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sectlone blnarg ol i gonuc eotid
These arra?fs?mﬂ%cr\/ poresy %"ﬁgfﬁﬂt““%&f’e@ﬁﬂ’é sequence attached to an adj acent
vari abl e nuéhregrpeearseire reeseshoithbouatkat nausiali € igopDEd-iby: a coval ent

| i nki nglep@icet b mIAIRS LinghiHRARMAE r@ealaevgsseeweetaageelggrmgge@ew th ordinary

ar Lays o - used to sort ands according to their
tern nas,:u&stggﬁ%n%ggx‘sr%%tﬁ l%g%acfzf S Ao ﬁ%g’“{tﬁpg W?’@tﬂllF%%ﬁ?lpﬁﬁb%?n an

array. :L-xr-hae saxé%'llegﬁcpgrmteﬁié ::t 8r rﬁuﬁa}plexlng, particulariy in the analysis of

maltiple gene sequences on a gene microarray, very dlfflcult For example,
_ in certain binding assays, a number of nucleic acid molecules are bound to a
chip with the desire that a given “target” sequence will bind selectively to
30 its complement attached to the chip. Approaches have been developed that
involve the use of oligonucleotide tags attached to a solid support that can
be usged to specifically'hybridize to the tag complements that are coupled to
probe sequences. Chetverin et al. (WO 93/17126) uses sectioned; binary
oligomucleotide arrays to sort and survey nucleic acids. These arrays have a
35 constant nucleotide sequence attached to an adjacent variable nucleotide
- _sequence, both bound to a solid support by a covalent linking moiety. Thesea
binary arrays have advantages compare& with oxdinary arrays in that they can
be used to sort strands according to their terminal sequences so that each
strand binds to a fixed location on an array. The design of the terminal

40  segquences in this approach comprises the use of constant and variable S



.40 sequences in. this approach conprises the use of const ap g@% r| abl e
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Pat ent Nos. 6,103,463 and 6,322,971 issued to Chetverin et al. on August
15, 2000 and Novenmber 27, 2001, respectively. This concept of using

ol ecul ar Yo&¥L %5 sort a mixture of nolecules is anal oBGLEAQ83| ecul ar

tags devel oped for bacterial and ygast genetics 5 (Hensel at al., Science;
269, 400-403: 1995 and Schoenmker et al., Nature Genetics; 14, 450-456:
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its co.rglg Nt yqrd I,ems arise, as_f, l, nuclei ¢ acid nol ecul es.
cross- %r?% So g% g Fiodr zregl ncof re%rﬁ"gest ‘0 ‘t’%@htaaﬁ’eg‘éstedsté’quences While it
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con5| redl
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their conpic8hEAt i ¢ Bighle messllkhdwhrisd z4tien Eavi{tdneettermptiaingr € at whi ch

50% ofspehefic3ybridilzet onabigdhsdal phax rhgoxdwsgeséc%&&d)cry@&i@%oactﬁgr ding to a

nuADeTackt o SRS JORe Bk A MR rogen bondi ng
ener gi gs o of "t he canoni cagﬂ%ga?lr gp%_%_ At 4°Gc %’%f PeCt e'gﬁl ﬁu%ﬁs%l" Thase

conposy T or?fproaf: cskll?lgjieF’?‘éiE Brfer Br S%eﬁélflc’t By%llﬂb?saé:é?n eXk tee probenadlr est
nei ghbidar cohiieatt i Brebledhesiseenetyt demilar y& miTakyadaorge@liegonucl eot i des

t hat amesg\hpbcidltey oHS@ﬁriﬁzQYﬂbbﬁyeééﬁy o8 t3e t§§§§“y §eq1.F Qéesexm%ae
es, one with

hybri.digz fo e 1 ega conpos nucl eot |
0% Gc@%ijgjf@et%t e B e R BERE 4t Bl ™ e ires oF

corrpl &hehit ¥alhq gf%ﬁﬂﬁld§tr§ﬁﬂ]§ﬂﬂg Gﬁnﬁlﬁ? awsativesr th¢ Eapdupnempt have a
10C distflermeneidsi wsmskbet nigimtieeperat urder(Mietliere ahidlgon) GoFta2At Protocol s

i 0. MolchePio@imamid Bropurk 993 be grﬂglge%l'eﬂc hyby hl%:?:ﬂyngxgt QGaCUL, SE (?rnd40 the
hybl’l Q'ﬁe Q:reﬁpéjaltgw t twglcf:hoca :Lgomcllc eotr—:I derslf%réagdpggxegow1thtgh21§ ei helude a
_ complementary sequences known as the T, (the temperature at which 50% of the
30. macleic aeid duplex is dissociated) varies according to a number of sequence
dependent properties including the hydrogen bonding en-ergie-zs of the canonircal
pairs A-T and G-C ({reflected in GC or base composition), stacking free energy
and, to a lesser extent, nearest neighbour interactions. These energies vary
widely among oligonucleotides that are typically used in hybrid'ization
35._ agsays. For example, hybridization of two probe sequences composed of 24
nucleotides, one with a 40% GC content -and the other with a 60% GC content,
" with its complementary target under standard conditions theoretically may
" have a 10°C difference in melting temperature {Mueller et al., Current
Protocols in Mol. Biol.; 15, 5:1993). bProblems in hybrldlzatlon occuxr when -

40 _‘the hybrids are allowed to form under hybridization conditions that 1nclude a
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tenperature that is not optimal for correct hybridization of

ol i gonucl eoti de sequences. of a set. M smatch hybridization of

non- conpl rrenta probes can occur form ng dupl exes with neasurabl e

mi smat ch S4B P?3¥‘§, (Santalucia et al., Biochenistry; 38PCHEAR/P®T 5 1999) .

M smatching of duplexes in a partigular set of oligonucleotides can occur

under hybridi zation conditions where the msmatch results in a decrease in
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anot he hé - a Cco in_one vector does not

e ry pr
cross- |9'£zdet i tsﬁquentcemgegﬁz ngbé3y F%d él?‘lcg‘flwellpl?fée& Brrigeaiiitary stringent
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phiss phettigorma dogti desA ag@ taupfexd Lot TR thaAQwiINCHURBE &S, eBhint MREh | ack G

resi dugsridiSaionebnafid GHiSn 3n0f aeHMUC on. Details of how
t he sequzlngl\gg \x/er (E)”tLal ned are. not I‘(10€]f %e%%%{)gldgaste "Church states that

initially 92"WerR %‘h%%‘%lﬁn‘ifﬁlg tEoh a7 sbeﬁ‘f‘ JeReribeh i ‘Ffﬁt%%ﬁf—?“cﬁsent sequence
di ver sat§ni 8o l"fs&‘%?elgﬂ Ui duesress  toTterreh ravenlyesn oedeer Tkt enpts at the

devel opmest refuitadiaki %seftvb&&%torsﬂ_hﬁ(ﬁ @R Mgk, Qtndl £f @r ent

apRy O%Beéth@:{cesell%cié @gat.se%qﬂFQﬁg spe?o"‘rfzge%teiohr%h QU| 'i:g?' exed hybl‘l di Zat | on
assays. The sel ection of sequences™t used 8ST7 CO&ES or. tags in

an add’r’lgs CSBPe ATt &9t H’é”s"”’d’ééﬁ gagT FEpEgetth bR A3 then é‘ﬁ‘l’dlltm”é‘r ature in an
appr odeha ttall ersabgnc@r &npeethgndvecbeomot ker s. codpldmedtarPt bns oPad ent  No.

5, 654,143 3ndess kibes d&sp&nuh@as'so;@bgidlqlel mﬂugltsetae%nkagi% (and

corre o C ENLS); 4 i gonucl eotide tag includes
a pI u%%?ﬂg&n‘ge E% u%{t : %') BUnts ré%hzs"“fq'é‘f”i ﬁ%fgi&le"é‘ﬁ 258 $96Rucl eot i de _

&i ng=a*3 én’d‘t F\OQ)'floP? 6% T"r‘iill’é% PP?JSE%‘PRE FuEfegot iAdest afidiZededGagubuni t bei ng
sel ectsedusnrern allriofii whekh ylack a5 sediyihed diizigiges eh, Figikeseim a 25 July 2005

_Church's specification. Details of how the sequences were obtained are
not provided, although Church states that initially 92 were chosen on
_ the basis of their having sufficient sequence diversity to insure
30 uniguenesg. .
There have been other attempts at the development of families of tagé.
 Thexe are a number of different approaches for selecting sequences for use in

multiplexed hybridization assays. The selection of sequences that can be
uged as zipcodes or tags in an addreséable array has been described in the

35 patent literature in an approach taken by Bremner and co-workers. United
States Patent No. 5,654,413 describesré population of oligonucleotide tags
{and corresponding tag complements) in which each oligonucleotide tag
includes a plurality of subunits, each subunit consisting of an’
oligonucleotide having a length of from three to six nucleotides and each

40 subunit being selected from a minimally cross hybridizing set,- wherein a
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m smat ches wi th any ot her sequence of the set. Table I of y enner
patent specification describes exenplary '.. groups of -Cher subunlts t hat
are minimally cross hybridizing according to the aforenmentioned criteria-
In the apW¥PPAE#3t4aken by Brenner, constructing non 5 crBSECMANII zi ng

ol i gonucl eotides, relies on the usg of subunits that forma ' dupl ex
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al | owedatanczd thybrardi #e &ampls 2addicess-ians tlhel.dﬁbtl‘p (2dh@r M deir fiedCfrom

Cross- h.¥gf 'og|gcﬁt:'Msﬂfleatetrgh&scﬂg%hl&pchtthEm a‘dﬁdgéées rff&r_t-gefrmn
hybrl |zat|on re 13%%’ al%g? out at tenperatures of -/5-80C. Due to

the hi gﬁ 15 err%s‘etr El ur e " Ty br |T3F32éiflf‘6‘f?s %‘Eﬁ%errst]?%t ihave

parti &RhEabragy Hybeisdize eertpotiegsir abxieent twphaglesdgdencesnweddr perf ect
canpl esent atit yisnd fLpGECAkxe Bpatl ZORESsix Mlsotaéeﬁpptﬁ&ac,hs of

i mpl era@mllmageéugtm‘érﬁmw&;&géﬁaﬂm £opdi L @ﬁei %50§3<a£@21 CormihJUYALYVI N
hlghte%ature bridization, 1s al'so pr act i ced Brenner eF al. The

cur r et E5tk bBF"‘eteéchWoF‘&gy'?eWC‘h%é’ifg‘iﬁenﬁetnoﬁ“c?;@ssswmbr‘i“dﬁ% ngiP t ags based
on sulsedi’t sedpose Aot gqreoatiede Bwaf fircrent iglidardetd @ Boabtinugttaaget30 fam |y
of - sequ@emest wahﬂ;erpr_a&m@laqtg ¥l Ughilgle a&&@xe%d&hahléhewtﬁ& %&idd&ge&t

NOR- ChOBAAINONLA A RERENAN Bl IS 2 MILLE L L8 IR ke, LD Such
arrays to ave once, Biunber o 5u§r o¥s ’fmf‘ecu ¢S °t e address

o Al g
nol echia% gl ‘&&E’h B%d”r?lsﬁ?ﬁ tf?eP%thVé‘tfﬁ’r TPIcEipmASs CEIp et 2sequence.
Wi | e teusiratyrear sfays 400w des th&ﬁ&:@ﬂ\ﬁ&lﬁba@eui“é]&bndﬂﬁﬁoﬂsaﬂdﬂ y of nol ecul es

maki NgykB ati he- 16k | q4in§rsea§a!tr EJm)é Qirtlgfr%mogﬁ bgﬂﬁ§e rLQt rlégyexoaxéeﬁguences
as th%x occur_i'n nagure nDIecu es, .which is

sufficlently large- h(ﬁ)e%eé:re ea %menLard %laﬂlﬁaﬁepﬁ%??ﬁ’ r dlegd EGPFT ¢i NPy
s@éP ec PPRAGAF r°f| %@1EWF'%QT§ﬁfn@9@? hybyidiprrioptdepditippt See erendeul es (i .
wher e itheéreng $igfrbigiretiideyhana 056, 40: Rybs ipdhaatéd By MEmtdr08s- t al k)
contipgyes to elude researchers. 25 July 2005 WO 02/059354 PCT/ CA02/ 00087
The current state of technology for designing non-cross hybridizing
tags based on subunita does,ndt provide sufficient guidance to construct a
30 family of-sequences with pfacticalrvalue in assays that require stringent
non-cross hybridizing behavior. .
Thus, while it is desirable with such arrays to have, at once, a large
mumber of address molecules, the address molecules should each be highly
selective for its own complement sequence. While such an array provides the
35 advantage that the family of molecules making up the grid is entirely of
degign, and does not rely on sequences'as they oeccur in natuwre, the provision
of a family of molecules, which is sufficiently large and where each
individual member is sufficiently selective for its complement over all the
other zipcode molecules (i.e., where there is sufficiéntly low .cross-

40  hybridizatiom, or cross-talk) continues to elude researchers.




- 5 - SUMVARY OF | NVENTI ON Using the nethod of Benight et 025 %%%ru bed in
commonl y-owned international patent application No- PCT/ OIT
published under 5 WO 01/59151 on August 16, 2001) a famly of 100

nucl eoti de se%uences was obtained using a corrput er algorithmto have
optimal' MHROF54ti on properties for use in nucleic aBCHCAe0%7i on

assays. The sequence set of 100 oLigonucleotides was characterized in

hybri di zati on assays, denonstrating the ability of famly nmenbers to
~correctly hybridize to their conplenentary 10 sequences with an absence of
cross bybnigdization.fhese are the sequences having SEQ ID NGs:1 to 100 of
Table I. This set of sequences has been expanded to include an addi ti onal

110 sequenciing (ke Tekhohef fresigsdenialh tdeecribed ghnakmd0g- segdences as
havi ngintemmatiossl hytent dippl NGLpeORe! thegfca obased gibiibhe gharacteristics of

thes orﬂ:cglomﬁdslﬁﬁfonoi SLQQ BEUBIL a5 %&Hﬁsoef %dalﬁcl%gédeliﬁ%% s e TS
(0)

identified as § he sequences 1 £e"¥®1. How t hese

“sequentes vver‘éSlo t%\lcﬁ‘g?i’te§ HESTI P Bricomptivey ubridfzakipt @sorsrtdequences
(seen ¥ weggdngrciely sudpfemwehion) assefsa Theriskyuente segueEnces t aken from

Tabl e dligemcabsQapakbs Qflnai:at&eriz@&em b 1dfﬂt1$rhgs%pch%ﬁ§lrsQ§:a% %CH}%SI on,
scribed. "A fam onpl enent s

fam |igg al 20 W,

i s, obtali %gé)é&, %?%mﬁgmsé%&gef el 5nutc Yedfebrag *hes éﬁe’ﬁnc‘ﬁ"PF%f‘i‘ﬁnF?Wof
ol 1% gonTereut? BB A Abasace Wés‘é‘-’oéﬁ ~hybriization. FGhesd hus thatseweenpes poses,
provi diangna SEQTD| §osofi wonpl efenbse aseds aett bie s@hieganushLotides of Tabl e |
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Variant families of sequences (seen as tags or tag complements)
of a family of seguences taken from Table T are algo part of the
ipvention. For the purposes of discussion, families of tag complements

20 will be described. ’

A family of complements is obtained from a set of
oligonucleotides based on a family of oligonucleotides such as those of.
Table I. For illustrative purposes, providing a family of complements
based on the oligonuclectides of Table I will be described.

25 . ] Firstly, sequences based cn the ollgonucleotldes of Table I can

be represented as follows:

Table ITA: Numeric sequences corresponding to -
word patterns of a set of

oligonucleotides
Sequence Numeric Pattern
Identifier
1 1 4 & &6 1 3
2 2 4 5 5 2 3
3 1 8 i 2 3 4
4 1 7 1 9 - 8 4
5 1 1 9 2 6 S
6 1 2 4 3 9 . 6
7 9 8 9 a8 10 9
8 S i 2 3 8 10
S 8 8 7 4 3 1
10 1 1 1 1 1 2
11 2 1 3 3 2 2 :
12 3 1 2 2 3 2. ‘
13 4 1 4 4 4 2
14 1 2 3 3 1 i
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56 96 34106 56 104 103 94 5739310409 58 9 16”58y 59 3 9
49107 603594108 61 .4105493 6253398106368 ¢6297
10',. 64461096 4654981083 667 7 _910-53- 678893910
68 8 10 2wW® BAg336 July 2005 WO 02/059354 PCT/ CA02/ 000871/gA2Pads e | A
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975 06— +30-3-689 272109090 3 2.7 3 738910362 74325
1089 7878 53 fEﬂ?‘;Q;jZﬁ:"é:i“@:ﬁiﬁ“fé“gf? 3739910 78910, 119 4
79 101 9141 8&RigonderkB:fhe8 1 81 91 10.1 106 8296 91310 833
10 8 8 9 Beg@hed 8 1 9 10 3wumBbidOrdfkein3 6 9 86 1 9 1 10 3 1
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108 12
109 12
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111 10
112 4
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120 -
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871496810 833396110 8953169 10 9061%5%9@%0%9159.'

94103 922109195 9310107219 94109918 86 89
10 961913810 979691012 981108992 9196729 100
439351 101 511 10 1412 1 102 7 12 4. 13 3 2 103 55 4 412 .9

104 2 13 w&02A59%3 13 105 10 2 5 4 12 7 105 11 7 4 11 KTACAZ0MS12 12 1 9
11 11 108 12 9 4 14 12 6 109 12 713 2 9 11 110 9 11 3 4 1 3 111 10 5
12 11 4 4 112 4 13 7 12 1 5 1139713 10 11 11 6 114 10 14 14 10 1 3° 115

2‘1411%—4—5—4.46_;04%212811 118 2 8 5 2 12
14 119 I°8*13*3 12T AP SR TIRTTIID] - 13 2 127 1 12122 11 10 -
9 7 5 11 25 July JO0E DA 050354 °BCT/ CA02/ 00087 Table | A Numeric

sequences sagid=@spondi ng t 0 mmegipakiwens of a set of oligonucleotides
Sequence Mgnerdier Pattern ldentifier 123 8 12 2 2 12 7

123 8 12 2 2 12 7
© 124 5 2 14 3 4 13
125 1 8 8 i 5 9
126 14 5 11 10 13 3
127 14 1 o4 i3 2 4
128 4 4 5 11 3 10
129 10 9 2 3 3 i1
130 11 4 8 14 3 4
131 .5 1 14 8 11 2
132 14 3 11 6 12 5 -
133 13 4 4 1 10 1
134 6 10 11 6 5 1
135 5 8 12 5 1 7
136 4 5 9 6 9 2
137 13 2 4 4 2 3
138 11 2 2 5 . 9 3
1339 8 1 10 12 2 8
140 12 7 9 11 4 1
141 12 1 4 14 3 13
142 11 2 7 10 4 1
143 3 4 12 11 11 12
144 3 3 4 2 12 13
145 i 5 9 4 2 1
146 s 1 12 2 10 5
147 10 5 1 12 2 14
148 2 11 7 9 4 11
149 7 4 4 5 14 12
150 12 5 2 1 10 12
151 5 9 2 11 6 i
152 12 14 3 6 1 14
153 5 9 11 10 1 2
154 2 5 12 14 10 10
155 4 5 g8 4 5 6

156 10 12 4 6 12 5
157 4 2 1 13 8 8
158 9 10 10 14 5 3
155 6 14 1.0 11 3 3
160 2 9 1.0 1.2 5 7
161 13 3 7 10 5 12
162 6 4 1 2 5 13
163 6 1 13 4 14 13
164 2 12 1 i4 1 2
165 4 11 13 2 6 10
166 1 10 7 T4 5 8
167 7 2 2 10 13 4
168 8 2 11 4. 6 . 14
169 4 8 2 6 2 3
170 . 7 1 12 i1 2 [}
171 5 'S 10 4 13 4
172 5 10 4 31 ] 3

173 3 11 9 3 2 3 .
174 8 i5 6 20 17 19
175 21 10 15 3 7 11,
176 11 7 C a7 20 14 9




124 5 2 14 3 4 13 125188
128 4 4 5 11 3. 10 129 10 9
132 14 3 11 6 125 133 13 4
7 136 4 596 9 2 137 13 2 4
140 12 7 9O02/e333 1 141 12 1 4 1

159 126 14 5 11 10 13 3 1 13 2 4
23311 130 11 4 8 14 3 4 %éf 2%054 8 11 2
- 41101 1346 1011651 13558 12 5 1
423 13811225 93 139 8 1 10 12 2 8
4 3 13 142 11 2 7 10 ECTICAZA®S3 4 12 11

11 11 14433421211 - 1451594211466 1122105 "'.. 147 105
11221414821179411'.-. 14974451412150125211012',.
151 5 9-25h% ' 153-5-9 11 10 1 - 4 154 2 5 12 14

L J
10 10 1587 %‘8 ﬂﬁ“ﬁr t;%f‘gé‘“‘ °§r¥es °¢%“§%°157 4211368 158 9 10 10
14 5 3 159 6 14 191ﬂﬂmﬁ%£&ﬂudes 160. 2 9 10 12 5 7 161 13 3 7 10 5 12 162 6
4125 1Fqtb8e6 1 13 4 14mG@ricl@4e@za2 1 14 1 9 165 4 11 13 2 6 10 166
1 10 7 4 Wegrifigy 7 2 2 10 13 4 .

~ 177 16 6 17 13 21 21
178 10 15 22 6 17 21
179 15 9 17 10 T2z 22
180 3 20 8 15 20 16
181 17 21 10 186 6 22
182 6 21 14 14 14 16
183 7 17 3 20 10 7
184 16 19 14 17 7 21
185 20 16 7 15 22 10 .
186 20 10 18 i1 22 18 .
187 18 7 19 15 7 22
188 21 18 7 21 i6 ‘3
189 14 13 7 22 17 13
190 18 7 8 12 16 - 17
191 15 3 21 14 9 7
192 15 6 15 7 14 . 14
193 4 17 10 15 20 19
194 21 8 18 4 20 16
195 2 19 8 17 6 13
196 12 12 & 17 4 20
197 16 21 12 10 19 16
198 14 14 15 2 7 21
199 8 16 21 6 22 16
200 14 17 22 14 17 20
201 10 21 7 i5 21 18

" 202 16 13 20 18 21 12
203 15 7 4 22 14 13
204 7 19 14 8 15 4
205 4 5 3 20 7 - 16
206 22 18 6 18 13 20
207 19 6 16 3 i3 3
208 18 6 22 7 20 X :
209 10 17 11 21 8 13
210 7 10 17 19 10 14

_ Here, each of the numerals 1 to 22 (numeric identifiers)
represents a 4mer and the pattern of numerals 1 to 22 of the seguences
in the above 1lst corresponds to the pattern of tetramerlc

5 _ ollgonucleotlde segments present in the oligonucleotides of Table I,
which oligonucleotides have been found to be non-cross-hybridizing, as
described further in the detailed examples. Each 4mer is selected from

_the group of 4mers consisting_of WWWW, WWWX, WWWY, WWXW, WWXX, WWXY,
WWYW, WWYX, mY, WXWW, WXWX, WXWY, WXXW, .WX.X.X, 'MY, WXYW, WXYX, WXYY,
10 WYWW, WYWX, WYWY, WYXW, WYXX, WYXY, WYYW, WYYX, WYYV, XWWW, XWWX, XWWY,
. XWXW, XWKX, XWXY, XWYW, XWYX, XWYY, XXWW, XXWX, XXWY, XXXW, XXXX, XXXV,
XXYW, XXYX, XXYY, XYWW, XYWX, X_LYWY, XYXW, XYXX, XYXY, XYYW, Xm, XYYy,
YWWW, YWWX, YWWY, YWAW, YWXX, YWXY, YWYW, YWYX, VWYY, YXWW, YXWX, YWY,



168 8 2 11 46 14 169482623 170 . 7112 11 2 9 1%% %O%g4134
172 5 10 4 11 9 3 173 3 11 93 2 3 174 8 15 6 20 17 19 sluly 15 3 7
11, 176 11 7 17 20 14 9 25 July 2005 WO 02/059354 PCT/ CA02/00087 9 Table

| A Nuneric sequences corresponding to word patterns of a set of

ol i gonucl| W&t0248§54Sequence Nuneric Pattern '.. Identifiprr/caa/ook77 16 6 17
13 21 21 178 10 15 22 6 17 21 17915717102222 j 180 3 20 8 15 20 16
181 17 21 10 16 6 22 182 6 21 14 f4714 16 183 7 17 3 20 10 7 184 16 19

14 17 1 5 1 2 187 18 7 19 15 7
22 18%1(%1?{;8& %%12"%’89%‘%21% %‘%9‘1 3@% %’gﬁll’@%@ é&‘fi' 157 191 15 3
21 14 Y7 WE3 pyd gry¥y. 7H9ve W, ¥ and §arepresengpupdegiidg Gase4r2] 6 18 4 20 16

195 2 4.9C8 k7. 6 th8 asiOHwmeRt bZ Mhstd bbiRDmadDdcdrdPly @ rhesl9 16 198 14 14
15 2 TaeddrivealiNed. 16 21 6 22 16 200 14 17 22 14 17 20 201 10 21 7 15 21

18, 202 16 13.20,18 21 12 203 15 7 4 22 14 13

numeric pattern, a 4mer is assigned to a numeral. For
example, 1 = WXYY, 2 = YWXY, etc. Once a given 4mer has been assigned
to a given numeral, it is not assigned for use in the position of a
different numeral. It is possible, however, to assign a dlfferent 4dmer
to the same numeral. That is, for example, the numeral 1 in one
10 position could be assigned WXYY and another numeral 1, in a different
position, could be assianed XXXW, but none of the othér numerals 2 to
10 can then be assigned WXYY or XXXW. A different way of saying this
is that each of 1 to 22 is assigned a 4mer from the list of elghty-one
4mers indicated so as to be different from all of the others of 1 to
15 22. 7
In the case of the specifiec oligomuclectides given in Table T, 1
WXYY.Z:YWXY,BWJQU{W,4—YWYX,5=WYXY,6—YYWX,7=YWXX,B=
- WYXX, 9 = XYYW, 10=XYW)_(, 11 = YYXW, 12 = WY¥X, 13 = XYW, 14 = WYYY,
15 = WXYW, 16 = WYXW, 17 = WXXW, 18 = WYYW, 15 = XYYX, 20 = ¥XYX, 21 =
20 YXXY and 22 = XYXY. '
Once the 4mers are aséighed to positions according to the above
Pattern, a particunlar set of oligonucleotidesz can be created by '
"+ appropriate assignment of bases, A, T/U, G, C to W, X, Y. .These
assignments are made according to onme of the following two sets of

25 rules:

(1) Each of W, X and Y is a base in which:
{a) W = one of. A T/U, ¢, and C,
X one of A, T/U, G, and C,
- . Y = one of A, T/U, @, and C,

and each of W, X and Y is gselected so as to be different
from all of the others of W, X and ¥, and
(b) an unselected said base of (i) (a) can be substituted any

number of times for any one of W, X and Y.
or
(ii) Bach of W, X and Y is a base in which:

(a) W=@6orcC,
X = A or T/U,



204 7 19 14 8 154 205 453 20 7 -16 206 22 18 6 18 13 %g ?g% 9 6 16 3

13 3 208 18 6 22 7 20 18 209 10 17 11 21 8 13 .210 7 10°17"¥F%

Here, each of the nunerals 1 to 22 (nuneric identifiers) represents a Oner
and the pattern of nunerals 1 to 22 of the sequences in the above |ist
correspon¥) 2593 pattern of tetrameric 5 oligonucl eot PeECABgMSAt S present
in the oligonucleotides of Table I whi ch ol i gonucl eoti des. have been found
to be non-cross-hybridizing, as “ddscribed further in the detail ed

exanpl es. Each 4ner se] ect rom the group of 4ners consisting of
WAV WAAK,  VWANAY; V\Y/\X\SKI vé/\%?“e’av/w WWW  WAYX, WAYY, WwW WKWk, WKW, -

WXW VKXX,  WKXY,  VKYWRAVKYXT: WYY, 10 WAV VWK, WY, VWWXW  WPXX,  WYXY,
WYYW wnnx, WYYY, WY bxssvkeor XN¥AEEedXWKWiiX WX carXWEK YinsMEYY 1 XMV2son XWYY,
XXV XXWK,  XXWY, XXYX, . XXYY XYW,
XYXW  XYXX, XYXY, xwweq%‘%év%( at%br % XY%%Y
YWW YWYX, YWY, YXWAPSSSRRRe b%wth%a% i %B?eqmceﬂso%qf every

PCT/ CA02/ 00087 10 YXOXMEr QO ce XX YeheYSAAW  YXYX, YXYY, YYWN YYWX, YYVWl
YYXW YYXX, YYXY, YYYW YYYX, and YYYY. Here W X and Y represent

nucl eoti de ha t.he a nnent of bases bei ng nmade
accor di ng t% ?% 63 gs%(l:lﬁ e %& %Wo?c%?fg‘ﬁeﬁ ﬁf“ée“nb‘hécf’?]f pattern, .a Oner
is assTdnell td ®@InimeFal . For exanple, 1 = WKYY, 2 = YWKY, etc. Once a
gi ven Orer irasmbeese, agBicgnedet .of o]h@ox@cgbdtaaeanlgaﬂxal;ed hécor8iOt assi gned

f Ors USE, bt LACROSTdek 00kl Iist! & BRLiBUIIREAloas L) o pRRSLELE, hovever, to

assign a.differe (i)rre t he sanme” nuner al exarrpl e, the
nurrer af 91" ‘T”ns?ﬁén're at’i"ﬁhbé'%fl?ﬁ' fofi&dsivia &h‘b’éeb&s%hitgﬁ'{eﬁ WWE&HCF@&I’]O'[ her
nuner a¥f teqvenceg difleenrast opdsist nointatonbdkheecassighedi X0 but none of the

012 her properaks o2 & sdid sﬁ@aﬁﬁ ft];ensm a&a&kgﬁ@@owm QQrtm fﬁitdl ffﬁr elnt Wayf
(0] say odd e C (0] S | romthe Ist o
IRl chunblfl w838 Sk A B0l R by BB Hrdiah P

hty-one 4mers in ere 6f¥t he ot hers of
1 o F§uTFe ¢ %t{lﬁé%ﬁeswe’e% s&é&?maélﬁlrg@ﬁuﬂdewa@s' .given in Table I,
1 = W(>Y¥ baBes HVOE, dSletedOiMY ady BeXWWiXe dFf shd\MXY of Geegud@K, 7 = YWKX, 8 =
VWXX 9 )AYEANSOAQ;]CEI%M tﬂlé- artm u;lﬁersi:é(g{lY ghatlglven YM 0%4 = WYY, 15

Y\/g1 16 ;1%% 115‘81“1 W(XV\é %re?r 20 YXYX, 21 = 20
YXXY andesy d 1he- 4 °P3$te1e5§r§‘?‘b‘f?edt S(‘)‘lbad%? o ¥ accor di ng to
t he abtve faphht ef fags (sartadceimatensatslobno |chy svbieire stdtiers femiivbe created by

15 with the same property by reversing the order of all of the members of
the set. In other words, all the members can be taken to be read 5' to
3' or to be read 3' to 5'.
A family of complements of the present invention is based on a
given set of oligonucleotides defined as described above. Each
20 complement of the family is based on a different oligonuéleotide of the
' .set and each complement contains at least 10 consecutive (i.e.,
contiguous) bases of the oligonucleotide on which if is based. When
selecting a sequence of contiguous bases, preference is given to those
sets in.wﬁich the contiguous bases of each oligonucleotide of a set are
25 selected such that the position of the first base of each said
 oligonucleotide within the sequence on which it is based is the same
for all nucleotides of the set. Thus, for example, if a nucleotide
~sequence of twenty contiguous bases corfesponds to bases 3 to 22 of the
sequence on which the nucleotide sequence is based, then preferably,
30 the twenty contiguous bases for all micleotide sequences corregponds to
‘ bases 3 to 22 of the sequences on which the nucleotides sequénces are
based. For a given family of complements where one is seeking to
-reduce or minimize inter—sequence similarity that would result in

. cross-hybridization, each and every pair of complements meets



appropriate assignment of bases, A, T/U G Cto W X Y. Ijéwg

assignnments are nade according to one of the following two b 2805 o5 1yl es
(1) Each of W X-and Y is a base in which: (a) W= one of.A, T/U G and C
X =one of AA T/TU G and C, - Y =one of AL T/U G and C, and each of W
X and Y | ¥0R(0&88%4ed so as to' be different fromall of tHME/ARENETof W. X
and Y, and '.. (b) an unsel ectedlald base of (i)(a) can be substituted
any - nunber of tinmes for any one of W X and Y. or (ii) Each of W X and Y
is a 2005 WO

02/ 059354 PCT%%%D%OP%“W%Q&S' lgrtéﬂa s@éb}: g(?ﬂ%gtéﬁd (b) a base not
sel ect%’ﬁei"ﬁ”’(‘f‘i Feaseibeh Lot n¥8y FEy cP‘Pﬁlﬁ“‘%rﬁéhmtgerqﬁe‘?ﬁFe"%t one or nore :
| ocat | emplen=hes |age cteperrldf reaciredi tesbats arehiradgatdeet ©8ne i n each sequence
as thadisein@¥efty. other essence of the set . In the case of the specific

ol IQOI’]UC| e%l gl.ed%rgto o onal-E un e t%’ese requlrem ntsY_T' In any case, given
a set of oligonucleo gnera e CCOI’dI n%u gei neé of these sets of

rul es, dﬁsﬁl‘r%aﬁ%s?%ltéeif th‘ifdf-‘?w at iy epreip e raf E’Ffmplﬁ“eﬁﬁ/é’ﬁ Zet in relatively

m nor fwe3y,andpizhese byqebialin gendidtearaph hetpaioforseampeasasswhil e nore or

| ess rmlupgﬂteyngea&g%c&&gw -3y rel Q&;@Lw@ha{pag Bélla%éd ofof hepsgt subject to
such m)dlfl atl ticu It possible to insert up to 3 of A

TIU, SaRd=c5i” ﬁrﬁy F’%@SH"& J‘Eﬁ"“'a hlff’“?e‘:ﬂ?@hc"é t° PHE ¥t of sequences.
Al ¥r riEiigeley  Pases aligreinorhel bysesupf the sSrimsesucaim bee dadeeteddcf r om any
sequeneorein boRp18RIntef SLGIBBEESE AeROIngOfucEKi bhat oh Netidcarts woul d
U”derséoaﬁgeattQaé cgﬂw}/e%ﬁerﬂ-. 5;%{) B eccPld 9.05[11%‘3'@%%' des h%ﬁ' ”{9 a.get of 9g

P&’ For a fam A0S (or tag

properties, nma use
conpl elfEREYY %e %&H"éﬁ‘ffa'?‘h S%ﬁ’é’?ﬁ%’”‘r fF%FmW’P’;Fh 4izs: S\ﬁ‘acnﬁc"{‘ ﬁéq“f-&% iSr operty by
rever sizegtédhe order of all of the nenbers of the set. In other words, all

thg nenber s gahebf seaktle tQsbS E&?ﬁ_déredt 2 be351m§.)2[art on anéeggci:o to 5I A
fam |y, of cor@l ement s oglch e present .jnvention IS on a given set of

ol i gonucleotT des defT né Srg?l 5&dShote! heEé’l‘c’h w?failsdcg?rpl ement of the
fam | yanélipgswidhe rexgerfi £t e rongpisyentrehests B@isfliyhis comprised

of all bases from boﬁh_parent sequences with each position reflecting

;he most common choice of base at each position (the.union of both

20 sequences), whereas the “phantom” sequence is comprised of only bases
which oceur in the same order in Both parent sequences (the
intersection of both sequences). Also, a consensus seguence usually is
indicative of a common phylogenetic.ancestry for the two sequences (or
more than 2 sequences depending on how wmany sequences are used to

25 generate the consensus sequence}, whereas the “phantom? sequence
definition has been created to specifically address the sequence
similarity between 2 complementary sequences which have no ancestral
history but may have a propensity to cross-hybridize under certain
conditions. ’ )

30 ' A phantom sequence wmay thus be generated from exemplary Sequence

1 and Sequence 2 as follows:

Sequence 1: ATGITTAGTGAAAAGTTAGTATTG
* - .
Sequence 2: ‘ ATCTTAGTGBATAGTATAGTATTG
. +

Phantom Sequence: ATCTTAGTGABRAGTTAGTATTG



~.set and each conpl enent contains at | east 10 consecutlve éé Sy

contiguous) bases of the oligonucleotide on which it is ba Cf \%ﬁ%

sel ecting a sequence of contiguous bases, preference is given to those

sets in which the contiguous bases of each ol i gonucl eotide of a set are 25

sel ected RWUHAt the position of the first base of eal¢I/EA290087

ol i gonucl eotide within the sequenq? on which it is based is the sane for

all nucl eotides of the set. Thus or exanple, if a nucleotide sequence of

twenty contmmt&as@@e&% I8SPAPIS £kén bﬁé@sm% EQuéheelf 14 RBus SEQqUENCE ON

whi ch ,‘;ngagusclﬁaqtl OL% s uence is based ot t ep pr r ef erablﬁ 30 t he twenty

conti guous bases nucI'e B T8 S8qTENc e e et bR IFY bases 3 to 22

of theb%au‘éﬁ%e%d%‘ﬁ%l%ﬁi“‘f% frie | sepe iféer)s &y femaase dce- baskd. For a given

fam | y2.of Tioorpl £ renital WietiereaNist & i6ROKENG ibis ah®GE@cOkesT Ni M Ze

| nter - SRAUANGE ﬁlta Ia3Edd ¥e 50 zation, each

and evﬁi%y pair ® ene%{égéengg%ﬂsg%f%%% ;71%%6%& V\%Eog Eg%g

PCT/ CA'@“ZFBG(%‘?E‘S gi’frng%ﬁu cul ar honol ogy requirements. Particularly,

subject to limted - exceptions, described below, any two conpl enents

W t hi nesrsedorefs-repmptement s are generally required to have a defi ned

am)unt of dissimlarity. 5 1n order to notionally understand these
uirements for dissimlarity as they exist for a given pair of

| ﬂbl efEnfhgt oot 4Ri this Rprantrier sEqtiarcel ithe goARoRt WIUEPEm t he pair of

corrpl ehditse #he' poatton oseﬂwe-meerulsnsa/dswtgbﬁ sad|meneeckdzaini S gener at ed

from acaaikant O s@gml;@%@mvgytosaleegﬂege,set;a%s%t;m GROE epBaL of the pair,
of a 1(9ers;trrd ngI, EH% es vvherkel n % % he string Qccur in the sane
order “FH Bot h' E3hpT &nent 27 4Kh ”(’)Hj‘ é‘Bt FrisF et PRYSBER A’ 475h4ht om sequence
is tdreEkedtietin acdvipend éntSeanehcoby et itke Wedhsigfatchmiatdangndshe sequence

i dent i € ynef2 idel Wi thAWRNEctSeMHIaNGAstda DiNgehi:aRidd end baazem sequence is

creat ed udReA phant om sequence can be considered to be simlar in concept
to a consensus seqguence which a person skilled in the art would be

famliar wiRTEREPIThAE e ABhsEns fPPEHaEn CRY VBT E8FPy i s conprised of
al | - bdseseftionidsbttiopgarienintsedpdec esvan tie ediphtposi triddeatedfhecti ng the
Nost  coRNteei) 6@ Qfakase aﬁe@aﬁhhetlsiaﬁgé)@s(Johelaéeéd)nstgfml@gﬁ h 20

S%uergb%%}.lngm%r ﬁrﬁ:sertzlo% cp E'etQLon 1 Lfre Ce ISOfC‘QITp:I‘ LSed; %f onl y bases

whi ch gccur "I n sanme or I'n bot én Sequente J(nt he intersection
of bot"?‘?a’sejd‘ue?ﬁ?esﬁn Spf dat é:hécﬁ?s’éﬁ?sﬁ?es%ﬁﬁéﬁéfécﬁsluaﬂ beideletqdndi cative of a
~ commorihphyfrogenethtziandespiraptdmosedurecd, Wor setfre noe de (imserygdr e t han 2
sequengesr depandid Gaod ol@owerrﬁ@mts.egg@gs@é tar&tgsﬁge&&nZé 19enerate the
~consensus gequence E % tthg e[ge oss:{gle equence def| nition has been
created to Specifi Ca1TY addr sss tKe” FEETENE e STHWT & PIFBRt ween 2
_ cd"rT’pI eﬁ?gmr&ﬁ)’yséh’t?éﬁ%“e"s’nvﬁ ereipaise 1%%?1’5%@@(@?#6&#011 from oné of the

parent sequences, that the two parent sequences would have 1dent1ca1
“homology over the length of the phantom sequence except for the
presence of a single base in one of the two seqguences being compared.
Likewise, one can see that if it were possible to create a phantom
30  sequence through deletion of a mismatched pair of bases, one base in
each parent, that the two parent seguences would have identicalr
homology over the length of the phantom sequence except for the
- presence of a single base in each of the sequenées being cowpared.’ For
this reason, the effect of an insertion/deletion is considered
35 equivalent to the effect of a mismatched pair of bases when comparing
the homology of two segquences. )
Once a phantom sequence is generated, the compatibility of the
- pair of complements from which it was generated within a family of

complements can be systematically evaluated. ) ‘ ' Cf



history but may have a propensity to cross-hybridize under 25%,&3’&
condi tions 30 A phantom sequence may “‘t hus be generated from X rrg gry
Sequence 1 and Sequence 2 as follows: Sequence 1: ATGITTAGTGAAAAGITAGTATTG
Sequence 2: ATGITAGTGAATAGTATAGTATTG Phant om Sequence:

ATGTTAGT GARAPTPAETATTG 25 Jul y-2005 WD 021059354 PCT/XMOAGOOBT 13 The
phant om sequence generated fromthgse two sequences is thus 22 bases in

|l ength. That is, one can see that there are 22 identical bases with
identical sequenee dot b saBiRhdes) tid iSRGUERtea MRSy ok and 2. There is a
total oftOLge; ;nsertlansl el ellons and M sialehes 5 present in the phantom
sequence en corrparmgd W th the sequencesS from Whi*Ch 1T Was gener at ed:
ATGT- THGFEARDAGPT THRGFAFF G 0~ PR el A she PAir ness cprpleninds | heet e

r epr essmiflatingnombetties phant om sequence indi'cate the |ocations of the
insertions /deletions and m smatches in the phantom sequence relative to

t he pareqi seguences fromwhich itb was, derived, Thus, the "T" marked with
‘an ast er 75k *Th CBHFEREE TTTERE PAP25Ha i REFSIPARCE BFRITHH Mt skyuence 2 and
the "A-T" nildenitienl 6f Secopreredise IHatergne2baeeskid eaflt hfthhe Hots andre

d_e: Iet ed in geariaiddplerdents Fhai taan sequeg@?gr?bédpﬁr ﬁ@ﬁhoﬁé(ithiuﬁg (.ian khe art

w | appreciate.tr rm. "insertion/deletion" is-intended to .cover
the situati %ﬂs i1?’1 |tgg$f gg %?/lg{pf'he asteri sk and di anond- Whet her the change
is considered, strictly 20 speaking, an insertion or deletion is nerely one
of vant dge pos whantchhedguersse, oifegoanes ébart loateduh® thola/Bhx bhasen déngBeguence 1
can be del etggtaibhakefd.@mst onQbt aind /dd1er R MNOM RBHURECen HonBarel  CAN be
inserted aft ecrhettt}%% halnr dseb%;? cof 1tehetghtantorL1t.s§(1>gence to_obtain Sequence
1. One can thus see that 11 11 “Wer 6 possiBle™ 6 crett &K pHant T 25

sequence by elimnation of a single insertion/deletion fromone of the

par ent gSefuenc@dantohaieqhidieet WO npalgREites iR NG squAR UL L (Ivgnie x4 denid cal

honol ogy ovggngttn_e | engt h of the phantom sequence except for the presence
of a single base in one of the two sequences being conpared. Likew se, one
can see that if it were possible to create a phantom 30 sequence -through
del eti on offerenibs et disetbaphl ofofhehfirst  copplevignse L s Wgckenpglrent, that the
two pajeble SsBHANCHES1 ML Dave-iglenti cak, -heol aQyuRVEleatdieckength of the

phant gm sequence except for the presence of a single base in each of the

sequences being conpared.' For this reason, the effect of an :
i nPer ti on/ del oM Ips rrefrsivad reabodBertguet dheritvenrione abf petts of a
m smatatheshppeientofotbasasemizen aeaRas ipigperthes Rothogirond. tiMaesequences.
‘ particular circumstances, it may be advantageous to have a limited
number of complements that do not meet all of these requirements when
" compared to every other complement in a family.
15 In one case, for any first complement there ére ék‘ﬁost”two
- .. second. complements in the famiiy which do not meet all of the three
listed requirements. For two sﬁch complements, there would thus be a
greater chance of cross-hybridization between their tag counteréarts.
) and the first complement. In another case, for any first complement
20 there is at most one second complement which does not meet all of three
"~ - listed fequirements.
It is also possible, given this invention, to design a family of
' complements where a specific number or specific portion of the.
complements do not meet the three listed requirements. For example, a
25 set could be designed where only one péir of complements within the set
do not meet the requirements when compared to each othef- There could
be two pairs, three pairs, and any number of pairs up to and including
all possible pairs.” Alternatively, it may be advantageous to have a

