu%% st ObH thetﬁévmugﬁ{n%[f SThat is, in one

bi oti n- ddATP, bi oti n- bi oti n-
bi mhoﬁm@mﬂwﬂlrepﬁn%m% é‘i"leﬁ?‘@foéﬁeé?f@é’“mreﬁ% (1§u>c1hN1 In accordance

r e@fﬂt fh@MSentibr) BritekNRR e \8b1éckea ot haePihdificsiteatha bie Sift@l €
o included to m

20| b B R T 2 B0 S5 bkl ot i
| nEerqnd tehipater (D58 tridryd cagterdd byoidoboasit (1§ rhaingen fipt@yiate
af{ galremnt?!a Ve ég&ﬁed gsﬂuyaﬂm 1881 s&@esgvaoéyaéseo% afRMInD gmhézge

I NC rpo I NS are Capture a capture
agextansionpipgine, prisl reefifing njay be eggried pitaithjaget aﬁprwrsdh% B the

( 1Rdtioh OF a sibpBRbtRY ofholAl@eblide @at zﬂl RWROdaine seiu&lbe A8 re@ion
m crobead (120) ﬁaéépturedﬁ‘}g%l% L@ée t| dﬁﬁ:@ﬁ é‘if) %ir'ne
25 g efsligeat @&P(efzfgrm& steigtiapsitfc IFedtrrie attel paeh fyetethsfelest

t hﬁ)lﬁmﬂaﬁd@dremﬂpﬁﬁdfm Tlﬁeefsé)tﬂlérql(aitﬁrﬁ))f mfp@plioaduibeque(itk@2ions. In
D O%PL? a egf pkl%\%% ni§ & edeo§tI bg% C vgﬁ}m}éarf ﬁ}lealo Jmpthﬁi,eatl%megﬂgn using a

P o ents 1'n
anprinyo thaiggnds tospe ofithd ﬂlaylﬂmmieiﬁbr@ pradla haﬁhtﬁdtimdl)@é Jpolymerpse. The

f Oﬁlmbép&%%fﬁa@ﬁqyéé %BQH the CRATPLENESI tWi6, fan&«a&s leeﬁrably in

noi et es such bodi es are commerci al

30 qv P repgs of from 41<18 Regieroldp theaunmtmnbpef Fudpistisr @Glﬁmamed out
g hﬁteao‘hFé?&é éﬂeﬁtaﬂsiox ob;btm&g;a@d Hielﬁhg n, fluor esge| E ’ k
initr (0] nln n t he
L IR tepeth PR e e SRR gy Mot

al esmpfises ¥ kejegic@of mhﬂlghc@ﬁ tod{ﬂ@xmyseqlgnc&udzgumsnhat@gslsqdas primer

Se!ma& | S5 F%IZA E\%lﬁ énnlﬁg %)p&Xt%Fa?‘gﬂnﬂae%ﬁésWO?mgf

rmne a su
35 po¢cynq$p@n<bmrcs@@§on f@'ﬁgmem ofdiffsresionenasees Setngelpia @olyporahic jgci 1
predet erm ned sequence characteristic. By way of
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exanpl e, popul ation (140) of Fig. 1D is forned by

di gesting a genone or |arge DNA fragnent with one or
wonows/osedtri cti on endonucl eases fol | owed by t heCT/US2005/004217

ligation of adaptors (142) and (144), e.g. as may be

carried out in a conventional AFLP reactions, U S.

patent 6, 045,994, which is incorporated herein by

reference, Prine 9 anneal (146) to 10

PP e isg e R U SH O o AR g o

DNRespriotionfepases mhakingug poppiatiat (200) hive h.dapyotsa 2@l and1%I0) attached,

di degx cl.eot i de te t |

ot PRSI ferds Ak (B Sloo R vl B bl

p o¢sydmgulbeé®t0r€tfeléy ety Selpplotpeig seflqctserfrom the mixed population by

5pPr éu@&gsn}fgf})’l séfl%ﬁ}; ngondglﬁpi@&@ﬁcé et thé’\ﬁ%%tlé}lq{smg fﬁrﬁéﬂéjlﬁ'g

{ Goresiealy B s 1 LAl COBeREID Ao g 1 D) soncals
S edzez; t@etined bibfMiad s1wl(ue>m) 4B &)éxtalﬂﬁ@alth i ﬂﬂamytaaa efedxyeylifine

th t tid t
et o] St PSS P Gt e Rieds Gomeqsarss o
t h&tiuehdee (204)rané 208 Yt ace saletied (@14 e dsbcribedtahente ubisg Bdvlid plesk support
10 1@9%) %g#ca@ﬁﬁe gﬁnp Tl gelaleﬁh ;;@%%gs&*aes%m o4 {ﬂgﬁﬁ anPAS Foxt

pr ey (P34)5¢ apealed (33x10 bimémg pite (FRe Pr@mfd%ﬁ%ﬁ gxtendp((226) with a
t hgi8@ryRfch FRedXPEtnddins lefBhit6l€228f, b&8 o id ndit ERB bsthd debik)l 1S

N P S R G R R e
do@estis taareadign stha the Iaﬂmdemlﬁmimwegeﬂaer with thahoredpersios .

tse}?o%nucl ortlldége re%gl)(:c]t%lz é‘hgérgcegs)g r% %fogkhte I;Jemaﬁn %(?C?ﬁl(él& T% 3)

ca t m cr obeads
hamlyngclmdappmt@mng the éesmzdélpml@zm@ (&@émﬁnﬂb sgfpajed. sel ect ed

popul atj1@Re1{k8thethods GEGbed éb%vefiﬂzﬁ/lb@ Sse@fn ARG B9 the
prinmers, extension, capture nd nelting nmay

be
calFegen i hichie Rorylatig o @lefe?féiﬁ%coeﬂﬁ%%es &@Plﬁ?%thtuﬂléue tags.
| SOhigdsheatis Qfusttuted WORONE] Btdotes Dhropgl 1y e @épaetelydﬁgménkbam 82),

Il _have t 25
205 bt SRR A LoT PTG RebTRon B B sF S RPERE B 0 Shicn
e aslaptary (18% a3 ) e driveution pro hijached) B0t ¢fddaptoay (B8 1lamp83).fekanples
to ﬂxﬂ&cﬁl%sg%eﬁ Qéi‘ovg %&RMS aXag%gntﬁ@{zgf ih &codilce SHPRERYERL,, and

reactlons aspect fication 1s carrie

oukotihagagiore GIW/ etﬁit h8é)r9a11tam Pﬁ@é?qum ek esarimerbipdingeitesgpd
USjetfctBn siRb |n€&§sa§yh@ﬁ1a1@u‘[h@§th4 ©agRBfs, &f debdpiBed dbavekioNGample.
adaptors and a high f.idel @NA Iﬁ%ger ase. | 42&
25 nukHRE ORISR PG ST iRme g e Hﬁ% PEMPRE AR of
f r pedeferrhifedliBous At eath bEthPgerbrads afelsylectddanBdnibined (1&6)gefond a
rom4t08 Prferb n

'fwtlf’ I&Mf | on %rlelélsc’dl%entt:ar a%m%%s 0131% é’d“ﬁgrs g%‘i ﬁnd lgé)l yb?
extcmbmed)r’rlor tceepwxon nhe isplatpd fregnpants dn the yeactippmixaye Ia@yrb@ @palyzed
t hﬁ88)rﬁyg%ﬂe%f 'te@ﬂld-ﬁgset@ 1<ﬁntff§3§mq)r hlotyp6d &Gtﬁé 18, a?ter which

PI ot ype that es a sequence . of SNPs adj acent
a

Rershites gt gersrise (1 0?52;*9 S AT b}é@e mya@%l reaction to
b I Mhdagt ®&Vitg szhlcfp&feﬁmg Bﬁh}ﬁ].sesltl{b Hybi@ilizafeh, (1929 pﬁhatabe@a ta@§toa

?Pg"%%yg(%if) % fﬂfegdz‘(l‘é% &‘é @%{ (‘]rggt?l %% ?f{dg ?fttmrdllz%ttlon%ﬁes
p Otag pamspienicsts o everyltag usd@to WERI ABQBADBOBQhents. Thus, if the analytical

PCT/ §1€ Qn(l) Ef ygg) %ﬁl@is Jﬁ%lg"g%? até‘li (sgegg??o%an L. ?gﬁ%lyga ch one of the N

respect [ veI y. Restriction fragnments maki ng up
popul ati on (200) have adaptors (209) and (213)

att ached,
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whi ch maybe the sanme or different, unless

ol i gonucl eoti de tags are attached to the fragnents, as
wdeswsrosod nmore fully bel ow. A hapl otype i s sePeTtsn0s/004217

fromthe m xed popul ation by 5 successively sel ecting

pol ynucl eoti des in accordance with the invention using

prinmers that specifically anneal to sites (201),

(203), (20 and (2 |IIutrated ri
arﬂ%’é’é‘fe§(‘h (S?'?B eqlteacymt FQhﬁé?wmn %ﬁme gf é’(%%* 153%‘“%‘50“8
exkentded. wi th a biotinyl at ed d| deoxycyt| di ne

t 210 i

| ocus Toart G BnbBF & e BUELFRL SRkl f) B i B e

ariveftROShchaling resgictot dighst 21321@)135&@ g@e@@ rﬁlaae@tSa@?N@ fig) or the
5 a 120 Prgfeﬁﬁw %@pﬁéﬁ@)@sq{f ol}xglcl(f&ﬂigs) anglgiéli Wth@m@éiﬁbﬂtjir@ cABB&Rof

The sel ected pol ynucl eotid are nelted and the
N EXEANISTHY VA SSEUEDOES aie KnoYHn Sugh e%anomway Redrogh 4y PiggIT aghuding
(33, amﬁﬁll BHetESa, 612cﬂélﬁkeaM&elegéh@ﬂd BNA(ls?&ﬁe)mvedrhiealcal or diagnostic

bi ot d.d t

R N

d esamylesy frindétioecllsSall itd lipdh aEsomsia Pdidris @méQ@M@on’rwvh tpgues by
10 c%{n%% onﬁge%ﬁréﬁlégr % ﬁ%gagsed {n%%?%e#:ng Idlﬂﬁﬁrﬁﬁt&ts'l\qahoﬁg’m

t ha e ex rinmers to herr

" copendoareold penydriVelsrid blmiag decbuee (Asdempfyess, New Yok,
Prgpss iediks. epeated for the remaining loci until the
polynucleotldes cont ai ni ng the desired hapl otype (270)
is finally selected. The sel ection nethods descri bed
above maybe used i n anotBéridiagioeTigsof the invention

15 0 ot G RAle o i B S UELARA AS R USRS of

genone &0
i roligpmycledtides S@e%@rf@gl almmmaﬂmqhssihylmd@%éﬁa’f eligepypleotides, or

fr RQBRE h ()ﬂg%gaoleog& Bilits, .41 “RorGONNRAL ﬂiﬁ‘@i rmmmally cross-

restriction endonucl ease reactlon to prlgSh
f riybmdiangsel of ghgonycleotiies ¢ fronsipeligR ofsuchmint ﬂOSiéééﬂdﬁfng sefs
t NRe ditWRHh BRu@F & 28U ehEeS 348m9,ahd Bﬂéﬁﬁf ank Pl(oaL&Ihﬂ QXcad.

