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CG.C-002 Case No. 8802.01 US Patent No. 7,217,522 5
GENETI C ANALYSI S BY SEQUENCE- SPECI FI C SORTI NG Thi s
application clains priority fromU. S. provisiona
application Ser. No. 60/543,887 filed 10 12 February
2004, which is incorporated herein by reference in its
entirety. Field of the Invention The invention rel ates
generally to methods and conpositions for anal yzing
conpl ex popul ati ons of pol ynucl eoti des, and nore
particularly, to nmethods and conpositions for C.002
partitioning 15 a popul ation of polynucleotkfessyi@6}01
one or nore subpopul ations of |esser coanqé%ano7217in
BACKGROUND A mmj or goal in genetics researc £

under st BRBRR: SRALSRRCRY LTINS SACHIE ORAGNE 20

rel ate to conprex—trarts,—parttcurari

susceptibilities for conmon di seases such as di abet es,

Ca”ﬁﬁ%{pBM{?&{ c%ag&]? g)gltySf?(g-g? 2§8 Lkt aﬁjl Gatio (Rl %08k, 887 filed

gﬁ) art sequence 0

12 Heh@aryﬁg%wh'gb iarrerniaerted hersii by eeferandy |1rglﬁs| aytlraé/ef ul
reference for assessing variation, but it is only a
first step towards um@gf§ﬂ@ﬂg%ﬂgmhom1the estimated 10

mllion or re co n sih %% $uc|eot|d : 1
pol VEHICE RS CSRELGY SAREnSTERBT CPWT HYE E‘H PRHENESABRC s
populancas sfl pehysuclaéfiet iandmsre panselatly, omsethadydnd tvenpd$tidns e partitioning
Many
P PO o L B e Rlrp AR b L T A et &
address this problem but none appear to have adequate
throughput or flexibility for the types of studies
reqU|red to associate nmﬁaﬁ@R@Uﬁptlcally and reliably
?eno C varlatlonl2 % %j en, Nature Reviews
Ger{’é’in Igisgoain egshcSgErsarg ‘éfﬁ‘j“ “TER *E’%V CRCe VAHatRRP H‘et%“"me
relatd @sdorgpleix aailts;)parttcaﬂaﬂy s@iptivilitéstfordmanh diseao¢s sathiid diaBetdsNcancer,
hypé%gnsé%q arfdftflael Snesgjﬁ%aﬁla% % P%tg Uéed@laz; gﬁ/&?ﬁ (ﬂg} g[r%g lc'iraﬁtseq%eﬁcée of the
humen gqpame blas p8ivaded 8 higtly @sefd equenxmtedm aBshalnlgcymatlamdbom is only a first
[
step ?o%l;%gl%érs%ﬁg g'flko lt}% lé%grﬁaéeg ll%%fgi {){)[xé»ry Er(%nﬁ erhuElQ&lde
polymogé&me (P ¥Eish gndsatiad ipelpimorphifios, suphas exlvgrsmeh@elfélmsemsem and the
like, Qilet%ﬁﬁlhp&ta?fgﬁ stgtfe#)f' h@hﬁgﬁd gl%&?éq Lll\l’[in'y %B\'&/Hml Qﬁq})@@ﬁ Ia%>proaches have

regl ons of uman genone IS not wel unider s
beentigyelpred FOsadé@?Srt@ﬁ Prloylewelmt BYBEPREAHP h%‘(ﬁ’@é%@? throughmyt erflexibility

for (RSGRS loRdthPR r§q§uh‘5’d B 3ssbdlath HH@%CMH&/ Ghd reGHBIy it 3Bomic variation,
measurenment. o 000 markers per individual in 35

eg wﬁnﬁnawtwﬁé{emwsg@eqe%ﬁs% OHOBAE0 AT o5 LIS U 4 dpsible to
rryﬁld_ilﬁ traiRagSHitaion &bm&afée wich € Qidersed oF gedﬁﬁ@ﬂ%ﬁgé}% grg:g @opulatlons of
I S netics,
affec(‘%‘r?&&rﬁ %g%t‘é‘gja%:‘ﬁ‘duaﬁar © @FPaAsdg ‘(Cﬁéb‘% REEH thedg?” rﬁf’%%rﬁd
segrédatiork aflifisee dSedquiliteiam, Rhdsen Iokbnelid ﬂankér]s ABBenesGavotien iratheltrait or
. _Bel I r evi CGenetics,. 2: 91- 2001) ...One
s o CABAH TR ioCh R R ABIET GERANE Srcpll g teveen
regidn® oﬁmemmnguhmetlsncmfwelg emipryiood, bDNAIskavdnt g bel eekdiakea successful trait-
assoc1atnc;[r)1 ste cyiles %ﬁo‘lﬁ‘”rg%n@ v{o%fdggf tre r rﬁegs%regneegto JF58- SB %b(p JarROE ]loé{ %nedgwdual in
populatlons of at least 300- 400 affected md1v1duals and an equal number of controls, Kruglyak and

Nickerson, Nature Genetics, 27: 234-236 (2001); Lai, Genome Research, 11: 927-929 (2001); Risch
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5 analysis, e.g. Lisitsyn et at, Science, 259: 946-951

(1993); Vas et at, Nucleic Acids Research, 23:

4407- 4414 (1995); Dong et at, Genone Research, 11:

1418- 1424 (2001); Jordan et at, Proc. Natl. Acad.

Sci., 99: 2942-2947 (2002); Weissman et at, U S

patent 6, 506,562; Sibson, U S. patent 5,728, 524;

Degau et at, U. S. patent 5,858,656. Unfortunately,
and VMRS kan@fs, Sch@fé@ 2U8aBMY- e B1996) Far@éh 50W811, NaBldR&fews Genetics, 2: 91-
99(&% traction, sequence destruction, or direct or

Irect size selection to create subsets, which 10

ar @rﬁiaﬁﬁrba(éhl bt deﬁl@qgivﬂ‘m sedmﬂtoleag%dorﬂeesﬂmek {5 eRask §dbvét§ Of.geddic
DN/B aev\ivrg\ofg(ihi] owgiqwemgvgmegﬁ? qu gvxoglra ntg&ngr.?ﬁe? $ al Qger \tl\cgoslijnluﬂify the
analgsiv.erltising @akh S@jéﬂcy, 2691@[96-95(1 (o930l \adks ie e, I‘{chleBI\Mk,ldsSléﬁ‘darca,SB

e ~of d0Lo u
4407341?4)6 9%)t’ Povg %ﬁo ut Ornd ERFFAR gﬁs B@? 13%4{]@%1? g18 arb? ?mc Natl
ACﬁ(‘S éqluéﬂc@lﬁé%‘ﬂr(mh gVeissstreg al, ULD pAVvABYSAAESibdE, U.S. patent
5, 72!3 WAIEH% % Ye%% %ﬁ%S@ rg ﬂog&% %hsg g?th?s@ gechniques rely on some
conpos tlons or sorting po ynuc rom a
formyyd; p@htra@tloorﬁewwdie@wctmﬂe@rehrem i indicecsBeppelndion to create subsets, which
are &ﬁﬁ@xﬁl%qrﬁﬁlkﬁéﬂt vl redﬁe&@ﬁslt% ect, the method of the .

invention is carried out b the follow ng steps: (i)
extreYiel Agthaabers. therficlimi egicbornglbiy Howf boadvansed lmhmmlfrbglty ofa

metHBH ﬁﬂ%&rﬁ‘v@ﬂh@@ﬁgﬁl? @Mﬁﬂ@?pc%mﬁﬁ@gf@NAs bich 8s 4 RixkICHTRRIRS Bnto
redeterm ned ternn havi n capture nol ety

Subsit? vingdesugrd;crigP! ﬁﬁryyﬁm?vtéewra'ééutrsréetrqﬂgor@%@wa@ace&ﬁfwm@
stepddy a capture agent that specifically binds to the
capture noiety, and (iii) nmelting the captured
pol ynucl eotides fromthe extended priners to forma
subpopulation of uoiyvIAnRy @ETHE@SVESVION) t he

B D BB T e B b St e cetslspi RS e e
popufatiaigbasert [frerd@mnanqntquueadel charactepistiqye noome sspesthree @ethod dfehe
1nverft{oﬁgs%§nte§ ovﬁt b?gq %@gﬁn ?) I'l:g%nii ﬂg e% ;ﬁr%n%? aryn%algq}pol){nﬁcleotldes

onucl eot I'S aspecC
havmglw@qwm nedi sn@lew@barastmms ¢alinpfrpaat e pwﬂmrmgleatefmlqurémryg a

captlﬁ’é méle@/u@ll) @a%’t'u'nquol%ucl@ot%ﬁ%ghge{%&@&j pljlrggryﬁy é Bﬁre agent that

popul ation of genomes, such conpri’sin
specifigglly bigidnty taa Cép@re mqiqty, agdpiarmadEigghagapisied polrpcleptilgsiern e
exterEd 16 BB U opliBEonRP BM%rﬁJcFthﬂies kdvink tl%tﬂre%@tlaf'nnged%equence
uni gue 30 oligonucleotide tag to each genome; (iii)
charagigligic-i ng fragnents from each genonme that contains the

pr fhdlﬂbtﬁérrﬁhﬂé&dthla BpuRition d)f\b))lyG&ﬂb%fl@Jslc&ﬁprﬂ,es] B8R from a population
ucl eoti de ta%from each unlﬂgue ol i.gonucl eoti de
I

of ge?%{@e YR b B BTTOBbREL 0TS BB U Agm ot Al Favgelsptce ne
attacigdg Methis laspditoiag invention inti@es AUGRO b dbeerdinifghdrequency of a nucleotide

ata pgefdet? etxr?e:ﬁlﬂl%ﬁ%g ‘?5&*‘1 pggu tionaﬁ %enéw?ésd defer r}rllﬂcg ﬂ?pél%lgg thfe %@1%&%%% eps:

) sepbeé_ttdy berrgitibhagsiegn al &clgmemabféthle Mulhm 1abﬁcﬁdg a umque

oligogdcze%f?&l{g gge%clgd enotmae ”63 sele Ct{mf% Iﬁ%gre n¥ th %ac eengm% d tat c\? taltn%lg‘.

predetomipkéivert (SV)kgememgmga taadkcédlgpmuckprawt@ from elicls cmetee)hgonucleonde

tag, thquﬁe%%h? uél@o%dg &g §Qr{eram%§si ?n%ll iln?i.czgmfgtcﬁfthg’ HRROS 4% th'g‘
ositron conprfsing: pfurality of genom cC

predefeor Iaglnfieht?@, dch dﬁﬁemmﬁag tharfrequeney s thefnugleotide ftftler peevietermined locus

B e i U
fromthe sane mnimally cross- hybrl di zing set: and a

sol i d phase support havi ngfa° ©
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plurality of spatially discrete regions, each

spatially discrete region having a tag conpl ement from

the minimally cross-hybridizing set covalently

attached. A nethod of determining a frequency of a

nucl eotide at a predeterm ned |ocus in a popul ation

of genones, the nethod conprising the steps of.

separately generating fragnents of each 10 genone of
theif Ilagpeama tHg@bimplemerdd, tha CRpadfveragicuinpletnends bganatatieotn petiadlagiscrete

ecting fragnents from each genone

mg@ﬁéquéﬂgg'Wﬁe#WQ b?%&g?g?n1ned | ocus; generating a

I abﬁebcfmbosmdm @ﬁmumhgablu%tﬁcﬁgerfohmmr@mehts each Gfu a same locus of a
dlffegreenrt] ggn%ugl r?cp tag}gkgaiv}n%%’dlfkpeg;t cl)l%?%c%oté%lt gﬁa?tacﬁlgd l%gctgltoﬂgonﬁ.lg?otide tag
being Iseeqmdédm the smmednlhmﬁw@pssalmulchimwmm arglid presd supmpudnavyg a

p]ur%fet¥ élt}?imﬁgy Slﬁcgaé IPe %n?teacﬁllgﬁ il f(ﬂ%‘%{/ Hg%lﬁrggﬁvg‘%gllﬂ% d;g%nglement from
the miningedlpi yrobelotoiidieing afgsovgbet&m efttra@a@ l'y hybridized with
t h%al ﬁetﬁ&ﬁcﬁ%&%ﬁﬁ{ﬁné RO L PIBRIS 1 delal € pleGIRRMHE WEustiAg
enents bein attacheg In spati al Fy di screte
poplrlégan@ﬁgen@me% the m@&led eAmprbing ths slepsPliphprsacl agppisrnssfragments of each

gen(ﬁﬂe' &fthe%?ﬂitbma'tt%n%fa dhldBe SMBMINSSdFh DU LSS gbnoﬁfrelseFectmg
Ilustrate the sel ection of particular fragnents ¥
ate

frag@@%%?m s¥h geires thet eqntsis he prezietetrnwwrl%s ZpnesHNg f [afhele
ohg@rﬂ@le&ﬂl@ kdoGidinl e@éh LQlﬂquE bﬁ‘gdnﬁbl@)ﬂﬂé @# theQfibe® loBgInLdIEtide tag generating

) cul ar. ha ) ures 3A-3D.il |l ustrate
i G B SR b rode B OGP BT D ryagpey of the
nuclt@ige W thd’\préd’&&rmm&ﬂﬁﬂﬁb& eea:im@fhe Elgxﬁd]ygené?atgﬂlﬁyehélabdlalt s
St |

olig&gl%lgét&g }atégs 8(8@?_? l?{lg Sﬁﬁi%&% }%@h gl ree ec %asg cquSieré)re ts gheégpectlve tag
complefméms belirgragach&did dpagisiiadisoeste neguomsefnelneeme er hae t@Ayg phase supports.
conpl ement s neans that the nucl eoti de sequence, or
per haps ot her physical or chem cal characteristics, of
a tag conpl enent diief Pescdgtionofihphviingsm i t s addr ess,

%uﬁ:s QRQFtlﬂ)usQQgth‘é Jléc%&PerabQQi@\‘flgr ﬂ%ﬁ]\é‘@ﬁ@n&nﬁnﬁ%%@ﬁg €lements.
s pitguws 266@&? vs@rﬁte@‘w applicatidnf He treentionifer sjecting partigggrihgplotypes.
Pha§Rres YRBYY HustiBte Wbr elafidn thd wiRttRGHR and 1B bedi2RbY tag 3h the
address of a tag conplenent is a spatial |ocation,
“congnylesst’ REOPHIYanar  coordi nates of a particul ar region
C Olth@feml IRG nfPite @SnRfatlr R f tek@ted UFPLEBBIH JFINEWEs edecRBaving the
npl ements may be addressed in other ways too, e.g.
Cm“ﬁ%“ﬁ?@?ﬁﬁ%rtlcle si ze, shape, color, frequency of
m cro-transponder, or the like, e.g. Chandler et al,
PCT publication WO 97/14 ? -3- 00 "Allele
frequency" in reference g§~%—%§netlc | ocus, a sequence
mar ké{l‘mssﬂ)IIe”lirhrefeselnteeto (0: 23 camplammtﬂmdndﬁatr‘rMRSlebthb sequence, or
perh%ps %&wr ]g}lc %a? ﬁ%gr%%glrcﬁar?%ens{lcrsf ofséqaéqc% %P’lglgt cgnﬂl?elrc%%”nquf fﬂ)tm its
addressGle. zscmqu@nmonmpkr&ience\hﬁmherrtésmmncet @ otheppprerta bl batagf
comﬂ)lgrgén\{ rQi as!p?t];a Qat10§ grg% &%F&Et@%stté of, s"o‘)ild C{!h@ée%us oﬁ%@ﬂglylt is
er requency o uence
attaCh@ﬁe rﬂrqf@ably,tao addmss of5y t@(@mpﬂeyﬂeofomﬁr@hé fcation, ¢-9 thea)lanar
coorlif I & RO SRAUENG Cona ARBLAAART nERRRGMbIBRR! ASGL: ok an
anplification reaction. IS, i's a popul ation of
comrpi@wmmayé@taﬂ@eséed iy silen ways @@uaog &y mqr%ﬂ@kﬁ sizg,lshgpegolor,

frequeBR! drG L8 tadshHALORBLOfikeNDE @ heidi: bl ANPCTGRVIRAGESWO 97/14028.

-3- o ©
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The one or nore starting sequences may be one or nore
copi es of the sane sequence, or it may be a mxture
of different sequences. Anplicons may be produced in a
pol ynerase chain reaction 10 (PCR), by replication in
a cloning vector, or by linear anplification by an RNA
polynerase, such as T7 or SP6, or by |ike techniques.
"Anal yte" neans any nol ecul e, including organic,

| NoAgIaRifiequehfy” it RtRIneckla@enevibiRe®, a m@esxemak@rorabs&mﬁ

uantity or concentratiqon in a

sa
e S e L R R
freqagnay ytt @suriened of d\&h @d:qugm watkeo tvitd %pecﬁo layopitdtiendt idégiduals. In

somg F%rgeé(tsh%n al lalg e%uead rgay agr% resfe rqg g\e frg% Y rPgR?qger?cé%genncal to, or
exadtly ONASy mergemylto, 4 relfeeencmranMS "Conpl enent” or "tag

€O m%' rlllt’ mtegg t}%tspgcgiuaeol% g}# Qnﬂhri}ce{tl%rl ?Jagtpu?leTRag is, it is a. pggul%tioon of

ollgo u onucl eot
polwwmlfcmdanusmlIygbmjcisteodlqddtéattaaage@peted frore arllel oy noeyeatartiticsegiences.

Thetor%o rdR Sarti é %els %ag‘ﬁ&% ﬂ)r?g g & Hithe sﬁrhcpéeg cé Br it may be

I ments re spe zation res ts'In a
a mig@rerqf |dr§feeesat seitpaces| Agolinens @@t bedﬁéoctuafzgi iprapoliyeerase|chait wartion
(PC% b?febh%ﬁorplg lélkeloﬁmé t/&:%-ld(ﬁ@y Qﬁeaﬁérﬁlpgif %at%ﬁ HRARIRUA pol l?lklﬁse such

ere | exes are formed, the term' ‘conpl enent” is
as TRea$Ro, @ﬁwéﬁé8ﬁﬁﬁ§§selther a doubl e stranded

Comhﬁ?ien&ea% rﬁdl&gieemaMIM%mOInb%@ma@ giotbE&ild, dfoser
a single stranded conpl enent of a ubl e stranded

Presgficf GARSRIPEY ALYt Y GoncertsHp Byrispple js/o beselsrpinaingp asgay- In
partipmﬁxublaﬁqble&mdﬁnalq@utmhledesdlrgamdedndag pS]yﬂlg:Ile,@tléEefs reanehed fradments,

0 cl S neans t nunber of |ff S | e
mesipedt B FRRMED: B8P aSEREET R 58’6%[3‘8?‘\ BRONAFRINAS, and
like tehued. concept, "kinetic coaneX|ty in reference to

gen DNA nea ns, the t r

pr eg%rH;?lerlnennt noornta% meoa%meng ag gsqeg g%r(e:lg in ref‘eren %ﬁ%?ﬁ(}lﬂlucﬁeotlde tags
refer€rq anj Od,*ngd)nuRe@ndeWswlnwh B qtlgmmeeitdﬁ yagamstlf cwm lebudizgs to form a
perf&HgLnQQMed d%ﬁex éZ[Z 1%5 Qn Q&]ggd:l'r)len ﬂe¥et 3%901Wb%¥e{t1 r?f%gults ina

s et at, e
tupl@ymeuougoznaqlmﬁe ta\mRy beelegiad tomﬁﬁ@aéwb (¢l siRpndpg @@@gle stranded.