. given proportion of pairs of complements that do not meet the



Once a phantom sequence is generated, the conmpatibility of 2}__-,}33! gkr of

conpl enents fromwhich it was generated wthin a famly of enents can
be systematically evaluated 25 July 2005 WO 02/ 059354 PCT/ CA02/ 00087 14 _
According to one enbodi nrent of the invention, a pair of '.. onplements is

conpat i bl WHXBESBH| usion within a fanily of conpl ement sP‘F?’CWO??ﬁant om
sequence generated fromthe pair_qf conplenents has-the foll ow ng
properties: 5 (1) Any consecuti ve sequence of bases in the phantom

sequengguinehd, ssay 10% Io@egyﬁgauhérp Bpf.008 Gk 'o\éﬁexsgg&a@i?&e% pfacbases in each
of theflrst nd con g’glerrents romwhich It enerated i s nonore

than (1%3P9° ¢ one r mOrf)° BIIFF IréﬁJg‘Fﬁ“‘en(t?)hTﬁ%i p  dr¥quence, i f
gr eat e‘FO“‘i‘I‘naWS‘o?ade’eméF‘ t3G%( 208, ®5k) 20k, [38hgton, 40%. contains at |east 3
i nserti ons/mel Rivk@FisigOfonihSRtHL hes ANGETE -6 DRPBE a_drge.ly ca&aetdheue‘ irst and

seaondSagnlbBrnRl o LA el L s 9808LAL Bk APA, (B Thg phant om sequence

i's not ea er than or "equal L1 is the

| engt h S (Hhe? APPREOM f)‘fﬁila’écr?eﬁ?r UE? Sr"‘§e thecdaghigt And H%Idecrﬁea’@éﬁ%nd conpl enent ,
and L i will be unfletstoddthe alcdmpettdne gipateaT pakradnikr adad cLaZ‘xy 10 In

part i Cdmltagsalﬁ%ﬁa‘e%&@drﬁsr&gdifns&tpieﬂnt& he, LAY eRMHeC e Alds RalLSs of
conpl eﬂ?%aﬁ of a n.set have 11 erQSdlolgertl es set out- above Under-,
v

ste taln equival
partl cu cIr ances it A VA fitageous to have a linmted nunber

of %onpl eméht SS?T“H%&B o Gno'-f/U‘rrre‘"ett“=“éﬁl= lenofhei hasaak sguiipefents aklen conpared to
every letber 1gompl @menst rnar AR pafrsod Sxlimeanen ¢asert fatiany first

COI’T’p| eiﬁ@@:@st&ﬁ@ rtﬁal_artge% arma'alvta!\&t t§ %%gg%tEMLWEE%p%cé r*:::»t tt:he fam | y whi ch

do not, peet al he three |isted requlirenments such conpl enment s,
t her e ‘WOt &tf??ush%d€°%en ~bond é‘i’aé:éf"ercréﬁﬁnee“ddflg FrEREHRHRY dPZAtion bet ween
their tﬂ‘agc@e@m of padis sngentithe The $wo Gerpd erenhus linteebidyerblzase, for any
firsst eorpEnesmint #QithRE6n b8 Hb. NOSt one second corrpl ement whi ch does not
meet al | OfAnafH ﬁgs oklé{[ egatﬁ?ﬁfigrc?c@%is bas I Sca%1 1?&0 1? r;)l S gi ven this

i nvent i on, desi gn_ a fam SWehBnt s Wher & Saars‘Toem fic nunber or
speci ftlhﬁllboﬁfﬁe&ﬁl‘@r rlafes ‘E’Sﬁ%ldéﬁ%"rﬁis aa H@tl"ﬁ?ﬁ?e%s R TeRTesuElst ed

requi rrepentssch Esreepriirphesledic 2bigetnd abbdiibe wWesiwyhnedowheberanl y one pair

of COIWQ{:&:HB&J’&:}{V\@;:LQE_& tlhazhgeéamed%yngé tﬁgQ;ataﬁﬁlfr %H’!urr?tﬂaant s when conpared

tg.each . pther. Lihere airs, three pairs, and any nunber of
pgziors Up 0 and 1he u} o s (forre%Pm g’fe pairs. Alternatively," it may be

advant ageod® 196 Pipgd %Pect- the QF‘?F@FP: prgpeiich gif Bfuspaicespasitbmnpl enent s t hat
do notcommetitdeclivuled Fo2@B5 as tage or tag complements wherein each .

molecule comprises an oligonucleotide selected from a set of
oligonucleoctides based on a group of sequences having numeric patters
25  as set out in Table IA wherein: i .
. (n}) each of 1 to 22 is a 4mer selected from the Qrou';')‘of 4mers consisting
- of WWWW, WWWX, WWWY, WWXW, WWXX, WWXY, WWYW, WWYX, WWYY, WXWW, WXWX,
WXWY, WXXW, WXXX, WXXY, WXYW, WXYX, WKYY, WYWW, WYWX, WYWY, WYXW,
WYXX, WYXY, WYYW, WYYX, WYYY, XWNW, XWWX, XWAY, XWXW, XWXX, XWXY,
XWYW, XWYX, XWYY, XXWW, XKWK, XXWY, XXXW, XXXX, XXXY, XXYW, XXYX,
XXYY, XYWW, XYWK, XYWY, XYXW, XYXX, XYXY, XYYW, XYYX, XYYY, YWWW,
YWWX, YWWY, YWXW, YWXX, YWXY, YWYW, YWYX, YWYY, YXWW, YXWX, YXWY,
YXXW, YXXX, YXXY, YXYW, YXVX, YXKYY, VYWW, YYWX, YYWY, YYXW, YYXX,
YYXY, YYYW, YYYX, and YYYY, and
(B} each of 1 to 22 is selected so as to be different from all of the
others of 1 to 22;
{C) each of W, X and ¥ is a base in which either (i) or (ii) is _true:-
(i) (a) w '
X
Y

i

one of A, T/U, @&, and ¢,

I}

one of &, T/U, @, and C,
one of A, T/U, ¢, and C,

[}



WD 021059354 PCT/ CA02/ 00087 15 requirenents, say 10% of pg [@y

conpared wi th other sequences that do not nmeet one or nore o the th ree

requirenents l'isted. This nunber could instead be 5% 15% 20% 25% 30%.
35% or 40% The foregoing conparisons would generally be |ar carried
out 5 usVRGY&AMopriate conputer software. Al though no‘E‘FTé%ZJ% %escri bed
in terns of a phantom sequence farthe sake of clarity and understandl ng,

it will be understood that a corrpe]t ent conput er prograrmer can carry out

pai rwi'se_conpar i sons gha GQERIGTENLS Iyl JUIPE! L0f ﬁs“@y%ed%lf% ak0gi cal

steps that obtain equivalent resul g% C take on
their usual neaning i FPhétart tIFF'ePEhean“t He kca&k¥pfanf and U, a person
skilled in the artibhogbdunsgheteedt=aid Hasateft idde) are eqsubsalwnrtedtayeach

other with respect totgy bftchesSEbANRGy dr QORN<bRH v( VAt son- Cri ck)
bi ndi ng propertieg at o n. the context of this invention. The two bases

are thus mterchangeabl eé(fg 4nd hence the designation of T/U. Anal ogues of
the naturally occurri fg=Bas®esT/€an be inserted in '.. their respective

pl aces where desired. YAn AAaaIwgue is any non-natural '.. base, such as
peptide nucleic acids_gnd t e that undergoes normal '.. Watson-Crick
- pairing in the sane vvay as t e naturally occurri.ng 20 nucl eoti de base to
~which it corresponbls. 2.P3sg grfesplasaed dapbdt (2)t i pe eigerktefninéntdash i s t hus
a conposition conpri skqgnoelecolesr fidke UdLat@dnd,aghe Abcdtdgn GEMNPAAMEN S

wherei n each nol ecul g,6QuPsi %ng_ngaghglshlg@chgﬁo ﬂedgeq%gﬂ&%t ed froma set of
oligonugleotldes ase on a of sequences having nuneric patters 25

as set out iH°Tab lérele FhBr nbe (lﬁ\ieréa‘?:r?toﬁmyll‘f‘iﬁ‘tﬁ P§ 23Y §feftSel ected from
the group of Seurenge ONSIPSER rigrenbasiBin V! Ao ANGE AKX, VIAKY, \WAYW
WAYX, WAYY, WWALYWWK, ~ WKWY, WKXW W(XX WKXY, W(YW WKYX, WKYY, WWN

WK, W yt\_}L(IE:‘& tl))%’v(\%% %bf a saild grw onucleo :chés are %‘ XKW

XWX X, XX VAW, 2%% XXXW, " XXXX, XXYW

XXYX,  * XXYY, ?(YW\? RYNESCARES RVKRRIXYXX, XYXY, XYYW XYYX, XYYY, YWW

YWAK, wHEWARnR 2AAKVYL1IMAOCLeoARY  ofYWAAL A VAR GasY e qua e YO\ MKastY XKW,  YXXW

YXXX, cXﬁ@Q_{mm@(Mesng X.he Y%Wencmh% MQd 1d¥3>%at YYXY, YYYW

YYYX, YY\EZ nd qngll hf %Le h 3‘?1% %ﬁ?%{ fhe)s LQe0g different

fromall of ot h f?c( ch “of* P 59 i°6 & Bh%e in

which either (i) %?q Fifor §1]t Fa'ebme‘éuf:)eqweal):empf Bgesasf i befyagn ouand C, X =

one of A T/U, Gpo-anedQ.40 and sMd—qontedf fdr edél)sefmenafbrGhe2Bet) ubse 2005

WO 02/ 059354 PCT/nQéQ%éQ(H%&Z the guotient for the combined sequences by more

than ¢.2; and ‘

(I1) for any phantom sequence generated from any pair of first and

second sequences of the set L, and L, in length  regpectively,

by selection from the first and second sequences of identical

bases in identical sequence with each other: T

(i) any consecutive sequence of bases in the phantom

sequénce which is identical to a consecutive sequence of
bases in each of the first and second seq‘uence from .
which it is generated is less than ((3/4 % L} — 1) bases
in length;

- {ii) the phantom sequence, if greater than or equal to (5/6 x
L} in length, contains at least three
insertions/d'eletions or mismatches when compared to the
first and second sequences from which it is generated;
and ’ .

(iii) the phantom seguence is not greater than or equal to

A {11/12 x L) in length;




16 and each of W X and Y is selected so as to be dlfferea\[:hJ | )zgggall of
o] a

the others of W X and Y, and (b) an unsel ected sai d base ) can be
substituted any nunber of tines for any one of W X and Y, (||) (a) W= G
or C X=Aor T/U Y =Aor T/U and X # Y, and (b) a base not sel ected
in (ii) (wpoeesridze inserted into each sequence at one pET/Gan@odspcati ons,
the location of each insertion being the sane in all the sequences; '

(D) up to three bases can be inserted at anydl ocation of any of the
sequences or up t ree jbas n_b Qm an quences,
(E? all of thepsew%ﬁ%%ces Lgf a ls%li ](riéup % onut*ee 5 1Eesj_‘la‘{‘?“e ¥ead 5'
to 3 or are read®' to 5 ; and wherein each oI i gonucl eot| de of a said set
has a wegefeneer disapréwasindyelr soontiitgieaus baseaidfuet thersaquence on whi ch
it is basecin @&@Mféi@ga té&a&dmé@ (als)ett&?om&hhmtxﬂiest&eﬂ?&m of Gand C

di vided b nbi ned sequences of the

f. r
set is be \/%/(ca’rén:’“S %ou?l ° t_hie Helﬁc Iﬁ)atéiﬁﬁs §§ S&q&?ﬁﬂa? et oi™ each sequence of

‘the sd2@¥s2- not vary fromthe quotient for the conbined sequences by nore

t han 0. 2; amdsdrkbly,f or any phant om sequence generated from any pair of

[irst angy SREODL SEOHCHESSndl LOLaO8 1)@ Ld WL IR ey, oT 0SPECLIVELY,

by sel ectl on fromthe first cond sequences of ~icdent ca > bases in
i denti cal sef@enc@ it i BaEh BEher = T4 a‘ﬁ9h ConsBEGt 9 Serjfdfte v bases
i n the phantbm Te&aquerbes whéTid, | sachi tlenttiTeal eakbb @ ecmrsBCcrhéwaisequence of

basles in ﬁaOﬂ’m@)‘ 'shbe b LﬁTT.@-n@a&EQQn-dA@ilﬁgu@%L%eliroa&'TTVWEa%EainS: O'rﬁ'i.gggzgaggw
t S en 11 e p
5 bron el bl el B9 %n0, RPN pld, Lochisy BTABLOTLEE U S,

if greater than or equa
i nsertions/ &8 et¥3hs eGFh rﬁlsﬁa[%%@@dmeh @orrﬁ’&%d fpp tthhemflm rgt and second
sequences f rsemedteshini #hics gener at eskr, ankd £ i< tdat hecplBot Reseguence i s

not greater I ha OL.&dyal cigr, éécl{ &2 &Téﬂ) !a.ﬂ:hl mgtf&A 2§a %.U%herei }’\g he
021 059354 PCTLCAIZ! 99057,k o WELE, Kuda G - Tl T ol 1 HemoL0

= ATAG, each 14 = OTTT, each 15 = GATGE, each 16 = GTAG, each 17 =
GAAG, each 18 = GTTG, each 19 = ATTA, each 20 = TATA, each 21 = TAAT
and each 22 = ATAT, under a defined set of conditions in which the
maximum degree of hybridization between a sequence and any complement
of a different sequence of the group of 24mer sequences does not
exceed 30% of the degree of hybridization between aaid sequence- and
its complement, for all oligonucleotides of the set, the maximum
degree of hybridizatioﬁ between an oligonucleotide and a complement of
any other oligonucleotide of the set does not exceed 50% of the degree
of hybridization of the cligonucleotide and its éomplement.
- Ik gan thus be seen that it is possible to routinely determine
5 whether all oligonucleotides of a selected set are all minimally cross-
hYbridizing. Preferably in. (@), under said defined set of conditions
in which Ehe maximum degree of hybridization between a sequence and any -
complemént'of a different sequence does not exceed 30% of the degree of
hybridization between said sequence and its complement, it is algo true
10 that the degree of hybridization between each sequénce and its
complement varies by a factor of between 1 and 10, more preferably
‘between 1 and 9, and more preferably between 1 and 8. It is
demonstrated iﬁ Example 2, below, for a preferred set of
oligonucleotides, that the degree of hybridization between each
15 | sequence and its specific complement varies by a factor of between 1
and 8.25 and the maximum degree of hybridization between a sequence and

- any complement of a different sequence does not exceed 10.2% of the -



and wherein any base present may be substituted by an anal e| ?B@ eof In

a preferred enbodi nent, a set of oligonucleotides of the 5H

based on the nuneric patters of sequences tested in Exanpl e 2. Preferably,'
(G for the group of 24ner sequences in which each 1 =GATT, each 2 = TGAT,
each 3 = WRAZ0SB\aLh 4 = TGTA, each 5 = GTAT, each 6 = TTCHCARAWME7 7 = TGAA,
each 8 = GTAA each 9 = ATTG, eac 0 = ATGA, each 11 = TTAG each 12 =

GITA, each 13 = ATAG each 14 = , each 15 = GATG each 16 = GTAG each
17 = GhfBes 920118052l CoeBACH thY oA, ~00EH, BRimiJATA each 21 = TAAT
and each 22 = ATAT, for the group of ~ sequences in Which each 1 = GATT,
each 2°Z® ., each 3 = AAAG each 4 TGIA, each 5 = GIAT, each 6 = TTGA,
each 7 = TGEAfew=®Ren 811% nESTAm despied of hybAdizepidn 40 (8) AFG&eneach 11 = TTAG
each lQeqaeﬁET&;d e tol@enzntATAG deaeRedd saquehdd ,ofe@fehgr]eﬁp 'bfGATG: each 16 =

GTA@, Qﬁ%p s’lsauence%g’s rﬁﬁcgcc:egd 25§r I&%‘e %@? I ﬁ:‘cltg v W TTAn tgg ch 20 = TATA, each

each = ATAT, under e set rgf conditions in which

t he na%’ﬁﬂ?ﬂ %%ﬁeéec’%fw}?ﬁ?ﬂﬁacﬁlﬁ%ltlf‘of?) b%‘?”'\)ﬂ@‘é‘h aSEEEHEhER aMd any .conpl enment
of a dfdrpésment Fequbfitercof delqeergeoefptind g2durepi smgeeregencdac8odtot  exceed
30% of ndthexdiegrar, Glorbyhtedi-2a4 8- A6t MREH-SALA sequence and its

conpl roakl i.gonucl eot i des of the se t he i mum degree of
hybrl |zg%|lozﬁ9 e \1/\I/1ee(%l a]%% T gonucl ot Te AN p&S?ﬁﬂte?fr%%t of any other

ol 1HonMEr&tnF ReBndehet $de o8 oﬁo%melzeeeepwses/od@ﬁs trive ceepdest,of
hybri dieatprefeeibly hieodinganuehaobn dRgaddof tt@bﬁ:m’{ﬁiaﬁlaiﬁ% (dht .can thus be

seen thaledd ai g0l Ble ahf o @Mgn&?d ¥e d..efi C}Maﬁéeh% ALl
ollgonucleotldes of a selecte are a mal y cross- hybridi zi ng.
Pref er BBy F SSREEE g e TIREaY det - of condl tions in which the

raxi num de@re%el‘efﬁlmymm% vt feffinbtspbert sorgéyirescet da0 almy conpl enent of a
di £ ereatmseaetpRe il oas-iADiaceX s 866ke3% Qbgddise C&%ﬁrae%or@ﬁeméﬁxbéﬂ di zation

bet Weelhy @k, SRQHANGCo AR, 1sh8 COIPIEIPMhay 1thy| 8180, LLUG, 10 that the
degree 0Of hybridization bet ween eac sequence ts APl enent varies by

a factBriBF ‘E)E'eﬁr\ﬁéecff Hyhrd glepdion Briavepp of é?%l‘l?e aeét%@ewm&le&ﬁ@rc 9, and nore
pr ef erdgbp \difjtermobreetmentd & tht sksd ghewrpnstmatedeienExgnpde 2,  bel ow, for a

pr ef erpredeseiy @b malei GRAULICGEdd6S, m&mgréﬂégaﬁ%%@%o% chWbEL di zati on
be}owees;} gagh 15 sequence and its specific conplenent varies by a factor of

between 1 "and 8.25 and the maxi num degree of hybridi zati on between a
sequence afdcoraAY CONPRERENE . slesarided fhedent uwsdguemsétiporLindi2 exceed 10. 2%

of ther B&CUUPyL BOBSs, WO0OR/MO5AB54-1BGT/HEADY QOGRTC, 18e rdegnge Of
hybri diegadd ep hgsgme&lroh%e%@gapgceqam | L W%I@%meﬁosapl ement .
Pr ef erda QJlerr’ent s%qurre%ce o %I;rgl% 8} ZQ EII: Isgclmze?igzeso g.oflesnn t)exce%dween a
25 10. 2% when 24mer nucleotide sequences are covalently llnked to a solid
support, in this case microparticles or beads. '
In another preferred aspect of the composition, in {G) for the
group of 24mers the maximum degree of hybridization between a sequence
and any complement of a different sequence does not exceed 15% of the
30 degree of-hybridization between eaid sequence and its complement and

the degree of hybridization.between each sequence and its complement

varies by a factor of between 1 and 9, and for all oligonucleotides of

the set, the maximum degree of hybridization between an oligonucleotide

an@ a complement of any other oligonucleotide of the set does not
35 exceed 20% of the degree of hybridization of the vligonucleotide and

its complement. :

In a preferred aspect, each of the 4mers represented by numerals
1 to 22 is selected from the group of 4mers consisting of WXXX, WXXY,
WXYX, WXYY, WYXX, WYXY, WYYX, WYYY, XWXX, XWXY, XWYX, XWYY, XXWX, XXWY, , e



~sequence and any corrpl ement of a different sequence of thezg 52308% 5 24ner
sequences does not exceed 25% nore preferably wherein the i num degr ee
of hybridizationin (G between a sequence and any conplenent of a

di fferent sequence of the group of 24nmer sequences does not exceed 20%

nor e, pr ef ®04BOP3her ei n t he maxi num degree of hybri di zaedDoAzRds® bet ween
a sequence and any conplenent of a .. 10 different sequence of the group
of 24ner sequences does not exceed’15% nore preferably wherein the maxi mum

degr eexxg)[{4 (€) etween_a seqguence and any conpl enent of a
different’ se ence o%{%h YXg”fc%‘up of " oRE Se%[fé‘n%’fdé'@‘gx'néﬁiwexceed 11%

Pref er’dpfy ¥* W%fh?"ﬂ%f?%d a3dtYY¥¥. condi ti ons of (G, the 15 maxi num
degr eeof hydor ambic et |a9usedaeteaeﬁmfatr&e@hls&mCﬂep&BEEzﬁe&@mlﬂE%}I 10fre any other

Sequen.@.%n@:fcai% §§t§h bLSheQ'O JIB% &t Bian r&eﬁ:é%?g‘g Ehed hannuEth.eal gaxinum degree of
hyhridizati o a Sequence and a enent of & diTferent

sequence o hté’ Ea‘i’ °Eﬁe5u§ 6% *Sathsr 4‘%%‘&u’é‘??6§§entﬂ%lbé n“ﬁ‘F’%’ﬂe?aﬂ?ley no nore
t han FUsRgcabtter sagropihegr ek alf| then emarsr epirhemt &by 20mgeaat edre Accor di ng to
Exanpligeticdeser ededorHae] QWch R O& e @lﬁlﬂ:gl i’épQQ&and Qy%aumMaHag areo 1 MTris,

0. 08%1-!5&51;1%91 )éolQQch nﬁie@ ac 0§7I: e ers regresaa%e‘gggrﬁumg()f nybridi zati on

bet ween a sequence a Ierren &fé of t-he group
of 24r?'€?ntslé’ﬂ|{|etﬁc%aschd6’€’§r (?fi‘ﬂé)?ée’é’dﬁ ?Frforez%mﬂi anmlrﬂlc?@mel de sequences
arld codedtdnel yeol ¢avbeckeo, &agiolof dehesuprerteprédent & by Gamerdll srHparticl es or

beads 1dé15\:1@99ttheéadﬁr§jh%£r Q43P aGk Qlflert:; hzeep‘E%’s!’QEQ k uinerari (@ for the
group 19L t%ﬂa S % g%? me de ree of I zatl o et ween a sequence and
T ement o FY e PR} e'?ﬂ% d‘E?é’§e’?‘F6‘Fede§?§fé’é‘E}e%(V&%f the 30 degree

of hyli‘f‘?d‘ldfﬁ‘fllcéh %?%@eﬁt}@ﬁl daasleqﬁeﬂ@efém repzesonpd eépentreanid  t he degree
of hyheiakiezatenoncalbed waem oeRa!) SRAUSNEE. aktrd +8p,CooRl-eRNt  varies by a

f 8¢t Ohuflraboliean shefnld, alrodldy (R0 2] L. LIGRUCLEOL LABS. 0% .4 he set, the

ers reBJfasa
WBXIW%W] y ri zatl on between an o |gonucle and a

conpl efrent. g’f)a?l éﬁfISt’r‘f]@F‘tjd’lailgtﬁnEﬁqheﬁ‘Efieﬂe BFhtfetlietmet§es not 35 exceed 20%
of t h&epiEgreiedoby Iyiradi Zaareohdoaftitdie tol dagbmrbbeotadecande i ts conpl enent.

Iln a Eﬁtﬁfsegi?ds&ﬂﬁamy, nﬁ@%gﬂ. ?E4iﬁéel£é£%5§a1r @&reﬁéﬁ%%ﬁél bé/ac\'i}\;%(@;r al \S/\XY;L( t\?\xﬁ
|s se gct d rQu rs.consistin

\/\o()?f/ﬁ vw%tsv@\?% &{}@Ya S(Wg“ RRNRISEVFECD5 July 2005
V\b" 02?65*@‘35‘%1"3%%?%%8?7 nunera rm\iwtlxw\xo serreERIYXW  XYYW  YWKX,
YVIKY, e20NrsE triarery oAl esdtity, by YoOMa1 Y26 Mte YHWMCi XY \BK, cXW and YYYW |n

anot hefhsismh,ofeaﬁél aRbrd b@pz@gﬂtéerE%?ch el@ Qéé uneral J,are identical
to eagh,ofher. gagh nuneral 2 are 5 identical

fo;h Qmer ners represented
to each other. ‘each of tHe 4ners f ngbé’nf“ﬁ?frﬁijlzﬁu?@r’aﬂenél%le
to each other, each of the 4mers represented by numeral 21 are
25 identical to each other, and each of the 4mers represented by numeral
22 are identical to each other. '

In another aspect, at least one of the 4mers represented by the-
numeral 1 has the seguence WXYY, -at least one of the 4mers represented
by the numeral 2 has the seguence YWXY, at least one of the 4mers

30 representéd by the numeral 3 has the sequence XXXW, at least one of the
4mers represented by the numeral 4 has the sequence YWYX, at 1eest one
of the 4mers represented by the numeral 5 has the sequence WYXY, at
least one of the 4mers represented by the numeral § has the sequence
VYYWX, at'leaet one of the 4mers represeﬁted by the numeral 7 has the

35 sequence YWXX, at least one of the 4mers represented by the n&meral 8
has the sequence WYXX, at least one of the dmers represented by the
numeral 2 has the sequence XYYW, at least one of the 4mers represented

'by the numeral 10 has the sequence XYWX, at least one of the 4mers
represented by the numeral 11 has the sequence YYXW, -at least one of

40 . the 4mers represented by the numeral 12 has the sequence WYYX, at least




identical to each other, each of the 4ners represented by ngﬁ&aboé are
identical to each other, each of the 4ners represented by numne a

i dentical to each other, each of the 4ners represented by nuneral 6 are
identical to each other, each of the 4ners represented by nuneral 7 are 10
i denti cal wommeseda ot her, each of the 4ners represent edpbycreidisal 8 are
identical to each other, each of the 4ners represented by nuneral 9 are

i dentical to each other each of ?%e'4ners represented by nunmeral 10 are
identical to each o each o represented by nuneral 11 are

i dent i @81 °% Bh%é*é’ﬁrSoF?Fereneﬁ‘éﬁYo‘Fhet ’Fﬁé“eﬁ?r}erls MR8 pPE TR ERFDY X5 nuneral 12 are
i dent isralledst @achf chhamerse aaireoduted oy suneepl @sdntetheby nuneral 13 are

i dent i fghed@ RASH Rt Zha%&t £acdr ofe alh@cs4f@ﬁ.»ssentea by ek asmsiadidy nuneral 14
are 1 a0t Lealed 0,000 190,896 8 LS. APLS, LEBREI St Al bY nuTeral 19

are identrca eac ners represented nuneral 16
ar @ i defeTal® thésé&ErFESF?PéF WEBCRT 1296$5f°’1'f’t?§ ‘Zﬂf"e‘rr&erﬁe’iﬁ‘f’é%*"éﬂﬁf“é% by nurer al
17 ar eyl denbiresdal tig MCt&leotstsrmepceea@tW okt Uhetdorer of tepragsent ed by nuneral 18-
filg e id&etéége?,ted Qytaﬁgmumeral ﬁé Res ,me&eeu&%etﬂgw4eerﬁa§enﬁesent eg by numslralzo
are_ldentical to eac er c e 4Aners_repres y nunera
are i }ent?c alr xepreaen‘fe% Q ntuﬂem? {el';agﬁs ttPe “the 4ne rgg}E re resent ed by
numer #7229t fpe 4mers r%efﬁ%ﬁ‘ﬁrbe’a?het BuEath zﬁtﬁértheatﬁu%hgﬂ?‘ the 4mers
r ey esze;nt&ebtbgn,mmhalm% aemrebelend ibyathe gureagh 20tHershel n anot her aspect,

at | eas%t;u&ﬂ.@ ﬁ{XYt hﬁdﬂﬁeats 16&Y §1§=_ee§f a:@ebéfne}bgepresented by the nuneral 1 has the

sequenn(%l%maYzYz-hz‘_glE= Ieaset one the 4nmers represented ' by the nuneral 2
has t He"§&u&h&e® WKY T4T"Feadf one of the 4ners 30 represented by the
nunmeral 3 Hasmtehyﬁewén%ﬂeewe ArvenEHEt 1pAecPotitdon 4ppidch epresent ed by

t he nuwenal -4ufvas dabie 2sequmnceadANWG xatw,l east 4 enewyxpfedches 4ners represent ed
by h%aystwera@at 65 hﬁrﬁxt laeclﬁeqyenﬁ@ WeXYs Alexx, e@astl Puexal; tden 4ners
represent ed gle }%I 6 h rkﬁw uenc at ! east one of the
4mer s ]repre 'nt e ﬁy 1 HuRET a sequence at | east one
of t hé"X¥eres<h é—ﬁre?@ﬁbeéﬁ%‘yl‘t e i neegh 18 Wé%"tﬁ@hsefqﬁe%@ WrXX, at |east
one ofeathersdaenysx) epiesent exlvhyeddneznumexaland haB 4zhe xy@gquence XYYW at

l east One ah érttehf‘azara% Lapr eseMRdeion is abarom J;tettweﬁeéelég has the sequence
| east one present ed a@te r 11 has t he

g
q°uen“€°u q’a‘?nﬁe(sealsst E%Sr?é Ot E’i'fbg e nrl"serrle present et °fhe nuneral 12
has t e th erierice idprdiens 1 bpdtfs 25 TRy 0TS WWU?F@QQSSZFIIF’CT/ CA02/ 00087

20 ommend rebheesén|daSby efiesEntiech hy inhéa)nusreendctdd dras thbersaguence XYXW
at 1 eaosgt PRaler=] éy‘nstgqn%rger@(ﬁegmegkﬂg Pyt hexRuRRal vwhék, hdgxt he sequence
3:&“\/\%% 9}“& %(hex 4re rWeQYesent ed by the numeral 15 has the

sequen Bt K ot K& Iner s represented by the 5 nuneral 16
ha& the sedBefcd awXmpshtiopeifsic prefared feapetsof épreferted by the .
numer alepdhehast bhauseguenees \WGMWical theash @her,0badther 4Rerigers

_represented by numeral 2 are identical to each other, each of the 4mers

represented by numeral are identical to each other, each of the 4mers
represented by numeral are identical to each other, each of the 4mers
30 represented by numeral are identical to each other, each of the 4mers
fepresehted by numeral are identical to each other, each of the 4mers
represented by numeral are identical to each other, each of the 4mers

represented by numeral are identical to each other, €ach of the 4mers

W @ G N o W

represented by numeral are identical to each other, each of the 4mers
35 represeanted by numeral 10 are identical to each 'other, each of the
4mers represented by numeral 11 are identical to each other, each of
the 4mers Eepresented by numeral 12 are identical to each other, each
of the 4mers represented by numeral 13 are identical te each other,
and/or each of the 4mers represented by numeral 14 are identicél to s

. a0 each other.



represent ed by the nuneral 18 has the sequence W(YW at Ieazgt E/ gf t he
4dmers represented by the nuneral 19 has the sequence XYYX, “at one of
the 4mers represented by the nunmeral 20 has the sequence YXYX, 10 at | east
one of the 4ners represented by the nuneral 21 has the sequence YXXY,

and/ or atwoaastesmne of the 4nmers represented by the numeEwede2@®shas the
sequence XYXY. In one preferred aspect, the inventi onis a corrpositi on in
which each 1 = WKYY, each 2 = YWRY, each 3 = XXXW each 4 YWX, each 5 =
15 W(XY each, 6 = each 7 = ea = WYXX, each XYYW each
10 = XYW, a}é(f"a,c‘“h 150 2= £ g ai?%(g('{/\ﬁw,"fe%%eh‘*ﬂ%"s f?%&ﬁft%dach 14 = WYY,
each 15 thw*wfaeabﬁaieﬁhg IROERCFEH . FF TeapglOoAe efathe #8ex WYW each 19 =
XYYX, eatbsedfed b¥)XN¥ neaehl 21ns YheXYequatdceaaky,22t Je2000me bp wwge broad
aspectmewefebméeﬂ{édogyIélealluqzsz;gaoegas%e%sﬁ& &2l 2050 Qe sequences is

ba on_those having nuneric patterns o hose Wi th numeric identifiers 1

t 0 217 %I ABTE F%’rﬁg%‘“\ﬁﬁekfyefz?'ﬁp@%}’&e}’f%f'* Pt Hhamererre iéSeted by nunerals 1

to 14 lesst Apeif tked éutedrépronsithé kyr thepnumeghl Hrbas thowsosheag of WKYY, :

YV\L(Y Wat%&: %E)% tM&rs%esMﬁ by XI;{Y\% %Xy\l’f hasY XY V\]Z(Yxh X4Y XW

an Sug opos 0 s preferre at of the 4ners
opr ecbpefR b U B OTROSE chflmbl - BpREEAETRE b RS ) O 1 er <
repre‘?én?l};‘?dsweﬁ‘ﬁﬂwﬁ?’%ﬁ ot deast gRNHEEcHle 1578 ARTERAREE PRABA of the 4ners

r epr esemeed Byhanurter adqudner @vixjeat ileadt bie eactheOinkes repachndd t he 4ners

repr e%ﬁ&@@nmeray@mé tﬁeageeué&erﬁfyﬁal et Peaee%ﬁe%éﬂ%ﬁe aR@gh of the 4mers 30
represented to each other, each of the 4ners

g re_identical )

repr esent eq- %/fi Eﬂ%&‘?a’i‘““ﬁr%r &0 & e B e e ARR otth&Fat oD the 4mers
r epr esént €¥THreRTRREEEd Py dibe duternli dhlhat heasduuetdveYXWemthlefstt he 4mers
repr eseit € thy 4R rahrefeited byl nGadral 0120860 8¢ ReGuentaGRvOf the 4ners

"o S o DY NUITRERl 1B 21 8o L ABINICR) (.0 ERENOLNEL, 1RECh Of the dners 35

represent nuner al are- to each each of the 4ners
r epr esETEERFE Y HufBFATT 21 'SPEE icBemf B rgsesranetihed PYé’é’Eh of the 4mers
r epr eseneed by basindeasequ@ncer wriydenti cal to each other, each of the 4ners

repr esent e@owpﬂyf&aﬁiy,lga@re J dﬁﬁt i&ak 31 Q @@@h aiches - panpd/ or each of the

4mers repres r tic to each ot her. 25 July
2005 . %%27%@%%54“%%& %%/L{O g;se Z’%ﬁg eal‘%% al'so pr e?(ehrred that at |east
orfé® of™fhe Atk Ps= rEEFeseft 44 = BY"-heaPuik ral ¥ heesht Re= dW¥Kence WKYY, at
| east cane 16f = tiyewdred Ssach appr esgmted by the nuneral 2 has the sequence YWKY,

at | east Oﬂﬁ agit)tﬂélebréﬁeascpeeep&eéq%@ﬁhby ihe &Hﬁ@&@ionadﬂ@ﬁl&he sequence

XXXW at | east one gf epresent e the nuneral 4 has the
sequencd” W\Y& a‘fuenf:eas ar?s of )fskﬁge %HCF%EI’P@%%%P&E "8 te numeral 5 has
the sEUEENET WIOPE Wikh PeESRCOABCTSAIidTe Uker 500 ettt et 4bky The numeral 6
has t h@d wherein each of the 4mers represented by numerals 1 to 0 in (n) is

selected f£rom the group of 4mers censisting of WXYY, YWXY XXEW, YWYX,

.-WYXY, YYWX, YWXX, WYXX, XYYW, and XYWX. -
In such a composition it is preferred that each of the 4mers
represented by numeral 1 are identical to each other, cach of the 4mers
30 represeptéd by numeral are identicdl to each cther, esach of the 4mers -

represented by numeral are identical to each other, each of the amers
represented by numeral are identical to each cother, each of the 4mers
represented by numeral are identical to each other, each of the 4mers
'_ represented by numeral are identical to each other, each of the 4mers '

35 represented by_numeral‘ are identical_éo each other, each of the 4mexs

0 3 A W

represented by numeral are identical to each other, each of the 4mers
. represented by numeral 9 are identical to each other, and/or each of
the 4mers represented by numeral 10 are identical to each other.
It also preferred that at least one of the 4mers represented by

40 ,. the numeral 1 has the sequence WXYY, at least one of the 4mers



sequence YYWX, at |east one of the 4ners represented by thgsgu&?{)% 7 has
t he sequence YWKX, at |east one, of the 4ners represented by t nuner al
8 has the sequence WYXX, at |east one of the 4nmers répresented by the
nunmeral 9 has the sequence XYYW at |east one of the 4ners represented by
‘'t he nunerwib od/@ssbsas t he sequence XYWK, at | east one of HCWECARHBHIE?
represented by the nuneral 11 has the sequence YYXW at |east one of the
4dmers. represented by the nuneral” £3 has the sequence WYYX, 15 at |east. one

of the 4ners represented hy the nuneral 13 has th equen XYXW and/ or
at | edst r%%eélt%‘f%?’h%‘eﬂ*ﬁg’re ’sfg)lrép]?aess%het ed™5y°t he 'n%trrgl'ra %ﬁsc ‘%‘f ﬁgghfa he sequence

WYYY. Asre mspefsepiis by thadhmeral fHybyy thegpqquonce XKXRy atelgdftPne XXXW  each 4
= YWGf eRt Bnbrs—raffd¥enteadly thendAAK] wash the seiide YeaCha8 = 20 WYXX,

each %eﬁsmgvhoieigﬁ{' 4%3%4\&11@@6&} fle Funb¥2XWs RACHK ZequeM¥YX, each 13 =

XYXW and eac = . I n anothér broad aspect, the 1nvention is a
coposTHF orfti H°3%hI T % 7 S "G 32‘? ?}éé)-nﬁr?fsr&ij “of*% h¥se sequences
‘havi ngsetrhenasU¥iei (ot peristterrs of thicwersvrepreserfisdnioe thelemearriers 1 to 100 set
out | Mmakableesdrerde antk Whenehst ea€ rofnet herd NRbsedeapiesenhed by nuneral s |

,to 10 in (A Js .selecte 0 4ners._cqasisth of WYY,
YWY, W the\W HWY%&QQQ%M%? %(\FY\?@\? ang ><{\§/%/\)< L{L% such .a .
conposi¥t Fah opterad Hhat dbf SEmIse BF¢h B/ Thet 46875 % 8pr&Sent ed by nuner al
1 =r e dndentrepedsehede g thotrihweeyaleat haofiht hegdermesxyw30 represent ed by nuneral

2 are identy,cal, bRe.088)) QIReL, - AREN Ofcnt De 4MBY, SedAPs espaked by numeral 3
are identical_to eacH other. each of the 4mers _represented by nuneral 4
of ‘ng 3

are i d&nti &l VP eXER DENERY: §&E £t s “repreSéht ed by numeral 5
are i demti carh to=-e8eR: seRerachedch Xt he 4ners represented by numeral 6
are identi cal thcOm&acprarichass, c@@ohitGbnd hendne(s (36 repsr esented by nuneral ?

arg identical tQ.each ghhery, Sach OLnL e AUBE S/l GRIASENLSORY nuneral 8

I
are |§%nt|.calnto each ot her, eacl? of the 4nmers represented by nuneral 9
are i dBATTRESI °F dFbackot et a4/ of™ E0CR of "thé' 4her &er EpfesBht ed by
nuner dt/vlOendre 4 denf calnd F/8acBvet here preferalilyy, gihsveiprefefr &d t hat at
| east oR¢ Hfa therdpers represented by 40 the nuneral 1 has the sequence

WKYY, at | east one,of. the rs,22.July. 2005, WO Q21059334 PCTI CA02/ 00087
.22 repr es%n?%’ifoﬁg 1&1& nﬁnrrérgglarﬁ Tﬂlélgl? ée%eqﬁetnce YWKY, at -1 east one of the

20 ffiups oldgrwslentide ByTHeRes YRRt 1B tRATS He FRLGORMBEERBAN at | east one
of t hesefnedcesr Epbbsant atie byorehdoneivelalvidl rasenbhe thequefrseed WX, at ' ..

| east QRgeRk 6 AGBES Jrephesanted RYsd-AgpNuimiglsc2 fas the sequence 5
WrXY, at Iea;totg?gET of the 4nmers represented by the nuneral 6 has the

sequen‘i’:é‘g ‘east one of the 4ners represented by the nuneral 7 has
t he sequendéd "AAHde apdergsed Bead wien he 1gneesed é‘ﬁF@é‘e‘fﬂ%d&_ §%°%he ..
nuer adf Sedu@scdd @oNiganienee (X is atinieasy ones-ofbtidezidgeris fepresent ed
meant that any given member of the group of sequenceé o
. {oligonucleotides) only minimally hybridizes with the complement of any
6thér sequence {oligonuclegtide) of that group. ' '
Preferably, in {(F) (1), the qudfient for each sequence of the set
30 does not vary from the quotient for the cowbined sequences by more than ‘
0.1, moie‘preferably, the quotient for each sequence of the set does
not vary from the quotient for the combined seguences by mﬁre than
0.05, ,more preferably the quotient for each sequence of the set does
~ not vary from the quotient for the combined seguences by more than
35 0.01. ' ' ) ‘
Also, it is preferred in (¥) (I} that the guotient of the sum of G
‘and ¢ divided by the sum of A, T/U, G and C for all combined sequences -
of the set is between about 0.15 and 0.35, more preferably between
about 0.2 and 0.3, more prefefably between about 0.21 and .29, more
40 . preferably between about 0.22 and 0.28, wmore preferably between about



by the nuneral 9 has the sequence. XYYW and/or at | east OEEJ] 2%&
4mers represented by the nuneral 10 has the sequence XYWK. uy e .
preferably, each 1 = WKYY, each 2 = YWKY, each 3 XXXW each 4 = ,
each 5 = WrXY, each 6 = YYWX, each 7 = YWKX, each 8 = WrXX, each 9 =.XYYW
and each WO ozos¥4K. In the nost preferred conpositions,PAICAN@POEL) (a): W=
one of G 15 and C, X= one of A and T/U; and Y = one of A and T/ U, _
mai ntai ning the provisos of (F)-_<Rbre preferably, (C (1)(a): W= G X =
one of A and T/U and Y = one of A and T/U. Even nore preferably, wherein
W= GO-% 3R Yid- Fren e PASHEREbh PERITEP PP O B 287 1°-9F 1 P™Sppr eci at e t hat

t he clwserpraf@2Qbyr rbn caobtigonuisd edds-de sequence variant is to one of the

nmost pref elk-8ebraSBYUSNQBP uﬁaTeeblteo Ihtasest Ren rmrfnsemaew aby W |1 resenble the
pr ef er r ei‘;iteé) | ?;glrl]}ge at%me Teqlt)zences uPOOdg‘f,?I:]r%?s can dg¥btrl ZI ng Set Of

ol i gonuc & URder s When 't ated herein that
a §roupy 25t 5§‘é‘tﬁ§’é%e§°{eo1’¥‘?f6ﬁﬂ8l¥e%‘t1|¥d%@) basg FﬁnnP?rdtnFVt@Flo%ts hybr i di zi ng,
it 1s angehrbtidnadt any ogi vensemizbess of dobebage ouip 1of dskgue mes ,