18

20 160 TR o LS S BB A B D0
b owith mdmpd; e 52q(hBS ofivligohiBBYtidennin aiimmaltytvegss- lssé)qdlemg @Sdlffer
S ut?om @85 lﬁéngg.:s‘ o Ig% h@rglnéﬁbgleo? %léggne s%teo%ta{ fegst Mrﬁugiéottl@e% Thus,

necessar to mani agnen , as descri b
abwstementbsy oféwémteamzfsfow chlele% tretriplsyrathidle copalement ef any

S Ofityelr REMBER HiR RsQhanttRE misMEIRE | BBferably, 3ARNY SatcHel 4hpldxedTiags
a predeterm ned | ocus from eac nones

e
25 ¢ HBEEEURIFRE ShIF E8 PIABE) T e S BSE gy
M 94knk Ktdbilit), RsptiklBras erizodi bsemél&ng ténRgmBnd/ovditsheiaidapt or s

81 and L.
I( Stsﬁr)%%?%lae Enxéleme Hbri%%atmn Qa%g, tré%%%gﬁﬁ li(epem o ﬁgsdr%ﬂ:meﬁjcp e
anahyycpeprise @a@al)nudyotdew ponetagprad fluctee@dmnﬁfwes H@rlfhé%lﬁl@ fagsy
Shﬁl?eln g%edw bk Y¥éfesponBhg L &nl %fkﬁnts ?‘B‘tl&r a MAhE eMancing the

tags are generated % convey i nfor qatl on
30 obtpesifird o6 lswagwapi}%yb%da%aﬂ%a“éweé erpig, thefermmprpnaly cross-

dewibf@zingMet 44 1@1@%@@ bf ¥mer® sArhBeSwidseméybars d@tfez &b o1t
(192 f the 5@95 to a mcroarray (194), or

I |?P8 |aE18aSt‘1\ﬂlli§E (194) contains at individual
hy b r i d i Miatmalin crsssmglsrldlmr@gete ofivpiie@ndetide thggrandiag compleagnts may

bR R RS 6 AR R P b B e
35 at ana ﬂspiemeftp whickerass-hybridizaticn issimht fofhe miimizes{ar S@Fedtaﬁféhemwaya
-13 WD 2005/ 080604 PCT/ US2005/ 004217
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genones, the SNP frequency at that |locus in the

popul ati on of genones is sinultaneously determ ned.
woiodsuwaddoy any popul ati on of pol ynucl eoti des nRgThIS2005/004217

anal yzed by the nethod of the invention, including

restriction digests, libraries of genom c fragnents,

cDNAs, nRNAs, or the 5 like. Preferably, populations

of polynucleotldes ana ed by the invention ar

getieRgese Brighgrsit lglr%wam%éé" ?é&%@%é&oa?%mklﬁ&mnlﬁéﬁ%ﬂoss-

g el[}@ﬁﬁﬁng’mymfb&oﬁsﬁs@ﬂﬂ aaiﬂ:)bf ﬁnﬂgﬂlﬁ:ﬂb B‘yntheﬁlﬁddudm&g seqﬁﬂnéﬂs that differ

an eri.a, .r I \Wien genom . hS,
h
ob é?%aé%o ertby at le &Ft él anlucleon% Cff éatllclhsc?ts aviigaf gxelmum 51z 8 en

o btoastmeted ffsnd(scmd im Riennerpt alefnvrn@fﬁonslwahem@whcatm PGEUS@S/ 09513.
51 ﬁﬁeﬁﬁﬁ@l}p Qﬁﬁrﬁiﬁallykel-ogsoﬂlbnéﬁﬂ%’ée?& oli TN ilCta gs Gals Biso BN

t he is extract from such tissues
byassembled popavrajos plky framewbiit thish th@nsglvesgge sglected fropgmyngnally

Beérék@-‘hy@iﬂ@m@séﬂ"‘ﬁir exdafdlel QieSof nMiihlﬂle&osls BybriiRiaY MPeg Yiffering

(Z %é%%aoﬂ% E)gzg letaio{lévwgelyn&e} &Otl esm ? éygl Sl?teggy Ts%g@ﬁng3 subunits

Hydetetteld et » @nofhaigimallbordus-hytmidiaing amiers tea tach diffef frdnhene another

invention is the use of hybridization tags consisting
10 of by tiyiet guleetslee Suitdmsmbediment aitestmampallydired selof 3/, or 729, 12-

crgss-hybridi zing set of oligonucleotides, or

assenbl ed from ol.igonucl egti de subunits, . "words,

sel ect et syhesizedicambiagtoriplly F&&tgldlzwwﬁg@reﬁr%@ QRystyf 2

ol prgraity 61 @Bnitd] efh subtlit®hdistias ofan omgonmhdemf D ikl nuyleotides in

o B QUL S0 S B LS A L AR 1
15 I\Iasulch endtodichent (ﬂleﬁumber oBhybridiBE 6n A6 AGiRHO APynds whihe humber of

r eé‘u%%@ﬁé?%ag%ﬁcﬁo OO ROSF e Shulils, T €f erence. In

accor Wi T h Brenner, the sequences of <

ol i gonucl eotides of a mnimally cross-hybridizing set

differ fromthe S eq uemme fesOfiybaNiBLtHn Pdder nenber of
the same set °£%§ | east t.wo nucl eoti des each

menber BPCARER fyventigpypGgonpeloofideass atsi §]3Pdfz8$t°tﬂi‘ei‘rpl ex)

20 W éolfnptehenta@ sqaheanasdr “afti-tagy whish hre attaviadides solid plinsd spwrt, such as
t han. t wo smat ch I
duf p]imecg(ogrsrayo S{T?h &l %ﬁstanc E g d%gllb\(e tf) Qlﬁélg}? gl{gtn%ﬁ {gﬁ 4 @aggthat are

m hglﬂmpbgzﬁq:ﬁomg L4y hai fdmzmerfgcﬂs @@tcw\ﬂeplwpbwemb Pyl everg

S af¥Erd of 1Bial, Iaﬁ(ythatme& b&t, lodly d8ali¥EaBIdIa8 ey witldntiltfd in which

tenperaturé and/ or di ssoci.ation tenperature.

Conpiieaienat gerfsfﬂywymeﬁ o babis;ip ﬂrdfréﬁgvmdrs@rl@vsf%alf dt i desizable
25 asselebirgts 607G MgS constrmy £6:0 FRf) et do AbdtUsral stable duplexes when

nucl e(g‘t i.des .or

| eot i,d
BTt PURerRY R RCIERA O Tho LR £ ar PRSP g
t agpried pidnewBn Bss qu@tds aiith auchp@psties fnap bdx@nstivrigd mhefeﬁt)ways
SPf g’h{%‘ll%% Itu)r/iqerng%“cgﬂnﬁlgé 'bgﬂwgé’itvéf F(F 'or ﬂfusﬁg %ﬁgg%ﬂg}egﬁﬂy p%§sess

use e termmnim Cr 0ss- zin
al BeatioFRToReHiss, o pdhichfeslt igse-gall dOIBmﬁ@ﬁ%tawwégélS% OsN

30 di 'i"z}fg@ bf Wdr@RAvR Somrﬁdlgl@ieh&ﬂﬂ}bdbnﬁﬁlgle@@&ﬁd thélmﬁhlﬁeglly%ross-hybndlzmg
nucl eqt i i Cross ridizin ets_0
O R GR el Beer 0 SO LA Lb s, E s comme-
S yflinhﬁﬁig dEchn@iatiése fag@rﬂftyﬁieﬁl&bﬁ ovith &elinyemion; hioaéwet, dorarhd-less tags are
d e efn rrédne% ﬂ\?ﬁ% rgéq'%r%tesﬂllezrgax y ! &greé: gftnlnsgaﬁﬁﬁ}ég g glﬂ)g’% tfgt%gd %fg:? any

m mlaﬂh(m d-3(rm¢le0$1ti@ts1@ﬁ ofithotel exrd apkir{ag out of perfect alignment, also

35  sometimes referred to herein as a “change of phase.”
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-14 WD 2005/ 080604 PCT/ US2005/ 004217 the degree to

whi ch specificity is sought to be enhanced). For
wexenspiseso4a minimal ly cross- hybridizing set nRET/US2005/004217

consi st of a set of individually synthesized 10-ner

sequences that differ fromeach other by at |east 4

nucl eoti des, such set having a maxi num si ze of 332,

when constructed as disclosed in Brenpe % |,

| nt er nASiRsARINCHHOEHE 1285 BIOIESTe s ’?

