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(i. e ; complementary probes do not cross-hybridize) in another vector.

N

Exemplary stringent hybridization conditions are given as 42°C in 500-
1000 mM sodium phosphate buffer. 2 set of 42 20-mer tag sequenees, all
of which lack G residues, is given in Figure 3 of the specmflcatlon
Details of how the seguences were obtained are not prov1ded although
Church states that initially 92 were chosen on the basis of their having
sufficient sequence diversity to insure uniqueness.

S0 while it is possible for a person knowledgeable in the field to
degign a small number of non-cross hybridizing tags, it is difficult fo design
a larger number such tags. A co-pending application of the ewner of this
patent application describes such a set of 210 non-cross hybridizing tags that
have a practical value. A method described in international patent
application No. PCT/CA 01/00141 published under WO 01/59151 on August 16,
2001. Little guidance is provided, however, for the provision of a larger
set, say 1000 or so, of non-cross hybridizing tags. Siﬁce having sets of

-approximately 1000 non-cross hybridizing tags, or more, would be of
considerable practical value, it would be useful to develop such a.set. - e

Thus, while it is desirable with such arraye to have, et once, a large

number of address molecules; the address molecules shoulq each be highly

selective for its own complement sequence: While such an array provides the
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02/ 059355 PCT/ CA02/ 00089 24 TabPRé TA: Numeric sequences corresponding to

11311132 111232111 223 1017 312gJ§|y]20é5

nucl eoti de base patterns of a set of oligonucleotides Nuneric Pattern

Sequenc@PlYnti f ‘é“?erli Saugngpsgoqrrpsgoniiaggy mejegtige) 2 3 1 2 3 1 1025
13112231 %ﬂ%“f‘% 2 T8 PRI 1 3131222321
2113212231 027" T2 112312 3 s ;£§,3 21132132
2 102837 333 n 5 3 2 2075 3375 3 £ B2 1253 2 Lilfﬁulzg 23232111
212 432232355023 321231;3 3038035311271 13 43111213112
112 3110341 % 4112321258 2 B1112 2 321111123 & 1 3-2:dae3 1 3. 1032, 11
311 121331232 24211123 824133232310381 3 2 1aBel 21 1-1 3123
3112239132 232082 1P222132232221323 218212223222
1035 B 28312123 922331223 D331A3 232121 3 1 2142036 1112223
131 AL 322223123 3483722384212 1314912213211 3
321 21d38 3 %%%?2 32 %32 31 13111039 11
131 12,3, 325 112% G40 3123123113132
2122822131353 4043 251 3251, 121,311 3,112323221
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In Table IA, each of the numerals 1 to 3 {(numeric identifiers)
. represents alnucleotide base and the pattern of numerals 1 to 3 of the
sequences in the above list éorresponds to the pattern of nucleotide
5 bases present in the oligonucleotides of Table I, which oligonucleotides'
have been found to be non—cfoss—hybridizing, as described further in the
detailed examplés. Each nucleotide base is selected from the group of
mucleotide bases consisting of A, C, @, and T/U. A particularly
preferred embodiment of the invention, in which a specific base is

10 assigned to each numeric identifier is shown in Table I, below.

IQ one broad aspect, the invention is a composition comprising
molecules for use as tags or tag pomplements.wherein»each molecule
‘ comprises an oligonucleotide selected from a set of oligonuéleotides
'15_ based on a group of sequences as specified by numeric identifiers set

! out on Table IA wherein each of 1 to 3 is a nuCleotide.bééé. ﬂﬂniE€"“ :

e
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:(iv) m=16, mn = 6, og = 6 and eg

A is the total number of matched pairs of bases in the alignment;

B is the total number of internal mismatdhied pairs in the

alignment; - '

C is the total number of internal gaps in the alignment; and

7 D is the total pumber of internal indels in the alignment minus
_ the total number of internal gaps in the aligmment; and

wherein the maximum score is determined separately for each of (if,
{(ii), (iii) and (iv).

An explanation of the meaning of the parameters set out above is

given in the sectiorn describing detailed embodiments.

In another broad aspect, the ipvention is a composition contalnlng

molecules for use as tags or tag complements wherein each wolecule

comprlses an oligonucleotide selected from a set of oligomicleotides

based on a group of sequences as set out in Table IA wherein each of 1

g

to 3 is a nucleotide base selected to be different from the others of 1

to 3 with the provise that up to three nucleotide bases of each seguence -

can be substituted with any nucleotide bhase provided that:.

for any pair of sequences of the set:
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211 3 1133 x3’“’2 2‘%"2““_’11’ T 3Cx Jog 4 egth 3 (B » ey i, z'hzrqmz 2 1134 2 31
21231213 2t tadadfl(d 202(8B2 3 1135 23 121321232223
31'221 1131 1136 25 July, 2095 Oé)Z/ 9591:355 PC/ CAO2/ 00089 - 26

able I'A: Numeric sequences correspondi ng to nucleofide’ base patterns of a

et of oligonu cIeotldeéxlNunékrdspgﬁteﬁm Tpquente efdentifier 312 3 2 1
111313212322)1 24¢€, 3nld37 od 352n3 53 1,2ma 2 1311312
221221 1138 1 131 223 31311132- 1139
11...13... 11 ¥‘§ %326}%‘"23%1"9”6“%?[ JJ313| .

L. 1140000 0 2 fi l§ ih% total gupber of magched ppiys pEibapes pn Ihg AlidaneBt? 1
1123122 3 282s2tHe Iottall ndmdek 2£2inklddal RidnadcBed pdids dn2tne 3 1 3 1
31322122%11114_3@ 213113222311132212231223
144 3123113 S 2 2 2 3 32212123211145 31231121
1321132 1 X7As3zthe Fopal nynlag of intgrpal3gapy i3 ghel alignmen®3and3 1 2
3121 1147 3 Ipksleie ofall ndnerBot thtdrda13iRdeds2is thelatk gdmdnt4Binuk 2 2
313212223 12231.1.231149 .1 2313223111222
11321223 2t}-% ?‘1%6 “é““’z“l"% igeqronl,gaps) 15 %esa]}lgi““intf 39 23211
151 wherein the maximum score is determined separately for each of (i),

(ii), {(iii) and (iv) .

In another broad aspect, the invention is a composition comprising
molecules for use as tags or tag complements wherein each molecule
comprisés an oligonucleotide selected from a set of oligonucleotides
based on a group of sequenceé set out in Table‘IA wherein each of 1 to 3
is a nucleotide base selected to be different from the others of 1 to 3
with theé proviso that up to three nucleotide bases of each sequence-gan
be substituted with any nucleotide base provided that: '

for any pair of sequences of the set:
‘ML < 19, M2 < 17, M3 < 21, M4 < 18, and M5 < 20, where:
M1 is the maximum number of matches for any alignment in which there

- are no internal indels;

M2 is the maximum length of a block of matches fdr_any alignment;

M3 is the maximum number of matches for any alignment having a maximdm ' .



122113131323132111°232111 1152 11%5%%2?0%3123
13122131112131153 1322211131322 2311
1.3 1154 325%0%8_312223223112111311311155 1-31311
1311322 1323121221156 21121313113131232
123112 115y thg gaximgm Fup gf phg lpngths pigthe Borgept3twp Plorks &f 1158 1
21123 2 1uktdned ¥o? adylaRgdmént2of mdxBmin 3cddb9and® 2 3122231313
223121131222 1160_1 122122 3 213112213
11161 2 1 2“”% ¥ %hﬁ T Fug %%hi gngthp gtqa é g hS B 0%156 %‘%‘tﬁh“fl 322
3131 2 3 1haviapaplangphof] ag leapt68 f£or 2y glipnpent 2fJnakifud spofe.3 2 3 2
11132311,@4r3131113111312212232122313221165 12
231323213 12f22113111f21116 1121113232221
13132131 zscfre A grAign S flekeqmizeq accgrding i"i § sugtion 3% 5
2 2 1168 In TableBl-A3Ceadh ®lferche: nunerals 1 to 3 (nuneric identifiers)

represents a nucl eohi e chas@tandtber Qet h @ pURIAb Sl 0 t%e0i11fgt1ﬁent
sequences in the above I st co responds to t he pattern of nucl eotijde

bases present in th8 i 'f')n'i?c'f’lEl JtEe% °6f 1aasPRt i“ls\‘?\?ﬁcé‘ﬁd A HddCc DL i des

have been found to b&igwmrtty 0ss- hybridi zing, as described further in the

detai |l ed exanpl es. Eagh tagcdoegilﬁeb@@%@ 1&&@5?%&9 i Pl ¢ l?grgr{egyp Qh
~nucl eotide bases consjstin and gﬁsgrtl cularly preferred

A
embodi nent of the i Hv’esnttf‘?)gmt?h ‘WI"E‘P% 05 FP&EPH 0B the) plidoBpRyn 84D
each numeric identi thercoksl shover iof frablerl gapeliowHen adimbnoad aspect, the

i nvention stﬁﬁ@mmeﬂce&mhwmmml spwlﬁésfoeoﬁb%%lé‘é&iagé or tag

conpl ements whérein each | ecule ' .. onprises an ol gonucleotlde

sel ect e ¥Fonid §Bt %P“%Iclfgéﬂ’tﬁfl é%‘%"iea‘é%s 18 WHS8d" onPa Yrotif ot > sefuences as
speci fi ediebrya mefened sedemt chadirdosetin @uichothel alkieuhAdaghee eitn each of 1 to

3is li??étllgﬁ &%@gen ar sgcﬁellye %naog'gr %1@%&9_5%)’%5; J')g}\-{ IQA‘QZ/ 00089 27

sel ected to be different fromthe others o e proviso that -
up to tRAFBE RUATeDT EOHASES? BT M REHUEATR PCarFbEcS if&t 7] GPed with any
nucl eot detgrebaste hpboididetidnhbattweborsadnysqpmeficofans efpseaggs eddntt, heorset : ML <

1o, Ve s e Ide ition ax it Qe Xi mum nunber
of natchle%%?(l)‘%/%ﬁgg% 1%n§n%-lfn@aﬂ %Ep%}{?o WAEL GraxMrurd SetilG OB

any a ere are no Internal Indels; M is
t he maxPHRAFLEATGCR l?ﬁtwaerblaﬁc‘kllé‘f’n‘%%te{%hjé%e £ aaﬁ?‘“P&IeF‘@‘Pﬁré’ﬁtanYl\/Bﬂ?eé' the
maxi nunehigsheslcotidmioehes tofpaiyidal tgammnt daved@oa dmxhalmagrecare; M i s

the MaXLAUTLSURLOL dNEnl S19B0ROLLE LENGESt. uRpbpoks of .. T ches

for any alignnment of naxinmum score; maxi num sum.of the
| engt hs of alf¢r< Resfsrakks &he FREEps degree abivhe H 2Pt heBieenta | east 3,
for anysaiegosrent fofy Doxdleuantseor£,differenth&d@bnce bes 2001 &c@ka avsal i gnnent

- is det egfntm)gdde% W{ggroe 090418308 KHUALLED 6 Sahlllod Bud ¥ compladhc (09 * €0)
- ) the degree of hybrldlzatlon between each sequence and 1ts complement

varies by a factor of between 1 and up to 10, more preferably between 1

and up to 9, more preferably between 1 and up to 8, more preferably

between 1 and up to 7, more preferably between 1 and up to 6, and more

preferably between 1 and up to 5.

It is also preferred that the maximum degree of hybridization
between a sequence and any complement of a different sequence does not
exceed 25%, more preferably does not exceed 20%, more preferably does
not exceed 15%, more preferably does not exceed 10%, more preferably
does not exceed 5%.

Even more preferably, the above-referenced defined set of

conditions results in a level of hybridization that is the same as the o



for each of (i) to (iv) : (i) m=6, mMm=6, og = 0 and equu@,zoogll) m =
6, mMmm= 6, og 5andeg—1(|||)m—6 mm= 2, og =5 and ég = 1, and -
(iv) m= 6, mm= 6, og = 6 and eg 0, Ais the total number of matched

pai rs of bwedg/0s9358he alignment; '.. B is the total nunbepcoiCAbZM0BSNAl

m smatched pairs in the alignnment; Cis the total nunber of internal gaps
in the alignnment; and Dis the totakonunber of internal indels in the
alignnment mnus '.. the total nunber of internal gaps in the alignnent;
and wHevel roft hgbnigit kaipnsast=Anks wieh af/BinBdasopaeat@ltycfOnneash of (i)

(11) ol lalnacdNh bf W)r-AQ, CXRLANALLEN 00 0b NEMBANRLNG, L the paraneters set

out above is gi'ven in fhe section scri bing détail éd embodi ments. In
anot her br oTé’dt}é%ﬁ’@E‘PosjttH@N Weriaidned seb orpeitdpen ceprimatrenghenl ecul es
for usmoas dfagemed stQGneONTHLAR MHMoFaMIRNQi TEnRag toBlaryl € conprises an

ol isgonucl eotj d d m f ol igonucl eot i based on a group
of 5sequences ag‘p%& ngat% Fééj%rﬁgd %ggec%rﬁe?%]f %gea%rou?)f fgg%ﬂ? ' gts}? isa .
‘nucl edtBFiETh Jegr e PE dtbgidirapéonlipieaeant Faauemachand twer wmpletknttet 3 wit h

t he pra)\ﬂhﬁﬁbrfehﬁtséqneﬁcﬁa Hbé£ezoﬂtﬁdg§@:ill@% &ﬁ%ﬁ@ Ryreach mu@%%m&an be f
substi ucl eot.i de ba oVi t ' an palr o
sequer%g;sq %f%% Ipcezgmggtﬁuﬁ iﬁﬁgz %g fggr‘ﬁ?rz S hﬁ’“%@ gl %‘1
18, ar§tNBeTs =2¢h %ﬁeﬁr@e i |1§St%phﬁoenﬁwmmaﬁﬁm aofaqrat cifebetfugen any

aliognneat up koW Ghdther a11 &il@g&ﬁzcllé‘&t@'&l@@'of‘ Reeltt, Mhel Saxlifin TR ngfé@m I engt h
of a Rj:o l%rg mat.ches for any is the maximum nunber of

n
mat ches any a|°| gneRt™ aélv? %%)‘?%Hﬁnan‘gcao%mpwe?% °f H8¥maxi mum sum of
the | é’r‘i@?%@%@ﬁ%é@@ﬂge@ﬁ theosd é@é@s not exceed Ak chieshé degasry oél | gnnent  of

Maxi MiFosLRkaticANEs’ the Oﬁ@dn§ciéb%1&@>éthS%ﬂﬁfeméﬁ]? lengths of all the

bl ocks of @t:gshesos glPa‘_1 n}ﬂ of at | east any alignnment of

maxi mum scorets Bosst \ﬁh % fothe dR4oPs ?)ff Aanr'['/aﬂ | ﬁrﬁﬂ?n{: i*&°Ry e & ni ned

adgor (SPlnﬁngc 8- tT{éLeﬁlfaldl On apA sagh) 3-ig Box afnd., -T/0C & apoq;+amyepck (D X egQ)),
wher eiog: 1, .2. ancf Qr 19%@16:@&3(( s at&té'ﬁé) dlﬁﬂe)rem: ‘fr@m of @:heocg:herg and eg =
6, (||) m— nd eg = 1 (i) 2, og =5 and
eg : an/)s m g P?ﬁ%em%ly'ob 18 ond/ By 19, A or T/UAa?as 3tHe % ot al
nunbeloro‘? nﬁ?@he@rpamgemblbaslesmm this d/ogrmens ;is a. Bis the total

nunber of |Iﬂt@ﬁ§hn@x§mmegon%b§&dnn dhe a-kltﬂ@ Bonucc]}e!)tsldtege otal,
Bp‘oer of |nt er nal 'g%gs in the_ alignment; and ' he total nunmber of
in

er A" ifaers 'R VY RTE TESHT ds 199 Rt dtta ifr?{ﬁﬁﬁé?tYthﬁeﬁt*é? nal gaps in
t he altkegpivefitve.amdd Prefelvdivé-velqractlh@mamqmmm}zom afs thketsenerileegtlsepar at el y

for eaghewly(dther(idids oiigdn)mfémléé V) I n another broad aspect, the
i nvention IIS ap%ggljcui 139?)3: ggr.ped emb dlment, each oligonmucleotide is

twenty-four bases in length.

25 It is preferred that no oligonucleotide contains.more than four
contiguous bases that are identical to each other.
It is also preferred that the number of G's in each
- -oligonucleotide does not exceed L/4 where L is the number of bases in
said sequ;nce. | i
30 ‘For reasons described below, the number of G's in each said
A cligonucleotide is preferred not to-vary from the average number of G’'s
in all of the oligonucleotides by more than one. Even more preferably,
the number of G’'s in each said ollgonucleotlde is the same as every
other said oligonucleotide. In the embodlment disclosed below in which
35 oligonucleotides were tested, the seguence of each was twenty-four bases
"in length and each oligonucleotide contained 6 G's.
It is also preferred that, for each nucleotide, there is at most | CF
. six bases other than G between every pair of neighboring pairs of G's
Also, it is preferred that, at the 5'-end of each oligonucleotidé_

40 at least one of the first, second, third, fourth, fifth, sixth and



mol ecul es for use as tags or tag conpllenents wherein each % 0?
conpri ses an oligonucleotide selected froma set of oli gonucl eoti des Dbased
on a grg f uen set out erein each of 1 to 3 is a
nucl eot | a‘gergtéls% Egeel e]gf%ﬁ T ?f%rf' eﬁ‘tﬁlgﬁn{i &0t e £ of STHGTE with

t he provicsts thaferypdt @t hred’ mucl ebtdadd dldgesudfeobatsh th@guentestamne be
substit 'éEeﬂme\Mfifbtan?{eJBAQl e@ltlkéle feaeel p!f@ya}ﬂeglﬁtmaana Qe ARY pRAIS o Pf

sequenc of th et: 521, M4 5 18, and Mb 5 20,

wher e: q%lﬁlecerrﬁmtrﬁmeJrﬁ?ﬁB‘é?lef?Fl%tl@h%f for any alignment in which there
are no int er A&l 14 mdesidrle Mo heve Feqmendentenpoehgidns ofhaa bhdioke ofnemat ches for

any al i goRBRls aB siifeyf lemumgur@eem 1B 685 d Q@Y QA@Lgnﬁent havi ng
a maxi mum -29 25 July 2005 scaore; i,s the maxi mum sum of e |l engths of

the | on§EET*PwWo 15 BRIGS S ﬁﬁt%@sl?%Fdﬁﬁ?eaP%ﬁ%rﬂndo?lgﬁ‘&%l?ﬂi‘r‘?\ score; and
Mb i s thelemlesumrstimiofintlvde | @rghingirefl aidl nif@ybtoeksonfcunes clkes having a

| engt h ina@tlnl:@@cﬁat to nhRirdnYa A hOTRAL s Of itz ttwg(}]ﬁﬁgf&o hm%g QrE the

score of an alignment is determ ned accor o the equation 3C -
D, wher é?i"’?f‘tYAs?%d {PREETIPS CRuriFer 1RFLUARL R BUSERA 20 foEdes2ith t he
al i gnnmentlecuBes s drhehatot adlude nber hl&fdrbﬂta&fdl‘laixﬁjﬂ sanl ebestupas f vl Bhdthe

al i gnenhe Gel Sud @gnaxehagndﬂu 4 dleq maf&.%% s 93RS 10e.alignnent;-and D

is the total number of interna s In e alignnment m nus “the total
nunber BFRIRTCePHE "OHsEsH Pﬁé:héf:lﬁfﬁ;\"@ﬁ? Loy pdred eyl agpectles. t9re
i nventi @haqulovthSereC@mDﬂ&ﬂtd:aiﬂ ndlecwhéLhpr fiolatt he1gao®upxOfiunddaer

- Sequencgéld rﬂ:o!‘@c':lﬁlas, or é’xatz.lncl-[ld n&v%nﬁ%drﬁé’%qggl zat 8_];]! ned?s%rh 1(:)f

conditions in which the naxi rmm ree o bri Fon between a sequence
and any 1RoMSrEetisht }H-F‘dée‘%hsiaﬁ‘ér“é’ﬁ?cu qu%ééa‘bflnt:hled@grlmmhefld%@ne?l%equences
does notobxmeed, 3IV%iaf iﬂitﬁudd&@éé&cﬁhfsaﬂ@d&ﬂahdhﬁﬁ&hﬂﬁasbet ween sai d sequence

and its COW&@WPSHEO%JI%E_E' %Inl es.c%l d O::p:I]:\)elca glogso,t Ifggsea%{u q% CPJT‘QOS%II on, the

maxi mum degr ee of ridi zatl on en an ol i gonuc & and
conpl enbi*est t%lrﬁ/sﬁ%lﬁe‘r"hascﬂ FERNTEE | S0BF de &F 4%1%%6%#% énOﬂd@es not exceed
50% of hﬁ&x&egeceﬁaoﬁlnghy&)relrdbﬂahe Qﬁbl@fzuieﬂ;&bﬁMy@QM!&la@iﬁﬂ de and its

conpl engggi gh@ﬂte p§1?c]c arpol%tu UL SR ge% €€4Q c:a!:zatI on_between a

efin
sequence an any conpl enent a different sequence o€ hoT &Xcted 30% of

t he degfek doPhaRrnHFIRACEAL FUSH ‘E}Eﬂttv\kﬁ dshinpds bepreher fpmdeddhsmeimeplenent, the
degr ee Qiffhey-bﬂtt dihZatihenddrahve aRceaih 866 We RS «ahthtinkss GMBhenent - varies by
a factof E% t{ween 1 and up to 10, nore preferably between 1 and up to 9,
nor e pre?era y between 1 and upto 8, nore preferably between 1 and up to
7, nore pref &t #Hsrya e pRewtinentsndeagy Foli6l phart reprertpieker abl y between 1

and up ﬁ&rﬁpartﬂcﬂel&dﬁb&& psaf aptadathad ct:'hﬂefﬁal()l' nypkdegres Afrerent
hybridization. . .b ?t en & .3se q‘%&encglfafemn é{gq@ﬁ nt of a different

sequence 085" 1O excest nore prefé HoeS not exceed 20% nore
»preferably dEesnoper bxesedsHlY, sr enmﬁm dbl 3 aessitébn excopetbikg% nore
preferablger 803 oNRA1BXLRCHOWe as tags or tag complements wherein each

molecule includes an oligonucleotide having a sequence of at least
sixteen nucleotide bases. wherein for any pair of sequences of the set:

'1‘\5'1 < 19/24 x L1, M2 < 17/24 x L1, M3 < 21/24 x L1, M4 < 18/24 x L1, M5 <
26/24 x L1, where L1 is the length of the shortest sequence of the pair,
where:

M1l is the maximum number of matches for any alignment of the pair of
~ sequences in whichrthere are no internal indels;
M2 is the maximum length of-a block of matches for any alignment of the
pair of sequences;
M3 is the maximum number of matches for any aligﬁment of the pair of< .- ..

sequences having a maximum score;



Even nore preferably, the above-ref er3§nced defined set of Q@?dogns

results in a level of hybridization that is the sane as. the 'y 2005

WO 02/ 059355 W{%@g/@ach I [l 0

hybri di zati on conditions fﬁ%(‘: sua ot ‘g}{% le%%a%/% g{ezﬁ/lg"jjl' p‘%oabg% ?on '

X-100, pH 8. 0 "&tcweFCIoT foy e igBAPGs PEi 4, P%rreoaefeiQHe%FeeePf ORXEBHHEEPTYS can
p

i nclude the g@meup of 24nmer sequences being covalently |inked to beads. 5

| a particul g preteriedndoRehlor (AL LISHA QUP.Of PATRLS.L N pmL LM

degree of hybridi zation between a sequence and any conpl enent

di fferent seqdhéltrg &oe%“‘-?ﬁBtOfei‘Ee]@(}S%% GPT tag a@@neembrofhrfm patz &£ on

bet ween sai d seguseiee mdakinﬁlmCﬁH}Ieerﬁﬁﬁtreﬂrﬂd t he degree of hybri di zati on
bet ween each segH%ns%gr I |£rlsa1ci‘or%9 n}asntdeséarrgl £s . b 5 tor t:f bet ween 1 10
and up to 9, and for all’ ol Bt T USS "B TRE FEPT e “Raxntmasgt <8

of hybridizati off lbbtwvé%nf &) 01 ilgonderebtdsdie an@ a asdhplwdseain:of any ot her
ol i gonucl eoti de of t&e seh sdoes ret (ﬁm}eed 20% of the degree of