ThusqglthrE thiplek€8R9 fordd th@%%?rﬂpéo%ple‘hﬁﬁt" is3Reahii@b ler‘R:WlnB&s either a double

p ul ati ons avef he i ndicated sizes and rrpeX|t|es
stranPgh MR STE AL qﬁé Elgglgf;qra@ﬁed@ygmuglﬁpttdy tagayr g gingle stranded complement of a

‘doukﬁ@JtﬁB&@B@inﬁ&&ﬁd@tag Lcagatgaccaaagt -4- 0 0 (SEQID

gggttg gtttaccccttta
Cossateets EG At EQpUafigERh dppy pgtandsyl o sigele stranded
polyh@@6tided Glchi@ YitGlulnBer o tidREcE0PEN G R FCIGEARStIde PBERR: inhdYopulation.

The ?e)ate%gc%r?ctegtc tkgr%%(t: }:o?n%?etxh)%%tntr&grtertlce %o gzenomlc DNA means the total number of
basepairs present in non-repeating sequences, e.g. Wetmur, Critical Reviews in Biochemistry and
Molecular Biology, 26: 227-259 (1991); Britten and Davidson, chapter 1 in Hames et al, editors,
Nucleic Acid Hybridization: A Practical Approach (IRL Press, Oxford, 1985). For example, the

following populations have the indicated sizes and complexities:

Population Population Complexity
Size
agtctactggtttca 3 3
tcagatgaccaaagt

4. 00



t cagat gaccaaagttaattaatta
ggqttqqgqggtttacccctttaqc

a (SEQ ID NO. 4)

cc caac cccaa at gggg a aat

cg (SEQID NO 2) 5 3 gggltggggtttacccctttage (SEQ

ID NO 5) tcagatgaccaaagt (SEQ ID NO 6)

tcagat gaccaaagt (SEQ ID NO 6) tcagatgaccaaagt (SEQ

ID NO 6) tcagatgaccaaagttcagatgaccaaaqt (SEQ I D NO

7) cccttagctg aggget 8 3 (SEQ ID NO 8) cccttaqctg
(seagggedb: 10SEQ ID NO 8) cjccitagctig agggct (SEQ D

8) cccttagctg agggctc (SEQ ID NO 8) 5 "Cenetic

gggtbragstttagectdtoews” in ref
cccg@ﬁ ﬁaﬁtééﬁqa&é’fc‘-’rreans a
(SEQelfn¥fit %f the genone or

rat¥Sed hergio...genetic |loc
atabP&yaROsILEQN0f a gene or
(SEQENOR®; 30r It may refer

erence to ajgenone or targ

conti guous subregi on or

t ar get pol ynucl eoti de. As
us, or locus, may refer to
portion of |a gene in a

t o any contiguous portion

genoni ¢ _sequence whet her

or not it i$ within, or

Df

associated with, a 00

5 gene. Preferably,

a genetic

| ocus refers to any portion of genom c sequence from a

few tens of nucl eotides,

e.g. 10-30,

in length to a

agtfewthetidres traeiaedti des,
tcagfglggﬁ}?%ftizﬁé‘”aaﬁ’é%aé serie
(SER 5} Yo “a singl e chronoso

gggbg%lg%%%&&%% QA Serres

ccc cﬁ@@i&@@@gﬁa\@ig predet er

(seDNA foagment. "Ligation”
or linkage between the te

e.g. 400-300, in |&ngth.

s of alleles found at |ink
nme. More particularly,

of single nucleotide

mned loci in 5 a genomc
nmeans to forma covalent b
rmni_of twp or

d

[4°)

bnd

gggttggggtttacccctttage
(SEQ ID NO: 5)

tcagatgaccaaagt
(SEQ ID NO: 6)

tcagatgaccaaagt
(SEQ ID NO: 6)

tcagatgaccaaagt
(SEQ ID NO: 6)

tcagatgaccaaagttcagatgaccaaagt
(SEQ ID NO: 7)

5 3

cccttagetg agggct 8 3
(SEQ ID NO: 8)

cccttagetg agggct

(SEQ ID NO: 8)

cccttagcectg agggct

(SEQ ID NO: 8)

cccttagcectg agggctc

(SEQ ID NO: 8)

“Genetic locus,” or “locus” in reference to a genome or target polynucleotide, 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
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nore nucleic acids, e.g. oligonucleotides and/or
pol ynucl eotides, in a tenplate-driven reaction. The
nature of the bond or |inkage may vary w dely and the
ligation may be carried out enzymatically or
chemcally. As used herein, ligations are usually
carried out 10 enzymatically. "Mcroarray" refers to a
solid phase support, which may be planar or a
gen@.Oﬂ’rleie&bllyOmgeﬂétlc 168u€ FeBipato tah ChoiSon of B&fomEase fuleRS: fdin L ahs of

| L go- ol eotld S flxe
et e 1o B0 B 2 et Rt s s RO Q{6 et
Ioc&hbmn@e ﬁMmf£%abhyﬁua%nhﬂm@dn&&Mom&nas&gkmdomhﬂme More
partg:}JBg ? haglot?%\él 2 3.4 %le@es I}amél% lf'l{;]cle%%ﬁ%po\{m (}r&t s:.:r’]]%raE Pr@éete?rygled loci in
a gepomipONSA figgmedent | cal copi es of an ollgonucleotlde or
pol. e [ .. whi
hoCLELP 35, LA GER 0 LIS LoBL Oy 5D
morg huegys acidppd- & al@cyucl@dﬁéesgxhd/gxm%p@gﬁ@@e@ a tgypplate-driven

reaoﬂgnjl yﬂﬁ%latgt%tolf %%ox‘gc{) Ihﬁlkzﬁg tngy §§r§ @m‘é@%@% ligdton Y 8d &ftay

hase support at nown,
out @@tf@@twralhawcéemwlyada rls@é SerBindisaliose ateiugnady caried Qensi ty
enz@MatiBQy- over | appi ng regions containing nucleic acids
in a mcroarray is typically greater than 100 per_ cn2,

and MigPErayr @feé%tamsgwdy RyFAtRIPT2NIEHBR PEOTO> e R C?&Won of

mchp%‘r’ﬁQéH thadkatrRE @l PEIgol §r JoBMii@aEesiflRed &Qmﬁm@blhw WRGally
rer er ences.

S: Schena, Edit roarrays: A P ica
covdiIT GRaTO RO B docai e P gD e G herr e e
hav16@ b manar @lﬂ&m& “Bio(hkames?an BdlefAliBleiC l&%}ach Namberef (Be Ileztyl cS

0
comﬁréglg% ﬁgﬂ% ﬁ% lc%odaes of ?'h(g gﬁr&{cﬁ:?té%e % B%I\Iplnugf%ot e 1mmon§felc'i§o a fixed region,
whi@i dockerex yvealawizh thodeyod pibxryrhenibersb the errgy. Tasicdbsthe DH@dqua@tldes
g . | i i
o AR 5 0 B9y B R S B
knowuckieug nabls of addiessalds |@ptnhetieglenity bbusiatedaphiag ragigns containing

d b d/ dified ti
RS s o Lot andgr AT o8 St T
than%b@ﬁ(er crlh@\’\i\/l\@(gakray ‘Elegl&gbogy ihéiaRd ahde B oﬂb’ﬂﬁ@ ref&t%é@s? GRhena,

Revi ews, 90 -584

th_ the
EdItBI‘F Myqr%rayshaﬁ Priaﬁg?l @péoaé}agglo?l’gss@px@ﬁje gQQOP CSouthern Current Opin.
Chehly Biol. di: 2@4-410171998Y Nétu@eﬂ@ér@% swm&haadm -S4t (neoi.C

nucle05|des des t 0o, enhance bi ! erties,
r edweaefé&ﬁp%&?dﬁ%re'ﬂ R ideats n%fagwé@ F9 @‘y Nertqdfopgand 2-
hyddokK €ormPa gy AUk idkd ﬂe@nﬁﬁfmﬁd Bhl{a:g DaaRgysatish tdhd enhareadh,

ybri d 0
San E é‘g%f‘oo’:g‘égbr nAEﬁ?% ﬁrgr?t%g(gl% Oil %Fr%ﬁ;dgsosggt rt1c neﬁeoglggs having
modéfted &bse moetips andfpi modxﬂ'ktEiUgarRaileelni s,g c&scri&&ﬁbmel( NoEg6)tide

SRR o R R BB LD S 8o, 5
(19%0y pe@e blﬁe poh Yﬁuajvegtha‘d‘@gy etrhaipalaqf ef spapabiybridfation. Such analogs
mcl%g gguc‘fje%ﬂlie%)g r%@ k g%l:}éngé fé‘ F%?r?;gégﬂletgggﬁ.g% goﬁ)ﬁr#l&ﬁ% increase
specffi coy,aisd thahkfd a&owuc)leotlg@swpmdresmamhlegsovlémnb@cwfefbwmdn 10

nuclga% ?e's@tar?c% proP M‘?@s e)re de@érlbg@m%h'hga'n zﬁ‘\h lf%lrﬁdnk‘(’a{éH %ﬂ)cﬁlg)t EQ)%% et al,
nucleotldes contal ning C a@fyny pyri m di nes,

Expa(Pmn IThgre Pesip &3S 70 (@%H\%ﬂma@@h SStPH Eingnan Sirechist

Blolégfyas 17blses @@9@7%@ k@hiky QienJWy Hes %ymmﬁale&%@s #SiaRGapable of
hods ~ describ l'i t'erature. Perfectly

enhfmﬂ%ﬁ@éﬁx SiahlllifYéﬂ(éV(i@r%éOW@e(é‘dé DpHee’ ﬁ@ﬁﬁ@raﬁwes ﬂﬁ%ﬂffbwerem
or ol igonucleotide strands naking up the duplex form
a doubl e stranded structuré wotéh one other such that
every nucleotide in each strand undergoes
Wat son-Crick basepairing with a nucleotide in the
ot her
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strand. The term al so conprehends the pairing of

nucl eosi de anal ogs, such as deoxyi nosine, nucleosides
wi th 2-ani nopurine bases, and the like, that may be
enpl oyed. In reference to a 10 triplex, the term neans
that the triplex consists of a perfectly matched
duplex and a third strand in which every nucl eotide
under goes Hoogst een or reverse Hoogsteen associ ation

as "Mhilidlesd), ppE@pakkictids (trd"f& dd&(ﬁ hee€ih by Pl ghﬂ@o-dupl ex.
et.ween ta
e O L S T

Suclnolidos@ldotdes aie Ritlidn @vailaidd @xnnarcidllyiopmex bd gnthssided usimgestiyals
(ksvgéﬁqu§%g 5ﬁand/or Hoogst een and/ or reverse Hoogsteen
D ) ‘Pol ynucl eoti de" or "oligonucl eotide" are
u s @terfentyengtiei Yie adfbryncancda émteh meesnha the ipplgagr olipaiuylpatide

strardls Qxﬁ%&é’ﬁﬂhe Qt:;plegggrjlmfe 4 oqlalggtggg% sltr95u1jggﬂtﬁc e%tg[l?rg/pcﬂ%g\%ry
nucleeticle ud@clnber@mymtrgm oY asoniCdiels bascnabmg wetheotglepside in the other

strarfd. Tﬁs%x al%o (ampeﬁgkag watpmlggmma@me%%gq &3ch Ag%wy%sme
nucl er ¢ acl , at ar e capa
nuclegfsidgpuich 3- iare@pwmbbqﬁm g thedikg, thay aay papmpleNegn ubﬁ‘@t?ﬂ«Fed@a

triplBY (08 mMeats the %ltﬁﬂlexpc%ﬂls@{ 8F aQk RN AR hedt Rp R ARIMBEird strand in
i nteracti ons, such 20 Watson-Crick type of base

whighegvery ﬁ@cleoeg%@dgrg%ﬁé ﬁ%@teemd@geﬁé glpogfeep é%%l@n 145 g Stserad of
the feVBS n&fch&?cﬁ@lex P@biveiRdy, a0midnhaght iniﬁQluplBDbeY\%éﬁ |a€4§[a|ndia$

ohg(gluglecgugile lﬁ)@ans t nglIlI{-]%z‘ip%%Pg g]&%ﬂef VWP%? gg?g%tlrlglsg %éls to'undergo
WatsoaldrgR Bmtﬂdrem)bg%ﬁ and/dr @evsleyﬁlf)@steérhmslagld m) n o rre r | c
de is r

g 23&(2}{{&1816 edrg légogec? ?j% g u Caree Ot i 8terc|han(‘gg eac mean X linear
poly'r'n.érT@@ﬁﬁﬁl Or mddlﬁmdlnhcldfmedmmmmo ofbnbihat lTlaheg mnmdl)emtlmj@es and

ollg(a]ugec%tl%es 1 celud;?(é dg org%onu&Eo%’Jk Cﬁgonuélg%tlﬁésggédexi}ﬂ %)%85‘;)Hggoth;o e
nucleheidet e@“dem»cgtgcwaudpéﬂl\w_@) apchitle llkeTthaToPem@pé%e thmﬁﬂaltyéamdmg toa
natural ﬁ%ﬂ%t%@ bg@g)x(yld r}Qg% a Eattern f rr%ﬁ&géﬁ(? midhdrr Ii]lﬁeracltiGlll E3%h as
%ervvl sSeé no ah m no at om nunber | ng
Wat@@fﬁr@hmpéﬂ%baw narrmgdcraﬁemﬁ@cklnw@oaﬁt@e PO ERsei IfPogiiees ipgnef base

pam@%r thgﬁ?éj powg@&nh@ltﬁp%al%nga%tzé §§n3 fe(\&\%l)ﬁ‘o‘{n'ehb S§its, d¥8%L40,

|y polynucl eoti de onpri se t he’
whey g arp a%uaMYaqefeﬁEfHO@ésqhé@wd@@ dgs.” Eﬁl’é%%&’@ﬁ%?fi‘ fgnomeric units.

Wheqwxyfdbtdugb&ﬁe isHERAYFLBIASkNRnceI 1eda@mgémmowen@sa‘> Cb[lch as
ked phosphodi est er |inkages; however

"AT %Q)Fﬁr’étowa aﬁwtd.e%od irbevaCl5PUes B &1 TP UET AR I%@ fohng

that €A’ ’gjenét&QJeé@hdlﬂomd*d |d@1%te§@§@§cytﬁ“ﬂ g3 derdes deoxyguanosme and
i nt er nucl eosi di c |inkages. IS clgg ﬁgtho

T RPFY BETIERL HeeAPEs GRORTOGIS: an decest g3 QEerwise noted
the t@1adindlcal af atdi® RurtRtikd @hnvenfibilva D Fdlid@shdayisdeeemdirayad and

reoklapd O eGP RISl HoeL GoRer Sorn i BEILTS P pus e

comjptise the ddbuir d@srabriuelessddgbl{er e deoxyddkmﬂn&dﬁoxmﬁfdmemo@gzmnﬂ

deoxgtll}%lgtad?ngﬁtgr%\lexq)dlln}( g&r%gnggspgode ester Frﬁ(agets owe er egf madll a?so comprise

non- Sdtmralnﬂédotﬂhl&;aldg&%/gmwludiu@medaf ecbhfasetshegdx $, Ioel,ntetrhle]nomdlc linkages.
Itis ai(?a!r & J‘)osg ?dn‘:?‘ %rag erhler?&%)&fc@ﬁds déévg na @Eaé%)n%n natu\r/avle Il
nuclwntichmwytbh emklnmdd @gi g‘éer@fprcmcﬁemgby orzdnesas ¢allskior, lusually
iy it : s
poly RSO R B R GRES PR Fre ancreme
(Col d Spring Harbor Laboratorﬁ New Yor k, 1989), and
i ke references. "Prinmer' s’ an oIigonucIeotide,
ei ther natural or synthetic, that is capable, upon
formng a duplex with a pol ynucl eotide tenplate, of
acting as a point of initiation of nucleic acid
synt hesi s and being extended fromits 3' end along the
tenpl ate so that an extended duplex is
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formed. The sequence of nucl eotides added during the
extensi on process are determ ned by the 10 sequence of
the tenpl ate pol ynucl eotide. Usually prinmers are
extended by a DNA polynerase. Priners usually have a
l ength in the range of from 14 to 36 nucl eoti des.
"Readout" neans a paraneter, or paraneters, which are
nmeasured and/or detected that can be converted to a

has ﬁ@ﬂb@&llg@ﬁuc}é@ﬂld&x pélp\n@ra&me@@datraxteamrmmd wtactmy defiggle

sy PR B N SR el e ermare R an P oS sl

oligdrutiedties anmynumcﬁlﬂsmbyraﬂes issieginathen the krowdedpd (():fToﬁabfr(ﬁgmaryS skill,

espe%igl?yn\glqgéﬁ%?c o té?a%] ISeg, ggc%\engenr*nl!)rg(it)kgegslr %/I)éles raClo u%f ﬁecond
Editioh ¢C@a 8 prag Hattoubzbosiry) mWr\emldoa@) mayhkﬁerefewmast ered or
staped i, rio S '

t he f’ mer mee}n:.égn oli %ﬁuc\{ga?c?e’bfn el nafifd ?a gg g@ft@%}h@ﬁﬁéﬁ?‘f?% euBgn
fonﬂimwm it ep@yrmchattdemm‘fplm of @& t@asr peinhiof inititisnloévici ehencid
synt%@g gﬁmﬁlg ekt@m{eg rgm{g@e nltd%long%le q:eltees%ttHd Ql?‘e)!té?lgédl%ﬁQx is

termnation of partia sequence
formiehf Brerventuiciens obhucteniédes added fiying dheerstensiien pradssstarg determiped by the
sequEr?c@ 'E!Hh@ &hﬂgﬁ%o%%ﬂ&:@ (SR RANS exiehMASK RTDNK pdMnerase.
and |1 ke level i nformation about a target
Prlmﬁ@l”%ﬂbh@é?l“‘d‘éth nza%le {pagq ofdom fdo éqprckeeddes-dent i fi cati on

andrQUERT nbibhs @haradi§] §PalafBSrs, Msittdré eRaeh adinslieegdddBat can
in a target pol ynucl eotide. The term al so incl uges th

be copprEr %%t“?bﬁhordﬁlu? hi8 SPRBFRNEY, CHlHPY AT BANATGE BTN

repré3ént 08 of utiDcoll6dted di Fazerdad da&ah &of @ddﬁqpfe)/apeﬁdo(itf of fluorescent intensity
a ta