AI dligbiualbotide Words stibl idiydxkeymay fomsbehyder b A Zdrig cmﬂermm even

h&gﬂ gjglc‘;gui()) ﬁl”ld & f? pg%ecgg%lﬁ!atf oy &Eustr dts f H%Bﬁd oh%)nucleotlde tag
s S b6 b@dlslﬁllgwﬁwardm3m) gy (318) oy litnytisrfeally with s coaplempe(314)
5 € d I ?%Hrn% Igxex‘fi‘ec }eltnatafed @ﬁp@x ”’ﬁHv%eP (Nﬁﬁ &nﬁ%gédugﬁsﬁf R6kdd. A1eFBAS be

rom one "anot her b | east three
nuethes et dés sresreRsEoiE At Hlesfore ﬁabéi/dua%é n@dﬁ g™ Giough the tag
SuBwyid sﬁlfte@@'l@(?& %ﬂ of §1HMneént, %8 nddr nﬂSdeaE@ bty complement (314). The

cross-hybridi z] ng mers t r. f
e B g R e R
gi M&Sngdt difixilim Hisytinsnamebdtveat cootetl9 Bybridizedt28 andi@eormggilys .
10V%§En§¥35§§5'zed conbinatorially, a hybridization tag
& consists of a lurality of subunits, each
subuni tSuctoyraiicys hwgdi@ﬁiowa@g q Govnated gfo disigaingpesghat have frge
NuGHBek 'oflmﬁmétales lvﬁeﬂ%hﬂlmg ARl QAT i ed | bﬁ% or more bases

selected fromthe sane mninmally crosi?g bridizjn

S Y i PEUREHY SIS NHELOR: CHaneHaLsEotfy sueh At ban e
hy&wﬁijhmﬂ b@ﬂthbﬁﬂﬁadﬁbﬁigl “b@mm” Biepen lsrdar bhdesipuingredrdsafiat

15 Co]ﬁﬁggln%l% g%e &b i g d'%glgatt angnll—u.? out o? n%}eg r?ggnment mtfolfmcgp a{gg humbers

i nefstabilityrlestoling mivmeciest Indte smmlgg Chlyma” ehiay bgong @r more
t hlﬁlc eot%gs gcp‘%l e @[\%Gl?‘ﬁg%@ﬂag:@%) oPh tag,%@illhstltaégﬁl F1g 3B For

ar e to a solid phase su

a ﬁqa@plsaheroayﬂmaq | G200 ghe B R AR RE s, wiike e fh%Wfa%*é%?rZéﬁ%wnﬂst
t 0 L0y, %TQ' alnﬂ@t’BJ qithﬁofot Qﬁéritkﬁlf?ﬁnatdﬁéﬁ du@léﬁtolfdﬁ'hﬂl) ke I'ior(lrzlinrxas must
specific -1 ags orm che
20 A S BELNGE A Ie BYRFYFD RGP OB (i ont (4 of
t haimpfeﬁfeﬁn(SZS} winasitere ioperfyct wiismkdent, sspteefldtle melalp huples $324) i Formed.
ff tne1£ha1%§these C%\‘gilt%gi 15 %tr %§ dl% 1@19&1111% grthlt Xoe?%ohg Eﬁ@) its

rIOUS
d esimlajoWél b2 Basgs lowert th@éh% oféhe R)%tf?célﬁ al(@?fbpnﬂ a@tf;hed tags (324)

constr u@oﬁglag”rn% fs&'ﬁf@thé i*aﬁﬁ ofRordd0ds 11fu@t¥aft@d9n§ BBI3€. Again, by way
dupl exes w n an i nperfe ed

25 ¢ oufiegtientie 6 WUk 20 Py A oY 9B o el B e
of (33 eay e6lsisBdfiAG 0B tnd TSE This cxfnswmrs ehg (392) dnd Stsi@tplement (336) to

PL%D‘%I‘H%CIHS %&%&%{ 2A§sea§ Q\’?’Sﬁ sregc%%gr ect dligRiier V\g%l’? e éf%ihty of a.g}g/duplex
us(349) thapmesfotnaill bie mésdy mel tyanphm; g@g}grfeqlh elignéslgegeand its
pf&%ﬁ&%#&s i.e. which result in so-called

ess"tags , as discussed bel ow. 30 T%gs of wor
30 havi ng Teptaeperpites pldgen Mithoug enietes may bsPopsiyrivd frran words that fave

m ﬁ%gﬂelp)/op&ﬁ&;sﬁ taBYARiEH o@inﬁla:n QSu?}St@ésSmﬂifthe\A@Jrﬂﬁa-leds’S plogsdre

y renner_.1n sever.a er er C
o e G D Ot R TG 0 oo S e S et e g aggnd
W & Ebrﬁpi[tﬁlentnﬂwﬂxtolrmﬁt be Ip&%ﬂ;eeﬂlgn@lo Fifoeds [f@ @ Sepbringrs ofiwogma-less tags

pr e%ye}b :‘cI%QSt‘u'u&ed in Q §de g d ? eg%sh 5 %frs[?gﬁ M? e ﬁené)tfxs in the

i NS y In a
35  range of from 4 to 10 nucleotldes and may consist of natural or non—natural nucleotides. In
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small (e.g. 1-3 nucleotide) shift of the tag and
anti-tag out of perfect alignnment, also 35 sonetines

woebwrosed4t o herein as a "change of phase." - BETN¥2005/004217

10

15

20

25

2005/ 080604 PCT/ US2005/ 004217 As nentioned above, in
t ags synthesized conbi natorially fromshorter
ol i gonucl eoti de "words," stable duplexes may form

betmeen atag and its c | e
"ot o o e S 15 T PR o Reda s
Fi t@a reﬁlﬁmg et go Bpéfhlteﬁ@h b}dﬁlZYmHg In(a8809r ageersi@dsinmy bofonstructed

bRy S 8 ARl 00 PEIT S e ke
l—bmxwranu—m) hreslgmocsseqtdémemmss @fntiviegs éEltheﬁltﬁéloé 2 praig} phfée

@ﬂbrt'ﬁﬁQ %Ipicﬂl}ﬁé%orﬁ%d HSRG Wi {lﬁlefyh@huc?elo%s tht{ S that are
' e duplexes (318), even_though the_ tag

rﬂr‘fcte%?ﬁi ypagyyues. dp ogspspegiol Haeﬂlaﬁfﬁ*@ﬁtcom@ﬁrleawégs&ay h%?oastructed
basgstwdlibwiagwpldement (314). The stability of such

por t ectrya PR ob PR RRg Ry o arr Uiy (e con
di s definei nafolowset ween correctly hybridi zed tags and
incorrectly 10 hybridized tags. Such spurious

hybridi zati ons can be elim nated bg de3|8ning t ags
t hat have | arge ver the

tag and its conpl elfent aréﬁ\hifte@xone nore bases
away fromthe perfgetly aljgned conhfigurgion. As
ment i oned above, sggh deskgms cangde acg@nplished by
ei ther introducing "conmas" betmeen wor ds, or by

desi gni that. 15
e S A bPISE S R b B R34 oo
| ahgfountifiben gts am‘compa@i wlthteychd)@st, p@,hasngs Il Gimeerahasyith|one

it Iﬁ %1&1 &ﬁesott}fg% Moy exaf set ﬁ%m%ﬂﬂ&ﬁt v@cfrdsrégﬂ e cre(at??% %

nuc | nt roduced’ bét ween

ofcoalblﬂalg doglety frqmﬁgt Irvithdaublets fompset B, thqﬂdi ord@ﬁach%? BT oxdpre

C O3THR Sach 322 se Adts dofiElin ASublfERYat 60 RS rvbrs®@onfsleent V¥ theiteF) Ehe
words, (322) ma gtg{]Slst

f only A's, T's,. and C s.
TrREDin i e BRleeRt iy e L et et Bl of
C OH3TBS fdM+Bdse ROrdb €Thad, ifgiedd] wadthrd seledted dsdollves:dSTCF, TGAQ,
(3 nmu C e rds (323)
of‘g&%%’rfaﬁ? g‘fﬁ%ﬁt afrgg%l;ltﬂ Wﬁ@%‘ggﬁ lbgﬁ%d O%I E “al i gnnment ,
a perfectly match dupl ex (324) |s forned I f neither
of these conditiongdS Metyr t hggerno duplex will form
or if it does formaad26), its cmtability will be
vastly |l ower than ¢itat of the gecfectly aligned and
mat ched tags (324)TC®TCommas” mEi?al so take the form of
words, as illustrated in Fig. 3C. Again, by way 25 of
exaamafla@emsdﬁ @hRR ebnWdves!the eoia&)m ot theazgenﬁb'ﬁﬁ%)“ eadRyet diﬁ'&Si)}Sﬂlree

fbaﬁ;s zfomémémer%%ao e slamerﬁ:f ;ﬁ%rré %ri:‘fs) rl?ogf? %es ievgral n%%%tc w%pdS e
i t emoeipk eeean b @86jucitd Takiag e fistiwb ks, ‘i‘ﬁgj’rteﬂle eml@f each
a b\%/rgs of 3@%@5@ Qe‘? c?z{ ¢ '1;9% tﬁ@énd QPMOIQ %@tﬁé seanH et & %Q tllleI ty
40) that may formw ||l be vas
Io@ﬂ@“@ﬁan t hat of a perfectly allgned tag and its
conplenment. 30 Finally, repertoires of tags w thout
commas may be constructed fron1wgrds t hat have
AGCAT GTCTA