‘hybri di zati on of the o!&i)gonucl eogl de ar% its %orgﬁl enment. It is possible

that each 1 is one of A’ T/U" GHnE"C %ealh 2" % ofe of A T/U, G and
C, and each 3 is one of{iA | T & 6.Guarrd 6C; OandSeereihegcrf 11, 2 and 3 is
sel ected so as to be di Hﬁrera,t fg,ommal I2,084 t-he ;g{dheg& -1ofar;d 2 and 3. Mbre
preferably, 1 is A or 2 |s or T/U and g G or. C. Even nore
preferably, 1is A 2 i1/ U" and % %G %9 7 &et%alh pleferred conposition,

each of the oli gonu&lf@ot:llelesptrih nuglgexf pEmmatwbad patine dfobaswen iy -tdiexabiasesnti;n

~length, or from twestys thd @8cdD nub¥BNLY- frickenaPRd I ehel allli¥s BAch:

ollgonucleotlde is of the Same length as every other said oligonucleotide.
in a particularly pfef8FF&d enbodi nent, each ol igonucl eotide is
twenty-four bases i® isehiget ot 25 nhitibgrs oprefterrnebl gebatinnoholalgomenk ectodde

contains more than fowr th&Q@Eé.‘glﬁgﬁhger%§e§1tteQ§-£1 ahgeddentdal ipeachother.
It is also preferre%lthat he nu g G.s in each oligonucleotide does
r

not exceed L/4 wher &L P4 RE™inB m(‘iFr‘Efalsggpsi A 945 L tEgE_hc&™930 For
reasons descr wheckibetlpwmativemnenrrer iofdeGuuiinad caphraailg fof eganwe! eotide is
preferred not (§9 vagyl)f rag(gn(tlbe average nunber of Gs in all of the

ol i gonucl eotl des nor e an one. Even nore preferably, t he nunber of G s
in each sai d™bFFh %&P%PF‘&E@ PEPEGe ERTE ™ EPEIBIP 2ot BPsitiqg that

ol i gonuicdotfede. sem of hies temblxduiren tfodi s @s ethgseboway Nncompil edendb

ol i gonuglegeii @eéhwerlecﬁleswg ant D6 SRIVERE Cadha AN %@ﬂ@@tc& four bases
in Ien t h and each ol igonucleotide contained 6 G's Is also. preferred

t hat , SEaTR AT UG T de HFSFR WheTatn r’FB%taanP&”bage%quFﬁ‘éﬁs PRa®eG bet ween

every pezﬁtr of nei ghborlng pairs of Gs. Also, it is preferred that, at the

5'-end of eagh 055 g%ug otlgﬂde %g ?,L; Lej% elsoj 2t0he ﬂcelrl"ast second, third,
ul

fourth, fifth, sixth an 31 - seventh ases of the sequence

- of the oli gonPi‘hlléoFP%ié‘a?‘%m“a‘ ey e araltyhes £or jagy prldpemertd of athet Reir3ofend

of each ol i gopeplepoéd da tHiath a{erleeaﬁet n8Nehtehat haadis;st, second, third,
fourth, fifth 5 S and. seventh. b f e _seguence of t

ol i gonucl eot i de |s)s(h£|1e ™ ? 558sThl b? khgge Ee%%e%é’é %ngnpg%qnf"ia%tns‘ﬁt%laet

i ncl ude one HWPéoFeaIHGH%ﬂSXty sai d rml ecul es, or that include one hundred

and "M3 is the maximum number of matches for any alignment of the pair of
' sequences having a maximum score;

M4 is the maximum sum of the lengths of the longest two blocks of
.matches for any alignment of the pair of sequences of maximum score;
and -
MS‘is the maximum eum of the lengthS'df all the blocks of matches
having a length of at least 3, for any alignment of the pair of
sequences of maximum score, wherein: '

the score of a said alignment is determined according to the equatiog



seventy said nol ecules, or that include one hundred and ei gbtjmy@@nsi

nol ecul es, or that |ncI ude one hundred and ninety said nol ecules, or that
i nclude two hundred said nol ecules, or that include two hundred and twenty
sai d nol ecP&L05935 t hat i ncl ude two hundred and forty sai dPCHEARAWs, or
that include two hundred and sixty .said nol ecules, or that include two
hundred and ei ghty said nol ecul es; ¥ -that incl ude three hundred said

nol ecul es, or that include four hundred said nol ecules, or that include
five hundred & d Hol Eul &, "hsreimat i ncl ude six hundred said nol ecul es,

or that include seves tmenssed Sairdr NPt @etdiRy, pdirst &@tbasésncilnulg% Elﬂﬁ;hent
hundred said nol equl es,, Of that bncl €, i ne. hundr ul es,

e e
that include one fhousand oaid ol ectl 88 T "élsﬁ'%%gi %alrﬁn“béﬁ? ain
appl i cations, for 2&gHefbl ecul e to be I inked to a solid phase support so

as to be distinguicshabine £s@m ﬂumﬂé!rxcgﬂﬁﬁt&&@tlaééysnﬂl Qhben ighnddte 4Rl ecul es
by hybridi zation to, i tt%e

e n be,linked to a
~defined | ocation on &gﬁpﬁase sutS E’?mggDW%Fth%tmta}é GEFFITERT ITHEYE i on -

for each nol ecul e the tq}ﬁ#f!@ﬂén‘{ qmantetztnel d=bE nied thecdtipomentor di f f er ent

ot hers of &h%exﬁﬁi@%@&mehﬂs Gaf tid rinegmghrr%ratzﬁ,seﬁa&theseklaﬂ phase support
is a ccr};lncorsg i’ic[I;tthe ag fe%%h bsaald mol ecul e i s_coval enteay i nked toa -
differe M Cr opar t THANCESEh SPRBPEAF T FRer enti¥aTd ndt%ecul e. In
anot hé?ql%ﬂneadlsa%@teten %h@emmﬁt Fortyi basescmpesgitli,onr derpedrsi ng  a set of
150 mpiachhesd ehitserff Hagss Oh 18G:0MR! SIRALS MBL&IN.SACH; P! ecul e
|n§l uges an gll ggnucl eoti de havi n)g a _sequence of at |east siIxtéen

nutl edtide D B REr T HEFBIEWEREY At DR L wigRh desenfin herssht oovL 5 19/ 24
X L1, biyprean 1GjeRlyorle] andVBwsnidtsderx bhdes M Sng8h 24rxbdthpedEwe?Bf-24 X L1,

wher etwj,a ahd g@gtye&gctga&fs thephortest sequence of the pair, where: M is
t he maxi nu nunber mat ches for any alignnent of the pair of- seguences

in which t RETE" a?aeChnﬁeWS?nlaﬁ of nd& Eamel\/ée?¥:htﬁ% SYaXY AfATY SAdEh of a bl ock
of natedvesct or Tamaraicgrreatbafinédte dpailosef heeEENea =dichBe tifze naxi num

nj,mbefwé;lftynpg‘&hg%gsognqryl alignment of the pair of - sequences. having a
maxi mum score; F,. -32 25 JuI 2005 M4 is the maxi mum sum of the | engths

of the | onﬁ%?f"t%cﬁf’oﬁgrﬁfferrﬁﬁt%éan SPIRFe FIFAMRN OB tBAR pair of
sequefres coftigugpsTbarst thet am@nikdvbicsl theegthxothsm), Seda.ofad he | engt hs of
al | thadbliockangfe matches having a length of at least 3, for any alignnment
of the pair of sequences of paxinmum score, wherein: the score of an

alignment % SEEFRTHPREFREL GFHPHYRESS t HE° ctRTRPFHHORALS #ugl thagp x m’r) - (C
A5 ogurdegqy Jdefipdd weef) comhisriens). thermagaskn abgfde) of Qly@)lri/c):l,za(:ic)n m= 6, nm =
6: Ogaetw@e@% 3919@nuci(édt)idénang6ax%1}n%mpl@me9f9 of ; cﬂ.ggeleeglt and (elgl [ )Om ;\ |6,

V)
The. (DR aP ARt E e AT AF &GPt 305 1oRe FEoHF | AT ERe B 15 1 he
t ot aldagrabert bibridiestniahn bétsweat chad phigprsudlroti® afd iigan&imblement,

more preferably 20%, more preferably 15%, more preferably 10%, more
20 preferably 6%. - '
Preferably, the set of conditions resgults in a level of ‘
hybridizagion that is the same as the level of hybridizétion cbtained
when hybridization conditions include 0.2 M NaCl, 0.1 M Tris; 0.08%
Triton X-100, pH 8.0 at 37°C, and the oligonucleotides are covalently
25 linked to microparticles. Of course it is possible that these specific
conditions be used for determining the level of hybridization.
_ It is alsoc preferred that under” such a defined set of conditions,
the degree of hybridization between each oligonucieotide and its

‘complement varies by a factor of between 1 and up to 8, more preferably

. 30 up to 7, more preferably up to 6, more preferably up to 5. In a -

lpartlcular disclosed embodiment, the cobserved variance in the degree of

hybridization was a factor of only 5.3, i.e., the degree of



Cis the total nunber of internal gaps in the alignnent; ?g goé he total
nunber of internal indels in the alignnment mnus the tota f
internal gaps in the alignnment; and wherein the naxi num score |s

determ ned separately for each of (i), (ii), (iii) and (iv). In yet

anot her W bH¥%Spect, the invention is a conposition t haPCTICASYVUWES a set
of 150 nol ecules for use as tags or tag conplenents wherein each nol ecul e
has an ol i gonucl eoti de havi ng a-sequence of at | east sixteen nucleotide
bases wherein for any pair of sequences of the set: ML < 19, M 5 17, MB <
21, hrididgioaneptivBex 20h aligreuclvbtide phé iraxeompenemberciofd mat ches for
anya atd-gppent b@éweehel Q@lidrgcg sequences in which there are no internal

i ndel s; i s the th of a hlock of matches for any alignnent of
the pai !ryzoqfe RGNS erreg]l\%&ogl"f%’srra li“r‘?ufir%@rneﬂf"“‘?’anlf’jéhes for any

al i grrventon, Fheﬂqeamurroﬁegmqgémgwtngl depwodnmanssidore; M4 i s the

mXbm@mnaamo@idé raedlgr@gtcmpl%ew%fl Qrzgeegréﬁwobigaﬁlséléﬁuaém&fmﬁé for any
al i gnment geaﬂ)uences of maxi num score, and M5 is the maxi num

sum oFFhe p BO‘?sn DBfe’ﬁFF SUb 15Kk "BF REIERERLY A% F5Ta length of at

| eaB¥efZrablor 6émy alignment of the pair of sequences of naxi mum score,

wher ei n: ntl hges ferpéd AnBAiGhoat | GANENL |5 &%h@{{ﬂngegeﬁ%grﬂf ng to the

GQU? %ﬁﬁg (ﬁ_ WO 02/ 059355 PCT/ CA021 3A - B- 3C- D
wher €i%: © “t éafb?%lthﬁﬁﬂﬁth%Faﬁ%tafhEEe p&i ?% °5f hflﬁ%f'sl&z'?tﬁof‘he al i gnnent ;

10B | ebtatieed othah hybmbétzaofon noeditalonni snatdhed 2painasij m.the Traki gnment; Cis

theg t@tsa'k'rnﬁzléml(]@f skes nal 396€p8 ah@ dhl e Bl JogRoRAL i gaNd, D is the total
nunmber ernal indels in the alignnent 'm nus ?le total nunber of -

[
i nt‘écfvr?éFn@]é’pi“iﬂ??dt he "FFERRTENEI®Sn certain enbodi nents of the invention,
each seqdibrcewpferathe deposid ben dfasordciond,i it yishasesxrxbbrimapr ef erably,

howei@&egleécm HBUUENGCE; S blg%&é/@le@aéd XL u%BQo‘{%%té{mgﬁss inlength, or
sixteen and thirty-five bases |n , et ween ei ghteen and

bet
13t hi ?‘T“ﬁ?l%m%‘ésﬁrﬁeﬁ ]P%r?gtfﬁCt"&r ohdtelies vkt 3‘/‘Paﬁﬂ % WBRHSY PET (fiiEP Bases i n
| engt e or mope tpwe € 4blg Nty tone, abde tpwenéyeragven tbases in | ength, or between

twenty Wc&%s&% ¥rSine BAsE&RibA Ja%ngﬁélude% ﬂum&%ﬁharﬁieng&sggﬁe is of the

Engt as every other said sequence. <$art' cul ar nment s
d| scﬁ Sea P ardiTteceiien mekfiiéfite Oirsonelé‘“’i‘%'éaﬁt 724 SGVeHEs8E Y% | engt h Agai n,
it <ldgobecigreider mpetkdulat, ro seghendedcem aipBtyrorecichan four conti guous

2obaS&L§.gBH@éle@Efde| deidd.galk, to g@@muga&er an®hlnerfSs G@SCribed above. In
certain re ec{ed enbodi rrents he_conposi ti on is such that, .15 under a

def?lﬁgan BBt BRI T4 6Rs Ot hee r?ﬁi%‘?‘fﬁ?rr?ﬁet&ree‘élwnﬁ‘fﬂﬁoitﬂ‘?ez ati on between an
ol inpdruelssot Pdewangrgimyd Godptement ofoftha diibbewdrbtide molddugesnuc| eoti de of

theoxce,m@qehafémafl@e@rlag;to@&ﬁ@eﬂ@mﬁeg&ée%oi&%lggg ge.Qf hybridization

bet.we ollgonfuckieotl e and its conpl enent,
hun an sixt the ollgonucleotlde moleécules, or ‘two huhdred and

‘25 elghty of the oligonucleotide molecules or three hundred of the
ollgonucleotlde molecules, or four hundred of the oligonucleotide
molecules, or five hundred of the oligonucleotide molecules, or six
hundred of the oligonucleotide moleculee, or seven hundred of the
oligonucleotide molecules, or eight hundred of the oligonucleotide

3¢ molecules, or nine hundred of the oligonucleotide wolecules, or one
“thousand or more of the oligonucleotide molecules.
A composition of the invention can be a family of tags, or it can
. be a family of tag complements. _ '
An oligonucleotide molecule belonging to a famlly of molecules of -

35 the invention can have incorporated thereinto one more analogues of
nucleotide hases, preference being given those that.undergo nofmal
Watson Crick base. palrlnq

Another aspect of the present invention there i is provided, a kit for sorting and identifying polynucleotides,

the kit comprising one or more solid phase supports each having one or more spatially discrete regions, each such



nore preferably 20% nore preferably 15% nore preferably %g)?(&l 385? 20
preferably 6% Preferably, the set of conditions results in a Y&Vel of

hybri di zation that is the same as the | evel of hybridization obtained when
hybri di zagdyi itions include 0.2 MNaCdl, 0.1 MTris, 9 rjifon
X-100, pﬁw%mg%a%c, and the oligonucl eoti des are coval e%ﬁqgc/%qg%lﬂéér?ked to
m croparticles. O course it is possible that these specific conditions be
used for determining the | evel of hybridization. It is also preferred that

‘ underﬁaléci n%aqgﬁér@Qn§§c§mo£oﬁﬁggiéﬂ g@sSuhS;:QI%Zi%.eL% ei%egvt.'cr%br i:_:gi zation between
each Ol{l onucl edtide and 1ts" conplement varies by a Ta t 679 of between- 1 - -
and PR CONBPEY Blededind e jre somnlpmentpeath beppg satecied Bfrehaist of oligondcotiies 30T €

pref dfiapslapovep to 5. In a particular disclosed enbodi ment, the observed
vari ance ifd Bg- dgores. Qb hyhridization was.a factor of only-5 3, i.e.,
“the dgﬁqr ee of 25 Jul'y 2005 %i%g%)egﬁé%%%g %TP&A@??@B@%QQ“}“?‘:@ € in

hybr i ‘G758t 1450 OB t e B e SBA- Gl cHEEF et reeiomidis tos pdwrmilieyert varied by a
f act cipabialiet weereskasnd rbgfimsl n certain preferred enbodi nents, under the
defined sef,e0f. 4 GRAG L N Jmaxi mum degree of hybfi"di zati on between a
said 5 ol i gonuc eotlgde egﬁ'% ngﬁgglcsgrr%? ene| ecgftoama‘i’:F’P TERLeH i gonucl eoti de of
the "6 FLFUT Boekemibly erebavaboitiansoyr Aprheprater abl froh09otonor -

pref evahy 6% In one preferred enbodi nent, the set of conditions results
e a |evel,.Qf, hybridi lQon.that. is the sane as the |evel of hybridization
10 obt ai ned when hy%%%%%]& 6;#1‘: élélﬁ%i‘?ﬁccr)ﬂ%aﬁtﬁﬂ%?dé%e? M NaCl, 0.1 MTris,

0. 08FPFT 18R SR el ety sumiane . 3PQ, thardfohe dobf gumisciitet Faes cacle  coval ent |y
| i nkethto arterdipar th toasentAbsol 1WPSRItot-Hadehifned . seis g%uz%%ngééi ons, it is

pr ef i o egy &€, of bridization between each oligonucleotide
and %P éﬁ%Srtcg:gérrplwégght% \g/%ftl S %E;%ac??cafrfﬁ"ﬂﬁf-WB‘é]tdvxéﬁﬁerfléﬁdl"’\Yﬁ 9¥8, nmore

pr ef BPADIAP CUPUCHET: agprelasrefdithblty apdtuwusllymohergnefitd alkl y up to S. Any
eOMpasitdrent oflilbRudRvEIMd @Ay CRRpL it dg: QRE. Ui gE 8 (ﬁ@%é{%été’o) of the
t he

ol i gnucleptide npl ecules, or one hundred and seventy o
ol i gonucl ggti%gmrm O%%ﬁkle%,e'or one hundred and eighty of the 20

ol i gonucl Bt i ‘d& =Rbl B dhelsides rneshedh wridneichgafignidiinetaf of t he
ol i gohimrneclédta deB| FCUhESaveitilowd hundred of the ol igonucl eotide

mol ecul es, AdribkMRpHREE deLenty of the ol igonucl eotide nol ecules, or
1%)pcfrt oﬁgsteﬁghq’gﬂtt f’ng?fﬁ% Slpé‘B’fdle‘gé MG gnalyging phiolegigel sample  hundr ed

WO hEHﬁ?,FISQ aa}Jri]qo fic 5 ; .
and sixty oOf theB FHeielr orrmse o newtibes, polpinorkhien 116 BEOtheRFIcR S g hght Y of
t he olfffssererrisioei de nol ecul es, or three hundred of the ’

olig cl i | es,  or four huyndred,of the oligonucleo.ti'de )
nol e%*es%rﬁ?%’%eﬁﬁ% red of °t ?’ﬁ% m8ruLf’ﬂJc5'ﬁu3:’il &O0Fi HeestBfe@fl 8stivaE myiper

hundred of 14Yé"8|% gonérdvenes devimd dbal esucnre sévertdunditdnaftatieto the
ol i gonucl eefub@eofmigeeiplasnt Rlonghghh fahun g tonplehHit 20hdrganRLGE eot i de 30

mol ecul es, or nine _hundred of the olijgforéﬁ%{]eotrde mol ecul es, or one ‘
thousand or nore of the ofi'gonutl &8Pt de HofEEarEs WAL orpotd Mok 6 t he
i nvent i on EHHERHE goPRIAEYCHl taghe eequencecarf the tagianmily of tag
conplmmentessceAing kg ek follidgsiml s ukechelpnai.ng Le 2 I)?%Aelrxsé)f ol ecul es
of 35 the.nyenti;on an.ha\ée i ncor por ated therelnto ond rore anaalnogues of
- seco pDrimer having ~end complementary the 3/-end cf the amplified
sequence, with the 3'—~end of the second primer extending to immediately
adjacent said locus, in the presence of a plurality of nucleoside
triphosphate derivatives each of which is: {i} capable of
incorporation during transciption by the polymerase onto the 3’ -end of
a growing nucleotide strand; (ii) causes termination of polymerizatioﬁ;‘
and (iii) capable of differential detection, one .from the other,
wlerein there is a sgaid derivative complementary to each possible
nucleotide present at said locus of the amplified sequence; |
(C) specifically hybridizing the second primer to.a tag complement having
. the tag complement sequence of {A); and l
(D) detecting the nucleotide derivative incqrporéted into the second primer

in {B) so0 as to identify the base located at the locus of the nucleic



nucl eoti de bases, preference being given those that under gms ngy P05

Wat son-Crick base pairing. Another aspect of the present invention there
is provided, a kit for sorting and identifying pol ynucl eotides, the kit
conprising one or nore solid phase supports each having one or [ e

spat i alW9Q 0308%8pet e regi ons, each such 25 July 2005 w{>d5?ﬁ§§§%@E%9

PCT/ CA02/ 00089 35 region having a uniform popul ati on of substantially
identical tag ...... .......... - 3gonpl enents coval ently attached and the
tag conpl enents each being selected fromthe set of oligonucleotides as

~ -defined abd¥e. The one or nore solid phase supports can be a planar

subst rat golnbr aspréct%ﬁl@ ekl GvEHEh, Bere EPERidSE Alnkeiidd of adliysicg e bielogiendsaonk cynepriging a

plurality of spatially addressab eqi on Lag HERENL Scs itaddl SO
. be coupHﬁﬂﬂpﬁﬁﬁ*%?ﬁﬁgF%F@%@??mﬁ%ﬁg§g%§?SP% %?Igﬁg%%rgﬁ V each have a |
. di anet ernulsic hdiemsl@nigdorafich inadain Bidimylecud thy ethadrompresiea kit preferabl y
i ncludes-m-eroparticles. that-are spectrophotonetrically unique, and. = 3

t heref ore disti.ngui.sabl e f.rom.ea ot her ording. tq.conv i A
e ar oy BRI RGO ERh R D0 BRERLALOGL B oI ALy
i cropar PrRERRS Wobl tregetrsicabtyiisaties griyenonet tagae offPérRmtaagsocitat ed with

it and usyallofatd gg@g&@tﬁ'@ fgﬁﬁggoc%%gﬁ% St reaRlcRht GoRHEk Rl de tag -~

canpl enent” associ 0 ach t of .mcr ti.cle. The
i nvention includes nethods of “Using Féﬁ%f?§§°%¥i¥§€?§b%u6?%§$?ﬁé§-of t he

i nvent i ogeaeTagr eTerlepagpesy fof thhesgnesentoti MeRfPon, there is provided, a
][retda@ﬂ otxaaaliyzi ﬂf& ampiiQ|iQ@in%alac§ﬁﬂFhetheC%E@§eirﬁEr@f & p&;ﬂnﬁgﬁﬁahnaeﬂijeﬂce
or the presenpce.o nmut atj on or nmor phi sm a | ocus of the.nucleic
R T e Rk SR AR R R i Sbirt
t he presengesnsk.atifd R&tengr pindihe drmAndgraLrET- seigudhee thaviargiehelysequence of
]9 talg coga%%mt asﬁlsa tl@cx%glein'tglefsﬁﬂém Qﬁ &f a?pmgwgrrmfeﬂm_tefpe%@ngi ng Ito a
ami 0 c ments.as defjne ve to f.orman.anplified nolecule

wih o orreRbRRTR ST 180, a3 R ey BT e Bad Bhce of fhe tag:
(B) ext ehdrerporhbiemphifigetrarpicéetie® Pr trerphesente cofo dthsoP{madase and a
second pki §RSwikg Vi ebtrRNGeLRP| eNMBNtaLdtst Bermdnatith 0F ddgmanplachbed
sequence, Wi th the 3 send of Jhe,seqond priner oxtendi pg. to,Lmediately
adj acent “83i 4 T6ctUE>"Ih The' préSence of & prural ity of hucleosi de
t ri phospHaeesideFhsrst iives sedd eghvilhivehcewpleppitagypablegcipospabbt por ati on
dur: ng tgﬁﬂﬁ&:itﬂﬁia QrcB¥nt he :ﬂil'dym’BéL&SBfOtEHé)aﬁ?ﬁf?ziedeﬁHieGﬁle;a gr ow ng( )
nucl.eotide_strand: (ij).causes.termnatiqn o ol ynerization, ; an i
capabl e SPe%ﬁ%¥%?€ﬁ§?%%uﬁéﬁ%%§P8ﬁfﬂﬁﬁg :?%ﬁ$t%£ao f?mpnggﬂﬁ%?ﬁ%re is a
sai d der Fhattiage cemrigirene reargpceoctadh : pssi bl e  nucl eotide present at said
| oqus of atbe-wampl i ?dcﬁaﬂm@eri%eﬁ)irspﬂfaofrb@ﬁtby h?ﬁa,r'tm ZeBgnd Eﬁiﬁﬁ?O?d)
rimer to-a,t,ag.co epent . havi ng, t he .t onpl enen e (o] A ;
P (D) a3 8r Pact Pe TRk b7l nest vt iSd’ A CBRTRIETER  REOMRIESS 00 o h
priner PRAI{B) so as to identify the base located at the |ocus of the
‘nU%e_'t@inZéastltséchQ@ﬁA) V!@ Qaitﬂ@g;ﬂéﬁ RCH/ L2 00089 mdBcule and steps