- (oli gppusd end i.des)..onl Xnd“mgéﬁ%l:é%rgb!ﬂf Ldiags W iReihg conpl ement of any
other seq?uence ol i gonucl eotidé) of that group. Preferably, in (F)(1)., the

quot i eFETFSF FatW SEJUENTH6P°Fhe set 30 does not vary fromthe quotient
for the combshedt seqersfeasdbthatpie (Phame s¢ cappredplesférfabhy, the quoti ent
fan camh &equerReQuedbed, hencse:tastdgeeferaﬂty,var Yof rnematseeca@tuwl ent for the.

combi ’l%ge&%gua?t”§9 gé(tsegohem %nloé)atgéﬂ o.@Dang &’fr@ﬁe Lably.Lhe quotient for

each sequence o oes var- he quodtient for the conbi ned
sequences B} %F%rrteﬁeﬁ?‘“g‘ﬁglﬁlw %‘%‘0“5 |t1“e c%"?ﬂnéf]é’PF%‘?fsl ?F eéFyeY1) that the
quot i ént DEemiracs i biasE elaneh Codiighoedbinest dfetsirpgiende o/ U, G and C for

all cqmbined SECHMRRCES mokdf pt&erég éa%hb@it ween: aeut: B ik -apd ;0. 35, nore
gferaglﬁ/ bets\./;/eergme Qoye Qt%ﬁ?e cont%O rgbgrefgrgbl% bet veen about 0.21

preferap ot e preferably
bet vveé'tltl‘é}béﬁtlsZBaSﬁSil' VPR200% PV@EG@WS%MO@@F# CADPRPOBRYides2ar a0 23 and
0. 27, sev&msnarsegwreéatabéqstbﬂtm abotifudhis 2¢h saf b0t itb seciddee NMDSt

pr ef erably hhe gy%tateﬁt of %‘OQE %ﬁzeféiraet 38l %e thd (RjodR1LQ kYO bases can be
inserted at any ocatlon of e sequences or up to two bases can be

del et €& ?rs(??:hhag Ay TBTE HE %"e?fﬁeﬂ%gee”rrﬁ?’g BI8F ¥56F yXoll% one base can be
i *er treduence Pranwyidhotatic dresed anynagk Ru¢dexsdiyieace 9Lofreone base can be
del et edigdmiBlectByes0bs N eets HtIGNEQfendd At MSEL [Fiefhadtnyidi@ubase i s inserted

at any,,sl DGRt AN Qe AW of il HE 18 0AIBNGERS o NSQ pldreldaprafgrded that in
(D) ! nt(}):te o%?‘tg?on%%?ei%ﬁe;&gif a ge?ias a seguence at least sixteen

contiguous bases of the sequence on which it is based; or more
25 preferably each of the oligonucleotides of a set has a sequence at
least seventeen contiguous bases of the sequence on which.it is based;
‘or more preferably each of the oligonucleotides of a set has'a sequence
at least eighteen contiguous bases of the sequenceron which it is
based; oxr more preferably each of the oligonucleotides of a set has a
30 sequence at least nineteen contiguous bases of the seguence on which it
is based; or more preferably each of the oligonucleotides of a set has
a sequence at least twenty contiguous bases of the sequence on which it
" is based; or more preferably each of the oligonucleotides of a set has
a sequence at Jeast twenty-one contiguous bases of the sequence o
35 which it is based; or more preferably each of the oligonucleotides of a
- set has a seguence at least twenty-two contiguous bases of the sequence
" on which it is based; or more preferably each of the oligcnucleotides
‘ of a set has a sequence at least twenty-three contiguous bases of the

sequence on which it is based; or more preferably each of the



10 - any of the sequences, and nost preferably, in (D) no 2€ﬁq é&ﬁ?be
inserted at or deleted fromany |ocation of any of the seq o)

preferred conpositions, each of the oligonucleotides of a set has a
sequence at | east el even contiguous bases of the sequence on which it is
based; orwovrespnef erably each of the oligonucl eoti des PeT/Ea0YBet has a
sequence at |east twelve contiguous bases of the sequence on which it is
based; or nore preferably each of 2¢he ol i gonucl eotides of a set has a

- sequence at |east thirteen contiguous bases of the sequence on which it is
based;°1é7°T Bt THISEf 8F ZbFSF EATHR BTCA BF ilgdtulledR it  of a set has a
sequeroetigthobe asiesf olirhesregeont gueus-hbiisds lsedhe 20 sequence on which it
i's based; @LefRLRIWDI&IAr&DlYe %@g&nqéléohfdeso& goggtchs%i@eshﬁftya set has a
sequence ¢ at_least fifteen conti. #ogg stl%ﬂ (911 tql%lso%q&leesng on which it is
based; -OF MOre pref eraply "eac ?hh 0 of1 des of “a set has a
seéuer’f@é ¥t wp dastvestxméan Pageh i gieBed; b‘a%é'gr?)f?r?’??é’a@éfqﬁﬁéi‘?c%f on which it is
based;theroingsmc?omtpaaf of ablsyt dacly @b dhbecokigenbeleeati Degtnf ca set has a

SCqUEREE: Grocd4BH) 28 BRLEENLABhIANAUTDITES B NG, SEqNERGE ON whi ch i
i s based; or nore g?e era I%eoeac ggnucl eotides, of a set has a

sequerﬁ%en Bp5 e B oI Tt Fe A ﬁf‘?f@ﬁﬁ‘i’j’é’ %aﬁle% © (HAIVEGFERE®on which it is
based;ofor sebrie wr ¢berwabty-sdadinses ltlhhength,genu@lreatfﬁﬁ%gbhff egchset has a 30
seguengeud ol RaslciBbiiRkeedt 6okl QUapShasasy ofive NRsseqraragon which it is

DasedorOlogIon G BLSE TRl Yo LBED 0ol 6 0L AANUELEOL] dogafe @ set has

sequence at 1eas nty conti ases of e sequeﬁce on which it 1is
based;*"8rEErE b?séﬁeﬁf%BFlgﬂté‘ach of the oligonucleotides of a set has a
sequence atin|@asiint peitkyranenteoitdngsouscih @segeoblighencgegrigaceton 35 which

it isbasedas ergﬂgrcﬁ J}rﬁm&abme%gbs Qf éﬂaea@rbg@au 18044 des o@f a set has
two conti guous ee?cfh g,Sequence on whi ch

csealgncs o Lo n s i ST b

asedIor - Hor & hreferabl y aE‘ﬁ oP e  0ri GOruc eoEfl des of a set has
a seqpénzerugteotidast of mﬂ?ﬁ/h?ﬁ@eée%htqumnbf&sé§aé¢s rhekesequence on which
it is based; 10GcHEear ef ahabllygfaehedfiadhen IheJidry d0dre WO 02/ 059354

PCT/ CAQ %éeQQQﬁJ c2éh OQIehgoaﬂgL&g&la&qaeQ faa SEL #1asa qeﬁﬁqwgﬁtm | east

twenty-four - conti guous bases of q enceg on 1S based

Pr ef er4bTS P25t GPE (WETHTS b?ﬂ%ﬁ&l"éfoﬁjd% %11§8‘i‘“°|1§°tdﬂe"’t (’J“ttll?iar ty bases in
| @fgt IFet prormmre preééwmbalbl sachadhtled ol tmenetliegbifige| @or| eeshasfaa 5 set is up to
t went Yepgti€oDaASESin Bud eagsshof Qﬂhe e Cadel ﬁr@mmfyaﬂaeh wak the

ol | GONYELEQLI JE2.01 12 BELade? HPLLQ. LABALYGI allh, Basgs Tn length; of  more

preferably each o % a set up to twenty- seven
bases F-HeI Bt CREr o dr BSp PRt & é?ﬂ%hé’ffcwtﬁ‘?nt‘?‘i‘é lﬂﬂsie (4 eotides of a set
I S up averdoeelvngtisioX dddses tihp dlédagtueleqyideroie fheedegrably each 10 of the

0|2|590nUC| eetd1desn19f BheSetring dﬂoc&ﬂlgmat%stab\& baﬁles inlength; or nore
pref er cXng?éoQ:u% o% hesg:!. Om:'!lg':ela es%&etg{: suchat% F: the H&ltzlon of '
" -the first base of each string within the seguence on which it is based
is the same for. all nucleotides of the set. - ]
In preferred embodiments, the composition includes at-least ten
30 said molébules, or at least eleven said molecules, or at least twelve
satid moleéules; or at least thirteen said molecules, or at least
fourteen said molecules, or at least fifteen said molecules, or at
' least sixteen said molecules, or ‘at least seventeen said molecules, or
at least eighteen said molecules, or aﬁ least nineteen said molecules, .
35 or at least twenty said molecules, or at least twenty-one said
molecules, or at least twenty-two said moleculeé, or at least twenty-
three sald molecules, or at least twenty-four said molecules, or at
least twenty-five said molecules, or at least twenty-six said
molecules, or at least twenty-seven said moleculeS{-Qr at least twenty-

a0 . eight said molecules, ox at least twenty-nine said molecules, or at



twenty-four bases in length. .In certain preferred enbodi nggts %%ﬂ h of the
ol i gonucl eoti des of a set has a length of wwthin five bas aver age
l ength of all of - 15 the oligonucleotides in the set; or nore preferably
each of the oligonucleotides of a set has a | ength of within four bases of
the averwg2/0893t h of all of the oligonucleotides in tPhEE/€&2/00887 nore
preferably each of the oligonucleotides of a set has a length of within

t hree bases of the average Iength %6f"all of the ol i gonucl eotides in the 20
set; r refer ach of oI| ucl eoti des .of set has a length
of Wi t% gBtt\%éP Sal@ i/‘?Cllﬂle Hver ag e t?h{'lcgf %7 PO "PHe 6 i Fonqcl eot i des
in theai'séFaStthlr?ﬁYet“ﬁr%aflér%ﬁﬁley‘ﬂéacr?roﬁt tARet Bq‘%rébml?é?‘ééﬁddes of a set has a’
| engt hmikcwliekhidr snaebasendftytier @aver@gecdlengtoh of ladsk wfirtshe

0| ' gonﬂﬁﬂeeﬁlh%el:@le%heoégé Tedst E’Eﬁ&?faw Yaial fifealikN@ 0fc €@NLi guous bases
gonuc| e of a said set_ are selecte ch_ that the position

ol i S
of th'te}“FFSF Eid %’a%ldof“o%eé@ﬁesst PT 7§ jvﬁaF ﬁltﬁlﬁ?’ee’sgé’&uséﬁg PSR WATch it is based
i s theosahelepet thatrty-nind evid desccofest mr setlepst Seedfvesaidd enbodi nents, the
corrposﬁchieeﬂeisncdxudeaea&t le8ASA- ofeL Bai dBRoS2h b J D2 G| 18G5t @br@tedecast el even

sai d ”P%lﬁ%bll@énle%r +E‘l%§£t & @hreéaéa%g%’chgﬁﬂc?s’oroit fl,ckeast thirteen

sai d nol ecu east rteen sai ul es, or at | east fifteen
sai d nBrEEUioss sagf '?i’tlec"rléastc’rs?&f?é‘ﬁ £orty ToP il deledeyt °F @4st sevent een
said nbetaecuﬁoesy s0r s=dtl dodagtice] ghtatehesal thmptecaut @sjd aplegildsgast ni net een

sai d np} geulegsy f%?t;ﬁlreléﬁt L&%S&olhmtsy Sahd 1@$@Qyit%smngrsa%h | east
twenty-gne sai d m)l eCéjc t twent aid mpl.ecul es, or at

| east TWSRTY:" (Fr B '53T defrr%y & mﬂecsleﬁf 9 eastle %xfyf BUr sai d mol ecul es,
or at mqlealthESt Ve epfte sewEndy rpl@ cglemledr optal é%?§F tighit §2id x sai d
nol ecuhd@sculek, atr heashsd Wolty- SEH aidl Sailds NRlreail esse- &fe Rindk@Rst twenty- 40

ei ght | €5, 0Meal: | 4 :Sa I or at 25 July
20%% %hgﬁ%%%%4 an tht 8%%(1%% ea{'gr%enS Z;%r!f-)g tgglgg&lryolgﬁcul es, or at

| east PIOFISPE o??ewghﬁhdt%F’é’c@l?lmé%lemﬁrdesaatrel bagefl: (RE 199AEaFF nol ecul es, or
at | eastidtimle¢yleshraaeas diedst nod doydred, andr tvipnty gasd mphicnlgs. four sai d
mol- eCUJltﬁfmaﬂr ord nl@ASE doai tfl’.‘tl).‘ty fshycﬁmsaécdl&ml 8f W efeasOlondthuh@ast thirty-six

sa 0 MLeEGS:0:Mnl ol £3510:50d HLUYSACYER08 daBleepulge, or At | east

thirty-eig t sal east thir nin ald nol ecul es, or at

| edt ‘f‘BF‘f‘i}eﬁale Rt HﬁP%tcﬁP"eé‘“n%edaﬁndl slasy ﬁfadiit'%?){ﬁﬁ’ée%af’ﬂ ol ecul es, or at
| east Test\ontviondsal drdpeestlyemidorolatulleeast 4t0Atastt brecurgiaed nol ecul es, or

at | easly efdatf Yahi@Uo184i1ds ML CGULESE Qe Bhndr8@ShalfAkby fdive sai d nol ecul es,
or at 1qecuqast c)fort |x said l.ecules, or at | east forty-seven said
1.

mol ecul es; at or thuI-IéEd a3‘"a‘a|(::'i fbrécul es, or at least forty-nine
said nol e&JP‘@‘sWno?klaieq éastthefarﬁtt‘yﬂéa?@rﬁﬁlaéemhéé dgpengding BRER si xt y said

25 the use to which a family of oligonucleotides of the 1nvent10n are to
. be put, it may or may not be desirable to include w1th sequences that
.can be distinguished one from the other (i.e., are minimally cross-
hybridizing) a nuwber of sequenées that do cross hybridize with each
other.

30 In a preferred aspect, the invention is a composition wherein in
(II)(i); any consecutive sequence of bases in the phantom sequence
which is identical to a consecutive sequence of bases in each of the
first and second sequences from which it is generated is no more than

7 {{2/3 x L} - 1) bases in length. More preferably, the phantom .

35 sequence, if greater than or equal to (3/4 x L) in length, contaimns at
least 3 insertions/deletions or wmismatches when compared to the first
and second sequences from which it is generated, and even more
preferably, the phantom sequence, if gréater than or equal to (2/3 x L)
in length, contains at least 3 insertions/deletions.or mismatches when

40 . compared to the first and second sequences from which it is generated.



nol ecul es; or at |east seventy said nol ecules, or at |east ﬁ 81 ﬁ aid
nol ecul es, or at |east ninety said nolecules, or at |east SndiMdhBr ed 15
~said nol ecules, or at |east, depending upon the size of the group of
sequences on which the oligonucl eotides are based, one hundred and ten

sai d nol ewdl @®s939¢ at | east one hundred and twenty sai dpepCsowbes, or at
| east one hundred and thirty said nol ecules, or at |east one hundred and
forty said nol ecules, or at |east 26n‘e hundred and fifty said 20 nol ecul es,
or at |east_one hundred and sixty .s cules, or at |east one hundred
and sevent Y sH G o PEETTES 28°°ht 1f°e?f§9 (’olr’r - HURRBR R RREPTht y sai d

nmol ecuisesot grexer| astoroemahivd(D$ arld B dergths aicde grefewmibles, or at | east
two hundr gthnSah Gefnes Usafr RS @RaB ki |dq@ah it (e -akf i || appreci ate

t hat, ﬂgggndi ng upon 25 the use to which a famly of oligonucleotides of
t he |nvent|on are to be put, it may or may not be desirable to |ncI ude
Wi th sequerf@e¥ Rt br‘?,aé‘naﬂ?écﬁ'l &he d@ﬁ?‘g:h‘é‘d 181 SPPROFIEITE other (i.e., are

M ni medolyaioyiog sroléyes dioz iusg)asatapsrhe tagfcospmenceshdrhat edeh Cr 0SS hybri di ze
‘With %%@chl@t&%brls%g Mot Ph&hebiRd aspecds f:‘.;dﬂiealég\faﬂt' on is a conposition
wherein.in (11).(1) %{]Xn consecut ve se uence of bases in the phantom
sequenCaZ MR SRS Pt T4 ST & BT i Y8 B GHEREE®5F bases in .each of
the fHaESe™Enef $be oraieefuénees v 6???‘%&?(%1 #4 SPE Qyener Bakdd % no nore than
((12/ 3 whetgin: 1) bases in length. Mre preferably, the phantom 35 sequence,
if great@y than QL £AURlyt QLR Xydx){ iAok gngt C%q&ﬂ' NS Abx, o

i nsertions/del etions or m snmatches when conpare e first and second
sequences fr &y ciPt® rs ' Yenerah dar Al 98N b rE*Epraferabif Y1 he
phant om sequenele 10| Xgifgatah 1hanyGW, egughl 12t @ WY2K.3 excll 13 4 AYXvangadh
contains at heastydy,i bsaris Qnﬁ:éydelﬁch%s cmm a8t Ghes pwhene44: 1gampared to
the first an cqon qu es W gen uly 2005 WO
02/ 059354 PC%%&OE?%OS% o ealcn an\éwyr’f peraé Zzﬁredwﬁé‘gtea‘%én%(l|)(| i),
t he phant om £&¥tience is not greater than or equal to (5/6 x L) in |ength,
nore preber abkyh ofthex phamnt dm segseioedtish rathgreat er than or equal to (3/4
X L) in lengthi) 5 anotherosbx 0ady agpegh, ct he invention is a conposition
cont ai ni ng nol ecul es for use as tags or_ta conpl ements wherein each
nol ecul e conpri ses an ol i"gom Fcted |'d3 fBetted froma set of
ol i gonucl eoti des based orra Frduf/Bf CsedePrces having the nuneric patterns
of the sequences t est efld ieAcExanp| 8 ahad BSsSeileOtHd kd ataddl Be IdAffer]thV\/nerei n:
(A wherein 1 = WKYY. ceael? o oWKfoepaCh % 000 each 4 = YWIX, each 5

WYXY, each 6 IYV\X YWKX, e WYXX, XYYW each
10 = XYWK, each 11P= W)W\fejeeﬁk’:ﬁi Fid WM(f %ééﬂ £ be)ﬁ‘kwltéla any

number of times for any one of W, X and ¥, or
(ii) {a) W =G or C,
= A or T/U,

Y = A or T/U,

and X # ¥, and

(b) 'a base not selected in (ii) (a) can be inserted into each
sequence at one or more locations, the location of each
insertion being the same in all the sequences;

(c) up to three bases can be inserted at any location of any of the
seguences or up to three bases can be deleted from any of the
‘sequences; 7

(D) all of the sequences-of a said group of oligonucleotides are read 5
to 3' or are read 3' to 57; and

- wherein each oligonucleotide of a said set has a sequence of at least tem
contiguous bases of the sequence on which it is based, provided that:

{E} the quotient of the sum,of G and C divided by the sum of A, T/U, @ and




14 = WYYY, each 15 = WKYW each 16 W(XW each 17 V\XXW each 18 = WYW
each 19 = XYYX, each 20 = YXYX, each 21 = YXXY and each' 225=uUyapR¢: (B)
each of W X and Y is a base in which elther. (i) (a) W= one of A T/U,
G and C, X =one of AL T/U G and C, Y =one of AL T/U G and C, and
each of WvoX2mes¥ds4Y is selected so as to be different frerweddzoafs7t he others
of W Xand Y, '.. (b) an unselected said base of (i)(a) can be
substituted any nunber of times, fdr- any one of W Xand Y, or ".. (ii)
(a) W= G or % A or T/U, Y=AorT/U . . andX~Y, and g)b% a_base not
selected in i 07(%})1 PIRIE PIREERISEA°S r’ﬁ“‘é sghclf PewaERARe P - bred ¢ 4for e
| ocati ons, t#E Focatiaher! feachch isagemee orf biei Refk thes sanwain fabh thée
sequences; (&otiignt! 8ol BRERCRASCS Laheds iBySRSCehadl 0 @NYadsocation of any of
e emcQUFNORS O YPokPol NAEE, B8RER-ERD,RE R LELOT [ Lo ADYOF £ he
sequences Tjr T 901 "t he sequenctes 0 gro ollgonucT eotides are
read 5' Aoredgh rezﬁ’&GB'eaf”b 5= T‘%fﬁd %ﬁ%rSerrFTéﬁcﬁa‘étf iSgofiféteSefile of a
sai d set has’! & Sequench Of- cian, eash 4 enaTmOMAcUOUS Arasesacd 1the sequence

on which it jmchased, 1zprcaﬁrsje<1a&1ha§ (z@etggchqygu gfir, Ofach N UM Of G and
C di vi ded by thle]fs ng,g%F T/H G.and 25 Jul y 02/ 059354

PCT/ CA02/ 00087 ors28F 11 coBr e s %%dﬁenc%%‘; o?a he? 5eb™Ps $6Pween
about 0.1 arkf 6. %GR, eﬂ#ﬁh§alﬂ%’€)tqnéma0ho?2 eRTATs Equete eovefr tdfe set does not

vary from t hequepeti animidar eddiel GoghiT)echdhes|UCHEaS &ieh ML emtpl@arbthZ;, and
(F) for theng@,ﬁp g;hZQ,rrqug}eq ces_ | | ac T, h 2 =
TGAT, each 3 = Ceac T %_%%Q ﬁﬁﬂmeg&é QGAA chacégg- % each 7 =
TGAA, each SQaChGgl' TT@acﬁﬁ‘cQ 10 ATPFE. é’&E’h 110= ITG: C%“bea%h §ATA: earhpS each
12 = GITA, eaeﬁA%BeachATAa GEEG hedbh 15 GTFANG, emch 155= GTEBATEach each 16 =. GTAG
_(T_ig\_fll_ 17d: Géﬁﬁgzeach%ﬁ- -GT@'T@?]clﬁa§h— 1L9TA‘ At so eagta, 2Qch iEAIAﬂAAﬁaih 21 =
and eac or_the g neces Ln ac =
GATT, each 72 e MHJT fu%e(% Sfft'l%Tﬁon 1t1°}11155m%¥@f§Teh %each 6 =
TTGA, each 7=T&pR d%%lfeﬁ ki3 Eymmatleaeﬁt@m ATFOenenchd POY comFigmeneach 11 =
TTAG each k% z= GEfédeneachudide 68 AHAGroaneh uber safukhcescasds hbt: GATG each

16 = GIAG eé&geé]-ZO? ofcﬁéeﬁegﬁgg *Bflﬁybn@'-';@m?%@eég salé‘-';g@.ten%gca&dzo = TATA,

each 21 = TAAT each f22 ., under, a defined set of conditions in
whi ch the its comp ement or all 01190111101eot1des of the set, the maximum

degree of hybridization between an oligonucleotide and a complement  of
any other oligonucleotide of the set does not exceed 50% of the degree
of hybridization of the oligonucleotide and its complement;
wherein any base present may be substituted by an analcgue thereof.
Again, preferably, the contiguous bases of each oligonucleotide
of a set are selected such that the position of the flrst base of each
oligonmucleotide within the sequence on which it is based is the same
for all nucleotides of the set.
5 . In a preferred aspect, subject to the provisos of (E) and (F)
. above, each oligonucleotide of a said set comprises.a said sequence of
twenty-folir contiguous bases of the sequence on which it is based.
Mere'preferably, sﬁbject to the proviso of (F) each
oligomucleotide of a said set comprises a said sequence. of twenty-four
10 contiguous bases of the sequence on which it is based.
_ In particularly preferred aspects, in (B}, W = one of G and C; X
= one of A and T/U; and ¥ = one of A and T/U.. )
Bven more preferred, in (B): W = G; X = one of A, and T/U; and ¥
one of A and T/U.

.15 In another broad aspect, the invention is a composition that
includes £ifty wminimally cross-hybridizing molecules for use as tags or

. tag complements wherein each molecule comprises an oligonucleotide



maxi mum degree of hybridi zati on between a sequence and ang5daly@0ghent of a
diif ferent sequence of the group of 24nmer sequences does not exceed 30% of
" the degree of hybridization between said sequence and its conplenment, for
all oligonucl eotides of the set, the maxi num degree of hybridization

bet ween a9 o9bdogi@nucl eoti de and a conpl enent of any ot REFCAYYHHucl eoti de
of the set does not exceed 50% of the degree of hybridization of the
“oligonucleotide and its conpl enem? ~“wherein any base present may be
substituted by an anal ogue thereof. Again, .preferably, cont i guous
basesowfrigath %F?%H%Pgo‘{‘ﬁcé%"tlgf Y Ty lg%ﬂ ec erd'Ll }SQSS#L? hat the position
of  t hecfdsr séndiasensof tleaohkinoh| dponer P& JVPEE G E HNPY TS 8¢ifdfice on which it
i's baseghsidN8asS AR adObophbndiiCheat ditesrak dhigosetleotdat rlogs pref erred
aspect, subject to_the provi.,sos o A GE) pethQVvesaig@ach ol i gonucl eoti de
of a?ﬁi?i‘?%‘?%%ﬁ%rl%%eosf. ghesgle egegfugng%%ﬁg?a twenty-four contiguous bases of
t lte sddoenctedRdifitenitst o BEEEd. More preferably, subject to the proviso
of (F) eachprddeigonuet eqt ivie défiaedapulisepnoppilicsds 3 €8t d°Sequence of

b T R B e e B s X = one_of A
and TR Rg zétb‘??ec%]?dlﬁg‘gﬁdlﬁ‘?lﬁee &\ienw1 Tor e g"ralef erred. i (B): F7°G X =
one oOfcifpn &NEOOF/ bA SafcRtY37X oped Ghe ASGHICTF BT IB>HPERhIENET broad aspect,
the |V Biddopardi%1 8 COoMPeshticgntidsat coniittlons egefpefyrarinivaed | y

cross&ih Qt_[ll di zing nol ecul es for use as tags or -tag conpl enents wherein
each Torecdl e conpri ses an ol i gonucl eoéi ded2tr5mi]15ul V202 ¢ 02/ 059354

PCT/ CA02/ 00987 2P1og wndginihs Sehires §8qdence of “nucieot | de bases for which,

nce o
undercaatefdnnede, sgte ddareend hilomidizather Pakyarantadtegr ee of hybri di zati on

bet wegn ,8,8ak6k 10! LBODUS LeRfiedentang:aBybyc anplcenent igfweendi fdndr ent

ol i gonucCl eoti de does not exceed about 10% of the degree of hybridization
bet wetn said 5 ol i gonucl eotide and_its conpl ement . WARreferred set.of such
defi ned coRFSELTHAE: reé‘%I%lég?wcéeqtég%llso‘fheng ridiZati’on that is the same as
the | puek Glenby hottictadd dasebtiai redth .whgrrehgantpai2Et i*87™ condi ti ons i ncl ude
0.2 MMNaGhuc1Qodiad¥ T ifentQ- BA% nddticbOitieXok@B, irplb:&t8. at 37C, and the

sequences are covalently |inked 10 to m Gl-0paltl&lieSen & 160HaSE, these
condi tionsIIhF%Itﬁ‘r”e‘f%"Pﬁ%%i?nh%'eﬁac}aim?ie%ctu%. “pr efoeir) ) mmg)&der the defined set

ofo coneliat Foid, Phasat BPRPFY Fe acSAdiet ?ﬁﬁén%‘riéf,‘a‘?ﬁe‘?rg’lgéér BT R/bri di zati on
bet wegdy seasizcal dsgBp uGbentizdeiante iits @opisirenent Eaddy Fe8d Mg fact or of
bet V\Bg& ;:;ealrlq}céd to § 'dei‘.l':il_sned jocation on such a solid phase support, the °
' defined location. for each molecule being different than the deﬁined-
location for other, different, molecules.
25 In one preferred embodiment, the solid phase_suppgyt-isfa“
microparticle and each said molecule is covalently attached'to a
- different microparticle than each other different said molecule.
Aﬁother aspect of the present invention there is provided, a kit for sorting
and identifying polynucleotideé, the kit comprising one or more solid phase supports
" each having_one or more spatially discrete regions, each such region_having a uniform

population of substantially identical tag complements covalently attached and the tag

- complements are made up of a set of oligonucleotides-as_defined above.

The one or more solid phase suppo}ts can be a planar substrate in
35 which the one or more spatially discrete reglons is a plurality of
spatially addressable regions. ' _
The tag complements can also he coupled to miqroparticiesf

Microparticles preferably each have a diameter in.the fange of from 5 _ .

fo 40 pm.




~unifo

Pref erabl y, each oligonucleotide is the sane | ength and '52?‘Uul bg@@t twenty
nucl eoti de bases in.length. Mre preferably, each oligonuc ¥ eis
twenty-four nucleotide bases in length. In certain enbodi nents, each

nol ecul e of a conposition is linked 20 to a solid phase support so as to
be disti Mu295¥Bt e froma m xture of said nol ecul es byPEREXRZEIBAL i on t o
its conplenment. Each such nol ecul can be linked to adefined |ocation on
such a solid phase support, the defined | ocation. for each nol ecul e bei ng

ditterent ihan, the detlned, ;.aGaLl o o other e di Llerent, molecules, 25

In one preferred e di nen solid phase support is a mcroparticle ,
and eSRIFEEHGEMATELIR Y i ‘?l‘é"b‘?/aﬁléjnf??feﬁ?’feaéﬁ’étdn?‘blséblﬂFF‘T"E&F%‘T’H m croparticle
‘t han et oichedindi t4 erevdntigeildlarotacu) ceclimiabher afpeatseofort he present

i NVenkidNxiRet® wobk Pleavi dog oa HickofQti SR fb1@ gedddaiigeidvef 3i199

oL ynied eot Ll e Sl CPIPLLS DO QNP QL 1T 8,501 LdRNase supports  each

aV|ng one” or spatia discreté regi ons, each such regi on having a
’rﬁfeﬁ?ﬁ‘ﬁu?h‘ﬂOBWléPt’siﬁbE%?aﬁ?‘ﬁ&F‘Fﬁsﬁtl FEIEiAE Wl EShpthefers coval ently
att ackedh ane dvheitagarconpl ements are nade up of a set of ol igonucl eotides

as defi nedm@b%ntmelm%% AR S LeiRhAsg 1 supRerts can be a planar
substrla. ch the one or nore spatially di screte regions is a

te |
pl ur af I ty"'o eotslpa 41 FY° 4847 &4%4bl e regions. The tag conpl enents can al so
" be coupl ed tAﬁotrl???érﬂemttqfctr@smeswthmpww'cIt@@mp#sef)@wéﬂﬂdy seocthohate
adi aneteeslyeing 4 becroange Qfplfer @MSiniia 400 i caASsekiubyte200 5t he ViDe 2O 52354

PCT/ CAQLN0Q84r poR@orpriiin @ aKideuPLef L ahlkYeiknclides. FLGloRakiclgs that are
spect rophot onetrically unique, and therefore distinguisable fromeach _

ot her BccorPBPHFYER CHRVEALTSnatid BH6FEt0Y TECHITPERES Ot Of THSErRE™Br  such
kKits to womrkyirmaeht't-ypecofe mreiraptird sedvenwo Wit dz genercablapehiaare onkye 5 one

tag conpl ereslenas SOCh atLUWiph Budnt  neaBabitg Uad. hyrdhiey & Lopeeenedi f ferent

ol i gonucl qulaqffu;eagabgs)m&%ﬁ%%ﬂﬂ&t ﬁaemltehwitﬁtg%ch L@ a€ach type of
mcroparticle. The invention includes nmethods of using famlies of

ol i gonucl eSEMHES® PP HEPFRRNE? GR® AGBLIRER %fsﬁ’é‘tttaﬁf t he present invention,
t her etils pegverdédy the mabphbtiedfmolandleyin nhe prbéalcogeit al pghgrage G@Atai ni ng a

bi ol ogi cal ssegaepLtet Havbhip spré,aeg&slmen@arwmw oL Ob s RAL Aﬁﬁg{ﬁlbém at a
| ocus of th netilllgl ei ¢ agid d. EhThe ttglgd corrgrl sin exé r)d W%ﬂ%ﬁgg‘ttﬁ
ecul “the et <

nucl ei ¢ aCI e 1n resence O |rs rlner
5 - sequencéd?fla&'\‘?f‘ﬁgsatlﬁel%'éﬁuéﬁc‘é‘eoﬁreae%%g%cﬁrﬁ%“éﬁéhﬁar’? H“Gl%q?ede sequence of
a tag conplkeimotpibekongiingives cach aufi dnicpfist:ag(icoagdenenrts as defi ned
above to f@ﬁéergere@amhlcmr%dg @Ju%%%ﬁowﬁyhtﬁe gomﬁe@gsé/\ﬂom @ne SCAHANGE
conplenentar¥ nan nSctxgqgncerOf &E c gs %ﬁgg Pe al klfIEd
nol ecul e iR pt ES@rice of “a BEf yrat £& %Sna grination of polymeriZation;
and (111) capable of dlfferentlal detection, one from the other,
wherein there is a gald derivative complementary to each possible
nucleotide present at said locus of the amplified sequence;
{<) specifically hybridizing the second primer to a tag complement having
the tag complement sequence of {A); and
(o detécting the nucleotide derivative incorporated into the second ﬁrimer
in (B} so as to identify the base located at the locus of the nucleic

acid.

In another aspect of the present invention, there is provided a method of
analyzing, a biclogical sample comprising a plurality of nucleic acid molecules for
the presence of a mutation or polymerphism at a locus of each nucleic acid molecule,

fop each nucleic acid molecule, the method comprising:

(2) amplifying the nucleic acid molecule in the presence of a. first primer
having a 5‘-sequence having the sequence of a.tag complementary to the-

sequence of a tag complement belonging to a family of tag complements



second pri rrer having 5' -end corrpl enentary the 3'-end of thgsgg*ﬁlégéé ed
sequence, with the 3'-end of the second priner extending to i rately

adj acent 'said locus, in the presence of a plurality of nucl eoside

tri phosphate derivatlves each of which is: (i) capable of - incorporation
during trapsghpssson by the pol ynmerase onto the 3'-end obcr/caommoss ng

nucl eotide strand; (ii) causes term nation of polynerization; and (iii)
capabl e of differential det ection,>%one fromthe. other, wherein there is a
said derivative_conplenentary to each possi bl e nucl eotl de present at said
| ocus of th&° SRPIFT FRY SsEYERHcE 2} ispatitquealvith RyBr iedil 24iRy at he second,
prinmer to astagredvrrphEiremtanaionge shererag ofor empent sequence of (A); and

(D) detsect i Bgremhend1tind aag,ildeetd%ie\@uiaval nge@wnaée:ﬂ & RbOydeRessagond pri mer

in (B) SO a§ec§091d| [glqﬁgll: XVanGe?{béﬁg oggﬁgn%gta%t Eh@e I 9 eh Sof.or:her.[ Qgplr}_lfclec?l c

acid. In another ‘aspect seht 1 nvention, I'sS provided a
met hod of AT NG"e 3 Bi6I vt %Is%a%Pél%nﬁfﬁeE?W@ 'éf’ ﬁT“tFrdéP'fetly of nucleic
aci d ‘nol ecubéiickey saihdopresincke afregenvet @t Roplugnlipyl yfmpeglkosiMeat a | ocus

of each nuchﬁ@oa&iadermkmwes el oga@ﬁcm%l el(q)a&bgblrgoggcul e, the method
conpri sing anpli f g the nucleic. ac ecu I e presence of a
first pri mer’(é% r@%lon gepruaé‘ﬁ%lé)tﬁﬁ?/lbﬁ él{ he” aﬁaesﬁccén 0 trLa ? B o

conpl enment aFygrtc’B”tgné“C]%E]Wén%'@aﬁﬁ‘ dl%hgaﬁiﬁ?pF%mtlﬁelan@?ll’-‘@e’fvaal‘?nam ly of
tag conpl ememt 9125 Jepapl@ G@54di MEXO24 O H3bkbtRET,/ CAOZBHRBS othdf, as defined

above to fomagx@an acmaﬂ flgeﬂsgai ﬁgﬂlv%tmet bor@plémentg oW éalahgposéﬁmence
conpl enent ar quence of extending the anplified

nol ecul e in '%{Ch eomd@s’é’f?@ %F‘tagabgllsﬂ%? af’ézetlélen8'“%L %é%doﬁ‘aleﬁfﬂr?rer havi ng 5' - end

conpl ef&nt aFBjFthﬁtﬂa?;lY éuHrighiz ingetmpkediden-insequencey tdweldleneridvais t he

second pri nete ex§ enthRGettO sbqavRed alcekny ; adj acent said | ocus, in the

presenge of aa LAl Yo Bleoerdgl S0SLAR 1 LiphOSRNA, o@%'svaagadtvgs gach of

whi ch Sapa i ncorporation _during transciption

pol yrrer ase b t'8 tsﬁ’ea% ke ’rﬂfn*(ﬁfy gy Patid H@c"’f’fﬁél”btottP?iéo'é‘tsr aﬁcfhe(lﬁc}ejc%luses
t erm nati onaefd;pol ymeri zation; and (iii) capable of differential

det ectuhersinofenf Lot ha) o;tshalslqumregabht hAeN1Rid Sic@a SRh&buderdnMatdeys

conpl ar ¥eyt Q.22 ssibl &, Ducl eoti de ent .at..said locus_of the
arpt | LR e 8 EXE0 IS Rec P R ARSI REY oo B0kl Prer 10

tag cofpt ?ﬁ haV| ng the tag -conpl ement sequence of (A); and (D)

det ecting t ke mughaotigde: @erahuq;rgééatilmc&{tmr atide ilatpgmtita@d SEGeAsh pfi mer in
(B) Soaﬁiyiﬁg'-ﬂﬁf&b@ﬁéai ng}ﬁg %m]lrggl%,tg %%ra&ﬂgacﬁgé{l%l t}agge g&r’p?%m%nta v

aci d; ylvh regclgc%c % &2 I's uniq nucl er ¢ aci d ecul e and
steps (A “at g 58? | eﬁr%;ﬁ?cev\ﬁ R BEF TR R S ERHER (it es PHSt He

pr esen%%:horruc.'i%lécﬁ:lgtnﬁé?cule, for each nucleic acid molecule, the method comprising:

{n) amplifying the double stranded molecule in thé pfesence of a pair of
first primers, each prlmer having an 1dent1cal 5’ -sequence having the
sequence of a tag complementary to the sequence of a tag complement )

' belonglng to a famlly of tag complements as deflned above to form N
ampllfled molecules with 5'-ends with a sequence complementary to.the
éeqﬁence-of the tag;

(B) extending the amplified molecules in the presence of a polymerage and a
pair of second primers each second primer having a 5’-end complementary
a 3'-end of the amplified sequeﬂce, the 3'-—end of each said second
primer extending to imﬁediately,adjacent-séid 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 mucleotide strand; (ii) causes termination of : .ﬁ
.polymerization; and (iii) capable of differential detectién, one from '

- .the other;




-is Yet another aspect of the present invention, there is pgggmggggg met hod

of analyzing a biological sanple conprising a plurality of double stranded
conpl ementary nucleic acid nolecules for the presence of a nutation or

pol ynorphism at a | ocus of each nucleic acid nolecule, for each nucleic
aci d nol ®p2>93he met hod conprising: (A anplifying tReT/goeAnoes’st r anded
nol'ecul e in the presence of a palr of first prinmers, each prinmer having an
i denti cal 5'-sequence haV|ng t he %equence of a tag conplenentary to the

seque eof n to a fam| of ta Iemsnts as
def i ng‘g aboy e gir)yggy%rn%fz?ﬁee o eézgllaessec\c/’vln ﬁ’r?o'me\[fs s i <-J’hcrg'%’s(‘3‘"(:‘fiiﬂence

conpl enent drag}’l’tlﬁb tﬂ‘ﬁéags‘étﬂ'eé?i@étoﬁe%lﬁ’é:et af; (# B)a2néxt endi ng the anplified
nol ecubes idettheinprescnaocofida @oliyaeivastn@iforateanto @he Seeomd pri ners

each secondpreﬁefge h@yn&ga@é @aﬁlﬁprmle%@twcxm@a@ 5a88% Qs 1 he anplified

“sequence, end of each said second priner extending to. I1mediately

adj acglﬁ‘?reéﬁl I%ec,gﬁgnc‘ﬁ ﬁf RE" fresEnde’ Jf “‘Hﬂ”ﬁ & ?Eﬁfholfucﬁﬁt‘f‘ &6t de

t ri phosisirale 2déritent i Mesndabhl efe whiccied sut (igh eaphbheledf naleorperati on -
duri ngrd paEsSE-PtdroBaddyottae . pol ynerase onto the 3'-end of a grow ng

nucl eoti de; & 2AUS te i on of. I Jzation; and (iii)
capabl e of- é%?}?lgﬁ}%rla% g?egtt%faon Vmolﬁ%%f ?%m b tﬁggo&éﬂg% W JZ%Q 3u| y 2005 WO
02/ 059?5%’1%?%2700%8?9 DY sheei ticcaid yoliyhirs dbzi ng each of the
seconthprreense td a agticonp! entndorphiawi ag ot berubagf earphement sequence of
(A): 30 (D)o et a0 the UGl 800 de.dEr Ll ve, Lasgeparat ed Tnto the

second priners in (B) so as to identif base Tocat ea at said | ocus;

- wherein the sequence of each tag of (A) is unique for each nucleic acid

mol ecltle arfdPEiEFEnq Aje andeqBy deacriirped thatPrirarhbading 1 G¢Heiaeerms| ecul es
in the presensetbé eacdncotdreh. talgncy@ﬂeaémhhfrtoa&aeeéqueh&e ofnyveayion is a

net hod” of anAbiARGAnd2hO kO eali15IPIE CAPTALSS naQs BeRha abdsty of nucleic
aci d nol ecul SS for the presence of a nutation or nor phismat a locus .-

of , -each nd&®fet & "Pohgf nﬁb‘fget‘fiﬁl’é““e?h&’rte@é@ﬁj?ﬁﬁ?iﬂe’ihf 9" ol ecul e, the
met hodPlconprrgiatgeally) ethybingi PG’ tével arbltée ubrdngndn athr prmsenca h€ 3ri rer
havi ng a 5'plSEguefcE niAvébigiel b pheaRns aaivaitay .eaipk ammBt asy t@)t he

sequence ofcBabadoc GQIRLEIENYBEl OB oL, Bnf 87 Of ! A0.0PP! eMent s as

defi ned above_ and -en ext e% to I medi ate adj acent 1he Iocus (b)'

enzymat i call’§ "e%?f‘@‘?‘lcﬁtﬁﬁ‘dt’ h&-43: caé’r?ﬁsotfe THEPPT r‘?§r‘°’arlﬁ ?’ﬁ&n%’r‘ié’s e tHif g
plurality cPraiicl ebdsiféerertiziodgpiattord eriey 19w &ke ogbér.ofhepeiethege if| )

capabl e of aeBayTAL;iGat NEOERP Bhdr@ArP HoOeddbepeksi BN n@f13c HHOPENGnt NIC] eot i de
strand; (iig;£3usgs, termnation of said extension; and (iii) capable of
dlfferentlal det ect’i on, one fromthe other, \/\herel nthereis a said-

deri v&Di ve SEBTTEREH BRI iBa CTRep BESPAPS PRIRTeBTTEE r B5EhfPhato =

tag complement having the tag complement sequence -of '(a); and
(d) detecting the nucleotide derivative incqrporafed‘into the primer in
step {b) so as to identify the base located at the locus of the nucleic - - -
_ acid molecule; 7 .
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 othex.
- The dexivative can be a dideoxy nucleoside triphosphate.
Bach respective complement can be attached as a uniform
_population of substantially identical complements in spacially discrete

regions on one or more solid phase support (s} .