GAACT TGTCA
CTTGT ACAGA
TCGTT CAGAA
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the sane properties as tags with commas. Such tags
Wth the "comma-|ess" property are illustrated in

weOi2005/08@04 That is, in order to forma perfectl| pcmaisedvsdos217

10

15

20

25

dupl ex between a tag and a conpl enent, the two nust
be perfectly aligned. Wrds for a repertoire of
comma-|l ess tags maybe constructed in a wide variety
of qugﬁhs, e.g. such words. may have | engths in tfﬁ 35
r aievehtberspgemraceesglogoh ik aik strdd andiYrbRwPeeaBitdt L ot
Nadolifl@s ar@$elOMplBRbkd furthetGhtie 6f wokdScan béicreateify ¥Wtching the I-IT
20q5ﬁ 80604 PCT/Qi%@OSﬁ%%%%&; one .aspect wor ds are

c AR L R VG SRR P BE e R AT P APV e Fles, A C G
and T, whenever the resulting tags are operated on by
enzynmes. | n anot hegrgaspect, woggdsrmay be constructed
from nucl eoti des sgirested fromdehe group consisting of
A C G T, and |,reaben the resglrring tags (or
anti-tags) are notGAfbcessed b§T€RAzynes. Anti-tags
synt hesi zed on a solid phase 5 support may typically

beroe ARSHor t6d RGndyiaiia RodsbsBig sudhdk kel tigsintivdiedataissl@iphase
than ta sfhhat a&e frocgssed b¥ e %yneg. In one
asRROE: 1 ol Eng G SFPIPghe SebMnEnt BEs Y Hay be

constructed fromthe follow ng words. Consider

doubl ets of the fouf,patural bgses. Four sets of such
doubl ets, 16 in aldéaacean be deficred as fol lows. 10

[T 111 1V GI CT AfttaA TG TC AAcET AC AG CG CC CA
GA GC GG In each s®IITall fourCAeefer in both
positions fromall the other nmenbers of the set, but
whga the four different sets are conpared with each
ot her, one base is held in common with one nenber of
the other set. For exanple, in set |, eight different
wor ds can be createwThy 15 congirgiing doubl ets from set
| with doublets fr¥f8et Il im*¥Ahé I-11 order and the
I1-1 order. Since’B&th of th§§§T$ets contai n doubl ets
that are the reverse conpl enent’s of the other, the
conbi nations are made such that none of I-11 four-base’
woldtber aeteoftvoedsifonzenstrecting eppimariesp tags ayf listadfeFip 4. |
four-base words. Thus, if the I-11 words are sel ected
as follows: GICT, TGIC, ACAG and CAGA, then the II-1
words can be defined only as follows: 20 AGCA or AGGT
GAAC GATG CTTGTed Bbmplements, Hybridization and Readout

Preferably, tag complements are synthesized on the surface of a solid phase support,

such as a microscopic bead or a specific location on an array of synthesis locations on a
single support, such that populations of identical, or substantially identical, sequences are
produced in specific regions. That is, the surface of each support, in the case of a bead, or of
each region, in the case of an array, is derivatized by copies of only one type of tag
complement having a particular sequence. The population of such beads or regions contains a
repertoire of tag complements each with distinct sequences. As used herein in reference to
hybridization tags, tag complements, and synthesis tags, the term “repertoire” means the total
number of different tags or tag complements in a given set or population.

Solid phase supports containing tag complements may take a variety of forms, e.g.
particulate, single-piece and planar, such as a glass slide, and may be composed of a variety

of materials, e.g. glass, plastic, silicon, polystyrene, or the like. Particulate solid phase
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TCGI' TCCA an arrangenent which conserves the
constraint that the nenbers of each set differs by

wohows@sodases from any nenber of the sanme set. PET@SRG0RO04217

10

above sets, several sets of words for comma-|ess tags
can be constructed. Taking the first two sets, an "A"
to the end of each 25 words of the first set, and a

"T" to the end of each word of t he second sef to
t Happoptyinfladginerosphrgsaprrtispesluopsagentyy %?ﬁefff A%EE@A“ al,
T@@Eﬁe Eiefaﬁuﬁologuy? 19A88 RER352008)) B Oin I EH: dl,@%&w,aema P43 (1998);
t [ es, not rK. .wi 111
anaald &e/gg olg/}%fe 7l grledo zlaﬁonﬁzilg QIt Sdetec \Algg%nsd}%l%@eﬁﬁg ?heﬂ'
s eiofnplcmmndrsewemmens g1 2 faprenhenal ISJetogrrecyf Swbmaeroasrays iy be

C rrﬁﬁhﬁ&ur@é( byss\é%treﬁ Qllte%trgehgchinqﬁeg suéh% Qno'th 11thog?aﬁﬁilc ¥htle® methods,
ver sa, bases as ab ove, | Ves
m%grﬁer@zga«sqi U?CPI"’@B(‘ %tﬂé&?“ Fodonetal. PScatent @ﬁ@ﬁ&gz@ﬁ’éﬁ-’"‘@nd
Fogt,m,@@@ I thad S delivery R EWARE &. Fpﬂﬁéﬁ@&%ﬁNﬁ@elc A&idd"Re@&ﬁ:h, 20:
ant| - S | a Nas I

Foloru A ST TR0 SRl By Rubine g b Craeb e
AI COHaEliET 483, XBAMIDB, SFEFOAspodhg GFthASAGHe fuf@biializGAGAA 10

qllg%lgrotld%g-&hos-{x%gﬁfl éqﬁlaﬁqjc 5 @%Aan-ﬁlﬁﬁgt al, Eﬁﬁt S'E‘T TCT

conétrucfln commi-
ar%21I518§3, deppletrdeliyegy methody, 5. g'[%agen@@ﬁpv §rmm1t56 323,043; Hughes et al

, "WtﬁrgBlz)ét:ﬂn%gﬁ el 35@9@({2@01), and the like. The above patents disclosing the
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35

synthesis of spatially addressable microarrays of oligonucleotides are hereby incorporated by
reference. Microarrays used with the invention contain from 50 to 500,000 hybridization
sites; or from 100 to 250,000 hybridization sites; or from 100 to 40,000 hybridization sites;
and preferably, they contain from 100 to 32,000 hybridization sites; or from 100 to 20,000
hybridization sites; or from 100 to 10,000 hybridization sites.

Guidance for selecting conditions and materials for applying labeled oligonucleotide
probes to microarrays may be found in the literature, e.g. Wetmur, Crit. Rev. Biochem. Mol.
Biol., 26: 227-259 (1991); DeRisi et al, Science, 278: 680-686 (1997); Wang et al, Science,
280: 1077-1082 (1998); Duggan et al, Nature Genetics, 21: 10-14 (1999); Schena, Editor,
Microarrays: A Practical Approach (IRL Press, Washington, 2000); Hughes et al (cited
above); Fan et al, Genomics Research, 10: 853-860 (2000); and like references. These
references are hereby incorporated by reference. Typically, application of hybridization tags
to a solid phase support includes three steps: treatment with a pre-hybridization buffer,
treatment with a hybridization buffer that includes the probes, and washing under stringent
conditions. A pre-hybridization step is employed to suppress potential sites for non-specific
binding of probe. Preferably, pre-hybridization and hybridization buffers have a salt
concentration of between about 0.8-1.2 M and a pH between about 7.0 and 8.3. Preferably, a
pre-hybridization buffer comprises one or more blocking agents such as Denhardt’s solution,
heparin, fragmented denature salmon sperm DNA, bovine serum albumin (BSA), SDS or
other detergent, and the like. An exemplary pre-hybridization buffer comprises 6X SSC (or
6X SSPE), 5X Denhardt’s solution, 0.5% SDS, and 100 pg/ml denatured, fragmented salmon
sperm DNA, or an equivalent defined-sequence nucleic acid. Another exemplary pre-
hybridization buffer comprises 6X-SSPE-T (0.9 M NaCl, 60 mM NaH2PO4, 6 mM EDTA
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Preferably, tag conplements are synthesized on the
surface of a solid phase support, such as a

waizersgsepi ¢ bead or a specific |ocation on anParmayosfo4217
synthesis |ocations on a single support, such that
popul ations of identical, or substantially identical,
sequences are 20 produced in specific regions. That

is, the surface 9 u in the . case aof a. ..
be®d 745,0-995% T@Q&ﬁg 1r°§ 58% AR FRbonfsd a@#&%&dIZFtéOH
d elsufﬂﬂtmw eldo dzmyltam@rgaas sayfendsugh as fiembryipeto obntiobggringency,

pO u?né I’E’El nmlg \Iﬂtlnré getsghtg Hés@%pe&?g&?e@{: eafxd ‘;EQ ﬁke An exemplary

SUC ons con
r elpjsémdl@atlp]ebtéfer i §§PE¢B napl thgepired C@vaertﬁrawwoﬁ ISQHUQEPIWE probe. After

5 S epR RN, ufdubtSRd n&%@dlﬁbaﬂf‘bdﬁﬁé @Js&ﬁgé%c obe is removed by
hybrldlzatlontas tag conpl enent s, synt hesi s

t alyeshing fig detestipg S“P@Hé’l“@% F‘F%gemrf‘@‘édﬁ%"nf h"éefﬁfalflzmstﬂ%e%?ﬂs*@rwash
of sollitibd B kerbliddag &n@éramfegorg@mbmm BdnSentrition, o kalbncettatiG.

opul ati.o ol | a orscon ni_n o
(F:) O%Teé’%‘ﬁ%? ﬁﬁf/m?gﬁgc 2 Vart 2 S¥9 eraﬁé'm’l“ (gtotbe bout 2-5°C
pabdlivctié mbleng teipegtue pf tmneasiatngbnpi Bohes gt tlsudtlcoa@maatlgﬂl asgpH of
O sl {hg g/aﬁh%agtloqai%{efggbﬁ QY &ﬂcéﬁfxaﬂ%n X?tﬁé i sohﬁfon %%Et%feéﬂb&t

astic, silicon, polystyrene, or
1 tolﬁdrM| cuI ate solid phase -18 WD 2005/ 080604

PCT { USZIQ&%&Q%%M%SM@ p?rcmssgn%w :egpé&almﬂ%re@ﬁh SER%, from labeled
ar uorescen el.e C er , €.(.