{A) and (B) are carried out with said nucleic molecules in the presence of

each other. - T .
Another aspect of the present invention, there is provided a method of analyzing a biclogical sample

comprising a plurality of double stranded complementary nucleic acid -

molecules for the presence of a mutation or polymorphism at a locus of

each nucleic acid wmolecule, for each nucleic acid wmolecule. The method

includes steps of: ' N

{a) amplifying the double stranded molecule in the presence of a pair of
first primers, each primer having an identical 5’-sequence having the <
sequence of a tag complementary to the sequence of a tag complement
belonging to a family of tag complements as defined above to form ' : T
amplifie&'molecuies witﬁ S'-endénﬁith a sééuence complementary to- the
sequence of the tagf

(B) = extending the amplified molecules in the presence of a p"oly_merase and a



acid. Another aspect of the present invention, there is phayj, Q%DSa met hod
of analyzing a biological sanple conprising a plurality o l'erc acid
nol ecul es is analyzed for the presence of a nutation or polynorphismat a

| ocus of each nucleic acid nolecule, for each nucleic acid nolecule, the
met hod ¥OWpOINEng: (A anplifying the nucleic acid nol ecetBCAR/GOES
presence;,of a first primer having a 5' -sequence having the sequence of a
tag conplenentary to the sequence of a tag conplenent belonging to a
famly of tag conplenents as defined above to forman anplified nolecul e
with a 5S5paendins¢dpnd p:sequer@e:hceéminemﬁmn&&yhatxant;he ﬁeqmméapm‘mehh&yt ag;

(B) exteqding,finer amplbhed: ApLegyl &ol Nulds, Dr.gsepce of g polymerase and a -

second pri per aang -end Femenfary fhe S?lhesa npii fied
sequenceP e %2 EhHRT g ﬂ‘ﬁ%‘?dslé %}id aﬂa?%}t extdedarey tle Wﬁw‘eﬁ%%@e#wf
adj acent asglivdal bouef iurleheidr esesleepbhcd dpkinaalivey tnnachaosi de.
LT PROSPRAY &.ekidak! URDLE aelLsah Wi Laioblde ganable fpolga]&%%f e on

during transciption b o ynmerase onto

nucl eot i 88 st rSpf Of(F|%I°&'é%%é§ci“e?‘%ﬁdﬁaﬁ1@ﬁdofUﬁél Wﬁzmmenatloan@if (iii)
capabl e pblydieliertanhi alnadet B0t capsbienes faiertide 10t hefect MRS Gincthere is a
sai d der iyatjye.conpl ementary to each possible nucleotide present -at said
I ocus of the anplified nmolecule; (C) specifically hybridizing the second
prilfier t BPECifATFianpBYRHEAEi s PRl oft hee tegoedmieermtosedaancerdéngos) ;  and
(D) det ebdvimg tire thAyclanh éttaicdesdusaickVers (AEOrgxarated into the second prinmer
in ) S h ase |l ocated at the~ i ocus; ~of the nucleic
am‘ﬁﬁ mg?%?ﬁglg%ct%gnﬁd&g?&(‘% gerlvat‘“(:iue NP FAERT it Pel e 887 4ol ecul e and
steps (RYi"ghd J(IB)(BlarSé’ gartd ddenuittywres bsae dlavatediat aplddades in the

pr esende ofe se@j:dalcethxﬁareach:%@t her(paspealnlqﬁe the. Qiﬁﬁﬁﬁélélﬁvﬁéhtd on, there is

prggiéj:el? %B'EEEQ d of, anal vzl ng.a_hiol ogi cal t}am)f‘ C%ufgg})? :g]?’i?ncﬁléa p_I urality

double stran ed conpl efrentary nucrei ¢ aci “pridsence of
a PO 6r “hoidfhotPiFsm at a | ocus of each nucleic acid nolecule, for
each nuch eice amtdlemiseféuhe tnEhenviithed id chdidies st %Ei§1}94fmg(a“~) anplifying

t hﬁl&%ﬁ@:ﬁ §5£|ﬁ]ad%gn ge%!“e Fr%s'l,h prtesn%g ee cOch'd ec&eé;qzl rst primers,

each primer having an i dequence having 't U8nce of a tag
coht Erertsry°t ¢ Pﬁea%@au%@élmoﬁhﬁa‘g aroaplamenet sbchongitetrto a fam |y of

t agridxdRLie B kG naceemdaelfd|n{3ggu1@glg\41gthg(pwh%;ggarrpL| fied nolecules with 5 -ends
Wt ha-sequence-conpl enentary to the sequence of the tag; (B) - extending

the amplified nolecules in the presence of a pol ynerase and a 25 July 2005
Wo'B2/ 059855 BErE CRp Pobog e paPritsi. strordipti herinweach segowdepr i ner
haV| ng a&dsingnthecsapleanenimbytad cBupRidneint B8 amkihiedesaquepse, the

-end %m@é}ﬁéﬂt b%ﬂ:h@ng%@&%ﬂy ofl%ﬁ’ é@?ﬁﬁlexﬁéﬁs%@ aBthel medi atel y adj acent said
Iocus he presence of ~a plurality of nucleoside“triphosphate

deri vat i¥8s® Eaehd stapiery te: imepiztgdabpdiastrt ider perwati on duri ng

tr ﬁﬂsgl lﬁmzszgnalhycakh;e cRebydIREaGR: emftend tolrey 13 pemelofmatrgar QN%CQU&A gglt i def

stran L u ation . a ol yIer i zat i on; pabl e o

i fferer?’gll allggt %%ﬁ%géég&ﬁe # hos]f)]llf“R %4 rlva o seB%%l %’ﬂhyl?lybgf)dl zi ng
each of qaﬁeb%eeeén%rlzgﬁlﬁm §nERrRPTEhEPTE ONpPP e?ﬁrfenﬁ' -dpdvih@ Uh@ﬂinag conpl enent

sequenceuwﬂeduahe éﬂﬂind (;1) causes termination of said extension; and {iii)

capable of differential detection, one from the other, wherein thefe is
a said derivative complementary to each possible nucleotide present at
sald locus;

{c) specifically hybridizing the extenaed primer formed in step (b} to a
tag compiement having the tag complement seéuence of (a); and

{d} 'detecting the mucleotide derivative_incorporated into the primer in
step (b) so as to identify the base loc;ted at the locus of the nucleic
acid molecule; _ |

wherein each tag of (a) is unique for each nucleic acid molecule and steps

(a) and (b} are carried out with said nucleic molecules in the presence of

each other. -

" The derivative can be a dideoxy nucleoside triphosphate-'



(D) deteg¢ting the nucl eotide derivative |ncorporated into
pri mers/lcn (B) so as to identify the base |ocated at said }zgceflﬂg%)&ﬁerel n

the sequence of each tag of (A) is unique for each nucleic acid '..

nmol ecul e g%iozo gfég (A) and (B) are carried out with said nucleic nol ecul es
in the pr M) each other. '.. In yet another aspect,PE€HEAPHEIM ion is
a;met hod of analyzing a '.. biological sanple containing a plurality of
:;Aucl ei ¢ acid nol ecul es for the presénce of a nutation or pol ynorphismat a
| ocus of egcl huclei¢ acid nolecule, for each nucleic acid nolecule, the
met hod conBritsFRIFSCENYS CRTPIRFBRT ditRi bRy 2 heches ee endfrimapqmilabion t he

pri meft FabbrgtaaBy- séeugnge cohﬁ}/énf&gti he semiance AbciedagesmMRl grentary to
the seguerceaf s& il asg._o g y.belonging to a famly of tag conplenents
as defined agove an -en extendl ng to i medi ately adj acent the'locus;
(b) enzynmati¢abty °8’§%1f]eeﬁﬁth°aPhén‘§“d%r?d aPel.-heagh isweh label Heipgesence of a
plPur adiffpreft foclreestds vt riqupdaphat e aar st |(agszagagtb1gﬁevgytggtin§ (i)

capabi 92 LAZYE Lhe IAAGPLRAQL A ot o _the [owi ng “nucl eotide
strand; eﬂ? causes term n%%lrco# %Tlssa dT e eé:n%‘lr%r\"yb’éjr?&z‘(’? capabl e of

di f f eFERIFE® QEOCEPSY dR9= o £ROACFPETSER®Rr. wherein there i s a said
deri vat i verroohpt espatiacy tie eﬁf&htﬁ)&sShbixﬁie@UQrﬁ‘éﬂhbgeoﬂ%%&rﬂﬁn?ﬁ sai d

Iocusth( > §9§gfféc&| in t3he ext ende imer-formed in step (b)
(le Y e ement -h Igétf %Q e t%iag§(1:°o"L STBRT S qg'ér?cé‘l’é'i‘“r(*a) Hgnd (d)

ot edtH SCTTWES S@Bﬁt‘?fde defivative incorporated into the primer in step
(b) s@las tlebéldenyithye theydbasaH ocahad Blbel he | ocus of the nucleic acid

mol ecyh 4 agh tag.of (a) is_uni ue for each nucleic acid ol ecul e
and s(tiegs %&g% R %E St'a‘?g gacrtgll éd"c’&uify\ﬁ felsied TRRGIELE MBfErsukestiien t he

presence oitar%eéfcﬁn%tlﬁé%“dl?ﬁea ddreyarbve can be a di deoxy nucl eosi de
tri pHQSphabEposaﬁg\hJ|s¥mﬂm5f A M@c&%é@%ﬁé cf’e@y gﬁﬂ?ﬁgg 1 Each

respect i ve Gomp an be attached as a un| orm po tion
subst ant i alalﬁ3 i !cli%{ngfl %3 %ﬂe T &FENtS Ei?’ﬁ GHER) &g %ﬁe§& ’e‘% é’lF‘é’gﬂgoﬂ% e one

or nore sol? cﬂﬁ%s’i‘é‘%Eﬁﬁﬂ?Ft(s). Each tag conpl enent .can include a |abel,
each (duch pabehideiangamiig bf @@ bibikOtaaRGRh ¥ ERIMSIBRIS, and step (d)™

can i.ncl udg,det go t.ne presence:.o e different labels for respective
hybri di zati on . cc #pP xea§n(s)f£ &t GRd aggcsomghn]%‘“et“&gh%‘b‘r?@ griisif:encsAnot her aspect:
of the i nv%?ﬂpilﬁ?thﬁEYdHé@at &t Herd fofstdeder mi ning the presence of a target
sus péel ed @fpobenmghewun@ﬂaad) itRe arafih 1 %Eetégo cﬁﬁﬁm{ém@@%ﬁéé d!&ﬁd{ﬁ %t eIOS

(1) | I get with.a fir, abel’. (11) provi
det ecti onagﬁt%%{/gggggeb gt of TS pEdIYi I %ﬁ‘f ﬁ‘dbfba’tzi"%m‘i‘ é’lng‘Ee éﬁﬁs"t ﬁéﬁudl ng a

first tag;®@ it téﬁp‘ﬁ%“ipﬁgm%tsarrpl e of the mxture to the detection noiety
undefvilconthitbiaig ng Uite?hbe o QafeEHai-ie @@Ee&t&k&%e%m%%ﬁzdhﬁ}%l%%dct@ i ng of

the nol ecy;g L (iv) . provi d of suita

conpl enent selas eclr?ige%% tf)ve erdeltcﬁ"’l ‘%Je‘f‘fléﬁ’FHchB?ﬂfgﬁtn? é’r\dP?stto tag -

conpl errent HEVIRG Shs @gaesnse o chperarent aayidt batdeat imftheheixtiizsl tag;
Preferably , the first tag complement is linked to a solid support

7

at a spec1flc location of the support and step (vi) includes ‘detecting
the presence of the first label at said specified location.

Also, the flrst tag complement can include a second label ‘and step

15 (vi) 1ncludes detectlng the presence of the first and second labels in a
hybrldlzed complex of the moiety and the first tag complement.

Further, the target can be selected from the group consisting of
organic molecules, antigens, proteins, polypeptldes, antibodies and
nucleic acids. The target can be an antigen and the first molecule can

20 be an antibody specific for that antigen.
The antigen is usually a polypeptide or protein and the.labelllng

step can include conjugation of fluorescent molecules; dlgox1gen1n, ' ' | .
blotlnylatlon and the like. |



(v) exposing the sample to the famly of tag conpl enents U%efu: %gl tions
S

suitable to permt (or cause) specific hybridization of thé fl P ag and
its tag conplenent; (vi) determ ning whether a said first detection noiety
hybri di zedWO02859358 st said tag conplenent is bound to a seCtdAabedoked'
target in order to determ ne the presence or absence of said target in the
m xture. Preferably , the first tagp conplenent is linked to a solid
support at a specific location of the support and step (vi) includes

det ecti ng Thkeetpraesermebefa tnheldicrst¢id abelthat 1geiltigpecéd iced | ocation.

Al's0, idgudd hbodRAdaCQIPLERAL &R0 h%hgaﬁeg, Sx%ta@@ﬁaﬂeag% and step 15 (vi)

i ncl udes det,gctlcg% the presence of the first and secon abels in a
hybr i d*S88°¢6fpl EXO5t9PRR RIPEtRylakie red fitpstikeag conpl ement. Further, the
target can be selected fromthe group consisting of organic nolecules,

antsi 9eRSaTnObBsASprr R ¥PoRE d8Swrahl | bodi es and nucleic acids. The target
can be _an antigen and the first nolecule can 20 be an -anti body specific for

“t hat fﬁ??@iésn. The antigen is usually a polypeptide or protein and the

| abel | i ng FRefepercenis nebade conjaugadieanofgurbsiamessiid, nol ecul es,

di goxi geni My Rl Ot & ' a iLke. Jul.y 20 02/ 0593575

PCT/ CAQ2/ 00639‘%@?}99% ‘%tt%%%gse gée%%?#e t:gg.ngﬂc ei %%Bifﬁpgﬁd%?ﬁén 1”68 gt st ep
can iEPHFES| e SPPOREER®N 87T eBr escent nol ecul es, radi ol abel | ed

nuel eot i de Fidugoxi gesisnihdiiatémy batdropnandghlie (Mrke fob LEhAdER-DESCRI PTI ON
OF THE LNV I S Ref erencg J.s e t he_.attached figures in

whi ch, Fi gurl\%l{a!lnlcFuggrgg? esé?ga%nﬁgﬁaﬂdﬁc?ﬁ%d% e%é’a?o]f)l Shed T o°% g%’l“??ta fam |y
of se§Eedites2of50t feelpr er@ined myefrdcambed GuFpupée Z:shows the intensity of
the signal ridfaly 3f 05 LasieePRIdRelidial PRI Ref S2dHENCRILPLOBE - Sequences

I ndi l e | i I , 50 .f nol, bt ai ned
| CHE AT 8Ll Q1L 8, ISR e BUGIEL S D LIRT) obtalned as

descri np ure s a three entation
shew FFERIGess- Hibriatuzer isbavmbBaefimgef brareheepsedurmdcebongf thE gure 2 as

descr ichegbriad ofl *hEX@&Ppify;landhe results shown in Figure 2 are reproduced

al ong the iL.agonal _aof - the drawipg; and Figure 4_is il|lustrative of results
obt ai ned f g?bg% iQan? vL{l ‘ﬁ%r.a tar 88%‘3(53%%6 FBg‘NdeSoF"E AP gHdRE290) when
exposédris (PR ID0Pr96berrgft Moxa?df| whdn eFhesddrtofihe s hrdesmdofs plotted.
20 DEEAER ENVB@RENENTSod Rech begatisopipvi des a nethod for sorting conpl ex
Lytures of nolecules by the use of famlies of oligonucleotide sequence
tags. The famlies of oligonucleotide sequence tags are designed so as to
pr ovi GETRER REBORIEESss hybri di zation during the sorting process. Thus any

sequence Whé hinme@t{]oamgiaffieés %eﬂmesowsgktﬂ@t a&%ﬂ@kfﬁiﬁaﬂf%sy of g
crossehtheh ¢ 12y, cehliegeSeusuce, deil ved LLam et Taflly, under
The i ATEHEPBIPS o1iganupliaAtafs equeseubagm ahe givsyoper abl =l tpnooesds ng of
anal yhesimadcdoa@l hiesaofatChh gRRUC] QAL 18+ SR YRBES: s adiSus any sequence
- within a family of sequences will not significantly cross-hybridize with any
other séquence derived from that family under appiopriate hybridization
cohditions known by those skilled in the art. The invention is particularly

useful in_highly parallel processing of analytes.

Families of Oligonucleotide Sequence Tags
The present invention includes a family of 24mer polynucleotides that
have been demonstrated to be minimally cross-hybridizing with each other.
Thig family of polynucleotides is thus useful as a family of tags, and their
35 complements as tag complements. |
‘ In order to be considered for inclusion into the faﬁily, a sequence had ©

to satisfy a certain number of rules regarding its composition. For example, - ¢
:repetitive regions that present potential hybridizétion probiems such as four

or more of a similar base (é.g., AAMA or TTTT) or pairs of Gs were forbidden.

40  Another rule is that each sequence ‘contains exactly six Gs and no Cs, in order



The pr esent invention includes a fanil y of 24mer pol ynucl e% &g? 6é‘|at have
been denonstrated to be mnimally cross-hybridizing with each R Thi s
famly of | ynucl eotides is thus useful as a famly of tags, and their 35
conpl enentg’(h‘smﬁ%ﬁ%orrpl enents. In order to be considered PEFCARLIME on
into the famly, a sequence had to satisfy a certain nunber of rules
regarding its conposition. For exanpbe, repetitive regions that present
potential hybridization problens such as four or nore of a simlar base
(e. g.,ENBALE GRUTTFEF diatpary govd oCslensr éstidebialdeniluOradmera@ rioruh e4isr t hat

each seqwentelcasd abn&aexagﬂeymetxb@stamgsmelgsbasé@ uarcrd@ern &veddly 2005 WO

02/ 059 . CAO02/ 00089 0 have ences .t hat re or |ess '
i sot her?egéf)ﬁ(%fj FTeq ﬁ?%ed 1&5’? tlf%t rzifﬁ}éro L{;& 1f?ﬁ?lsu’dse&ﬁ tgoﬁet ¥ fefle "RESt be
at rmsfthsPRnﬁasle%thetl\@@entrewemysecnei‘ghﬁer| Adspaiercldfc @esareAhotires’ vend of
putst i ngeksbi Savl-smt)hatf id&eeﬁlg%hﬂcﬁotﬂ@ét(thélléfBQ[hn@S(é%%V\ﬂﬁ h@%nhY‘Dsme
consecutlve te i T é?c‘p G neare ttthe -end 5 é} $p. d) of its

ol i gonticl'Eot de tRE-T &F t *HaRET a8 oo PRYY- AR A Siedd rsatstmecvee"rrn n Tabl e
2) vva§>°rseé|mltse¢icm®t@m:ttpy ijﬁeeurtmtahe(xferspstB "tbes@uent posdshtdaonde (Hewnt i ng
the 5'pdseetdal (resp. 3'-termnal) position as the first position.) The
process use,lg1 to desi qgﬁf am |l ies of sequences that do_not exhibit 10-

cross- hybr i diFzZ&tT6/° gvt%rdeFﬁgrt FRESTFEL T *§BiTarst 19 iforprgucebiyit
Défiendinegs -tofridieadppt bebdvion fohlkrtrhtéhgsaefany |inesimiresequensaniingl | be
used, dfﬁf:h@'-&%pl:[d&ltgén 3¢ washonkde Anﬁ@iésalo@ f?éeso\trlflukagsus%ﬁn 1?58‘?81!1 y

constraints sequence conposition (such a he ones describéd TN
pr evi difde aarrﬁg‘?%tsﬁﬁ)’e‘i f‘h‘ée%Fh’érn“f“H?’”esOfaF‘életﬁs%%F FBeifygernihet s oo -
sequerregsereecomgssting dsuchl 5s Basecheandédadbed Unethe arepit@iragfag)am can
deri vemtagiddres, Qb SEAYEHERS st@g wﬁe&ttw'éwont%auuse 5 %rQQ:Oﬁ similar

cr.gss-hybridi zati on behavi or. exact neth nput er
progr ARPFS FolPTHRUERLES s rRCBPYRAY BYRITEBNTRR é?rlﬁﬁoﬁ?r“&ﬂée%&ﬁ wevees shafi | ar
fan | iledibaseinorlt ese erdseshybSuaizaiph aghaidrs fios eearcacrrﬁlaﬁlcdteﬁﬁéd by'!d in

inter [ - ;. t 1 NP o BT/ CA; L ]sah%dcgnd M;é) VO
01/ 59%% ‘gﬂékﬁ&ﬁtspt@ OB R, Bg% s %‘gngg%"ﬂﬁr epE Y

such &™tHy S?fe’s“%rﬁ?éreiiz‘eﬂtb%ﬁ’reowﬂ%f P&t anRfqgsEm GE a%erc@rmlﬁgdasqrawrmm
nunberinoinyrrnaieinky wtess -appyhratdba ineg pmﬂmmuml/eoiéld@uﬁﬁquemﬁﬁﬁest arts with
any nyRbe/9hsP- KLNSS- 1é1y9561d' Zbrtersg%gfgﬁg canftg& E&J HEhodd)

sequence, and increases the famly 25 ar A nu
sequeFUEl st RBFStBITaHF@dIsPed to the sequences aI ready in the
fam |y. The gener atiechdsenyences ihfat maxia huitee dsmetlﬂmn&'umirlca;bis&y Wi th

Sequer&(jﬁﬁtcﬂ @ft%g,rrhct@snfd@nté@teﬁtees @tgmeqiﬂﬁ%gp d St dr?“d' gﬁés Cani] y.

sequences remai n, one sequence i s selecte
The oPH%tld&ah%ﬁ FREPTEEGuURE TP tRER THNPaTEECE0 aeﬁelreéﬁmahedamly
séguensefolines t heconesnthabes hﬁvvsécpmnm Hssiefdrated Ynar@mpia@ped.chd new

seguee@ éreﬁéeahe@;ﬁﬂ lLreg@ R e”ﬁtenlt;&g%x%%g&’ s%gtgnc%sqthenc Suipif Y &nd

dded unti ere aré no candi datée $eq eniEs
| ef t . SAPLaRiEy Wgt%g“é*-qufw%rbeeég Faihpdapbpe are Fregerrer abiang Eh%er tain
nunber cafdisletrierqesceandhae nmrattﬂg dxlbemduen&étesswef&esnﬂ ddee famhdy,

etc. ) f§1§119/f t'ﬁ{e %%htg:e% J!i&'%'até e%neré/ t%Q af:‘!Opﬂ a(tjre%t %e OL &hl s met hod

cont ai ns onl m ni nal y cross di'zi ng sequ Setond net hod of
geher 3?‘?‘1‘?@“33' i PR AT oﬁfhol'h ‘Fﬂorrﬁt»“F}y séf“bls%ﬂtﬂ’]}ﬁb'lal‘%ﬁoip?@- Bohsmucl eot i de
sequene@snst aidt SeVddtld af fdmx etk Skaeifiagi &aﬁd@«ﬁatﬁobé(q%dﬁ-ﬁ@)t i fler$eaMeNagsea The