.10 Each tag complement can include a label, each.such label being

-, different for—respective.complements, and step (d) can include
detecting the presence of the different labels for respective ' _ v

‘hybridization compléxes of bound tags and tag compleménts.



~said locus; (c) specifically hybr| di zing the extended pri miBJ @ éi in step
(b) to a tag conplenent having the tag conpl enent..sequencé of (2§§ and (d)
detecting the nucleotide derivative incorporated into the primer in step
(b) so as to |dent|fy the base located at the |ocus of the nucleic --- -
“aci d ol e¥Q%%%erein each tag of (a) is unique for ead§THLAIREINT acid -

. nol ecul e and steps (a) and (b) are carried out wth said nucleic nol ecul es
in the presence of each other. THe derlvatlve can be a di deoxy nucl eosi de
tri phosphat gAY ent _can_be ched as a uniform
popul ati on Pgl?thsetfbst ant| “al Fﬁe ‘ger?t%?cg rﬁe%ﬁf arr@?f?‘s?dl A SPACTAMtY discrete

r egi ong "o ERPT o &Fass| ?‘tfpﬁ‘i’ltééeo%ﬁﬁ’ﬁt?r tpinad) ifge Hixtageconpl enent can

i ncl udeea "FHGE oA Istiehsteahel: being different for respective

conpl eq®@nt S ja@ndiss €pe (td}g&aalémslﬂtil@t detecting the presence of the

differgnty | Sidor res Lve I bri d| tion conpl exes of bound tags
and tag ?:orrﬁ?enénggo Ef&sﬁ‘ldceltt crz‘@f)éml §3% SRR EAGIPEER H82 Anot her
-aspect of th&9ChvaSt iufing ad’@§9%1tﬁ€t hod of determining- the presence of. a

t ar get tidiis pextcednofa H@ipAg ORbamathr: tcAtid Xbtdd® ion trdaeer,ryetditm} conpri sing

the steps ofendik orjsagﬁl . " oile@b oviding a
first dgt ecti od% ; :égﬁ%?ﬁﬁég%l%%}b?n%i gé o5 %mdjt grg%{%and : J

~includin a "t ete tag '1) exposi ng a sanpl e of the m xture to the

det ect #8h mBTEEJgneermibomdi tiibmsiestid abim etentpeefithe (iorenidus ejhesaind
speci fic bi ogH mgmiok ¢dn@aiDhetike g thdpl GRhi HahYig RY QéG#uQﬁ&g a famly of

sui tabl e tagon&,g;gqgneggemtg Sficthe dhvention wherein the famly contains a
first t | ement “havi ng a sequence c%rrpl enentary to that of the first

tag; (‘v PESFHY thie Sé‘%'i‘ﬂ;ﬁ E° tt8e t 1781 Pa Rf | §p9ofompagrebApindme mosdirides

conditi ons S‘tﬂttﬂlalﬂ €o trerp@Er 1fht daose) C aisefis pebrtifdicatiybrdrdzatri o4t 0hg t he

first tag -amd and th Scohplueanpl enent ; (vi ) det erm ni ng whet her a said first
| ement_is bound to a

det ect; ridized to I rst
('v?)n nPét%LMmli){%) w!h l:her a sata.«{i1 fflaeii det&ctlﬂ?ﬁl‘g ?yeglg% lﬁ‘rd a%saeﬁtrec.tof sai d

said labelled target in order ermne
target in t?i"e‘dn‘?"’}?t fretenptetePamd to & Reiq iif*%qﬂta@gtaemmttemtrlts | i nked-to
"~ a.solid 5 sigsporineathcapspecd ot deeatd on safiathegstipRomie andusd ep (Vi)

i ncludes daireiing, ttlae ﬁ&@é%gecc%lémtf o $1ml-abgl aéoﬁé' d specified
| ogati.Q ort'Aé!tSstte st..ta ment can include a second | abel and

| eme
step S i ncl udes et ec ing ﬁg% rESERTE Sf‘dﬁ’fépfﬁ"rlétmﬁﬁ‘tfieﬁecond

eteécting the presence of the flrst label at said specified location.
Also, the first tag complement can include a second label and
stepe{vi) includes dﬂtecting the presence of the first and second
labels in a hybridized complex of the moiety and the first taé
T 10 complement: . car “
Further, the target can be selected from the-gfoﬁb‘eoneisting of
organic moleciles, 'antigens, proteins, polypeptides, antibodies and
nucleic acids. The target can be an antigen and the first molecule .can
be an antibody specific for that antigen. —
5 . The-antigen is usually avpolypeptide or protein and'the labelling
step can include conjugation of fluorescent molecules, digoxigenin,
biotinylation and the like.
The target can be a mucleic acid and the labelling step can
ineclude incorporation of fluorescent mbleCules, radioiabelled

20 nucleotide, digoxigenin, biotinylation and the like.

Further aspect of the present 1nvent10n, there is prov:.ded the hybridized

molecule and primer of step {A) as defined above.



| abels in a hybridi zed conplex of the noiety and the first %?ym {hos.

conplenent. - w Further, the target can be selected fromt roup .
consi sting of organic nolecul es, antigens, proteins, polypeptides,
anti bodies and: nucleic acids. The target can be an antigen and the first

nmol ecul e can be an anti body specifigzébr that antigen. - 15 The-antigen IS
usual Iy a peliypeptimde Qp.Qrot eih and, t ahgl l.ing step can include |
conj ugat.i.on .of quQrescg%t Iecﬁ es. %%VEXI eﬁ%ﬁ% E%FP éaagIats ofifand the

like The farget can Be & huctdi € 58 & ANT oh h?éb@PFFﬁg“éf%bs%ﬁﬁme?ﬁe#ude
i ncor pdi<ati 6 O?IF?%6P§§@§ﬁFSnDIecules radi ol abel | ed 20 nucl eot i de,

d|g0X|g££%£5r Riotlaykathon and. the(lsb(ggE ﬁgrgper aspect of the present
Ed Gir7 @6

i nvent 1@ ﬁ@h%mh§mgégy %d the hyh jol ecul e and prinmer of step
(A asggggﬁ%Q_A PRevennicierad July Zgﬁé;uﬁa@ i)StI|| anot her aspect of the

pr esenatii@RtiBmrTtheserars. provi dede@ Ietood; nol ecul es consi sting .
essent eattoarofiTtavsaorterorrdcof t he fekd owm wg:-$i sted sequences for wuse as
tags OFATERFACOETAPSABATESTIGAT TTCTAT TEAT IGABATIAAAG - (SEQ-ID NO1) | -

TGATT ;(ﬂ?;EQ | D NEFBg IDGHPTGTAAGATTTGATAAAGTGTA (SEQ I D
NQ: 3) AWF‘F@@!?@&DE?‘, FHASFAATGTA (S 5’39604 ; GATTGATTATTGIGATTTGAATTG
(SEQ | BIRGTBH TS : GATT "D NOB)
ATTGGTAAATIGTA G0 PEQ | D NG %ﬂi&}T | TGATAAAGGTAAATGA ( SEQ | D
NO 8) H i AACTADLGAAEGIAMAECATT (Skéad BoNe 9)2) GATTGATTGATTGATTGATTTGAT

( SEQ I@;%&A&@GTAMME@MGAAAGTGM A CAD (r@ﬁ@;l D NO 11)

AAAGGAGHTHGAT TOATAAAGT:GAEATBEQ | D NGHR)kp FGRAGATTTGTATGTATGTATGAT (SEQ I D

NO 13) GAIGATITEATALAGRNASGAT TGATT ( SFRQ D MO 1E4) GATT AAAGTGATTGATGATTTGTA
EQ | ERAGBAL GM@\BWMGAAAGAAWR @E@)I D NO 16)

G?’AWG%EQ | D NEFER7ID GTAGATTGATTAAAGAAAG (SEQ I D

hKIlS) ﬂ}‘GEHAT ( ) %) TTGATTGAGATTGATTTTGAGTAT
(SEQI D eSO TGATCAATGAAT D NO 21)
GT. AAT ' toEQ | D XD M{%EATTTGAATGAAGATTGATT (SEQ ID
NO 23)GT&M@E%MG@MTMAG (GEQ D NQ224) -

TGATGATTTGAATGAAGATTGATT {SEQ ID NQO:23}"

TGATAAAGTGATAARGGATTARAG {SEQ ID NO:24)

TGATTTGAGTATTTGAGATTTIGA . (SEQ ID NO:25) .

TGTAGTAAGATTGATTAMAGETAD (SEQ ID NO:26)

GTATAAAGCGATTGATTTTGARARG (SEQ ID NO:27)

GTATTTGAGTAAGTAATTGATTGR (SEQ ID NO:38)

GTABADAGTTGAGTATTGAARALG (SEQ ID NO:29)

GATTTGATAAAGGATTTGTATIGA (SEQ ID NG:30)

. GATTGTATTGAAGTATTGTARAAG (SEQ ID NO:31)
TGATGATTTTGATGARARAGTTCA (SEQ ID NO:32)
TGATTTGAGATTAAAGARRGGATT - (SEQ ID-NO:33) - .,
TGATTGAATTGAGTARAAMGGATT {(SEQ ID NO:34) "
AMAGTGTARRAGGATTTGATGTAT (SEQ ID NQ:35)

' ARAGGTATTTGAGATTTGATTGAA . {SEQ ID NO:36)
ARAGTTGAGATTTGAATGATIGAR (SEQ ID NO:37)
TGTATTGAAAAGGTATGATTTGAA (SEQ ID NO:38)
GTATTGTATTGAARAGGTAATTGA . -(SEQ ID NO:39)
TTGAGTAATGATARAGTGAAGATT (SEQ ID NO:40)
TGAAGATTTGAAGTAATTGARABAG ~ °  (SEQ ID NOQ:41)
TGABAAAGTGTAGATTTTGAGTAA - (SEQ ID NO:42)
TGTATGAATGAAGATTTGATTGTA {SEQ ID NO:43)
ABAGTTGAGTATTGATTTGARARG {SEQ ID NO:44)
GATTTGTAGATTTGTATTGAGATT {SEQ ID NO:45)

' AAAGAARGGATTTGTAGTARGATT - - (SEQ ID NO:46)
-GTAARARGAAAGGTATARAGGTAA (SEQ ID NO:47)
GATTAAAGTTGATTGARAAAGTGAA = {SEQ ID NO:48)
TGAARAAGGTAATTGATGTATGAA . . (SEQ ID NO:49)

- AAAGGATTALAGTGBAGTAATTGE - ({SEQ ID NO:50) .

ATGAATTGGTATGTATATGAATCA {SEQ ID NO:51) - S .



TGATTI GAGTATTTGAGATTTTGA (SEQ I D NO. 25) TGTAGTAAGATTGATTAQg\@@@ﬁog_SEQ I D
NO. 26)  GTATAAAGGATTGATTTTGAAAAG (SEQ | D NO.27)  GTATTTGAGTAAGTAAT TOATTGA
(SEQ I D NO 28) GTAAAAAGTTGAGTATTGAAAAAG (SEQ ID NO. 29) - °

GATTTGATAAAGGATTTGTATTGA (SEQ | D GATTGTATTGAAGTATTGTAAAAG (SEQ | D
NO: 31) ¥%@H¥J%WTGA ﬁpgézi TGATTTGAGATTAAAGAAAGGATT
( SEQ | D Ner@3prardidReidAAsAaT g NO- 34)

AAAGWGWAA%A&E@@&E&%&&E&&%Kﬁﬁﬂ@| D NO: 35&@Aﬁ¥6%ﬂ¥¥'rTGAGATTTGATTGAA (SEQ ID.
NG 36) ' ATTGFSASTAGAGATTAGARACGATTCGAA ($418EQd RolNE)37)

TCTATTGAARASCTATGRRARRGANIGISER | D NO(8B) 1oGRATSGTATTGAAAAGGTAATTCGA - (SEQ | D

NO 39-) FARSRCTEATGATAARGIGARGATT ( SEGEM® INONGY7)-
TGAAGAT THFEACEARTIBIAGMEYACTAA.  ( SEQ KEFNGDARY: SEGAAAAAGT GTAGATTTTGAGTAA ( SEQ

] GP@?E?‘EW%WTTGTA %%QIPDNM%)

GAWAGATTTGTATTGAGATT (SEQ ID

v 445)

g’;TNTOGgTGQﬁAAGTGAA (SEQ ID -
AT

AAACCAT TABAGTCAMGFAMAGASES | D NO. Bl 1nAle
‘NO 51) RBATGAYAPEASCASRATAERAAATGAATGEATEATGARAT TG ( SEQ I'D NO. 52)
ATTGAT TGTRASTENINEEAATTGGESED | D NO 630 rATKGEAAGATGAAAMAGATGAAMAG ( SEQ | D
NO 54) FFTETRIGRIACTETAIITAT TGA ( SEQERDINGIGSEE)  ATGATGTAATGAAAAGATTGTGTA

(SEQ | DPKBG %@W@TGATOTA@&WGIS IEEED NO 57)
AT' TGATGAGEATAY: _ @{rTGTGTAATTGATGATGAA (SEQ ID
NO: 59) ( . D%xgg TGTAATGAGTATTGTAATTGAAAG

(SEQ 1 D&GTTGGT QLp NO-. 62)
TTGAGT AARRGAATHTREAYAEDARADIO | D NO(©3) 10 GHhATIGAATGAATTGITGATGTA (SEQ I D
NO 64) CcheRAATPEEFANARIGAGARAAAG ( SEQeD DriN@0623 ) TGAATGAAATTGATGAGT ATAAAG -

(SEQ I DWGATTGGTAATGATATGA (SEQ ID NO:76)
BAAGTGAAAAAGATTGATTGATGA (SEQ- ID NO:77)
ATTGATGAGATTEATTATTGTGTA {(SEQ ID NO:78)
ATGAGATTATTGGATTTGTAGATT © (SEQ ID NO:79)
TGARAGAT TATGAATTGGTAAGATT (SEQ ID NO:B0)

. ATTGGATTATGAGATTATGATTGA (SEQ ID NO:81) -
ATTGTTGAATTGGATTARAGATGA (SEQ ID NO:82)
AARGATGAGTAAGTAAATTGGATT (SEQ ID NO:83)
AAAGGTAAGATTATTGATGARAAG (SEQ ID NO:84)

. ATTGATGAGATTAAAGTTGAATTG ' {SEQ ID NO:85)

" GATTATTGGATTATGAARAAGGATT (SEQ ID NO:86)
GATTTCTAATTGTTGAGTAALTGA {SEQ ID NO:87)

" ARAGARARGATTGTTGAGATTATGA (SEQ ID No:88})

' GTATAAAGGATTTTGAATTGATGA (SEQ ID NO:89)
TTGAGATTGFAAATGAATTGTTGA (SEQ ID NO:90)

 GTATATTGATTGTGTAATGAAAAG (SEQ 'ID NO:91) "

“TGATATGAATTCGATTATTGGTAT - {SEQ ID NO:92)
ATGAATGATGAATGATGATTATIC {SEQ ID NO:93)

- ATGAATTGATTGGATTGTAATGAT : (SEQ ID NO:94)

©  GATTGTAATTGAGTAAATTGATGA {SEQ ID NO:95}
 GATTATTGGATTAAAGGTAAATGA . (SEQ ID NO:96)
ATTGTTGAATTGATGAGATTTGAT - {SEQ ID NO:97)

GATTATGAGTAAATTGATTGTEAT (SEQ ID NO:98)

: GATTATTGTTGATGAATGATATTG © (SEQ ID NO:99)
- TGTAAAAGATTGAAAGGTATGATT (SEQ ID NO: 100)

Yet another aspect of the present invention, there is prov1ded the compos;tlon
as defined above wherein under said defined set of condltlons, the maximom degree\of
hybridization between a molecule and a complement of any other molecule of the set is

. ho more than 15% greater than the maximum degree of hybridizdtion between a molecule. !
and any complement of a molecule of the set, more preferably no more than 10% greater, 1

more preferably no more than 5% greater. 5

TGGTATGTATATGAATGA (SEQID



GTAAGTAAATTGAAAGATTGATGA (SEQ | D NO 67) GTAAATGATGATATTGgﬁM@éFSEQ | D
- NO 68) ATTGTTGATGATTGATTGAAATGA (SEQ | D NO 69)  ATTGTGAA GATTGA
(SEQ 1 D NO: 70) - ATGAAAAGTTGAGTAAATTGTGAT ( SEQ | D NO 71)
ATGAATTGAAAGTGATTGAAAAAG (SEQ | D NO. 72) - GTAAATTGATGAAAAGTTGATGAT ( SEQ I D
NO: 73) AAAGTGATGTATATGAGTAAATTG ('SEQ 1 D NO 74) GTAATGATAAAGATGATGATATTG
(SEQ 1D NO'75) - '.. TTGAAAAGATTGBIMATGATATGA (SEQ ID NO 76) ..
AAAGE@LATAAD GAEFATIGA BEAHESERERNQ 77) ..  ATTGATGAGATTGATTATTGIGTA (SEQ
| D NQra@lesATGAGATTAT' TGGATTTGTAGATT (SEQ I D NO: 79)

TGAAGATTATGAATTGGTAAGATT (SEQ I D NO 80) AT’ TGGATTATGAGATTATGATTGA (SEQ I D
NO 81) ATTGFTERATT AT TRANGATER P SEG I T IeRG 8 2P ichAAAGATGAGTAAGTAAATTGGATT
(SEQ 1 D NO 83) AAAGGTAAGATTATTGATGAAAAG (SEQ | D. NO: 84)

ATTGAT. GAGATTAAAGTTGAATTG ( SEQ | D NO. 85) GATTATTGGATTATGAAAAGGATT (SEQ I D

NO 86) '... GATTTGTAATTGITGAGTAAATGA (SEQ I D NO. 87)
AAAGAAAGAT" TGTTGAGATr ATGA (SEQ I D NG 8a) GT ATAAAGGATTTTGAATTGATGA (SEQ
| DNO: 89) TTGAGATTGTAAATGAATTGITGA ( SEQ | D NO- 90) - ot s

GTATATT. GATTGTGTAATGAAAAG (SEQ I D NG 91) TGATATGAATTGGATTA?PGGT AT (SEQ I D
NO 92) ATGAATGATGAATGATGATTATTG (SEQ | D NO 293) ’

ATGAATTGAT' TGGATTGTAATGAT (SEQ I D NO: 94). GATTGTAATTGAGTAAATTGATGA (SEQ I D
NO: 95) GATTATTGGATTAAAGGTAAATGA (SEQ I D NO 96) ATTGITGAATTGATGAGATT' TGAT
(SEQ ID. NO 97 ). GATTATGAGTAAATTGATTGIGAT (SEQ I D NG 98)
GATTATTGTTGATGAATGATATTG (SEQ I D NO 99) - - TGIAAAAGATTGAAAGGTATGATT (SEQ
I D. NO. 100) Yet another aspect of the present invention, there is provided
the conposition as defined above wherein under said defi ned set of
conditions, the nmaxi nrum degree of hybridization between a-nolecule and a
conpl ement of any other nolecule of the set is no nore than 15% greater

t han t he maxi num degree of hybridi zati on between a nol ecul e and ‘any

conpl enent of a nolecule of the set, nore preferably no nore than 10%
greater, nore preferably no.nore than 5% greater. - ', 25 July 2005 32c
DETAI LED DESCRI PTI ON OF THE | NVENTI ON FI GURES '




Ref erence is nade to the attached flgures in which, 25 July %99
02/ 059354 PCT/ CA02/ 00087 33 Figures |A and IB il I ustrate resul ts obt ai ned
in the cross- hybridization experiments described in Exanple 1.- Figure IA
shows thegé%?@ zatl on pattern found when a mcroarray containing all 100
probes (S to 100) was hybridized with a 24nBFTEAIHYPRICI eot i de
havi ng the 5 conpl errentary sequencg to SEQ ID NO: 3 (target). Figure IB
shows the pattern observed when a simlar array was hybridized with a m x

of all 100 #iakged §A anll . B 111@%‘:191@9%5@9!5‘ gﬁlgﬁ/&gg:htah&o%gquences
ure shows the intensity of the

conpl e 100. Fi

si gnal ﬁ%%fti& e QﬁmbeélF efe'fnge‘iomn%fa@ﬁgedlse&ﬁ%‘fﬁ?e”( iPReecked in Tabl el)
and it Ykl,réflr‘;ﬂaéi'@hi’a‘iﬁﬁf’alfﬁ%’ﬂi Hien dedcrpiyeny icontSiain el 1o ipguibes 3s8os a t hree
di nensipmak: ¥ epriesenhattiybiEhenilth G PSSy dl!@iﬂudléﬁia@mamgeméed for the

S € HIENEAH1 HenFAGUE Erun r | Bear AP 85 ULLS,8oun 1 n
Fi gure&ﬁ@’z:;rt%l relg’lrjogquce@égggﬁg inbﬁtg3 gt I agonal g%f tE K Lgl %E‘ﬂa‘ure 4 1is

i | Tust AT ve 1? % UM S o8 r’!‘@a ?Y&Fl%fﬁe? e it °fta&ﬁg%’c° EGE@:‘%D NO: 23,
t dr get 10 <léyonpmrdertédgrobadng dihet $raud @@ s proopbmentarkxenpke 18. nokhe dyFl f or
each bead is plotted. '.. 20 DETAI LED EMBODI MENTS The invention provides a

famly of rg I brd.dizing '.. seguences. ‘The invention-
i ncl udes g 1941,%&5 %0% gg%tjin%gml ﬂfegh m Xt ﬁjrs' Fht for Sachiestsités by the use
of % anfdtrey S?Q“Fﬁ‘ée éé%éﬁ‘teésl%§a § gbrné| et sodelesentehteinedgs. The fanilies

of ol i ¢FsAVeddin Beampiguzence tags are designed so as to 25 provi de m ni mal

cross hybrnﬁd@z@tm Ui b g SOLE PG DLACESS HEnADose. - sequence
ces, Wi ll not "cross bri i any ot her _

wi t hi

sequenrhce dﬂrq]ﬁ% %tléhacir Fifind SF%}Jeﬂﬁ"CfePf fﬁﬁ?‘iﬁ‘p?lazft éeWb‘i’qddPiatl on
condi ti*gRte %no%ﬁe B‘?S"flﬁésséloglkllpl Bguie 2t e aedroddded alvuerthizon i S
paust i clikagray asebsildrawinghi ghly parallel processing of analytes. 30

Fam |'i es ofps Gl ggqgcl qggh(ygl\%e ags _The present .invention includes a
fam | y b nluc eotid gy%%&t-g %avén %egcﬁr ermns‘flfia%&ed to be

m ni nal ?/et ?SEgs ]Efl\'Br??’dl Al ok \)ﬁ" HLedaftienotmered tarbs Fodnpropepfor

pol yndereERti HesThs Mhidsr is9eh eadis.sapfoamd.y of tags, and their 35

conpl ements as tag conplenents. The oligonucl eotide sequences that bel ong
t @of a%&ﬁn%mﬂyes that do not exhibit cross hybridization behavior

can be deri ved %gorrput er pr ogranms (described in international patent
publicati oM NOFVEROL ML PEYEEeS 2 T 1y rdgrimisaliecresadnhoitiisingener at i ng a

mexi mEfstRRAERr Bfe WiwRbEdnl yndndss adbthod fohybrtilizZédgLRohpaueleki de
sequemeesutl &by Gl RR StIFIRI1128¢ ras,d Q«J:tiugi{@es as oligonucleotide sequence

tags. The families of oligonucleotide sequence tags are designed so as to
‘25 provide minimal cross hybridization during the sorting process. Thus any
sequence within a family of seguences will not cross hygfi&iz; with any other
sequence derived from that famlly imder approprlaye hybridization conditions
known by those skilled in the art. The invention is partlcularly useful in
_ hlghly parallel processing of analytes.
- 30 . -
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.
.This family of polymucleotides is thus useful as a family of tags, and their
35 complements as tag complements. ) ’
The oligonucleotide sequences that belong to families of sequences that
do not exhibit cross liybridization behavior can be derived by computer
' programs (described in international patent publication NO. WO 01/591571).
The programs use a method of generating a maximum number of minimally cross-

.40 . hybridizing polynucleotide sequences that can be summarized as follows.



.25 July 2005 WD 02/059354 PCT/ CA02/00087 34 - , First, E%I (}b sequences
of a given length are created based on a given nunber of l% ¥ Pements
Thus, if a famly of polynucl eotide sequences 24 nucleotides (24ner) in

| engt h is“g)e mg% froma set of 6 block elenments, each _el enent conprising
4 nucl eot | Phen a famly of 24nmers is generated 5 cBRECHBAONNG al |
positions of the 6 bl ock elements.. In this case, there will be 66 (46, 656)
ways of assenbling the 6 block el énents to generate all possi bl e

pol ynUf.neeI Iadseéegtg%agéﬁeg%fny%%ﬁ hgﬁ‘g%h'a{}e' &JlQEéh fonsLfaiplgqare inposed
set_  of Fes on thé Tdentities of

on the_s O@cl?e]l qe esse

the bloCKS suc at oot o%é et eﬁa“&?'l}? ?vwlﬁu?éaﬂgﬁcwwqef"’ #ot exceed
t he de’@ﬁcé%mﬁrfle%dﬁﬁv%gyﬂﬁé@igrtbc%é%%em frétesesdtwof sskipsknelesentA| | each

pol ynueleeatt densesiiens aticgRnedatl ethewhd Ehnheyr bR kUl £gemiSressaved.

Sewen&@lsgmmg 80020 AliSn P Bl AP bl QLRGSO gegLs aLe S phag hel dence

matrix, q ncidence matrix i.s presented as a Andt

sequences W Rt HEYHES| 16 Propere s BP%?%@%%FWW%W% hybrl di zi ng
are f epteitleoprlyBugiectidguesaobndehe 23i npiiectgBaphin whigeth nmay have nultiple
cliques. OwfstkaChisuee ifgUAIAI A% Zeqidhdablyn LAL Qg aupber af - @%ences s

found, eqguen xpe ytestedto determne i 4s a set
of m n?%% 3 %%os‘ge%%h%%s cifeﬁen%&%ceqsuseuﬁceshatﬁmg Wt HEYCHR 8D &8R used to

obt’ai rﬁeﬁ}ﬁ%}wﬁ)dﬂﬁbm%r%’%ed Fyprdedios ag tragjsgnfdeFhisidebdtwedrathemeetiche subj ect
of t hisgpatcent apD|PbEﬁ'iubD&’ht1t?rﬂ sddienb® Badkrbtd WElRS SoefadH-ORalesafar oach to

the selagedl @&ﬁgﬁcegncgum ifne SRAPANGERA NALALC W S8EL L0, dESEld 08, Lhe DI ocks.

For exan Je gre n4d different tetraners be obtarned fromn

di f f erén nuclT o0t 13885 MY * sPaRtierE-aked shehn roRjuand theregrencks a nore
pr ef erti&d @WFMPIQPI?E‘F&E ofrkeing] figima2B6 cposshyiirédidhyg amerDuneronat ur al

nuel ect cUefe aite tis 8ampIWbGRPRS B & RLARLYe &d1HQSS IR Gk eldnager sy gen only 3

bases ALE.UseA Asuil preferably 32 different tetramers-when all
sequences lhal\?/ggaonu:L a%ir%glaggell\aﬁ)u%ﬁr Seqiences” ¢ant “éldcgcrrﬁ S0 0T £ Subset  of

nat ur aelxp%raf?%%tar]rﬁ%ttesb‘?de?érdﬁ‘b‘fry‘l% if Ja\:néls @ sSegqlidheteiderdreet from bl ocks
t hat dwbridéfing esnuenees. ofids bastopdssassn nsed ub cﬂha,txacthemostnoasc;mise:

exanplh@brﬂdﬁlzfr@db@snef aegfmn_aéat%}esgfeomgwt %Er&ﬁglga%eﬁtor ;.90 Qr reduced
pokential fQr nEbRN éi%ésdaz% Lo, WL o RaUr e Set s of

bl'ock sequences that are most. pr ef"?i;’lpafﬁl F‘?’n%%r??g?‘ﬂ‘&?‘? 9§ $=T °6s of non
cross fi il amie at"%tg‘s@é(fﬁeﬁ‘ﬂisé?besh?mP@%ntﬂorm@@@ppﬁml ammt @l y equi val ent
st abi ldifferent theramersTatitoran foet iR ain@ 6t n G pEa¥n@Tudldot idierndal-ock

sequerRegna0f btab@g set anai-ctﬂ'ugs SJ%QHLCQ PfOY i n%?‘e %@e%g%eé CAMEAGES: ttgg‘age Q:? have

i sot hginal ly. pOSSl <CAI be acg i eved for exa mai_nt al ni ng a const ant

base conposi.tion Tor ari Bfot sﬁﬂéﬂcé&c%ﬁEﬁEE\?an‘éseé MoR® three A's or
T28 f@8Fe EWYbe(PRS%’é’&EetﬁééamePF eher aply 3 botescangsesedhy bt alidz@ngloset s of
bl ock pseitaranyes: i kferber CofRinksLenéid am l%bgféﬁae@fhavé edienses.t hat are

Tl et I plobR S s SAAUENCERoB00 e s ALl LELENLAL IO pesach ot her by
at | east Qs_nlsnatc ance SUC se uences )
preferably A and &. Sequences derived from blocks that are deficient in

one base possess useful characteristics, for example, in reducing potential
30  secondary-structure formation or reduced potential for érdss hybridizatidn
~with nucleic acids in nature. Sets of block secquences that are most
. preferable in constructing families of non cross hybridizing tag segquences
should contribute approximately equivalent stability to the formation of the
.correct duplex as all other block sequences of the set. This should provide
35 tag sequences that behave isothermally: This can be achieved for example by
maintaining a constant base composition for all block sequences such as oﬁe G
and three A’s or T’s for each block sequence. Preferably, non—cross.
hybridizing sets of block sequences will be comprised from blocks of
sequences that are isothermal. The block sequences should be different from.

40 = each other by at least one mismatch. Guidance for selecting such sequences



25 July 2005 WO 02/059354 PCT/ CA02/ 00087 35 is provided by tég gs for
sel ecting prinmer and or probe sequences that can be found |nm8 I'T shed

t echni ques (Robertson at al., Methods Ml Biol;98:121- 54 (1998); Rychlik
et al, Nu%éf"bz%ség ds Research, 17:8543-8551 (1989); Bresl auer et al., Proc
Nat| Acad SCi78%.3746-3750 (1986)) and the |ike. 5 AdBFVCARANHets of
sequences can be desi gned by extraaool ating on the original .famly of non
cross hybridi zi ng sequences by sinpl e nethods known to those skilled in
the arts Aopiehesy edidy hown as SE D NOS: I to 100 in
Table |, pi‘ua‘{ act eyil zat ?g]né(% &fleJth rﬁ%?ger ?Lm_;t gtiﬁesr‘:i nf’%\ & HasPer f or med
10, to determ R Phes S8 fryiayes (ﬁ‘étéeét§‘§’qﬁérﬁées P{eéh‘?dﬁrl‘?ﬁlsb@éhﬁ d2tupl ex

st ruct 8t ed29r hrydhdik et orp| Burdaicahyidserrences andsinassessogbhe potenti al

for Cz&f)ﬁﬂaﬁgtbét@lzatﬂreﬂ NthacAQQc§GQH§&%@§-3%6 e(1§é’é3§ Pa%ﬁ' @r%d 1. and Splt)ttﬁd
ontg B$Sorshi r ey were he surface am ne |inkage.
Conpl egnt ar?ht%egt%sééwg c?télcsze%vg?ne% g”begd% eﬁ?ﬁpﬁﬁﬁ’i‘%ﬁeﬁ‘el deiRadual ly to
. THE Hr PAY BT 5Y’?Wﬁ’g“f1$1éeﬁ%ﬁ°1a§/ byf sirple gethrdndmovags. tHeee mat i on of

dupl exskitliet tinrgs was detected and quantified for each of the positions on

the '.. array. pEQQ&EQI-edt t@gmt;t?g)fs%buggé:se% p&b%prage&()aﬁj gxpsel egﬁ?t Jhat "i's

t he pe t orned int sence Of si n|f|c “Cross
hybr i d?izbgtg i orr:a&har ‘céjtregé FHRY &At Sty BT 24t 1Y seBRare Fﬁﬁs"’asl' Recfesed ts of a

sanpl etﬁéemﬁ?ﬂlt%%tﬁbe%ﬂtw%f shepsnsiquefiagur® torm Bpepiree ksprhows t he
Eygrl gztz:agtms yiah t et Sﬁﬁﬁle\ﬁ&&'&rﬁ SEERAL TAY CPMALDI Y ﬁ'tlanélgg R obes f vas
ybri dize -Lhe tardet cC ementary_t sets o
pai red sg HS}H'i(.:!i&r %%gopoﬂfhgt%oot %JIB i eweggnﬁngﬁgn ﬁfﬁn‘gﬁp?ﬁt@dt%ﬁ@et Fi gure
Ib sho ‘Tasaf"f‘%’?antléeé(eﬁe’iﬁh‘é‘hlpge‘%F?nqhﬁrs%f?‘aaybmmum/mmg‘zed with a mx
of al ICOI'BEP“@BtaEIa'r et seqiFhesewersQy-Sabaldi catiehbhatiztdanfamihangf tsequences
which the &hey Swbhechg thetMQypaﬁ kb, Se(&gghcget&égedi,oqﬁaugnf&néu of non-cross

hybr i Cgt%hmréé Q‘QL de%gg% antli;reg %oé-t ?;H:é %.%&FT O e 0> ﬁybl’l di zi ng

sequences can be expan I'NCo |98ﬁ’d’|1°’[“’et°f‘at‘f¥€r sequences
that &*UsE&h ﬁfc%lﬁs%%ewuﬁacesomrrém?ér a gmpscted. gbriutt ebeimesecd N one
exanpletch dupleaduis ifonad MOEES avlinee dinslididectand drbes 8eRaLA98, Of new

sequeng:eér Eeri}@yeﬁ@%bﬁ%riggzlggrcoh&ﬁ: Hxﬁ OE'hea es1QL 2 953 taél kers in a famly
of oseqlggplcd%agl at_were obfained fromthe above " et hiod US| ng 10 tetraners.

this case the Tour  Rddt fTHWEI L wof @eradfeshous | et waridizationd pot enti al
hom)l é’dF%"smvﬁel‘i‘ when potiemaraly comdintig atis 106 p85bept Wrar hywat dized YWOMW ( TTAG) ;

WYX (8% TRk ge tX¥sWlEeAdAG)y a0p Y M8l £3LT T) The TR et b Q;fa,tl,algémggg LOf . sequences

cont aidB+AG psiaX +¥ohd b e S 20 e wor.ds J. 6 or 7,529, 536.
These gg%ugnceg rzp%%%gg)ni’eﬂ% &t%;?ﬁ?ﬁ :":lg. €S & er#c%%ret#tsg owEo b n

repet PET VA ragrons™ t%ﬁtlmp]laésaéﬁ’ff‘bdiaérﬂYPé}d’iW%r"ﬁlﬂlF 2ati%ont pAdbI%ems such as
fdar SPY9P5Fe TGFsa rsPHitkaimdbemie (mbgthe AMAlyorf JdmE)ceeryiiahris- tf G s. Each
40 of shhiese cﬁeqmmge&nwa&ncmaéaeds t0 £}y SEOUENCEo 5Ly ad 16 Ofdagy N

fam | )éetgjences

The family of 100 non-cross-hybridizing sequences can be expanded by

ihcorporating additional tetramer seQuences that are used in constructing
30 further_Zémer oligonucleoctides. In one example, four additional words wére
. included in the gemeration of new sequences to be considered for inclusion as
non-cross talkers in a family of sequences that were obtained from the above
method using 10 tetramexrs. In this case, the four additional words were
selected to avoid potential homologies with all potential combinations of
35 other words: YYXW (TTAG); WYYX (GTTA); XYXW (ATAG) and WYYY (GTTT). The
total number of sequences containing six words using'the 14 possible words is
_ 14° ox 7,529,536. These sequences were screened to eliminate sequences that
contain repetitive regiong that present potential hybridizétion‘problehs such
as four or more of a similar base (e.q., ARAA ox TTTT) or pairs of G's. Each

.40 . of these sequences was compared to the sequence set of the original family of



25 July 2005 WO 02/059354 PCT/ CA02/ 00087 36 100 non-crosg-, hﬁb{g’bgl zing
sequences (SEQ ID NGs: 1 to 100). Any new sequence that contal a mninal
threshol d of honol ogy (that does not include the use of insertions or

del etlons)ijl uch. as 15 or nore matches with any of the original famly of
sequences WA %8t hi nated. In other words, if it was 5 PEHEABN®ORT0 align a
new sequence with one or nore of _t origirnal 100 sequences so as to
obtain a maxi mum si npl e honol ogy of 15/24 or nore, the new sequence was

dr oppedoo "nShIHil:Es RoBRLOLYg WeRD a=Rajy n&f..SeaYsdIces, .S defined here as
the nugher of paiys af.n cl%?;% des tﬁgt a?e rratch?dr}g a?’e The"'shfe as each

other) In a conparison 0 PodoBRGEEAERYE 89SA BRd iBgivdndhegraeot. al
nunber °ofitpettérrs ar %‘F*tlﬁé%) S“%Xkﬁ MSNPS imapd eabdws | vegl "aniy sofobhai ned  when
two sequiariess taniayadi gagenwis Raachuiaihal S0 a8zt ahaye i he faxi mum nunber

of pai pockiiRl €biNdouClanLiflene. |MuAlY. QS Lhe.SEL, gl NGy, seduences so
obtained was referred to . as the "can |da t e sequences 8? t he

- candi d3TE SEGuBN ST WER AP f“?’&r’“i”‘l“flﬂ’r]cfséﬂ“‘&ﬁ@’ PEFIEY ?"eert‘@l’as tyequsence 15
101. APRteehee randirekiee. Séjudncasolwmye sheedked }_:algﬁld’fskeq‘&@lﬂiéenfd? 101, and

sequeneesintNabre @Bt @ieN@sibd «@fp dIQE &£NORIEMNIES Whiy %r@%@%kﬂ g ({arE pmed
e m nat edE ‘Thi s

maxi mupy .Sk of 15/ - nmore were

results in mL@h QF’F@) » ?:%ﬁa % ttéwos/%ﬁll?@ﬁ%&q‘feflﬁ?ﬁ iR drotfer
seflient®?t s“”gLB‘F’éBF éif]’te‘ttﬁa% “ia§dr?éw r¥peimue s inpl cabompdguiénie obB2inedhe
smal | evizat twf sopmrdidate A0igmeduUaNE @Sch StROWE MRDES agvd ons aguaRge 102

el i M NadrbBg cFEHICOS Gardia) nugpgyt%ég‘ed 45 PRLe Han; gonéecuti ve mat ches
and the rocess iS rgggate until there are no candl ate sequences

remai nin ST, BV <R AEEeT 88 e AP r GARdiNAt ¢ APEieeR - séfacrices is .
el i mi n“a*teeﬁaridﬁditte ?F%‘%%derasneﬁetrmhse@mﬁamenméweed whtds a@ynether

pravi ousl.y el eet ethacaidi 4athend®e e s Cecls I&ﬁnéﬂ%&de%@m%et gf 73 tag

sequengLSeSls [ ¥ I 101 to L o osed sequences
thgt V\)ﬁ%ﬁ lc&% q%ag &?ga %%EQS P:—SE%? D NGS5 F6 S 175% of® rﬁéb&! e 1 “ﬁﬁV‘g‘mno

gr eat eV "8 Hi PRy thjiﬁz%/h‘ézs%’du%é‘@%e gere ehinipptedi ndhis reOudegirence tags
of Tabimaller Téfe of epudiviete setivased girbw atliéy anddhbe sefidgicaals sdreidy of non

cross thbrisdhai mgfa&emleaczﬁs seqRlehdd @oi\‘CBTﬂe bk Bis0T & E2XRGE1Gd 30 to

bej@ves e c dization | ro ies to the sequences having SEQ
e\%é% §0r0£I é‘%{\c%@l =0 §° UndeFEtob ? g?n%té‘ﬂ%é;ﬁg‘éené‘ﬁntf’%\"rl ty correl ates

d| rect‘?"\? EHTER 101 B SOFR BPT PR bive( Stk epd dhe giroceddals rEeavetd; 21, 5-O:
1999) .urthe thete ofe h¥3FaRdivere Cleirgonue|eabindes. WRIR, exandgdndO | nclude 35

t hose &M&ﬁg&&@nlﬂﬂel\gﬁdﬂaéet& &e@slsf gunemedme gfrgf V%Worém’v VKXW

WYYW YXX d XYXY where We used in
conbi ncgaétxlg %&Htw G R he” ¥’o r FEery Hﬁpge‘ﬁggﬂhi ﬁejteﬁ'éEdgéﬁgléiqeoﬁe%‘Pnc%EQ | D NOs: 1

t6°173 to §Enefditdopth é‘ﬁ’c P&l 73282 sserenbé¢gendleioeildese Bxeduded thr om t he
 set a7 tRoSBpessont abqichged liBatS ARALE BE R ttersﬂﬁ QGsmﬁlQp%éAa apd TTTT. To
. be i nG_JOb'd:&dTellﬂetf'@a%Bo Cgreé‘ﬁe@ L:’.Tﬁ@%!‘lt%ll-%n thed, sequences of the original
160 sequence tags of Table I. The sequence set as derlved from the original
family of non cross hybridizing sBequences, SEQ ID NOs:1 to 173, are expected
30 Fo behave-with similar hybridization properties to the sequences having SEQ
ID NOs:1 to 100 since it is understood that sequence similarity correlates
. directly with cross hybridization (Southern et al., Nat. Genet.; 21, 5-9:
1999) .
The set of 173 24mer cligonucleotides were expanded to include
35  those having SEQ ID NOs:174 to 210 as follows. The 4mers WXYW, XYXW,
WXXW, WYYW, XYYX, YXYX, YXXY and XYXY where W=G, A=A, and Y=U/T were
used in combination with the fourteen 4mers used in the generation of
' SEQ ID NOs:1 to 173 to generate potential 24-bage oligonucleotides.
Excluded from the set were those containing the sequence patterns G@E,
40 AARA and TTTT. To be included in the szet of additional 24mers, a



25 July 2005 WD 02/059354 PCT/ CA02/ 00087 { - 37 sequencezgv@gﬁ%to have
at least one of the 4nmers containing two Gs: WKYW (GATQ AG) ,
WKXW (GAAG, WYW (GITG while also containing exactly six Gs. Al so
required ohs r to be included was that there be at nost six bases

bet ween every nerghboring pair of 5 Gs. Another way of PpUCAMHYF his is

that there are at nost six non-G s; between any two Gs. Also, each G
nearest the 5 -end of its oligonucleotide (the left-hand side as witten

i( n Tabl&uijcenaBsor RGuULS eﬁvT t2@ i&GHFb)&eCHfth%f 18 EdrkSinihg %;’@'@th DOS:C tions
count rs pos t1on A set o
RS (8P wnlieh éi%\@? SwRQlﬁt < neda@m% ohdy $ o

candi dat e sequences i iopati any new sequence that

was f otifd*to A frectdynbs fiin s‘?lﬁﬁl’”é"qﬁb‘i?ﬁl By (?f4m336/t24beoimq+ﬁﬁ%d with any of
t he preas bug Setre gf atl 78s0lsigcnued dotwegde =vESFQeidhbNOglpdie df73) . As above,

an A béter, arzsymtaemaysg%ee&%gw@ascﬂo%ﬁ& me%@dw%@t sedugnces el im nated
by q%arl son ttherGe od negcg § Ccase tgﬁ g ted maxi mum degree of. 15
si npl e honol 64y iB/ ‘AEecond sEqu % €5 elinminated if there:

wer e t@ﬁgewéé%taé? \/éh?rdte‘éh@sn@béwﬁeeﬁ whEtent i Teblee ) viep nggsiredoti onal |y
possi bte ot@ipgedrer &t eha rphantonesafueRtet tabt ARlodhliggatheS®quence of 10 bases

that | Skt )&atsd:0n2 tﬁs%ggtciomls@qh Rlet 12 ca%%%s%@%egﬁu‘@,?éew corpar ed) .