P e bt o et e R A By v 1o P et pffch are
Kembmatﬁibyaéfere@t Srere et a), PCIPubliz@ibn B9/ 20 9 Resnivk et o, NES.
'h' %a*fent ﬂz%fs% m(thl;w{e ﬁf ﬂlszga&énpe 4R35 AL eﬁﬁtﬁgﬁcgmby

ridi’zihg ar sequerices on
a é,é?&ﬂé?a,tﬂaﬂm al al e rpelzhcat@y W@%Wﬁfi é?rmﬁr Pfas}sé\law%ete@ology,

mep b aeduiedoPmaerRE.al al ternative techniques, such
as photo-1ithographi c optical methods e. g Pi rrung

et al, \Uheg iagrapplgpents afoaaghediio opgygipsizst ongpictoppads, a wide Variety
p abﬁﬂﬁ@h&e&ﬁ&nﬁ%ay 2, udioy i34k invafiibn, ibeluddid, ndBbbeads nubidelof

20 o PO B8 Pl o) g P IR Ao ey Sy Rl
I\/anssmn degtraralatex,\golSacrgiein,@nd the|ikk2d5cB0, in aln thliComg sicmpbty
telf]eregcé MQ@J ﬁ?ﬁg ISSéﬁg}' %ﬁ:clrgeg 'i]fj 14, é;l-’ 414% (ijadenﬁpgggs' I@Egv York

S usin ctlon Orl gonuc eot |
G BtS. BT e 14076 0045420 S EPTECpeE), fAgraval

U. Slitod) Me@Bds in MoRdubar B&2ogy AV D Qb E(Huﬂﬁla IPMEY, Totﬂ@i WQSSB) €. g.
Caren et_ al

. { nt
25 RVt DRSS Pgﬁ@m@r&? 32%6%051 ot et CPG and
| | ka@dystyldnebab(e.e. apatabin ﬁﬁm@\lpﬁlmdd(mdsysgarrtsmsteﬂyﬁt O&p daivafzed
spatially addressabl e m croarra I i gonucl i des
ar Bagheicisyis; noEEh e &ttisd Wiy po }zeg}yép%g}}gcg (e E?”é%ﬁﬁf[% Rapp
USPélyridré, Tubitien G 0 the tikd. a}eﬁerﬁll’leme 372 ahd)skﬁ@s(bf a ﬂﬁcrobead is
Eygcgt Icrgt&cz a{lc%wcoéger ;'nlu réf%eags 1N thg Irsl(z)%rr]raﬁo%n 6 Efgg Sg to several hundred, e.g.
30 hy 200D @t Hidmetsr ategsgferatde ds mcyeﬂacelrtabthy gonbtheijoncod tnanipulation of
f r P m %e%grhotlr S o% §h§>9|?cll%ﬁ&)e;t%1g? %ﬁ%mqg?l§éah]%i%g&nd3fl L%E%(]j 88fe¥a%ly,
hyblmldjﬂil mathacuﬂﬁt%(ﬁﬂvé%) Jbeagdy ﬁ‘@d@éeeﬁwangﬂaé@r@tpﬂ@ (Cameli BN e gsed

angl fBbshiah fe fnQntigP pduxﬁ mrdb@aI@@AI@ﬁiseﬁl ﬁlg%ﬁe@; @b A8 are
probes to mcroarra may be found in the |terature

e. tyailahler Vrith 2 vagipty pli groBPscfe‘rféﬁ‘ﬁ‘eSWBE tags ?‘é/ogia%Fompl%ms
227-259 (1991); DeRisi et al, Science, 278: 680-686
(1997); Wang et al, Science,
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280: 1077-1082 (1998); Duggan et al, Nature Genetics,
21: 10-14 (1999); Schena, Editor, Mcroarrays: A
weénenstosea@ml Approach (I RL Press, Washi ngton, 2000Y/US2005/004217
Hughes et al (cited above); Fan et al, Genonics
Research, 10: 853-860 (2000); and like references.
These references are hereby incorporated by
reference. Typically, li.cat] on of hybri di zati on
tags 25 to a solid phas%&é%%ﬁ?—%l udes three steps:
t r eat MER bnewkgekt, igybidietibrydodésaif tha invatioh ednfigof fivetbpeatnderet
Wl 1eﬁ¥n'? B ERkLD g%s?ﬁfogﬁ{gapgogtn kA Bt BEerBE PR Benmer
p rand Wgamamdtcz@tab@zn) disip Syn@eeﬁtagsokr@ddltz@ws tapyrreepgstructed that are
5 po(t ?12 @ths ocf'tﬁeedﬁn F?QJ attd@Ba BREE ths% su;%bﬁdéuglgas%cr%ﬁpse -Such tags
r| |zat|on and "hybri di zati on
bul‘FaIV‘e'ih%fOIH&‘Vlégg’ﬂg dlitrati on of between about
0.8-1.2 Mand a pH between about 7.0 and 8. 3.

Preferably, a 30 [ tﬁ@%ﬁgcomrises,
one or nore bl ocKi Lt gen sg[éé@h a e t"s (1)

sol ution, heparinSfaNlagment ed denat ure BRI non sperm

DNA, bovi ne serum al bum n (BSA), SDS or other

detergent, and the like. An exenplary

pr whersBhrandiFzaze werdls ofiatylasidizatinmore éescrévxd ggrs, (o pxamplg 4-mer words.

SSRE) woﬁg(mge‘ﬁﬂﬁﬁ fghgtﬁ dépehditisl R fhe cRib&ImARBut g@ﬁb@allgz QR ih&dange of

denatured, fr a
e Ty A i e e SO SR PSR O Lo Baplotides
ex1e1igﬂl ang faratoelﬁaedny@word lengih isovhethesf thegTareqpoatpaséddg sestriction

>S50 Vot Ml B 8 PRl IR i
Tringsodictye we0 JengthdUdngsmeightiwor@Sadeseibed #bpl, bisugkadiivords aved

NY QhikE@ tlof in tbtttetl%ﬁl VB 3h& fhe DRAL B Be BERNEreafter by PCR.
sol vents, such formam de to _control stringency,

t eThesrraashiyy %Waﬁtseﬁm@flﬂla@éwt OV HE A ESHAS RIS BEEPHY ¢
eféoacetrﬁon rd, B&chbe&kRore Aly@xigwp! ary hybri di zati on

buffer S SSP and .t d. concentrati on o ..

0 sostr |’h’§8’ﬁ%°§,p P 8‘58655%&%&%“'& Bt dﬁn gé’t'si O HEB S dS'm place
anghdrians sipessive woalis i bbadded Sige fepiemgesveyd gnbbenyiogthe eight

r e%}j;—‘ gterp e zﬂtort)g a&cgg geg&: 'h% aft P&Qigﬁlhesm?féext %osition call

ringent co itrons era ngency o

vvaﬂ}h “Hs”otndthe@nmu@ be eightseshisetel Térys tarRTBY %tg F dite isguggsyig have
sohy eMbwoARENt ration, or salt concentration. More
preferably, the stringency of the wash conditions are
Sdeternined to be about 2-5C bel ow t he mel ting
tenperature of the | sostid”gRACKZILDDEs at the salt (1I1)
concentration and pH of 10 thé&.Z@shzsel ution.

Preferably, the salt concentration of the wash

solution is between about 0.01 to 0.1 M Instrunents

for measuring optl cal nal s ec“al, |y fluorescent
30 s yheat e “% s o tha Brsfeatiles 9&5@6@%@ theefo’t gretherydpctides f the

m ﬁ’éﬁ&fs Ry, @idep desshokhed giotlip. e néwatvbﬂa\m A gedbe t@hiekas-words

g Gt dose CRRIiN 1%L T TS 18 parent
4 125 828; Karnaukhov et al, US. patent 354, 114;

Trul son et al, A%NN@ 248,832 Pallas et al,

35 PCT publication V\D 9 %QQNN@ ] zzz,@% Az Nat ure
Bi ot echnol ogy, 18: 630-634 (26020 and the 1ike.
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When tag conpl enents are attached to or synthesized on

m cr obeads, a wide variety of solid phase materials
woayis@sumed with the invention, including m crabeads005/004217

made of 20 controlled pore glass (CPG, highly

cross-1linked polystyrene, acrylic copolyners,

cellul ose, nylon, dextran, |atex, polyacrolein, and

the like, djsclosed int foll ow ng exenpl ar .
¢ P BFLHE 'S BER B aipR he eGP G S 7 e 1 gt of
v Othe pebdible Aleadgpr@lutls. €8s cledNeye praiubt, incluli®snds; cotopl8nentary to all of
patents 6./8,.314: Y Q46:.72:0;
s Pttt 3 eyt o fmn A 0801 G o b s
Bi priroiggcomblightoriap eynthesi afthsdagPr ess, Totowa, NJ, 1993). 25

5 M crobead supports further include comercially
avai | abl e nucl eosi de-derivatized CPG and pol ystyrene
beads (e.g. avail abl e flRsaskolmucestides syst ens, Foster
City, GAbie £pdci ofdtelimegdion, M Gaghdne o aE genoRObHPbMIlABEL

g atted L Bol et ul ens ol Lie,d conTenLaGE) W 766 )