siengicSinp  BTTRL b BB b Steat e S5 G b warrh
each rmmldﬁzen@f diteof tael mh‘yoale)e ituks fsy¢lmgreid0&t rmerydxe irégistpraaing stored in
varlous w oys 1%P esxar%fpleta zﬁsan E] f %Q remc:fqofarra A uﬁuc fl L?Liéneb%fs&%
“Seqsemcet eadrmingond eq lgleuamemnga nméqoh@em@e@” age@rehiertar y
polyr&?%@deglnglpdes]dgtgé'nﬁ%anon ﬁfepart gggs V\hegrtaé ?@tsg@gﬁéﬁggrng%}%@fg%gt
polymustsqiédee dhafis, ﬁ@ctﬁlr@omqh@e‘sseqi@rwewe@wrrs@m AngsoIripiige inddikp feels of

infortdGh abbl@tartdy ?ol%ﬂ%f)ﬂidégas‘?f\fell RUGE @)Q;résg %%ntlfﬁatwﬂ%nd ordering of
nature 1S e sahe as heir ord ering in

nucl@élggsnwwbw?wdes&adeaﬁ@ 14rpRs PRXRyGIsAds- dBnteEn ﬁ‘§° includes the

detergifatibicbrany 1dérﬂfy05raatdg0ﬁdﬁ&aﬂldﬂ@ Bt drkYtwb 2 tRQ o tHeTh B Ofpe sy
in a pop ul ati on. nature sequences nay conS|st of a

nucl@aawﬁtﬂvn&rtaréﬁﬁgléewow AOEPBEPIEdREOTETRR NS sequence

deterﬁﬂnaﬁorgmﬁy tsé)eﬁeétect H;;adenp Blingnncdreging ded loatighsage alagta &/pe HSEQ
ce of

nucleé)ggebﬁ & CYH%I 813 8{[]? B gne(tagéaé H&é@lclsé?téd% 86%§8§en 5811haf th]s seque}{ce is
repre@@heyil’auﬁ: biaay iceli, &. @C‘{[}IOG@Q aaa(trC'C((&E(Q)-l(@t NEC- (2&)()) C .or" and the like.
nagule s% usencset m% nsaa‘l sg eu nee o c? tl{l erlve% I”Ol’?l aC hlal D&%Btide such
(sudﬁ {are §igé oy % fe nuélPest T de
that fhacrgtr(rgg)ﬁala;ieoﬁ((eSEQhé {Dgﬂ‘alﬁ)le 12 Bx)s)sameoers t}hqld«\cedesleg ingIncgynucleotide
and tBe egl.(l:eﬁée C%Ptalgl% seufﬁcg? gi:nu(%rﬁl ﬁ(%’l t% lﬁ%nt[{gth%r glpglgbe]togde 11? B%Fi'l]ﬂatlon
Signgurbisendénues rcorppriRdf 2 ssemgnt obensebeive audentidest(suaag, (aceg;t,c) of the
t. , r
poly T E R B0 QDN RO meB TRt SR Qeppeone
nuclagii¢e(seeh los (@l 8.3l quhelp@b/suclqoéé%gﬁgt@ggwtc 'EBRUIRANO: 28 or it may
conpl ex formati on of the probe with other nol ecul es.
In one aspect, "specific" in reference to the binding
of a first nolecule to a second nol ecul e neans that to
the extent the first nol efale recogni zes and forns a
conpl ex with another nolecules in a reaction or
sanple, it forns the | argest nunber of the conpl exes
with the second nol ecule. In one aspect, this 10
| argest nunber is at least fifty percent of all such
conpl exes formby the first nolecule. Generally,
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nol ecul es involved in a specific binding event have
areas on their surfaces or in cavities giving rise to
specific recognition between the nol ecules binding to
each other. Exanples of specific binding include

anti body-antigen interactions, enzyme-substrate
interactions, formati on of duplexes or triplexes
anong pol ynucl eoti des and/ or oligonucl eoti des,

conglﬁ‘éﬁ‘@ie@ﬁenl:é Faeediiat efangh (0f5as, @RE,tLRR,tk) dfehe pbBnigectiged

erein eference to speC|f|C|ty or
zm%ﬁgﬁﬁFﬁéEéqﬁéﬁ%é3ﬂé5H ° RGO ecul es are ¢l ose enough
t haispemmk orﬁ@mtmay dntef@bresioahd bindiigsfaat molbQyle tSlaﬁ‘d'nheaBlolecule,
0 ondi n e]
such G ISP BT BEPT Ge B bR Mevedte i i By ond
fornhanbeofactaberromplet bewern ltlequdbe and tast, tmgeamer Inéth eiibatantTadly &od e
compl ex" | ef er enc r l.e
rec RPN St Dol B BRIl DU O oM B,
"speaifigt mgeltresse t@thg binbipe sirefoptiniatechle nad wgondtrrhﬁé\ftcula metens tizps pdke
exteﬁﬂﬂgﬁtrsﬂ rg(ﬂgcuﬂt gcoérgzets Iarg;{ ﬁ%m%%ﬁultx e? mo%&g sqpéreactlon or
an a non-aggrégated state pectra y reso va
samply, it kefres thhleegest ouabgp b{thadmpjexes with thoveeedarmlechigh & agie aspect, this

larg&?mel: nat le?Ish@fty ;gelrééﬁtro@ SE&RE C(ﬁﬁ'ﬂlééé o Q?ﬁl‘é@ rs@fnofeaﬁe Generally,
| abel s are sufficiently distinct, i.e."sufficiently

molgylss BRVRINIHP PFRFGIC DIRIAE SYRBI heEErEds Op SI5H SUTEGCGAT Shcayilgs giving rise

to sﬁe@ﬁﬂ e&&gnvtﬁmlbau@ér&h@meaﬂets 3R (E@bh Biferdi & bRYbI sphrert ummg
basi s of fl uorescent si.gnal. generated §
mchedééﬁt&@fw erélgfﬂa*ﬁ@ragﬂw %%ygﬁosmaﬁh%f%ﬂ@? LEPEIngy %é%s or

trlplexel amaiy ;ﬁl’yﬁhcﬂk}btlﬂ@ aad/&yﬁlg@mueéudb@ rade;pcarssgaﬁd 1hﬁeﬁﬁt‘&)n§; Rad the like.

As LF te?eg lS‘lE.‘Olg " il %Fe?lgesta s;?eﬁlf EJty§r SE%{%TC bﬁr%i?egxen%go gg%plﬁgs are
closder®lidh tBétSvealOiiont:dW@lehﬂ diemicalintérbctidhe @lck ssVat deaWaalggses, Blirogen
bonin%llomc and g %ét%:n}gl tel%nlsf nasnt rhuq%gt Al l 0{% dter[a)gtlon of the molecules.
As dSéI@remlrn Hdtabte' con@&n’émaefmguﬁee@t[wodne mphatlol@ahs means that such molecules
e
thermndymrplefﬂb(tmcwhfamrabi%la@mqnd@gregaéedtsrﬁée 30 priner and

th egﬁegﬁfal@qgstoﬁ/a@@l iy R R E forﬁeﬂ:}il.'lr%tﬁ O R6FSRR 1915 r;{_ééRJ, tﬁﬁlthe
termnators are nucl eoside triphosphates that |ack

ﬂuogsc_eﬁms(glgy bangp picths labrdsare aferignHy Higignst, i e sufficiently non- overlappmg,

that %ole&ﬂar%g@ ePNiEH rh@ﬁe@pect?vealgbel's al@'a@i&‘c‘ﬂydjcfaﬁ bk Bi9®BuisAGn the basis of
3' - di deoxy- halorlbose

the @orea@at)@,gngl g_eflefr%‘fgﬁka/ the 153ReEtivg abgls %gstar@p@g@&tyde\g&ctlon systems, e.g.
empfdymga@ystelao&%mbﬁmrs@a@ phokdfult@rianibes, or AetliRé, Rabiewpliffed by the

systgndéiﬁscgg uc%a?}ssg ?‘atalg %30((:5%@{5}_)& 1 jg%g{%&gé,% m\pﬁeegss et al, pgs. 21-

76, 1@b@@ﬁ@hﬁt@0}ﬁmfmaaydm an3d Dademlysi§ GrdenBe PiBssONew York, 1985).
ar %_rﬁl?nfﬁ or ineag%’ a najc ggtéde tha{ g,anB_e (HCRIPPIS }eg hnOtOS ay Pr’imea{r%)a a polymerase
exteﬁk,ld%l reagiicte @kgrei8 thefnuciertide Hi@vddis snbsb«qnfenmmqudtion & nuelegt@byto the

prim@ g e iRy B s ARl . TGl BB curlsic

tﬂM@zmM$ﬁﬂ&km686 bﬂ@ﬁ@bmedegeaqu@e2étmékmwﬂﬁEBSaLett

. 5- ( : \hC \ ,

oo R RTOna 0 AABED gl oLy o M BB 5 dcons5-

fluogripgse h!@dﬁ@i?ldl@sfoe@melee@*tqn@éselym rvbef]asm@ﬂna(lqy%))e used in

£

DB aEb 2 SRR 2 RO EDUREr RS S e
Aci ds Res., 22(20):4259 (1994) Tern1nators of
particular interest are tefm rafors havi ng a capture
noi ety, such as biotin, or a derivative thereof, e.g.
Ju, U S. patent 5,876,936, which is incorporated
herein by reference. As used herein, a "predeterm ned
termnator” is a termnator that basepairs with a
pre-sel ected nucleotide of a 10 tenplate. "Uniforni in
reference to spacing or distribution neans that a
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as sequence markers, or events may be approxi mated by
an exponential randomvariable, e.g. Ross,

I ntroduction to Probability Mddels, 7 h edition
(Academ c Press, New York, 2000). In regard to
spaci ng of sequence markers in a manmmalian genone, it
is understood that there are significant 15 regi ons of
repetitive sequence DNA in which a random sequence

arabRAGhnosY1, 3-RGirgeNO i o-DNADIDEBranB9t, aftld, SldidedLF-QLAFS-pLIRN

reference to %pa0|n of sequence mar ker s referably
ribofusgnepd. f yargharfitsigrinagrs fufmhaﬁfé%d g dpieliredngelgensts, Cageavadze e

al. NQJlleldE ﬂﬁ@i Résl \r@ lsﬁﬂ m@@@sﬂ)eghlagb‘évad@é etdl. gEneNR:., RRIAISLER
0 The invention ETOVIdeS

(19T ge * SPISsicey %E“ﬂ&?‘?‘ﬁ%&? 5P tsankeneshy e

NucposiateeN ndlddetes, B SUMETTO@ITSN Audle btk itGhing®rstaBo frelufik reversible

subpopul ati ons of reduced conplexit n pect ,
muelghieh SRR ATk b G AR R Ao dR b ingior of
panmﬁlauxniewake},nemﬂ@gﬁdhqsmlgyamamlhre abiedesich sughinas agleriaitee thereof,

e.g. J ngé;%o n% S 8%?%68 glhfr()iﬁ g érécgllgpargheg %Qr%én%ﬁ T ?}rer%[e n'\é/\se E)steg1 errem a
pﬁﬁhemtmgywmuvmbesaeghnuaﬁmmb%habeWeUa@mddhybhudk@eu0f®

20l 1 d phase support, such as a microarray, to 25
prOV|de a sinmultaneous readout of sequence information
f r OWniferen” prolefenaned te opacihe ot digtgbuies means dt a yparieg Hetdey objects, such
as séaﬁéregvmaﬂgr@ do%@ern{yn&?@e AHUGRAE R AGh &b ShA SR da%h@@lg 'Ross,

but are not limt d to, a unique sequence region at a
Intrqsiasv‘ttqnéml’ra?abﬂ@cMgdGISa Sediticag Agrdemic Rese Newoglp 2 In regard to

spacpr%l of E@é,ﬁ@hé SERerk PNRSAmAdliaR eS8k 88is uRferstdd that Bére Er@ i gmf' cant
In one aspect, such sorting of unjguely tagged

regl Ioi}'f‘i’a‘?fl“é%ieﬂbeé%e LAN dRuy higha endast $pauenss medebyf tesrepotiif DR, does
not Kol NURFore” e teah@OU Shat inG @Bl 4LG L d 1 ark &€ prefedsPlyH€fers @ spacing in
hapl ot ypi ng many thousands 30 of genom c DNA
oSSR S PO 1P FEFENE SERURESIONA% EPREL of ¢ he
conpl exi ty- redu0|ng met hod of the invention is
illustrated S l.at i
polynucleotlggg— éséﬁ&T&hqu?ﬁﬂ L herein as
a ﬁheewhmpmpumamnmwmdsﬁmhmd&gmb@@@uﬁd@é@%hawpmgﬂamnwd

sequg&%m@arg'c?egiyt?:@ goeff{?i%lb?# anf%s omucgg c&fr‘?pq 1t9sln‘%n9 géﬁg@ sgch sorting

tem

at'e ace
methodnae uvé ta amalprregfopulatione off meuéli @zged(psb‘z@qldpﬂd@ sughasgenoBEQ
fragranltJ\l%ur%gl)r d hl%tcon 'h&gn oprepeag@Xte QJ?tsér’]‘h i 3&oRIandTWYiff the invention,

Primer binding sit has the sane, or
the t%m@ﬁﬁpmat@? I@Wéed%wbﬂd%hfeéﬁ@éi nRkrE fpert, sigh g g microarray, to

provRie 88 8MfitanedikatadoSuof tddBE e mmp{ﬁ)n q}rlofnftﬁé &Jnﬁﬁ@eduﬂest P& described
uences anong the priner bin |ngd5|tes 04) in a

morep@ﬁnbeéw @f?defﬁrmquﬁ@uwe arackeaiptics insfids. Gpt Aot Bt thngainique
sequéitl %ﬁon%ﬂﬂpa@t&ulaﬁ?@%@nﬂﬁﬁew sthbie n@éiéo@ﬂé‘;bcﬂ’ﬁndﬁﬁﬁm(éSNPs) at a series

e tenS|on
of IOBInEfdP%I&esHP 8'965%@%&3ché T30l SR gy BEgH P yw&a@é?'m“ﬁ&fsswe‘y
paral$ gpteaidas, lta hashelkdnsdusie s@fuerllﬁigyg’w@thﬂﬁ)g bglielotying many thousands

or BRI Ak PR BB THEE"T06) that do not contain

ei Ohekspect oftht amrpléxitmhdncgn§rhét@oo(of@é)m\@m1qmoi Mma@hlircﬁgs 1A-1C.

Popuéag%{l 8P o yng&% I% I‘?g &]g ﬁng&me%%fl%rre%?ﬂ ezﬁm gsoa Lf?l?ég opogula 1oanr 1rr11cludes
sampmbymwmghkmmmegmmmm@&@ﬂﬁhmhmy@m@ma&paﬁmmrbhéngnmehﬁm@mﬂs

1mm9<£8éﬁ 9 ceﬁt?%%i?;% irhdh [ fi)1 51%5 fb%n)eg'éﬁg &&?%4 ?ﬁf}%m[\)}o 25) that

(104) and pol ynor phi c regi ons (102) Thls IS
acconpl i shed by annealing'U&10§‘briners (I 12) to

pol ynucl eoti des having prinmer binding sites (104) to
form prinmer-pol ynucl eoti de dupl exes (113). After
prinmers (112) are anneal ed, they are extended (114) to
i ncorporate a predeternmned termi nator having a
capture noiety. Extension may be effected by

pol ynerase activity, chem cal or enzymatic
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l'igation, or conbinations of both. A termnator is

i ncorporated so that successive incorporations (or 15

at | east uncontrolled successive incorporations) are

prevented. This step of extension may al so be referred

to as "tenpl at e-dependent extension" to nean a

process of extending a prinmer on a tenplate nucleic

acid that produces an extension product, i.e. an
mayQ:bth@BH@J)rQﬁHré stepdt mﬁhemﬁﬂ?ﬁg s&@@l Oﬁhﬁs e ks, orrﬂubls‘ﬁanﬂﬂgf thY same,

nor e nucl eot i des hat is co ntarX to the
sequ(e%cﬁmhg?eé(erﬁblé P@Fe@’t 2l4s tlﬁée Mt I’l@ PEoeE | the sequences among the

prm’(eﬁlsmdhﬂg gredl@pensle ppurKbe Bfiltlﬁlzrpri’xf&yselthemd &7 e tle MUK aiZ2@al and be
at on

wa cl,udi che en
extepfe& %f' %ﬁxteléh%od (?mBlg)?Vh%% :Bg\g{? P%; %SF extﬁﬁsmn %‘Kmer bmdmg site
(1045529t rmtrrhpd:e @xtpedste@iisedacq@epe elﬁmcreeshcbnépcamelemhks in population
egul remne t.icC ec | I
(IOdé.plgaCrflzr%t P%puplgon @5(%)#25 < eaalrtls p8 rYnucI?e%pd é%gthﬁﬂﬁ ngf:ic%ﬁt%m enﬁ’er a
prirexbiedisg 0K (]0§) @ alob’m@d)h&utgmdﬂ@?g ad pop@m}m‘glriggéo&) that do not contain
|
a pr&%?%ﬁtﬂgé i %1 04?; %?I 10% é:?lgam mﬁ%&lpgig 2&: eBﬁ@’e(ﬁg fl}{ R zﬁgegts the mventlon
providss mnntéwdnfor Iselbiérgesdauaidehirem cepatipe(1AY) teat have rgépyerrm“dﬁ@ Sﬁﬁs
(104? B&i n@fﬂﬁ%@ﬂhﬁ@%oms%ﬁﬁ? haf&s IRYmP&hid AR @1 J)QHFners (1 12) to

nators (s hat synthesis is term nated
polyowéeoaiées &eving primgy biading gisy (1968 étfchrlmﬁh@bffk‘jﬁFOtﬁafi'ﬂﬂl%Fs (113).

AftePB&h&oti ghesd anné:a%rd tﬁé’:@ﬁ@é@endéd‘c (1PN h/inéorSor G4 FrededddhrhE@terminator
noi et bi oti n, extension may take

havipg %ﬁa@yuqunqlgm T @@ﬁé’lﬂ ﬁaé b? ehcief Bk QOIYW%SF é?twltéé:éﬁmcal or enzymatic
llgatl'(ﬁ%‘rtcblﬁblnatﬁﬂé:"of%oﬂl fafterfr@iitor {s@RdBHdRkdArso that Wecessive incorporations (or

biotin 4ed di.deoxyadenosi ne tri phosphate,

at legs B‘i‘co?f%l Igg %lﬁcessiﬂ'fedg‘i?i%?&i‘?f’“s PR8I Shosphat e, and so on.