A second s ce was also el[imnated if ossible to generate a
phaht offt®s }ifg e ‘Qﬁlﬂ%ﬁégnigna‘}yeﬁiﬂ’i ﬁe‘ﬁem’egr"@%ﬁ &P fﬂ“’b"r 5perFy of the

pol ynueéwtn deémdeduerces chafe or Tabd eith hsy blathet revigmexseum bl ock
honol agylbfbm@eﬁu@@ytmée ELEUANEES 11 & mﬁéer zg;r s&tv%r dnN2R,16624/ 3 percent.

Thi . Lenbesalse.d b SpmRNteh Laeuim or Dl S Lhg goguences were 25

initi erated was des| sucﬁlan ocCurrence. It is
Wi t hi ncmpwse’aﬁaﬁqur-%fy ofn éh’p?eFE% t%‘klpF‘WGt‘Fch megigug rdegres ¢&n t hefanmily of
seguenceple sbmolladyt @ad ;167 o .nmosliskyoridhe=metiecneealsOkl adda@isher sequences

whi l e dha&gedeye € Rh DT SN B REOP G L Yool Lol AiJTRL ST OS,Jybr i di zati on whi ch
the pol eot i d of Tabl e | have been dem)nstraf ed to have. 30 There are

210 po °tnct’ﬁ:al eotrte setfue%eélgls'atge §EETIPRTEIERE CAALE "I 210 of this
fanil yseaﬂeqym iR ibests gbat éanidppkicaltohs egereoot Her eaah of whai mal |y
Cr 0Ss-deybéncds Zeffy setparbtdien ARYcqlaUsaubhde Ofs pOdy BUGliegddades sithat is a

SURSCluasOhoskl}1 200 elkaBl S0pAEkoR SeByelLDIBLL, OSSN L 01 21 ng st of

pol ynucl eoti des. An application 1n which, for exanple nol ecul es are to
35 be EEFtBd using a family of polynucl eotide tags and tag conpl ements
coul d thug erpperhyyoftbepodfmBleddde enaencshohrvn Aan Table Il is Thitsths not to

say- t hakim&ORE:cE HIG61 Sy Ryt wbe: EopRIs idaqnmasd ilga,&evserg&eaﬁeg ban"gy g;9r ef erred
than %&D&&S TE% ﬁ%’lBL& thé fc”%)ﬁngﬁ“ ound, t i 3grwh et %ﬁ“ %%Lé‘&ei;u{’fg; :: or e

toI erant, W der vari et dhs un
' 25 4‘6‘15’&&&% SERYheT yrd qeﬁbgnaég%eredﬁm‘c B aﬁy‘tfr"f‘ﬁ‘fezla% oRt HECHFBED

unacc@ppablpgbllZEY J6lay p2OOHB skilled in the art, given the family of sequences

-~ . of Table I, to modify the sequences, or add cother sequences while largely
retaining the property of minimal-cross hybridization which the
polynuclectides of Table I have been demonstrated to have.

L] There are 210 polynucleotide sequences given in Table I. Since all 210
of this family of polynucleotides can work with each other as a minimallyr
cross-hybridizing set, then any plurality of polynucleotides that is a subset
of the 210 can also act as a minimally cross—hfbridizing set of
polynucleotides. An application in which, for example, 30 molecules are to

35 be sorted using a family of polynucleotide tags and tag complements could.

 thus use any gfoup of 30 seguences shoﬁn in Table I. This is not to say that
some subsets may be found in practical sense to be more preferred than

 others. For example, it ﬁay be found that a particular subset is more
tolerant of a wider -variety of conditions under which hybridization is

. 40 . conducted before the degree of cross-hybridization becomes unacceptable.



WD 02/ 059354 PCT/ CA02/ 00087 - 38 It may be desirable to u§§Ju| 0
pol ynucl eotides that are shorter in Iength than the 24 baSes 312 9%059 in

Table I. A famly of subsequences (i.e., subfranmes of the sequences
illustrat ﬁpl%ozbased on those cont ai ned in Table I having as few as 10 bases
per sequence”@oUFl be chosen, so long as the 5 subsequeREEEAQMBOZhosen to

retain honol ogi cal properties betwgen any two of the sequences of the
fam |y inportant to their non cross-hybridization. The selection of

sequences Usi Rgy thi &esa&nﬂ@a@uyp%ﬂmbae@gg{g@b{ﬁtt&e shogrg‘l_;gpfu1 efi.zed pr ocfess
st 24mer o

Thus f oL, é}%npll Sasds otfr Ih@: ’%a?w ntl s bas%;w%@enfes Aic® 1 ng of

Table Il could be selec
cont i gEiBiE2 5585 W?W%e%éémr@@ﬁérbaé%l% thven dyetaiged dotwdhlam conpar ed

f or makdvipmazofel egyloagaien Stert dtQuérice Séout QRCBncHRAURBCRng as the

TCATTGIAGIATGTAT TGATAMG Syt atmidis; BALLYSE, SOmpapLeQn, coul 4t hen be
carrieg oyt to de thfsf%ﬂ he maxi mum h om)II)ogy requi T enent 8r°%6 2/ 3

percent 1S Violated: HY ﬁﬂ‘ﬁ’ﬁ{:a%’f% (FBEL* ERT FIESFATOridisa AT AAAG

GATTTGTATT e %#?@@Ams@ﬁq—@mﬁ"ﬁg 1thi ATEEGATAA NG UTA TOET axlcddblel to AT TGATAAAG
GATTT Gl el 2T FEAEAMAGTEATISGEATD1d, 2ATH E@ﬁg@%ﬁ A LA T3 HTTGATAAAG

GATTTGEATE; GATTTGIATT 2 ATTCATARAG GATTIGIATT 2
Trealicty ALOAIRIR S EAFARRES E%%r TR TCEATREATIOAAG, GATTTGTATT

ATTGATAAAG GATTTGTATT 5 )
3 ATTGAT A&A\E,‘trlng ©f contiguous bases from the second 24mer could then be

selected and compared for wmaximum homology against the first chosen sequence:
TEATTGTAGTATETATTGATAARG
© Systematic pairwise comparison could then be carried out to determine

if the maximum homology requirement of 66 2/3 percent is violated:

15
Alignment Matches
GATTTGTATT 1
ATTGATAAAG .
GATTTGTATT 0
ATTGATAARG
: . GATTTCGTATT 1
ATTGATAAAG
’ GATTTGTATT 1
ATTGATANAG
GATTTGTATT 1
ATTGATAARG
GATTTGTATT 1
ATTGATAAAG
GATTTGTATT 3
ATTGATARAG
GATTTGTATT 1
- ATTGATAARG e .
GATTTGTATT ' 2
ATTCATAAAG
GATTTGTATT . 2
ATTEATABAG
GATTTGTATT ' 5 (%) -
ATTGATAALG
GATTTGTATT 3
ATTGATAAAG
GATTTGTATT 3
ATTGATARAG ‘
GATTTGTATT 2
_ - ATTGATAAAG '
GATTTGTATT ‘ 1
ATTGATAALG .
GATTTGTATT 1 : . _
ATTGATAAAG : <

GATTTGTATT 3 ' ‘
ATTGATAAAG - . : , St



GATTTGTATT 2 ATTGATAAAG GATTTGTATT 1 ATTGATAAAG GATTTGW?%A %F@g%GﬁTAAAG
© GATTTGTATT 3 ATTGATAAAG - s 25 July 2005 WD 02/059354 PCT 4 87 39 _
GATTTGTATT 1 ATTGATAAAG GATTTGTATT 0 ATTGATAAAG As can be seen, the
maxi mnum honol ogy between the two selected '.. subsequences is 50 percent (5
mat ches ofYO#¥03¥3¢ total length of 10), and so these towcaenwesces are
conpatible with each other. 5 A 1Qner subsequence can be selected fromthe

third 24mer sequence of Table 1] *3and pai rwi se conpared to each of the
first two | ameg,seguepces to deterqne its conpatability therewith, etc.
and in this way a faprdtrfacl aner sequences developed. '.. It is vvithi n

the scope of tdam=™remwention, to obtatn famlies of 10 sequences contai ning
| amer, 12mer, | 3mer, &Tﬂ%?A,AAfBaner, 16nmer, 17nmer, 18ner, 19mer, 20mer,
21mer, 22mer and 23nmer sequences by analogy to that shown for | amer
sequences. As can bbb @Yy, ee dasidahlRolyhaioed t@ntwsmecseoquences in which

there amg H@qus o) gﬁg thet han,t he 24me ces ;shown
i, Tab% Ieé@é;l 5 £ &{#&L&@g 84 ge gﬂleqql’ead‘ iR the art,

. %’\)\Eh of a per
gi ven tH&Sf & T’FS'F“S cessaer(iu‘eWB%"slbé‘Fl eF\c’s“l'ﬁ to obt ain such a fam'ly of
seqtiences. Oifrerpgasieglancy gpr dactelactddditve 1t1:@ tmerzmmrtmsaqteacdn ogequence at
one or Tameer, horakiwAse aofdieleediden diOtEhenaixléEadwobﬁ}%Qr QeoaRatogde such that

the | oR0REw:.a004eBGR.20u . NAL.IRKE JLeaLer SLTLLALI L yathan aiy, Lo of i he

original non (9 cross hybridizing sequences of ition of
extra PESE T TR Ay sequences-shoul d not result in a mejor change in the
t her nodynanitcis withimr gpesdope fothishinveatgosequesicestn afnitithat oset for exanpl e

t heo Coai@et cditisinihe 1N Bined 1b£éﬂ\eﬁ&e§0°{%léé}%i/&n£:tc} a2l i apce fromthe
aver ages,0f ,80% Jhi.s t hod inserting-base be used to obtain a
famly of sequerices up ztgﬁer g%" 5e5°10 ong P GVRE 5 PR iSEt R Y ami |y of
sequentBETtHEPESH be used as a famly of tags (or tag conplements), e.g.,
those of Talbl eyl PordeTabbl: kb havera tdvely camisanedtes eguaiiershate hRese two

t abl esseq@esde | dx@ec 215 QBngbh| dnakh 63MI I Mher ILGARLL SrMAT ARLL AR | Lesthat work
:31{3%' Yiefifn VR loap 1 0GP of ALOY DA ICAVENCES: OfintaRLE Ll 8] JgXamPl e
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
Jocations a nuclectide, non natural base or analogue such that the longer
sequence should not have greater similarity than any two of the original non

20 cross hybridizing sequenmces of Table I and the addition of extra bases fo the
tag sequences ghould not result in a major change in the thermodynamic
properties of the tag sequences of that set for example the GC content must
be maintained between 10%-40% with a wvariance from the average of 20%. This
method of inserting bases could be_uséd to obtain a familf of sequences up to

25 40 bases long.

Given a particular family of seguences that can be used as a family of
tags (or Eég complements), e.g., those of Table I or Table II , or the
combined sequences of these two tables, a skilled person will readily‘
recognize variant families that work equally as well.

30 Again taking the sequences of Table I for example, every T could be
converted to an A and vice versa and no significant change in the cross-
hybridization properties would be expecfed to be cbserved. This would also
be true if every G were converted to a C. |

Also, all of the sequences of a famlly could be taken to be constructed

35 in the 57-3' direction, as is the conventlon, or all of the constructlons of <"

sequences could be in the opposite direction (37-5"}.



.converted to an A and vice versa and no significant change2§gu@@%0gross-
hybri di zati on properties would be expected to be observed. woul d al so
be true if every G were converted to aC. Also, all of the sequences of a
famly CO#&H)%%B% ken to be constructed 35 in the 5 -3 direction, as is
the conventd B all of the constructions of sequencEs/eHH¥3Be in the
opposi.te direction (3'-5"). 25 July 2005 WO 02/059354 PCT/ CA02/ 00087 - 40
There are additional nodifications that can be carried out. For exanple, C

has not beemeusadtei Mk Bk AMokYe 10kt SEIURICESA é@a&té&%@“ pf. C in place

‘of one.op. mpre Gs chfbeei Qéet Cmt%ev% uence would yield a sequence that is

at least as l1ow In Yot éFq%eéﬁ"'tFenc%lbﬁ‘fltflhfé"”f afidy 5 as
t he pat’i‘ Pefart s‘@au@n’é%fecﬁo%@ﬁ & gatfédcowipdi fdamehopanlil tyipbd khasupossi bl e to
subst i thattei€aktniqabace Ufw DN@oOSLOEPMELE Sei oty Sfuthe @@Qﬂé%ﬁﬁys hown in

Tabd e is tﬁé‘%:laggﬂzld§$ay ’seé}éht?é Icﬁlybtajnngo %re On%diﬁeglv%ge QL ‘Onghuls poss:tgl S IS

possi bl‘% stitutin | ace one or nore S PosSID . It is
preferred Fh & Regue c%“f 8? m&”%lﬁv%rt“fad’m Py the ée‘@i‘fent:??esé%tﬁeln 10 or

r oughl {7 Ret sah‘talP@vgth sergfiertabl yof @lib glhee sequencesoaf aes fiam |y of
sequengesiofe, t &it SubY OO RAVRaG bength:t Rale b8 W tRENhLVve bases of the

base | engt hy.0f 5 the: the faml I\/bre re erably, all sequences
Within. osuﬁp aeg%%{ %?gt (t%Ie1 av ;ggs tc))ase efg il ¥7ER ‘%kaée fF & er abl y;

aIJr or® APHELY TPISWEqFEAes BeESTARLhI AT Hheschimsess of 2 Hemidverfige
base- | Tyttreafoft Heisl SnfeatddnyhaBet tiehgiat thd, 1ﬁ|whtlﬁlh ﬁ'\rmtseQUf grgquences

have adsengnhet RatiHeSay % ehb@ @igef k14 hey the average of the
famly 50SS| A £ %QQ %e ar‘t{uefloesdegl ve sets

i.s al.so po a person ski
of semtlei%%éfgmf Fomt B Estt’ E avIei*ﬂ/a e %Sg qtEdELs F‘Fﬁt“‘ci% R’%’?@e’?ﬁh‘{ 21 6E this
pat ent> &gt a%rfﬁg‘éa%éfqﬁéﬁc"%htmatrthﬁ%styé ehepecirese basdravegtiingdeshe abl e
hyisr i ciamaty.oneBeprs0pEr,t 4BS or m&«l&&ds:tllzeéqu%)é&ﬁshﬁa%esa afnddn gQRUEL eot i de

Fam | i.@snBY gﬁ@rogb,th\é ld.gpnuecl egt Lide,_ se o) t e invention are
synt hesi zec} dj re? ﬁ%ﬁsg stgn %?d££h3§%% T ani ?i"et%" Syfit hesi s approaches 25

and the |iKké {TCAFift & fgF 2 R)E‘tsﬁbcﬁéﬂpr?daﬁ‘zfrh‘t)laé’g;ﬁo desdve 2gYs BE3:
1987; HHEIEEE Arer thk faddhwipe f@an@tces t2dt i20eH245ubi899 pt RbEO patbntdhng SCi ence;

251, BBl equbAtil) tn b@nAasd ¥RoLREAIS tHalv € Uunk AM4OL M NG IO 2ar on NAL UT &l
bages psusdlrdss peptide nucleic acids or nodified nucleosides that of fer.

advantages in duplex stability may also be used (Hacia et 30 al; Nucleic
Acids Res ;27: 4034-4039, 1999; Nguyen et al, Nuclelc Aci ds Res. ; 27,
1492- I%Q‘B?d51%9,sm¢_¢ierOétolmo,nueu@h&tecra&ahdas Res.; 25, 2792- 2799 1997). It

i s al so possifel-elg SM@Bﬂ%iEgﬁdE gQéﬂCQQVHfCer‘eORﬂxQﬁmo%eﬂéences of this
e backhones such as phosphorothi oate or

i nven te nuc £
. phosp%g}r}%éa\r%%&t gillr?gf’: Yoot i %/b‘thﬁo%f?r?'ﬁ\%ﬁlfﬁbth%%lssﬁ?ﬁrﬁéﬁe§ through t he
- addi t P8R BF bis 801€’§‘I'btfbe§%($ﬁeﬁce‘“‘?%°és drciraviadegy; 154, 287-313:

1387; Lipshutz et al, Nature Genet. i 21, 20-24: 1999; Fodor et al,
Science; 251, 763-773: 1991). Alternative chemistries involving non
natural bases guch as peptide nucleic acids or modified nucleosides
that offer. advantages in duplex stability may also be used (Hacia et
30 al; Nucleic Acids Res" i27: 4034-4035, 1999; Nguyen et al, Nucleic
Acids Res.;27, 1492-1498: 1989; Weiler et al, Nucleic Acids Res.; 25,
2792-2799:1997). It is also possible to synthesize the oligonucleotide
sequences of this invention with alternate nucleotide backbones such as
phosphorothioate or phosphoroamidate mucleotides. Methods involving
35 synthesis through the addition of blocks of seguence in a step wise
manner may also be employed (Lyttle et al, Biotechniques, 19: 274-280
(1995) . Synthesis may be carried out directly on the substrate to be
" used as a solid phase support for the application or the
oligonucleotide can be cleaved from the support for uge in solution or
. 40 eoupling to a second support. )

|
1
|
|




manner nay al so be enployed (Lyttle et al, Biotechniques, %8Jul§

(1995). Synthesis may be carried out di rectly on the substrate to e used
as a solid phase support for the application or theoligonucleotide can be
cl eaved fé@%zt‘,({ggssgupport for use in solution or 40 cou Ilng to a second
support . 005 WO 02/ 059354 PCT/ CA02/ 00087 41 PSHCARRMEse
Supports There are several different _solid phase supports that can be used
with the invention. They include but are not linited to slides, plates,
chips, 5 nmenbranes, beads, microparticles and the |ike. The solid phase

supporgghgai;hasglﬁgpg&ry in the materials that they are conposed of
i ncluding plastic,  glass, silicon, - nylon, polystyrene, silica gel, |atex

and the i k&STge %ﬁYFF%@lﬁFr?%S%Ep@Pﬁel%‘PW&F ddahicah behescompienent ary
sequentke dhvanhiéosafiey jwrlpdebet red enbniditents siide, famtly, ofidsag
conpl Eﬁ&%‘aﬁe%qwﬂ-ﬁﬁg,s n@&&paﬁ&cggg laM@-tthg e.LQké O'I‘ﬁé lngch géjs:c NG, gra éa?nl i d

suppor; thods ivatizing a nucleic acrd for ing to a .
solid slusgg/gér} are ﬁngﬁ/%nals&% 3 ot ﬂ%‘i*?%rf’fG.lnClBihd’é*oPﬁaﬁﬁhctfe Techni ques;

Acad. PrE8s:511ieye)nyiphe PebilEerne. tatranesl beatssumd tie 2ileol Tk support
t hr ougénmEeve o€ ntheofuppor: dev@hent whondse cédz;ﬁaﬁ@ﬁsryetsealenc%oiﬂi‘et Edfne. 39:

131 140, ZOQIO rg@;gane&to n he 110-106, 1995;-
PoIUdnék v, Pglt BF%%’”E% %%9f§ !mg% ?[élntaiézéﬁp AT E et sl |
ytical t-szochgrﬁ‘ V)Pm‘i’gﬁ 593956 Douw)- WEY%H%F@HC@ tag can be
converﬂ%’ﬁt’?ﬁlzw Pvarcileiet afot £o hiidigott® a »0ld dusitRpoi-t Bswn i IACEHOr at i ng

nodi f et nEehetenatl dﬁlchn:tuBQté Qééﬂnn@les acd28. %reé@cﬂds nSThé‘ s\éﬁ'&én%]ey of

moi et i inding Lo a s

ant i boLE\a?Ie]!ga%ﬁwdb O{“%{ tP and Pret %r ugﬁ Cgpr%{etn&c‘?ﬁ ﬂ@n tcﬁ\éafﬁef‘"o ’%?H‘é:‘-l eic

aci ds, VBAPRRNTWAL ] r?YF‘H‘??tﬁif't 39Fd|31e"%arrp¥l°@° Hptsem sfeabpdndd ediqvhehei ¢ aci d
base (%’\%u 11dbl e, f romy gudniGbe rt RAS eatal hyicdBam; besgat i@emqubg a solid
SUPPOrdaming Qb eﬁ:xélﬁplzxﬁ‘aly@é/a@;l biﬁﬁh&ﬁ’stﬁ; pggovﬂ%/ Lepe., a.ﬁ,D grafted with

secondagy.am.n co ou vai | abl'e _from Nunc rou THEt s onal
cr osslcti%nkear% it %19%1?5 §uﬁt6§ﬁdc5%|bﬁ??ﬁ? %Be‘?“&i“g)suPWél ¥abl e from

Pi er ce‘)“coﬂfdffﬂn@%dl%ﬁécwf@elqmFeh &% thartepeinaldeédot G’ regutnst eri ¢
hi ndr ance Betaery bhenddaptadr €saFai aby blmgtheaswlflécﬁpfértt e gsolid support.

Atzbac leHanTaQ&J.L&hléQala)’xheéxfeoilkgpr lngl!gneg}godA E tééclg %OUC| eOtI de tag
sequenges. can be cog;hctgate popul at1 on of - ana 3 PUBeFer abl y

pol ynucfeotl de “884u §,%5n 5'89&"81“1’19 i F‘é‘ﬁ’én‘t“”d&&f@ Ji“ﬁ'émmlaﬂgi but not
| i mt &8°¢ olathileble Eremi ead. 9lamt heshsch) wdyehe catadhedploi AGo11d gasicen,

anpl i f(fcatexomleandvhiiaxhikea sIRAIGNGR E@&&é @@Lfteﬁav}i‘%h%‘égna% thesl zed with

pl’l Me gy U N L8Nz tn!c iS5 exrtoe sion of e prinmer on
gr&%f'ﬁ@iﬁ%ﬁfm HAEL e Bt | BRI SEPETRBIT dr Srngl e

NucI eoiL oﬁ“ﬁ?ﬁﬁ‘r‘ﬁfﬁ%nﬁ%ﬁtﬁ@ PreqePlEfrendiorrelhefédiionsl moades of ar eas
of geﬁ‘@ﬁ‘ceeer?ahw sddgidere réare| stesiohinbance BEO®SN Ft)ﬁbrdagtﬁ&lofeeguences can

be apphd adeisnekidi 6g+He SRASE dagResi s, single 40 nucl eotide pol ynor phism
anal ysi s, genotyping, expression anaIyS|s and the - _

Attaching Tags to Analytes for Sorting

.30 A family of oligoucleotide tag sequences can be conjugated to a
population of analytes most preferably polynuclectide sequences in several.
different ways including but not limited to direct chemical synthesis,
chemical coupling, ligation, amplification, and the like. Sequence tags that
have been synthesized with primer sequences can be used for enzymatic

35 extension of the primer on the target for example in PCR amplification.

Detection of Single Nucleotide Polymorphisms Using Primer Extension
There are a number of areas of genetic analysis where families of non-
cross hybridizing sequences can be applied including. disease dagnosis, single

40 A_nucleotide polymorphism analysis, genotyping, expression analysis and the



25 July 2005 WD 02/059354 PCT/ CA02/ 00087 42 |like. One sucég &goggch for
genetic analysis referred to as the priner extension netho ‘@ 'S0 "known as
Genetic Bit Analysis (N kiforov et aI Nucl eic Acids Res.; 22, 4167-4175:
1994; Hea%(?hm%b Nucl ei ¢ Aci ds Res. 25 5065-5071: 1997 is an extrenely
accurate me P8 identification of the 5 nucleotide FENEARM0RT o
speci fic polymorphic site within _ggpomic DNA -In standard priner extension
reactions, a portion of genomic DNA containing a defined polynorphic site
i sdanrpiwEd Sdndoyézacgﬁwaeg flailg%tﬂé@ct mtly;isaggfetrbgd tQQszgmr phi.&, f, ite. {n
or der eqt i [ese ynorphic site, a
third ?Téﬁe?&ﬁ“ %/ho tl(ata5| zegw%ﬁts:'h etnﬁ{;i ° F in%]lyﬁ%rtﬁﬁ]fléc’%ﬂ posittion is
| ocat ed " FIFBJICAERIRTS 3 2R 0 4LAE4PTINET94: MHesd| steinl &Secbeisi Arids React i26n i s set
up cont&EnbaY:t hee7dhpilsi {4 edtfaAly hbeirpté MREhJA0FoLXERMSE QAL idaDof k8e 4
di deoxytiiebensi deratéd RROS BB@&.%@: p@@ﬁJ&rLﬁQeLit%dwﬂh%ﬁ nSliL T GhRent;

fluore ynerase such nOW SU un|t Tof DNA
Pol yrre?g%ggli(g%ﬁmer gRegits ?loéll Ee 8>tz§/°”ﬁu€‘1 BOTT' GR LTeARPY Piacosradpingl @ base is

15 addégfirsd tPﬁéY’!?IP’éﬁ‘fdsbﬁe ihenplified by RRsitiegcorimespomdi fgnkocHehe

pol yrr?ppImerplﬂctatg I nthhirGemay idaaeigemiich ynhddige Y x%Qéxitth ]&Eugse”t at a
speci f &y Y i 4 m.ne nt of the :
flygr eggségg.gd Mll@ab% §%Ejr§n%§ﬂ(£$fds§m§%es |ng SF%IE%?por at aiy'%%c?h reaction.
oné nafor. r?av@t?ﬁ%'f(edt FUERFESAB Y ot kP Sriiger-| dwPEHesiprtion Each pri ner
ext ensFOWEER Leactiwn chyadaimni ge eutlifndependeny byined mrS&RaAALE, tupbe.

Uni ver sals Sﬂébtﬁ?ﬁﬁesed‘saab Re: gis8phak Os e@QélD‘inél'i‘@d %Er?‘égﬁ@!&re?& pri mer

ext ensgan, all A region of genom ¢ containing multiple
pol yrmr(Fh| %%g?%/esglgs arrp%}&ﬁf% eﬁm@brg PERD Rgt'éﬁﬂnﬁ{eéf"g} SUBREr A P¥enoni ¢ regi ons

cont ai RTHB*GAe br n"Bﬁee“ﬁi‘oP?r?Eﬁch@ﬂ?@sde‘a@hswet@mm isflhcie bogetdier in a
25171ul #ddet éxethdPGR endact itbél prime, pf isief BXtRPSiANy teatel Qﬂy}n&p@@g ri ed out

as  desqei bad @ggvveayexﬁée@aeﬂth@} o r&epﬁaam%dgse:dsé}&each' TR G cach

cont al a s Ul’éll%,l rtsa qwg S eguénce for

ext en5| oh At th T r‘?r'f"rﬁeg fhe ddetigerme- 'éhﬁeﬂ“PF%S%é’q@efﬁce woul d be
associ HPeY i ‘E?Flaotﬂéise‘é’iaﬁks imdorpeikd Seqershceaciie. clunaBfijer-pri mers woul d
be hybhiadbzeded ontheppdcrnpl ifd eslr DNAwRShNT | 9B £XLENSLQRLA ried out as

descr | hadeRhoVeulhles ouoUldpLosils w a_mmxed paol of extended priners,
each with W &em fl uorescent EharARcter i sti'c of the incor por at ed

nucl eoti de. "FOI' 10O Sﬁﬁ“‘“t“ﬁés cﬁf‘l%Psegxf%ﬁ%%er‘é’&thr@thWh@fanr ext ensi on
react | BHe2HPR a9phy isgi 7ddown  Ameaicmayt gendnelc mMAgeqitabasg trdéigdke reverse

conpl emepicgpiic khRsUnd Qb HRhe3DySREUE ﬂﬁ.@érr&@eﬂq esepz]:akﬁ? ElénomIg' II%%J\.,QI l d

segr egakes it c odnhunber cof ~ priner éxtension reactions.into
S (tl;ltgg{sIl‘?)ﬁgqjlf lrﬂ?ruo% P 2 pr (‘32"§°ehntEl TC FPEAL SPFFO IR t hen

screte
i (fent ity lﬂgﬁxﬁ‘i’ug?%ﬁ?ﬁéq‘ncﬁ%ﬁ%édﬁfm@a@ﬁ spetichi & chogalion. a5 July
2005 9EFiPrd 5086 @Bt CARR/ OR0BAmeAB used are chimerié, each containing a

.unlque un;versal tag at the 5’ end and the sequence for oxtension at the 37
end. In this way, each gené—spécific sequence would be associated with a
specific universal sequence. The chimeric primers would be hybridized to the.

30 amplified-DNA and primer extension carried out as described above. This
would result in a mixed pool of extended primers, each with a specific
.fluorescent dye characteristic of the incorporated nucleotide. Following the
primer extension reaction, the mixed extension reactions are hybridized to
an’array containing probes that are reverse complements of the universal

35 sequences on the primers. This would segregate the products of a number of

' primer extension reactions into discrete spots. The fluorescent dye present

. at each spot would then identify the nucleotide incorporated- at each specific
" location. —



K| ts Using Fam lies OF Tag Sequences The famli es of non c5§§§| %gél di zi ng
sequences may be provided in kits - for use in for exanple. enét

anal ysis. Such kits include at |east one set 5 of non cross hybrl d| Zi ng
sequences ‘%1 2?(85:%5' on or on a solid support. Prefer abl¥ t he sequences are
attached to m croparticles and are provided with buffeP§T&ARMEHgent s t hat
are appropriate for the applicati o% _Reagents may include enzynes,

nucl eoti des, fluorescent labels and the |ike that would be required for
specific applications Instructions for correct use of the kit 10 for a

gi ven [ rovi ded. EXAMPLES EXAMPLE 1 - Denonstration of
Non Crggisy Li"gﬁlk % g%/?so??%ag§5ﬁu?imﬁ?ray 15 One hundred ol i gonucl eot i de
probes cor r B¥pbHHitA%F ©6 nenf eivks yrvbfidietne pessncdsahdd be pobiigea licl eOdsl des
from Tabt @s¢ inefar S:‘yﬂi\bh@@bﬂ@ﬂcb¥1a|],j?kll@gI‘@Eﬁdﬂ@Mnc]TﬁthhQﬂte&a( or, -

Coral Vb 1ien | Abss Tl i t defsorpor at ed .a- am noh nk group
coupl ed,_t r;tlbile &19%% gﬂgggéealdgﬁ%gohg%rg%)l}gﬁ 0?: 22T HY T @H%porér ycol spacer.

These géf% TSRS PreepHrebed &P d‘&FF%ﬂﬁstla’é‘*? oinfl ows . Pr‘ﬁhede’LZprmobes

were r §ﬁ%ﬁ6@dfeaﬂera5c@ﬁeem‘ermmneﬁe FOr glvki abp1 b endM. NedRQdne Phby8. 5. The

pr obesinmBné: spoideed BIHLING, sgnlgagse:egg 18peadPlALdehyde, sl %eulgT_lbel ec hem

I nt. By, i 2DDC-1-1 m croarr spotter E tont o
o éﬁak% gﬁgﬁﬁé Qg{) £ for TREF cabWoﬁ?%ﬁ?réFﬁt ¥29 BMHenkHi anet er

{[ %{f Canad ned were
Bl\ﬂlcrﬁrhtaip%l’tcét’ﬁé‘n‘t’ﬂé %‘?)Qé?ﬁéedEach probe was spotted 8 times on

each 25 mcroarray. Followi ng spotting, the arrays were processed
essentiambiyesas described by the slide manufacturer. Briefly, the arrays
were ‘treated with 67 nM sodi um borohydride in PBS/EtOH (3:1) for 5 m nutes
then washed with 4 changes of 0.1% SDS. The arrays were not boiled. One
hundr e1581el | edepuisgEnttiet @6t ¥aeCicmr gotis Rubrelaal &0 sepat heai;zed by 30 | DT.
Tn‘@ i%ﬁemgrm ol hpsecteat BRt Srobos rces%@gaﬁngocot Qefa&ﬁge!;e%oﬁ%mlsg”em . qu, 3
t he 1R{RDE1 SeUE8 S._wer ' end wit .
Each Gy3: | abel \e?"g tar@&‘gﬁ?l EFE)-@}?@)%{&%%U%TS %ﬁgﬁ‘ﬁlﬁ?‘?%ﬁ@a%@ﬁg@ By to two
M croart ays Bach %ﬁr’vﬁﬁréjn“& t7a7 nedhend ckigonwilegddes linotipdenteiobes. 35
Hybr i d2diinkgraer ecowdediwdtiout’ amddChps o210 uhSoubi aaclécher%éCtl on and
cont al91ECbl4gpd'd¥kOfThE$\£pi:@:b_@|Ju§d 12H088 LSUSP 0, Jnv |sH pH 8. 3,
50 My Kde w8 elztr):/es-[l\éee go These are Igw(!:}”zit{ré\P‘%S%)r?llgpay15 bri |za Qhé

condi tions §F FiFof i TBEEF R GOP difs 50 a1 f5¢ 1S ﬁ?@@‘fcpﬁmée of the
fam | )}"hﬁ‘)fprﬁb‘?f‘ W%?‘feossotﬁy%rqndv mhngswéepﬁenceusSupelclyhiehﬁidaizldensre\n@i&mcar ried
out byndepesidyivag 25 deisg 2065oc MO RRA059354BGH.CARZ/ OIQ,??J the

hybri dj, 0 ti ¢l ean cover slip then carefu pOSI tioning
the m c%%%lr)r%y s‘%all)ldeq%@e °??1§°’6’%9\?1e?’er§| FRPTPY TS F et 130 Mg @Pabaw es. ‘The

sl i de ks 2Phel ¢amper-tteckeante kparishermen prebd whsl Hob:teham efe.f 8% ehpgubation.
FQH OMcE}g)aW |ld:lllaxh|ngnspot:@:§1g90é{£r a:.sxla&fg wias prgénx)ssecg essentlar&ﬁ m Cr oarray was

described by the slide manufacturer. Briefly, the arrays were treated with

‘87 mM sodlum borohydride in PBS/EroH (3: 1) for 5 minutes then washed with 4
changes of 0.1% SDS. The arrays were not boiled.
One hundred labelled oligonucleotide targets were also synthesized by
30 oT. The sequence of these targets corresponded to the reverse complement
of the 100 probe sequences. The targets were labelled at the 5’ end with
Cy3. : . '
' EBach Cy3-labeled target oligonucleotide was hybridized geparately to
.Ewo microarrays each of whichlcontained all 100 oligonucleotide probes.
35 Hybridizations were carried out at 42°C for 2 hours in a 40 pl reaction and
contained 40 nM of the labelled target suspended in 10 mM TrisHC1, pH 8.3, 50
- mM KCl, 0.1% Tween 20. These are low stringency hybridizatien conditions
designed to provide a rigorous test of the performance of the famlly of non- S

cross hybridizing sequences. ‘Hybridizations were carried ont by depositing



5 washed in hybridization buffer for 15 mnutes at room teppgigbphse. The
slide '.. was then dried by brief centrifugation. Hybridized m croarrays
were scanned using a ScanArray Lite (GSI- Lunonics, Billerica MA). The

| aser po 0@%9935 otonultiplier tube voltage used for scanning each

hybri di zed m°croarray were optim zed in order to 10 naxP@EI/E&02{0e87si gnal
intensity from-the spots repfesentg&ng the perfect match. The results of a
sanpl e hybridization are shown in Figures 1A and 1B. Figure | A shows the

hybr i dizabienadpail & BoRRes WAEH cBedl C5QAML;8Y &%Et@ai “ﬁugg all ;100 probes was
t0o probe 181234,

hybri digeg: wckh L he, PoTHe M Set s of

3:9%% %%n;)cjvgrrent ar ;

pai red spots corfespond to The profa R shplEfefearsPit Pubhkes1s Tar get. Figure
| b shofktFnEspHiPettTeEesdnanth srrnateingt| tar 2 dnad) civabehyior| thcaetioni th a m x
of al | FAGEwinar gt $d1 28k 1vinl, Aither &84k 18 ib Grak NR&Evdd hiSthatedo i gy e la were
obtai negnt@inabybri®hat 18 SEIU t nd the feasibility of the use
of ”Dl\?af%“h?e% «£Qntai ping ol | g%gﬁé’o‘?ﬁi‘% ca:%n 03?]%6%&@ % D Mes*1H9 0 100 as
a set of tags 20 (Or flé‘% TOTPHEARTCE) is thus established. EXAMPLE 2 - -
Cross Tal k HEEFHiFet mgtrogorpyenceeorraBesidssiAg g Gummtayd Adeoficdne sequences of
Tabl ¢ tumas:sl Gulleekikan) eashbilabby pobdl i fndityd iAM:Y AL Tuplam! |y
cross-dwearifdi ;,_iaggit%] je%n%@}ziege%bn‘m% 10e - 25 sequences seletted are
separately. | ncLiﬁcat ed_in Table 1 along wtHTh&PHubet & 4E¢7 §Aed to the
sequences 17 FifestBeat dutqirdty dipr therwotonarrssent ingiig teréedtumitndx LabMAPI M
pl at f or m aviae |xzbhlrs ¢F enpdiph® NekriGosH06atal® EhoMIShi Fiqud@X 8§ a3 A The one
hundr edg6RQURNGEESs thél 388 @S 00 r yat hesi zed as ol i gopucl eoti des by
| nt egraeigeg(]%ﬁbgg) W",I;gqlﬁlzoi L9 es g%%tg%o%gﬁvﬁepea Towa Y. ?’%ﬁ}‘?lnﬁach pr obe
i ncl uded a am nol Pnk group™ doipe &47955 tHRLEmertiy b9 preke a812g6nucl eot i de
t hr oudfi®a €32 CBtRR}FehEPefisy exsiresysad aro, tERNerdB8 aipekennd:yTod @gell € i S a Si X
catborraspec errigeontiaidhbg tad pabitdia HeQUichNakikanr e U5 6ds fQh, Alitachi ng the
ol i gonuek @0hider 419 BoSLligdesupport. One hundred ol i gonucleotide targets
(probe conpl enent s he sequence of each being the reverse conpl enent

35 t : eac
of the 100 probe rs?%'al&@n‘éoe§?°sevxé]r]é‘sﬁ¥a§6d dyntiguss Zadvwdyy dtBFineHafdr bHr get was
| abel [P&dthgt sqquendes. easgied ehd BhotfensibAllityobi apauckesdt neesuier e purifi ed
usi ng cstiaidingdotiepaldietfides PLOGRGM @B BNVENE {KLANSL isétUtoﬁCLat 9 a

cebcenby alal UdmPf @RIy 0X1 I 0 .. in sterile, distilled water for
use. A i-gonuclmgoeti de-)congﬁc;ligr%%%bgﬁ%&g\{lére ", 25 July 2005 WD 02/059354

PCT/ CA02100087 - 45 determ ned spectrophotonetrically using extinction
- coef f FEVERES préyppeddlbypehstior sufppiduence bambagy obe was coupled by its amino
li nki ng grawgolm o 1oeasdenylsatedid Yeregeent 1o g%&%gh&rrefe%f 1116, FabMAP
syst em2¢eordi ng to. 5. the, Lumnex10 prot ocol. The nicrosphere, or bead,
for each probe sequ nce mas um GUE® BPrehERs APgPraritatidss, 1Tghtoo
agS()rﬁ??%S ces selected are separately indicated in Table I along with the numbers
assigned to the sequences in the tegkts. - I .