300UCHE AhcObaddls LATLEYorl AR ACABICLAL O caasdls CANAQULY Qe IR GRS bY
sone ot her ny SequUENcES i n may

stage, the process can be repeated (generatlng a certaln numbexr of sequences

and comparing them to the sequences in the famlly, ete.) as often as desired.
35 The family obtained at the end of this method contains only minimally cross-

. hybridizing sequences. _ |
A second method of generating a maximum number of minimally cross- o
hybridizing polynucleotide sequences starts with a fixed-size Family of

'_polynucleotide sequences. The sequences of this family can be generated

40  randomly or designed by some other method. Many sequences in this family may



25 July 2005 WO 02/059355 PCT/ CA02/00089 41 not be CO”"%'JBI'{y{éop\&th each
ot her, because they show too nuch simlarity and are not mn y
cross-hybridizing. Therefore, some sequences need to be replaced by new
ones, wit hMOIBAS%SHi |arity.. One way to achieve this consi sPET/CAR2/M08¥eat edl y
repl aci ng a sequence of the famly by the best (that is, |owest 5
simlarity) sequence anong a .certai Alnunber of (for exarrpl e, randomy

gener at edg3 sequences that are not part of the famly. This process can be
repeat®@f BRtIFPRHOLP affithyesmh sEkprenbeush sy ribeinedo sieh banitayichende

m ni Nedre ﬁb@&ﬁnhgdlﬂ.ydtﬂdsﬁgaykﬁﬂdiﬂlhbl he&icorBUNRRE Qécquéﬁtfgsaﬁgéﬁﬂgsbehas

occurr te of ;Lhe pr o sonme seguen 0. hot obey the
siml a]éraelg'éL abda ng t“{lglt?e "10"h av% Seesnms]g {%f‘n Ve CBY b2 atcgkeevr? buts 6PReifes

fam | yPF FﬁE%"‘tﬁﬁibanGPWlégs%ﬁemce Siré;ﬂlheﬁamﬁbynblyythm@bswﬂtyaicam alawsst

mi B Mediny 1eriess - duaaehed ahag aegé&&aeﬁsmmﬁ&n%f peddi Lippal, rdh&sagan be added
ficient, such as rules to

to thi %\%%ﬁj é-: y gﬁcgeesr tﬁat e not %f i r
determ ne whi ¢h- Sequence w I b¥ rB%’f E’ECF eI et o8 sPHRE68° 58RPeused t o
obt ai rFePReter] BB o fbe riagslhyir setivenery siSrst apsirel Fablerityt Hatncarent hs

subj eciropé- Hyhkﬁdi&&h@ﬂtora@ﬂiﬂlcﬁ-té&nnuﬂég SR RALnQf h£@%cbl@{r@at QN Ls a
corrposcltl on, ¢ nol ecul es for uyse as tags or ta ement:s

risin conp
wher ei - eac 9”:%]1 cBF €€ oniSTT s & SRH fi@d’r?ﬁc‘f’]%?é’t Fere sé@’r]g"ﬂl@d Treintdaket of
o goigEr desendest . bagsedaprbet hekayr oup Gf tise faeiiyestiset poutiding Rabdrewhdy
wher eighaeaeh rehithhen0 oﬂ%h@a:!rgem ﬂ:}_fmlaﬁf cg‘oéso hﬁb:_(lﬁgﬁlﬁgh ge%@?k%% . ggmg

nucl eqti.de, ba? é_el ect eg to be different fromt ers. o .
Accor &7 Rg" hi's *® effo ?rf'éﬁ?‘,i e VBt Me ot & S 417 P 1Bfm%Beci fic sets
of olﬁféwmte@mcaea%@qmwsdamemﬁh&s@hidoedeqmpendjlmgbmpepuatclae assi gnment
of ‘bases maden tn%tﬁg@s BB Hebn (ARAL LS BESinl ch® 1350 2aTDR JEae R SN E ontai ned

Qlel a n%thematlca _relationship to eac escribed as
fo?l o ¥® 1% §° e?na ea:f‘?/\x’}hf)l\ﬁﬂﬂbéEﬁ%@ﬁc‘é&lsﬁaqe@ﬁgﬂ%l%&“ﬁﬁﬂ t respectively.
Wi | e the teemnibelinmrent "thef imuwotbet iide sequeneds icsmpidehy used in the
{1 ¢l drefediiat ochnology, cih Lhe: ODLALadl:st DLy DUSALI 0 LD, term has a 30

speC|f|c nmeani ng bjllustrat here IS a 2xp matrix
A (wi FRTgFE98s a“aﬁ tgprucleatide feleRtd fRan ﬁ st of otligepeiaytidew of A
cont abased lve Yivapaetrers ofquSadey sdc reespiRctrave] v), ivhedsiekacH BEELRPEr sed

V\&'ﬁ h Eurﬁex(lQ:r ufénttlf%ﬂegtﬁd/%l ygees Eﬁ&el%blé)t 1§Se§ %ﬁ?ﬁeotthéé hggecmlgm:‘]edc’f the
allgn ?n:&’ g&%élx contains two spaces, |I. any al1gnment 1n which 35

a col U ﬁrﬁgtt%msb%f‘cé”éh?’? Pﬁn"ort@d3 anﬂccfﬂ?fil%&')ﬁ& ®sed here. The
col ummsbatimtal .nispyetaied sifivreina Femi Nidzobh speaﬁlarﬁaﬁz;abf ed matches, while
the C@hiﬁmﬁcmta.éé rﬂé&gezgéefsf grE r&tespl,aﬁagﬁ Qires?rycﬂln? 1?90'1:9 glgéatag%eﬁlger% Ch col um

of an g %nment contgﬁm ng a space in its ow I'S” ca i nsertion
and e3tH3ESF HifTecEntAr i g Tie s‘;ﬁiﬁe*élﬁlﬁr? t’st@etond rowis called 40 a

d€t eti on wWah¢ ecqueslegnregkibdie ial Tgreenthacont &hfﬁdﬂgt.ﬁca&pace in either 25
July 2008 10MR02L 089855 RET/(ANZLA008D 92l OW 15 cal l ed an i ndel

I'nsertions and deletions within a sequence are represented by the
character €t 5 AYdpPPst™e P¥hScANRISS sefdenrtidsof andphcesreatishy-of the rows

that WiileeEbdéerh M dpatealty . qf eue}:iamdm@rseqmdﬁasedlﬁ ek yerfyobicamesl g anot her

Spacefiéldt be Eﬁ.@ggcﬂn@i\%gy,agg ttlﬂec&ﬁ:%gc‘: fsv\ﬁ:{s ll 3 t%etenrunger of spaces
|n t hat g%gﬁdﬂe?{‘ internal gap_Ls one In |? £ rsht space i § pr eceded

a RS 79 ég}u%ateéi jpere. An allgnment of 8 and T is a 2xp

matrix A (with p 2 s and p = t) such that the first (or second) row of A

contains the characters of 5 (or T respectively) in order, interspersged

with p-g (oxr p-t respectively) spaces. It assumed that no column of the .
alignment matrix contains two spaces,  i.e., that any alignment in which

a5 a column contains two spaces is ignored and not considered here. The

-columns containing the same base in both rows are.célled matches, while

the columns containing different bases are called mismatches. Each CoE
‘column of an alignment containing a space in its first row ié called an
insertion and each colmun containing a space in its second row is called

40 a deletion while a column of the alignment containing a2 gpace in either



foll owed by a base and an i nt er nal |ndel is an indel bel on%ggl tz%oén
internal gap. Finally, a block is a continuous sequence of t dHes (t hat
is neither imrediately preceded nor i mediately foll owed by 10 anot her
mat ch), anWOtR@3B3&hgt-h- of a bl ock i s—thenurber—of ratchesPEHCADMO8Dock—— -
In order to illustrate these definitions, two sequences S =
TGATCGTAGCTACGCCECG (of length s = 49~ SEQ ID NO-.1169) and T
CGTACGATTGCAACGT (of length t = 16; SEQ ID NO 1170) are consi dered.
Exenplmwylalceintent Rdedf Snaend:ipng \ﬂnﬁhd@lal:i@@ withinl B sdaugmreateRl: - - T
GA T@pgeg@neecﬁtg Thél chafaEef G/C CA ab ik A G&deifudus saqubpee GCAACGT -
15 16 17 18 19 %121 22 23 Col ums

1to fpa‘éas 18, °Tif2°£n§‘e26°‘fs ]‘%’éa e ‘ieﬁ&%?% AMERARRALY @regededonay 11, 13, 14,
16, 1ﬁmaﬁ@azslaarf@1hwﬂsihbs ,anghterc gbarmenSche §&mamdwil,9 aad eehenismmbhches.

Cobummsr 9 ﬁg)dlslq;htao;wbarg@osgicésemtt@m@ gaphi 1 &, golumns Jag, 14 Qpd8iforma
, 10 and 12 ‘are internal in ‘score 1 s

bl ock %f t? % 3. Col umms

‘assi gnddt ot rﬁleﬁ?‘?’ﬁﬁn’fs’ Rrﬁ‘Fedte\‘?mbYsé‘q]&%?‘F‘cég byFs 252 sks EPafei h@ wei ghts to
each dPlhwtedhes a hismandhes iahengapsdas fokhoimiel belbegimewes chiaf Or a mat ch
m  thecpenal gabefn@aﬂﬂ,S@!bﬁbcm a kB ARBAL L f Q- O0BE M08, & 9aP 09, the

penalt%}qfor extendin eg. 30_Once these values are set, a score to

each JSPEmisoteiher g'l 5?\%1’ ge"%‘?sdi grte d TRES A AEOL6OHePF ol | owi ng r ul es:
110 asgingrh<d varabac rgokbeniepyeic edi agibbe ifsi tisd nmBbeh ofnthtthes each colum
foll O\MhQQ ﬂlB@k' agL Jﬁte&?hto %1113& a?@%ﬂe&é dtetafnltﬁggé ”:ctrr}g sce%u I%Cﬁzs assign mif

it is a -mm | f Is a msmtch, -o0g-e iTst indel
25 JuITﬁA%%GC%G@%‘@Sé%%QEW em?ﬁeo%@alw@ 1éﬁ9)aa§§p'-" =eg if it is an

i ndel comacoapredahect i fost 1dmdn| £ 6f 16; sgaroTve: 50 eawf chbhagaldgnnent A is the
sum o i s ; Iig{y‘;en is'said to be of maxi mum
scoretﬂf{%&%g%glgrgmﬁgﬁtg%ng%%o ﬁ] ﬁ}gths}ma, %equences has a ‘hi gher score
(ch the sane values of m mm og and eg). A person know edgeable in the
field will recognize this nethatligsabnsati ng an al i gnment as scoring a

| ocal (as opposed to global) alignnment with affine gap penalties (that is,
gap penalties that can istinguish between the first indel of a gap and
the oCHet |irdel Hle& o ¢ & idppCecical &d| hp€ theg @ ¢Ca Gnuﬁb of

i ndel & {tdatr q:pen: asgap T4 - [he pane |& [ elealPral ¢ her jaof Tga that an
i nt efrat—-rdet—+s—not--L-ene—of—t-hose-lassi-ghed-a-0 Hn--dule (1) nhcffe* It will
al so be noted that foregoing rule (1) assigns a 0 for non-internal

m smattchles® An Entferdal® % shath l2s 12 Adshdt th thats i1 preeedez znd

foll owed (not necessarily 15 i nmedi ately) by a match.  As an il lustration,

if the val of 09g.and. e ar set to 1, 2 and 1 respectlvely,_
al i gnnent \L:Jﬁelsuhag i;]té)g%}re 0%9’1g %@t a¥ fichéd ara?sl%%\ﬁm B 207 Scori ng of
A5 gnﬁgﬁﬁllqp 14, 16, 17 and 18 are matches, and columns 5, 15 and 19 are

mismatches. Columns 9 and 10 form a gap of length 2, WhllE colurnms 16

=3

to 18 form a block of length 3. Columns 9, 10 and 12 are intermal

indels.
A sCcore is assigned'to the alignment A of two sequences by
25 assigning_ﬁeights to each of matches, mismatches and gaps as follows:
* the reward for a match m, .
* the penalty for a mismatch mm;
* the penalty for opening a gap og,
* the penalty for extending a gap eg.
30 Once these values are set, a score to‘each column of the alignment is
assigned according to the Following rules:
' 1. assign 0 to each column preceding the first match and to
- each column following the last match.
2. for each of the remaining éolumns, aggign m if it is a

35 match, -mm if it is a mismatch, -og-eg if it is the first indel



(|~ TGATCGTAGIICTACGCI CGCG CGT! ACGATI-T- G
CAACGT----00000333-3-13-333-13 3 35Jgy@0850 0
Note that for two given sequences S and T, there are nunerous alignnents.
Ther e ar e WPMA398veral alignnents of maxi mum score. 25 BaBEHCAM/Hse
alignnments, five sequence simlarity nmeasures are defined as follows. For
two sequences S and T, and weights 4am- m og, eg }: M is the nmaxi num
nunber of matches over all alignnments free of internal indels; 30 M is,

t he maxi num | ehgt bapf -agbifodk igven ialdel dutgnoenhs; firlyB imlel hef maXi num
nunber of matghes over all alignnents of maxi mum score; M is the maxi num
sum of__t he Ieng}zh§l of the Iongest two bl ocks over all allgnments of -
maxi MRt sTHFE; o518 AN IBHEE AE 527 (59385 thEHeAB2/B0d5D colwus - b is the
maxi madiserenof id seid angbd fofasdmunt verbl kicks ahel erigyhmenat of amst 3, over
alb alsbfORR! SolnlBX WL SEAHS. o0 G6idiEhe dke ARMLDL 14:OR, AAfieod 0] | OW NG

|nequal | ti es between these sSimlarity nmeasures are o tal ned M3 and
5 RBY A'so® REASEh d‘é‘P“"l@gﬁ?ﬂ’]ﬁeF’ér’iﬂen@W Vi1l gecqppireitéhe neghedt er mi ne
t he neXi seerihengt hlgfnmanblaeckccaieg @llbeal i(gamppbsed teegmbaint ernal indel s.
For twe; \ég@ S84 t S Bt r ependi ng on the
ignm wi 91@{ ap B@na‘i@hé@ (tg% St &aﬁl\? x%?.@lgg (%@g

val ues .o the weig or wei ghts {3,
1, 2, 933tivgnpish Ibleﬁ‘éi‘ﬁ“af%?j féFfl‘tgﬁ P ofsa e and Ghepthrrmndedtle aFt gnnent of
t he tMlbmrr@ﬂ:m:esequmncm tBtuttoi:é)I MRbehticE ifde)s6thal, oﬁan htgdpsishence this
al i gnpgnt o) for ex |.e sequence weights {6, 6,
0, }[EEQ sa Q X@ tﬁl\l/gaéotag ubggls g%ps n%gyz g q gerna er g ert g?m ne the
exact °9%1Iclfe§h‘€ﬁe RESIFeER Cait Tuhe (eskessar yI’CaIWFQhr?éﬁ? §°ene@dadt thage

consi deredindl rand(1yP aﬁﬁa@nb% fOOlﬂ&d Y- 1%&@@%@&e§heﬁ+im%rﬂi gnment s

free Qladdbernal, hdeks, IETS 5. 00k & S0, &gyns Qb Lh

sequences._consi dere 0015 kKnown as T gﬁr anmm ng can
bé® | nprerfertety)ohy & @éﬁ?ﬁhter and used to determine MB to Mb in a very

qui ck way. Aysamglmma’pwnerlﬂortalr@dmu&@ ofd@, tfm@segcea;hcgg %trbos%% ght Was

dererytnedaigh s Zpall bk VeIt Buo & ot I Gegienlfed 4 18710
10 l\/ﬂS-ShGWarﬁfl"WE = 4. According to the preferred enbodi nent of this

i nvention, tw sequences S 25 and T each of length 24 are too simlar if
at, | east one of the followng, c&pgg I\/% >16 or M2 s 13 ‘or MB > 20
or 30 M4 > 16 or M6 > 1 usmggm?erlwelghts{G 6, 0, 6}, or {6,
6, 5 1}, or {6, 2, 5, 1}, or {6 6, 6, 0}. In other words, the five

si m [AiTy-measw &5 [abet WeeNc S anNd Tl € (@t ar e medr & are £aUie PEit he above

fourﬁri‘cnf
cidl¥ajcieiaic|- |-~ lelclalaicie|T {-]- 17"

Note that for two given sequenées 8 and T, there are numerous
~ alignments. There are often several alignments of maximum score.

25 Basé&d on these alignﬁents, five sequence similarity measures are
defined as follows. For two sequences S and T, and weights {m, mm, og,
eg }: '

* M1 is the maximum number of matches over all alignments free of
internal indels; _

30 e M2 'is the maximum length of a block over all alignments;

e M3 is the maximum number of matches over all alignmefnts of maximum

score;

* M¢ is the maximum sum of the lengths of the longest two blocks

over all alignments of maximum score;




35 weights, and checked against these thresholds (for a total fzo%g tests).
The above thresholds of.16, 13, 20, 16 and 19, and the above sets of

wei ght s, re used to obtain the sequences listed in Table |I. Additional
sequencesw@Qr?ZF’ﬁsl?éS be added to those of Table | as |ong asPCT/hA0HHE%%
alignment rules are obeyed for all sequences. 25 July 2005 WD 02/059355
PCT/ CA02/ 00089 45 It is also possthle to alter thresholds ML, M, etc.,
while remaining within the scope of this invention. It is thus possible to
substi t ute ¥ iaddesoytanoesm of ttheskengthTals ell therblpoke cfebarahl y to

those of Tal gedsh D Qlkain Qﬁ.f%ﬁneﬁ@é $£0haxS RAHERGES. that would also 5
i zation. More specifically, a set of

exhi bit  reasonabl OW C[ pSS- r

24ner %Oéﬁﬁ%ﬁtggg’ ib& ‘\l}\?nl E%%r gp{eaFggerlPﬁDm?gﬁiﬁéﬁ&% befuteraFRet%00 sinmilar,
wher e gisdlsiiny | wrasisedele ntdasssd: Mix ¥9 08 u5s Mr3 178060, 10 oMBr> 21 or M
> 28 qq > us it her ights {6, 6,.0 r {6, 6, 5, i},
or {86, Ozfle%mli%%z\c,ﬁ?? 5, 2%15}9;_&?&%;} %O \/\%ﬁ Fa™a esc%héeﬁ“ﬁjf B ?%)ﬂ\ﬁtg of 3

cr 0ssH9B¥ i WPE atlilopliorgeres depn Plafterhal Hadelhy-eshot dwealives provi des sets
of _Slecmﬁﬂmm tHe E@Mﬁsg ?pmr t£rﬂﬁs§aﬂ1)&bfﬂi geééﬁdi%%é oﬁtﬁisrﬁaﬁééé?fym‘ t 0,
sim ' S efl ne S. > r > or > or
M > icréleo‘?&%h% @’Zlgm’vxﬁgh eﬁf’s?hgbugi ?‘I?%Pﬂv@dg%fs {3, 1, 2, 1}. Alternatively,
ot her contfPRatFighss dit - wei ght 31 mithe dldastraged etlsgufensetriontes with | ow

Cﬂossfnlaiﬁndwbdsézfﬁ aadgrmdnt F Hﬁ tb?aéxgmﬁil@ge&@é&@&,.shisﬁt{%r geiggl}l:siz}s

equi valent to usi.ng, i : : ., Or_wei S , 2, 0,
('?hat a{isé,%'f tgf {aj}n?g?%m%?g%euéﬁﬁ“ﬂég,h?rﬁr?m\'?a%lﬁé’g IREMOT GRS &P exactly th
sane \sHetdler sgmieghes, 208, welghOs {6) @r of 15},1m2 @ 3| Imo0E §,2M22 «0an®l oOr any
ot her tiple of 30.{i, 1 1} is used). Wien dealing wth sequences
of |er”1‘§f% 5t i SFfe, t?4‘?étc?r“‘§%eq83ﬁc get owalva% iC5u¥ Fenfihe I tiE def i nition
of si meFedsary addantrntadierst 6d.beSpetridad¢dist MERNE B @anbh dosad Byt he persons
kil | @dokingt Be Akl o+ FOr - EXARPLE £ MER SONPALT N0 SeHISRCE O gengt h L1
with %‘rga_‘]c%ltée?gnetgf Iﬁggth L2 35 (with L1<L2), they can be considered as.too
si ni | AF° WhEn SHatiReE they B seqiehfes sonsidsxsq. | Mafhematicpiopoods | - vy >

18/ 24 kol ag Siyamyc 20085ranwbng /0588 55p RGEhCAD 2000 058pudks ahb uzed0/ 24 x LI
when ysidgeehideeln Wl @bt & {aaver.@h quckG}vay.orUé;ﬁ-lg gtcétput]:ér pQSQI{aﬁl’ & O 1}

do these calculations, it was determined that:

20 * with the weights {6, 6, 0, 6}, M1 = 8, M2 = 4, M3-= 10, M& = 6 and
M5 = 6; ‘
e with the weights {3, 1, 2, 1}, ML = 8, M2 = 4, M3 = 10, M4 = 6 and

M5 = 4.
According to the preferred embodiment of this invertionm; two‘sequences 2]
25‘ and T each of length 24 are too similar if at least one of the following
happens:
e M1 > 16 oOr
e M2 s 13 or
e M3 > 20 or
30 e M4 > 16 oxr
* M5 > 19 .