O’] mheteﬁbhﬁtenh&nlday dldo tk oaferreditd ﬁsé‘lte&@latd:@péﬂdfnﬁ eR@Hseh ®Snean
a procesg ﬁ%xlteé]g?]% g\é{lm%r ona rné(flege%r ! cfelecrarcndqgl E erlﬁciesh éltex{%nsmn product i.e.
anomgme@umnumMenmpMESmep@h@g&han@@meMmhkmﬁhnmnt@o@maneﬁmy
to thQYe%{p ?ebrlu?lmc aE F RS Xo%aaabo\gel I.fern?{a%rbte e%ﬁ@x‘i g{teﬁm gbé &Pried out

1 uorescel n, nltr% eno 8 eni n,

seveaihdaxshleclhdlk&ch(erp@alldlgnﬂcal wrmat@@@@m APy Polm@fzeﬁi@bvryhe
like. gé}%ynrnﬁ[ c@k@ﬁstl&lg §re%@én‘%¥ @gcaé’s% @net}éq%rbrﬂ%lt o @rqzym:&tﬁg Fgec)ogmtlon

eoxynucl eoside triphosphates (biotin-d
incraaprs dhe sersiciolsryigestien g oheaesd- 6¥d eXEnsadTsaFdgubpinga

polyBikrad in cdhvehtionat keact, PREGNE DRAGOENIREs ex‘(@ﬂﬁspﬁ}lrﬁ& (1 12) in the

incorporated by reference. In one aspect of
presgag @It [eath OneriTinales fpkelgd with # eAREYS BHEY aPereedry %tae glfodiment,

ther&AGb erﬂ%ﬂﬁdnle Qﬂfomnﬂﬁékdﬂg(s@fhbﬂlsyﬂﬂ&lscﬁ teﬁnh@tefd&tlﬁny one or at all or at
bi ot i n-

%§ rs, QEE P
any hed eETiBtura puglog s aﬁ*ﬁrﬁp 21508 mf H%F CIRIET BPIEW A%,
emplofeds bl g fbld’tlﬁﬁdktdnﬁblSma)t tale: plate NTBs: sipatdrOnadctio@pivhiréin each reaction

es are al '
s LTS BEPE: oot e AR Ry TS Hom gt | e
dide§xl 32 Minie $riptirdpbmel @dd toooni |®molnepmhreahzmdanf ﬁxuodlffnythtaamde moieties are
empl%}/e%e%ely 11’ou @rr]ngré (s Xﬁ'l%}gj ge) U a él)%(l élél\é\'héagtn)ng P{elfleéabilyh Ehg rterr(r)nrngtores éire
dldem_\/omql qosi dauneha:satmea r Sathwirn hlargrsgaaqﬁvantaélea*g@rstverahhuffelhml capture
moxett Qg g IEJ (LtHSﬁJo%s&e%? dlnﬁ ?%n l\,/higé)ﬂ?e%ﬁdan(ijd%%ﬁe B¥kin Elmer
étaV|d|na te support, such as m cr obead
Llfes(cm2®)s) PGApyahly. d tgy oﬂlryawmneadﬂyiedj@s biptipdtedatideoxysugieasiie ed
iphbspfidtds (B3 BAIHIY GhEQLLAESe AER Tk AShs (IR Bibdd %Eﬂﬂf Us.
P %’a é@@ %r@ﬂerg to forh1a@ rﬁ?a'poéjlatfon
that has a | owner coaneX|t§ than that of the parent
popul ati on (100). O her pt u? & agents incl ude
ant i bodi es, especially nonocl onal antibodies, that
formspecific and strong conplexes wth capture
noi eti es. Many such anti bodies are comercially
avai l abl e that specifically bind to biotin,
fluorescein, dinitrophenol, digoxigenin, rhodam ne,
and the like (e.g. Mlecular Probes, Eugene, OR).
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15 The invention al so provides a nethod of carrying

out successive selections using a set of overl apping

prinmers of predeterm ned sequences to isolate a subset

of pol ynucl eoti des having a commpn sequence, i.e. a

predet erm ned sequence characteristic. By way of

exanpl e, population (140) of Fig. | Dis fornmed by

di gesting a genone or |arge DNA fragnent with one or
patemos 876, %es&l?mté ino6rp &8O Bie fefase In bed dsguoest tieyintehon, four separate

a .an 14 e.g. as . be

rea‘i‘ﬁg aé? ' °8‘ufa° ﬁea‘é“%}% é’%‘f‘% 8‘%%%“%4‘—%*}5 f?lggemnaﬁqg; IPnGldATP,
biofrad &P, BpOA&EAPLor bihineldTTR Infodepoefatead, ineudirenctidy, the
ddI\[’IFI‘;s Wﬁtﬁ% % c%)EuFr)g m(r)r;gt ei gl%)aﬂsoz u%é? t%%nr%%xllz%?ms(mcorep)ora%orr e,

DNAApldihgmared aslég tIB prtmm ey abeermed)tm impr@tagch l(lmﬁmated

I

dldeq)&?!ﬁ%?ﬁg{/ﬂ?gl l§)o%\iléeg @vhmh O bei)é) g/nkl%gl)gg d@%ﬁ&%a@ aé '&1@ %’)COIX%IICIQCI
biotjng |ay3n:gl@tpxe@w|thj@gapa;r@agg@tpglmm iadhis fllpssyaiion is an avidinated (122) (or

stre?ﬁﬁwgﬁ&eog 94)1 MQH&AOR%E@% aqM Hloﬁéé@ ¥l 2%)51 %agm%o]g%cle%?ﬁeg (]lqgfiare

by a

rimer-pol ynucl eotide du

sepcﬁ@rx? d af)taéd @qlwcipﬁﬁeﬂ ¢ meled(( h@agom %@éﬁ@deé anﬁéﬁs ¥ forsEp0)
pop@ia€orSE128 elabiths § %v&tehé%iﬂpmg? thh @Yt of @rﬁ'ﬂ)@r@ht(poﬂtﬁﬁ)on § h)@)/ Other

basepair with the fir nucl eoti d npl a
capiyts a@ﬁl&%ﬂ%%@. aa%bOd*FhéfpeF‘é“y pengpienal %kﬁfa@?ﬁe@aﬁ fgmé%l?le%@‘f A strong
compRxéshath ey navivieal Mdng sachRiiisbidRYars céremérbially dvsilbhithd ed

16 ne base._into.t ol ynycl eotj d or. one e
P BT PP P i R TBh i Fadegne T (TR e &
Mo@mﬁyP&M& Bm&me(m)That is, in one enbodi ment, the

hree ucl eQ t|d of . second 15
ﬁ’l rl\rp 516108 él 88 Prgélﬁ sa r\l}\ﬁ: hoﬁ Ot ﬁfié‘rymr%;)g ulccoegswe 66 ec%g&ssuswg 3 sécf of
ovexﬂ)@pmg lpemtredf mrktatermlamemencbs ngisgatt esubtdnaf poameclshnldésthadng a
b ; . )
corQTEHE BB, Oy 008 B3R f Shy LI DBBRE: sopsein
(140 ef hignldt ie fortd\by- dgesiing aFe@md CE)laramlaNérﬁ@gmgptwuh ek dyynore
restmu%ﬁ Q&%ﬁ%ﬁea&elﬁﬁwg}ﬁé}t th%ﬁorﬁcﬂﬂﬁ%%é L8 anfaRLUE S a@ﬁ%‘ﬁe

Ive sel ect ed att1on uccessi ve CycC
carr@ﬂ OQnm@@ﬂwmow r\ P geactions, éh%up@tﬁm 6 04 8P vbich énwowerafqd mgrein

by réfliRRde. PRYeB140Pd & hrﬁ]@al&i’(tl 46%6 ;mﬁma@&ld@sfa Py Iaﬁzegx%enaéaafor

permts the isolation of 12- bpopul ation o
exarﬁrdr ;Pma&%?qln%egaSF rfaﬂco‘afrqratﬁ%wt@ywé <§%9ﬁéld%a%¥?e@e£{r %8)

Aftdr €451086( 130 vAS&0EptdvidiBatedPRiQ B8y M) e@IcEeS pdly it ib@MeSdrd &parated
Pr ef er abl after each cycle the Iected

fm"b‘&ﬂ%l&’&‘ly% Soltegluglees thahy rFf’?té?ﬂte’P %%Pﬂ’ﬁﬁre"oﬂ%ﬁ‘éc'e"“de duplex

(1478 triettad tofgwlﬁrp&;farana{ (1601 ssdchs @qu&mu SV)eangieleO(ﬁ&so thad wh&ethey
a t a . C 0 a . . .

o GRS SR EE bR BBt hE R ataR i g o i

sequptdeniedeletthdito thatltiepdmnetiao @ hledmé sitehlent fslshiftkd (1§0)adapdsoingo the

PO]@E%?Q%?‘? i8 ne%%sg:gowxils)(ream 1‘613§/C¥0n%e ?Hgm% Si%g)é ngfqrbeﬁtc%s%rilme{.o"l"hat

i&im@mewhdﬁmmnempheﬁenmbhy$nudanheOﬁaﬂgép@matﬂéﬁﬁswuUo 8.
accoEJaﬁgee\Liqué/ x'nvetnﬂgn gﬁﬁg s 4 ?!e egtfed ﬁlqpllalvé bi ﬁc‘ﬂﬁ%s‘?@s t%Xtcélr sﬁlfﬂeﬁ
carried out in é cy ext ensi on apturing
dowagtegamby tiorgghanjone bm@tetgewoabgmcSecomdmmemﬁéiﬂ) amxnem?ﬁ withe
secoftd {H%llﬂglgr (fT@arb Sh? l:ﬁptl E%d Gr eQQ;RLIQEI M}pﬁlcwﬁgéds @1%51})&%5% ap%%px fiate
a sequence of Jacent to Known sequence réeg
captyrg agenamw@s}@@rstealsooml&tr@el( 164)- nicergsi v aveles Oflzmeahr@mmﬁﬁeextenmm
capthu®, &bl Gheltif N1 BARY RIchPB Qi mlaxa%@km&& 18SefntB@e i§B¥ion of a
correspond to restriction fragments i fferent
genones that contain polynnrphbc | oci | through 4
adj acent to prinmer binding 5 tes® (201), (203), (205),
and (207), respectively. Restriction fragnents naking
up popul ation (200) have adaptors (209) and (213)
attached, which nay be the sane or different, unless
ol i gonucl eotide 15 tags are attached to the fragnents,
as described nore fully below. A haplotype is selected
fromthe
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m xed popul ati on by successively sel ecting

pol ynucl eoti des in accordance with the invention using

prinmers that specifically anneal to sites (201),

(203), (205), and (207). As illustrated, prinmer (211)

anneals (202) to prinmer binding site (201) and is

extended with a biotinyl ated di deoxycyti di ne

term nator (210) since polynucleotides with a "G' at
subpdp@MBor of pbI@nRSHidee hat ANHASEH el syque s GLELRE BS adAert 2(%)

G201 28 oL, (310 o5, drncLLbgt ERte baing

amg{|iZi2@)o.incHae: theyaatitg df pakyah toe btﬁa@etqudESeaétﬂﬂlﬁ) Inaneasrmt ted

oG e P o o s o3RRI BBtk o
bindait¢ bneaf the ditnking adbmats adi m@ufy@mm pﬁéyrtlmsm ilaet pmber of

o 8B cRSEH7 ke A PR 2L 0 50 L Mo
4 toda Prafuredla gwrsame IQLQ@@; ofairr@h’@r@d@dcyelzslz)wfl@i QU En g cycle o

wﬁ%ﬁé?%&ﬂﬂmﬁQmEﬂéhméhe extended prinmers together with
ei’r respective pol ynucl eotides are selected. The

pr de erashes asppd, thy iavanEpreiaeladgs p (28 for pdepting a hiaplegype that comprises
a seq@ré)of Sﬂ@gaoga%éﬁ}o krloA querc Bons QR dsed é%rpnhllalebmdmg sites. For

remai ni ng | oci rodu0|n% successively less conple

exapppD Kigi Zh@opuaion ghrplysgeotides AP may srrPanfq r]esmo(nﬁxé fragments
of dFRANEELBQ el %t&ﬁﬁﬁlﬁh&blﬁ@lo&ﬂ&hx@&@i 1 gghchap) @wpana.gggges

0}y ar e COZF remst Y. Havr g aRgt e TRy sl gy 200
havd @fagtprs (F09parddPIBY tercgewlictaimbyaihixtkade ot diffseht Ld}]epzhﬁgenucleotlde

t (250 58
tagsisélgep dgt%crh]e%%) 6l?ep%%ggxtgrita a% ‘%S?ﬁlbﬁg {ngn lﬁyalg/e?or\{xp rA He?id fvpg is se&eczt?c? 1)1'om the
mixé¢P@phptionBysusekisely |s¢jesct1n@pdhmdsleqzicelss:m |abne0tlaarbow$ tlnmyvebtaon using
prlm%%qga[t L .20 29%?%‘{ g‘gegt(zo?E (%)'gg <%°§X§?%<§ IArs] 111u¥‘@te%aﬁ>r¥r{;la‘? @11
annwhu(wetq mvg@r blﬂmng&aﬂmmndl isextqnﬁdrdu»siﬂraalv@dwlawd Ridgoxy¢yridine
term@?aﬂ)q @%) Jmcte IBB]%MQQONC@ (&h 2 e@’agt%c% y arfe rd@sgfg@ n(tlcﬁlgeq(lgr%?)sequences

conventional restriction

(204é ﬁ@fb(ﬁ%Ia@églécw%(aé:‘t)uaééﬁscrtbéd phoeludee ¥ ehdphap $PRorgdhs) beyinga
capt\ﬂ‘ﬁé'agé?ﬁt @@@)ptT‘HE &lffcélsg %olyﬂﬁ@otl&@ 218f ard ABited ANEME h&@prﬂﬁ@ (224) is

tors 1 or exanp
amw@p&%no@”@méﬁe <2B%9| f{merg b?rﬁ%Xt%{ld?daé?@yﬂ‘thﬁé’ﬁ“fﬁﬁfe‘i' n

dideBSGOLEARERWhdidY (2138 teM@Nhd Ry SNGF tiRQtekired HaPétPess (181
sequences, h as

a 83) ntain oth
deo’ﬁ’i"ﬁﬂiﬂ’]‘?ggglfdt SeahrcPOF%@?@.heiflp%wpgﬁa@gms é@e%%%f*ifp?{?)%‘”he
reacti®i okt Bk extbitied priragiRRéBer wath t}d:&Sé)sbd:dﬂ eﬁpoa)bmmeotldéMe selected.

e AR AL 19 SS90 Pl L LD TEERR

remdigiagl B>c1fprm1egmhcd9§wdijwkssqemplmesoparaeorseeléls chédssaresbectively) until

the po?%]ucaeo%ges(conta\%mgQnefdo %Ired ﬁapl )ap%g%%g {smnal yﬁf%ite& {%191%83% above,

(244re\an reoporatsi mrdmpuor lr.r.arvmgoamtet awoietyd#46), ThE) nssacdaatu@dgent attached
x ' h

o SRR DBt O AL TR 6 AR

havihggsipyrespasty ()t he 10 |i ke, after mhlch Iabeled t ags

ar Q"hg ?ene%{xd’ﬂ Iﬁgh&i@ 8&)@1&9 abRBYRY bé ﬁkfeﬁ) fﬂ%gﬂhgrés&@lt @ 'tﬂéer%ep%n in

the analytical reaction to a readout device,

whlq@rﬂ@ﬁ repulpiiop of pefyrciselides eRIMPRISISERAMEA D HNiQUedZRs. Ehls ﬁfﬂ?@ct is

illuslrRBLI &k 1 R98enotBs PthPIugh RaFd s@ﬁ/are(tél?ﬁﬁgméﬁfed lids e %GM lCE.
Mcroartray (194) contains at individual hybridization
sites tag conplenents for evegg tag used to | abel the
genom ¢ fragnents. Thus, if3the anal ytical reaction
enpl oyed identifies a nucl eotide at a specific | ocus,
i.e. a SNP, in each one of the N 15 genones, the SNP
frequency at that |ocus in the popul ati on of genones
is simultaneously determ ned.
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Virtual ly any popul ati on of pol ynucl eoti des may be
anal yzed by the nethod of the invention, including
restriction digests, libraries of genomic fragnents,
cDNAs, nRNAs, or the like. Preferably, popul ations of
pol ynucl eoti des anal yzed by the invention are genones
of organi sns 20 whose sequences are known. Such
genomes may be from any organism including plant,

com@ﬂﬂl(ﬂﬁi restrxch’@ﬁ@%h@iea&r redchiéh, o gr&iucdih@imesie NIBL) © V@Maﬂaﬁ})tox s (181
bt ai ned for nedical or dl%@ﬂOSth u

and bfiﬁ) sf the vetignrs aidchesd e ebgdaptgp (84 9F i@g, ex?rwﬁga l?é ﬁléh are given

belotl, &htbhs Qh%ﬁjhtﬁ&me@in@@@rc&ﬂéﬁiﬁ@&he avantion, bl e ddSptors all8d and
Genomi i s extract ed from.such t

183)tcf}9reltelélmhsteg%ﬁq&qs S[uéltﬁrﬂna]ﬁ]é@n uég sges resmcg%q sbtgs 8ecesr§ary %o
man%@fa@a&ﬁe Mgﬁe*ﬁls needscrited abave Sor dybihﬁadEsmg’]thEnzlyermé gyific sorting

met}(ogegﬁxg H}VE““[QP e@@me%&% ckurrll a‘? 1r1r§ mme fogv% r-lc-)lre'nce%& S genomes

are degebted glidzainbiaed (Té§so frm i mqactrdnamkturfeeat othee embodithents, fragments with

adapé?rs 8%? I gdgl ré%hgrpa Ilie c réxgmés) rﬂ)¥ F lg tr g%&g&ﬁl%&ﬁ#ﬁ%ﬁ@ﬁk ﬁlttheﬂgactlon

mixioreosay-tayimtyzdd @8Spysetriay Oﬁbqhgmnm¢ wontifi] 8P cmhaplotypes or the

ke dtRained b§ the analytical

e SEA0RL 0 LT LRI R S BN b

reaci@t to @freadpuit gongcviioh praembly capprées the bxbﬁﬁlzeffonélféhof the labeled tags

toa mlé%awal/ k]»4)c BH% d&\){&r VARG (BRY SonBhir® aflin§iC1dsa Bfbridiation sites
renner al, S. patent 5 46, 719, and Brenner, et

tag carnpleme@té fo Ry e P&?ééP lalggh fhe gengimic faggsnty 6 viys (1D tica

reacMbll &ikbloye @fdeHBRE £ Fuckbfdd 406 HeBiAE ﬂi:@%dl oy SNEf iBe@AGAs oflthe N

accordance with Brenner, the se ces of

geneHIeP g BNTIYT BestuprRpeat et loundndheRgpyigH BP ELOMEHF FENIRY S Wet
(hmgmh&pr fromthe sequences of every other -14 00
er of the sane S8 t two nucl

ThoBryS e menRar ospo e oRes e St Py e ol Sh e
mveﬁt(itfn ﬁqblu@h@»e)mwioﬁqmlgehe hbmmasl o genticifagaryts, @Dhle\rs rnlélﬁbepr the like.