The .tests were conducted using the Luminex LabMAP™ platform available

from Luminex_Corporation, Austin, Texas, U.S.A. The one hundred sequences,

used as probes, were synthesized as oligonucleétides by Integrated DNA

30 Technolqgfés (IDT, Coralville, Iowa, U.S.A.}. Hach probe included a Cg
aminolink group coupled to the 5’-end of the oligonucleotide thfough a Cp
ethylene glycol spacer. The C; aminolink molecule is a six carbon spacef
containing an amine group that can be used For attaching the oligonucleotide

I

to a solid support. One hundred oligonuclectide targets (probe complements)
35 the sequence of each being the reverse complement of the 100 probe sequences,
were also synthesized by IDT. ERach target was labelled at its‘S’—end with

'biotin. All oligonuclectides were purified using standard desalting

procedures, and were reconstituted to a concentration of approximately 200 uM

in sterile, distilled water for use. Oligonucleotide concentrations were



characteristics which permts each probe to be di sti ngui shed fx ngghe
other probes. Stock bead pellets were dispersed by sonication g t hen
vortexi ng. For each bead popul ation, approximtely five mllion 10

m cr osphergsodgdfd, M) were renoved fromthe stock tube u3| ng barrier tips
and added to a 1.5 mL Eppendorf tube (USA Scientific). ThECAM®3spheres
were then centrifuged, the supernatsant was renpved, and beads were
resuspended in 25 pL of 0.2 M MES (2-(N-norphol i no) et hane sul fonic acid)

( Si gnayeteppinedssperpidrbnimtetyicalvt exing grahtsoniceatiiorent d BxOneseamy  of each
probe ¢he sappABed. vol une) was added to its correspondl ng bead popul ation. A
vol unme of 2 I nker 1l-eth 3-di et hyl am nopr opyl )

car bodi i Eéh%@%c%r%ﬁi‘gfﬁky lgse)'m”go 1lnkl¥%c?rf’ 8i%ately before use by
addi ng“T" BxﬁL %‘? TLRFFF TR JEIDRFPbEreLOF g I@PMED@YM@CormS wdded to each

m cT ospifelenigep(ll atdtorel .Betid micxehae Wer dehdleBiod @aulb@&&@ for 30 mnutes at

room t espendat h&@uhmureheoxd%éetmlw m@@faced'ﬁgﬁt%% A second 2.5 L
al i quogy, of .f.t @;J}ch Ligpared EDC. b ol ution was added fol | owed by an
addi tional 30 mnute | n@uﬂ"altf’o‘?"i‘c ﬂ’f"]ﬁé"d‘&%Stleém%ﬁr‘tﬂhéh%econd EDC

i ncubati"6h, PrEPF -1 SteFk (PeaP wel ke orere QLiEBHoSh ) sadsadiddethat ehepach bead ni x
and vorexeidy- Threr Zéaclmbead)@pﬂﬂrae&nm5@r6ﬁ%£é1fyuﬂﬁ@, niiRgosuUper nat ant: was
re{mv%cr @@ggswerrgeres&lsgend?d in 1.0 nL of 0.1% sodi um dodecy!l
sul fate he ‘béads Wer e ¢ént - ?tfﬁgﬂ‘ 5@’%\? HeH9dPAéeS uper nat ant,
renove PST*’r’l’é Bl'é?dati‘eéd@ erreadenss tihge P8 JSdivndiFdcpl wfe 0. 1 M MES pH 4. 5.
Bead 'wicrompbacenidat timascéMEﬂEuT_qae,ntﬁl@%@ﬁé&@@a&tbwasdkérﬁ&réé‘gaﬁdich preparation

100 3Q,4£8L 4. ), rating using a Neubauer Bri ghtLine
Herrac;c}jt o?r%a?’e% %o F% bea gn&/e‘?ge %5t OF ¥ g%"WnWWF%P’%W ations at

2.8 C PrETHCtadY r §iow9) gt 4 Thefoldbend be voFicgenueh@cthtetpsobe density on

eash bmadnmoﬂ)Q&Ula@&H PRoDWASi nas SBSHE Jolthe T6H1 2ALs RgOXyNuc eoti dyl Transferase
(TdT) Wi th biotin-ddUTPs. TdT was “used to | abel the

end ellin
3 - encfsrr sP??drll npg’egflrpé’ BEFIENA ivehime PhBet 68 ofd R cxBrs-afther 180 gL of -t he
pool @fe4gd- %Jéatﬂlpefpwﬂmnnomwbquamhmﬁdé evabeuto:4Q00etaash bead type)
to  beruseddl@medisheiydbafktans WASaRREL. fo% b@ts%e@ﬁb cgfé'cl%r tube and
we

.centri.f ern I eno re washed in
253 Julj%’ %%Egc pw@e&/%ga@ ‘%ﬁ?g%&r‘f@o‘é’/%@?m EBP“HEP%T Bafferes The beads
wéfe t'RER AL ABETREWiPR 38 TiaBked PhgoPr Aetieontunsi i ke dawkivdhh consi st ed of
- 5x " TdBebitfdfiervor 26di Cofls2comnd. sL QO 1RGO fr@h@&'ﬁ&eﬂ;@reqdéﬁ? (all reagents

wer e Qgﬁgﬂ sf e .t ot aIa [l eaction yolune was brought up to
. 85:5 aé%ger{{hgg]ﬁggg%l)}ﬂ &\fylafb IB IRt He "SR5 BeubRiEn i ncubat ed i n

‘the dér %‘?'ar h&ﬁ?i‘*&'ﬁﬂ%fhe SACO%E%ancalbﬁwm P wWneymeowas added, fol | oved
by a Féeneél (Bhefihep) iwAe Hddtd 0n.caBamehe mivema ¥difetdd. duplki cate, as was the

negat inverospiits Glere WahER r6 A, Aimaes R GATRADENES, X CERt (ihe TdT. In order

to - beads were resuspended in 1.0 mL of 0.1% sodium dodecyl sulfate

“(8igma). The beads were centrifuged again and the supernatant removed.
The coupled beads were resuspended in 100 plL of 0.1 M MES pH 4.5. Bead
concent;agions were then determined by diluting each preparation 100-
30 fold in ddH,0 and enumerating uging a Neubauer BrightLine
Hemacytometer. Coupled beads were stored as 1nd1v1dual populatlons at
2-8°°C protected from light.
The relative oligonucleotide probe density on each bead
‘population was assessed by Terminal Deoxynucleotidyl Transferage (TAT)
35 end-labelling with biotin~ddUTPs. TdT was used to label the 3-ends of
single-stranded DNa with a labeled adNTP. Briefly, 180 pi of the pool
- of 100 bead populations {equivalent to about 2000 of each bead type) to
be used for hybridizations was pipetted into an Eppendorf tube and o

-centrifuged. The supernatant was removed, and the beads were washed in



-renove uni ncor porated biotin-ddUTP, the beads were washed Stlxlﬂ}% %/ith 10
200 L of hybridization buffer, and the beads were resuspen ed rn g PL of
hybri di zati on buffer followng the final wash. The biotin | abel was

det ect ed hotonetrically using SA-PE (streptavidin-phycoerythrin
conj ugat e)%%%(%%s%?r eptavidin binds to biotin and the ph%’BEﬁ P3N i s
spectrally distinct fromthe probesbeads. The | Ong/ nmL stock of SA-PE 15 was
diluted 100-fold in hybridization buffer, and 15 pL of the diluted SA-PE
was addsdrddi pusdety Toe baads veacticonimnbadeacufrat £dafanidkb-ddhuL.es at

37Cel S!mﬁtﬁturzhavhﬁ&a‘ébﬁﬂﬁﬁed’\@f & xR Méﬁsgr?rﬁsm% !:ﬂtnarﬁgxgogg) Ir'naZtL)I\(/:\%P' .
Acqui siyt 1,90 _pal to nmeasure 100 events perp Bedd usi ng a

?G%?:?rfi wers égahere h R ) total )
sanpl e vol une of 50 L.  20°The FeEsuPts ottiaf TRBGRAPE shBRnt9t1Fi gure 2. As
can be*8¥&aon felungeurs Frarohesperd 85 i ensiity stMH1k, ofistiheedbaasds varies from
277575 ahd th2 2o O, wieef 80680k fh 2he ok oo ASTUM DO SRAL fhe | abel |ing

cle

reactiqps, g ete for all.of the oligonucleotides, this illustrates
t he si,gnél'lflaar1 aGoB: T that w?/\%ﬁfl%?%bef"('}ﬁ?"éﬁdn}é‘ﬂ 2 Hicorhdh®pe of bead at this

intensit
25 con¢BfPREFon Elaﬁpfq?ewﬁr&r’@@t iy dugplicatebet |ved whenpigenieat) was bound to
t he prepersbquehdecturathel b1l bopeh&@it PRSHt Bhe.rafhe 151LR8S- xhybri di zati on of

t ar get 5350%%@9@&9@@&% gual yﬁ{_gglm@s f ol | qws. 1OOSoIi nucl eoti de pr-obes-
Iingedto 100 dj fferent bead popul'aﬁhlegl?les“",gsa"’ser?jewé"‘cl?‘c“idbgglﬁ?jsov&h wer e combi ned

t o' Gendtat® o4 et etzastrpbuifeni wnd dhabisady wrné tieplpretidrienst jons to be
carri edf yubridTaeripochifiref roilewnmpher eidsimphinl i z6d fpohes . as, L.hen

hybri dag@deddngpered kYmeb-f L 1+ €86, jafinylated.target. Thus, each target
was exgmi.ned indiyi dual 1y f,é%y_i ts]%s%{églgf_ ?%trﬁ}iltﬁﬂl d‘lniéf"f:%?{yﬁﬁlﬁ its

conpl enentary bea ?isr?ﬁ%\"?‘?’rdiéobmg%cfﬁe‘ﬁ@é%n F89\fdr| physosrprhriit sisnon- speci fi ¢
hybr i dfE&ETEAY i iERindtel tomhdre B%bO Pebaad- riambid/mz edotnby @hspd Sequences

Pr €5 eniasl &iul8s NGACLNENn FriaSACTLY RO 2301 ,Qn,,r eaction, 25 pL bead m x
(cont gé QE?%a‘é‘ba? t 12000 3 )qg:éch bead. posg'l qtlgol% h %Sl%?i di,hi‘éei%i on buffer)
was addedt o each WelT BrY % SEMWETICE e FRbWRFIP2PERERT 4F eniaweksequi | i br at ed
at 37Ct BAK tHEgetThevresctidnatede tapatydeiinal toomeeiisdt iomaef 0. 002 fnol /L
i 0 hybidqol a0 paimedetsy wd0Bet VO Q24039804 «RGTL GAOY Q08T  ti 47 buffer,

and 25l {5, I ‘added to each well, giving a final ~reaction vol unme
of 50 Sf%wb%%ugz%%f% 5uf fer consisted of 0.2°M Nad, 0.1 MTrig, 0.08%

Tri% on X- 1086° y5EeB0cRivdned bre dhowt infsomer @. perdaoryeskeat tia7C for 30
m nut é4ean Edobrdsarge Intwsi N alme ek kRe Debdd RLEGat &AM, SisXcHackgr ound

sanpl ess{ios€. 2 RANdALIEL s WRLE; | ed |.n ac fe. A SA-PE conjugate
was used as A E{y)rt as deqsc?lg Bg ngaE}ba\FegharE%ﬁlltgmﬁg?eﬁft’s‘inﬁck of SA-PE

was di""l’fﬁt"e"&“’%&%-e 8t 5 P iaryst rurdsuf Fts, ibivatmBegthof the dil ut ed
SA- PE StEladfegstivr eatl youlfichbee gotirinenCot Gach Wybhontbe@mvalis of unbound :
t @sgetcon@mbratioubat esk torgetO(i18. MiMHI8Sa JomPiblendyl A bdmadl), addi tional 35 L
of hyRkgi C{Jréﬁé isQEuence ‘to the full extent possible. |
: The cross-hybridization of targets to probes was evaluated as
follows. 100 oligonucleotide probes linked to 100 different beéd.
populations, as described-above, were combined to generate a master
30 bead mix,—'.enabling multiplexed reactions to be carried oul;,- The pool
of microsphere-immobilized probes was then hybridized individuaily with
each biotinylated ta:r.tget. Thus, each target was examined individually
for its specific hybridization with its complementary bead-immobilized
sequence, as well as for its non-specific hybridization with the other
35 92 bead-immobilized universal sequences present iﬁ the reaction. For
each hybridization reaction, 25 pI beéd mix (containing about 2500 of
. each bead population in hybridization buffer) was added to eéch\w&zll of : S

a 96-well Thermowel]__ PCR plate and equilibrated at 37°C. Each target

was diluted to a final concentration of 0.002 fmol/pi. in hybridization



buffer was added to each well, resulting in a final volume,gf; 10Qgk per
wel |l prior to analysis on the Lum nex100 LabMAP. Acqui sition paraneters
were set to neasure 100 events per bead using a sanple '.. volune of 80
M.. 15 Th I hybridi zati on was cal cul ated for any_event in which '..
the NET I\/g(p(\%gg%g% least 3 times the zero target backgr'duht¥248%t her * ..
words, a cal cul ati of"was nade for gny sanpl e where (M ganpl e- MFl zero
target background) ! MFlzero target background > 3 A "positive" cross-talk
event kitfer, a8l gl fil qaMtensl)S MRS GRadd t61a85we20Q PNBRE di ZaLhon) was defined
as any_event i u\I/\n,i(gi thsé he net medi an fluorescent intensity

( MFI aanyi 6- Me TZzem Taf §ét - bR rotitds™ Jehtratwaiassyd £t $nlit ched hybrid was
gr eat efaGlhah 1ot TEgual- 495 THeomrbiler.apl [syo setl Hybidizafiodd%ethat of the

per f ectdnformiicied7hy liei dodaherds. Neghchndehed d%ﬂghaﬁ?ke&%‘i‘di tions. As there
ar e; ng rgets here are 100 00 = 10, 00Q0 possible

di fferl%r%? @%%Q?ﬁatngr%gg ?%r]f %ﬁggsﬁag?{eesoill'v%iI%:%%Taﬁé(’af"‘ér‘i hEPaife of perfect
hybri df¥&tP3HE: Phieh PR IRPHALE 9980'r@Ssl @ Epenkehy br idpomibrdn of a target
Wt h aehevsmafthdad ngimbléockThe gnemkilves d@béwianad-saBeid | | ustrated in Figure
3. Thewabk kit y; af h r.ge e specifically recogni.zed by its

mat chi nygb ro%e c?ls_b%%gg'hg\%ﬁ% .1904L %’ﬁet%f)oéslg?l%ﬁdehgggdéﬁoﬁgg‘gg F¥5%¢¥ hybri-di zat i on
event st RAT" TEHHEEP hldoBe caread . stherbund taowrt: andeinsulwsee feach exposed t o
t e pol mimfredG@ Preabesindiigy et Sl sa0bsefy ed nyfkidihase, 6 events, the

hi ghest, - QP%QD%%J itc event generated a signal e(iui valent to 10.2 % of the
si gnal ogserveci‘ or "L HEPEFIECEPSAIRE R R pinat Yaluee o§ Q@M ¢ 35

hybr i dSFa¥sidrPege i) andlgeis of thhdubdfAAngeire. wasqiiBisioaxan ned

i ndi vigdutahdtyrd elre SpEiof ﬁléhshwﬁbﬁjiez—@ﬁﬂsofb%éaﬂ 14184 GOBRIgOENt Sequence as
incorgg&grgeegf 8%n§o a mcrosphere, as well as 'for non-specific

hybri di zat1 on w % the conpl enents of the other 99 target sequences.

RePr esent atThy @ercentiybyidizapRE5was\CrBRIO5A364 RETHGAO2M0RE - 48

hybr i dihz atEromeT esdllat sieber st edu@et thkbz:GormLEM M Lluar okg Jibe-Table 1) are

shown yoPaFl QU8 ctha PLORE, 16 found to hybridize only to its
perfect|y-matched target. N%é,\%rg%saélyhsyaf)ﬂf')?edf’pz{%rtei gﬁliﬂwp’fzwiéﬁff Pt he other 99

targef’%"ng‘é) Sbkeer et vgerpe foregoing results denonstrate the possibility

of i ncor pdr kil veher2d0-tsbguencesi 6f. , Fabhiritantofisamensobsebsd-her eof , i nt o

a2oul tiypient ek isys e dak {deat L1 28X REELALL Q1 LD @t HOShhedfanNPlocdll enSEQUENces

can bg,gdisti Lshed fromthe others by hybridization. That 1s, it is
pOSSi %I Eeiérté%hg?g%‘li%ﬁmﬁﬁ img}il“‘ééaé"r‘it ’F%f?r@'é’? I %’ﬁﬁ%ﬁé’yo? aF et S ge teh§ vas

hybr i dF 74T 02Bo Agtaby&be wirbHrprslyppeic vt conpte Hest ofustie ni ni mal
hybr i dezieckbn majdhad Gobpletenirsinfl tlmeroidastichBlcgiisioBXAMRL B3 e~ arbad
Sequemmes;ru}s&daﬂld\ 1@&5&%5PQ&¥MQL§QQ%Q@§OG = 10,0000 possible different
25 interactions possible of which 100 are the result of pefféct hybridizations.
The remaining 9900 result from hybridization of a target with a mismatched
probe. '
The ;esults obtained are illustrated in Figure 3. The ability of
each target to be specificaily recognized by its matching probe is
30 shown. Of the possible 9900 non-specific hybridization events that
could have occurred when the 100 targets were sach exposed to the pool
of 100 probes, & events were observed; Of these 6 events, the highest '
non—specifig event generated a signal equivalent to 10.2 % of the
signal observed for the perfectly matched pair (i.e. specific

35  hybridization event}. .
| Each of the 100 targets was thus examined individually for
. - specific hybridization with its complement sequence as incorporated
onto a microsphere, as well as ‘for non-specific hybridization with the S

complements of the other 99 target sequences. Representative



-The fanmily of non cross hybridizing sequence tags or a sugggh|bﬁggeof 15
can be attached to oligonucl eotide probe sequences during syntHeS|s and
used to generate anplified probe sequences. In order to test the

feasi bi | ity 9&5 anplification with non cross hybr|d|2|n se uence tags
and subsequen y addre55|ng each respective sequence t BCFE %Vopriate

| ocation on two- di nensional or hegg _arrays, the foll ow ng experinent was
devised. A 24nmer 20 tag sequence was connected in a 5 -3" 'specific nmanner
to a pEgredbmtspechhiles SROUAREE :(eZOdmmecn@a/teeﬁeprBLé r{%r)TableT he connecting

pS3. segiencs EgPRLgsSenyed, €6 L AVES 0 nt of the nucl eotide gene
sequenge._ To faci [7tate tﬁ]égggsu swgééjen %enrﬂ)L Eﬁﬁ B denift%e stranded DNA

post - ahpIIFF aPrshRs Far9sly- FeefEr=se Prittertifasisymivest zbel owhath a phosphat e
nmodi f i EAtHesPrtEPES) clrervdd 5'° 25 end. A second PCR priner was al so generated

forseach dgsid eskeg¥fy, rahireh deﬁ&g&gégnglgdpggggbllqg d (5 -3") anplification

primer;_d I $n, t e the _Forward priner was abel ed with a 5 -biotin
nodi f i catclqggr)lﬂtt% 4 Qﬁ %geﬁeguef A °F T?bﬂ @3"’%1\??&9?}1’%?’: ERfifFO%l é¥t. A practi cal

exanpl & "Bt ’r‘fjr@x%f’f SYWn‘f’itBn'é‘G @@@6?@%@ ohat gomts if oldtoaid: 30 For exon 1 of
t he hustmep&s tambe QupPpesSSEH gem&hsewaefmgytﬂggr{dalzgg%ngﬂ@g Rever se
pri merisase gaNgsRLe: 222084 0

5" 3P04; GATIGT anﬁjn o{'{gATAAA(%]Z} S R 95 G SHORSRESTRS® 35 Tag
Sequence # 3 B( VEFEE: ThE AERBERTiNg RBB\rEeRhertwrdninaly ever se pri ner
r epr eskyrédizheientin complutdneotdrdend otid| @Rget9f the indicated bases. The
correspondi ng Exon-I Forward priner sequence is as follows: 40 25 July
2005 MO 027 059354- PCT/ CA02/ 00087 49 221873 221896

5' - Bi Ot 1 H: TCATCEEGACTESFCCACETY FOTER g Polvaveisohideson t hese primers wil |

anplify a phediretliobt 2k bpspl iysraiibidd sofpehal cexd 8RS byt alding a total

Size 0dan2B8 abPachNGe SMRLLId186k;: ab UCH as fi.ed ysing a
Q Aqui gk PR, currnl fic r%%o it gng&t Ege:%re%;eg?tsi o DR Qyngée &ﬁaaﬁ‘#l 1f“”egd To

generate" si ngﬁcé ERPFSTH BT INAC TR DNR REST st ekttt Bk FersabEkidH R ease
di gestiBn ™A hei@biPy Bk pehgrear bftwridiqios seeuente aagh ROl esuBbépBmag sequence
(anti «Grésmgds conphesmntivy sbqichbe tbag:ssﬁﬂy@ﬂlgﬁt&%@dt%ﬁ ly @ltached to the

soI i d aiRB@SEn Al baYe JQ‘}IQ uld duct vas heated to 95C for 5 mnutes
q then di rectly ap dﬁs %12916#;&% V at 4 CORcent TRLFTH- ot 2450 nM

| owi RG> W%Iﬁed'lxazsagﬁgﬁ’ﬁc‘é‘?‘iﬂd IR GheurY efiecsbirt 1mger tthea P53 -sErmsrécigéguences
vver e VASSHRIICE 2 Bduers irrge ey s erdpt dittiedéamnedtin@@es. tdeqiierdcd rebbeddnt & the
© Vi sualinzatdeotompliedehe ¥ ehd Byéﬁbeﬁhaoéaiiu%ua&&e R Q&L(iﬁlﬂattéeéhe - can now act

as a %‘dp@qh@ﬁtegé@raéw QP 19‘5@3 ¥t:sxl'a§1dé)&( D Ahle:.osffjl rTBmPlf.‘l.f.’?CathD. the tag-
Re_verse primer was synthesized with a phosphate modification (PO.;) on the 5'-
25 end. A second PCR prlmer was also generated for each desn:ed .exon, . which
represented the Forward {(5'-3'} amplification primer. Imn this instance the
Forward primer was labeled with a 5’-biotin modification to allow detection
with Cy3-avidin or equivalent.
A practical example of the aforementioned descrlptlon is as follows:
: ;0 For exon 1 of the human p53 tumor suppressor gene sequence the follow1ng tag—
Reverse prlmer was generated:

222087 222063
5'-p04 —GATTGTAAGATTTGATAAAGTGTA-TCCAGGGAAGCGTGTCACCGTCGT—.? ’

35 - Tag Sequence # 3 - - Exon 1 Reverse

.The numbering above the Exon-1 reverse primer represents the genomlc . . <
nucleotide positions of the indicated bases.

N The corresponding Exon-1 Forward primer sequence is as follows:
.40 '



_region, such as SNP detection and hapl ot ype determ nati on. 25\1’\“@8 of

addi tional nmethods for the detection of single nucleotide poﬁjym) hi sns,
including but not limted to, allele specific 20 polynerase chain reaction
(ASPCR) , g‘l,d I (g%ieci fic primer extension (ASPS) and ol igonucl eotide
ligation as {"% A). can be performed by those skill edPE€RHCAB@0EIt |n

combi nation with the tag sequences, described herein. 25 DEFI NI TIONS Non
cross hybridi zation: Describes the absence of hybridization -between two
sequences t hatz2alfkes not perfect conpl gggnts of each other. Cross

Hybri dizatLan: rogen bondi ng of a single-stranded DNA sequence that
i's par%i %H“‘%“bﬂ%mﬁ%%%gﬁ E%F%WT%%E%?g'enent ary to a 30 single-stranded
substrate. Honol ogy: How closely related two or nore separate strands of
DNA  afe cbwbisacionotiees, phaaedvl Lhekfy BASLEAIUENGLS,, ANalogue: A cheni cal
whigh sesgniiles canug! fl%tﬂi%% Qq%gél @izbeagg 2\é\/ni]:)ch‘does not normal |y appear
in DNA but can sybstitute Tor the ones 5,\{\,?1i ¢h do, despite ninor

- di fferenced ™ hSEt JCFURD PSHET @Remerifing wipnsi eaick' MR ror” i mage of a |
DNA seRftréfitestion kitorph arenteanytibhlom equensatidsaan o AendQkeevery "T" and a |
' C M Oingueyzadall ond e ORl HIPBLALY ! LARdS ALl R0LE stranded DNA, for
exarrplg,legebyt ag. sequence. and it's conplenent, "W 7o N8 %8 rma

doubl e- st randed ol ‘ECUTROSYSE Sfuf\Fi28b5 StRpied FeTESY (PER-CA02/ 00087 -

50" CoTil eTABRISEFYBNACY CONARS - sBRiterch atovh bens Yntaheginze dof M@ ia messenger RNA

t enpl atteﬁzﬂta!nmysi Snfieergesmtﬂ@dfﬁﬁbdfz@& Wk %eﬁéédeﬁo lég'i%df&fs 5 GninBiQPe | Qmphyf) i cal )
mappi Ngha Gleh 3QRUGH ; s.to a.short nucl eotide polyner ereby. the

5 nucIE%?}gwdes MRY, %gg%%?ﬁ(% E? %c eotit ealﬁzé’ls“éeé’tﬁ?tlﬁﬂﬁfob‘ﬁég Yher eof . Tag:

Refers t o ane 8 é@ﬁﬁ%’i‘“‘é’Bﬁn&ec‘t“ﬁ%’free‘érFoﬁ‘énﬁse'dlef?ﬁg@[wclfi cally sorting

anal ytS§§9sficeh vare [vé awdl ionk vetrdwecynbigoBuakent | de shlaticnhen used toget her
dasnotaieeass: hyhidadi &e or Singi ﬁﬁ&idﬁﬁ%ﬂd??%dul:@, the cont.ext of. this invention,

pai rs Qf SQaUeNces s#ostggt% gmpared with each other based on theamount of
"horol_ogy” bet ween fhe  sequences. By W dfofeXnpratitisdo sequences .

ar e- sar g Po Hale*saSB0ieteritrinans Haptasiver)etemitridach ot her i f, when the two
sequences &rwwbéy gActiddtteabyreshadie rosi tlk eacc INEF S0 obtain the

( absohutBlt PRXbOMALAHIDE!, fcil,dER1 ] .pai red bases, the_punber of

| dgnt i,6a) .y, Ralred bases i s SOW?%%\t&ﬁgﬁyétl‘%%ei%?hu%ﬁé §P°Bates in one of

the séguences. (1T the S8qlRHcEy pLislg WERkHrRrings exemsid f erent | engt hs,

then ‘PSR uIY BEogpuqletidst bigapisrbessapf (ObAsesnite pddtermhant er of the two
sequettes:. Frifxehphesheobrideh &ofbitab o RIdnTHE RYYRLAMces :

described herein.

25 DEFINITIONS

. Non cross hybridization: Describes the absence-éf:ﬁyﬁriéization
-between two sequences that are not perfect complements of each other.
Cross Hybridization: The hydrogen bonding of a single-stranded
DNA sequence that is partially but not entirely complementary to a
30 single-stranded substrate. ‘
'Hoﬁology: How closély related two or more sepafate strands of DNA
are to each other, based on their bagse seguences.
Analogue: A chemical which resembles a nucleotide base. A base
‘which does not normally appear in DNA but can substitute for the ones
35  which do, despite minor differences in structure.
Complement: The opposite or "mirrorm image of a DNA sequence. A
complementary DNA sequence has an "A* for every "T" and a "C" for every
@Er . Two complementary strands of single stranded DNA, for example a

tag sequence and it’s complement, will join to form a double-stranded
40_ ‘molecule. .



are as follows: 20 EXAIVPLE 4 - Deternini ng Maxi mum Honol 0g¥%e iiv20
A-A-B-B-CC B-DCDDD (2 out of 4 paired bases are the sameSy 9?, A-A BB
CCBDGCGDDD (2 out of 3 paired bases are the sane) 30 In this case, the
maxi num ”'ﬁf@ﬁ‘fms f,identically paired bases is two and there are two '
possi bl e ali gnients yielding this maxi mum nunber. The t8¢¥HCAMFer of
possible pairings is six giving 33;,/3 % (2/6) honology. The maxi mum
amount of honol ogy between the two sequences is thus 1/3. 35 EXAMPLE 5 -
Det er ni ni ngcdptmantao BB Qgita)* dhn* crie ArBeBned zed- AuPD- G D (3 out of 6

pai r ed Qg@g Akia th 0e),4Q,25 July 5. WO 02/059354 PCT/ CA02/ 00087 51
S St o 'ﬁ]‘?}%@nu or ey |dsen?|cggl ?V‘“p’aﬁ PEF SRS 8 three and the

In.this n
total AUT ?ﬂnﬁyﬁt‘f@%l"ﬁ‘%ﬁ“ﬂal red bases is six, so the honol ogy between the
two sequenc®siopnucdAetidB)®pfers ¥o A- BBt Gulledide Boi}n@r RBnéder@Uineof 1 paired

‘bases aﬁﬁebhﬁesa@)bé Rabilih® AL AR basdNE: MINGL Ol dent feal |y pai red
bases is 1,4 rs Jto bet ween the two sequences is 1/6 (16 2/3

% . The naxi rmm onol 0gy Be%%c\%xcﬁe??fé]? hafiocaebt itk §o5 spedidiea3a, Bl ock
sequen&%‘tl%fa@?%ytﬁﬁ W8 Athbtst meprtbselagimnlotide sequaraeufa bl ocks. In
i ts noStgegemedalnctosnmsa Hybaiekzeequence i S a representative 15 sequence in

whi ch no padilmi €4d @Lmad. €4y MRL c ar i, apl or qther designation is
aS§bgn§% %o eacc? b ooc%ngfithe ts.% ue’ér%ctg% ¥ﬁ%|l eer?ce NeE P % Ot A& T herein i s

a wel | THed"t & PAC REPFY B0 thY SRPEE o fVBbmehemy! dmtwddgueieer, an

i nci defftlePAgEE i >€3Yc'emnet elyampdef |tmeobewuédwutaxeféaﬁattodsideni rsg% an Q{H@Qh" I n

t he rremdmdogjesmhb@dmhmhej: ned GRSl Qf, geperal %& C e-—L §' pl e
urt

gr aphs,ig éja%ﬁdo e this ybcat egory are

foll ov\‘;;lt ngh%@’ E?i %tam g 3 PorFe’ B %E“‘We?éﬁrﬁéiiﬁcélhhe set of
verti cBer %‘? bf"ﬁ 's'F}prF’ Faﬁfhl%#élcelﬂx raiswt bafesuis opd entrad wdges of the

si #pl. engbeplef HRseedgeorss ofl ehi nRduasea. Zmpmagrgea.xenggm‘géﬁ@t R afs members of

25 .t heargeds eifﬁéeéﬁﬂ (i@p?gthlantﬂ&h% v)M&EQSbe 4! t%‘ %E Gthere are.
sone @Bai 3,0l Yergl.ces Lhat are connected by a %> 2¥pl i cation a
| greap quences Examples of etermlnlng maxlmum homology

are as followg:

20  EXAMPLE 4 - Determining Maximum Homology

* *
A-A-B-B-C-C

B-D-C-D-D-D {2 out of 4 paired bases are the same)

25
* *
A-A-B-B-C-C
B-D-C-D-B-D (2 ocut of 3 paired bases are the same)
30 " In this case, the maximum number of identically paired bases is two and

there are two possible alignments yvielding this maximum number. The total
number of possible pairings is six giving 33 1/3 % (2/6) homology. The

maximum amount of homology between the two sequences is thus 1/3.
35 EXAMPLE 5 - Determining Maximum Homology

* % *
' A-A-B-B-C-A

A-A-D-D-C-D (3 out of 6 paired bases are the same)
40



is based on nucleic acid sequences generated using sequencest;giggses and
vertices represent DNA sequences and edges represent a relativé property of
-any pair of sequences. 30. The incidence matrix is a mathematical object
that allows one to describe any given graph. For the subset of sinple
graphs us®® R&¥5h, the sinple graph G=(V, E), and for BCHEA0280188ct ed and
fixed ordering of vertices, V={v3,v2,..., va}, elenents of the incidence
matrix A(G = [aij7 are defined bys,l the following rules: 35 (1) aij=I for
any pair of_.v jces {vi,Vvj.} that i nmenber of . the "~set, of edges; and. (2)
aii=0 for af\nf%ia% %flogfn{'?/pé:r‘t_él%e%m%\?f ,0\% ?Efeﬁ*éjtcaﬁgy kat=° HEfDer BIFe°40% he set
of edgh¥® tORLIERPeDd PSPPI PTS I FASECT (AGR/00US7h&R 1o bstvwesn aeexact
unequi e akqudedemiis i3gn Ghax.he incidence matrix. In effect, one selects the
indices: 1,2....n of the vertices and then forns an (n x n) square matrix
with elements aij=l if the vertices vi and vj are connected by an 5 edge

and aij=0 if the vertices vi and vj are not connected by an edge. To define
the tefBch&s8 property' as used herein, the term "conplete sinple graph" -
or "clique" nusta-biostp he el iNedeaiThe neoPLa! @ne SkaBl € graph is required
because all sequences that result fromthe nethod described herein should
col l ecti velf/ share the relative property of any pair 10 of sequences
defining anelyE dF9gPabn e THPeR AR Ifol 1 Poalratieget He 1t Rregkol d rul e
t X i kemodiepynbrtwhey dhe tvpesehmemesiispl/s honalopgy! greater than a

predet er ni ned RABI notMIadL¥eIveRRIthe S chDQSRAUENGES AL GoghoseN from the
final set. It is possible that additional "local" rules, based on known or
enpirically determ ned behavior of particular nucleotides, or nucleotide 15
sequences, BPE FpPierett Refesediven cembrliicsrapnessdtittipnmit @ seheereaséfc t hr eshol d
rul e. Hgckhe Imadguage: gbnarasifphe: glaphsedoetdd, iE)a rddhbsediBaNS in the final

graph ded8lfeSHOUhLrDE, BR-NakTar0haie! athSal N SEQYSNACe palr) not  connected
by an_&%ggna@because an ﬁd e. means that the-sequences fepreésented by 20 vi
e

and vj“ do-hot Vi dI"&FEF RtEsPiscl FufFls seBEStse the i nci dence matrix of
any si npl e JrEjsace Fattie: genessdt bekeibyist Meredbaiveimef femint inomhokiéisoel enent s,
the cmswmhﬁagdm.i rﬁdﬂl?v@:,szﬁﬂrHL@ideﬁéHrFJaﬁ;iﬁ &rnlﬁ&!tﬂbé S—:letfﬂﬁéat Qlﬁtlho%t .
cor r espordiqng; ;s pgide JATR Qr..a Si conpl.et e . graph w ave a

of { - di_agonal Tﬂgeér;rént%ﬁglaual,% )é“h‘% ‘“S‘F‘I%Fd:mf‘%@“%%edd?%r%é‘haals “Shesti gensghl to 0.
THI's i B S8 FBlfe 95 ne dsCequlefbersupt fhis sukdateaqrieanehfesheot d rul e

i s of detmsseas/ifollawed, and all other sequences are -connected by an edge.

For any si mpésmmp@s aphph they & guighty, b® anoQMplehashgLaPh,, First, the
defi n'x@k%egfofat&ugggpaghgrgéh aangrEaQQ al get? %ffu?-.ll-oroi\g%i:ed-rgggessuo I;:lqg h

. simple graph. An edge 1s defined as a 2-component combination of members of-

25 | the set of vertices. In other words, in a simple graph.G there are some
pairs of vertices that are connected by an edge. In our application a graph
.is‘based on nucleic acid sequences'generated using sequence templates and ;
vertices represent DNA sequences and edges repreéént a relative property of
any pair of sequences,

30 The incidence matrix is a mathematical object that allows one to
describe ahy given graph. For the subset of simple graphs used—herein, the
simple graph G=(V,E), and for a pre-selected and fixed ordering of wvertices,
V={vy, Vs, ..., v}, elements of the incidence matrix A{G) = lay] are défined by

~the following rules:

35 B

(1) as=1 for any pair of vertices {vi,vs} that is a member of the

set of edges; and . te

(2) ay=0 for amy pair of vertices {v;,vjJthat is not a member of
.40 - . the set of edges. -



30 Gs=(Vs,Es) of a sinmple graph G=(V,E) is a sinple.graph t2|3% ains the
subsets of vertices Vs of the set V of vertices and inclusion e set Vs
into the set Vis imersion (a mathematical tern). This neans that one
gener at es a subgraph Gs=(Vs,Es) of a sinple graph Gin two steps. First

sel ect soM¥ ’?:‘F‘bes Vs from G Then sel ect those edgesPEECAR2@MBE t hat 35
connect the chosen vertices and do Jhot sel ect edges that connect sel ected
with non selected vertices. W deSife a subgraph of Gthat is a conplete
si npl e graph. By. usi ng this property of the conplete sinple graph
generated fromthe si G of all sequences - generated by the

t enpl at & ba% 88 FrRGorPEHH ‘fg edelfﬁnltlﬁﬁl e pigpeTa Pietx any® pAEtctof t he
sequene®s s¢lAChE dbe nighies- vi .6l at iongf tthe v2Btided yand00fen MMOnD2h060354

r CT/ CAQR{:00 Ga¥rix whik eietaleegtet ch riel @k bSceQBVEr hedl vi Bt ctaﬁﬁ'ec@é@@gratny of all

rrerg)erg f_the s 1) "tpe class pro sel ecting a subgraph
a S|dr?% e grdp ftl&th% ”Egceg, c‘orrp% et é QSI rgpﬁ eX%Crtﬁ‘gﬁ’Y thi*8%%4ssures that, up

: to the tests i n\FBI Nak i ttH% HegR alclrsf BEOPestYeat MEdbdetireithe tBre are no
pai rs ‘biempiepeesicede igragticor esldduengusetritfiabe edlmide trhe dohpesbol d rul e,

al so. drpes ihesh ab%amﬂea%gmegh Qb i Gh PR te.u'u(it é@ﬂ%@%@%hw the set

are ch )sen. be‘ghgfer { h 1cal |l ed the "desired ass g erty - The
present ~invention CATY |‘r'1° Bdde=teabent e et ahbT e RETREFEY ""n¥OPaﬁ6n

crifss-Hy BrIwRgen Fefinbehavi e nf vrdohng Fort oxamde ot hmaimhoml ogi es of the
sequengessiaiid appedks is0 MAwst glﬁe@-taEFmethﬁtr sipap hoktaww %995&%%% For

exanple?pré&laﬁ:e%_tnggc!\mgﬁﬁ:cr I‘B%gvé}e%%r o Ols\ées ncetes eatrg ¢ ose Oof giie sequence
relative to the _other sequence i rma sequence al f@%nent t hat

woul d %886rﬁ%dat18 ’i%%ﬁl’t’%@ﬂ‘f a%lta@raét H(S’ﬁ%l” ERERTe R@Eedon koque (i ¢ Aci ds
Res. ; 2®iriB5Rr 465 imip@0Bhavidabl eakt SuQd BudEhbi)deSeguencesMNaddssi gned in

Exapl @q@éds, hrGAFTGEAIT %TQA%HM éhakl%nT@IﬁﬂMﬂéJ LGATAMG 2
3 GATTGIAAGATTTGATAAAGTGIA 3~ 4 GATTTGAAGATTATTGGIAATGIA 4

GATTGATTATTGTGATTTGAATTG 5 6 GATTTGATTGTAAAAGATTGITGA 6 7
ATTGGTAAATTGGTAAATEAATFRGraEe. oy aATIMeLA PTIA TRAKCETAMNAREne@ns in the
GTAAGEAATIGASTIET ARARGHATT e Ad) pT SEAETOATET GAD TEATEIG Jair) not

connected by an edge (because an edge means that the sequences represented by
20 Vi and vy do not violate the threshold rule).

Because the incidence matrix of any simple graph can be generated
by the above definition of its elements, the conseguence of defining a simple
complete graph is that the corresponding incidence matrix for a simple
cgmplete graph will have all off-diagonal elements equal to 1 and all

25 --diagonal elements equal to 0. This is because if one aligns a sequence with
itself, the threshold rule is of course violated, and ali other sequences are
-connected by an edge. o
For any simple graph, there might be a éomplete subgraph. First,
the definition of a subgraph of a graph is as followa. The subgraph
30, Gs=(Vs,Es) of a simple graph G=(V,E)} is a simple.graph that contains the'_
subsets of vertices Vs of the set V of vertices and inclusion of the set Vs
into the set V is immersion (a mathematical_term). This means that one
generates a subgraph Gs={Vs,Es) of a simple graph G in two steps; First
select some vertices Vs from G. Then select those edges Bs from G fhat
35  connect the chosen vertices and do not select edges that comnect selected
with non selected vertices.
_ We desire a subgraph of G that is'a complete simple graph. By .
‘using this property of the complete simple graph generated from the simple
graph G of all sequences generated by the template based algorithm, the

40 . pairwise property of any pair of the sequences {violating/non-violating the



11 TGATGATTAAAGAAAGTGATTGAT 12 AAAGGATTTGATTGATAAAGTGAT 125 July 2005
TGTAGATTTGTATGTATGTATGAT 10 14 GATTTGATAAAGAAAGGATTGATT 1
GATTAAAGTGATTGATGATTTGTA 11 16 AAAGAAAGAAAGAAAGAAAGTGTA 12 17-
TGTAAAAGGATTGATTTGTATGTA 18 AAAGTGTAGATTGATTAAAGAAAG 19

AAAGT TGATWAATDGIMAAGGTAT 20 TTGATTGAGATTGATTTTGAGTAT 3&1/CA02/00087
TGAATTGATGAATGAATGAAGTAT 15 22 GTAATGAAGTATGTATGTAAGTAA 23
TGATGATTTGAATGAAGATTGATT 16 24 TGATAAAGTGATAAAGGAT‘(I;&A?QS %; 25
TGATTTGAGTATTTGAGATTTTGA 18 = 26 TGTAGTAAGATTGATTAAA

GTATAAA W%@AWE%?@%?TE@E%WWT&Wer Y set,
GTAAAARGTTEACTAFTGRARNAAGTBY -GATTTGATAAAGGATTTGTATTGA ~.. 31
GATTGTATTGAAGTABIGTAAMGg- 2 2%&%&%@%@@%3@%%@ EGA c%ﬁ@ﬂééby 2005 WO

02/ 0393%1§§¥A560@A§f;§ fres, tratud AR Gicl . BR0 L RN L SIS S ez O

TGA T T ?”? n%gam@fr@fwwlr#@w@?mn%et that
- AAAGGTAPTTGAGHT TRGATPRAALSY, AAGTERGABAT ARG\ T CARPGARNR Df @8ch pair

TCTATTEAALAGEATCATREGAM 32 GIATI GIATT CAAMCGTIAATTGA R4 “désqred class
TTGAGTAATGATAAAGTGAAGATT 41 TGAAGATTTGAAGTAATTGAAAAG 25 - - - 42
TGAAAAAGTGTAGATTTTGAGTAA 26 43 TGTATGAATGAAGATTTGATTGTA 44
AAAGTTGAGT APTCERTTTRSAANARE o thily Bk s TIREAT iy
AAKGAARBCATFT STAGTINAGATE RGavit? KT ARSAYGARAGCIATAMAGETAA 30 48 -

GATTAMGETSATT GAAMAGI G 2t aJfeAAABGETAATTCATTATGA Ay

known approaches. For example, the method described herein involves

the sliding of one sequence relative to the other sequence in order to

form a sequence alignment that would accommodate insertions or

15 deletions. ({Xane et al., Nucleic Acids Res.; 28, 4552-4557: 2000) .
Table I '
SEQ ID NO{1) Sequence No Assigned in Example 2(2)
1 GATTTGTATTGATTCGACATTAALG 1
2 TEATTGTAGTATGTATTGATARAG 2
3 GATTGTAAGATTTGATAAAGTGTA 3
4 CATTTGAAGATTATTCGTAATGTA 4
5 GATTGATTATTGTCATTIGAATTG 5
6 GATTTCGATTGTARAAGAT TETTGA 6
7 ATTGGTAAATTEGTARATGAATTC 7
8 ATTEGATTTGATAAAGGTARATGA
9 GTAAGTAATGAATGTAAARGGATT 8
10 CATTCATTGATTCATTGATTTCGAT v
11 TGATGATTAAACRAAGTCATTGAT
12 ARAGGATITGATTCATAAAGTGAT
13 TGTAGATTTGTATGTATGTATCAT , io
14 GATTTGATAAAGARAGEGATTGATT ‘
15 GATTARAGTGATTGATGATTTGTA 1t
16 ARAGAAAGAAAGARACAAAGTGTA 12
17- TETARAAGGATTCATTIGTATGETA :
18 ARAGTGTACGATTCGATTARAGAAAG
19 - AAAGTTGATTCATTGAAAAGETAT
20 TTGATTGAGATTGATTTTGAGTAT
21 TGAATTGATGAATCAATGAAGTAT ' 15
22 OTAATGARGTATGTATGTAAGTRA
23 TCATGATTTGAATCARCGATTGATT 16
24 TGATAAAGTGATAARAGGATTARAG , 17
25 TGATTTGAGTATTTGAGATTTTEA ‘ 18
26 TGTAGTAAGATTGATTAARGETAA :
27 GTATARAGCEATTEATTTTGAARAG
28 CTATTTGAGTAAGTAATTGATTEA 19 ’ ) .-
29 GTAARARGTTGAGTATTGAAMLLG : :
30 GATTTGATARAGGATTTETATTGA . ) o
31 GATTETATTGAAGTATTGTADALG - 20 : :
32

TGATGATTTTGATCGARARACGTTGA



50 AAAGGATTAAAGTGAAGTAATTGA 33 51 ATGAATTGGTATGTATATGAATGg5 g@ 2@35
TGAAATGAATGAATGATGAAATTG 35 53 ATTGATTGTGAATGAAATGAATTG 3 ]
ATTGAAAGATGAAAAGATGAAAAG 37 55 ATTGTTGAAAAGTGTAATGATTGA 38 56
ATGATGTAATGAAAAGATTGTGTA 39 57 AAAGATTGAAAGATGATGTAATTG 58
ATTGATGAGYOTATBEBEIGTAGTAA 41 59 AAAGATTGTGTAATTGATGATGAAT/6R02/00087
AAAGGTATATTGTGTAATGAGTAA 61 TGTAATGAGTATTGTAATTGAAAG 43 62
GTATAAAGAAAGATTGGTAAATGA 44 63 TEEBAGTAATTGAATTGTGAAATGA 45 64
TGTATTGAATGAATTGTTGATGTA 46 65 TGTAATTGGTAAATGAGTAAAAAG 66
TGAATGA AA T GTAI&EZ’F‘;&AJATTGAAAGATTGATGA 45 l68

ATTGTGAAGTAEAAAGAT%IJﬁéaé%TAﬂA&AAE@@MAGT TGAGTAAATIGTGAT 72
ATGAATTGAAAGEGAT TGAAdwdon Prncmh3n BT TGATGAAAAGT TLLATGAT 74
AAAGT GATGT ABAT GAGT AAATTECA BB e T@INARGCGAT AAAGATGATGATATTG 57 76
TTG%AAAE%TT@@TAATGﬁﬁ%ﬂ@?@WWmWﬁWEWﬂWWﬁAAGATTGATTGATGA 59 78
ATTGATGAGAT GATTAT > kﬂf‘“ TGGATTTGTAGRET 60 - 80

TGAAGATTATGAATTGGT Ao e B GRATTATGAGATTATGATTGA 62 82

ATTGITGAATT GRAT TAACAT AL S TM%E@@AAGTAAATTeeAzﬁ 84
AAAGGTAAGAT EATTGAT GAARAGr 63218 TISEAGAT GAGATTAAAGI EGAAT TG 86

GATTATTGGAT FATGAAAASISATICTETAGATTIREFRAT TGT TGAGTAAARGA _ 67 88

AAAGAAAGATT%TGAGA %@T%‘FA%AGGATTTTGAATTGATGA 25 July 2005 WD
02/ 059354 PGI/ CA02/y a3 Y i |

46 AARGAARGGATTTGTAGTARGATT 29
47 GTAAAARGARAGGTATAAAGETAR 30
48 - GATTAAAGTTGATTEAAAAGTEAA , 31
49 ~ TGAARAAGGTAATTGATGTATCAA

50 ARACGATTAAAGTGARGTAATTGA 33
51 ATGAATTCGGTATGTATATGAATCA 33
52 TEAAATGAATGANTGATGAALRTTCE 35
53 ATTGATTGTGAATGAAATGARTTG 36
54 ATTGAAAGATGAAAAGATGARAAG 37-
55 ATTGTTICAARAGTGTAATGATTGA . 38
56 ATGATGTAATGARAAGATTGTGETA 39
57 AARGATTGARAGATGATGTAATTC -