" when using either weights {6, 6, 0, 6}, or {6, 6, 5, 1}, ox {6, 2, 5,
1}, or {6, 6, 6, 0}. 1In other words, the five similarity'méasures
between 8 and T are determined for each of the above four sets of

35  weights, and checked against these thresholds (for a total of 20 tests).
o - The above thresholds of.16, 13, 20, 16 and 19, and the above sets e
~of weights, were used to obtain the sequences lisﬁed in Table I.
.Additional sequences can thus be added to those of Table I as long as

the above alignment rules are obeyed for all sequences.



or {6, 6, 6, 0}. Polynucleotide sequences can be conposed 85 3 §§$$et of
natural bases 5 nost preferably A, T and G Sequences that PRy cient ‘in
one base possess useful characteristics, for exanple, in reducing
potenti al WOMBMEIFY structure formation or reduced potent PEI/CAGR0063%SS
hybridi zation with nucleic acids in nature. Also, it is preferable to have
tag sequences that behave isothernmedd y. This can be achieved for exanple by
mai ntai ning a constant base 10 conposition for all sequences such as six
Gs and ei ghitedh aAsoposEsbIfocsichr Hagtimide. MAJHRL ieymal whdls of sequences

can b&e&&ﬂﬁ@%t@ineﬁﬁé aa&ﬁeabf nﬂlgrhnvtaﬂﬁoﬁ” Qf!tr@é HRagl }!x)és%le to

non- cross: M?él{gl Zi Sq;te u%gences % gp net hods known tol t hose skill ed
in the art Sr 83F EEUTHIEEdR 00 E&éﬁc% §E17°g gHEet Y%t sequences
from thoseins Fabiiel JA o ¢UBEnseteantedst o sewamese| Gettesodddalsbar act eri zed,

i N5 t ekABbLaf r&%n@@l)l‘ |1E>M &fosgmgléﬁgk'%esMél% Eﬁé@fgpo'@.ﬁ.ﬁrf | £ cdunlgex
structyres with thej | ementary sequences, and the potential for

Cross- y%rlsgq‘i%igeSnl%WPﬁ? thfes §‘é‘ad’é’n5‘é° Sefuensgg %nﬁeet‘f’ bel ow. The
subsetsiptla)Oviseguere ssniles tanddided sed ect ed, and anal yzed using the 20
Lum nexlpoéhapl\@Dl platform The 100 sequences were chemcally

i mobi li zed onto the set of 100 different Lum nex m crosphere populations,
such that é&ch ¥perific sequence was coupled to one spectrally distinct
mygrosphgr g,popyl ati on. The pool of 100 microsphere-inobilized probes was
then hybridized wth each of the 100 25 correspondi ng conpl enentary
sequences. l‘EaEhlf*se?quence was examned individually for its specific

hybri di zat i,gn, vgboth its-conplenmentary sequence, as well as for its
non-specific hybridization with the other 99 sequences present 'in the
react MOf% UPATS SARBFY diedotienbhstr atedlt e {Br dpehsitly of (6ach Bequence to
hybri di}zecoiby &, 06] tag, cosplieaniot exiiett ol StbsFRbeddigigndonot to
CELQSSRQ&pélngI%% @P%h%ckﬁlbésxomnl? Mp?gva.h Ottgeéf sO| I OnUC| ?Qtl des present
in the -hybrirdization reaction % e cap a person

ski | | &3 oFfe cXPES—TyPyEt zehien- fﬁ%ﬁelrya*@f"eéiéqu‘éﬁ@e%lméiarrabwe aflsoths nodi fy
the segfobraess: or add other sequences while largely retaining the.

property of m ni_mal cross-hybridi zati on 35 which the pol ynucl eot i des of

Tabl e | haVé beén®Uermonstrated to have. There arée 1168 pol ynucl eoti de
sequences gkevenr7zierTable |I. Since all 1168 of this famly of

pg%ynucl eo%de can work with each other as a mnimally cross-hybridizing
se t hen any prlural ity of polynucleotides that is a subset of the 1168
can al so® a¢# agsacymi ni mal |y cross-hybridizing set of 40 pol ynucl eoti des. An
applicaty o% in ich, for exanple, 30 nolecules are to be 25 July 2005 WO
02/ 059355 02/ 00089 - 47 sorted using a famly of polynucl eotide
tags 4Rer Péij‘%@ﬁﬁ?%ﬁ%@téotﬁfdlt Hus 1}l uddtermptdrep efb30 sequences shown in
Tabl ecoubifht BonsSonaleithtSayll hakd SONBetsSUDSRIGmmY " berd asndrbes-a practi cal
5§§Seh§19rlla§zé’91r preferred than others. For exanple, it may be found that
a particular subset is nore tolerant of a 5 wider variety of conditions
under whi cHoHyBr PRtz a61%sh wpiohEgntfuced? b6} cire eqhieraleiey teusihy
Crosswingntisdizatj an hl@,CCHfEﬁengha§C{th@b|0¢ 21t rra%alaelgle%faalﬁbetﬁoo use

pOLlynygciu%gL éie§11£ h\ga\%l.ugs %fSIGPrteIGS Ia?‘e S Eibys %nfzrsame wo%:%ﬁbases of those in

subsequences anes he=éFences
i |l ustfatbedy: lﬁés‘@ﬂ {3n -‘trh@sel}c@ﬁtﬁa?l ned q N2 atsl any [other mktindeast f ew as 10
bases {per, s@,qu@nj:@u@;ea)l d be chosen, so long as the subsequences are chosen

to retain ngrm gil%%l W:&r Ogg&l}elngess b%t wgeng@h orp.{lervglan 24, or seguences
of various lengths, the definition of similarity can be adjusted. Such
adjustments ére cbvious to tilé persons skilled :;Ln the art. For example,
when comparing a sequence of length Ll with a sequence of length L2
35 . (with Ll<L2), they can be considered as.too similar when |
M1 > 19/24 »x Ll -
M2 > 17/24 x 11
M3 > 21/24 x L1
M4 > 18/24 x L1



t he sequences of the fam |y inportant to their non cross- h;éngPglz%gl on. The
sel ection of sequences using this approach woul d be amenable

conput eri Z(gev%(% QCESS. Thus for exanple, a string of 10 contiguous bases of
15 the fir Sof Table | could be sel ected: AAATTGTGARAEARYZIMGLTGTA
(SEQ I D The sanme string of contigu Us_ bases fromthe second 24mer coul d
then be selected and conpared for Simlarity against the first chosen
sequenge:, 2?514' TAATTGTATTTGATGA (SEQ ID NGO 2). A systenatic pairw se
conmparison 20 could then be carried out to determine if the simlarity
requi r EfENEELog eithproyeicals {6F ©ha8. pair cvf{bsefudnctls doel$.ndt i o} ate any
set propdetys, a, 1(0}rrer subsequence can be selected fromthe third 24ner
sequence of, ar ed to each af he f|r wo, 10mer sequences
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T Ie t he caabl ersqn. skill e art, given
alta A mpgél Onseod:ughigesq% 1OW Lfa%héx s IQ‘B SHPATSERSRR BT T8 &R | SACSH
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t hat thetﬁgsrége{{ll ﬁq nﬁe shoul d not have greater si m arity than any

of the ofi gina MG g8 ﬁybrl di zi ng sequences of Table |I and the

addi ti on ofInegtdex basedidde hee skagerequencesswhotldt sefuenesdltt-on n a maj or
cnangechenfam@yth«erlmemé@afmreepféggeagg 88108 ihgnd agaSeguences of that set for

exarrpltear;tn e G% rrg mai nt ai ned between 10% 40% wi t h a
vari ance ¥af %‘FS%WW‘? o forn \propbEic dle?r/ 059355 ¢

PCT/ C@Z#@O@SQ WJ4:& thmstrhouhpdémdmgey tsengeri@s g Sarciotih«l pbeentsed foc@ obtai n, for
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conpl € 2% ea4GER 6F FIHPRIY SF‘-EaECé%?fir |aé’d‘ prrlyaed Wetro E‘}hPeadl ly
r eoogmumena»afr’l mbfarpaja:tesmt hathen6K segualdey a&e\/\eﬁémc&sg@l n taking the

Sequerlﬁaﬁébiq zgétgn%o tforeg)é%nmo ai \é?:E:Xt ;Ehu.glzé gonverted to an A and

vice versa and no si gtg;é [cant” change n %croﬁﬁﬁﬁedl zation properties
woul d PRBUERER RS e dUED tmér%alfimﬁsthdwaﬁl souled tagesif every G were
converspeckda0la Gstinctli Alcspherdl ol athdh . Seaueness of 1@ famly could be

taken tgo. e Dotdle, 5 3. direc F S, Lhe convention, or
al | of E?h%%gg%slt%%l |l§%sd 5’? IE’gsle uer’fg‘es(L '%‘zbg ‘ivﬂt Fl"’éc Bgo%‘iet % direction

( 85 5roprrepRapding éo%ai“%rit@ﬁalS%@ﬁﬁﬂﬂcatﬁé@hsﬁﬁtmm%afﬁs brexawared ed out. For
exanpledivGahar ynabr lzeenspeeedld mYEﬁeléaﬁmdnyprh $LHUBRSBSenti)st i tution of C

in 1 w 9 G s of ar._se encevvouldylelda
seque%g‘gde?)hg JSs g%hel eafs ags P6W Sipr?c F‘B%V%m?%oé’v TY bth&rteequence of

t he fami 18AUeRCSkaBretmE Parke cﬁ?lae\ﬂ@eqd&#eeamsem dewengpdidd ¢heion. It s
thus pessinbley tcd esdtbstddante 16 hfbrRhase Lfiyane;es c@ﬁﬁﬁmghts dp@réébe of the

S5BIoBEERS NGNS (TOBLE, | L oG0USLo BRSLLLT 0 BT D place of one
possi Bi’egonPtﬁGP%tlé?FefpeP—?@tt Ehdﬁthetmrséqueneesreeﬁt@ngl ven fam |y are of the
sane, or It is within the capability of a person skilled in the art, given the
family of sequences of Table I, to modify the sequences, or add other
sequences while largely retaining the property of minimal cross-hybridization
35 which the polynucleotides of Table I have been demonstrated to have.
There are 1168 polynucleotide sequences given in Table I. Sinceé all
1168 of this family of polynucleotides can work with each other as a minimally p
cross-hybridizing set, then any plurality of polynucleotides that is a subset
of the 1168 can also act as a minimally cross-hybridizing set of

40 polynucleotides.. An application in which, for example, 30 molecules are to be



roughly the sane Iength Preferably, all the sequences of fam |
sequences of this invention have a length that is within flzée’”‘éié’?ég of the
base-l ength of the average of the famly. More preferably, all sequences
are 25 wi tWOP2083p5 bases of the average base-|ength. Even RGFEAMR®IRIr abl vy,
all or alnost all sequences are within three bases of the average
base-length of the famly. Better %tid1l, all or alnost all sequences have
a length that is wthin two of the base-length of the average of the
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(gytt B ef ?24§eot echnl udsSovg: ?f&aﬁ&f%w Fﬁ%%ngT%ragﬁngemy
carrlé’@l But directly on the substrate to be used as a solid phase support

for the apphé %@Eﬂboﬁr@hgtc&ec%ﬂlgggﬁ’éﬂbggéé d2omGAE D&o0heayed J&iﬁméh@ﬁ sHpport
for ion o0 second support. 15 Solid Phase

| t r.coup
Suppor‘t:gal cfﬁeren%af:oempsa:er\?%rf?ﬁr ﬁ’r“flaérjefrﬁ 2GS Pias e EupBRTs ST AR Ran be used
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and tﬁ@ﬁeﬁR@nGeThenm felbeted frohetlsuphord 2isec eadiederidthTédle comudenent ary
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enbodi nent $ conpl enent sequences 1s _derivatized to
2l | ow'Bi A g W8 Ityb&(ié%ﬁg*?fewﬁ\t?ﬁ‘nye%t hBUSPbT ¥a¥r? VARt A 198%a

mkcl e$f€,qu&ews ey %5 deveigpred. a solid support are khown in the art (Hermanson

G, Bioconjugat fidachAldUeSse %@aﬁiusP&ﬁée%tléz?%z oblen SEAVENGCE L ag may Dbe
bound to. a SO|Id supgort through coval ent or non-coval ent bonds (Il annone et

, GRURBETY “CBP 159 LLH6T - JGBBT NEPSn 1815 L5UFal 16MSE o HERT, BDex.
110- 10%per, 1233953-": R loed ni Reer eindad 3men ataqusnoesh ey ari2B88gy 34- ddat %Eé):& f&anmmat t eo
et ali1omd@ ﬂ@le},j&é_&m Bi ochem stry; 280:143-150, 2000). The sequence tag can

conven ently d |va zed for binding to a solid support by
|b3§Jcor por at Th§® nliﬁj%f’3 hlﬁc*i‘ ePEVad 3@“"!]73( PheeasticAaln yeigh téer‘? G&at i ons.

sequences greater in length than the 24mer sequences shown in Table I. It is
within the capability of a person skilled in the art, given the family of
sequences shown in Table I, to obtain such a family of sequences. One
possible approach would be to insert into each sequence at one or more

35 locations a nucleotide, non-natural base or analogue such that the longer
 sequence should not have greater similarity than any two of the original non- .
qross—hybridizing sequences of Table I and the'addition of eitra bases to the
tag sequences should not result in a major change ‘in the thermodynamic f
‘properties of the tag sequences of that set for eiample the GC content must be

40 maintained between 10%~40% with a variance from the average of 20%. This



A variety of noieties useful for binding to a solid suppor% (e %P b| ot| n,
anti bodies, and the |like), and nethods for attaching them 8 H U 8§c

acids, are known - in the art. For exanple, an amine-nodified nucleic aci d
base (avai VRUPASHBOm eg., G en Research) may be attached PET/EAGHINE
support (for exanple, Covalink-NH a polystyrene surface grafted with
secondary am no. groups avai | abl'e ‘?rom Nunc) through a bifunctional

crossl j N e, sul f os i ni m suber at e avai l able from
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carri @thostitaliindependestdye witkdn Siresepaleat 6f ttubavedhey Pasal156EGRCHAS Can
be usgd;to enhance Lhe t u f i_mer extension assay as follows. A
regi on of enom C Ls)klg corl%t&f(é)uc’(r¥|1rglyms(12 ?H ST SEH Tt egﬁflbg: he% B8l i fi ed
by PCRERAPtPngE ithe haseasdorgtdr o géﬂ@nﬂ‘ceraﬂegfrfoﬁbe ot by nkng come ptteor e
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ST hop) oboss R Eho RS R o R B I Hrlule 3o\ BREPSHRaT" « he

prl et IUGReRS gF?P the family of sequences descrlbed in thig specification and
- remove sequences that would be expected to have undesirable hybridization

properties.

35 Methods For Syﬁthesis Of Oligonucleotide Families
_ Preferably oligonucleotide sequences of the inventidn are
synthesized directly by standard phosphoramidite éynthesis abproaches
and the like (Caruthers et al, Methods in Enzymoldgy; 154, 287-313:
©1987; Lipshutz et al, Nature Genet.; 21, 20-24: 1989; Fodor et al,

40 Science; 251, 783-773: 19591). Alternative chemistries-invoiving non



chimeric, each containing a unique universal tag at the 5 grhd 2&% t he
sequence for extension at the 3' end. In this way, each ger% Pf Pi ¢
sequence woul d be associated with a specific universal sequence. The 5

chi meri c pwWiorg0§93adul d be hybridized to the anplified DNA RrOT/CANZ/M0@89
extension is carried out as described above. This would result in a m xed
pool of extended priners, each wi th%a specific fluorescent dye
characteristic of the incorporated nucleotide. Follow ng the priner
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arr ay @t aiavhnigages ohe suphat saﬂﬁlﬁey/afa@eal@anpé eiveat g=ela thesuni ver sal

sequengeSe AN aLNE RELMBLS. LHALS, &@8”'99 gegg%%ate 40 g%ftg%‘e‘iﬁa nunber of -

primer. extension reactions |nto di scret dye
pr eserttSat2eatPXpote wddPy FRélen gl f julhic rﬂfélﬂédﬁsele A5pcoisser at ed at
eadh syeeifdsg) | araté oNlsofpdbstbey tofsyaddidi-enale BRIQOMS1dRRaL he 15 detection

of si I oLy rph| ng,, i.nc imted. to, allele

speci f rgglqﬁern%gngér) ;tglggc%al noreact t?:‘oﬁlr(eﬁg %ﬁ-‘% uc%clgé%%%saﬁgé?”feﬁc“"hpﬁf ner

ext ensﬁhﬁﬁpf(oﬁsﬁﬁoaéﬁdf”b Pheppbostaritpte nuitretides asYeyha@®Lvotamebe  per f or ned

l(:j)y songobtesski thedgh &Iilhhﬁicﬁltﬁoﬂ @fcﬂ&kﬂac;ﬂ Qqu@nt:Q :txh% E%wa.éef}ﬂuepcesl ¢
escri it uences e-famlies o

non cr“%gge]{:%%f Q‘sglzl?leg =gk fol}'encg%tgafl eltj_ % gﬁ?ﬂeec ni”ﬁu it 87 B6t298e in for

exanpl (é9§%‘ne{3§’ftth&ﬁa$ Y5y sbe Sachieki oot dhtarde et theasbsortestd bef

non- CI’LJ!QS:EB-A‘:WQI'QCCD:L&'ﬁ!ﬁas@eﬂiﬁﬁagi.e%okntﬁolaﬁllggtﬂfn P tﬁlesgiiggn &%g:gi&e
Preferg ?lk}/e %?ea §rognug ces are gttached to.m.croparticles and are provi ded
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Reagerfesortayupansttude enzynes, nucl eotides, fluorescent |abels and the |ike
that woul d be required for specific appli cati ons. Instructions for correct
E_t‘ C.?PEI'[ for a given application will be provided. 30 EXAMPLES
DSEPRAR Behavi or of Sequence on Beads A group of 100
_sequences Thetred ot yseyel &k K8 f ¢reom SEABE ephlase vappbeist etlat @en Becasédivithy for

use agna mmlmnof FHeRi 11 bile qyuess»rémmll%ﬁgag £35% Q'dggowgée%ot Lﬁﬁs The 100
sequences sel e fq are s%ppar ately indjicated in 1b
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02/ 0593% ofp@tﬁmeoow 52 am nolink group coupled to the 5 -end of

the ol i gonh!ﬁ';&@fﬁé%dt Brid@Re st Cldne LML LOL tggygmplégéﬁegequlgses?@ ami nol i nk

nol ec Ifeivl Sh agllz}r bg%ﬁ% acer contal ning an amne grou at can be used
for a hot hie By Wot-P e SotH? FUBBITH sTForEt %@%Gﬁ%ﬁ‘@&lzmﬁ?

of% goﬁumcée%q @eid diogebindipg oie acoriph esuppbsy) ,arb htm:nsﬂqtma@e:tof(ﬂ@aaﬁhsdael ng
the r@velisssc&@ﬁgé@é@@&hrﬁfquéil%w@ RLONE §§§k‘de”0ﬂ?e Seéf%.rnge aaorlgﬁ’ pLhesi zed

byIDg'. I?iachtar]get was labelied at fts 5 -end W th
ol i goRUt eo? i*d&8 %F&P%ﬁ Fregoh SRl Stta it 4198 - GREAPRT Ryndpr Feerrneest and
wer e tbcEusrietyy ed ot 013 -G efC 000 atMabsookt agipr Bxa A Bebaher00 2pM 1m-S6Eri | €,

di Stiddsa) WRIRLQ! ouse:, Shi0BMGIROUE SONGENIIAL | AlLVELS éo determ ned
SPeCt££Hh {o t[l aII u3|n ext|nct|on coefficients prOV|§b8
[0} ytica B:Loc emistry; 280:143-150, 2000). The sequence tag can be

conveniently derlvatlzed for binding to a solid support by incorporating
modified nucleic acids in the terminal 5’ or 3‘ locations.
A variety of moieties useful for bindiné to a solid support (e.g.,
biotin, antibodies, and the iike), and methods' for attaching them to nucleic
35 acids, are known in the art. For example, an amine-modified nucleic acid base
_{available from, eg., Glen Reszearch) may be attached to a solid support {for
example, Covalink—NB, a polystyrene surface grafted with secéndary amino
groups, avallable from Nunc) through a bifunctional crosslinker {e.qg.,

‘bis(sulfosuccinimidyl suberate), available from Plerce). Additional spacing



the supplier. Each probe was coupled by its am no |inking grou to a

~ carboxyl ated fluorescent m crosphere of the LapMAP system edy &Oﬁa to the
Lum nex100 protocol. The m crosphere, or bead, for each probe 15 sequence
has uni quewoar/ospsettral |y distinct, |ight absorption charect/endsicogss which
permts each probe to be distinguished fromthe other probes. Stock bead
pellets were di spersed by sonicatio® and then vortexing. For each bead
popul ation, five mllion m crospheres (400 L) were renoved fromthe stock
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et hane sulfonic acid) (Sigm), pH 4.5, followed by vortexing and

soni cdittarhisgntaasnb Zokleteshien Ghetinon a 25 L vol une) was added to its
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40 together in a multiplexed PCR reaction. The primer extension reaction
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. EXAMPLE 1 - Cross Talk Behavior of Sequence on Beads
& group of 100 sequences, randcrﬁly selected from Table I, was tested for
feagibility for use as a family of minimally cress-—hybridizing
35 oligonucleotides. The 100 seqguences selected are separately indicated in

.Table I along with the numbers assigned to the seguences in the tests.

The tests were conducted using the Luminex LabMAP™ platform available .
- from Luminex Corporation, Austin, Texas, U.S.A. The one hundred s-equenceé,
used as probes, were synthesized as oligonucleotides by Integrated DNA

40 Technologies (IDT, Coralville, Iowa, U.S.A.). Each probe included a Cg
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Finally, an addltlona_l 35 p.L of hybridization buffer was added to each
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well, resulting in a final volume of 100 pL per well prior to analysis
on the ILuminex'®® LabMaPb. Acquisition-parameters were set to measure 100
events per bead using a sample volume of 80 ub.

The percent hybridization was calculated for any event in which
the NET MFI was at least 3 times the zero target background. In other
25 }.vords, a calculation was made for any sample where {MFLsample MFTzero carget

vackground) /MFIzero target backgrownt > 3 - _

The net median fluorescent intensity (MFI ampie~MFIzero0 target background)
generated-for all of the 10,000 possible target/probe combinations was
calculated. As there are 100 probes and 100 targets, there are 100 x 160

30 = 10,0000 possible different interactions possible of which 100 are the
result of perfect hybridizations. The remaining 9900 result from
hybridization of a target with a mismatched probe. A cross--
hybridization event is then defined as a non-specific event whose net
median fluorescent intensity exceeds 3 times the zexo target background.

35 | Iu other words, a cross-talk calculation is only be made for any sample

where (MF Isample“MFIzgxo target backgrouna) /MFIzero target backgroma > 3 - Croés-
hybridization events were quantified by expressing the value of the
ecross-hybridization signal as a percentage of the perfect match

hybridization signal with the same probe.
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the target with its precise complement and minimal hybrldlzatlon w1th

complements of the other targets.

25  EXAMPLE 2 - Tag sequences used in sorting polynucleotidés ~
The family of non cross hybridizing sequence tags or a subset théreof
ﬁan be attached to oligonucleotide probe sequences during synthesis and used
to generate amplified probe sequences. In order to test the feasibility of
PCR amplification with non cross hybridizing sequence tags and subsequently
3¢ addre891ng each respectlve sequence to its appropriate location on two-
dimensional or bead arrays, the following experiment was devised. A 24mer tag
sequence can be connected in a 5'-3’ specific manner to a p53.exon specific
sequence (20mer reverse primer). The connecting p53 sequence represents the
inverse complement of the nucleotide gene sequence. To facil%tate the
35 subsequent generation of single stranded DNA post-amplification the tag-
 Reverse primer can be synthesized with a phosphate modification (P0,) on the .- .
' 57-end. A second PCR primer can also be generated for each desired exon,
I represented by thevForward {5'-3’) amplification primer. In this instance the
Forward primer can be-labeled with a 5/-biotin modification to allow detection

40 with Cy3-avidin or equivalent.
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thereby resulting in the exposure of a single stranded sequence (antm-
tag) complementary to the tag-sequence covalently attached to the solid
phase array. The resulting product is heated to 95°C for 5 minutes and
25 then directly applied to the axrray at a concentraticﬁfcf 10-50 nM.
Eollowing hybridization and concurrent sorting, the tag-Exon 1 sequences
. are visualized using Cy3d-streptavidin. In additibn to direct
- visualization of the biotinylated product, the product itszelf can now
act as a substrate for further analysis of the amplified region, such asg

30 8NP detection and haplotype determination.

DEFINITIONS

Non-cross-hybridization: Describes the absence of hybridization between

35 two sequences that are not perfect complements of each other.

Cross-hybridization: The hydrogen bonding of a single-strandéd DNA
sequence that is partially but not entirely complementary to a single-

"stranded substrate.

- 40
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Complementary DNA (cDNA): DNA that is synthesized from.a messenger RNA
template; the single- stranded form is often used as a probe in physical

' mapping.

' Oligonucleotide: Refers to 'a short nucleotide polymer whereby the

30 nucleotides may be natural nucleotide bases or analogues thereof.

Tag: Refers to an oligonucleotide that can be used for specifically sorting
analytes with at least one other oligonucleotide that when used together do
not cross hybridize.