Pref%?l%ﬁgalﬁa&lon oafn Q nucfl n% ige8 ana )ﬁza(? Py thg {n%grg oﬁQJe%%nopn% I)teoh%aln%ms

whossasaguengen ane:&h&bvyn Guols gsnorhysb‘naydqe jnomgans etgarhgv,encludmg plant, animal,
bactgrpapgrcﬁi(é lggt %\/}%n %Ql%m A‘¢1’sI cﬁ)pilAeh HC&{ 'meg§B %? Hl@érloytlc%e it may be
by ne |ng tenperature and di ssoci'ati on
obtatnedrﬁgm atwigesvari€ly n{ﬁoewgsn inslugihg hg;bq* lplgpsze&thl@ﬁ sqnaqj@s, amniotic cells,
and {h@fl kL. r(ﬁ"éﬂ\oxtng €A R Rirach frohPdctFRETRE ﬁmn&tlonﬁﬁyhrﬁﬁlep% |g%

nat ural nucl eotides or non-natural nucl eotide ana
disclegadrin Bergeiendkhimmg)sEdipenMetbeds iImErimeRey. Vo dp 3 4155 FFUMH‘@C“‘”
CloiRIr & MIRl SR PPRYI U8y &ofBRRS), 6f the BIENANCi ng t he
specificity, or discrimnation, of hybridization. As
used herein, the tern1n1n|nally cross-hybridi zi ng set
al so includes sets of Ewﬂﬁfﬁm@ﬂums mers whose nenbers
differ fromone anot her ast a single
nuACBPYHS o 1y e stop b5 Ba Bebtafisin of
oli g@lubl@@ﬁi@&?ﬁe&%d flem Taagﬁnﬁmﬂcrbﬂglybrﬁimmmmﬂoﬁgdmyednﬂes or assembled
fm"b%%?ﬂ&féﬂé egHbeutntHheé %grqigl%’ s?q%erdlsfrgjfn %néfr)nrme{llnd é)%sdlgy%ﬂ!i El}qg set of
oli g@jﬁgléﬁeiest oCawhtmximom Dbﬁl@? ininbndlldicmat-hyondiziog saughdisdeedig Brenner
: degr £8s 1 jog Bvhich
et algﬂﬁgc I CI {/601’12 nd rﬁ,r]l{ler e%l{}ggcen A AC%%%C] %g f885- lg)r‘rZ[(J)l (2@0% ic
refergnaes amlicyrporaed by mﬁemncell Iniapgrdgate wr'é!)Bri@e!c tmsinSIth@Sf ofa
' Hetkr ASnTBE sSRIMENE ERord B
(ﬂ%§§¢¥8‘m &%ﬁ%eﬁ%ﬂ;bxﬁﬁyg$agﬁééfea§i 4 naeglleotldesr}I
such set having a maxi num si ze of 332, when
constructed as di sclosed ird4Bsepner et al,
I nternational patent application PCT/U896/09513.
Alternatively, a mnimally cross-hybridizing set of
ol i gonucl eoti de tags may al so he assenbl ed
conmbi natorially from subunits which thensel ves
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are selected froma mninmally cross-hybridizing set.

For exanple, a set of mnimally cross 20 hybridi zing

12-ners differing fromone another by at |east three

nucl eoti des may be synthesized by i assenbling 3

subunits selected froma set of mnimally

cross-hybridi zing 4-ners that each differ from one

anot her by three nucl eotides. Such an enbodi nent gives
men@beEOthdBaink Yet 5y 2:8€hsS®b n@flecBdss. Thus, 6529merhBer BBIUSh a WheiAnot form

nt hesi zed. conbi nat or i rldlzatlon

ly, ah ta
a duﬁ%éfoé F&’bﬁx}w%ﬁg FUpRiepgnt (gfj aﬁ?/ Bltlh%rlnil \f’lth lﬁsg tléall]la ?ﬂ%{smatches
Prefeasih, Fﬁﬂbﬂﬂ infatcB@NBibkkds RGtagd and Mgebinglemercd oltic sdiee mfmrﬂalty@ross_

o L) RS BRE T AT R o
tanﬁﬁﬁmehmMsUshmaﬂ@Oﬂmn@ﬂﬁ& Cmmnknwnuwbmmndtmhybgsdﬁ@aﬂn@hﬂdn

ol ble d '
SR ST SRR AR DL Sl SO S
waHWbﬂdegawh@mm&hgﬁimﬂrGMEﬂas®m@®g@ﬁmﬁ%@mBMVEﬁﬁﬂﬁwmwOf
enha?xk %ﬁm@ rlérééc# Qtt)!' gxe 1§c"f]ig§na95r? ohly Fl 1gét1%ﬁ dAg el H&é h, the term minimally

sequences, "ant1-tags," which are
crosahxbaldtzm sctcalsa insok¢sdetp b aess @mbomf»‘rs whoeeHneRders differ from one

mm&&q*g@%&gymmﬁmeQQQQ circunstances, it is desirable to
[ 1 gonucl eoti de tagﬁwthat are h|%gly specific

foeramallly crogs b ¢zipe FeirahP PROPFAOL IS tagpend Fig GORIpT EkwRay be

syntﬁ@tzw&ﬁer%ﬁlbmﬁeﬂalﬁ}\be (i vREIE, Rperkiihg oh &@,sxzaﬂidhé ﬂﬁtﬂesifr@irami the
-15- 0o at best, only weakly st.abl Xes W t
deergipWhGEST WORAERTPHET 1 Zﬁg B §ORIeT Yibe o degrecto

whichRgdcificit$ is sbiphOo®e EnHaficedy FoLlexapplie] Dtiisinsdllg dmbsshybfidlizing set may
cons?s? g rs%{J %erﬁs\%%g{ syﬁ tesﬁgflf)\g}peh?eé%e Eﬁsghagj E’il gfs Pl em2 g’a gt%greoy at least
4 nublydarded kR detihavigda ihaghenh ezt b33 ignechsit@rfliag dmscad)sed)rm Brenner et
al, Iré?lgati,? ng ﬁ){iten% ég;%hcatloP%CT%aw%lafl 3. 23%@%3?%%@16 [mrgaqlry ?o% gybgdlzmg
set ocfommmumleedtagsnwa%e ibabsswalyed combihtadilhgrabysubwrie which ghemselves
are seféﬁer en 91%1%1 839 rh 9{) ﬁ){t lft‘éxl &8m a@ét Qf'hhm:nally cr%ss-

y DOS properties, 1.
hybnidézing 12-iers differng ﬂcg@jone@gcpth;_by étslgas‘[ tﬁ)gtg nucleggdes mag ég gy@g@mzed by

asseRBH Y s B HAS st avde %1&9@@&3-@&&1&&%@' th¥s that each differ

constructed fromthe mnimally cross- hybridi zi ng sets

fromPdne WRSHEES bl ihse In0g&fialY SBERARAIbodiReltRReSeMBLRhIly sized set of 93 , or
references cited above. Either conmma-containing or

729.démhfés | ess tags may be used with the invention;
howeneg kyntieeiadiEoh®BstofidFsa ﬂ-)@rlax&ﬁloﬁ Itz@fpﬁifefraﬂy camSisth bﬁ-yplurahty of

gener ate the nmaxi e a
subil risd ST P e L T g oeror S st dige I ey g
eachtsDiBunitagscraied Adth Ithefsage mhhﬁmzolﬁf cﬂesr ]ﬁ)&)ﬁﬁlzag Xl nthth enaioénments the
numﬁ%%ﬁ?%ﬁgﬁ?a&g %{féa l? %epfmdl; on 916 ger mc gnrgg pgrftagoal;lxg%g the
lengtaifitienativoitd. al | y fron1shorter ollgonucleotlde "wor ds,

st abl e dupl exes may forn1betmeen atag and its
conpl enent, even though the "words" 15 are not

perfectly aligned. CommplldsudybrigizadoriTaesi g. 3A, an
ol II?Q&%?%/&}@‘( otfltlﬁ%\leﬁtg)nca hu%‘eb{]& tggs m&gx%ligﬁ% @kit &ﬁhplememary
pert ect enent form a perfectl

sequapes; e Ginthigeh. 8 whickerngeashed twatswds[ﬂm% SURPETLSHEE 25 ﬁgm%rparray In
suchwjé\gﬁsta[nhge? £ dE@rXblp?o e%%%h%@rﬁ@leétf@ie Qa!%?tlﬁlaé'r@hl %}ﬁpﬁfghﬂb o anti-

orm st ab upl exes, even 9
tags that f9Kn peréegtly @?thGQﬁUIé?Xe&Pqt\gWﬁ"é?ﬂh anwetyn\éorw Hore aﬁ%@é%form
with a conplement. The stability of such spurious
pairings is very close to- {thatof the perfectly
aligned pairings, making it 20 difficult to
di scrim nate between correctly hybridized tags and
incorrectly hybridized tags.
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Such spurious hybridizations can be elimnated by

desi gning tags that have | arge nunbers of m snatches
whenever the tag and its conplenment are shifted one or
nore bases away fromthe perfectly aligned
configuration. As nentioned above, such designs can be
acconplished by either introducing "comas" between
wor ds, or by designing words that inherently have the

at bfst, RE Weykly?§aﬂl@@ple§&yw1§1}anl-ttag9 i widéh P ﬁ@ﬁot BrEc@il@idhed. That
i ntroduces | arge numbers .of stabil i ty

st
s, TpTFfee RYLSPUTIQUR SIERRS, diyfspieble selgft fts of Land %ggfﬁiéucaeﬁémm

therﬁ))rthaireas Bot il s&@telddﬁgxels AhéOdus@eedoebivaerfich g alaedconofurdion,
ated |

e SMHHE OGO T GoRR COEFLFGrs Se Rhi B ¢ M pagtes mey

be comyru@aia kSkraDivayei h()l ud%gshy 1rTseBmg adochn@s’sbetwdan svordh or byausing words

that H‘E‘xergptfyd}%sgmg%ﬁoxe pir?;%ftﬁz% whdc% rg%uit u} %oacaﬁ%iu Sgmimd. ?eﬁsagaés as
dlschshej mlmgmﬂwouf having cowomngksarofeaddiy) coltssuaedtfront @gmirially cross-
hybrl(? Fl[lg ?egs of wordsg qos%? ngérenr(l)e]{ th théS seU(?gl re g%ls P%tdgyc&%leﬁlt}gre
comvasbhtymingwecronmlradrssttatgatnabbe tush@wplethf: ewntgwndiowvgwed;ommd-less tags

are é%iferq‘&iegs thgl%%flerat%mglmum’%%ig@é §ﬂn§t;§>|ﬁtecy EQ%UEIQ{ %‘rrgrgd after any

ustrate gal n

small (eagrpiecleotise st ofdhedag gd osiise pw'ops pqiekt)ahﬁlﬁyene @%@ pagpetiges

refef®edto hWBR ?Q%h&&@ofﬂﬁ%nw words (shown in white) may
consi st of Cs, and T's. This constrains tag and

i t sL\Sc“@ﬁa?mr@ﬁéfmve,t%tasiewe@?saZééeqﬁfg/b"@torlaﬂﬁefm@ S%rﬁe@ﬂ@am%&gﬂd@

woﬁi@ @\éﬁble @Qﬁ@x@§ﬁa}p@ﬁﬁ S&&ee@'altw 123 con{ﬂlk‘;?neﬁi afeh ltficuyh @€ “\ads”
lex that fo wer. t han that of a

be
are T?éP?f@etM 9peand; @.ﬁéalstf%if AR Then eﬁwﬁm@ fit a8 E9migig,pf words
mayhﬂ@rﬁﬁdri@ttfyﬁﬁthﬂfs cbra@Ismit to o a pofRFEBSMATENd Bepleo mBivevee tveith some
f rom wor ame propert

eleglRre S Y8 W et e e aten B e fyafipdies
ever thbugs titeadgaielsHifited, & ok @f ali@hent] babneios moferbages déth at@npﬁlmm alhe
stabR (%/ of sucth ﬁ%nou% ;?]al?rled S %%@r{'a/e os%t%ttk\llv?g’rﬂhg%eig‘i%& gneg g?iri{}%sf ra\%king it
diffi tldr to @llscrmyem bitween @6rr®dnmmkiegistagsevgé lm@tyectiﬁeh)@d Aiged tagst ed
VS%C]'I g}%g&lﬁ%%rfdﬁg nQEan He %gltnpﬁ?d Sy &]:','Sl gﬁlldg 5m5tq1§vﬂ§r3ée numbers

S In e ran rom4 nucl eotid
of nmmtchwf@m’vsn the ta@ﬁ“%ﬁtcefiﬂdlem@’ﬁ amhlﬁ%@rmoarmw@é%eé @wnyéén the

perfddd Ql%e@%ﬁ%&raﬂo\ﬁ’o Ag%eﬁtfo%e&%% E\B&ﬁ tdesﬁén@ Bt R&ccofPidhed by either
natural nucleotid whenever the

intrqdgejig ‘epmggas @gtsvem@oréa@ o tadssisiine wd%frl?étyﬁ@genﬂnbm fe property
that 8YOh1HEJut &SHRAE: alidhREAISntFRNCceD férgécﬁﬂﬁbéréJ@ﬂs&@llfW &lﬁﬁroymg mlsmatches.

nucl eoti des sel ected fromthe con
In itggimpiest formg fgmmas mﬁepﬂ%ormmwieﬁ@feﬁ beévgetef* “Fé(ﬁ%%s ofa

tag, & iBusi@lkd PIrOg 68s et elQMmﬁB B smad\otd tad lagﬁcongy Rt bBswEiedhe
worfhh S50t SRoBE SUBREL K, LYPLSBLIY B5.FORLINELRS, o
comﬁhﬁﬁnw’t Mﬂ@s&ﬂarbl)(nﬁhé:yﬂfﬂsofaltﬁg R cad [bethb cafiplérhant of the words of
s PUEP iy RPFP Ut 800 RS RIS S Lty
stabifigt witl &k vizdg bsver (Rouhateéths pafectud Igndbamb Irretct!@d 6. in al I
can‘?en?%sd%{cﬁ'y gledtaﬁs h]c lrl o%brdg, aL llluLtLaltedlir\]/ Fi ggE. C;rgaioﬁ-,rb)%ay of
example, the end words (shown in black) may consist of G’s, whereas the internal words (shown in

white) may consist of A’s, C’s, and T’s. This constrains tag and its complement to be correctly
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CA GA GCC GG In each set, all four differ in both
positions fromall the other nmenbers of the set, but
when the four 20 different sets are conpared with
each other, one base is held in comobn wi th one nenber
of the other set. For exanple, in set I, eight
different words can be created by conbini ng doubl ets
from set | with doublets fromset Il in the I-1I1

aligfddd @k aBdve, ab&@cd derfbet Qi Gidient, Bk B6181it@ €Ay AliplENBSESR 1811 be vastly
contajn _doubl ets that C[)e t he reverse conpl enents of

lowgrihan thaf, g pey Célyé ijf?ﬁtai‘ eompEMiRide such that none

of Flnam, ré&btbn’eb asegsmrm&& @Mmehat hey bevsasusieted Hom hWers Hashaof the
s PP gt FEEV ULV O oM VBT R AEAGP SRR TR
Fig. BDe rrhﬁthns irl dkddr tonfornal s pe‘r&ml)beatchéeﬁup’n@cbemdenya tag afiddd doopfement, the
T M N
w1dmmbero£leogthsa egfsugevordy héyarase loystitshin the rdngs efSfronf # pri0angieotides,
and HB o %ifstooff ngtgrgl cﬁ%&?—mﬁﬁgl nuFlE&mest h§ o@ebagf{e%t %Fcﬁ are%gﬁ/sﬁ[lélﬁ m the
or conma-|ess tags can be constructe
foumatlurahgmteh@des .4 Gt wd Ts wheneventhergvulting taghase eppeptesfondy ¢rymes.

In aMesﬂ §sp9a‘t »%]JP& rﬁdyrb%téorﬁﬁamd%% lﬂlcleotld"es §e@ectea SoRnkk %atuxecaﬁsmmg

e second set to girve t he oW n
of A@fﬁc@rAT aw@mw@mlﬂr@m@m@a@w arF@eqﬂrO@Af@Agv 2V AU gHaLi-tags
synthd3Be S EsoRd %ﬁp?ﬁ?ﬁﬁaﬁ%ma‘l@ K cMstlRie @lom a WiklerdBtety O

above because in the doublets are
nuclgfides RAHRASEhREAE 8FOGSSSTIPY CRRIFCS ef o TsPeb PItRe B4 tipR, comma-less

tags Gla@ Bk &dlsthy:tea\ﬁiotnqm fagowiR@wbrdd 1 into I1-1 and vice

versa,. ddi t he bases as above
G R A R et o P MBS . By

defiie@g@sfollows. used i n enzymati c processing, such as
anti-tags synthesized on a solid phase support, the
foll ow ng sets enpl oyi ng deoxyi nosi ne may be enpl oyed:
Al CAT GICTA GAAQT TGICAl CTTGTHACAGA v

GT CT AA
TG TC TA TT
AC AG CG CcC
CA GA GC GG

In each set, all four differ in both positions from all the other members of the set, but when the four
different sets are compared with each other, one base is held in common with one member of the
other set. For example, in set I, eight different words can be created by combining doublets from
set | with doublets from set II in the I-II order and the II-I order. Since each of these sets contain
doublets that are the reverse complements of the other, the combinations are made such that none
of I-1I four-base words are the inverse complements of the 1I-1 four-base words. Thus, if the I-11
words are selected as follows: GTCT, TGTC, ACAG, and CAGA, then the 1I-I words can be

defined only as follows:

AGCA or AGGT
GAAC GATG
CTTG CTAC
TCGT TCCA

-17-90°
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TG TT CAGAA 15 and CTGTA CAAGT TCTGA ACI AT AGACA
TICTT GACAA GITCT Further sets of words for
constructing comma-less tags are listed in Fig. 4. 20
Tae Conpl enents, Hybridizati on and Readout Preferably,
tag conplenments are synthesized on the surface of a
sol id phase support, such as a mcroscopic bead or a
specific location on an array of synthesis |ocations
an a@:ﬁng@m%riltn’gllldﬂ cSMPREY the constiaBint tHEUBOMENBY:s cﬂQ@dﬂﬂ satdi fnsShbyQhiree bases
i dent i or subst ntlallg |dent|c? ﬁ% gces ar e
frompyry ar tiihsspee Pt Lo ReAPBIRS S PRY PSS © hPREE B s
can Bélé‘dmstﬁld&ﬂ OTMk.mgI the fillawo ase alﬁ)fA ’c‘to eadd ofeactoforéadfthe first set, and a
sk egi on, derivati zed by
T e 8 sy ST e pes S fhgRlsiaTafent having a
particul ar sequence. The popul ati on of such beads or
regi ons contains.g. repertoite.of tag conplements each
wth 5 dlstlnchA§@quences Asrcsed herein in reference
to hybridi zati enré¢rags, tag gowpl enents, and synthesis
tags, the termrtempertoire"camans the total nunber of
different tags or tag conplements in a given set or
Alth%e%gt}-‘@ga%% rocég dé)eg Qﬁoﬁl@\vyﬁ? pegso{htaﬁ? P\Pﬂ}o@é E'écﬁg% 88 the doublets are
selfempleoentay, éurtl“snr ngOé Wordscen %miea@riém awtchs*ngé*w Idkingp 1] apslevice
vers§|a'ng§ddu*%qge a@ag ap&owmaﬁ%@epf a variety of 10
terials, e.g. glass, plastic, silicon, polystyrene,
or t he I|ke Partlculate solid phase supports include
m crospheres, pagtd cul arly ¢dagerescently | abel ed
m crospheres, ectgsa Han et akgealNat ure Bi ot echnol ogy,
19: 631-635 (26039% KettmanT@®&frTal, Cytonmetry, 33:
234-243 (1998) GA@Hd the |i kETCTPreferably,
hybridi zation tags are detected by hybridizing themto