58 ATTGATGAGTATATTCTCETAGTAL 41
59 ARAAGATTGTGTAATTGATGATCERA

60 AAAGGTATATTGTETAATGAGTAR :
61 TETAATGAGTATTGTAATTGAAAG 43
62 GTATAMAGARAGATTGGTARLTGA 44
63 TTCAGTAATTGAATTETGAAATGA T4y
64 TETATTCAATGAATTGTTGATGTA 48
65 TETAATTGETAAATGAGTABAALG

66 TGARTGAAATTGATGAGTATAMAG o
67 GTAAGTAAATTGADAGATTCATGA 49’
68 GTAMATGATGATATTGGTATATTG 50
69 ATTGTTGATGATTGATTGARATCA 51
70 ATTGTGAAGTATARAGATGATTCA S 52
71 ATGAABAGTTCAGTAAATTGTGAT '

72 . ATGAATTGARAGTGATTCAARARG 54
73 GTAAATTGATGAAAAGTTGATGAT ,
74 ABAGTGATCTATATGAGTARATTG - &g
75 GTAATGATABAGATGATGATATTG 57
76 TTGABABRGATTGGTAATGATATGA

77 © AARGTEABAAAGATTGATTGATGA ‘ : 59
78 ATTGATGACATTCGATTATTETETA,

79 ATGAGATTATTGGATTTGTAGATT : 60
80 TGAAGATTATGAATTCETARAGATY : 51
81 © ATTGGATTATGAGATTATGATTGA ' 62
82 © ATTGTTGAATTCCATTARAGATGA

83 AAMGATCAGTARGTAAATTGGATT

84 AARGETARCATTATTGATGAARAG 65
85 ATTGATGACATTARAGTTGALTTC
86 GATTATTCGATTATCAAAAGEATT .
87 GATTTCTAATTGTTGAGTAAATGA . 87 '
88 ABRGAARCATTGTTCAGATTATCA ‘ 68

- 89 GTATAAAGGATTTTGAATTCATCEA




-SEQ I D NO(1) Sequence No Assigned in Exanple 2(2) 90 25 July 2005

TTGAGATTGTAAATGAATTGTTGA 91 GTATATTGATTGTGTAATGAAAAG 92
TGATATGAATTGGATTATTGGTAT 70 93 ATGAATGATGAATGATGATTATTG 94
ATGAATTGATTGGATTGTAATGAT 71 95 GATTGTAATTGAGTAAATTGATGA 96
GATTATTGGRPIRAABHIAAATGA 72 97 ATTGTTGAATTGATGAGATTTGARCT/EA0M@IS7
GATTATGAGTAAATTGATTGTGAT 99 GATTATTGTTGATGAATGATATTG 100
TGTAAAAGATTGAAAGGTATGATT 75 101 GrATTTAGATGAGTTTGTTAGATT 76 102

TGAAGI TATGTAATAGAAAGT GAT 103 GT%EQ@@ TGTATGTAGTTAATTG 77 104

TGATATAGAFAGTFAGATAGATAG 78 udi ATGATGATGS ML%@@EIAE:%&J%?#% |
TTAGTGAAT -

GITAATTGIGT AGT T TGT TAFA@ATE A GIRRTGRAATAGTGATATTGI TAG 110
ATTGTTAGAAAG?GTAGAFWﬂRﬂGBBEmWTmﬁﬂﬁﬁﬁﬁﬁﬁATGTTATTAGTGTATGTA 82 112

TGTAATAGT TAGA TTGGRFT GATAGATGATTAGITAGTTGA 84 114
ATGAGTTTGIT EGAGA %TTATGATGTA AT 85 116 _
ATGAGTTAGTTA'EGAATT%@&I'@AMGZ\G GATGTTAGTAATTAG 86 118 -
TGATGTAAGTABEGATGT FAGIREFc@ ra Ak TAATEST AMTAGAAGT GAAGTAA 88 120
ATTGTGTATGARGT AT TGRATERBAAIGARBASTGAEGT TATGAAGATTGITA 122

TTAGATGAATTGE GAAGT ARTPACRGBRALTIERTICIAATST TATGATTGATGT TATGAA 91 124
GTATTGATGIT GT AAGTAAGATTGIATATTG 126

i
GTTTGTATTTAGATGAAT “%% TTTGTAATA,GTG%TTGTA 128
v e A

" TGTATGTAGT ATohT AGAAAGA A GATAAAGAAAGTI TAG 130-
TTAGTGTAGT AXGT T TAAAGTGTAT 8552 TdB T fARATIEGAT TGT TTGTAATFAGTGAT 132
Cﬂ"TTA%VMETTA&?FTC¥¥3T?¥QEHN$GENAGTTAGATAGATAG. 78
ATCATGATGTATTGTAGTTATGAR , 79
106 TTAGTGAATGTATTAGT TGATGTA
107 GTTAGTTAGATTATTGTTACTTAG 80
108 GTTAATTGTGTAGTTTGTTATICGA
109 GTTATGAAATAGTGATATTGTTAG -
110 ATTGTTAGARAGTGTAGATTAAAG 81
111 ATGAGTATGTTATTAGTETATCTA 82
112 TGTAATAGTGAAGTTAGATTGTAT 83.
113 . - ATTGATAGATGATTAGTTAGTTGA 84
114 ATGAGTTICTTTATCAGATTAAAG :
115 TGATGTTTGATTATGATGTAGTAT 85
116 ATGAGTTAGTTATGALTTAGATGA
117 ATTRTTAGTGATGTTAGTAATTAG 86.
118 TEATETARGTATTEATGTTAGTTT 87
119 GATTGTAAATAGAAAGTCAAGTAR 88
120 ATTGTGTATGAAGTATTGTATCEAT
121 ATAGTGATGTTATGAAGATTGTTA
122 TTAGATGAATTGTCAAGTATTTAG 50
123 GTAAGT TATGATTGATGTTATGAA .91
124 GTATTGATETTTAARGTGTAATAG 92
125 GATTGTABGTARGATTGTATATTG
e 126 . GTTTGTATTTAGATGAATACAAAG 93
127 GTTTEATTTGTAATAGTGATTGTA o
128 TGTATGTAGTATTTAGAAAGATCA
. 129 ATGAATTETCGATAAMGARAGTTAG
©13p TTAGTATACTAAGTTTAARGTGTA 95
131 GTATCATTATT TG TAAT TAGTGAT
132 GTTTAAAGTTAGTTGAGTTAGTAT 96
133  ATAGTGTATGTAGATTATGAGATT 97
134 TTGAATGATTAGTTGAGTATGATT ‘ 98
135 GTATGTAAGTTAGTATCATT'TGAR
136 | TETAGTATATTGTTGAATTGTGAT
137 = ATAGTGATTGTATGTATGATABAG
. 138 TTAGTGATTGATGETATATTGARMAG
139 GTAAGATTATGAGTTATGATGTAL .
140 GTTATGAAATTGTTAGTATAGATT 99
141 GTTAGATTTETAGTYTAAAGATAG 100
142 TTAGTGATTGAAATGATGTAGATT
143 ARAGTGTAGTTATTAGTTAGTTAG
144 ARAGAAAGTETATEGATGTTATTAG
145 GATTGTATATTGTGTATGATGATT

146 TTGAGATTGTTATGATATGAGTAT




133 ATAGTGTATGTAGATTATGAGATT 97 134 TTGAATGATTAGTTGAGTATG@{IJUQQOOQS5
GTATGTAAGTTAGTATGATTTGAA 136 TGTAGTATATTGTTGAATTGTGAT 137
ATAGTGATTGTATGTATGATAAAG 138 TTAGTGATTGATGTATATTGAAAG 139
GTAAGATTATGAGTTATGATGTAA 140 GTTATGAAATTGTTAGTGTAGATT 99 141
GTTAGATTTEBONZPIPMAAGATAG 100 142 TTAGTGATTGAAATGATGTAGRTTCAA0087
AAAGTGTAGTTATTAGTTAGTTAG 144 AAAGAAAGTGTATGATGTTATTAG - - 145
GATTGTATATTGTGTATGATGATT 146 TTGAGARTTGTTATGATATCAGTAT 25 July 2005 WO

02/ 059354 PCT/ CA02/ 00087 - 56 ﬁ%ﬁTGA%%%[I;D NO( 1) SequgcTA&%%$$ie
; $iqr

: : E
GTATATTGTGATIT AGT T GAGATR rer5ar BT BAGEFT AMGT TGAGATTGTTT _ 153
GTATATTGT TAGRT GAGATTFFGTACTCPBATTRGATAGTAT GT TAGT TTATGAATGA 155
TGTAGTATGT AGT A B RPN TATGTATTGAGT TAGTAT 157
TGTATGATGATg“rAGTT o .,‘l‘,"""" ) TEPATGAGTTTGTATAAAG 159
- TTGAGTTTATGTA AN FEATGAGTTAGTATTGAA - 161 -
ATAGAAAGT AT GAGT ATSSlalncTrhb RIChEARGIAGAT TTGATGTATATAG 163
TTGAGAT TATAGEGT AGT TRATABICTIB4TTIGATETEAGAT TGT TTGATTATTG 165
TGTATTAGAT ABGAT TT GRRIATS RO B TBRTAINTENT GAATGTAGTATGTAA -+ 167

TGAATGATT GAAT RRFEATTTAGTGTATTGAGTTT 169
TGTAGTAATGAJLTGATGA S ;JT GARCATGTTATTAGTGATATTG 171
GTATTTGAATGAEGTAATAGH, ATGATTAGARAGAAAG :

160 TGATATTGATGAGTTAGTATTGAR
161 ATAGAAAGTGAARATGAGTATCETTA
162 TTGATGTAGATTTGATGTATATAC
163 TTGAGATTATAGTGTAGTT'TATAG
164 TEATGTTACGATTGTTTGATTATTG
165 TETATTAGATAGTCATTTGAATGA -
166 GATTATGATGAATGTAGTATGTAA
167 TGAATCGATTGATATGAATAGTGTA
168 GTAATGATTTAGTGTATTGAGTTT
169 TGTAGTAATGATTTGATGATAAAG
170 TGARGATTGTTATTAGTGATATTG
171 GTATTTCAATGATCTARTAGTCETA
172 GTATATGATGTATTAGATTGARAG
173 ARAGTTAGATTGAAAGTGATARAG
174 . GTARGATGTTGATATAGAAGATTA 9 .
175 TAATATGAGATGAAACTCAATTAG ) ‘
176 TTAGTGARGAAGTATAGTTTATTG . 13
. 177 GTAGTTGAGAAGATAGTAATTAAT
178 ATCAGATGATATTTGACAACTAAT
179 GATCGTGAAGRAGATGAATATATAT
180 AAAGTATAGTAAGCATGTATAGTAG B P
"1s8l . GAAGTAATATGAGTAGTTGAATAT :
182 TTEATAATC T TETTTATTTGTAG 28
183 TGAAGAAGAAAGTATAATEATEAA _
ig4 GTAGATTAGTTTGAAGTGARTAAT ' 32
185 TATAGTAGTGAAGATGATATATGA
186 TATAATGAGTTEGTTAGATATETTE
187 GTTGTGABATTAGATGTGAAATAT '
188 TAATGTTGTGAATAATGTAGARAG 40
189 GTTTATAGTGAAATATGARAGATAG 4z
190 ATTATGAAGTAAGTTAATGAGAAG _ 47
191 GATGARAGTAATGTTTATTGTGAR
192 ATTATTGAGATSTGAAGTTIGTTT 48
193 - TOTAGARGATGAGATGTATAATTA 53
194 TAATTTGAGTTGTGTATATAGTAG
195 TGATATTAGTAAGARAGTTCGRAATAG
196 GTTAGTTATTGAGAAGTGTATATA 55
o197 | GTAGTAATGTTAATGAATTAGTAG 58
i9s GPTTETTTGATCGTGATTGAATAAT ' o
199 GTAAGTAGTAATTTGAATATGTAG ' 64 ' :
200 ' GTTTGAAGATATCTTTGAAGTATA o
201 ATGATAATTCAAGATETAATGTTE - ‘ '
202 GTAGATAGTATAGTTGTAATGTTA 66

203 GATGTGAATGTAATATGTTTATAG . 69



172 GTATATGATGTATTAGATTGAAAG 173 AAAGTTAGATTGAAA(;TGATAAA(;2gz,ﬂ,,y 2005
GTAAGATGTTGATATAGAAGATTA 9 175 TAATATGAGATGAAAGTGAATTAG 176
TTAGTGAAGAAGTATAGTTTATTG 13 177 GTAGTTGAGAAGATAGTAATTAAT 178
ATGAGATGATATTTGAGAAGTAAT 179 GATGTGAAGAAGATGAATATATAT 180
AMGTATAGTRABATETATAGTAG 14 " 181 GAAGTAATATGAGTAGTTGAATERCAg40087
TTGATAATGTTTGTTTGITTGTAG 28 183 TGAAGAAGAAAGTATAATGATGAA 184
GTAGATTAGTTTGAAGTGAATAAT 32 185 TATAGTAGTGAAGATGATATATGA 186
TATAATGAGTTGTTAGATATGITG  187- GITGTGAAATTAGATGTGAAATAT 188
TAATGT TGEGAMTAOESTAGAAAG 400udfR3 GI TTATAGISAMATATSAAGATAG 425,190
ATTATGAAGT :
ATTATTGAGATSTCAAGT TIRGASTT A S TCTRBATKRERACGAAGATGAGATGTATAATTA 53 194
TAATTTGAGTT@%?GTATAM@%T&@BTWW%TAAGAAGTTGAMAG 196
GITAGITATT GTGLAR th'@TAATGTTAATGAA‘F?AGTAG 58 198
GTTTGTTTGATLHGATT AATTTGAATATGTAG 64 200 -

-GTTTGAAGATAQ'&STTTGAA@&:QQBAGTTAGTAP&@M¥ TAATTGAAGATGTAATGITG 202

GTAGATAGT ATAGT T GT AAESTATAAGG.caPHRTERTET GAATGTAATATGITTATAG 69 25 July 2005
WO 02/ 059354 PCT/ CA02/ 00087 57 - Table I SEQ I'D N(I) Sequence No A55| gned
in Exald iggnuchept ifey\ AAT-PAGERTET AASATCTGPA Rte28fEd in

TGTAGTéX A?éaﬁ%‘le ?06 ATATGTTGITGAGI IGATAGTATA 89 207
il e

ATGAGAAGT TAGEAARGLAAAT A 210 " TGAAAT GATTAR (1) a i gonucl eot i des
having SEQ ID NGs:1 to 100 were used in

All references referred to in this spec1flcat10n are incorporated

herein by reference. _
The scope of protection secught for the invention described herein
5- ig 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 any other compatible element of the invention.
io This application- claims priority from 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.



experiments of Exanple 1. (2) Odigonucleotides used in expegigissof
Exanple 2 are'indicated in this colum by the nunbers assigned to themin

the experinments. Al references referred to in this specification are
The scope of protection sought for the

i ncorpora rein by reference.
i nvent i onhgfejoszéogi%s‘gd herein 5- is defined by the appendBGT/EA%YIHE7 |t will

al so be understood that any elepents recited above or in the clains, can
be conbined with the elenents of any claim In particular, elenments of a
dependent claim can be conbi nedewdst.d any el enent of a claimfromwhich it
depends, or wth any other conpatible element of the invention. 10 This
application clainms priority fromUnited States Provisional Patent

Appl i cht i Bn°TBLSiEeT FewriTHrdarrle6D1F0879%9 afjtagd Jakmry 25, 2001 and
July 1€6mp2e@hts Bikheisf eddhesd Ol aBiDl Sseal &1 oNCRLRAT-aL BR sdiRE-edd DYy

refer efem alse?5s Qi:}{goggcqgoti\é% Q%/sgé%§5a4 fgﬁgw%)%é%ogg se encCIS al s 1A

conposition conprising nolecules for use as tags or tag conplenents wherein

-each nol ecul e conprises an-oligonucl eotide selected'.. -5 froma set of
ol i gonucl éot i de&ss based onfa fold owi ng group of sequences: '.. 1466 13
‘.. 248523181284 £719584119269"'.. 1243962938
98109191£38iL0 858 7 31% 11112 2183322 312232
4144 412 112 3 3311 313 2121333334 431144 34113
3 3666 3526641 635 9 6

9 8 9 8 10 9

g 1 2 3 8 10

8 8 7 4 3 T

1 1 1 1 1 2.

2 1 3 3 2 . 2

3 a 2 2 3 2

4 1 4 4 4 2

1 2 3 3 1 1

1 3 2 2 1 4

3 3 3 3 3 4

4 3 1 1 4 4

3 4 1 1 3 3

3 53 6 6 3 5

& 6 1 1 - [3) 5

7 6 7 7 7 5

8 7 5 5 . 8 8

2 1 7 7 1 1-

2 3 2 3. 1 3

2 6 5. 6 1 6

4 8 1 1 3 8

5 3 i 1 6 3

5 6 8 8 6 6

8 3 G 5 7 3

1 2 3 1 4 &

1 5 7 5 4 3

2 1 6 7 3 6

2 6 1 3 3 1

2 7 () 8 3 1

3 _ 4 3 1 2 5

3 5 6 1 2 7

3 6 1 7 2 7

4 6 3 5 1 7

5 4 6 3 8 6

) 8 2 3 7 1

7 i 7 8 ) 3

7 3 4 1 6 8

4 7 7 1 2 4

3 6 5 2 s 3

1 4 L 4 & 1

3 3 1 4 8 1

8 2 3 5 3 8 : :

1 3 6 6 3 7 .

7 3 8 6 4 7 . . S

3 1 3 7 8 [

10 9 5 5 10 10
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39810 68 69710 4610964 498108 3 72gdayégof§1>03
91

8 8
53
32
9 3 0 8102959 9622710 9753106 10 3 6 9
7 3 910362 3251089 8231029 63982:_].0 37399 10
910 1 015 9141 7110981 9110110609(3609(}87310 3 10
8 8 Fopst 9101369 1911031 1 4 8CHCAAWHT3 3 9 6 1
10 16910 618 10 9 5&9 103 2109- 195 10107 219
1099182 18689 10 191 810 9691012 1108992 196
7 2 -9 4439335175111210.1ﬂ1 4 712 41332 5544129 2 13 13
11 13 13 210 21% 4 1@ 7 11 11 6 :
10 14 14 10 1 3
2 14 1 10 4 5
10 . 12 12 7 11 10
g 11 2 12 8 11
2 B 5 2 12 14
1 B 13 3 7 8
g 4 7 5 4 2
13 2 12 7 1 12
11 10 ] 7 5 11
8 12+ 2 2 12 7
5 2 14 3 4 13
1 8 8 1 5 9
14 5 11 10 13 3
14 1 4 13 2 4
4 4 5 11 3 10
10 9 2 3 3 11
11 4 B 14 3 4
5 1 14 8 i1 2
14 3 11 6 12 5
13 4 4 1 10 1.
5 10 11 6 5 1
5 .8 12 5 1 7
4 5 9 6 9 2
13 2 4. 4 2 3
11 2 2 5 9 3
8 1 10 12 2 8
1z 7 9 11 4 1
12 1 4 14 3 13
11 2 7 10 4 1
3 4 12 11 11 11
3 3 4 2 12 11
1 5 9 4 2 i
6 1 12 2 10 5
10 5 1 12 ‘a2 14
2 i1 7 9 4 11 ;
7 4 4 5 14 12
i2 5 2 1 10 12
- 5B .9 2 11 6 i
12 14 3 6 s 1 14
5 9 11 10 1 4
2 B 12 14 10 10
4 _5 B8 4 5 6
10 12 4 6 12 [
4 2 1 13 6 8
9 10 10 14 5 3
6 14 10 11 3 3
2 9 10 12 5 7
13 3 7 10 5 iz
g 4 1 2 5 13
6 1 13 4 14 13
2 12 1 14 1 9
4 11 13 2 6 i0
1 10 7 4 5 8
7 2 2 10 13 4
8 2 11 4 & 14 .
4 8 2 6 2 3
7 1. 12 11 2 9
5 6 10 4 13 4



2. 1 2,9 34208511 3 4 1
11741164 12 12- 1911 11 12 9 4 14 12 6 12 7 13 2,9
310 5 12 11 4 4 25 July 2005 WD 02/ 059354 PCT/ CAO2/ 00087 - B0 -~ 4 13 7

10 .

1215 9131011 116 10 14 14 101 3 2 14 1 10 4 5

9 11 2 12. 8 8521214 1813378 9475 4-..
o foso

11 10 9 7

12 12 7 11 10
2 132127 112

412 22127 52143413 188 . PRCH@Q/MA8T5 11 10 13

3 14141324 44511 310 10923311 11481434 5114811

2 14 3 11 6
132 4423

' 6 9 2
125 13441101- 61011 651 5.812517 4509
18 2 245 9 2:8 140 1232 8 - 127 - 911 41 12 1 4 14 3 13

11'2710341184121113111233421211 159421 6112 2 10 5
g

21
11
1le6
ic
15
3.
17
&
7
16
20
20
18
21
14
19
i5
19
4
21
2
12
16
14
8
14
10
16
15
7
4
22
18
18
10
7

wherein-

- {B)

15 20 17 19
1o 15 3 7 11
K 17 20 14 9
6 17 13 21 21
15 22 6 17 21
7 17 10 22 22
20 8 15 20 16
21 10 16 & 22
21 14 14 . 14 1s
17 3 20 10 7
19 14 17 7 21
16 7 i5 22 10
10 18 11 22 18
7 19 is 7 22
is 7 21 16 3
13 7 22 17 13
7 8 12 10 17
3 21 14 9 -7
6 15 7 14 14
17 10 15 20 1g
6 i8 4 20 16
i3 8 17 6 a3
- 12 6 17 4 20
21 1z 10 19 16
14 15 2 7 21
16 21 6 22 1s
17 22 14, 17 20
21 7 15 21 18
13 20 18 21 12
7 4 22 14 13
19 14 8 15 4
5 3 20 7 16
18 6 NE:] 13 20
5 15 3 13 3
6 22 7 20 18
17 i1 21 8 13

10 17 19 10 14

each of 1 to 22 is a dmer selected from the group of 4mers consisting

- of WWWW, WWWX, WWWY, WWXW, WWXX, WWXY, WWYW, WWYX, WWYY, WXWW, WXWX

(B)

()

WEXWY, WXXW, WXXX, WXXY, WAYW, WX¥YX, WXYY, WYWW, WYWX, WYWY, WYXW,
WYXX, WYXY, WYYW, WYYX, WYYY, XWWW, XWWX, XWWY, XWXW, XWXX, XWXY,
XWYW, XWYX, XWYY, XXWW, XXWK, XXWY, XXXW, XXXX, XKKY, XXYW, XXYX,
XXYY, XYWW, XYWX, XYWY, XYXW, XYXX, XYXY, XYYW, XYY¥X, XYYY, YWWW,
YWWE, YWWY, YWXW, YWXX, YWXY, YWYW, YWYX,  YWYY, YXWW, YXWX, YXWY,
YEXW, VXXX, YXXY, YXYW, YXYX, VXYY, YVWW, YYWK, YYWY, YYXW, YYXX,
YYXY, YYYW, YY¥X, and YYYY, and

each of 1 to 22 is selected so as to be different from all of the
others of 1 to 22;

each of W, X and Y is a base in which:




e .
105112214 21179411 74451412 1252 1 10 @gdu P02 11 6
121436 1-14 59111014 251214 . 1010 45 8 4 @ 10 12 4 6
125 4211368 910101453 6 14 10 11 33 2 9 10 12 57 1337

10 5 12 4 13 6113 4 14 13 21211419 411 1326 10 1 10
7458 %%“@%6?134 8211 46 14 48262 3- ~ PGI/GEAR{H0871 2 9 5 6

- 3 3
10 413 4 25 July 2005 WO 02/059354 PCT/ CA02/ 00087 61 5 10 4 31 9
11 9323 8156 20 17 19 21 10153 7 11 11 7 17 20 14 9 16 6 17 13

21 21 10 15 28)6 &Y 2d- I de B! 3,22 224 3 20 B 15 20 16 17 21 10 16 6
22 6 21 14 14 14 16 1 717§_}3‘20 07.16191417721 20 16 7 15 22 10
1915 2

G, and C
. 8
20 10 18 11 22 18 1 Y = one of 2, T/U, G, and C,

and each of W, X and Y is selected so as to be different.
from.all of the others of W, X and Y,
(b} an unselected said base of (i) {a) can be substituted_any
number of times for any one of W, X and Y,‘or
{(iil) {a) w=¢or c,
. X

A oxr T/U,
Y = A or T/U,
and X # ¥, and
(b} a base not selected in (ii) (a) can be inserted into each
sequence at one or more locations, the location of each
insertion being the same in all the sequences;

(Df up to three bases can bé inserted at any location of any of the
seguences or up to three bases can be deleted from any of the
sequences;

(=) all of the sequences of a said group of oligonucleotides are read 5°
to 3' or are read 3' to 5'; and

wherein each oligomucleotide of a said set has a sequence of at least ten.
contiguous bases of the sequence on which it is based, provided that:

{F) {1) the guotient of the sum of € and C divided by the sum of A, T/U,

* G and C for all combined sequences of the set is between about

0.1 and 0.40 and said quotient for each sequence of the set does

not vary from the gquotient for the comblned sequences by more
than 0.2; and

{II) for any phantom sequénce*generated from any pair of first and
second sequences of the set Iy and I@ in length, réspectively,
by selection from the first and second sequences of idemtical
basés in identical sequence with each other:
fi) any consecutive sequence of bases in the phantom
sequence which is identical to a consecutive sequence of
. , bases in each of the first and second sequences from .
which it is generated is less than {{(3/4 x L)} — 1) bases
‘ in length-
(ii) the phantom sequence, if greatér than or equal to (5/6 x
L) in length, comntains at least three _ o
insertions/deletions or mismatches when cohpared to the

~ first and second sequences from which it is generated;



2118 7 21 16 3 14 13 7 22 17 13 19 7 8 12 10 17 15 3 2} gﬁy% 057 19 6
157 14 14 4 17 10 15 20 19 21 6 18 4 20 16 2198176% ? 12 6 17
4 20 16 21 12 10 19 16 14 14 15 2 7 21 8 16 21 6 22 56 71?91142{23 %g 4174
20 10 21 2118 16 13 20 18 21 12 15 7 4 22 14 1

5320 7 ?%“%gfnfb 6 18 13 20 19 6 16 3 13 3 18 6 22 YCHEARASIg 17 11 21
8 13 7 10 17 19 10 14 wherein:_(A)_each of 1 to .22 is a Arer selected
fromthe group of 4ners consisting of WWW WW&X, WWAY, WWW WAKX, WAKY,
WWW WX, WAYY, WKWV WKWK, VWKW, VKXW VKXX WXXY VWWVV WKYX, WKYY,
VWWN  WYWK, V\ywy, W(XXtDW( YEnc i . XWAK, XV,
XKW XWKX,  XWKY, Y@XN’I SRR SR RES Wiy ")?x%?a Wﬂ Wﬁ&%ﬁa XXXY,
XXYw, xxix,  XXYY, XYV\WHX%AK, L)XW\)&@@H%@(W Xyxx, XYXY, XYYW . XYYX, XYYY,

YWW  YWAK,  YWWWneY¥VENL tYWVOX, 3 YVIKY, LzY\AM WK ene Y Y per Y, aF gV, YXW,
YXXW  YXXX, YXXY,_ YXYW YXYX, YXYY, YYWK,  YYwy, YYXW XX, YYXY,
YYYX, and , and (B) each of 1to 22 is selected so as to be

YYYW
di f f er@fEets oY dPFe BreImE magt breEgbtuted P 2n ap@ogmacthepdotW} X and Y is a-
base in vvhl ch: 25 July 2005 WO 02/059354 PCTI CA02100087 - 62 (i) (a) W=

one ofy A e rgg , T = one of A, TV,
G andi C, T%%]goea lé & C1E?§g.'nd’ Qﬁti%x%flg%ihgCf%og%osggm%gq%cguges gl fferent--
east ten salg molecules, or at least eleven said molecules, or at

least twelve said molecules, or at least thirteen sald molecules, or at
5 least fouréeen said molecules, or at least fifteen said molecules, ox
at least sixteen said molecules, or at least seventeen said molecules,
or at least eighteen said molecules, or at least nineteen said
molecules, or at least twenty said wmolecules, or at least twantf—one
sald molecules, or at least twenty-two said molecules, or at least
10 twenty-three said molecules, or at least twenty-four said molecules, or
at least twenty-five said mélecules, or at least twenty-six said
molecﬁles, or at least twenty-seven said molecules, or at least twenty-
eight said molecules, or at least twenty-nine said molecules, or at
least thirty said molecules, or at least thirty-one said molecules, or
15 at least thirty-two gaid molecules, or at least thirty—three said
. molecules, oxr' at least thirty-four said molecules, or at least thirty- -
five said molecules, or at least thirty-six said molecules, or at least
thirty-seven said molecules, or at least thirty-eight said molécules,
or at least thirty-nine said molecules, or at least for;yusaiq
20 molecules, ox at least forty-one said molecules, or at least forty-two
h .séid molecules, or at least forty—three said molecules, or at least -
forty-four said moleciles, or at least forty-five said molecules, or at
least forty-six said molecules, or at least forty-seven said molecules,
or at least forty-eight said molecules, or at leagt fortyﬁnine said
25 moleculésf'of at least fifty said molecules, or at least sixty said
' molecules, or at least sevénty said molecules, or at least eighty said
molecules, or at least ninety said molecules, or at least one hundred
lsaid molecules, or at least one hundred'and ten said molecules, or at
least one huhdred and twenty said molecules, or at least one hundred
30 and thirty said molecules, or at least one hundred and forty said
‘ molecules, or at least one hundred and fifty said molécules,'br at .-
least one hundred and sixty said molecules, or at least one hundred and

seventy said molecules, or at least one hundred and'eighty said



fromall of the others of W X and Y, (b) an unsel ected sai f (|)(a)
can be substituted any nunber of tinmes for any one of W , (ri)-
(a) W=Gor C X=Aor T/TU Y=Aor T/U and X s Y, and (b) a base
not selected in (ii) (a) can be inserted into each sequence at one or nore
| ocations, the | ocation of each insertéon being the same in all the
sequences; (D) up to three bases can be inserted at any |ocation of any of
the sequences or up to three bases can be deleted fromany of the

sequences; (E} he s yences of a said group of oligonucleotides are
read 5 to0 3 ndl Lﬂa’%omgmn Og% £67 5, YRTRFInFdrePt QAcH igPTerdRatidest jtidastd a

sai d set t?éi‘st%ﬁ S§§‘éﬁ?§ﬁ%é:e§f:ecatml Pasple en agonti guods hasesi.of the sequence
on which it is based, provi ded that (F) (I) the guotient of the sumof G

and C divigde cbhe sum of A C for all conbined sequences of
the set is bgtl%yee 2 E% K él&ﬁﬂ ‘b Zfbeﬁenl& §%F FogRRtitént P6Hudsscht sequence

of the setlea%steﬂn%ﬁldvm%ﬁwmﬁn pPheatgletitertetor shhe rodabilred sequences by

more thanefst2twaivk hid Jo9icaRY, phant Ofgaégqﬂﬁ%gergeﬁﬁ@é%qgc&l 2m c‘?tngtpal r
of first alngst §elcngtned seguences 2; the set L, and L2 in g
respectively, eInec"t1 ofCTFBAF T nETF 7Y Q‘Faﬁﬁcf%é‘é‘?ihdaﬁ%dﬁ fieEs ofor

i denti cal atb%t%"é§ $3r¥t|ed@rﬁa|1éaholseqlﬁ@ncer witt hessacheiieen Gl mnygcebasecuti ve

sequence of hAasessi I&lgmeﬂh@&lfdomle%ﬁﬁlél@n% whinehsd $;hdenti calg to a
consecut i v§l Sequence of . bases in each of the first and second sequences

from whi TS §&ndf aret” t¥e?@é§at?t£ﬁlff‘3yef Xty aF 195255880ty 9PY engt h;
(i) the Sﬁ%ﬁwt“@htcséqaerweatllfeagt eatety tthansoird eqledulte, (Ob/ & Xebytin | engt h,

contains ahedt9asirdeNt£ mofecuras ) RsCLL 11QASE CL%JeQH/ %ﬁr Ogalg.] tﬁﬁ%&:ﬁﬂ%s )M:'en
conpared to .the fi rsé%%nd second seguences front”which it is generated; 25

Jul'y 2005°" W5 D2/ 058554 *BETTEA0Y G6DEF - OB RE 1amrF (FFRYY-Five 3RdAnt om
sequence relegpleyyr eatxr lehsan teentagaarert eaid hiblduvesl)od at| BRgthewenbere L =

Li, or i feightasale'l m)ﬂh?dh@e.l} |o§ g@@.eggt_eactdgﬂtyojnlhe ﬂlq tlﬂ'r;l’ecu.?lf'm:I )M]eartel n-any

base res e substituted by an analogue t her eof
P f t”@ﬁ;é%y séﬁd molecules, %r at least hlrty one said molecules, or

at least thirty-two said molecules, or at least thirty-three said
molecules, or at least thirty-four said molecules, or at least thirty-
five said molecules, or at least thlrty six said molecules, or at least
thirty-seven said molecules, or at least thirty~eight said molecules,
or at least thirty—nine.said molecules, or at least forty said
molecuies, or at least forty-ome said molecules, or at least forty-two
said molecules, or at least forty-three said moledules,.or at least
forty-four said molecules, or at least forty-five Faid-molecules, or at
least forty-six said molecules,'or at least forty-seven sajd molecules,
or at least forty-eight said molecules, or at least forty-nine said
moleculeé, or at least fifty &aid molécules, or at least sixty said

' moiacgles, or at least.seventy said molecules, or at least eighty said
molecules, or at least ninety said molecules, or at least one hundred

said molecules.

5. The composition of claim 1 or c¢laim 2, wherein: ) _ .
(@) | for the group of 24mer seguences in which each 1 = GATT, each 2 = TGAT,

each 3 = AAAG, each 4



. of claim1, whereln sai

2. The conposition of claim1, wherein the conposition i nc!zggg] Jabs | east
ten said nmol ecul es, or at Ieast el even said nol ecul es, or east twel ve
said nol ecules, or at |least thirteen said nol ecul es, or at 5 | east fourteen
said nol ecules, or at least fifteen said nolecules, or at |east sixteen
said nol ecul es, or at |east seventeen.sg d nol ecules, or at |east eighteen
said nol ecules, or at |east nineteen said nolecules, or at |east twenty

sai d nol ecul es, orpah |&R8ts twegly - Q& ssa'rfjrdi‘)'&ﬁ!ﬁ' 83, T@ﬁAateaLﬁasSt GTAAR,
twenty-two sai d nmol ecul es, or at |east 10 tvventz three said nol ecul es, or
t=

at |east twenty-fFUr °saifd Tfoleachi Ws - B1°R at2qhedit= TR Fofh i@ s4f1dA. sach 13
nol ecul es, or at=|agast etavs.enlg/csew'rsae@bh nBlecalres cadk Bt =l @@St ¢amdniy-seven
sai d nol ecul s, @acled8A%H J WeRS Y a6l Gt - S, @JC%C% esmﬂ[ ahcil 685! ranr

twenty-nine said nplecules, or at” least thirty said nolec or at [east
thirty-one said 75t &2¢h &2, = G215 upder e detinsdr F?t to\foc%’ﬁllﬁlc?ﬁ?l éELHhégh e at

| east thirty-t hresisen cﬁegmaé eCUh @8 idDiatdbn | le@sted B Eéyirehotirangabty IBOLECHERS,

or at least thirdyy Iiiéé%éﬁﬂ @eJ}Pén%Q%P%he%m% J> ggﬁeé ?%g&éﬁc%gxdd%gl e

nol ecul es, or at | east hirty-seven sald
thirty-eight sai %?‘%?ﬁ?é@&l g5 theo‘?-egaeﬂ%ﬁblflrﬁlﬁfsﬂ% hrtwesp paif| sraiERee B at
| east forty sai dit20comilegedtes fooralatoligasiclfcoriJes0Be 1Sl SedTDkRE Wla@SinunOr at

. least fort y-two d Iag @L%ldgéatlgﬁ l?étw!egl?sﬁtn LP:{JQ}(%%{‘JO% dé%'ngag?oﬁ #Jm%ﬁ

at least forty-four said nol east |ve S ecu

or at |east foriRy- 8Fhersal FoRpricoiiss ofoFhaEef clpse ‘F‘Eﬁ ejjeeasy af o4 ghe degree

nol ecul es, or af helasiditarion-&f ght Sdiganumleotideesnd Gitsatordpeaadnd.orty- ni ne

said 25 m)l ecules, or at least fifty said nolecules, or at least sixty said
nol ecul es, or at Ieast seventy said nol ecules, or at |east eighty said

" nol ecul es®- oftcoMReEdtion ﬁét%laslal?dom@emlerswherem | east one hundred said

~ ol ecul es, (oF atod eastgraﬂe dfumreedsa@eng@g\ iR HOLRGUL €S oafF, Ahcnlpast one
~ hundred and t went . es at_| east one hundred 30 and thi rty

" sai d, nol ecul es, ~or a%écl east one’ ﬁﬁﬁlblr ed AHA f B¥TYS safdrT- rrSF‘e‘blfl &sTTHr %
| east one hundr & ZRRAf ERtly 8saitiAhplech| s, ATIG, akacH east agaR, kaanrads= and

si xty said nol eetHeeSeacdr 1At b@asteeaﬁlbun%&QQ 0y 1%931%’1151% saldl [Plegiles,
~or at |east one %ngg ed‘a%d said 25 July 2005 . e conposition
et ©

g&ﬁﬁ%’l EBET dés= |°§[Tﬁas%'éfh bh =t A s etitnces
tested in Exarrp?fe =2TATAs ewih dut= il‘mTI'abﬁeaalch 2o =THERTC OURS 4 i inéd ekaidn 3,

wherein the conpegitisn iﬂ@hf@?%b@tmaxhtﬁtaéheézeée §§I P, 1%%91&15 be?w e?‘ltal east
el even said nolecules, or at |east twelve Said ecu ea

thirteen said nbdiEeH%8™® GFY P EuSF Phodr fbe"efﬁrslaﬁ &Eﬁ*fﬂreeu?feshedafroap qfeast
fifteen said n4eeunlsegnemsres dfes| gasiexsdod sen Fatkk ra{ei;ﬁa‘eubﬁsaybﬂdﬂati&aﬂ

sevent eensai d Rk €854 sg&ue%t:elsﬁﬁisgtglcgm fe%gnéalfgrnq eCiJ] erue ot 15 st
Ligonjcleori %ﬁag?

ni net een said nol ecul es, | east sal d. nDIec P
twenty-one saidenift c'EHeeg‘ax’dWma‘ieqréas{f Pmid&ﬂ%@ﬂs]aqt@emlaecul es or at

| east } oligonucleotide and a complement of any other oligonucleotide of the
set does not exceed 50% of the degree of hybridization of the

- oligonucleotide and its complement.

7. The composition of claim § wherein, in (@) under gaid defined set
of conditions in which the maximum degree of hybridization between a
sequence and any complement of a different sequence does not exceed 30%

of the degree of hybridization between said sequence and its




twenty-three said nolecules, or at |east twenty-four said pplegabes, or at

| east twenty-five said nolecules, or at |least twenty-six said nolecules,

or at |east twenty-seven said nolecules, or at |east twenty- eight said

ol ecul eSy 908k ‘{ east twenty-nine said nol ecules, or a% hirty said
wod, 5

nol ecul es, or at least thirty-one said nol ecules, or CT’ES@?”“?% rty-two

sai d mol ecul es, or at least thirtysd hree said mol ecul es, or at |east

thirty-four said nolecules, or at least thirty-five said nolecules, or at

| east ¢duipilémpnsi ﬁhsadedremloecnﬂbesdmemcat bdtea&t eadthbédugnseven isai d ol ecul es,

or at é&@i&mehwarye@bgm ra@idd Qplbgeweﬁsl an®'1 atmokg%%féﬁajg{}y nine said

nol ec ty I eas fort aid. nolecules, or | east forty-one said
nol ecul or alf read "f%?t%fe??\ﬁbl%aieaw‘?%l beat ds, or at least forty-three
sai d rml ecul es., or at least forty-four said nol ecul es, or at |east
forty-4.i vege earhpibsmtﬂoecw @%ain0b v&fere:{rﬁaﬁ{ (bpruwersisglﬁaégngg)lsegul es, or at

-at | east fort -nine said ecu Ieaslza |°1pt €87 d%nol ecul es or
at | ea®TE10 §°% APy COHQJ]ieE‘ET&H & a G‘Ff’fifffe‘ll"eég‘!ueg“e‘iléﬂ?i/ ng‘aleéfc?ﬂﬁll ¥l es, or at
| east < gt Pegaiedot ﬁmbe@uketsondaretaéed east sejussdiey asd@iids mol ecul es, or at

| east @ng1dMend; ede &Qhﬂe eahecyicﬁeat&n J&ee&p@msgéc}ueﬂceogn&h@g m1 or claim

2, wh h 1 = GATT,
S G Pl L 0 O L, itecs L TIED Secn 1= ST

each GD“WGI"PGA\ andadh aydmomef@a@hy PetwegkMAand gach 9 = ATTG each 10 = ATGA
each 11 = - TTAG each 12 = GITA each 13 ATAG each 14 = GITT, each 15 =
GATG @ac{-heléom ogﬂ'ﬁgh &ag{g 7 a TG . each 19 = ATTA, each
20 = -ILEA:ISd C, p li"n7 s (1}251%—8%1; %aﬁ%e?b defi ned set of

condi tYBREER W‘f Jcrh ‘Fhé’e bit:v e WF&%’@Feaé‘doTnYhWPFﬂi‘ei‘at‘?foﬂ bet ween a sequence
antd arfiLELiTPF etrgnencepfoes mhitf Prreeit 2 Bequenaeebirabhe whep WGk 24ner sequences
does ﬁﬁklmxﬁxﬁ@deaﬁo/@lﬁfrlﬁih%t@&gﬁﬁe(@fbéﬁ:@éﬂ di ZahiQR het ween sai d sequence

and |JO§ £oupl e,ge Dtgs £ £QL B@I ng'? -gopucl eotides. of. thngr%%tréfe ‘%pﬁ maxi mum

degree hybridi zation en . an ol i gOI’lUCFEOtI de "and¥a" compllenent of .
any ot"‘ﬁg?e’t‘j’l FRfoREErEBtdegEeo PE tyex &biratioasimn ¢f) brewsed H0%gurce he degree of
hybr i did anvorerpfiendns of hgbiffcteot sdpeanddddssSnaoapleefErst, mobe The
| CROPOPirkiQan0f wﬁla%ﬁﬂ ﬁueoﬁaﬁh@h r&eéree\/\@f?f hikaifPioh Qh Eé)eb&!wg%RA g 24”?4
seque each each = eac =
TGTA, @%géeﬁ‘c% = G%i’ '“’"”c‘ag’ach‘:"‘ct G"Aﬁaﬁ%é‘%’%hseq?em% “%taéiﬁcagd GTAA, each 9 =
ATTG 1¢8ch 10 = ATGA, each 11 = TTAG each 12 = GTTA each 13 = ATAG each
GITT, each 15 = GATG .each 16 = GIAG each 17 = GAAG each 18 = GITG

each 19.= TAJTeempea@mon 20 AR unEAGH &; maxmmd%} cG@ch 22 = ATAT, under a
%I ne rl%lzé)tmn 0l q‘l%f éons i n-whi ch the naxi mum degree of hybr| di zation
n

Sequence Wﬁﬁnc%ﬁﬁ%%ﬁtanf%fané{ HPtEEEht°Es2quence of the group

dlfferent sequence does not exceed 25%, more preferably wherein the

maximum degree of hybridization in (G) between a sequence and any .
conplement of a.different sequence does not exceed'zo%, more preferably
wherein the maximum degree of hybridization in (@) between a sequence

30 and any complement of a different sequence does not exceed 15%, more
preferably wherein the maximum degree of hybridization in (@) between a

sequence and any complement of a different sequence does not exceed
11%.