Gefierwadrll yligohivizotidezas. abrdbe sdvh peanomt has ammigneaths thein ¢eenmoneequence

critl ; . . !
0 b8l DYl s BAERARR Dy 05 475 S0P o
di efrfes iaventigne The egseragica be used tojgeryey ifyrmation phout theslragments, e.g.
C O tdehtftd biQMuaBHidOR A ipRtdudk l0om, ©f hybrAllGfon8Re60t Hkdd8s. Ohe of

ol i gonuc) eotjde tags with mninmal reagent and s | e
a8 by ot et e helbn PR Plsop el R R v
avaicleatidegedkh mitiBangs chrabgdesatagy dredesigiletroived that kil bevaged
15 us ge%end"la 2 ol e gakZ?sea%g §orfst¥5ix¥tﬂ$f aﬁg[b\éﬁﬁalgroagplic%{)%h I Onf Frglg ﬁﬁ%ﬁt the
areraseryl i a vari e y o i'Zes and are - avar apl e
wi following eiglitetoyd nofimallnkesydydyidizingsetingy beysad leegisiriohthe ahoye
ang, Moirk 3 &%@édqﬁfom ﬁef@r‘a@@, eyc.@ worfit9Ra @%lasrrﬁd with additional
PCT/ US2005/ 004217 Hybridization Code I n one aspect,
hy PlenetsAan aiding i thy ewsigretionp oligepueiretidsiagsonsi st of five
bases and are assenbled into hybridization tags
follow ng a procedg&ﬁﬂsinilar o-hhat described in
Brenner and WIIiglk(cited ang Usi ng synthesis
tags, hybridizati ofaciceags are canstructed that are 5
conpl ements of thecesmri -tags attmehed to solid phase
20supports, such as mcroarrays. Such tags have the

f ol..owi S - . . .
o R R SR s aepemt sids g desiod i repacr and
10 Wikhiarpse(citqd aheve). Pirclyis Ecqompereied yfrefarerppbr i di zati on tag as
descri bed above, for exanple 4-ner words. Such words
ma ary jn_length dependjn n the enbodi nent, but
ke SRR g LR ESREREARG b STD0% 0

25 nucl eot hdﬂSenhh@dihﬁﬂtg_hd’sing&_rwcirdlﬁyamhﬁs kaentbhe seqnmge[CdT; G/T;
fr m‘.]’ %/”I" (%thre ng‘f"’ & gx]i % qﬁ%ﬂl}hﬂl‘ o{ tﬁ%%’ﬁsegl(e a_&fﬂfﬁ’ N palicular locus.
sef'ectl g wor Ieng(h i's et her they are processe by
r e$his tlerngnbencads exepeyiaissof 1824dh2 adliffeyepisequences Gajtpprimits jegwpnces to

eNge/ hamted Wh?;ﬁﬁii{aﬁ‘&x% Eﬁgteb %@é&&eﬁéemﬁot‘ complementary sequences,
characterisfics nax ictate word | ength. Usi

13 T 22 3 he 3 [13 H n g a’.p (17 2
ei Yhe BRI sEey BEtisnsalds whgodto ggings Bp “Aunipg gey fr eCAR
30 element. In this embodiment, about 30 copies of each genome are tagged and each is labeled
with one unique sequence. Thus, if any sorted molecule is found to have a unique sequence for
this array, it is not a genome difference that should have multiple sequences, and is likely to

represent an error in the process which has resulted in an altered molecule. Note that however
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constructed, cloned in conventional vectors, and the
DNA can be obtained thereafter by PCR  These reagents

woanmisasedomg pai rs of hybridi zati on "words" ar ePAsa82106/004217

10

15

20 ¢

25

30

formword-pair conversion adaptors, described nore
fully below 20 The principle of successively adding
words is as follows. Assuning a mord is in place and
that a successi ve word ? ded. Since the .
prieigh aySrage P sagnlifind ﬂzfﬁwalfa Wﬁé{ép‘@? e orgiia | FEquepgsRin tep
mab@ftih@drrdy préerviag dednaliyl ds disetfrénothh asteenahtion of DNA.

p033|b|I|t|e he .ne. ' I

and t hér @a‘ém%ttél golno‘ﬁ%ié S ucgtglgh? s COF%L}ICted V\Slé} 23 S'fldr;lg‘ ?nd @
Nmsgmmaewﬁwﬁm@wmswmnll have the follomnng end: 25
pZ1z17171 717020202070 ... (1) Zi ZoZoZoZoZo ... 30
where the "Zl‘s" are the nucl eoti des of the added

wor d, théxxﬁgc - ar e AAFEC ucleotidé%3 the previous
word, and®$%)is a phG§BhHt e group. FRE) new word is
added by cutting the di-words of formula (1) at the
Folede sBésteachthaveiGGE whisk(Q absentOm t449 konstructed from the words of the above

ARG B 9855555 35 RB0spsterent oy i S68759BA8

PCT/ US2005/ 004217 where the "Z2's" are the

nucl eoti des of 5t henagsho@idtarantinii®ora ' S* are the
nucl eot i des zof ca@lcemrnhgnposEThbmmahgavrgerqesesiuct s.

The cl eavage product includesaends conplenentary to
all of the possible ends of the cl eavage product of
formula (I1). Thus, ligation of the two products .
pevheictlewss oab [‘pTatpoeserdd a hysphdtegdup. difftet dnaeatingibe strBndf.dlpcplomgnt is
POJI%Q&'& oqﬁ’etéfb 2)1 191(1%9 Qlem% A‘ﬁgl ahg'ﬁsp' 1504 @E‘J&a@ﬂasnﬁ&s are picked

fragnments gehone of popul ati on of genone
a rfer DI nA/ha JPTETHEE SSIBIOR S hesH STRORPHS! tscr @ieRgiier which

f r QB1sRclbRdATHIRS ih@agQanngtlglﬁ 831&{1ne§§)f0r tHel “YRmIMYP Ghray are synthesized
ol | gg].?%u%%g(gxgl de glgalé F dg o O(?E) Pgsadnpli Qaltigrg'.l eAfter

r asrﬁthetsﬁt m@folléwlﬁgsmmlreﬁsrabmnal (SEQDNG: 42): | ocus, can be
sel ected using the nethod of the invention. The tags
may then be used to convey information about the

f r HOARINTECCGR. [His] CUTE LIl @G T A/ s & THGET ESHTCHECEHATHENNNN
partlcuhﬁ%hiocusBmﬁ@ a hyfRrieing@t i on arr aypf or  apnI

r eadout e of ordinary skill in the art understands
that the selection of 5-word oligonucl eotide tags of

f | Vg tRGInROtS mAﬂmCmgﬂ GGBAUSEEQID Nonrm ke aBovt B@6pied,

ta Lc eade(esizvirlgxrigﬁgang %ﬁp}"{lr al nltoge% tct>J eeacl\{gfr the stlngi]é vror gsrr]nq .s.n 9049:f8>nes of
apgbli caisolaed to makomus tetilbibié mwnces h@he fowrhting wiraygre in the library.

ei ght - Ws%nﬁ?)cﬂh%ls ld¥s1§15cpt§ §ﬁ£ﬁ( Qéé tg 'fréérﬁbgts %@Jera%%y Q@avh'l% %’i’th the

to construct the above
“LGATC” family of restriction endonucleases. These enzymes permit the generation of the

fragments of several different lengths:

Enzyme Recognition Site Average Fragment Length
Bam HI GYGATCC 4 Kb
Bam HI -+ BgllI GYGATCC + GYGATCT 2Kb
Bst YI RIGATCY 1Kb
Sau 3a JGATC 256 bp
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repertoire. As described bel ow, preferably, each word
is cloned in a plasmd with additional elenents for
waioisrgodom t he construction of ol i gonucl eoti dePCa®$2005/004217
AGCAT GICTA GAACT TGACA TCTGI ACGAA CTGIT CATCA 20
Usi ng these words, 64 di-words are prepared in
separate plasm ds as described in Brenner and
WIllians (cited above%%V%piﬁh i s incorporated by
r eflbpfdisecdcavathe grpepd w NPHPRFY and Counting Array
El ement. 25 I n one enbodi nent, the single word library
contains a ten-base seqyence [GT, G T, AT]3GT,
where "x/ T" is an equal y-xldire of the two bases "x"
sand "T" at a particular locus. This elenent encodes a
repertoire of 1024 (=210) different sequences that
perhsiers” is a ghpspheerqup. Themgydg fiflechin pith b single 45 o igtyp2 Bipee-base
CQREBseOf the sequence to an array of conplenentary
sequences, 1i.e. a "counting" array. This elenent is
referred to herein as the "Counting Array"” or "CAR' 30
elenment. In this enbcdi-N8&t, about 30 copies of each
10 genonme are tagged and ed3BHIA® | abeled w th one unique
sequence. Thus, if any sorted nolecule is found to
hay@.: gicH Ry %ol%ﬂlégﬁli’é@orfcfbﬁin bddioss B WidYSapll (fndeBin&elo®), which
genone difference that shou%d have mul t1 pl e sequences,,
arfervpssthg follsige 08 r epresent an error in the process
whi ch has resulted in an altered nol ecul e. Note that
however -22 WO 2005/ 080604, PCT/ Ug%gg Q4217 much any
fragment is anplified thatgit il Waysspossess the
ori ginal sequences in the couhting array, preserving
cardinality as distinct fromthe concentration of DNA
A nstmitsiefigichtzppd digectionel dasing ebfraggethar act eristics is
CONSt I YGE Bh odnbthuct¥as BBRJoSing Sruced (i) a sequence of
restriction sites: 5 GGEECCC ... AGGECCT ... GGIACC
20 (Apal ) (BspEl) (Kpnl) These sites each have "GG' which
| S...aRaERENLISON ity weodiBspH Wit]Na Bt Dite [ ¢k ][Rk site][Khl sitdje -
above 1) set. Next for eaghe,word the stranglg,pf
foll owi ng el enent are synthesized (SEQ ID NO 11): 5
-pC GCATCNNNNN [ WORD] A 3" - CCGGG
CGIACGHRNNNEMWEIRD] skleaeiGmcleftiibeanbi‘GAR'Ss a counting array element, as

25  described above.