For iagﬁﬂlcﬁ ude@ dneyRAk PfofesSiRE UBIMGE Bnti-@Es FntESNE B 4 @NMabhase support,
oarray. Such m croarrays be manuf act ured by

the @%P%ﬁfﬂ%ﬂ“}p&wﬁ‘&dfﬂ%m%“et‘8 FH‘BE’% "such as
phot o- | it hographic optical nethods, e.g. Pirrung et
a[, U S. paten 43, 854, or eta] U S. patents
5, 800, 992; 5,42‘4}‘@\ 4; and 5;% 305; fluid
channel-deliveeyﬂﬂethods eafca Sout hern et at,
Nucl ei ¢ Aci ds Resmarch, 20:czEBZ5-1678 and 1679- 1684
(1992); Matson et al, U S. patent 5,429,807, and
dC‘oassin et al, US. patents 5,583,211 and 5, 554, 501;
spotting nmethods using functionalized
ol i gonucl eoti des, e.g. Ghosh et al, U S. patent
5,663, 242; and.Bahl et al, U,S; patent 20 5, 215, 882,
dropl et deli veryrdret hods, egarCaren et al, U'S
pat ent 6, 323, 048scaHughes etTtmfy Nature Bi ot echnol ogy,
19: 342-347 (2088~ and t heslTicRe. The above patents
di scl osing the synthesis of spatially addressable
Fur’[ﬂér CLOG" chﬁyssfoxocfonﬁlul:tg%rwr%lng q)ésé %Fssar@ﬁs@edhﬁ F béy
I ncor porated by rereéerence. croarrays used with the
i nvention contain from50 to 500,000 hybridization
sites; or from100 to

Tag Complements, 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,
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250, 000 hybridi zation sites; or from 100 to 40, 000
hybri di zation sites; and preferably, they contain 25
from 100 to 32,000 hybridization sites; or from100 to
20, 000 hybridi zation sites; or from100 to 10,000
hybri di zati on sites. Guidance for selecting conditions
and materials for applying |abel ed oligonucl eotide
probes to mcroarrays nay be found in the literature,

sucl€thék po}fﬁﬁtmﬂlf of i§entidal, oRQMstarBiaDEiaeical Mabuenddt @te produ&@m specn" c

227-259 (199 si_et . al, Sci 278: 680-6
e i oL S B B i 058 A B s o

an aBuggﬁdbn@étlz&i by dNﬂEMf@n%ﬂetypé:Gf tag?cbmpﬂ:@reﬂléa(nﬂ@@&)ﬂcular sequence.
M cr oar ra

e PRI e Lkt SRt S0 i Bro SR EAT Ly
distibaeqiencekass @td lakein m(Eecar(ememsh)ReSleamn kegs, 143 co®bIBMBEBE and
synt%esrm t%%s the ﬁg% lrrle ke?torree{ﬁe%gs tGaIL rgﬁ‘?o%?of{fi%{”e%n?{gg St ta% gmplements in
a g]mpbumad)putanorof hybri di zat | on tags to a soli d phase

SRS o LU S 0 B SAIE 0 .
partfpylote] sﬂmmlmmmaﬂar}@m@ﬁ # elesstshide ardmedy pd egmposed 4 e oyiesy of
mat@rﬁ‘fjs %%s@%la&&dﬁgcoﬁtﬂoly@tgr%ﬂé oFﬁQQIket IPQIQI%U]&t@‘SOlId phase supports

|zat|on ste I S errFeoe to SuUppr ess
mclwr@ﬁpmmsmré@ﬂarbfrﬂuﬁ@m@kyéah H EIgPSRER igc- & HAR FibdYature

ont@&ﬁf)l%éyabb)@lﬂﬁﬁﬁomh{étﬁiaﬁ atdl, @ ioaely, By bisudinz @It9|9@nand the like.
fers have concentration of betwee

Prey B B APARICE S T R B GNP, TR OB g Henaty sequences
on abafeatical Mncro@rre@r @U&}Mjﬁfﬁ:iodﬂr@@tﬂap Be MbfufRIurcd O R iemEteOtve

or nore 5 aenI nhardt' s sol ufi
T A o et s S M R W AR A
Fod&redt kiUl mumsrs &033@9) S, 4$D$4oandos;he BOS @tigrct@intl;debvety thétbods, e.g.

li ke ti 1

sod Gt PSRRIy BERC L a0 1 L GRIBy Lage s
pateatnfg429,800 agd Gdastheerat, lwr%c;baterﬁt; 263%e1il el SH4POH sppemmENAs using

b0 ) l C aten
funcg\ﬁnat%ﬁedeoqlgém\ﬁ@i Qi'és g lﬂ)ﬁlg%t ?}Seg%t?% ﬁlé? %Pe ?ndﬁlhpet ials Le}SS patent
5 ZIGXSESPEJerE(l@eIQ mvrhm g (Bi@enmlzl‘@ SNephP PGRR 3,08 3 iy el ( 3atre
Blotéchll% QQ 39(9 -fﬁ (t2@(ﬂ X )gnél- ng)lk@nﬂne Qbo'i/e 'ﬁgérﬂl dlﬁ*ﬁf‘mg the synthesis of

i zation hybri di zation buffers may al so

spatiane qssa@&egraﬁp@ramf\pémrycle@@esfmar%aer@fbaerﬁWPra@dtbzsfeéf‘csmc?o|

Mlcﬁ)talrré)@ GSAGH th tﬁ&ﬁ\%ﬁl’@{ &Mﬂaﬁmwmmog %y@ﬁllzﬁﬁbnﬁﬂ&abﬁ om 100 to
base-specific effects, and the |

e
250 H%‘?Xbﬂﬂlz%ilo}’ Sitessifrpmr] 0p o 4§§@%hﬂbr‘§ﬁ6“°t"ﬁéesd%§|Pfeg%ably they contain

from: GE B, 0etHy i Bfiod S0 bF r6le @0y 2000/ bridiAftibeEites; or from 100 to
bridizati on, unbound and non- specifically bound

lo’opéBY&lr‘rdlzﬁtgoéﬁE‘i? probe is renmoved by 15 washing the
det(ﬁﬁdah&ﬂ’foﬁdd]@ﬂﬁfgtcorwtdﬁﬁ arfitnidtdnig B Mdr aﬁmdg tab@étsaligonucleotide

prob g%ﬁzrﬁ r&r%ikl)rl é%y Ifﬁ%@ i{-ﬁ?garatlbr? 5 ?\}gtrré by §rg n]%ev Blog‘nem Mol. Biol.,

26: TGS NIMat Delisi eoal, Sddnte, @ 68Red6dt 9Gn Wak eenl, Science, 280: 1077-

108%@?5$m %&y{l %t apﬁatureboz ?cg&é CR{)M (?&)9%&%&& ‘%;Hﬂ&t Woj’]éarr@}ts A

Practieayp@prata(R Lofress iashmig®hr20pQeihegheat elieissdaboveh é arseflat,
[ a f S ]
Gené’gfgg ﬁ@ste%?ﬁ 18 rkﬁe@goa ?b oarq%j:gﬁet 1%‘%?&!}]%%5] 2¢£ét%nces are hereby
mcoaf@ratﬁtdmamefﬂrsncbeifmﬁy abpiseti@.of hybrigizerion tags tepegsolid phase support
t I ,

B R O R T S S S T e
targets on a mcroarray are dggcribed in the follow ng
references which are incofporated by reference: Stern
et al. PCT publication WD 95/22058; Resnick et al,

U S. patent 4,125, 828; Kamaukhov et al, U S. patent

, 354, 114; Trulson et al, U S. patent 5,578,832; Pall as
et al, PCT publication WO 98/53300; Brenner et al,

Nat ur e Bi ot echnol ogy, 18: 630-634 (2000); and
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25 the i ke. Wien tag conplenents are attached to or

synt hesi zed on m crobeads, a wide variety of solid

phase materials my be used with the invention,

i ncl udi ng m crobeads made of controlled pore glass

(CPG, highly cross-Ilinked polystyrene, acrylic

copol yners, cellulose, nylon, dextran, | atex,

pol yacrolein, and the |ike, disclosed in the follow ng
bukaeﬁmh(au@ts mebteb@rmﬂﬁmsm@ nderkstrinyénp bangditida. Sem hytmidéation step

d
is e%glgéejd to E&lpgress pDa entlatl sftejr ﬂ%f‘éﬁl g}%ﬁl i& blﬂdlﬁgj—éf' p(SQI}% Pre Galf) W B 5:
hyb#@i@atioaant! IRbNdizaGhapiférs MY a sah cougevaadn ofmmqbow@t&abQM and a
pH kﬁwé\éﬁ élg%’% and £5 0b2 yablyvap}l)re h %diz(a i g)?lﬁ?ncgﬁlgrz%s oD AR

crobea por t urt
blockengraeends sath ap Deyglzardt abbleﬂmhdper@s irdgmated idomaturesathoapPiradiNA,

bovﬂlglséﬁrﬁl)éfbgﬂﬁ] (B@@P‘%Dé%r &her%@gkrﬁbinstﬁemm ADBRIbES pre-
Bl osystens, Foster derivati zed nagnetlc

hybidizalion by gerpryisesrfe f @él SRFBINSX Penhargds abitipa Oy 8% and
100%eg){19 QiL:na(Lﬁcog freagm-léﬁﬁﬁ ?eﬁ?ﬁ!)r;r %rnﬁﬁﬂﬁ g‘?imé!ﬁﬁ%?ent Je%gém%nce nucleic

rmany ; Gener al y he size and sha e
aClefAflathﬁ*i %?r@wéra@rer@bn@zaﬂeﬂ pyffes mmprﬁﬁ\ﬁé&%ﬁ% MO Mg H 0 mM

Nal—tﬁ’@456 h&1 EBTY G:)H 'pi) @OGSW’F ritBn 8108y 2Ad 0150 HBMEI A pre- hybrldlzatlon
m di anmet er are preferable,

undr ed,
and ﬂ“h‘@gﬂ‘@’é‘& ng Erafmay alﬁ%@ﬂ@&@@%ﬂ&é@ivaﬁs 8458 2hiRAm PR fele .Cemmbf
strldg@ﬁcgaemm{ytamn{oaﬁlmqﬂqloﬂhé ©oREEd Led-ipdart a&ets Viindl bhe M8 A

rea Preferab
xR I e R SHRABe U B P UOBAT G ey probe
Aftdr afpoidadk e @r&oﬁrﬁ&hﬁfﬁd)n spbd&ﬁcaay Bouus &dstﬁﬁgeﬁﬂy@f@b @aeigovet) by
vention. Such nmicra

vasljaf e S S C AR B S0 ol G ke B g e
sobhmﬂkaQEmgﬂUUpﬁmkanapQ&heszmmgxmagsmmnMﬁdram&aQan More

prefﬁrg@? t za Ignoc %cht%%' fd) {'ﬁ nls gr@ dggx%emeldr!o Qp&o&%péeftb?llov\\; éhe

codes nventi on consl St
melfmagerspeamte aftee asgagbicg a;irobﬁsmt the ha}tnon@ntzaton ol jtthefghe wash

solut ol R 09, gne\%lf)(fblﬁ%ﬁgﬁ;z iomhk %s 91uh§}?1§; b&@@&lrab&f%@ 0'1 0.1 M.

Brenner &n ) ) ove Sy nt hesi s
t adastrumgiss fod mgaspiingropti slgrﬂSeeS@Wélc/ rﬂuerie@ammmls dpe labeled tags

hybﬁaamalt@ﬂﬁg@{s $n Qtn &B8ray 3GLscLig@Sn AL m@,@ﬁg réfae&@J, wecibfase
upports, such as m croarrays. Suc ave the

mcorggrqtc@\,qyﬁ@‘elpraﬁeﬁﬁtewt lsw pybliggtion g\jO 95/22098 Resnick et al, U.S. patent
4, 12%@@' @HNMI}MDH&aHU @NMW@%Ison et £1| U.S. patedt \b78F3ak; Philas et

o Gl et %B&’é@@ﬁl‘reg@@gnﬁ% SehreBetigplae: BB Sl e

the IIRY vary in length depending on the enbodinent, but

gener al | the r e of fro 2 to,10 . .

o g iaradh Brete g Ererg s gy g mimieoERe + sy o
solid psham rﬁatérmlsﬁmaylbe hﬁzdt\mtﬁﬁﬁz m\remhcmngtlhdm@n&robézﬂls tmade éfrontrolled
pore gzas% f(tIJGn % O%VP\ﬁ)y cross % lgad Pg Sﬁr\’e\@ee a% filc ctoP(% Zmearsr el uﬁo?cgﬁ?%ﬁddegyan,
late>g palyavedsin, \Ahqbg\ehkee dl@@@ﬁed inghe fgh@\mog eavagy references Meth. Enzymol.,

Sect%n%?%l\o{ d%‘ §o§ dﬂg)é?a%ér%% Cvck(dil?ﬂgiég E’S;Ja{é Ghs 437881 4;

SucC S are
4 419@7&1@%@@@1720,@% ARed Chaptesd ﬁve ﬁgrawalatdlﬁ@eé{eﬁms in Mm@ulahe

Bioll AvGRSY, gﬁumg @}e&egotwgrma dosY. mmﬁ’&&upgbﬁ rtlﬁe‘?ﬂg%ﬁé s

nt ai ni alrs ridization are used to

commerrcmlmvadatﬁmnqcle@f@f&%@flsat@w ERfapdoolystygaseiited: avpiale from

Applidd éstyg’t@xanWostJ r@@ty}@Aﬁ Qérp/laﬁze@fnaé%ﬁg 8&&! ﬁ&&ﬂyr@@%‘reﬁ@d with
words i s as | ows. " Assuming a word I's in place and

-20- o
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that a successive word is to be added. Since the

previ ous word can he any of the eight words, then 30

the material to be added will need to have al

possibilities in the next position, call this "H ",

and there woul d be eight such sets. Thus, when the Sfa

Nl siteis cut we will have the follow ng end:

pZl1z1zl 721 72JZQzbzozQzO ... (I11) ZlzoZoZuZoZo ... -21
polye@l?le“\é?%c%l {e% Tex%!iGéTMa}ﬁﬁ)ptPB@m@HCJﬁ%%Erd@@rrﬁfly)I He t@dx‘ﬂ@ d

are the nucl eotides of previ ous
Gengsid theéﬂg andpqhageg)f anmﬁ%gqqlap@ Cgﬁ@uﬁxowq\ﬁé nﬁ@g\}a%rnathp §ize range
of a%w %% by & WhbiNginkibe e% 20001065 Igfdmf}.TQfeFrMLe Brefelableds they fhdARate
site to gl ve BK#

the ergmqmﬂprznggpnz lamz@erton”es of ollgonucleotlde tags with minimal reagent
and %M%N%%Mg%@%e@aé% 46R1 A @B @\Vagaglﬁﬁom gang@

are the nucl eotides of the next word,
Labeypigrigs{garmish M redasgpicrgbgady ipdhe lw'fg%qnmsécfbm‘é@@%aa%are useful in

a vaR&Q Gﬂﬁie?? andHAEa eIl DRV R a UrREWE linlaBE Lroae For&idlBesizing tags and/or
enentary to all of the possible ends of the

mg%wggvﬁaé product of formula (11). Thus, ligation of

the two products permts conbinatorial synthesis of

the tags. 15 Taggi ng Pgl nuclquldes In one aspect of

the invention, all fraé#é@?§4%¥—ggch genome of a

popl bxaatasprrat bf/bngeatmmsdeabéthe inahmbe chngisttdfl fiedieases and are assembled
into %gbn‘glézétl?n tggs o ¥ow\{\r?§rad ‘?003 Llll‘ee %:Jn %r r‘%c& cl:-n?trge négon ﬁ IBS‘C%II’I&‘%{? (Nlllxams
(citedabdvely éﬁorgeylhhtsxs aagumwbm@zatlagtaqurmnﬁmmma@eqmm@eﬂems of the

. t | .
anti fﬁ%?gt%‘gﬂ%tdﬁo sqﬁ}d ghasgsu gcﬁ'?sb%ﬂclggesl ng grtog d%g gﬁﬁgt : %Qﬂngqte r11°ooll(§)w1onfg form
(SEQHaNhdenti on. The 20 tags may then be used to convey

i nformati on about the fragnents, e.g. the identity of

a nucleotide at a particular locus, to a

hybri di zati on NYF -~ HedBOUN RIS ~or di nary (T

skill in the ardpaNnderstands that theksel ection of

5-word oligonucl eotide tags of five nucl eotides each

and the use of conmal ess tags are design choices that
whefeay, ah@Hy &€ weflis dE@WBdHIBQIO@ fhgtak eesgﬂﬁﬂ sboae)doreensile a‘mat \Sords

f t (Y
s AP Uy SRR L e B0 LR o o
2tomammh@n&5nuB@ﬂqbomepmsﬁMMnﬂmthgeabhxm3n§bemkauksuuamgh One
factor in sefectgqegs\\hv%r??lea Jspvgh%%zhgr tﬁ n%rS%gslgfl @fFegtlrllcaT?oH%L%%? shdh a?type Ils

di'thonal
restrcxtxmstnzmm whosefecodnitipo nud:ctl@mgectbaraca@snCSA@@A‘Eta@TWNength Using

an e%ﬁ%ﬂd Igﬁ‘%ibeg%?g 6&@%&‘1 V\gragl;% C%T%e%ﬂoﬂ&i 1& p&%&tlonal vectors,

are preparead In separate [ asm ds
and ths Ditese@nibbelfaingd tByreafipcty Pk The® reaeeits eonin{ng Pti’ébbf hybridization

woﬁl@’oé%@ dsed Wt*oﬁlhwbr% paf? Q@Jv@r@iroﬁta ?tol%y ads&fRl %F‘e@u]ly%e]ow
[e-Word Library and Coun Array El ement -220

o |T e @rﬁéméfnﬁémcwmly aqdding wqregp es ﬁ%wcf ﬁswrﬁgﬁ Ve isdp place and
that & slcBddsiPaS6rd QB YENRE]. [ ek ithe@relious word can be any of the eight words, then

the material to be added will need to have all possibilities in the next position, call this “H,”, and

there would be eight such sets. Thus, when the Sfa N1 site is cut we will have the following end:

p2121Z1Z1 leOZOZOZOZO (II)
2120%020%0%0 -

—21—00
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AIT]3ET, where "x/T" is an equal m xture of the two
bases "x" and "T" at a particular locus. This el enent
encodes a repertoire of 1024 (=210) different
sequences that permts sequences to be counted by
hybri di zati on of copies of the sequence to an array of
conpl enentary sequences, i.e. a "counting" 5 array.
This elenent is referred to herein as the "Counting
Array" or "CAR' elenent. In this enbodi nent, about 30
copi es of each genone are tagged and each is | abel ed
W th one unique sequence. Thus, if any sorted
whefmhee‘CZL,l’ls’GarE Shehodledidésaf haveded \mm’ thd 6Z g€ qreshcicleotidet bt previous

t th
worﬁﬁl‘nc? pplls a @830&‘%% gré)gp 'gn%glg n%vor fdreg P}g ceurtté ?Iéesds words of E)gmuqa (1) at

the Ik Gite to igive KEEQ iy 8OeEs: whi ch has resulted in an altered
nol ecul e. Note that however much any fragment is 10
anplified that it will always possess the origina
sequences in the CCHOUATING &rF8y2-2preser vi ng
cardinality as -dicSTRABYNNN-Grd £heZcoAdehtd@at i on of DNA.
A plasm d having the follow ng characteristics is

wheRIRSIA WeL £ the n(néléon@& optRhed '\)Joﬁi aringke . ) at@the%@cﬂé&@&%f &f the
restriction sites: 15 GGGECCC AGGCCT

pOSS(b%epa)/aae Bg}glg;t; Y}}(ﬁﬁp\)agqﬂ@%t @plg@é e@éeﬁnﬂgvgltarmall%ﬁhe possible

endsl of tRREEHze f)l’fo@ﬁ& b 2% QNS TG R dnlo@ e bhepro@icd pe@fits t he
above set. Next for each word the strands of

compigptprgAhsyiiest eitbhiEgsar e synt hesi zed (SEQ ID NO. | | ):

20 5' - pCNNNNNNNNNNGCATCNNNNN] WORD] A

3" - CCGGGNNNNNNNNN GINNNNIN J(JCCGGp (Sfa Ni) 25

where | ower case "p" osphate group.