35 :
Table I

Sequence SEQ ITD NO: No. imn T .-
Ex 1

AAATTGTGAAAGATTGEGTTTG@TQECTA 1 1 £
CTTAGCAGTTAATTOTATTTGCGATOGA 2 ~
'ATGTTAAAGTAAGT-GTTGAAATGT 3 -
TGATGT TAGAAGTATATTGTGADRMALT 4 -
TTTGTGTAGAA.TATGTGTTGTTAA 5 -
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AAGAGAATAAT GTAGAGATATAAGlO8-TGz$J$y2025ATAG
TT'GTTAATGAGTAA1109-TATAGTTGTAGT ATGA
ATGT 1110 TTGTGTTAGAATGATGTTAATAGI1111 - GTT
TGTATW%Z‘?S%S%TT GATTGATGT 1112 - AGAGTAAACTAT/EABI0A8? GAATA
1113 - GAAAGTTTAAGTGATGTATATTGT .1114 96 TTAAA
TGATAAAGAGTAGTGAAGHE 115 TTAAATGTGTGAGAAG
ATGAATAAIL1116 - ATTTGTATAAAGTGAAGAAGAGAA 1117
97 TGATTAGTATT T GTGCGRARAEAGATITI1118- TTTGAATGA
AATTGAT-G %E‘;’%Telllg-AG AGTREEATT-APAGAATAAG
A A AGHE20AT : AR ST ESAACTFAARE 121 TTTAG
AGAAGTAL ,IAAAé Zg%I'AAAAE GAAAGATTTG
AAA@_AGAAA-EQZQ-JAZQT&AAA%A@TTTTT%QTAAGI'AAAllTA— AAATTI1124
GCTHIATA E AATTRGAASGAAG T TcAaTa@eT A 1125098 T TGTGAATA
A GEA GIGTTCT AT B A TT#262 & T2AATTTATTGA TAS GAGT TTGTGT
GALBRFATATT GACTAGEGTATITRGAGAAA T T AT T-AT 1128 A A A
T G%AT‘rTﬁA AGOTATAG §F A OTTG A SEMCTTIH20A- TTBSEAT-T-TGTATAA
TGTH “é%AGGAﬂ@Ac??TTrAGGA%AATrATGAGTGSﬁGA—GAAATAT
1131-% 1A tijATﬂﬁ%\ArAGGT T. GH5A 1132 - TAG TAG TAG
TATT G érAAMq Gli% cir’g:\fjrgzgﬁ %TT'ﬁ%éGT(}TTAGTTATT
1134 -TIQ’IAAAGE'&I@ PaloA B rTaA G P T G Tgl135 - T GATAG
TAT GTTTa T 6 A GricTa & A AchrG A 4136 1 BafeT G T Ab A AwA GAGTATG
TTAATAAGAA 2 AG A GG AT TalrAG®A AGAIEGTTATT A 1138 -
AT GATEA A TITCTAG E T ATACA 6 AGeMA A AGT 113%16cA AAGAATTAGT
AT GMMTTCA CANTCIA G A TLEID 0 APAG AXGGTAT G TARA G T-TTATAGTT
GA 1M TARAPRLBERANTACAFTATEETRACA A GAIR2T T 1142 - GTTTA
TGTTTgT ATAREABI2RL T TH T1 TABCAT AGRAGT TTGAAAGT
TATal, 1§42 'GATS é GEAT GrTTGGTT;ﬁ}lG*FATGTA 145 25
July 2085 ¢ @ 5@ %’ by 0 A abIeIIGSSequence SEQ I D NO
No. im aExalajn @ A d ©GrAA Al nAs ale An AT T é?GTA1146 100 TAG
T GAGCTTO A AAATIAR 6 AGrAr e A &AaTa A %167 GARAGAAATT GAAG
AGTTTGATATI1148 ATTTGAGTATTTGTGTATTGAATG
1149 - - ATGAGTTGAAATTTGAAGTATTGT 1150 TTAATA
G T G A G Alb wigrmegsTraferrgl ToAin this lspechfikaFign Ar6 McGrpor@tdd G A G T A
A A TherEnAbA Aftkibe. AAGAATAGATGAGATTAGAAATAGI1153
T 5 The scope of protection sought for the invention described herein

is defined by the appended claims. It will also be understood that any
elements recited above or in the claims, can be combined with the
elements of any claim. In particular, elements of 'a ‘dependent claim can
~ be combined with any element of a claim from which it depends, or with
10 ény other compatible element of the invention.
This application claims priority frbm United States Provisional
Patent Application Nos. 60/263,710 and 60/303,799, filed January 25,

2001 and July 10, 2001. Both of these documents are incorporated herein
by reference.
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wherein each of 1 to 3 is a nucleotide base selected to be different

from the others of 1 to 3 with the proviso that up to three nuclectide

bases of each sequence can be substituted with any huclectide base

for any pair of sequences of the set:

provided that:

M4 < 16, and M5 < 19, where:

M2 < 13,

Mi < 16,

M3 < 20,

-M1 is the maximum number of matches for any alignment in which there

are no internal indels;

M2 is the maximum length of a block of matches for any alignment;

M3 is the maximum number of matches for any alignment having a maximum

score;

M4 is the maximum sum of the lengths. of the longest two blocks of

matches for any alignment ¢f maximum score; and

c- .

M5 is the maximum sum of the lengths of all the blocks of matches
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‘foxr any pair. of sequences of the set:
Ml < 19, M2 < 17, M3 £ 21, M4 < 18, and M5 < 20, where:
M1 is the maximum number of matches for any alignfent in which there
are no internal indels;
M2 is the maximm length of a blpck of matches for any alignment;
M3 is the maximum number of matches for any alignment having a maximum
-score;
M4 is the maximum sum of the lengths of the longest two blocké of
matches for any alignment of maximum score; and
M5 is the maximum sum of the lengths of all the blocks of matches
havxng a length of at least 3, for any alignment of maximum score; -
_whereln .
the score of an alignment is determined according to the equation (a
xm - (Bxmm - (CX (og + eq)} - (D x eq)},’ whereln

for each of (1) to {(iv):
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th ;f”oiu%o t:hat up to three nucleot:r_de bases of each sequence can be

substituted with any nucleotide base provided that:
. for any pair of sequences of the set:
M1 < 19, M2 < 17, M3 5 21, M4 < 18, and M5 < 20, where:
' M1 is the maximum number of matches for any alignment in which there
are no internal indels; 175.-- -
M2 is the maximum length of a block of matches for any alignment;
M37is'the makimum number of matches for any alignment having a maximﬁm
store; ' |
M4 is the maximum sum-of the lengths of' the longest two Blocks of
matches for any alignmént of maximum score; and
M5 is the_maximum sum of the lengths of all the blocks of matches
having a length of at least 3, for any alignment of maximum score,
wherein:
the score of an aligument is determined according to the equation 3A
- B - 3C - D, wherein: -
A is the total number of matched pairs of bases in the alignment; .
B is the total number of internal mismatched pairs in the
alignment;
C is thg total number of internal gaps in the alignment; and
D is the total number of internal iﬁdels in the alignment minus

the total number of internal gaps in the alignment; and
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6. The composition of claim 4 or 5, wherein the maximum degree of
hybridization between a sequence and any complement of a different
sequence does not exceed 25%, more preferably does not exceed 20%, more

preferably does not exceed 15%, more preferably does fiot exteed 10%,

- more preferably does not exceed 5%-

30

35

40

7. The composition of any of claims 4 to 6, wherein said defined set of
conditions results in a level of hybridization that is the same as the
level of hybridization obtained when hybridization conditiohs include

0.2 M NaCl, 0.1 M Tris, 0.08% Triton X-100, pH 8.0 at 37°C.
8. The composition of any of claims 4 to 7, said defined set of
conditions iﬁcludes the group of 24mer sequences being covalently linked

to beads.

9. The composition of claim 4 wherein, for the group of 24mers the

- maximum degree of hybridization between a seguence and Iany complement of

‘a different sequence does not exceed 15% of the degree of hybridization

between said sequence and its complement and the degree of hybridization
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14. The composition of any of claims 1 to 13, wherein each said
oligonucleotide is of the same length as every other said

oligonucleotide.

15. The composition of claim 14, wherein each said oligonucleotide is

twenty-four bases in length.

16. The composition of any of claims 1 to 13 wherein no said

"~ oligonucleotide contains more than four contiguous bases that are

identical to each other.

17. The composition of any of claims 1 to 12 and 16 wherein the number
of G's in each said oligonucleotide does not exceed L/4 whers L is the

number of bases in said sequence.

[

18. The composition of any of claims 1 to 14 and 16 and i7, wherein the LA

number of G’'s in each said oligonucleotide does not vary from the

average number of G's in all of the said oligonucleotides by'more than

one.
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di f f erember fafom 4 he @idressiObligchlcEothilid ikhendeomd 90 shat, shet0 three

nucl eof;deq 4 %@ﬁﬁﬁeggl&ach sequence can be substituted with anynucl eotide

base provide .. for any pair of sequences of the set: M5 16, M 5

13,3 5 20, M4 5 16, and Mb 5 19, where: -M is the maxi num nunber of

matschexo . fOTheaﬂym};ws't'L’gIH}fBlf( dlla:l.MlhliBChwﬁellQEﬁ ea@h €08 c-blrlbaﬁtﬂﬁleoi:ﬂﬂﬁhﬁ: M is the

maxi n bl o S n nt i s the maxi num
or s k@y%ﬂ Jlosfs ROT ggﬁll gnmen(g}Jl a9 2 éonuc;(?%n %O%F‘éns ® is the

nunber mat ch or any havt ng 11

maxi mfm®sum of the I engths of the |ongest two blocks of matches for any
alignment of maxi mum score; and Mb is the maxi num sum of the |engths of all
the blgcksnof matches -99 25 Jtulc_yl 2005 _having a_length of at l|least .3, for

p081t10n

any alignnent ot waxi wum Seere: “RHE & 7 e nES & E ot &Rt A gnnent i s -
déPer rihsEeinacEor Gﬁﬁ]g Etaédmwle‘@ﬂ}d?r dibef@ isxapmost (Bxxbagys otHe@ xhfrog + eg))
- (D 6 egijeen W9l phiirf 0F RAGKLRENS iphil® Jfi ¥)s. (i) m=6, N = 6, og =

and eg =6, (ii) m=6, Mm=6, og =5andeg =1, (iii) m=6, mm= 2,
og 5and eg =1, and (iv) m=6, mm=6, og = 6 and eg 0O, Ais the.total
nurrber220f et emsphiiqnsomanba@‘esl&imst hetallRk gnrientgimsBié sot 2 t ot al nunber

of i Nt@epain m:samt 9h%@ldp@f eSch @aweolla&ﬂ&@amtde &‘: ';Léaw%né%@lthéunber of
and Dis the tota unber of internal

éer r}grsgagg | % nnment ;

elsTin thec%l Uﬁﬁ’g TiREh GLgfh ﬁﬁ‘?‘rt?@?’e‘b?h Pﬁ?eegr ﬁglt}@aps in the

aI i gnrigaeencgnelt tvvheqlesanﬂeOMel i gcore is deternmi ned separately for each
of (i), (ii), (iti) and (iv). 2. A conposition conprising nolecules for
use as,tagg or tag rrgflements wherei n each nol ecul e conpri ses an

ol i goRae! eofi gawe ’r%lc?fle 3PY oth 5138 bitui? EuEHEBEi HedobZsed on a group
of sedqberdi@sahadhieny -tthe omeasr iseipaitlt gsmcdfotselguandessisehe aft thar claim 1,

wher eisfreaCheddnal 43, dchrdtn NUcEAO! LUR1DASE 6LAG! 80sd0 oPeﬁh%i fferent from
the others e proviso that up to three nucleoti de bases of

each $&qU% nﬁ%eo%ﬁh %éggﬂﬁ&fa?‘f’lfteeﬂs\ﬁ £h any nucl eoti de base provi ded that:

for. any pairof sequences of the set:
24. The compesition of claim 22, wherein at the 3'-end of sach said

oligonucleotide at least one of the first, second, third, fourth, £ifth,

25  sixth and seventh bases of the sequence of the oligonucleotide is a G.

25. The composition of any of claims 1 to 24, comprising ten, or

twenty, or thirty, or forty, or fifty, or smixty, or seventy, or eighty,

or ninety, or ome hundred, or one hundred and ten, or ocne hundred and
30 twenty, or one hundred and thirty, or one hundred and forty, or omne .

' hundred and fity, or one hundred and sixty said molecules, or comprising
one hundred and seventy said molecules, or comprising one hundred and
eighty said molecules, or comprising one hundred and ninety said
molecules, or comprising two'hundred‘said molecules, or comprising two

35 hundred and twenty said moleculés, or comprising two hundred and forty
- said molecules, or comprising two hundred and sixty said molecules, or ] .
comprising two hundred and eighty said molecules, or comprising three
hundred gaid molecﬁles, or comprising four hundred said molécules,'or
- comprising five hundred said molecules, or comprising six hundred said

40  molecules, or comprising seven hundred said molecules, or comprising



ML : 19, M s 17, M3 : 21, M4 5 18, and Mb <_ 20, where:. 25JU|W00§ t he
maxi nrum nunber of matches forany alignnent in which there are ho I nternal
indels; M2 is the maxi num | ength of a%l-ock of matches for any ali gnment ;
MB is the maxi mum nunber of matches for any alignnent having a maxi num

- scor e; MRS Sutdredngadontit asiintdl of leempEhgrisnbie baedtednerdst melagubdsocks of
mat ches of odompiys mbl SHETERbuLhd NEXIANENeS GO o NbmpB; d 1S9t d1IevBRXHuRHrasS UM of
the |engf {Emgfte&' t he bl ocks of matches having a |length of at |east 3,
for any ali gnnment “of maxi mum score; wherein the score of an alignnent is
determ ned according to the equation (A x nm - (Bx m) - (Cx (og + eq))
- (X eg)) a wﬁfoet&onf of BPChe Qfla{rits) 1t£b (zi5v)whe%5ml lélatéh 20Q3 méﬂ@ch?e/ 059355
PCT/ CQOZ/ q)oﬁgd to a sollé]_r}has? su ort so aé m%gbe éllS%Jd’lgl_l%Slgar?&e gom a_L alr’lnd_ 6.
(| V) m mlleiurﬁmq’fh OBhelogatd @‘Oéﬁ@ﬂ@g bfy @ybﬁdlgatm totias smmerersf mat ched
pairs of bases in the aI i gnnent ; B is the total nunber of internal

- m smat-ched irs i s, the tot nunber i nternal gaps
" The a7t onie frbdsf1Er, & FRRU b & SRESish Pt TPRE ST AarS OB P £ he

al |§Q1rreﬁef3m8ﬁu3530atltrel ot alsapdmvdid gfhapatsppalt .gaps defiitde lad:atgnmmtr and

wher ei Ned & sHBX dWENSGOh&: S a 610 L0 Red seRasALGLY fBhe RACROf (1), (i1),
(iii) agd f(ere))l ition conprising nol ecules for use as tags or

tag compl Skeh s?%ttﬁ‘erSé‘%ﬁp@&ﬁu%?& ecul e conprises. an ol i gonucl eoti de
selected froma set of oligonucleotides based on a group of sequences

. haVI Ng bhe ShoWwRpb£icRoh taT e§a§@§7O%etétnctétﬂns;m%@t@'pﬂasé%hpgértl to 3 is
{;Sucleotlde base selected to be different fromthe ot hers of wth

the br ovf So™tHaP*Ept TS Tt 88‘:}?1lfé‘F“edft"la‘éulﬁaé%scoé’Fl%‘&&ﬁ Y&§6@riCeacan be
substi t diE@rent miampambtdleothde ebats @tpe0 i dadrehhataidf asleanye pai r of

sequences of the set: ML -s 19, M 5 17, M3 5 21, M4 < 18, and M6 5 20,
wher e: is the npxi mum nunber of mat ches for any alignment in which there

are no f‘?tt ePn‘é‘thPﬁJdﬂt°§ CongB %t fecSraRt it W%‘r?@?he%ffoﬁ U0k 89S (A&t ches f or
any al i tparentplevBnis whingeimagadchunm e rcapbr ipdsC he oifigsnanyotgildegnment  havi ng

a gy nymmgcgrs%qut\&el St the  onxi g}tt@eemu%tethee' ﬁiﬁtsh%e(}feaﬂlt% 'West two

bl ocks of, matches for ﬁé‘ al i gnment of naxi mum score;
maxi munPUnPorseEnerdeengt H 0¥l | the bl ocks of matches having a Iength of
at least 3, fors aspesaki gnment< af /1@xi MymMuscoBe/ 24 Wne;r e'm@ < tlbﬁzﬁﬁoiﬁ gt an

alignnent is ernned, accordi n e tiQ wher ei n:
Ais the tot a?j/e%unber of natcﬂlesdg%%lclrgégtgjf %a%ees slﬂ%r 91 uerhcﬁaeﬁ .the. paTg
the total nufB&E:of internal mismatched pairs in the

Ml is the maximum number of matches for any alignment of the pair of
sequences in which there are no internal indels;
M2 1s the maximum length of a block of métdhée for anyralignment of the
pair of sequences;
M3 is the maximum number of matches for any alignment of the pair of
sequences having a maximum score;
"M4 is the maximum sum of the lengths of the longest two blocks of
matches for any alignment of the pair of sequences‘of maximum score;
and
'~ M5 is the maximum sum of the lengths of all the blocks of matches
having a length of‘at least 3, for any alignment of the pair of
- gequences of maximum score,  wherein: -
the score of an,allgnment is determined accordlng to the equation (&
xm - (Bxmmn - (€Cx (og + eg)) - (D x eg)), wherein:
for each of (i} to (iv): L

(i) m=6, mm=6, og = 0 and eg = 6;




alignment; Cis the total nunber of -ilBternal gaps in the abégﬂig%ﬁé and ' ..
Dis the total nunber of internal indels in the alignnment mnus the total
nunber of internal gaps.i.n the alignment; and 25 July 2005 WO 02/059355
PCT/ CA02/ 00089 . 101 4. (lﬁ?corrlf)o's%t iq%mn_agc‘cé’rgdl’ n%afl% ez%yz.lpr eceding claim
wherein for the group GfiR4ner Seqiences d99n=vihieeh e = A agd= T and 3 = G
under a defined set of(iepndi4i-08s Ann=-Whj &3 { hep@*dmung degree of

hybri di zati on 5 bet veen esg&%ﬁ:nr(l:uembggdo ny, Go | enent g)f a di fferent
sequence of the group of 24nsr sequentelHOES RO "e%t F88°30% tt° htodsgt e
of i hybridization Betswdn tied medveenete iapeknaf sniconpttedepdirsf or takl said F
ol i gonucl eoti des of shbgneagposi tion, the maxi num degree of hybridization '
bet ween an ol i gonucl eotide and.a ¢ | ement of _any ot her ol.i gonucl eotide

10 of the conpositi ocnl%idtg‘se %Or(}tale&uérg’gg %%gﬁﬁ?mtaﬁeg%’ég’rrééh-‘éfall’r%‘f‘?n&ifz%‘tq on of
t he ol i gonucl eoti de Pah#l thest@geiphaientot Sntdingl conpdsiini tie afliglm@nm linus
wherein said maxi mumhdegae Rfweh ! dZahi Qa heivesn aéligﬁ&k&%nceﬁldand any -
conpl enent - of ent 15 sequence does ,notp exceed 30% of the degr ee - of

diffe
hybr i di zat | on "BEFGHEL RS A1 SReFo d o i SFPLEORRAEABRY, Coh 28R tie T bf
hybri di zati on Bét weenieagid (s8quence and its conplenent varies by a factor
of between 1 and up to 10, nore preferably between 1 and up to 9, -nore
prefera?#y etween,1 and up to 8, nore preferably between -1 and up to 7,
more préf er abf Y EE BN T 1550 AUttt 6T 6 AR Sl € FPEfSeaRt yFeB8teen 1 and
up to 5tad . cofipereohpodiereioneafh obdé¢mlé ormpyisashenediigbhelraxidqeum degr ee of

- hybri di gatiingna bﬁeﬁfﬂ@@é@ as Saﬁ:qwgg&es%ﬂgeﬂnﬂuﬁg@iénﬁﬁes&fm&eq;xfg ol gxld}‘
f d 2 9 nore 25

' seguence ,dogg not exceed 25% nore preferably does not excee

pr ef er aBTY Gbe¥HEPExCELH18%%' nmore preferably does not exceed 10% F
nore preferablys dogesumnet 1exeeed 25%wm47 < The aa@MB0Ssi 4d,00n&fe.any of clainms 4
to 6, wherein,sai fl onditio results in a level of

hybri di zati on Mtﬁh'?f i g %ﬂ‘gqgﬁﬁl&mg% the" 30" gfs\%l ot a?ﬁ%lf“ieﬁ? Z4t Fn P88t &ned
when hybri di z&FRSHFESnt tROHS therd gge nQizteynrhdndedsil M Tris, 0.08% Triton
X-100, pH 8. 0mat iSHhe Mhxikhe 160§NOSEL 4 WLobE AENYatthes| RIrNBuy al Ogrfrenb @l cne
defi ned set ofp i £ondi g%u%rﬂge;_ncl udes the group pf 24nmer sequences being
covalently Ii nﬁed 35°t0 beéads. 9. The conposition of claim4 wherein, for
the group of 4ndF Sheheaximexingmbardegreadches Hpbriwi ahidnoanhetfween pair of
sequence- and aByuaRPlIRRBAY Dhaxandi £d8ent sequence does not exceed 15% of
the degree of Jhybridizati.on 40 b en sajd s ence and its. conpl enent and
the degree of Mﬁy Jritgiaz"('i on. fngoEt \éﬁiglﬁggL%og%qﬁSg%%fﬁPcﬁbﬂr%oﬁ%Q 102
bet ween each Fegehatcéonmdyitldontms efrdie pain ef dspuendeacetDmanimivesowen 1
and up to 9, and for.all oligonucleotides of the set, the maxi num degree

of hybridizati,on, between.an ali | eoti de and co enment _of any ot her
R TR gt Ror R doeat 200 Un Fio Pegoat greands

ol i gonucl eoti de e Set does no

. hybri di zat | onbaTinshe bnegbrickederde andof taaycoghemendt the. paireof

conposi tion okequbhcps eredbNigus! Al Wglebiy;. each | is one of A T/U, G and
C each 2 is Onghe(:) fscé\i‘e L/fué s%i naql.igélme?nq:digaé:erée'gm:'jn%doa[]cec:ogging to the equation
334 - B - 3C - D, wherein:

2 is the total number of matched pairs of baseszs in th‘e‘ alignment ;

B is the total number of internal mismatched pairs in the

alignment;

C is the total number of internal gaps in the alignment; and

D is the total number- of internal indels in the alignment minus

the total number of intermal géps in the alignment.