15

B. Double-Word Libraries.
Here a library of 64 vectors is disclosed each containing one of the 64 possible two-
word, or “di-word,” concatenations of words from the 8-word library flanked by primer binding
30 sites. This double-word library is then used essentially as described in Brenner and Williams
(cited above) to construct oligonucleotide tags. In this embodiment, the first flanking primer
binding site is that shown above as “Primer X,” and the other contains a recognition site for
Fokl, 5°-GGATG(9/13), which contains “GG” and therefore cannot cut any of the words
described above.
35 The following vector elements are synthesized (SEQ ID NO: 14):

5’ -pCNy, [SfaN1l sitelNs([word 1] [word 2]N8CATCC
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where | ower case "p" represents a phosphate group.
After annealing the strands, the elenent is cloned

wOonow/o8me4 above plasm d by cleaving with Apal 2a@/UR®S/004217

10

15

25

30

El . Several plasmds are picked for each word and the
cl ones are sequenced to check the accuracy of the
sequence, after which one is selected for use in tag
construction. Elements for the "counting" array are
syﬁﬁﬁggqgﬁﬂjié)and al so a second prinmer binding site
which will be required for later anplification. After

20 sl R LGB S Uy akoes (S50 10
A T) 3G T] GTTGCTTCTCGCCATGGNNNN BspEl BsnFl CAR el enent

Sa\pl!\erégplg hnde%éod-ﬁbt@lg: ‘W&% IF’ Faullcf"'@vrord » refer to both word sequences and their
NAGGCCT[ NI 5] GGGAC" t he abQ%ﬁ IS

c ofﬁpé‘a“’e coe}pé:g\?ea N e Pﬂ%ﬁg g ﬁ@vegi@}ems O BT
e adldinent, it ishBn&d iftgla@tauybid dlgﬁdtﬁ&ﬁ"ﬂha\'@al ah@BarcHllo ITe assofk theaambucy of
o B ST RS BpLO U DBk At S o EAUSIEP ey
| SCapirs bfytrerds mapbd @uﬁnieatgsnbtamw bsa@%etmng a hotiesiasedetipringer and
clg1 Lng with the 30 ".1GATC' famly of restriction

onucl eases. These enzynes permt the generation of
the fragnents of several different |engths: Enzyne

Re@og%%éggamﬁbge Ayerage Fragnent Length Bam H

Bst VI A@o@ﬁ 031 30%8§'$sT?§§§ pfl @E%lge) 1%ested with

20%&@80@%@%%2@%@@%1:?1 KAIalﬁerO?fhlclhhH!Serel fdlad/m withdGTP
: %%%vse%asmﬁgg i&e@&%ggabo%aml y: 5 -NN NNCTAGp 5 where

% oup. This may be filled in with a
si ngl e Td:emhttsmglg wgest @fa{lPPra labelgdofsH, argapenlifigdngd o with fpgbtor o

NNCRAGH the AlibRing SiHQEwhidlHabghe: POl ynucl eoti des or
cl oning vectors cut with Sapl (underlined bel ow),

Whl ch e Ve%hojs a%l site F{%@:&% ﬂ]d\ s WF?Slte”CAR] NN

Al Site]Njo[SfaN1 site]N eﬁFW%ﬁFimmWCAKKTAp
Primer X Primer Y

AN
\

64 genomes are tagged in one batch as follows. 64 reaction vessels are arranged in an 8x8
array wherein each row, 1-8, contains 8 vessels labeled A-H. To each vessel a different Bst YI-
digested genome is added, after which a different single-word fragment, A-H, is added to
vessels 1-8, in each row to give the following array of reaction vessels with the following

single-word fragments:

Single-Word Fragment

]
OO\]O\M-&MNH%
jex]Rvellvsiiosiioslivv] fuelfus]
alalajolalalala
o | ot | ot | ot | ot ot | bt [

ie51kes1 Leo] fesT Le-Thes] fea oo
QR Q|QQIQ|4Q
un funjlan]fanifanijun]jusijur]

vliviivlivlivlivliv]ivi

g gdeglgied b gdiedieg

The single-word fragments are ligated to the genome fragments to give genome fragments

having single-word fragments on both ends. These fragments are processed as follows so that a
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permts efficient and directional cloning of
fragnments. The final construct has the follow ng

weoenpusmseoe: 20 ... [AApal sitel N o[ SfaNlL PCT/US2005/004217

10

15

25

30

site] N5S[word] [ BspEl sitelN5[Bsntl sitel [ CAR] [ Sapl
site][Kpnl site] ... Primer X Primer Y Priner Z were
“"N' are arbitrarily sel ected nucl eotides and " CAR' i S
a counti array el enent 25 descri hed
DB BiovE T Breg on o iy Bos APyt o LTy e i
dle‘é&h&SQ@oﬁaﬁbt}&mg}ﬁmmemmmar@bbtﬁlh&l 64 possi bl e two-
word, or "di-word," concatenations of words fromthe
8- wor d l'ibrary fI anked by primer binding 30 sites.
ThiRwdoubl e-word Li br amgl%gmﬁ?ﬂg#pqcpm ially as
esdribed in Brenner at A e %d above) to—
andt rilet Loonuel ant iA;LcE' C+D+E+V\F',Fﬁ+ hadimaan
TN e e AT B EFDEESFL G I SHDot! 1'
LIC 4| . ol. LI IA!.‘,‘+B+ +IDL4_IE_MF_PGL1_?{ S Ulldl
DOve gS— FI and- g PerpHErFraniga s a
ecggnition site for  Rolg cO @G YHL3), which
contains "GJ and ther ef«@eceawmitFr€a@t-Hany of the
wor &s  |descri bed above.A-35+Th®HEtF-bGi-rklg vect or
el enents are synt hesized (SEQ ID NO 14): 5 -pCN1O

200E odoss sl Bk G yn iyt e erek i ooag
- CSERSEENN 0016[) isfagdad t preq thaE g msigncs P eibdidhesjngle strards as follows

@ G ANwke) ep NoLi1g): under st ood that the "word 1"
and "word 2" refer to both word sequences and their
respective conplenents. After annealing the above
f ragment sadaoctok®eer® doubl estranded elenent, it is
cl oned i NTEEGEAYHEEIHCd CHRIGEEE etiragimeht YGTAL [GaR] BaAF- To
assure the accuracy of the incorporation, several
cl ﬂf&gﬁm is &ﬁ:ﬁ(lﬂed uERDNR ep Q;'gloé%‘etf&[ow@frgezsﬁéimbe@ ARSISEQ ID
sgg nce Copi es” of di-words may be conveniently

QiZ2qkd by PRC using a biotinylated X prinmer and 10
another primer. C. Taggi ng Genones. About 1 ng of

h_u Grc] NG L2 g)p{fes gl'flt] '&ﬁ:(ﬁc—%p[lcgé]% 8%%%
ﬁ% pf‘fqﬁl fL}GECAR etac % E

size o0 after WhICh ends aref| Iedln W|th dGTP

15 to lgl ve 3 base ends as descriﬁf{m The ebgth )
Si %?fé aftsig ! pifenpidbs fé"&““ﬂ%‘ﬁ%l’r@tﬁa ha F‘E ?1";51“1 FrRH LRSI to
C Uhe Mft bitheSap | Whed thefp@énid o2 didaeedfvath/Bamf 1) thedéfthgldaag/une removed

o R Rt oo T
\

.. GGGAC [CAR] GATC [fragment] ..
.. CCCTG [CAR] CTAG [fragment] ..

T

—

o
A>3
"
P

~—+

~
A2

R19)
AW.A
N,

M X ¢

-

\

GATC [fragment] GATC [CAR] [BsmF1l site] [Primer Y] [word]N;[SfaNl site] [Primer X]
[fragment] CTAG [CAR] [BsmF1 site] [Primer Y] [wordlNs[SfaNl1 site] [Primer X]

The “GATC” overhang is filled in with dGTP and ligated to the following adaptor containing a
primer binding site for sequencing (SEQ ID NO: 22):
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20 [Apal sitel Nto[ SfaNl sitelN word]{BspEl

sitelN5[BsnFl sitel [ CARJCTAp Prinmer X Prinmer Y 64
waqgensmsesoar e t agged in one batch as foll ows. 62CT/US2005/004217

reaction vessels are arranged in an 8x8 array wherein

each row, 1-8, contains 8 vessels |abeled A-H To each

vessel a different Bst Yl- 25 digested genone is

added, after which a diff Leﬂ | e-word fragment,

A-H, is added to vessels 1- Iy, row to give the

following array of reacti oR’ vesse Ifhthefollovvlng

singl e-word fragnents: Row Singl e- W)rd Fragment 1 A B

C ThemnephylgefiC ipthAuReStEndPprects the lefthapd e @hily the fehihapd potion of
5B e B eh:[s Q’e 'ﬁlan lzﬁe(ﬁ V@m@ aﬁ aElde@ aStollBwd F%st(;rhpcg oF th@odﬂom%trand

ABC FGH30T eS|n | e-word

fr %@Wélﬁ‘teé W&P & n}@fhéla‘% édelP%‘S f‘%%m@}@%‘ﬁﬁ dertygpgtht DOoYTagmes,
g epamR: Fiteghi@aYisted Pawdr X5 ’SblditglLGE@m@\hﬁ[BﬂgJ’IBﬂé]Hs),Gﬁpsbﬂg\hth 5-

e ~—~these fra s.a cessed as, follo
M B SR e S R
f r depmipp tith 8fad¥i togiveyin eavk ofthaleighFvessells the daguenagact i on
constituents fromevery vessel in each rowis pool ed
so that eight m xed sanples are obtai ned Row

Si ngl e-Word Fr EFagRtnt] CATBLERDHIBYmes: [ W

A+B+C+D+E+F+G ragm%téE@‘bR%iEﬁwemYW@maF+G+H
5 A+B+C+D+E+F+G+tH 6 A+B+C+D+E+F+G+tH 7
A+RhcfetdHefghwrdedddre BpréseBedGn Dre lovdrhaGg bhd ‘W"lfb;eesawa witle@de bf a