Af Hn@bne&tﬁlp&etaﬂfltmgmtehl&)nsilrfmgdﬁnts tihactedesorandf al pepulgloo nEgknomes are
labe’é w1t ¢ nCegcrog%%\é %arllrsJJl’fn W ;S'crl]s 5erlec¥edcfro%aa\clfle$egtom éefggﬁe%ﬁﬁ%gﬁgé{ﬁhe
ohgcniudacasle spe @r@q eaeh gewnrtecblaz:mlemqae tagethercemmmoypeqence iggments, e.g. a
restns’c?&lrjﬁ%gn% f]‘i £ Ertmlla? an?sncean b2 el&?éd%%?{%e m{hoéﬂ §1ethé Avdn@h. The

P ements for |§1 coun array are
tags synthaebé lzsedjtoaﬁnmveah@@rn@tlorsaé@@ﬁ@ frsgmprsy, eisi tﬁ?jldﬂfgjltbsvftaémcleoﬁde at
a a%ul%oé% lib a p}ﬁ)nﬁﬁQth a?rgy tfop£ reh@u€ rOrQerl)r'dfna@%HHQﬁthe A LiRferstands

ynt hesi’s, 'ow ng structure i s obtai ned (SEQ
that thgser{@uoqszf)5~wors ohmm@@mN fivomcieg] ¢esrarh apdithpypspf ggmmaless

tags hr@-ﬁg—s%;r F@&%I@@WN% de%@rﬂﬂg oastmzéoal%% Shanritof @3Rarticular
-23- 0 Usi ng the prine

apphcsﬁonwmx@@@éqfrwrg}@@ﬁ&&mg(eﬁbwwﬁ mEmat g §ropsHi digveset g2y be
usedG® an@t@hct ﬂhlﬁ e5ve Ebpertdire hAK@d%l:nkﬂHl ge18s Rﬂferal&ly’ldam v(&j’ﬂd?d cloﬁet(nn a
e S asm as.

i ngl e-wo
pls g g G AR e g osion o e SRR uR a8 or
the counting array are in the library. This enbodi nent

i s designed to,attach tagsf§ ragnents generated by
cleaving with @ﬁ%: " réic am |y of restriction

endonucl eases. T&hﬁse enzynmegscpgrmt the generation of
the fragnmentscodrrseveral disfrterent | engths: Enzyne
Recognition Site Average Fragnent Length

Using these words, 64 di-words are prepared in separate plasmids as described in Brenner and

Williams (cited above), which is incorporated by reference.

A. Single-Word Library and Counting Array Element.

-220 ©
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Bain HH _ (4. GATCC 4 Kb Bain H + Bglll 3 GATCC +

G LGATCT 2 Kb Bst Yl RLGATCY 1 Kb San 3a LGATC 256
bp Al of these | eave the sane end when cl eaved,
nanmely: 10 5 -NN NNCTAG@ where "p" is a phosphate
group. This may be filled in with a single dGIP to
give a three-base 15 overhang: 5 -NNG NNCTAG 20
After such filling, polynucleotides or cloning vectors

cutinhd eh*anﬁhB{ent( moeiasik woRdibRe}y @tains ‘d’fénﬂ:ﬁsd se@MRE [GLTH a/T
n 13g bl .
e S B T e i

elenGnOdhic duigs é)fepefrt‘oag RIS (=2"T higfefehtnaduet@ndbtrpdaititsRagiedcheto be counted

by hg?rlujéiam{) V\% rcaﬁnes gheéfqugnc‘te é(j e{\r'%?iré% ﬁ%omglepe%tfr&?%ufzrg pll .€. a “counting”
arragi Tleg {l&pﬁm} isgdfered to herein 30hPrGoweing)ArRyT oretCAR” Rreimgsr [iizhis

emb%%j Jl\goutaSrO% Oﬁgsbolf tegcﬁgclerlo}/neséﬁel tg%%eg %Ldr&ilc%l i€ fggélgie\%thgﬂg unique

descr
sequehoy & huss QAny s@OecBnOIEmLﬁbb ‘é)umbtpdilam domaue seguenpfefopthgs array, itis not a

gen(lnif)ebd’ lﬁ&'&’gg thaﬁs‘ﬁomg r‘rz;vg rnﬁﬂtlp?e sg@ﬁﬁéeg Sclﬁ&jlé %Q&? toﬁ@ﬁ}gs@ﬁtr&h B9 fhe

possi
procegsridéhdnaresibiadingh akﬁ@ﬁrmol#w&m]\bf?éh% hewsrver midhjay fagment is

ampt l" éﬂkzﬁq vm{ alWa&ﬂ%Eseg' tﬁ@dl%gqa%eﬁl%ﬁees TthScRnGRURLE PWRE-ting

rara hen used essentially as described in
CmdBP@ﬁﬁé‘“HHUHWVﬂ¥F%W@“@Eﬂvgénﬁbove) to construct

ol 'AQEM& RAtIgR: hRGEng dHArabBiissic S BOERAL (i) hdSupf ditesdnd (ii) a
flan primer binding site is that shown above as

S“““??Pﬁ@ﬁ”%mnsgﬁd the other contains a recognition site
for Fokl, 5 -GGATE 9/13), which contains "GG' and

t her ef re cannot y of the descri bed above.
The f qﬁing vecégé @$enents ar&%%gﬁthe3|zed (SEQ ID

'10 5 SfaM Sit mord 1] [word
2] N8C‘ATCC and (SEQ ID NO 15): 15 3' - CCGGEGNLO[ SfaN
Thesisttes]|ehS| hawr A wiidhos abs@it NOBTASEWFMGted from the words of the above set.

Next for each word the strands of following element are synthesized (SEQ ID NO: 11):

57/ ~pCNNNNNNNNNNGCATCNNNNN [WORD]A
37’ ~CCGGGNNNNNNNNNNCGTAGNNNNN [WORD] TCCGGp
(sfa NI1)

where lower case “p” represents a phosphate group. After annealing the strands, the element is
cloned into the above plasmid by cleaving with Apal and Bsp E1. Several plasmids are picked for
each word and the clones 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 synthesized and also a
second primer binding site which will be required for later amplification. After synthesis, the

following structure is obtained (SEQ ID NO: 12):

37 -NNNTCCGGA [N;5] CCCTG [ (G/T;G/T;A/T):G/T]GTTGCTTCTCGCCATGGNNNN
BspEl BsmF1 CAR element Sap] Kpnl




10

15

20

25

30

where it
refer to both word
conpl enment s.

form a doubl estranded el enent,
pl asm d digested with Apa
accuracy of the incorporation,

each "doubl e word"

ARG R O

lsola‘,tecpﬂoe&kefuxet ther ah @il sed udngeoihejountsigdirgest adhalitrary Bst
8 fet aggﬁrées?gflg’d Gto ];tta%ﬁ 1&%%‘[% J%%r%erffé gegergted @ 5€a’vmgwnﬁ the

ment1

mh éhs pgdimentd

is understood that the "word I"

sequences and their

it
and BanH .

20 severa

and "word 2"
respective

After annealing the above fragnents to
is cloned into a
To assure the

cl ones of

vector are sel ected and sequenced.
Usifofpt gsma@f s diNNAGGE CTRY, s 06 G AATNSEQ IDMNG:y1 3piht aioned chyied, cleaved

yl at e

A g e SRR

25

“i@mds fa81l)d§$€s[ricbedenaWbase§F Higheg eghptmes pﬁglﬁteha/gan@atlon of the

d
fragglent[s Eseverél dn‘%r nl I%E\gﬁé

enera

-H, are anplified and cut with
foll owi ng single-wrd fragnent:

30 [Apal_3|teINi o[ SfaNl site] N5[word][BspE | siteTh]

[ B? nﬂ;: z?ln'é el”[ Fﬁ‘R] Lea! . %&‘ﬁééglﬁi itea.Nl H %ifeéglgﬁt Fragment Length
Banp} ©F N L WOTAT | BSpEl pi pd oSt sttt | R ek
Bam 1 BRI, oo o GG TES R ora99°and ene bet ol o
Bst Vi 35 \.Aher ein ZQQ‘L{'QAJI;‘ A—1-8 cont ai Elﬁi’g vessels
Saudahel ed A-H. To eachAssel a different 255

Yl -digested -25- o o genone is added, after which a

All 8f thdse It thSdang bt w&ﬁt‘éleﬁmg{m{atyi A-H,
I N eac

reaction vessels with the follow ng single-word
Row Si mglewWord Fragnent |

vessel s 1-8,
of
fragnents:

row to give the f

is added to

ol l owi ng array

ABCDEFGH

2ABCDEFGH 3mkB® DEFGH 4 ABCDEFG
H 5 A B CDEFGH 6 ABCDEFGH 7ABCDEF

e & 1R Bl

h%rr'?!i b% Jhgmsvlf ngal

ragne

dr(ﬂ"P t§ ggr?{}]}e% base

0 give geno

m@ﬂmmgnents havi ng S|ngle mord fragnents on both ends.
These fragnents are processed as follows so that a

si ngl e-word

f ragnent

reaction constituént®8¥¢rom every vesse

are
10 Row Singl e-Wrd

Fragnent |

is on only one end. First,

t he
in each row

pool ed so that BYGHPri xed sanpl es are obtai ned.
A+B+CHD+E+F+GHH 2

Aftef B G g BblyhiGetédtides or cloning vectors cut with Sapl (underlined below), which leaves

the following ends:

5'- .

NN
.. NNTAGp

permits efficient and directional cloning of fragments.

The final construct has the following structure:

GATCGAAGAGC ..
GCTTCTCG ..

.. [Apal site]N,o[SfaN1 site]Ns[word][BspE1 site]N;s{BsmF1 site][ CAR][Sapl site][Kpnl site] ...

Primer X

Primer Y

Primer Z

were “N” are arbitrarily selected nucleotides and “CAR” is a counting array element, as described

above.

-24.- 0o
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3 A+B+C+D+E+F+GtH 4 A+B+C+D+E+F+GHH 5
A+B+C+D+E+F+GtH 6 A+B+C+D+E+F+G+tH 7 A+B+C+D+E+F+G+H
8 A+B+C+D+E+F+G+tH The DNA of each of the eight
vessels is denatured and Prinmer Y (pAGGECCTN, , GGGAC)
(SEQ ID NO 16) is added to prine the 3' tag sequence
of each of the single strands as follows (SEQ ID NO
17 AND SEQ I D NCOL 18): 15 AGGECCTN, - . GGGAC
'CI';TCCGGAN,SCCCTG[ CAR] CTAG [ fr agnent ] CTAG [ CAR ]
rimer is extended using 5-M-dCTP to
B. %?nggé’ﬂfé Lf%?freéwu ng (SEQ ID NO 19 ANDgSEQ ID NO 20
20)Here a library of 64 vectors is disclosed each containing one of the 64 possible two-word, or

“di- mﬂ*@%@% woﬂs% rdd%%ne%&]ﬁ%cé ) él%ﬂRé S%;I:-sc.:(This

doubplé-maginidrdry m@uﬁMhﬁQ@ 6 (ﬁscrlbed in B2GmOGnd\Milliexhs fchel above) to
f
cons?rugﬁ)higonuclecﬁsc’ie %§s In %n% é’n%%?ﬁng,k h@'f'%t ﬁgl’}?Lg%Flﬁlgr tm/dl{é% EIS that

aton
shoWra:gnove\Méﬁnmhé< ij arajgmmltles cmaénscﬂl rm@dowﬂ? for BekiH -GG HBG(9/13),

wh1<{hecfo¥11]§%pq§(§1 aeglfi olfélrerfcﬁgg%ﬁéi §%pa gf ﬁl@@ord; %ged %otvg

eavi ng OW ng
CCEACf AR NGAT] feteang e ﬂlle]symheSlzed (SEQ I D NO 14)
CCCTG[ CAR] CTAG fragnent] ... T 10

fra ment | GATC[ CAR] [ BsnFl S|te% [Primer Y]
5’-[pw§ro 1[8ﬂéﬂi!NséWf>és|i f%#ﬁﬁ@ﬁér%%jewf ¢ agment ] CTAG CAR]
[BsnFl site] [Priner Y] [werd] N=[ SfaNl site] [Primer
The "GATC overhang is filled in with dGIP and
and { J¥113)t he ol I owi ng adaptor containing a 15
prinmer bindi ng SI te for sequencing (SEQ ID NO 22):

SRR A, N O0E AT, 20 ety et €

right hand portion of the fragnents are manipul ated.

wheg\o ?Ena%!:s og‘glgﬁge ﬂx?‘org 91 %ngm@ord 2'” rreﬁér'to E(nﬁ wg:rd% éﬁfenctepﬁld their

rand are replaced w his is
reSch@)mnlme@ bﬁercﬁemtlmﬁthh@Otm@amé‘i&@ fiof”ag Aeibiegtranded element, it

is clJéHeH %@Q?I\A\érﬁl %@stéa'v&-m#%\éaﬁﬁ'%?msﬁ:i It g@ﬁNss%e the accuracy of the 1ncorporat10n,

i
sevegl pipnasPieachfiipuble waesk ww@ortaﬁée@%t?daw%ew‘t%d P SAvits A ﬁ%‘i“é@rds may be
com%l;h@ﬁ%otbtam-g@ 8y PCRANEIY SodyRii & fasednddo®bgamieng W th

a

C. Tagging Genomes.

About 1 ng of human DNA (about 300 copies of the haploid genome) is digested with Bst
Y1 to give fragments of an average size of 1 Kb, after which ends are filled in with dGTP to give 3-
base ends as described above.

The eight single word libraries, labeled A-H, are amplified and cut with Sapl to generate the
following single-word fragment:

[Apal site]N,;o[SfaN1 site]Ns[word][BspE1 site]N,;s[BsmF1 site[[CAR]

[Apal site]N,o[SfaN1 site]Ns[word][BspEl site]N,s[BsmF1 site][ CAR]CTAp
Primer X Primer Y

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 Yl-digested

-25- o o
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20

25 to give in each of the eight vessels the sequences:

[fragment ]| GATC[CAR] [ Primer Y|W

[fragnment] CTAG CAR] [ Pri mer Y] WMWY 30 where all eight

words are represented in the overhang and "W

represents a nucleotide of a word or its conplenent

Next the di-word libraries are pooled, cleaved wth

Fokl, then ligated to the above fragnent to add the
gen&ﬁé(l's amﬂ difterT\hﬁc}ﬂfd)ﬂ@Sﬁ siingle&@l‘ttfﬁd’guﬁﬁi NYH, iid adtidigo desdly 188l in each

row I B3 e BipHBlfRpiot AAG5 gsehS §é€ﬁﬁ?@%wmg§ﬂgk§ﬁ Figet:

Conpass Genetics LLC Brenner, Sydney <120> GENETIC

LIl A aY =il = 1.Q=7 A eSt 1N

ANALYSI S BY SEQUENCE- %DEQ\EN CORTI NG  <130> 8802. 01US
1«.1.4 > ISHEIR55718 —Ip— 158> a
4 081  Bi51>¢004- qu 12 <E‘L60 2p <t70g Patentt

YVersi on 313 2105l 21 1h K21IpS PNA| 213>

H
nkhown 228> <223> Rrobe [<40D> [ agtctactgg|tthca

45 | <240>]2 211> 23 [<21¥> DNA <P13p Upknown | <P203

22B> #robe B<4(00>C2 gggtt qogaqtE tthccecttit &@gc |[23H

210> & B C D E F G H
8 A B C D E F G H

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 single-word
fragment is on only one end. First, the reaction constituents from every vessel in each row are

pooled so that eight mixed samples are obtained.

=
<

Single-Word Fragment

A+B+C+D+E+F+G+H

A+B+C+D+E+F+G+H

A+B+C+D+E+F+G+H

A+B+C+D+E+F+G+H

A+B+C+D+E+F+G+H

A+B+C+D+E+F+G+H

A+B+C+D+E+F+G+H

RN NN | B[WIN|=~|O

A+B+C+D+E+F+G+H

The DNA of each of the eight vessels is denatured and Primer Y (pAGGCCTN,sGGGAC) (SEQ ID
NO: 16) is added to prime the 3’ tag sequence of each of the single strands as follows (SEQ ID NO:
17 AND SEQ ID NOL 18):

AGGCCTN,:GGGAC
TCCGGAN;5CCCTG[CAR]CTAG [fragment ]CTAG[CAR]GTCCC ..