31. The composition of claim 29 or 30, wherein each said sequence has w
. up to fifty bases. : ' :



- sequence. 35 {8 TR ESpHs

A, T/U Gand C and each of 1, 2 and 3 is selected so as E%J%@ 5
different fromall of the others of 1, 2 and 3. 11. The conposrtion of
claim 10, wherein 1 is Aor T/U 2is Aor T/TU and 3 is Gor C 15 12. The
conmposi ti oWOJROE38F m 11, wherein 1 is A 2 is T/U and 3 i sPEI/CAIB000§He
conposition of any preceding claim wherein each said oligonucleotide is
fromtwenty-two to twenty-six 'base®éin |ength, or fromtwenty-three to
twenty-five. 20 14. The conposition of any of clains 1 to 13, wherein each
said oligonucleotide is of the sane length as every other said

O: i gomc| evhd @empoddtidn ofhﬂfﬁﬁmoshﬁéx@@n@acﬁl &d 33 ;éﬁue%@rlg Be%@h sali df .
(0] |go | tmenty ases e, CO OSItIOﬂ (0] any
q&ﬁQt@%& éﬂgléé}t bages’/in gen t %ﬁ|b§gVﬁﬁFlg%ﬁﬁeaﬁ qﬂ?nf

of cl al s erern no-s % t han four
cont i if6GS Padeaatithaer RetweeOeigitned call tlorémcieset hier leﬂ@h Tdsne conposi tion

of sanybedivest akBiicyl 2h® thzn@ndlé& whssLiia iéh%tﬂurg}eﬁet\@tan G&\«%n{:\? dach said
ol i gonygl 1gotl de_does, not gex bases in said

Gee L/ 4 \%/nere

it f’%‘ﬂl of* ARYHET Ew%fi%t‘ic’ laBd 1#RRE 56 and 17,
wher eitsepeln Aepidr of G s in each said oli gonucl eot i de does not vary from
the average nunber of Gs in all of the said oligonucleotides by nore than
one. 4Q 25TH]eU|c 2005, WD 02/ 059355, PCT/ CA02/ 00089 103 --19. The conposition -
of any ¢l al'tvs CTHOE T aRt P8 0 1BIMWARrE A2t HRersihBerh #2i& s in each said
olifgorrgghewsts de dfs thheapaisngsh eveeseryt didrer saiddsahiegoaucl eotide. 5 20. The
conposi tion of claim19, wherein each said oligonucleotide is twenty-four
bases |n I ngth and each_sai d oligonucl eotide contains 6 Gs. 21. The
conpositi o of ERG BPtc PRITRIM 3o RETSHY @FAi i d15°uEneD is 10 Er ei n, f or
each Saibd ragekoot leegtht here is at nost six bases other than G between
every pair of neighboring pairs of Gs. 22. The conposition of any of

cl |m3 1to 12 and,clains 16 to 21, wherein at the 5 -end of each said
Olll gonacl eTg'tel BREPRPLHIORSPE GR% O CLAERS 1B 4o p&twhezebpRg, sl peluenonr t h,
fifthgecostainy s Sevefivlr basekyuohs theesamuense ofiedtheadldogesail eot.i de is a
G 23 .:idbe conmposition of any of claims 1 to 12 and clains 16 to" 21,
wherein at the 3'-end of each said oligonucleotide at | east one of the 20
first, second, third, fourth, fifth, sixth and seventh bases of the
sequefée (et trapobigonuct eofidecising B 2435 Therennpasitunger off elai m 22,
wher ezR @dont B f o) 0 at | east. one of the
first, sec nd%dsﬁ??%%?odﬁ??ﬁ&ts%gﬁd %},S‘B%?xt%]%aélsdd%eev}éﬁbh bafsg’s *Bt the
sequefiBe*Bf PHEBFFgonucl eotide is a G . 25. The composition of any of
claims 1 to 24, conprising tenor twenty, or.thirty, or forty, or fifty, or

si xt YB"] or 'I'%@Vc%ﬁ:&{sltql&nedfg@iglm 38! w@x Qg:l!r}“thgrnu%ggr olfngrelh eachone Cpundr ed

and ten ocp hundr ed
seéuence oes not vary from the average number of G’s in all of the

25 sequences of the set by more than one.

38. The composition of claim 37, wherein the number of G's in each said
sequence is the same as evexry other sequence of the set.
30 39. Tha cbmposition of claim 37, wherein each said sequence—is twenty-

four bases in length and each said sequence contains 6 G's

40. The composition of any of claims 29 to 39 wherein, for each said
sequence, there is at most six bases other than G between every pair of

35 neighboring pairs of G’s.

41. The composition of any of claims 29 to 40, wherein at the 5f-end of 2
each said sequence at least one of the first, second third, fourth,

fifth, sixth and seventh bases of the sequence is a G.
40



30 twenty, or one hundred and thlrty, or one hundred and f@ggﬁ "Bhsone
hundred and fity, or one hundred and sixty said nol ecul es, ?onprising
one hundred and seventy said nol ecul es, or conprising one hundred and

ei ghty sai WOPBIEBHM es, or conprising one hundred and ni net PCEEAHR/00089

nol ecul es, or conprising two hundred said nol ecul es, or conprising two 35
hundred and twenty sai d nol ecul es; 1@ eonprising two hundred. and forty
sai d nol ecul es, or conprising two hundred and sixty said nol ecul es, or
conpr i - ngritenoormadt aeh afichnyi ghtclased ¢ompl @oulesredl a@OtHY BS+eig bhree

hundr edcgalddamlpeibese oLastOBR LE! A kour hundrad sald, maleeyl es, or
corrde1 zggg five hundred said nolecul es, of conprising SiX undred said 40

nol ec Sr>Ebpfi Fs‘?vﬁﬁt%é’%ﬁs [RfnERe Fegergents écBl es, or conprising ' ..
104 - 25 July 2005 eight hundred said nol ecules, or conprising nine

nusdr o Sobl TBLEEHLES, of C1STT GAARLANE LADLSO B doLecil o5, o

nprising eleven hundred said no
cI ai rrsge?“% 28t IffRET a7F ehdhesHiTat noissede thixd,| ifﬁlkréél t Bl #hs otizgh phase
supporandsgevasth dabes difsthaGeediall &« fAa@ma m xture of other said nol ecul es
by hybridization to its conplenent. 27. The conposition of claim 26,
wherei n each nolecule is linked to a 10 defined |ocatiron on a said solid
phase *%uppGt SoERaiter A darorhcleins 8P tedeh Wareimwhéeukedtfdpag di ff er ent
t han tsee cefcbneidibacathe mabdmum diefiar QBthyQ)trm@:[zaEQ&d veRvasUkLesia28. The

CoMpogj ki ) er ach _said solid phase ort 15 is a
mcr opér%&cﬁceé%t% eacqﬁ c&’mﬁnefméa(l:lgl egqlasgco?ﬁ Thet ggcin“ﬁ?z%"&l 24 Hfitferent
n cr oFRMPFEitdon Kans é@@hemel?érahﬂvf:f%qwenﬁ i degnsleeet hebriddgati®nconpositi on

conpr |bstmnassﬁi omigohﬁeléaﬂleg Lﬂrﬁsltf.é)rco#@ﬁmaﬁt ! agse YrerdA8h1 GO eNENt S

wher ei rlse onucl eot i_de .20 havi ng a sequence of
at Ieggtg? xt%ﬁgﬁ éo'f‘o at:eé:ggl éLP iﬁ“of?)rprﬁﬁﬁrab%ﬁaﬁ of sequences of

the set: l\/[L<19/24xL1, l\/2<17/24xL1 M3 < 21/24 x L1, M4 < 18/24 x

La]. |\/ES< Tha OdcdboXithibn M@lﬁld\-hézi Swﬁéi@ull %@@&]tbe@f of E:%né?ﬁ'bhgsfes%@ﬁwence Off
the pai, S inu nmber o tches for any alignment o
t he al r A of sé)%u%“%ré‘glf ntlv\,ﬁquﬁ ther a?aé"en?)s eﬁ?&ﬁ ?hdel's: M2 is the
maxi nﬁﬁﬁ’@ﬁ@?‘ﬁm@f chtdined kheh hvbréfemtior cangdtdorgnimeitdof. Bhemapm r of

sequemcesa ™Bs,i 9. bskm Tﬁa&mmwﬁp@rs of afrelefeinkofnARY: @hlb iR L Of the
Pajr | °%gjﬁ ntﬁ 1111 ving a,nmexium.score; MA is the maxi mum sum of the
| engt’ oqf Brigest  t wo bTSERE 5+ **irat ches for any alignment of the pair
of sequences of maxi mum score; and M is the maxi mum sum of the | engths of

al | the. b|m6kc&)n@fasfﬁbﬁh@§ c1BaYii8g viheh-eNOtRaof s@g.dld:e@§£edgse£qf any al i gnnment
the score of an

of th equences 0 :

al i gngog dJét gﬁ%%n e%c?c’?ol;l i ngl’vfa(?:’"f’ﬁé’eéaﬁ%ﬁ |‘35‘ﬁh Oﬂilg%m}ﬁleom(dg ¥ - (C x
(og +1‘é@)¢)3m916("@n$< Eg)ps Whar&asor -of betvesp eawH wf toi Y, tor¢iv): (i) n¥ 6,
nes 6, pﬁ@e@aﬂl’}d uf 0.7, 12 prditlrinROUD to 6, more preferably.up to 5.

47. The composition of any of claims 29 to 46, comprising one hundred
and sixty said molecules,'or comprising one hundred and seventy said .
molecules, or comprising one hundred and eighty said molecules, oxr
30- comprising one hundred and ninety said molecules, or compriging two
hundred said molecules, or comprising two hundred and twenty said
molecules, or comprising two hundred and forty said molecules, or
comprising two hundred and sixty said molecules, or comprisiﬁg two
hundred and eighty said molecules, or comprising three hundred said
35 molecules, or comprising four hundred said molecules, or comprising five
" hundred said molecules, or comprising six hundred said molecules, or
comprising seven hundred said molecules, or comprising eight hundred ©f
7_said molecules, or comprising nine hundred said molecules, or comprising

one thousand said molecules.
40



(it) m6, mm =6, og =5 and eg = 1, (|||)m—6 mm = 2, deg:
1, and (iv) m=6, nm= 6, og = 6 and eg = O, Alstheto meéggg

mat ched paj l&g‘ 3%%ases in the alignnent; B is the total nunber |nternal
ni smat che ¥*Pn the alignnent: Cis the total nunber P&T/(FW@P??& gaps
in the alignment; and Dis the total nunber of internal indels in the
alignment minus the total number” éP8imternal gaps in the alignnent; and
vvhere|4rgt maxi num scqore i s_determ ned separatelyfor each of (i), (ii) ,
(i) “Bnd X COTP°5302°"AOF o0 8F t18H"E 3Rpta &7 ngheredt <aFh Fodd fofleetlices for use
as tads binkeflap eonplidnpmss wieoet rsocag tonbé eliuk bngma BINLHIE EociNa

ol i gonieteQt beernbavdng eQUen i xi.e oti de bases
wherein for any pair ofri?osl%quencgg hg%r%{hlézgg%{% tﬁ/nﬁ% %&Pﬂ%ﬁéngll M3 s 21,
M4 5 18, and Mb 5 20, where: ML is the maxi mum nunber of matches for any

al Bgnr@nt Wk ¢drpophiionodf Seierceseiraineheh rohesaeate wakdnteraal indels;
M2 1S deBEadiBXb Ik 0Ll AoadlOfs0l BBLENCS L erdllNa BLLANTEN ,Of L he

pai r -of sequences; VB he_ maxi hum nu of any eﬂ i gnnent  of
the p&ffFe oﬁal‘is’gﬂﬁé‘ﬁc?e?%fihﬁf%e%)‘&hﬁﬁrﬁ@c%?%ﬂeﬂmlq@t?&%f%m nmum sum of "t he
| engt Wg £Bdrebherthongedtl waechlacks of matches for any alignnent of the pair
of sequences of maxi mumscore; and M is the maxi mum sum of the | engths of
all the bl ocks of matches having a length of at least 3, for any ali gnrrent
of% t h&% paiTPeoforPeEtiieR s chPinmRi MiRFaidorach WhadH ciopid tihess cupeowst a sai d

al i gnoend niisxefetes dieneni aaeR! i Agndiaci e 1 0ual ot 1730y » BirredGur -

wher el i-S; ke t n e mat ched _pai s f bases in the aI | gnment ;
Bis th%rqt%gt Eu%aglr g%) o :én eelg ﬁé%feﬁle%?mt AEhe dﬂ par fs inthe alignnment; Cis

t he total nurrber of internal gaps in the allgnrrent and Dis the total

nunbels:Lof a aﬁr@folatkldnnd@{psclbihg Bge alhh@faaeaﬁd rﬂl@lalﬁ mib a9t @lospunber of
n of claim?29 or 30,

ger al i.gnnment .

er el gﬁre%gﬁfn al di escé%asen]%e s 2 ag? o° |t??y QB‘B%%%entﬁﬂ"'hfﬁ?V 5885 WO

02/ 05935%’“?’@90@;@\92&/@@0@893113@}81013@tld¢h@ﬂ®9m| tirueficecb@ii m 31, wherein
each saihoSeqI®asss irsr DALWRERmast ¥ @8inaAGdiObE YodRase&nkN thengt h, or

betvve teen_an fi.ve ases in ween ei ht een .and
t hi rty&t()znlgés&?gﬁe? edf %ﬁb dxz Sat eeRt \ﬁeﬁ?ipeﬁgﬁg%%??‘é Tﬁ’ges in
| engt ROMRILeMERst Weeh dtl\f«é?ne}itmi‘egoalmiep\?m Joseven dased abnuﬂ enytdt, or between

t 2ent yhd Wagaetd of Vi Y d Sdak 100 32€RednN sk 818t Hyond3ieckl8e CRAPOSI tion of any of
cl ai n@oﬁeﬁlgn 32, wherein each said 10 sequence is of the sane |length as

every ot hér sai d sequence. 34. The conposition of claim33, wherein each
sai d sequence is twenty- four bases in length. 15 35. The conposition of

any of2cl ahdfodfodi®idd 1B sN0 whakdnSeMens s sequence has between.
ten and fifty bases.
25
. 53. The composition of claim 52, wherein each said sequence is bhetween
sixteen and forty bases in length, or between sixteen and thirty-Ffive
. bases in length, or between eighteen and thirty bases in length, or
between twenty and twenty-eight bases in length, or between twenty-one.
30 and twerity—seven bases in length, ox between twenty-two and twenty-six

bases in 1ehgth .

B4. The composition of any of claims 5@ to 53, wherein each said
sequence is of the same length as every other said segquence.

35 ' '
.55. The composition of claim 54, wherein each said sequ‘en'ce is twenty-

four bases in length.



contains nore than four contiguous bases that are identi cahst%gl %8? ot her
36. The conposition of any of clains 29 to 35 wherein the nu & Gs

in each s ce does not exceed L/4 where L is the ases
in said s&ﬁé‘%@%}’gg The conposition of claim 36, wherei %ﬁ@%@ﬂ%@r of

G s in each said sequence does not vary fromthe average nunber of Gs in
all of the 25 sequences of the set Bf’/ Tore than one. 38. The conposition of
claim 37 ,}(1\41 in the nupb of Gs in each said sequence is the sanme as
every ot het es%?]“l?é’ﬁ&'elodlf °f P’f‘é’ys‘eft claipresBl temas cBRBYS PP oiRiBf seauares 37,

wher eiqentatis mefel they fent eohsidunenthased Othat basesddnriteangbheaihd each sai d
sequeng@egontains 6 Gs. 40. The conposition of any of clains 29 to 39
wherein, for each said sequence, there is at nobst six bases other than G
bet ween every pair of 35 neighboring pairs of Gs. 41. The conposition of
any of57¢| dfhesc@@osbtAd, oﬁ\,haeyed;mcmintshel So eadiheteireand nsmbél sEqEreNCe at

| east soneaf ohhie sbitiloe BRCORSL kBdith Lxth and seventh
~bases ,of t e Se%ce |es a G 40 25 Ju %%)% bé) %%/% r]’tP CA02/-00089
- 107 g5t 6‘ﬁﬁ05|t| on of any of cl al ms 29 to 40, wherel n at the 3'-end
of each sai d sequence at |east one of the first,, second, third, fourth,

f ift h1583| XIthla @&‘ﬂ:oég&/%tg'f \?‘.\Ei&? 59f v&h@%ﬁln gHegﬁJgabln%s ea%ihs grél %‘achTsal

onposition of claim4 erein at seqﬁ‘ence at
| dlor SGRESTEE TR BoT §’erstéeferfdle t¥ATege TEhex 1P 61 £h,2aldi /E Hheand sevent h
bases sefludrives sefjiBaceti By ke t#4n obee conposition of any of clains 29 to
43, wherein under a defined 10 set of conditions, the maxi num degree of
hybri di zati on between a said oligonucleotide and any conpl enent of a
di f f eré@nt OFi RGEHESR ok cbtin Bl WdeRpbsithe oncbiveoindts éxceel sHicut 30% of
t he deggemcefidyheidingadd @leryDot ML ReG@inde Obd gROUGLEOt i de and its
cegpl ement, nore preferably 20% nore preferably 15% nore preferably 10%
nor e preferably 6% 15 45. The conposition of claim44, wherein said set of
condi €Pondhp eqiPPSition of rtads) 5bf Wipbeindeactt isohd teaterics thewsare as t he
| evel zofir vhydy idi zatgranarabtainesh aegudnar idirzatd @ngcpondi tions include 0.2
MNaCl, 0.1 MTris, 0.088 Triton X-100, pH 8.0 at 37C, and the
ol i gonucl eotides 20 -are covalently linked to mcroparticles. 46. The
conpo§it i dRe cTOEPEIHHORE fheodi plainderl $ai &P gbéiaied &at ewdh sebddi tions, the
degr eee@fenhybrihdie dlsi OB mdet WARNLARE N0l drJOniiC b eRlei,08, aBdry ighS: GRNP! ement

varieg Q%f] of tween 1 and up to 8, nore 25 preferably up to 7,
- nore p?e era{) ygg{)rst Sfbc"? hmore preferably.up to S. 47. The conposition of

any of clainms 29 to 46, conprising one hundred and sixty said nol ecul es,
or compri Shaig:capesfubaradaandrseent yssabdsy, MAECHh &% td sC0BRY icgi Ng one

hundreshoagd, £1ahhons2e 0Bl el o5 fL A0,COTBLLS| NG, e funghed and ninety

sai d npl ecu conpri red conpri sing
% hbidbed awh %%ﬁe‘yereauwemfe@bw@quemcecem Bsing two hundred and forty
said nol ecul es, or conprising two hundred and si xty said nol ecul es, or

hurrrg; éea(sjfl gghé %mp@s"i@ggz?%fagrgy %%gcqta¥m§ aEl;ldt g eergln Oart El’?errpr I—eszrla n% t hI’ e
each said sequence at least one of the first, second, third, fourth,
fifth, sixth and seventh bases of the sequence is a G.
30 '
64. The composition of claim 62, wherein at the 3’-end of each said
‘sequence at least one of the first, second, third; fourth, fifth, sixth

and seventh bases of the sequence is a G.

35 65. The composition of any of claims 61 to 64, wherein under a said
. defined set of conditions, the maximum degree of hybridi'za'ti.on between a
said oligonucleotide and any complement of a different oligoﬁucleotide
of the composition does not exceed about 15%, more preferably 10%, more
preferably 6%.

-40



35 nol ecul es, or conprising four hundred said nol ecules, o 59&?%6? ng five
"hundred said nol ecul es, or conprising six hundred said nolecuf &s;" or
conprisin undred said nol ecul es, or conprising eigh undred said
nmol ecul es%@rﬁi&@égﬁ%ﬂ sing nine hundred said nol ecul es, or g’(’)&ﬂ?i‘%’%&” one

t housand said nol ecules. 40 25 July 2005 WD 02/059355 PCT/ CA02/ 00089 -
108 48. A conposition of any of ci*dns 29 to 47, wherein each said -

nol ecyl.e 1i,% Iémnlée to afsgl i_drﬁ%hase syppor,t so as to be disti ngLEi shabl e
froma ~m xtuFe or ot Het Sary™ for e@f Es™ bi Ayt af AR TS reiésnpl enent .
5 49. ‘¥he lsgrpodi hylor ddfatsioni vhad8is whrer edanre eacthendéedube is linked to a

def i negplnGahi R OFcAns@iwhesOhjrd: RASE oS URRAS LsonkNEndBhL NEY fagati on for
defined |l ocation for "different

each %a'iqaqol ec%l ﬁa%bq,i ngj different than the ' )

ot her “$ai'd ‘fotecal €5 . 1P 56 Fhe Pl diost t37ofir sdckhs mlagerughestdidas each sai d
sobi d aphaswasenipuriinked @ micrageatidlelse and each said nolecule is
covalently to a different mcroparticle than each other different said
(] ec%l7e. 1. A corﬁosi tion go?ri sing, one hundred and.fifty mnimally
cross-’ 15 HYpFTEPH RGN0t SLaiRLoF gl 7odpy Geigrdetigee Gehl efrent s wherein
each cowliddohe tbepiegses cinhpbiigozaicloadbdtteet Graphi Gliagnac186HieNGag Of

nucl eets dembsgac Mal-wbigh, HdBE & delidadisals 9 Gogdiddgns, the  maximum
d(ftgree 0, héﬁ{i di zation between a said o |gonugl eoti de’ and any conpl enent
of” a BFYFEFRNT "Bl YYInuBIEoPTHEETABES YRoto éxcRete RBBtAT2LbY0uef t2G -t he degree
of hybridization between said oligonucleotide and its conplenent. 52. The
conpoggti I red h j d.sequence .has between. ten and
fifty basggé%og?%%tq%ﬁkfc\gﬁgoﬁ fq%%%%oﬁgﬁoaffﬁ %%,%p%sel?gi%neeac *§4i d sequence
i s befHEEN* %R LWIEF For Py WERESING menheifiregransesmeanyssadideen and

t hi r t yo¥doudes basesmpni diaagbls Handbel WRE ighghisaed wdctdbsl tyr bases in

| 209 Doyl 51 DELHE SN LY AN L PRI Y- 61,908, hasgs 10 Length, or between

cul 181

h,
twenty-one 30 and twenty-seven %}\ﬁg_es in1ength, “or BBt ween tf"i’/\"/enty-two and
t went JUEIERd fpddetoliequlesigPh. cumrising evnpoadasdopndftvanyy okidl ains 51 to 53,
wher englegatés,s ar honpLIRISRAC Ewd Subiirddhend aidery eAGE S eV, YoPt her sai d
sequelGfr i fal f..cl ai m54, wherein.each said sequence is
twent y- féﬁ’?“gﬁg"é‘?e??%gﬁéﬁ? 50 %&Fy$%6%§e%°62‘7°6§5§%%‘gp‘6‘1‘7 CA02/ 00089 -
109 Aref AodofiBd Yt T BPlenvpedf oF ermpsising shos Wedrsdnsaid sai d sequence
cont aidiscnbrse bhamnbolringoniigHentcBases hbBicudes, iodeddiealidoreach ot her.
5 57. j Jl f Y. cl.alng, 5 6 rein the nunber of G s
in ea%%agg?,%g%%ﬁg@e 6egpn?gig1gg%<éclgigg§ ] ﬁuﬁ réerges%ﬁ:ats“o%%céﬁﬁ%'nﬁér of bases
in safUPSEYTEnEeer Bndreesaignpolictilon oF etwrash®, ejdidr biwdnele nunber of
G s isnidantiesales, 0 segubsty H0es nandresasyid momedunes Aer agpaniher of Gs
in aldpe0tndidend said molecules. ' '

25

69. A composition of any of claims 51 to 68, wherein each said molecule
is linked to a solid phase supporﬁ so as to be distinguishable from a

mixture of other said molecules by hybridization to its complement.