( p‘,&%‘%d%ﬁ%@@f%?ﬁ%&%% "%?CR@ %g% cQﬁjed C%eeax(/f (idh FokI then ligated

t hie 18’ abeva ragrenytte Addthorfexeperth Tfe proess §|cmglh1@edsm¢1éh¢dissnaé number
f oLl WA is daRRR thDodM¥6thnic bl g tbeRplel ti@ags.ls) :
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AGGCCTN15GGGAC 10 TCCGGANLSCCCTG [ CAR] CTAG
[fragment] CTAG [CAR] GICCC ... The priner is extended
waesgseohe- dCTP to give the foll owi ng (SEQ | DPEDUS1®5/004217
AND SEQ ID NO 20): 15 AGGCCTNLS5GGGAC [ CAR] GATC (Me)
[fragment] GATC (Me) [CAR] GIC (Me) C (M) C (M) ...
TCCGGANLS5CCCTG [ CAR] CTAG [fragnent] CTAG [CAR] CAG G
G... Al of the BsnFl sites of the fragnments are
protected by half nethyl ation, except for the site to
Iddm: | eft of the tag. When the fragnents are cl eaved
wth BsnFl, the lefthand tag are renoved 20 up to the
"GATC' site, leaving the foll ow ng (SEQ ID NO 21):
1.. .. /Seeked pCaRing@AFOqidotidesharing predetermined seuneppgchanagtristics, the
_ 25 T 1 GATC [fragrrent] GATC
m%()kfpiggfgﬁgg&? "[Primer Y] [word] N5 [SfaN site]
[ Priexgandixp a p(lﬁm@g:n@&qd]pomm@qtldysﬂ]av@ssmte@meé]sequmqerrer

Pr n
chgg\?é r Jtl‘g;l Mﬁlw%?p%ﬁte %}.l)r uewu-u 1 1n?190r da%?ll gat etar@%l-g) R
foll @mﬁungg admmbotldesmvmgmmgdeé pnpmrsmyra capthngiagent Biat specifically

FQ ID NO 22): -26 WD 2005/ 080604
b“tﬁf%f? BEDRF 3{‘}%?(1 N20GCMe ATCAG N20CG TAGTCTAGp The
met hpéltibedie Gptured fodynugpdidessitora thy epicaded prigiershe | ef t hand
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a - CTP, and renoving the strands wi th avidi nated
%’ port. The fragnents are released by cleaving with

Sf a Mendmg thewpeimientoguapipoudte 2 predetdropined (eomipeloshaving a capture moiety;
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c@ulyhd)n hyospesfiaile bindipg s eapterd morety hﬁeth@predelt@mgleémnmwr to a capture
agcen attF‘QheQ%osas% Se%gbog_p of a 15 vvorpl or its

Errent word libraries are pool ed, _
cle ameldng\xhb prifetEblyntiertide idgzexss to foun ¢ bubperiviatien pf padymueltotides
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3. A method of producing a population of polynucleotides having a desired complexity less
than that of a parent population, the method comprising the steps of:

(a) annealing a primer to polynucleotides of a parent population to form primer-
polynucleotide duplexes;

(b) extending the primer to incorporate a predetermined terminator having a capture
moiety;

(c) separating the primer-polynucleotide duplexes having an extended primer from the
parent population by specifically binding the capture moiety of the predetermined terminator to a
capture agent attached to a solid phase support;

(d) melting the primer-polynucleotide duplexes to form a selected population of
polynucleotides having a complexity less than that of the parent population, the selected population

forming a parent population for subsequent steps;
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of words is added to the genom c fragnents to conplete
the tags. -27 WO 2005/ 080604 PCT/ US2005/004217 |
wobheisrmgoad4 A met hod of sorting pol ynucl eot i desPoawiSems/004217
predet erm ned sequence characteristics, the 5 nethod
conprising the steps of: extending a priner anneal ed
polynucleotides havi ng predeterm ned sequence
char Qesired comple
o i ek e (Pl B BB R U plexity i
(hywkﬂnucleotldes havi ng extended prinmers by a capture
agent that specifically binds to the capture noiety;
and 10 nmelting the captured pol ynucl eotides fromthe
4.ext eRataktimd ofelain 3 furthpy ceEPHERE dtemeisenlispting seid selected population
PQ@PQﬁLﬁ%&% of pol ynucl eoti des having a conpl exity
ess t t of a parent popul ation, the nethod
conprising the steps of. annealing a priner to
p0| yﬂ%%&?&d' oq@‘§1n9 Il iﬂrdgﬁlfljg HEP Eguf‘gtéﬂ)&’ rép%atﬁr%r [E})s (a) through (d),
prlner-po ynucl eot i upl exes; "extendi n
saptpiriver aingals tmhﬁma‘uaemar lpn@@&il@romsmé ﬁOlb’T@liCiﬁoh‘%ﬁ @f said parent
separating the
W)QMHQ%F%% 3%%0{ opagﬁ%duplexes havi ng an ext ended
primer fromthe parent popul ation by specifically
b' n d’!l“l‘ikgr[xétﬂc% SFaRkY5 @vhggfn% Yacl guctc&@wQ Et%ggtr@ﬁemiﬁkesgeps (a) through (d),
er m na to a capture age t ache
saphlaﬁeremppp@r bmdnzg)smes shifred a l%ne sqad pcriﬁrlwmﬂl% eid¢astoanie gucleotide in a
Tol m a subpopul ati on of pol ynucl eoti des
mﬁgvegéﬁg)é%ﬁ%?%X|ty | ess than that of the parent
popul ation. 3. A nmethod of producing a popul ation of
poly C [
et i aRsd 8RS KBk GEA L EAOTIE bl O filed
sas:‘t @ﬁsrem?fpnnﬂﬁbl(l@)lg aﬁn@@laldrfér@t o nmfovcrbppl@i% {nsucticwit | d es
piﬁ? éggnt popul ation to form priner- polynucleotide
exes: (b) extending the priner to incorporate a
predetern1ned term nator having a capture nmoiety; (c)
g SeparAl | V:
an or %9%1[ (H'r%}a%? %rg%%%lﬁlaﬁfe%eg@ %%#@ﬁ?%%% gﬁiﬁg ICEQS 15 E@ acent to and
useai 6 migllwnub]entmerpglynhmh@amlm e noiety of the
predeterm ned term nator to a capture agent attached
to a solid phase support; (d) nelting the
9.pr i mrcoppésitimncbeptisige dupl exes to forma sel ected
popu| ' |
| ess?P alh a?Py g?no%?é %f%%&e%% %éc!n qﬁ%(l)% Qal\ﬁjlerigcug ofP xgﬁét gtg%(:oné dand each
hevirgal chﬂferem ohgqnna;ﬁ:cnige tag ptached, e@bpﬂig@tupl@@tldﬁ dﬂg t@mbsdeﬂn@ﬂom the

same%nfma\lll\ocrossol%!bgg%ggé‘et %/ US2005/ 004217

a solid phase support having a plurality of spatially discrete regions, each spatially discrete

region having a tag complement from the minimally cross-hybridizing set covalently attached.

10. A method of determining a frequency of a nucleotide at a predetermined locus in a
population of genomes, the method comprising the steps of:

separately generating fragments of each genome of the population;

attaching a unique oligonucleotide tag to each genome;

selecting fragments from each genome that contains the predetermined locus;
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(e) repeating steps (a) through (d) until a selected

popul ation of the desired conplexity is obtained. 4.
woheosrmsedood of claim 3 further conprising a stepTas2005/004217

replicating said selected population 5 after said

step of nelting. 5. The nethod of claim4 wherein

during each said step of repeating steps (a) through

(d), ger&f’a'tlﬁl PLbasd ol%ﬁﬁl@ﬂzloﬁdet ﬂoﬁ'eﬁh@fnﬁ?& o]ﬁ’g'ohﬁ@é’oude tag, the labeled
bi nd I&glldSI e on said pO ynUC eoti des of said par ent

okgnputlentidese gpnesipga sighad Sdisatiysay theauplepfide atfhpredgigmined locus; and

met h Q&eﬁfmlﬁ% Ak e ve ﬁierhubleotﬁl@ ‘ihthé H&Q&@rﬁﬁﬂé@ 16ehEBy &ftectlng the
repeati ng % hr oug d), said different

s1g:pqls,@pergqcﬁay ﬂpg la@plp olilgémgqlﬁopfl%@gsaquﬁ@caéla figpridized with their respective
taB SbUPILHERL ledEPedive 1§ @5&%1%@11%@1& Labile i Pakilly B[sbl'éférreglons on the
extension direction. he nethod of claim5
oxghas meairgsalif phase FIPBtitcessi ve step of repeating steps (a)
through (d), said different prinmer binding site is at
a different and non-overl apping | ocus of said
pol ynucl eoti des. 8. The nethod of claim7 wherein said
di fferent and non-overl appi ng | ocus is adjacent to and
20 upstream of a single nucl eotide pol ynorphismsite.
9. A conposition conprising: a plurality of genomc
fragnments each froma sane |ocus of a different genone
and each having a different oligonucleotide tag
attached, each oligonucl eotide tag being sel ected from
the 25 same mnimally cross-hybridizing set; and a
sol id phase support having a plurality of spatially
di screte regions, each spatially discrete region
having a tag conplenent fromthe mnimally
cross-hybridi zing set covalently attached. 10. A
nmet hod of determining a frequency of a nucleotide at a
predeterm ned locus in a 30 popul ation of genones,
the nethod conprising the steps of: separately
generating fragnents of each genone of the popul ation;
attaching a uni que oligonucleotide tag to each genone;
selecting fragnents from each genone that contains the
predet erm ned | ocus; WO 2005/ 080604 PCT/ US2005/ 004217
generating a | abel ed oligonucl eotide tag from each
uni que ol igonucl eotide tag, the |abel ed
ol i gonucl eotide tag generating a signal indicative of
the nucleotide at the predeterm ned | ocus; and
determining the frequency of the nucleotide at the
predeterm ned | ocus by detecting the signals
generated by the | abel ed oligonucl eotide tags
specifically hybridized with their respective 5 tag
conpl enments, the respective tag conpl enents bei ng
attached in spatially discrete regions on the one or
nore solid phase supports.
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