The primer is extended using 5-Me-dCTP to give the following (SEQ ID NO: 19 AND SEQ ID NO:
20):

AGGCCTN;sGGGAC [CAR]GATC (Me) [fragment JGATC (Me) [CAR]GTC (Me) C(Me)C (Me) ..
TCCGGAN;5sCCCTG[CAR] CTAG [fragment] CTAG [CAR]CAG G G

-26-0°



10

15

20

25

30

<211> 20 <212> DNA <213> Unknown <220> <223>
Adaptor <400> 3 tattagctta cttggcctta 20 <210> 4
<211> 26 <212> DNA <213> Unknown 0 -28-0 <220>
<223> Probe <400> 4 agtctactgg tttcaattaa ttaatt 26
<210> 5 <211> 23 <212> DNA <213> Unknown <220>
<223> Probe <400> 5 gggttggggt ttaccccttt ago 23
<210> 6 <21.1> 15 <212> DNA <213> Unknown <220>

All S%%Bsn?&%b&zo{ Hzméntd Sagat-gars REagthykion, 82HXorkhe site to the
< < > DNA
left of the tag.  When the fragments are cleaved with BsmF1, the lefthand tag is removed up to the

“GATC?” site, leaving the following (SEQ ID NO: 21):

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

T

\s

GATC[fragment]GATC[CAR] [BsmF1l site] [Primer Y] [word]N:[{SfaNl site] [Primer X]
[fragment] CTAG[CAR] [BsmF1 site] [Primer Y] [word]Ns;{SfaNl 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):

N,,GCM® ATCAG
N,,CG TAGTCTAGpP

The methylated C in the upper strand protects the lefthand site while the right hand portion of the
fragments are manipulated. Words are added as follows. First, the C’s of the bottom strand are
replaced with 5-methyl-C’s. This is accomplished by denaturing the above fragments, priming with
a biotinylated Primer X (5°-biotin-GGGCCCN o[Sfa N1 site]Ns), copying with 5-Me-CTP, and
removing the strands with avidinated support. The fragments are released by cleaving with Sfa N1

to give in each of the eight vessels the sequences:

[fragment] GATC[CAR] [Primer Y]W
[fragment] CTAG[CAR] [Primer Y]WWWWWp

where all eight words are represented in the overhang and “W” represents a nucleotide of a word or
its complement. Next the di-word libraries are pooled, cleaved with Fokl, then ligated to the above
fragment to add the next word. The process is continued until the desired number of words is added

to the genomic fragments to complete the tags.

-27-©°



<213> Unknown <220> <223> Probe <400> 7 tcagatgacc
aaagttcaga tgaccaaagt 30 <210> 8 <211> 10 <212> DNA
<213> Unknown <220> <223> Probe <400> 8 cccttagctg
10 <210> 9 <211> 31 <212> DNA <213> Unknown <220>
<223> Adaptor -29-00 <220> <221> msc_feature <222>
(6)..(26) <223> nis a, ¢, g, or t <400> 9 gcatcnnnnn
nnnnnnnnnn nnnnnncatc ¢ 31 <210> 10 <211> 16 <212>
DNA <213> Unknowmours22(0>sx@223> Adaptor <220> <221>

m sc feature <222> (6).. (16) <223> nis a, ¢, 0,
<110>tCompass Genetics LLC
Brenner, Sydney
<120> GENETIC ANALYSIS BY SEQUENCE-SPECIFIC SORTING
<130> 8802.01U0sS

<140> US/11/055,187A
<141> 2005-02-10

<150> 60/543,887
<151> 2004-02-12

<160> 25

<170> Patentln version 3.3

<210> 1
<211> 15
<212> DNA

<213> Unknown

<220>
<223> Probe

<400> 1
agtctactgg tttca 15

<210> 2
<211> 23
<212> DNA

<213> Unknown

<220>
<223> Probe

<400> 2
gggttggggt ttaccccttt agc 23

<210> 3
<211> 20
<212> DNA

<213> Unknown

<220>
<223> Adaptor

<400> 3
tattagctta cttggcctta 20

<210> 4
<211> 26
<212> DNA

<213> Unknown

-28-0 4



<400> 10 gcatcnnnnn nnnnnn 16 <210> 11 <211> 26
<212> DNA <213> Unknown <220> <223> Adaptor <220>
<221> msc feature <222> (2)._(11) <223> nis a, c,
g, or t <220> <221> misc_feature <222> (17)..(25)
<223> nis a ¢, g, or t <400> 11 cnnnnnnnnn
ngcat cnnnn nnnnna 26 <210> 12 <211> 65 <212> DNA
<213> Unknown <220> <223> Adaptor <220> <221>
<220>mi sc_feature <222> (1)..(4) - 10 _ 00 <223> nis a,
<z223>c.Prgheor t <220> <221> msc feature <222> (37)_

<1005 (56) <223>nis a ¢, g, or t <220> <221> m sc
agtcgtra%tgg %%gcaag:gsg ttg ti) 26

<210> 5

<211> 23

<212> DNA

<213> Unknown

<220>
<223> Probe

<400> 5
gggttggggt ttaccccttt agc 23

<210> 6
<211> 15
<212> DNA

<213> Unknown

<220>
<223> Probe

<400> 6
tcagatgacc aaagt 15

<210> 7
<211> 30
<212> DNA

<213> Unknown

<220>
<223> Probe

<400> 7
tcagatgacc aaagttcaga tgaccaaagt 30

<210> 8
<211i> 10
<212> DNA

<213> Unknown

<220>
<223> Probe

<400> 8
cccttagcectg 10

<210> 9
<211> 31
<212> DNA

<213> Unknown

<220>
<223> Adaptor
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<223>nis a ¢, g, or t <400> 12 nnnnggtacc
gctcttcgtt gkdddddddd dgtcccnnnn nnnnnnnnnn nnnnnnaggc
60 ctnnn 65 <210> 13 <211> 29 <212> DNA <213>
Unknown <220> <223> Priner <220> <221> msc_feature
<222> (1)..(3) <223> nis a, ¢, g, or t <220> <221>
m sc feature <222> (10)_. (24) <223>nis a, c, g, or
t <400> 13 nnnaggcctn nnnnnnnnnn nnnngggac 29 <210>
14 <211> 42 <212> DNA <213> Unknown <220> <223>
<220>Adaptor <220> <221> misc Feature <222> (2)_. (11)
<221><p238s fgatwreq, ¢, @, or t <220> <221> nisc feature
Z§§§i<2§2>(€i7) . (37) <223>nis a, c, g, or t <400> 14
cAnhhninfAn ®Agcat.cnnnn nnnnnnnnnn nnnnnnncat cc 42

<400> 9
gcatcnnnnn nnnnnnnnnn nnnnnncatc ¢ 31

<210> 10
<211> 16
<212> DNA

<213> Unknown

<220>
<223> Adaptor

<220>
<221> misc_feature
<222>  (6).. (16)

<223> n is a, ¢, g, or t

<400> 10
gcatcnnnnn nnnnnn 16

<210> 11
<211> 26
<212> DNA

<213> Unknown

<220>
<223> Adaptor

<220>
<221> misc feature
<222> (2).. (11)

<223> n is a, ¢, g, or t

<220>
<221> misc feature
<222>  (17)..(25)

<223> n is a, ¢, g, or t

<400> 11
cnnnnnnnnn ngcatcnnnn nnnnna 26

<210> 12
<211> 65
<212> DNA

<213> Unknown

<220>
<223> Adaptor

<220>
<221> misc feature
<222> (1)..(4)



<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

-31- 0 0 <210> 15 <211> 51 <212> DNA <213> Unknown
<220> <223> Adaptor <220> <221> m scfeatnre <222>
(10) . (31) <223>nis a c¢c, g, or t <220> <221> m st
feaCure <222> (37)..(46) <223>nis a, c, g, or t
<400> 15 gat cggat gn nnnnnnnnnn nnnnnnnnnn nctacgnnnn
nnnnnngggc ¢ 51 <210> 16 <211> 26 <212> DNA <213>
Unknown <220> <223> Priner <220> <221> m sc_feature
<222% 4,7y, {,28) <223> nis a, ¢, g, or t <400> 16
aggcct nnnn nnnnnnnnnn ngggac 26 <210> 17 <211> 19

<212> DNA <213> Unknown <220> <223> Adaptor <400>
17nlsc_feature
(37

) .. (56)
nis a, ¢, g, or t

misc feature
(63)..(65)
n is a, ¢, g, or t

12
nnnnggtacc gctcttcgtt gkdddddddd dgtccennnn nnnnnnnnnn nnnnnnaggc 60

ctnnn 65

13

29

DNA
Unknown

Primer

misc_feature
(1) ..(3)
n is a, ¢, g, or t

misc feature
(10) .. (24)
nis a, ¢, g, or t

13
nnnaggcctn nnnnnnnnnn nnnngggac 29

14

42

DNA
Unknown

Adaptor

misc_ feature
(2).. (11)
nis a, ¢, g, or t

misc feature
(17).. (37)
nis a, ¢, g, or t

14
cnnnnnnnnn ngcatcnnnn nnnnnnnnnn nnnnnnncat cc 42

io 3
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ccct gkdddd dddddgatc 19 <210> 18 <211> 40 <212> DNA
<213> Unknown <220> <223> Adaptor -32- 0 0 <220>
<221> msc_feature <222> (20)..(34) <223> nis a, c,
g, or t '<400> 18 gatckddddd ddddgtcccn nnnnnnnnnn
nnnnaggcct 40 <210> 19 <211> 40 <212> DNA <213>
Unknown <220> <223> Adaptor <220> <221> m sc feature
<222> (7). (21) <223>nis a, ¢, g, or t <220> <221>
msc_feature <222> (40).. (40) <223> nbc <400> 19
<210>aggcct nnnn nnnnnnnnnn ngggacdddd dddddkgatc 40 <210>
<211>2(1<2i 1> i 9 <212> DNA <213> Unknown <220> <223>

<213> Unknown

<220>
<223> Adaptor

<220>
<221> misc feature
<222> (10).. (31)

<223> n is a, ¢, g, or t

<220>
<221> misc feature
<222> (37)..(46)

<223> n is a, ¢, g, or t

<400> 15
gatcggatgn nnnnnnnnnn nnnonnnnnnn nctacgnnnn nnnnnngggce ¢ 51

<210> 16
<211> 26
<212> DNA

<213> Unknown

<220>
<223> Primer

<220>
<221> misc feature
<222> (7).. (21)

<223> n is a, c, g, or t

<400> 16
aggcctnnnn nnnnnnnnnn ngggac 26

<210> 17
<211> 19
<212> DNA

<213> Unknown

<220>
<223> Adaptor

<400> 17
ccctgkdddd dddddgatc 19

<210> 18
<211> 40
<212> DNA

<213> Unknown

<220>
<223> Adaptor
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<220>
<221>
<222>
<223>

'<400>

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
222>
<223>

<400>

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
222>
<223>

<400>

<220> <221> m sc feature <222> (4).. (4) <223> nbc
<220> <221> misc_feature <222> (17).. (19) <223>
nbc <400> 20 gat cdddddd dddkgtccc 19 <210> 21 <211>
19 <212> DNA <213> Unknown <220> <223> Adaptor O O
-33 <400> 21 gggacddddd ddddkgatc 19 <210> 22 <211>
27 <212> DNA <213> Unknown <220> <223> Adapt or
<220> <221> misc feature <222> (1)..(20) <223>nis
a, c, g, or <220> <221> misc feature <222> (22) _.
(22yc_te2P8>= nbc <400> 22 nnnnnnnnnn nnnnnnnnnn gcat cag

2720)..(34)
n is a, ¢, g, or t

18
gatckddddd ddddgtcccn nnnnnnnnnn nnnnaggcect 40

19

40

DNA
Unknown

Adaptor

misc_ feature
(7)..(21)
n is a, ¢, g, or t

misc feature
(40).. (40)
m5¢

19
aggcctnnnn nnnnnnnnnn ngggacdddd dddddkgatc 40

20

19

DNA
Unknown

Adaptor

misc feature
(4).. (4)
m5c

misc_ feature
(17).. (19)
mbc

20

gatcdddddd dddkgtccc 19

<210>
<211>
<212>
<213>

<220>
223>

21

19

DNA
Unknown

Adaptor
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<400>

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

<210>
<211>
<212>
<213>

<220>
<223>

<400>

<210>
<211>
<212>
<213>

<220>
<223>

<400>
<210>
<211>
<212>
<213>

<220>
<223>

<400>

<210> 23 <211> 12 <212> DNA <213> Unknown <220>
<223> Probe <400> 23 acgtcggaaa to 12 <210> 24 <211>
11 <212> DNA <213> Unknown <220> <223> Probe <400>
24 agtccttaac t 11 <210> 25 <211> 11 <212> DNA
<213> Unknown <220> <223> Probe <400> 25 tcgccttaac
t 11 34- o 01l claim 1. A nethod of sorting
pol ynucl eoti des havi ng predeterm ned sequence
characteristics to forma 5 subpopul ation of reduced
conpl exity, the nethod conprising the steps of:
extendiddgd adpdiamer ‘@nneal ed to pol ynucl eoti des havi ng
pr edet ermi ned sequence characteristics to incorporate
aéﬁredeternined term nator having a capture nvoiety;
capturing polynucl eotides having an extended prinmer by
a saptare agent that specifically binds to the
capture noiety; to nelting the captured
pol ynucl eoti des fromthe extended primer; and
i gbrtdrng the nelted pol ynucl eoti des; thereby
recovering an isolated subpopul ati on of reduced
comel eXLE Y.

(1) ..(20)

nis a, ¢, g, oOr

misc_feature
(22).. (22)
m5c

22
nnnnnnnnnn nnnnnnnnnn gcatcag 27

23

12

DNA
Unknown

Probe

23
acgtcggaaa tc 12

24

11

DNA
Unknown

Probe

24
agtccttaac t 11

25

11

DNA
Unknown

Probe

25
tcgcecttaac t 11
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2. A nethod of producing a subpopul ati on of

pol ynucl eoti des having a conplexity less than that 15
of a parent popul ation, the nethod conprising the
steps of annealing a prinmer to polynucl eotides of a
parent popul ation to form primner-pol ynucl eoti de

dupl exes; extending the prinmer to incorporate a
predeterm ned term nator having a capture noiety;
separating the primer-pol ynucl eoti de dupl exes havi ng
an extended prinmer fromthe parent 20 popul ati on by
specifically binding the capture noiety of the
predetern1ned term nator to a capture agent attached

to hase su
p]r I'Ah@f:tg% quﬁﬁﬂl&g %o&/tnuggo% €s p}]avm% gr etteh glrng%squeémcc:% chélracte%stlgsnto form a
suhmpﬂﬂﬂmaﬁ&ﬁwsdb@m@@m@ﬁhﬂndbﬁhmpmhymyhéﬂ@tpﬂes havi ng a

%?trérﬁcslrﬁge(gt ;%{Xnaelr %}zsnseal'e:J]tg polfy@t% eogées %g?ngt%%dgtgltl?lRe%%%@%e%ﬂara@e%sncs to

incorpopad 'cymxte:teenmccdtemltrmmngnga @eslrerradetnon'pl exity |l ess than
LDk LleRild phif6: BB GOPkShichfBhind
§g§%g%5?3m%%%§§%222&ﬁ%§ g(%rpﬁer oc%gﬁ§nucleotkde§ gﬂmnSto
the caprepegi@nit popul ation to form primer-pol ynucl eoti de

ME@%&%@@& p&h RO RIS treRL{LARE pliRerl 0T porate a
pre eéterm ned term nat or havi ng a cap ture noi et

30

(l@jat@warratterdw@lypvféeoaﬁan%?rﬂpdeW%ragéatSP'a@d éi‘tP;BPFé*J@é‘gn of reduced
comple@Vi Ng an extended prinmer fromthe parent population

by specifically binding the capture noiety of the

predeterm ned term nator to a capture agent attached

00 Aam&Rdd ot pRBASE; aSsupRPtlktion(ofl pol ek lebtitgs hidvrg a complexity less than that

ol cleotides fromthe pol ynucl eoti de
Ofap”gﬂB%%§@§“gF?E%W@&O?Q“?ﬁ%mﬂﬁw P phase support, thereby
rae@aNerd figheatope lyeate@ddep opapatnt pspulafiorpo fyrmucinreodolgesleotide
gaV|ng a conplexity less than -35 -0 O that of the
Jar ent popul ation, the sel ected popul ation formng a
paeetitg thopinheatd iosorfonate sprbdesguend tegmieapg haviggalcapaiye moiety;
( té B lectk &
S%B%Iﬁ‘f.l% 9 Hﬁr%%%%wg@%leeogp{ &Jgg:tges thm 5}1 X en %gt aLIC Tony the Earent
populatmh éy sietifiondly Gindii gierppigure melfveqf tf@mﬁqﬁpﬁegmn@i temditaggh tquf capture agent
attacheJBglsbl%%hhﬁgugpghdaﬁel ected population after 5 Sai d
ep o ting. 5. The nmethod of claim4 wherej

mtmﬁ@le@amqr-acémclgqt@s derlexer HisebY FrgO\STRpA itadyict SHPRS’B%“O” of
polynudidlides @ikl a RpRity RAAANS bah@pattint fepuidn. pri mer

bi nding site on said pol ynucl eoti des of said parent

popul ation or said selected population. 10 6. The

rsrev\hﬁahdalfof gxloailcmga pOB@ERIN BT pdlyrREIERidSLILCRE S d¥streS t@fplafty less than

eatln d said different
“m“ﬁiﬂa?ﬁﬁqﬁ ﬁg”@g? “V@”@ﬂg?FéﬁgaFong sai d
00 lay it geQfrinde® palynhot@asdes 0N@panei€ p@olaticreto iftrmapriprer-p@ynucleotide
duol extension direction. 15 7. The nethod of claim5b
"P*¥herein in each successive step of repeating steps (a)
(lt)re@ﬂagmngtde) prinsa@ icdincatpdiftes prdetqpninadiernohaicli lagng & tapturemeaitty;

{ and S
L
pomﬂmdnbfameﬁumahmdmgﬁwamﬁwtappbngﬂkomwgmmsm@dwaw@ﬁrKFUH@H@agmt

attached to a solid phase support;

I claim;

duplex

(d) melting the polynucleotides from the primer-polynucleotide duplexes attached to the solid
phase support, thereby recovering a selected population of polynucleotides having a complexity less than
-35-
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upstream of a single nucl eotide polynorphismsite.
-36- 00

that of the parent population, the selected population forming a parent population for subsequent steps;

and (e) repeating steps (a) through (d) until a selected population of the desired complexity is obtained.

4. The method of claim 3 further comprising a step of replicating said selected population after

said step of melting.

5. The method of claim 4 wherein during each said step of repeating steps (a) through (d), said
primer anneals to a different primer binding site on said polynucleotides of said parent population or said

selected population.

6. The method of claim 5 wherein in each successive step of repeating steps (a) through (d), said
different primer binding site is shifted along said polynucleotides at least one nucleotide in a primer

extension direction.

7. The method of claim 5 wherein in each successive step of repeating steps (a) through (d), said

different primer binding site is at a different and non-overlapping locus of said polynucleotides.

8. The method of claim 7 wherein said different and non-overlapping locus is adjacent to and

upstream of a single nucleotide polymorphism site.
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