30 70. The composition of claim 69, wherein each molecule is Iinked to a'
defined location on a said selid phase support, the defined location for
‘each said molecule being different than the defined location for

different other .said molecules.
35 71. The compesition of claim 70, wherein each said solid phase support

is a microparticle and each said molecule is covalently t6 a different -

microparticle than each other different said molecule. _ !
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sequences of the set by nore than one. 59. The corrposr ti on?_gf bg’l 58,
wherein the nunber of Gs in each said sequence is the same a every ot her
sequence o 15 60. The conposition of claimb58, wh sai d
seqguence |f§v‘?\?\2%st§§§5 four bases in length and each said sequ?r@légﬁﬂgﬁ’ﬁgﬁf’ns 6
Gs. 61. The corrposrtron of any of clainms 51 to 60 wherein, for.each said
20 sequence, 'there is at nost six bades other than G betvveen every pair -of
nei ghboring pairs of Gs. 62. The conposition of any of clainms 51 to 61,
wherein at the 5 -end of each said sequence at | east one of the first,
second,’t hitr gompbgiiridn apgofdibghto sixtdf ghainseteht h7thavescedh amyebmquence IS

a G' 63 su‘b'gelt_ele_gaqsy a0 R Ofog@l el esd @i 8 51 to 61, wherein at the 3'-end
of ea id sequence at |least one of the first, second third, fourth,

fifth, B xeroaRy LevaheRopeagy PREG YIS TS B CRgiBLachiaid

co@osm@lmlefcoelpmm$2 tyhecwplemahtt he 3' -end of each said sequence at

| east one of the first, second, third, fourth, fifth, sixth and seventh

bases e, sequence i.s a G ,35 65. The conposi tion of=any of clains 61 to
el Fostradre

64, wh PT SLARY A RSB PoLARFLEPTHES - t e Faki mum degr ee of
hybr i drewetriieind ebeesn nareaaodlélyk@eawip@ottsj@aahdaaaﬁylgcmﬁ)bemé of a

diff 3 . - eactObudi€e o b
i ffergnte ah,hgengei@&t ids: & 1okudihe g@&&fmi%go% Qgﬁq%rra% 6@%&@%&1 about

15‘V refera 10% . nore preferabl '
ok S BT EAS oY d00e iR B ol ol P e b e andeei n sai d
set of t@mrtrdmﬁziemetaa mhtlsemg geleeel frbmhyter isek zart cflgdhi@tedtSabfessane as .

the | exygehin@f ; m an ELQin?s.aE' ngé)bt ai ned when hybridi zation conditions
i nclude 0.2 d, .1 MTris, 0.08% Triton X-100, pH 8.0 at 37C, and the

ol i gonucl eot i des 5 are coval ent I y linked to mcroparticles. 67. The
conposilei on kift ete@dmiGg, tovkkas e mwnﬁerremiﬂledefimedtsgtcoam&eﬁemﬁrti ons,

the degrae.ofa Bybddiaalion Betaeen, Sagh.pldggnuct eotide and - its

conpl ement varies by a factor et wee up to 8, nore 10 preferably
up to.7, nore preferably up to 6, nore preferably up to S. 68. The :
corrpos"m’ oh ldft angoufingl @ RBabd TMOoHTI5 eRsMMinSsAig one dwndredolia and

Sixty sl AREREHL 6% 40y ﬁ%@péaﬁrggt@aﬁqurﬁg ﬁ%qq SEYGRl -3 d ol ecul es,

ri.sing qne hundre el ghty sard l'ecu conprising one
hundr etPUn T LTS L BeHsPEcit esplorldbmnf EPAGahy addrsarddesai d
nHAc%ecuwegen®r conprising two hundred and twenty said nol ecul es, or
conprising two hundred and forty said nol ecules, or '.. conprising t wo
hundreq and sixty said molecules, or conprising two hundred and eighty said
mol ecull &s, 2 dritc ?\:‘iﬁ"ﬁd%f’ﬁgt‘t RRETh Ghifsd 74 it 7O 0" BraR Li%S, Ot SEJWEI si ng
four'huﬁdﬂedmsardqnnkesuﬁﬁs.pbﬁmﬁbﬂpkﬁsmngnbaneMﬂhundred sai d nol ecul es, or
conpri sing six hundred said.nol ecul es, or conprising seven hundred sard

m)zl ecutae 3( r%}_l sin e| ht hundred sai d nol ecufes, or conprising Nnine
hifidr el s dHrof SEPERY & Lt st 1o e 1enBLRESRET &Hi18° rABCITEs2 25 69.

A conpbsitioninftlenyane clfafmse 51td 0106&;1 wherein each said nolecule is
linked to a solid phase support so as to be distinguishable froma
T9. - B kit according to claim 77 or 78, wherein each microparticle is
spectrophotometrically unique from each other microparticle having a

30 different oligonucleotide attached thereto.

.30- A method of amalyzing a bioclogical sample comprising a biological

sequence for the presence of a mutation or polymoxrphism at a locus of

the micleic acid, the method comprising:

() amplifying the mucleic acid molecule in the presence of a first priwer
having a 5’-sequence having the sequence of a tag complementary to the °
" sequence of a tag complement belonging to a famlly'of ‘tag complements
as defined in claim 7% to form an amplified molecunle with a 5" -end w1tﬂ
a sequence complementary to the sequence of the tag;

(B) extending the amplified molecule in the presence of a pdlymerase and a



m xture of other said nolecules by hybridization to its coggbﬁggﬁbs 30 70.
The conposition of claim69, wherein each nolecule is |inke a defined
| ocation on a said solid phase support, the defined | ocation for each said
nol ecul e Wweiongsodsd f erent than the defined | ocation for dEEHﬁﬂﬁﬁbmm9

-ot her-said nol ecules. 35 71. The conposition of claim 70, wherein each said
solid phase support is a mcropanrtihcle and each said nolecule is
covalently to a different mcroparticle than each other different said

ol ecul o. 4825 Pkt 200500024 059350RETAAIRL0M08Y, 5 Lid ]2 A
conposi tion a%%gédlwgg tt any of clains 1 to 71, wherel n an%!P baSe i's
substituted by an ana ogﬁe tTFEFedf t18. SSKoRDISEPT i By eadiear edigdmyy of
clainms 1 teffrzeniseridi ircegchins ahel prosamiecofil € pdongiicsest audRgpaa8p! enent .
74. A kit £@lpnseHata0aandat ARt Ly BY pAkynuc] eot) des.pthge kit conprising
one or norg %g):l (IDI(_j tQQ{'{‘S su‘gports each having oneor re- spatially discrete
regi ons, each SUch TegiBA havirAgT R tanT A8r papdratsesa dGoothsdhstmhefal |y

i dentical 2%a&yowdbmphentsrtddecrabent |(yintdaashederanthtlibe of oG vaRIPLATBAL S
each bei ngaselectiedapii00 Lherisel 9k 191 Idgg%g&logot-é 3,88 (pdefined in any of
clainms 1. Lo 731’1 75, A kit accordi ng_to claim7, ereln.?her(‘e s a tag
conpl ement ™R 18S8ACH 8aFH of PG IRGLT R GPTRISTGRE2EYs &P PacBmRSSiblon.. 76. A
Kit accor diurdetbidel prenerid ©r sZbd Mheneidt sad chrPDEria BOfen&ol i d  phase
SUPPEE S idpedi Pl @A shiaLe and. wherein said one_ or nore spatially

di screte rs%z%i ons isfraMPur az??l?yé%f'ss At gﬁ&@agﬁraegggbﬁogp j'2":6“&%“‘ ggf?ac‘fﬁg?’ 77. A
kit accor dithig 9 “GF5 BrrE| sa9Hete e6 ¥ 'whetein said one or nore solid phase
suppbht s idstacping bhe tycdéotitiier@parht leeSncorporated?nthbind dekbn@Geohdi Ng to
claim77 whengi NeSad I ti.cl each ve ‘. di ter in,the
range of fror(n’S togigco%&é%ﬂﬁgh%i tﬁg?cgg?%‘i@%gaf gthg’l é?cr'ﬁsﬁgo 7 <NGh8r ei n
each mcrdyafticle is spectrophotonetrical ly- uni que from each other

mcroparticle having a 30 differentoligonucleotide attached thereto. 60. A
met hed' o4 n@@aba/@fngnaygkﬁé.%%géiogﬁ@g?'s%m ”%%hﬁﬁfﬂsqﬂg Diolo 'E{i"ﬁseq“e”f:e
for turé? gcresencelo‘f a mutation or polynorphis ‘aJt a” 108080 Y tHe nucl eic
aci & T ie” RETHIWIEDHSSI EPh RS (B8R iofy® Myttehtemh 98| Rt lgnerribdsritecul e i n -
t he preseneé ofchanficydt pridreslechdw| NGracdih seUIRCLciTANMINGuiBe sequence of
8 t ageCRtm-eNBRLRALYidQ the sequence of a tag conplenent belonging to a
fam'.(IA¥ of ataﬂifcgnglt ments as defined in claim73 to forman anplified
mol ecul e WEH & BY -BTAPHE I aridetriatide donphemReerse 6 a Kérseguéme of
the tag; heBinert @ndiengetdechapinsf ied spgharsl of i thfedp BSRAEEOodthe
pol ynerase@e@ithcd 3¢ 20 tad!| bmdPORn MR 102 %%9%@5 F;%I'/.%AO%/QOO% 112 second
priner haying &' -(?nd conpl igent ary -tlheé Mo end® of the anpid frod “"€8uence,
with the 3°-ENd"87 ThE ¥ oA DEPHRRARe XTI 7 oberHhredt e el § —ead) wdent
sai d | ocus, ssqreppe qompbenroeanf ta fHeukadnidngeods Ruele@si de: tri phosphate
der i(8At | VeRe Qs U\l 84 bl doBRPRRI G O0hresence | JIQTRALALIRL JUE N0
‘transci ption by the polynerase onto the t%"e-{éﬁfeoFe'? 2 polifierdl and s
: second’ primer having 5-end complementary the 3'-end of the amplified
sequence, the 3’—en@ of the second primer ektending to immediately
.adjéfégt said locus, in the presénce of a plurality of nucleoside
triphosphate derivatives each of which is: (i) capable of
incorporation during transciption by the polymerase onto the 3‘-end of
a growing-nucleotide strand; (ii) causes termination of polymerization;
and (iii) capable of differential detection, one from the other,
wherein there is a said derivative compleﬁentary’to*each possible
.nucleotide present at said locus of thé amplified molecule;
{c) specifically hybridizing the second primer to a tag complement having
the tag complement sequence of {3&); and
~{D) detecting the nucleotide derivative incorporéted into the. second primer = °
in (B) so as to identify the base located at the locus of the nucleic

acid;




a growi ng nucleotide strand; (ii) causes term nation.; of pggng?rzbv\ﬁtl on;
and (iii) capable of differential detection, one fromthe oth erein
there is a said derivative conplenentary to each possible _

nucl eot i s gwsgest at said | ocus of the anplified sequencleCT,CAgmﬂ(,@
specifically hybridizing the.second priner to -a tag conpl enent having '

the tag conpl enent sequence of (A);,.and’ (D) detecting the nucleotide
derivative incorporated into the second prlner |n (B) so as to |dent|fy t he
base Jaeaiedaeh ddieot QRYS sotmttt% BYE | Bl nGhel A f agalyzing a
bi ol ogi.cal sanple conprising a plurality o nuc elc aC| B acT°BE for the

pr eselte®Bt (5) it F?Hﬁeﬁrouﬁo}"%ﬁﬂﬁﬁls’tﬁc gic golesedss o Ehetpaetwi ef aci d

nol ecadlce, ofter- each nucl ei ¢ acid nol ecule, 5 the nmethod conprising: (A
anplifying the nucleic acid nolecule in the presence of a first primer

havi ng a s -seqd;ence having the sequence of a tag conplenentary to the
sequefite B eEIeh gt HRIVEHohE WaleaifHgSEwPle fammrlyinst ot plpredipt efents ' . .
as defoihee sicnandsiaenplSndreat priicas; amel s ficdonmlkesd enwighisand ognd with a
SequIQIRE: AR STRNI Alokol Al DE SAUENGE Qlal NELA0. Lo (B2, F00RG (e

lified. molecule in the presence of a polyHerass gcu %’cdfﬁ’ primer
hgw (TG°B 26181 C GpT SIreREHey t%msth%aomrntsh@ anpl i fi ed ‘sequence, -the

3' -end)of wheligetondhprddBle ee&reﬂalédtgtot&:dlmrﬁdltaé E‘;lr)éseééisl ageptyasai gk | ocus,

in the pregepge g_)i | urali of nucl eosi d hate deri vatl ves each
of whi ch | ety Pt Gt Rk AP ET b Py Y RSB b

pol ymer ases‘é‘ﬁﬂeé‘cﬁ 8 ta&lﬂo‘ﬁﬁleman@qquqg:hﬁuﬂ@emed@fst rtggd e 6 Lpment
causest er mhahkingdng alo polayney lozaté@rt:.ompf&{in(:é lats) d@ﬁB@Q' ﬁq Q:ﬁaﬂh *I% L& RhER!

detection, , L be, %tsher hel here is a said derjvative
conpl ement a%ﬂtfgg(gg?c?ig s3i bIe °- nucFe‘%Jtt'thd% PrELE IR ISEPAtIHCHS WP the

anmpl i fi ed AEAYEEEHF £ R’E) t§§emf|cally hybridi zing the second priner to a tag

conpl(enent ekavidingy thBeadpags CONRGBIRAL: SBOVBNGR AfnctA) ¢ aaBQh(n@raQ(?taﬁﬁtA ng
the -nucl e?‘;hdgfdsee ¥l Ye. ingorporated into the. second primer in (B) so

as to identify the basé Iocated at the FGEHE 8F iHe? n%clegﬁcc%ﬂﬂ“entaw' .
25 July 2005 " OF B503BBLIEET GRORFOG08She -3 1481 ofherai Ratackctmy of (A)

i s unique i)ﬂnneea@tteﬁﬂtnigete medlmlecmﬁcam s%i@ﬂ%cué Ainapgk GBL Qe Sarried

out with said, eomsm he presence q each other $2. A net hod
of anal ymﬁﬂp P%Efié; ogfl clﬁgfz 85 rphgaitﬁg‘ﬁé:“ﬁ?tdtyﬁfl?afho?f it ek

stranded cbnprafieary 1ﬁﬁ‘é1rft§’|rét%ftﬂ éumgeémwwmntmmesmrm oBto

mut ati on Othepﬁf'y@ﬁﬂfﬁhlﬁ Fréding hQQldst ode %@-Eihcﬂupl:@' Cadsde BRYQGI &' ofOr 5
each nucl elg,acld.ppl.ec LR 0 sin I |fy| ng the

doubl e stre%n ed nol ecul g'lu?n(ltlﬁg eis;']genc?e %%)frgﬁ q?l ‘Qtef:\g? ?‘?%é each
pri mer havk bﬁ’ °thf%identi cal 5' -sequence havi ng the sequence of a tag
corrpl(@nentsazreylfn:atlhﬁ HyBELEIRG g Cfach &ﬁ&h@%ﬁﬂoﬁ@%ﬁmeﬁﬁ't@@'% LQuAham |y of

tag conpl angiLS @S Logsd B Clalm r3. form, anplified nolecules with
5' -e%s W th aésequg%{:e coe‘nﬁetfcre?'r?t@%?nceto 17 sequence of the tag; (B)
ext effi ng deheting Frg éﬁctﬂﬂtéé‘aldésflﬁht%elmed ofzta pot yeeesse and a

pair of secdnerpLbNENSs6arhLserdndi ff ithBbravidigeda e 60 GeaRl enentary
“wherein the sgequence of each tag of () is unique for each-nucleic acid

molecule and steps (A} and (B) are carried out with said nucleic¢ molecules in

the presence of each other.

83. A method of apalyzing 2 bioclogical sample comprising a plurality of
nucleic acid molecules for the presence of a mutation or polymorphism at

a locus of each nucleic acid molecule,tfor each nucleic acid molecule,
10 the method comprising:
(a) - hybridizing the molecule and a primér, the primer having é.S'—eeqUEBce N
- having the sequence of a tag cowplementary to the sequence of a tag
complement belonging to a family of tag complements as defined in claim
73 and a 3'-end extending to immediately adjacent the locus;

{b) enzymatically extending the 3'-end of the primer in the presence of a



a 3'-end of the anplified sequence, the 3'-end of each saidsgggopgs primer
extending to imedi ately adj acent said-locus, in the presence of a
plurality of nucl eoside triphosphate derivatives each of which is: (i)
capabl e &0 0msesporati on during transciption by the pol yneepsgaooihe the
3'-end of a growi ng nucl eotide strand; (ii) causes term nation of

pol yneri zation; and (iii) capable,9f differential detection, one from the
other; (C) specifically hybridizing each of the second prinersto a tag

Cﬁrrpl enent p;d(rjtal\liéﬂg off ha;dlag_smkﬂsmagra&gqmaﬁt%s( élléah dyh H, det e?té g ng
t he nucl eot | erd vative.incorporated into the_second priners in so
as to i den"tt:zf1 a)?)lt h%ﬂ 8§z a?é‘ég_“éag%ﬁra 57U PO Ude S \dferh & AECE&Guence of
each tag ofu{’Aptide fhfapde fbb eawtesnbetrdietiani df swleextleestnd stepdifn) and
(B) are cagapaadﬁ cu£ aniddrenaidl BUCIRLEr TBLECULASHAD oLher PLASANGE Rl LN

ot her. ~~ .0f analyzi.n i ol ogi cal sapple conprising a plurality
of nucleic %‘glh enﬁ?aé%lﬁ’lee(s:g'?p&re %?rgtéarﬁrteos A POPS PR PRFI9h10F PEEFSAtDAPhI sm
at a | ocu8¥¥ l'é%ct?_h nucleic acid nol ecule, for each nucleic acid nolecule,
10 t henet hegkcaonpnigi M@riaizinganh¥REd Giedi fgnthesJmLecyl %t@ﬁ‘%? f i,mer, the
priner having _a.s.- seayence E%m ng the sequence of a tag conplenentary to
the sequence of "a tag —conpl & nl_tagb‘é‘Fr?ﬂJfﬁf“‘?fg: EETEF ST 26f ¥y conpl enent s
as déf} neddstsceing fh9 IughePtdds' deandasiveeintiorgotarddminedi ahelpriadi asent t he

| ocus; (Db)sepzysmbbCa by exd@Rel 18831580010 1hE R, 0BL: ih.t [gsence
of a 25 Ju|y.:2005 YD 02/ 059355 s 10055 e HE NP e A BLE

nucl eosi de tri p‘_ﬁosp dte derivatives each of which is: (i) capable of
enzyWeR%edn| 97chr rer af i BN dntunitie f3r-sntl wiclaigravidngoldtule eoidl Sespst r and;
(i) (mauses(dessd eatia ofc SALE £XheN%H0N BGcdids! }n $@P {
differential detection, one fromthe other, wherein ther e&béssgnge SAi d
derivative conplenentary to each possible nucl eotide present at said

| ocus; (c) specifically hybridizing the extended primer forned in step (b)

to abH age aBpAAITBRLAANIMO hDS: hA0. GOURL L TROL SAQUEICS §lda) and (0)

detegtiing i eetrn.u%l gcgai de derivative incorporated into p in step

(b) so as to rden |‘Fytfehe base |l ocated at the locus of the nucleic acid
nol ecul e; wherein each tag of (a) is unique for each nucleic acid nolecule

and $6epshe pajncaner (hid gy, Cahdlead Qidh Wi c§ﬂéi-cg“§]|_e%ieﬁt ngl ecul es in the

presgnee, of aseggl_higth met hod of ¢l aim 81 wherein each said
derivative -i s a dide

er. 84. . The _ ) | ] [
| _ - deoxyr uﬁﬁ%?%‘b?ffd%uttsﬂ:?‘b%bﬁa’tdé’.nt‘jcaé‘sF°“Fﬂ’i‘§mﬁ%'f9ndd of claim
- 83, Whér&ariebbhdiempeet fegdopomphenent nexe: satd ached mesa suppborsn popul ati on
- of substantially identical conplenents in a spacially discrete region on

one Ensal |4, d. se supports. -. 86. The nethod of claim 86, each
sai dgé’agﬂg:onigge%’? (%orr'rEJ)Ir%?’S;efé"’“:::igl Fﬁb‘%ltf‘g FEBLE S UCH I ABRT HerhR)di fferent
or 5EEpBER {Rbed ohpingndhiferenndosteppediivel solnidesnidnt end istgpt f®@ presence
of timeldkidsf eswrtitabakSpf@batesReOld UerrIUhE i1zl | Q1 Eg%z'c‘éf@é of bound
n

t ags,.; fag.conpl enents.. ST. The hybridi zed nol ecul e and priner of step
(A %5'? Pjg%lf.gg?onc ngl?per%fx%% °f1 8oy §89° 369 RINEPHIGUERIS det er mi ning t he

.presence of a target suspected of being :
- 87, - The h??rédized molecule and primer of step (A) of any .of claims 83
15  to 86, . _ : '

88, A method of determining the presernce of a target- suspected of being
contained in a mixture, the method comprising the steps of:
. {d) labelling the target with a first label;
(ii) providing a first detection moiety capable of specific binding to the
. target and including a first tag;
(iii}) éxposing a sample of the mixture to the detection moiety under
conditions suitable to permit (or cause) said specific binding of the - =~ ¢
. .molecule and target;
(iv}  providing a family of tag complements as defimed in claim 73 Qhe¥ein-

the family contains a first tag complement having a sequence



contained in a mixture, the method conprising the steps ofgsgu@zb@épel l'ing
the target with a first label; (ii) providing a first detectionh noiety
capabl e of specific binding to the target and including a first tag;

(iii) eXp@%‘o@ﬁsﬁBfa”pl e of the mxture to the detection nﬁlﬁ%‘m&%@sﬁe -

conditions suitable to permt (or cause) said specific bi
nol ecul e and target; (iv) provi d1q a famly of tag conplenents as defined.
in claiml1l3 wherein the famly, contains a first tag conpl enent having a

sequence 23 I){lggq_g, %/\Q) / 5 PCT/CA02/00089 - 115 conplenentary to
that of the Tirst te hgéx&ggg%gf e €fple to the fanily of- tag |

conpl &hent &RAfdRE E¥narmisnse tkai fable A tperarpl¢wnte ausley spddiiare

hybri di zat saeitabietie pbitat (baGauad)d shbsi fiagn @Rk £MBh; of ¥hd deLerdggni ng
whet her a qbfs,'éa? detectlon noi ety hybridized to a first said tag
'S

1
conpl enent £0 % sard l'abel | ed tar get in-order to determne the

presdyit ofetimdniny §h‘f—"é’eﬁfaii fetld| f.rph edatiext igre mo88ty Thlerieedbdood Tirakm 89
‘wher ei n sabalid ikh§tcdnpPedlp}t £ MR | |t5> Lidkediadedr 8a $AkkhS SUPHYL A5 2

specific |gg the suppor t an step (VI i ncl udes, detecting the
presence tﬁ ; ?ré? %8 g'gal " PRESBET 1% ’1)985a3t‘} 5H HFEM%e met hod of
cl aim % wherein said f| rst tag conpl enent corrprl ses a second | abel and

step gWi Jrnb nﬂdtudeSofdewﬁrt Smgﬂﬁeh}snprsaiars@ﬁcs@ftggheomgllerréﬁt aQd; eeqnd | abel s

i n ayhybr xof t 10 first tag caonplenment. 99,
The rrgt Slggl%%qf’ g BFErn gg‘:l’c&t#% ? 5 tt]i‘es SERPEt 889 19°6R tHe  group

‘consit8gtuigs d%eteﬁ*gﬂam éhﬁmreémcesth@rﬂlrgeﬁsbepra@t eaits sppoifipept i des,

ant | hegit@asnand nucl eic acids. 15 92 The nethod of claim 91, wher ei n sai d

target is an antigen and'said '.. first nolecule is an antibody specific

for said antigen 93. The nmethod of claim92, wherein the antigen is a

pol y9épt itHe wsthod ®iprbtisi 6B afdreire sh&beﬂltrsngtast eprrlaeentd esmpdRiesgat i on of

f | uoreseent 1a|asei %ﬁl ep di-P0%nGRRIA, déuequﬁyltﬁy <end tertAé ke. 94, The

met hﬁi Qf gl aim 93 rel n sajd tar IS nucl eic,acid and - the

| abel Ting step T ncl aﬂ%s |lﬁca0§‘583f’af]rlf‘8 ‘iﬂ“pi“f"’hé’lfe%lbeeﬁ‘f’l?ﬁﬂ aedbe, 25

hdi SJrIaBGeF??ed’Omkﬁ“@Bti de, digoxigenin, biotinylation and the |ike.

91.  The method of claim $8-wherein said target is selected from the
group consisting of organic molecules, antigens, proteins, polypeptides,
antibodies and nucleic acids.

is -
92 The method of clain;??, wherein said target is an antigenm and said

first molecule is an antibody specific for said antigem.®. .  *

93.  The method of claim 92, wherein the antigen is a polypeptide or
20 protein and_the'labelling step includes conjugation of fluorescent

‘molecules, digoxigenin, bioﬁinylatien and the like.

94, The method of c¢laim 93, wherein said target is a nucleic acid and
the labelling step includes incorporation of fluorescent molecules,

25 radiolabelled_nucleotide, digoxigenin, biotinylation and the like.