35 11. The composition of claim 7 wherein under said defined set of
" conditions of (G), the maximum degree of hybridization between a
~ seguence and a complement of any other sequence of the set is no more
than 15% greater than the maximum degree of hybridization between a

sequence and any complement of a different sequence.of the said group



24mer sequences does not exceed 30% of the degree of hybridfaayposs bet ween
sai d sequence and its conplenent, for all oligonucleotides of the set, the
maxi nrum degree of hybridi zati on between an oligonucl eotide and a

conpl ement._of any other oligonucleotide of the set does not exceed 50% of
the. degr & B “orl di zati on of the oligonucl eotide- an8CT/C49%W883| enent . 7.
The conposition of claimb5 whereing in (G under said defined set of
conditions in which the maxi mum degree of hybridizati on between a sequence

and any: conR! seRBhcf, Adi fiLLeNl, SROMSRCEH08S: EP%atgégﬁg% 30;/%021‘ w)e
its uly

degree_of._hvbridi zat i b [ ween sai d sequence an
'02/ 0593 %zf f’%%’d&o‘ﬂ?ﬁog%f B4 *68°*ESmpl ement; the degree of hybridization

bet ween each sequence and its conplenment varies by a factor of between 1
and 1012.noTe pemgbeitdbhyof beiiweevhdrafdier adada raa&endar eftepabl y between 1 and
S. P Seonbl€idmQMROSE i gﬂg%xﬂugld@gﬁeél\ﬁggrh?bpldfﬁ%% bc#n ler  sai-d defined set

of conditions in whi'ch the naxi muim degr ée zatlon bet ween a

- sequence and amy 2cTIBL eBht o™ h CHi T %‘?gé*ﬁ’fceséﬁlfe‘ﬁc'?tdﬁegc’ fsFe exceed 30% of

t he deffrrEelBf atppbet dhamtthe mabitwedsursaicd ndgudneeiantetveer aconpl enent, the
degr eesdafielebiid bz tcbasl Retsveen @fﬁ&réﬁqb@ﬁ%ﬁc@-@@ ireSsal HROP! ement vari es

by a factor.. en, d:10. .more prefera between 1 and 9, and nore
preferaeaé ebe%e\:/\%gﬂy% %gpegerif’%}é “Conpost alnog of *Er 8T nP°Sherein the

meXi mAh &8 “8fm°qﬁ‘ybli‘alnd?sié¥?%ﬁ’rrn (G between a sequence and any
conpl enent of a 15 different sequence does not exceed 25% nore preferably

wher eifh { hihe emxbouTLAC! esls MbIidli ZaLI Qi Bk @eabRlvEen a sequence and
any coQ lerrent oI quferent seqé&ence does nqt excee 0% nore

pref erably  “Wher e S HRXHE AeFegT 8% RPN AR GR 25EVSR 0 (O between a

sequerfﬁéueré’ﬁda%ni'f c@@ﬁ%ﬁ“@ﬁerﬂf oy atigirf feorenmte sedqbence does mpt exceed 15%

moise 2(aprekef@bler Wher €hd rakBniBadsitdNod aghe aiebe iybrdtdizati on in (G

bet V\eeg,gqgencgeegﬂe py:Tale BR=Ta Y 89@5%?@9%:11:0;3 di fferent g%l;ence does not
0

exceed 11% heé Composi tion aim erein the maxinum degree of
25 hyl¥5 &% 5t’fe(5‘ﬁerfcﬁs G)ngé’rr\ﬁé‘?ﬁbéy LIRER RN SagipaEpieitent of a

di ffer@ﬁfe@é@uenc@rdo@?nn@t geseteed 25% nore preferably wherein the

maxi mum degree of hybri di zati on in (G between a. sequence and any

cappl %@Bntmgfco@lpgglft&%g%@t u_lﬁ eerdgnes pot Sgﬁcg?:,%nﬁ‘g% more preferably

wherein the maxi mum ree o Ization 1'n est a sequence 30
and arfy™ ’cﬁ’rﬁ’i‘%ﬁﬁn@ofth& PR éﬁ?r%e%éh‘bfédélﬁéé%@?t@%eied 15% nore

pr ef ersgbtspcptreded romhlenpeix ioffmydegee eseqhiedeybsi dhe akt GR A mbfa) ‘bet ween a

sequenrten aBe ga:eyteqoe@neerf@tnaﬁma &g&é@&@%ﬁﬁﬂug&% &3@ . QOt exceed 11%
35 11, (ool osition.of n%g\% d‘z ere| n under said I ned set of

condi £ ér‘nbes of (Y {RE Sat ntim e g ?aIéGHBfSWB’Hed?FzéPFOSﬁl‘E)@H@en a

of 24mer sequences, more preferably no more than 10% greater,, wmore
preferably no more than 5% greater.
. 15. The composition of any of claims 5,‘7f 9, 11 or 13, wherein said
defined set of conditions results in a level of hybridization that is
30 the same as the level of hybridization obtalned when hybrldlzatlon
conditions include 0.2 M NaCl, 0.1 M Tris, 0.08% Triton X-100, pH 8.0
at 37°C.
- , .
_16. The composition of any of claims 6, 8, 10, 12 or 14, wherein said
35 defined set of conditions results in a. level of hybridization that is
the same as the level of hybridization obtained when hybridization

~ conditions include 0.2 M NaCl, 0.1 M Tris, 0.08% Triton X-100, pH 8.0
at 37°C. ' '




sequence and a conpl enent of any other sequence of t he set zsgu@@oogre t han
15% greater than the nmaxi mum degree of hybridi zati on between a - sequence
and any conpl enent of a different sequence-of the said group 25 July 2005

WO 02/ 059 02/ 00087 67 _ of 24mer sequences, nore preferably no
nor e than%ﬁgfggyegf\er nore preferably no nore than 5% &F@é@@?“"shz The

conposition of claim@8 wherein undgg -said defined set of 5 conditions
of . (G, the maxi num degree of hybridizati on between a -sequence and a
conpl eent Tiof campsdtiver oS efrignee whbrdihe Sela) SaftD aBBmes sthajk 15% great er
t han tmdmaiengumcde@gse@h@fgrmgbsf diza! 50 eQ8£é’"§§”(G§‘ pgguence and any

conpl e a, . dif rent .sequence of the said group- "Of 24mer sequences,
nor e plrgg}f; r’&t“}P’y nkeér%reetﬁﬁh 10% greater, nore 10 preferably no nore than

5% greater. 13. The conposition of claim9 wherein under said defined set
of 5condi tTtensompbs{Gop dhelamxidmuaeaadl aa of) byl hoiinal isep Jet ween a

han 160 o e TR B oY AP Pl S CE Bl bt o between @ -

~than 15%
sequence ang%gﬁﬁn%% Petﬁ'é‘ﬁ‘f of a different sequence of the said group of
24mer sequences, nore preferably no nore than 10% greater, nore preferably

no nores.t hie 8SMpgE eabeMor 2*9&111417 EpelgCQﬁQ}%ﬂlt ! Qn(d?ffo(:\i:l aldm %:g'ogl\éT %ei n “under

saig defihed dition he maxi mum degr ee ybridi zation
bet ween a slenéﬁr%ﬁ%téum 8%‘[168 Of ’rﬁ t%)‘?n SAYYe6T Ife FeBEHERALR #BY the set is no
mor e -c"f“ﬁﬁ?‘i‘e%t"fg?éiéﬁéﬁ‘reflﬁﬁq@%emm gegreéasefohylr deieatéon bet ween a
sequenvbratidation conpie peid se&ueac@llaﬁlfie{fﬁnéouﬁgﬁé%e%doihet &&-8@i d group 25 of

24mer c&eﬁ&tﬂ:ﬂﬁ%tlgpﬁagtvméﬁf& ﬁm%l&%enﬂﬂglgs fEme ?‘.l'/g e%egl |%|r170:)fe any of

pr ef erab n 5% great'er.

@gLy5°9§ngﬁie of af§ w%%‘? &Ph i ot igerycieerider offtheosrdi tikens results in
a ]rsevé'faxﬁ‘fu“‘h‘?‘tﬂrﬁéh%atllfk{mdimuon petw@@ntdreotiaBudsctide dmvel of hybridization
obt ai netpwhent by biivdbaatki &Iﬁgoﬁﬁmééttluefb% ERCkRdQols 2:MNady 2 & 1 M Tris,

0. 08%gFr icOBe$ed 0% & 88, osition of any of clains 6,
8, 10, 1%ﬁ_m %2 \Ahe%ln sg‘ll%’ g e?lﬁlﬁeﬂ“ﬁé:?tl T6ntfiftions results in a
| evel OB di zation that is’-the sane as the |evel of hybri di zati on

obt ai ned vvhen hybri di zati on conditions include 0.2 MNaCl, 0.1 MTris,
0. 06%:0t | 08 Kndlc1 pHoS. Ly & Bl 2%004 Y wellle, A6, 02/ 030354

PCT/ C@ggj@g@@;ser@% osition of claintlb wherein, in (G said
d 1£9
def i ned_set condb% F%‘F]eéfal Srlcrgc(’:lezg THhEHFGED 6P ShfeFowGlences of (O
bell19 4mers con51st1ng of WXXX, WXXY, WXYX WAYY, WYXX, WYXY, WY¥X, WYYY, .
XWXX, XWXY, XWYX, Xxwyy, XXwx, X.XWY XXXW, XXYW, XYWX, XYWY, XYXW, XYIW,
YWXX, YWXY, YWYX, YWYY, YXWX, YKWY, YXXW, YXYW, YYWK, YYWY, YYXW, and
.25 YYYW.

21. The composition of claim 20, wherein each of the 4mers represented
by mumeral i1 are identical to each otheyr, each of the 4mers.repre3ented
- by numeral 2 are identical to each other, each of the 4mers represented
30 by numeral are identical to each other, each of the 4mers represented
by numeral 4 are identical to each other, each of the 4mers represented
by numeral are identical to each other, each of the 4mers represented
by numeral are identical to each other, each of the‘émers represented
by numeral, are identical to each other, each of the 4mers represented.

35 by numeral 8 are identical to each other, each of the 4mers represented

W om s R o R W

by numeral are idemtical to each other, each of the 4mers represented
by numeral 10 are identical to each other, each of the 4mers-

' represented by numeral il are identical to each other, each of the
4mers represented by numeral 12 are identical to each other, each of

40 . the 4mers represented by numeral 13 are jdentical to each other, each '



covalently linked to beads. 5 18. The conposition of clai mig,yepsin, in
(G said defined.set.of conditions includes the group of 24nmer sequences
of (G being covalently linked to beads. 19. The conposition of claim 17
or 18 wherein, in (G for the group of 10 24ners the maxi num degree of
hybri di 2 aWOdROH8Meen a sequence and any conpl enent of PGE/GASH0OP8INT
sequence does not exceed 15% of tt]; degree of hybridization between said
sequence and its conpl enent and the degree of hybridization between each

sequense cal Ak dsS LSABLATRN, Y-85 19ya1% 1§BGL 00 gi, 261 W Bl 1 and 9, and for
all ol |a% L;ﬁ.C|€OtI es of thé set, the maxi nmum ree hybrldl zation

bet weet - an ol MY SATE 5%‘%533%“t§ﬁd°yan“‘??6ﬁbllén%‘fﬁ iggntitat Bt ﬁé‘l“h ol i gonucl eoti de
of t hePtdes. @es ofidtheektsae (repB%entdd bhendetpleds aire hidentidhz abi on of the
ol i goruseh ephide cafd o tighe m&plﬁa’ﬁégent&@b?%umlr@_ ePNPosSitigrapf any of

cl &l M lel@ Jhe WNELA! c th res ed by nunerals 1 to 22
is sel ec?ed froer% t heﬁ CIr]sog% g?‘&fs Te rrgs%ngﬁgfbé’tl‘gg . WKXy, WKYX, WKYY,

WX, il WofoWMWPWedWmeW9 XXXW - XXYW
xvv\x wvmdenmeéw toxw oYM, ea¥HUOL, tHAMNe =Y e s YR0AK, byYdMrad XXW  YXYW

YYWK, 26YM¥G m\i\é 12Rg each otgér YM og]t'heTcn%rQq[EBQQQeH:e%nbﬁpf clai m 20,
wher ein each, a{ﬁ l%ﬁ4rrer§ Jepr ¢ sented Rhy nuneral are 1 dentical to each

ot her’,” eac e8! "EpFEATEE: BY FATHeal " “47% i dentical to each
otifer re@ﬁecgﬁn*ﬁ?d PrievBrsts2: ape dderiticdl 30 tachneyieral 3 are identical to each
ot her, each of the 4mers represented by nuneral 4 are identical to each

ot her,zzeacﬁeo;om%ggqt%@ o2 GSH SIELEL e I 8 D208 ot cal to each

other, each of b 4ners represent ed are Tdentical to each
ot her TBEERE1Y PP marerale rﬁe%eﬁequﬁ?c%@ﬁ%’f aPt 2easteorgiefittheal to each
ot her 4meia9chemﬁeS§md4buerthe mepredented 38 dguanreraly, Sar eedslemtd cal to each

otiser ,ofeta:(éhrltﬁbfrst AR rdsmiE sy %@plfl:%sﬁmeggl BbXaé" WHBTRAuahc8M&x) dgntical to each

ot her ,.gach, of .t 4ners_represent ed 10 are identical to each
ot her lee%ghné) %‘% rssrePfesernnge?f ed™ Xumeﬁ%zr al“aslfh%us@q'ieﬂg?ltl cal to each
ot her W& Rt olfeaﬁ*hé’nﬂrﬁ?r Ehg ém‘-@sé?ﬁréﬂeq’f?d e puterad sehdsiéht i cal to each

ot her sea@mmhe gfvXY, at UQst h@edrRES:e kAEKC Seaeny RUBRYE almekd1ad € i dentical to

each ahbahe RaGbhce vridd aBJhJaS%OQn‘i. oy\thzlrr@§g3r%érchIée(&AQ§? §Q087 69 - . of

the 4ners resented by nuneral 14 are identic to edch other, each of
the 4ners aé’ggrh 323% ed qﬁ%ncnu alatl%eaeﬁ’te°’?‘?j8ﬁt‘ih8a‘fmeﬂfﬁ ERRET i fher, each of
t he 4R¥r'deropresesdt v B sewmengt W¥BXaet ledehtdneadt the 4mash ot her, each of
t'he 4n‘enn$s&mﬁelssemhe(iub¢anumalthla?seajhendedﬁmw ca& 15a4:002a6H wkher, each of

the 4upsLs L&RLESRULSY Do %ﬁ@%fa@'lolﬁa@&ﬁe geg-g LCAkx! Q¢ %Cgtg%n%g each of

t he 4n§rt ergupresente by nuner al are | nt| cal to eac each of

the 4ners reépreseht€d™b ﬁﬂrFé‘Fa’f“meral 11 has the sequence YYXW, at
25 least one of the 4mers represented by the numeral 12, has the sequence

WYYX, at least one of the 4mers represented by the numeral 13 has the
-sequence XYXW, at least one of thé dmers represented by the numeral 12
has the seguence WYYY, at least one of the 4dmers feﬁresented by the
© numeral 15 has the sequence WXYW, at least one of the 4mers represented
30 by the puﬁeral 16 has the sequence WYXW, at least one of the 4mers |
represented by the numeral 17 has the sequence WXXW, at least one of
_ the 4mers represented by the numeral 18 has the Bequence WYY#, at least
one of the 4mers represented by the numeral 1§ has the sequence XYYX,
~at least one of the 4mers represented by.the numeral 2C¢ has the
35 sequence YXYX, at least one of the 4mers represented by the numeral 21
has the sequence YXXY, and at least one of the 4mers represented by the
- numeral 22 bas the sequence X¥XY.

23. The composition of claim 22, wherein in each 1 = WXYY, each 2 =

40 - YWXY, -each 3 = XXXW, each 4 = YWYX, each 5 = WYXy, ‘each 6 = YYWX, each



20 are identical to each other, each of the 4ners representgdulyyroosnuner al
21 are identical to each other, and each of the 4ners 10 represented by
nuneral 22 are identical to each other. 22. The conposition of claim 20,
wherein at | east one of the 4nmers represented by the nuneral 1 has the
sequence VKYY, at |east one of the --4ners represented by the nunmeral 2 has
t he sequence YWKY, at |east one 15 of the 4ners represented by the nuneral

3 has the sequencacONW watx, Leasts ongned, the, 4mer %{Yhepre%%ﬁnhed Pt e
nuner al {_}gé thehﬁ,ﬁquenge YWrX, at | east one of 4mers represented by
a h :

t he numer as t 5 aqliEte st atWYFEasEtacBneSCﬁ WHE ZAeh 46

r epr esentet ¥y eIrd hﬁn@ﬁﬂwﬁeha@ ishe weGuermsd YY\AWKxvax, leaast20Bev:fk, t he
4ners repsasentedxly ddaee28 BYNERIky7 has the sequence YWKX, at |east one
of the 4ners represented '.. by the nuneral 8 has the sequence WrXX, at
| east one ofthe 4mers represented by the nuneral 9 has the sequence XYYW

2 St PIOTRE Lo I ST SRLESELRG B {he BuTELRl o A0.05, Lhe spygnee

XYWK, at |east one he 4rrers represente her numer
sequenc Py VRRySeqreTs| kaydng ofRIuetce Rdentrigiers éptrceéémaedsiaiy qwheimFapieala,
12hast lhearﬁieqme e YOE tht dnRastrpResafretihs ﬂﬁw&lé elprteSﬂﬂt:.ﬁd(zi)ylé he -
numeral 13, yence X at st o e r SRLEsRALed by
t he numasgeal Q%ff‘tf B t?‘ﬁ Se uencé(ev’\{mwsm lIi‘gteagt one 0 fhe i’ﬁers ﬁ%

repr esent¥d- Wh@nﬁuﬁﬁfﬁfﬁ} XWX h X h I8 qUEREe-aMRWYYYat | east one of the

4dmers represented 30 by the nuneral 16 has the sequence WYXW at | east one
of the 4ners represented by the nuneral 17 has the sequence WKXW at | east

one of mema%spasem&se@t ethil24 NGABUORI Bhe L,082; 408 eAueNCE WYW at
| east qtne Ter s represented by the numer J1t91 as the sequence

XYYX, rc'eatsetn <s)anle B IMEINEFr s2Y d5PEE SHERE H it e legrEel °202thas t he 35
sequenceSEXYEwedte |seadtmodnenlsts, t die adnmbesstr em:ﬁﬁeﬁtﬁidbmoid&wym&ait 21 has

t he SGQQQBEQ £6XXNeenaBsh Aty i(—gﬁﬁts OI’H} QE fegg 4 oh & §S te%d e Lthe
numer al %2 h‘"\ﬁ?& theense uenge XYXY. . etc%%pgsﬁgﬁ%oﬁ or!L Y E’?’h 32, wherein

in each YV CE5R mﬂfﬁ“WYoreﬁcHe%St- sgxsajecgaehi v wigolesach 5 =
W(XY, , e®&hap EaW\AXghmhsiﬁl Sulecud@B5 or/0r Ikast YWik4rc8mGhai8 = WYXX, each 9

XYYW measduile, mxxy\&eae@ce,emy saﬁmlecﬁf@ﬁ 5152 & \MY SR L3e = XYW

each 14 = WKYW ™ each each 18 =
WrYW eacﬁw‘“’ ‘ﬁWx °reé‘5h162’6t—t‘ﬂ%@?x-twceaew ?flecuﬂxxv @ﬁc?teb%ﬁ?tZZ = XYXY. .

24. The t@éﬁp’oehmeoﬁam moladubed, ovhereldnsa G&ndy gfalP=9{q sLYe@NCes drS based

on the aem&%@@e&ela@ 1 NG eSERERSE d de0t if «L/3,as.set. put in Table
IA and V\{per n each of et he 4ners ?ggr e:tsre%%r 25;%‘; Ocm?rrg Eiltdg 14 in (A is

. sel8ct¥a°T r S theegFbuyenty 4rErR @dRAsTderntrsof OWéﬁYleWYweI)OYXW YWYX,
WXY, 'elghtWW(i YOG LW OX, axmtwpymwsm&leem 3d’id aWWYY. 25,

The conmpesdtt LRN+9f s&dahmgcﬁlegm%&eép A€ Cﬁ%WPQSI he, l o0 ]c{.l ecu eg't ol east ten
sai d nol eclul es, .Qr at |east eleven sal or g
. east 'thirty-two said molecules, or at least thlrty three sald

molecqles, or at least thirty-four said molecules, or at least thirty-
"five said molecules, or at least thirtf—six said wmolecules, oxr atlleast 7
thirty-seven said molecules, or at least thirty-eight said wmolecules, |
or at least thirty-nine said wolecules, or at least forty said
molecules, or at least forty-one said molecules, or at least forty-two
said molecules, or at least forty-three said molecules, or at.least
forty-four said molecules, or at 1eest forty-five said molecules, or at
least forty—six said molecﬁles._or_at least-forty—seven said moleceles,
or at least forky-eight said moledules, or at least forty-nine said
molecules, or at least fifty said molecules, or at leaét sixty said
molecules, or at least seventy said molecules, or at least eighty said
molecules, or-at 1east ninety said molecules, or at least one. hundred '

: -sald molecules, or at least one hundred and ten said molecules, or at

least one hundred and twenty said molecules, or at least one hundred




least twelve said nolecules, or at |east thirteen said nol ggulgs008r at _
'".. least fourteen said nolecules, or at least fifteen said nolecul es, or
‘.. at least sixteen said nolecules, or at |east seventeen said nol ecul es,
or at Ieast e ht een said nol ecules, or at |east nineteen said nvolecules,
or at |east sai d nol ecul es, or at |east twenty-oR€T/CA81/¢637| ecul es,
or at |east tvventy two said mol ecules, or at least twenty-three said

mol ecul es, or at |east twenty-four Said nmolecules, or at |east twenty-five

sai d mah@Q;lﬂLﬁ;%, s&ila ﬁ(glelc&'@e%t ér"\@{]tﬂéaﬁ éné%bgdregoelngcyor%? saggl at | east
twentymgeecepes'ar d rroi ecg or_at |east twent sard nol ecul es, or

at | east twenty-nine Gal o°nﬁokfué’gfﬁd gd Gifexg saidg %fé‘tec‘tlrﬁsrtcs? 8% d nol ecul es, or
at | easfatthPie }émtﬂared safdsipby seld aglecyies.abr |agabiast hinethontivel sad d nol ecul es,
or at heeexttytshmtnyb—le&mee 28i 4t 16mk sl BSar&d 284 e|1§1§:'§;t sddlai rty-four said

Mol §CUkEHcufds, a5 eafetatmttﬁtméme or ,at |east
t hi rty Sj ;usasl ol ecul es. - or at aenzfsnuteh?rsﬁggmé)\%cnﬂsal i ecul es, or at

| east tHI rt'§lw°e}q‘§‘r?tm§aga&ldr?’8 ‘“e"d’ﬂrF%s or at |least thirty-nine said nolecules,
or at Ieast forty said nolecules, or at |east forty onesai d nol ecul es, or

at | easé. { oid Yoighaicaal e GBhaCHl 68 cain 36, L2884l OT LY  hree said ol ecul es,
or at-legst fglo y-f.our ? 4m ecul es, at Ieast forty-five said
orty

grou ef ssﬂuenﬁ? d 1ﬂo“’fhé8]h|eé‘§h of “Af*{ &3s8t PoTty- seven

nol ecul es, or 1€as
sai d nol ecul E%AT ‘?frChat 1 B ?ao’i’*t"y ~eT¥At Fghd rOFBEUlsesh ©OF TICA| east
forty ni ne sai-<dTemnl essd esy coAa, aéadneast afadl, tgacaaidj rrm;gc@aeﬁ,nor at | east

sixty said m&ecéucﬁsl2 QrG‘ﬁ&‘t le%@§t13se\ﬁ%gé yeac l’;"?’lclu un%er ast

ei ghty said r’Eo gc | east ni net’y sai ecul es, - ot dﬁ’% ast one.
hundr ed sai d”frofectl "08? l&t‘“ltlé}é&e d‘ﬁ‘é“ﬂ’ﬁ‘n@ﬁ@’é’&e éﬁdhitbéhd@aF?ePnrrbﬂttefeeﬂl es, or
at | east one Et‘?ﬁh%ttceda@neh&t venpiynens| of AOligCeteas, segherde dLaBd R BaNndr ed 25

July 2005 mnezleaa&&es%&%@%&@%hﬂo% t@engeéﬂateréfyhﬁﬁll&'lz@t cul es,

at | east on : Or ¥m ai (sj o1l ec one undred and
fifty said ?rboéllgg%li e%g lfa%rqq‘ja(?1 $nd Ast onePJh 3? e%"’ér?&l tii?‘i}‘“ﬁb‘?"&l‘?ﬁ gEul es, or

at | east one™ufith eBheaﬁ‘a"l“‘é‘e\ﬁéﬁf“;P ehhybHigieribabeturenan | east one hundr ed
and ei ghty sefigoBicipbadaled, a crmdentigast sopethendleshnamdobiqeby thai d

nol ecul es, Ogetatioes BAS bl dH4ngl @Qe %‘L@bgeem% %9&1%%%&1:%@11 O-Eh& conposi tion of

claim24 or gl. e for the group 0 dmer sequences in
whi ch each 1&—3%%5'&1% ang & teme-@&ch 3 = AAAG each 4 = TGTA, each 5 =

QTAT, each 6 = TTGA, each 7 = TGAA, each 8 = GIAA, each 9 = ATTG each 10

= ATGR7-edtk @]!lpcsitIEﬁA@,f dach z]szwhereHAm aar hinddr AlAGa£aeH k¢ = GITT,
Ulld)er o defdipedds Setnoh El@“ﬂéﬁﬂa@t{‘%eb&e%‘t %Qb}ﬂ PRI, @Pﬂ qe%gr ee of
hybl‘l déeégc—r.' Q ngeegu\lNegompl men%qcl)'lfegcg f%n %ny Sren daffer ent
Sequence Oqfc i,' ry F ifferen sequence does not exceed 30%

of the degree of hybrldlzatlon between said sequence and its .

complement, the degree of hybridization between each sequence and its

complement varies by a factor of between 1. and 10, more preferably

i5 between 1 and 9, and more preferably between 1 and 8.

28. The composition of claim 27 wherein the maximum degree of
hybridization in (@) between a sequence and any complement of a
different sequence does not exceed 25%, more preferably wherein the
20 maximum degree of hybridization in (@) between a sequence and any

_complement of a different sequence doesrnot exceed 20%, more preferably
wherein the maximum degree of'hybridization in ij between a sequence
and any complement of a different seguence does not exceed 15%, more

‘ preferably wherein the maximum degree of hybridization in (G} between a <

- 258 sequence and any complement of a different sequence does not ext:eed
11%. '



24mer sequences does not exceed 30% of the degree of hybridfazai2ons bet ween
sai d sequence and its conplenent, for all oligonucleotides of the set, the
maxi num degree of hybridi zati on between an oligonucleotide and a

conpl enent § 2"ﬁ ot her oligonucl eotide of the set does not exceed 50% of
the degree”of %?l di zation of the oligonucleotide and RGTELAyMBENent . 27.
The conposition of claim26 whereip, in (G under said defined set 10 of
conditions in which the maxi num degree of hybridization between a sequence
and anyzsconpketipbs @fod odi f1t.ef Qﬁtoxseﬂdi%”%wﬂ%n%heﬁégia&qeg% of the

degree L] t ween said uen its .. enment, the
degr ee %fL %Eﬁa:t%%}t i %pn ggt %eﬁaﬁléngﬁ segq%eeﬁggwgﬁ’dhﬁ%wn be“’?,%’nfjl ement

vari es B EF aB0r FIPBEEeeh 20y filed Gearrpee 9fr Bfeepetbliy mbmdet ween 1 and 9,
and noribaprist egrabter betnwdenndxiand dBgrde. of haﬂrldl'mlsﬂrﬁa&%ehl on of claim 27

whersei Mclil.cEBiaTD €895 8Rx01or Y bl at | 00,1 (S hELYEED, 2, sequence and
any co %ﬁ%n fferent Fﬁguence doés not exceedl g@? nor e

pr ef er abl Seéﬁ“ ctaFle moﬁpr?%i nPUEGF e &Lt IH?@F?%ﬁefat“F’éﬁ in (G between
a sequ@htErahly apyeefreménreefera different sequence does not exceed 20%
nore preferably wherein the maxi num degr ee of hybridization in (G between

a sequagce Th@rtq, [y | e i nt ge uence does not exceed 15%
mor.e  preferab mﬁém%e:rée?{rﬁ tgyrgr?a%aﬁﬂ%% glFee ok qu%r?E‘dflz“:'aetfllli’.)‘"'ﬁ.’l in (G between

sEquenc SR By EBHS Théntevst of By Fé*@ﬁ%oﬂse’eﬂreh‘eehé@e@enot exceed
11% 25s Jtmey:’-%@@f Wd202{ 05985 dbHaE¢CABX BB di zaf 202 QondiR€crEZONMPOSiI‘ti on of

cl ai m 2Zce#e od .2 28 Waer e f:4NdeheS al- ¢ defingd puS€ly of sgenditions of (G,
t he maxi num degree of hybridi zati on between a sequence and a conpl enent of

any ot her sequence of the set is no nore than 15% greater than the nmaxi num
degr ee®bf ADrrWLitiOnchelwiEe?’ shsrejoguant® erid definebmpt efent of a
di ffer emndisequeogudds the gaipdof Loty s&fucddBEbs SEAURALES, nore preferably

no nor gcdahan:1L0% Geealefeagire preferably no nore than 5% greater. 30. The
conposition of any of clains 26 to 29, wherein said defined 10 set of

conditions results in a level of hybridization that is the sane as the
| evel of- hybT icarecsition ohemy o8d-Inken 2hytor 31l shdredn ceomaict irens i ncl ude 0. 2
M NaCl $mes LrddrEsens ed Gy ORMHedy m}exidﬂegema@kt@e&hagt&lc eacﬁiof Ihe conposition

of »¢l amgrgor (=T =Y N PR g T € T def.i ped._set 15 conditions 1ncludes the
group 24%4% setu%r}f(k:/esu . %aqu dfenp *Toval & 0125'? “niIcBIR 15 Bléeads. 32. The

corrpos?“tl S B e e%f’yc'fué‘f"ﬁsl ?éﬁrﬁoldgftl%ﬁe‘i"eF?Fhea'e@?rofeat!heaf dlreer S
r epr es®ifFEdrepyesraed & minerad # dentideatichd weaeirnother, akhrofnd he 20 4ners

r epr eseiire drepye s Bl ndfA & Q%Qtidgéhctai’ RALLOLHLE, La6 b:fo{ fhe 4ners
repr eS&@EQd;eB)éeéL‘A@E& %!( n%mgra% é %Q tilcl%gtlca(f t%agilchoctatm%g:, Eggl’? I‘t]:>f(:)i:het he
25 4mers represented by numeral 7 are identical to each other, éach of the
4mers represented by numeral‘a are idemtical to eacﬁ otﬂer, each of the
. dmers rep;esented by numeral 9 are identical to each other, each of the -
amers repreeented by numeral 10 are idenktical to eech other, each of
the 4mers represented by numeral 11 are idemtical to each other, each
30 of the 4mers repregented by numeral 12 are identical to each other,
each of the 4amers represented by numeral 13 are identical to each

other, and each of the 4mers represented by numeral 14 are identical to
each other.

35 " 33. The cotﬁposition of claim 24 to 31, wherein at least one of the
. smers represented by the numeral 1 has the sequence W'XYY, at least one

- of the 4mers represented by the numeral 2 has the sequence YWXY, at

least one of the 4mers represented by the numeral 3 has the sequence

XXXW, at least ome of the 4mers represented by the numeral 4 has the

40 - sequence YWYX, at least cne of the 4mers represented by the numeral S



“4mers represented by nuneral
4mer s represented by nuneral
4dmers represented by nuneral

dmers r ep{ve)s()%%ge% by nurmer al

are identical to each otherasgaghood the
are identical to each other, each of the
are. identical to each other each of the 25
are identical to each other /ach of the
4dmer.s represénted by nuneral are identical to each ot]f%'?c“ WA of the ' ..
4mer s represented by nuneral areszidentical to each other, each of the
4dmers represented by nuneral 10 are identical to each other, each of the
4Aner s wEpriesestedehyraunet deadt ogs ofi Wentical repeeseacdt by hpe, each 30 of

t he 4@{@&%&%6{3&%:%&@%&@' aé%eégteow%@tﬂh%aimekg LAE %eﬁmﬁ each of
é er,

©Co~NO U~

t he 4mer§h epresens %a nuner al are identical_to eac and each

of the AmeF < represen )% qh?ﬁ?ﬁrlg?mlfta?’eé‘sfc%‘ﬁt?fcﬁﬁw #B%Seach ot her. 35 33.
The coffFa8semEeh blfjfthél BHTRY24 8t ips3ihe sedvened WYL, hedststopes of thee 4ners
I epr esenrire drebyesthedbfehalnubeaSs tHie SROLIRMEEVIOMY, At léa%%%neone of the

4mers 5@91&@%@@5@93&%5& gd aLturl?erP §Ot£]§a§ quen%gce %\5 | east one of
: WFYS represent ed nuner a e sequence at | east one

t
of t he ARErEs (BpFss éh‘frédrwef?f’éeh%’f% i ER 1ﬂhfeas4@‘es§%fﬂ’éﬁ% YWX, at
|l east OEHE. gft ldeet fmerst thpresenteadebsnteicoyntime haterdl 25 Bl yhe2005 WO

02/ 05934 RETHGAN 2/:00067 Gne7§f has 4&19& §@ﬂé§@ﬁ%dw¢<¥he alnd:8@s{; one of the

4 S [.8PLEs LD régé a hae seguence | east one of
tn%)r4rrlgsr%s]t'lr%eg\:n%lggntéeé‘c(i’wI e nurf':era?c%‘hh s* IR re@ﬁ‘ﬁfggg%y(%& at | east one

of the‘mﬂ'ﬁ’éﬁ“]s Ihébrté‘geﬁ?ﬂéﬂwﬁymﬁe numeral 8 has the sequence WYXX, at | east
one of the 5 4ners represented by the nuneral 9 has the sequence XYYW at

| east qne Th@fcoﬁnbgsﬁl_g&{ %f rcqgm%@ntﬁgréﬂl Lhe E'U”ﬁhaz] Ja%hhi‘s sequence
XYW, at | east one of 4mer s represent ed by nuner a 1 has the

sequencs” Y T at afléasf %Wé PR e~ 4iTEY s- eF“é*bFe‘sé{ﬁ%deW fHe nuneral 12 has
the SEterseer ‘&WX”YX%J chedndt = GHE ofadthao ABY¥, rephetlent edwby t he nuneral 13
10 hassatheizsequenceadfYXW= afth,aind east 1onewpfy.t he 4nmers represented by the
nuneral 14 has the sequence WYYY. 34. The conposition of claim 33, wher ein
each 1 = WKYY, each 2 = YWY, each 3 = XXXW each 4 = YWX; each 5 = WrXY,
cach 85z VVRWEOTBARCHIP 95 I L SHEREP 2 SAKOETCERCR TaReneeT\WE cach 10 =
XYWK, begeh oi fthesd/¥iencenthvild sedliiddé, idachiik3s 3 XY )XW @andewrcach 14 = WYYY.

3%0 Tmtmbtiman@mhs&eahraa& aemgl;@uaeﬁ §@grdsegft9@ oziuue@meﬁlces is based

on thqge, s8¢ o2 nce identifiers as_set 20- out in
Table 1A an %erszls%feac egﬁou 8 r%“ﬁf;sésc(g,hilggnﬁ/o Jfé¥fals 1 to-10 in

(A). i SEH EH%edHonT ke Y@%ufﬁmé?? %sX%nsﬁnétwg of WKYY, YWKY, XXXW
YWX, WEXY, YYWK, YWKX, WYXX, XYYW and XYWK. 36. The conposition of claim

35, \Aherelmetch{ap&s@gmsbﬁ Ic@in Bs) uﬂsﬁelﬂtthe2§onlp§§i%&o£%cﬁﬁ d Jrol ecul es, or at
820l agLaVel, SRIALIPLERUL O5, 21yl LERS! LiFRIReRfl] JPoEctl e, or at
| éast thirteen sal edu? $ ]oer"Ft EL aid molecuies, or at
least twelve said molecules, or at least thirteen said molecules, or at
least fourteen said molecules, or at least fifteen said molecules, or
at least sixteen said molecules; or at least seventeen said molecules,
or at least eighteen sald wmolecules, or at least nineteen said
. 30 molecules; or at least twenty said molecules, or at least twenty-one
said moiecules, or at least twenty-two said molecules, or at least
twenty-three said molecules, or at least twenty-Ffour said molecules, or
at least twenty-five said molecules, or at least twenty-six said
melecules, or at least twenty-seven said molecules, or at least twenty-
35 eight said wmolecules, or at leéast twenty-ninefsaid molecules, or at
least thirty said molecules, or at leaet thirty-one said molecules, or
at least thirty-two said molecules, or at least thirty-three said
- molecules, or at least thirty-four said molecules, or at least thirty-
five said molecules; or at least thirty-six said molecules, oxr .at least

40 . thirty-seven said molecules, or at least thirty-eight said molecules,



| east fourteen said nolecules, or at least fifteen said rm 59%%05 or at
| east sixteen said nolecules, or at | east seventeen said nD ['es or at
| east ei ghteen said nol ecules, or at |east nineteen said 30 nol ecul es, or
at least twenty said nolecules, or at |easttwenty-one said nolecules, or

at | east WMERO§BS0 sai d nol ecul es, or at |east twentypthicaeysaid
nol ecul es, or at |east twenty-four said nolecules, or at |east twenty-five
sai d nol ecul es, or at |east twenfy’six said nol ecul es, or at |east

t went ys,seyen. §@|tq1 ecul or at I east twenty 35 ei ght sai d nol ecul es, or
at | ea%t f'\f{fa - nlhll;-l%) s%%édggldl ECUrets or” &t ePeadPTthirrty said nol ecules, or
It

at |ea$ ofie 1&3Fd fﬂ’ﬂiYé@Eﬁ égld mpteculgs,| eagt lduist tiprtwwawsai d
nol ecufs, m@lemaltesl eastt tlhistt Yoty eieresaddarmieeiile8s o 05t atadieast thirty-four
sai d nBiregidoRs,sa0k n@ﬁeétﬁ@§t ehigr E_é(asftl y@rt§%1@e rrsDallﬁCrrliloll%Sdleor at_least

t hig t YreSkX Aplecul e r at “s&Verf"s¥i d ol ecul es,
or at Ileastf%'? ke qy_ §| o At %%‘:185 m8F eac‘iJF%%S‘: fz%ft?uﬁeyerze?@Sd AP @2LD59354

- PCT/ o&b*’zf‘bdﬁé?‘: f°17“i¥ 6+9hét s3idantletiiast yompndesst dormy-enid esiqa or at | east
f orty medpehlepplogcall @sastoFifly SAaSholhfiay- QJ}ea:.S%QséTQkﬂ%JJLﬁ% -or at | east
ai

forty-utom@culeaj e @cill eS.vQl iheast. forty-three s nol ecul es, or .at
| east ut1¥, four said molec Y%g Jlorie 2 eaéf F ot L TAPBYS AR nol ecul es, or
or

at 5 I'east c’r-aS| X i ‘éll”f‘?ﬁ}’egé‘ﬂl‘iié‘?le‘fj’rleaft oF ggrstedsbr ene Bendend sai d

nollec (e ’“01%?“13{5 | east forty-eight said nolecules, or at least forty-nine
said ol ecul es, or at least fifty said nolecules, or at |least sixty said
mol ecules, ~or at |east seventy said nbl-ecules, or at |east eighty said

mol ecdles, THr CHPCOFHASE P Wi S&i e FOREE JSeswhegrimt | east one hundred 10
sai d nol@cul &s the 93dup Bie2zaeAPOSticnod: ah Wlidhnaadd Or- ehdt Medbn WREr ein:
(G for the up 4 e ces whi ¢ ac = GATT, each 2 =

TGAT, each 3%‘% ea% %agﬁi‘ﬁé A M]fﬁ‘ 5ea_°p‘6$ g'”é'?atct‘%"“ﬁghzs TTERY H6Rh 7 =
"TGAA, each 8 = Eﬁ%ﬁ\ eacicf 9 CTAATRGECheRchAITF, —ehGA0 uAdek. anddefi ned set of

condi ti ons Idbﬂtﬂe&lﬁethﬁf Bod 1tu Fa <l agr @ caf tﬂbyhﬁiﬂlu&la&égQEe Jiew*ﬁﬁi'al@aééﬁuence

and any comgl.g i.fferent seguence o p of 24nmer. sequences
does not exce: gg%g/o o?q%eﬁ Sgr 8y of’qptﬁhm i §F zaat %ﬂgfbeé‘f:vﬁee@ﬁ‘eg‘é‘? FtsBfuence
and its comfEHRML, 24%HT a@qtuensﬁ (ﬁ?ﬁacﬂ@oﬁ@éé ¥t phechsefiegreheofaxi mum

degr ee’ of hybrbrﬂh:&atiﬁﬂbeb@ieﬂemcﬁee@léng@m|Q&chglgplaz@a@n@ Goppl.gnent of any -

other oligq e of t set _does not, exceed 50% of the de ree of
“hybri di zat i oqlig%&%%%&o di&gongl]%}1 9 de&an'c‘iamtmé‘m COpPeMEnfYbrigiz

-~ conposition Q?Fw%ﬂnaﬁm@?gwlepwda ard @) conpderersaicd aof bried set. of

‘condi tions |d11y$uu@mes&1aer@e<ltﬁgra&egaeﬁn9é exBY&Y Isdk 2 LRD Dgtueep a 1S
sequence anq?,g :leat ,E?Of a different sequence does not exceed 30% of
the degree of hybri ?l o b RHRSBAC R IS BfU eiGeSRASTTY - conpl ement-, the

degree of hybri d| zatl on bet ween each sequence and, |ts ]
38. The cowmposition of c¢laim 37 wherein, in {@) under Sald defined set

of conditions in which the maxlmum degree of hybridization between a

‘ 15  sequence and any complement of a different sequence-does not exceed 30%
of the degree of hybridization between gaid sequence and its
complement} the degree of hybridization between each sequence and its
complement varies by a factor of between 1 and 10, more preferably
between 1 and 9, and more preferably between 1 and 8.

20
39. The composition of claim 38 wherein the maximum degree of
hyhrldlzatlon in (@) between a sequence and any complement of a
different sequence does not exceed 25%, wmore preferahly wherein the
maximum degree of bybridization in {(G) between a segquence and any

‘25' complement of a different sequence does not exceed 26f more preferably .?
wherein the maximum degree of hybrldlzatlon in {G) between a sequence | |

cand any complement of a different sequence does not exceed 15%, more



conpl ement varies by a factor of between 1 and 10, nore pr%%@tﬂ[ bet ween
1 and 9, and nore preferably between 1 and 8. 20 39. The conposition of

cl ai m 38 wherein the maxi num degree of hybridization in (G between a
sequence, and any conplenent of a different sequence does not exceed 25%
nmor e prefEP&BPY3herei n the maxi mum degree of hybri di ZRETVSH2PT G bet ween
a sequence and any 25 conpl enent of a different sequence does not exceed
20% nore preferabl y wherein the maxi mum degree of hybridization in (Q

bet ween ' and f a.different sequence does
ot " exie iy ERERER S e masdiy AN EOTPLAII Bafal loThiabe) Go0sT - 75
prefersﬁﬁ‘ll‘%}“’ﬁh"é‘rde‘i“}?( F?f@lﬁ‘ﬁsﬁtnﬂﬁnad‘é’gfrf%%fsqued@%at?Q}nellﬂcr?e(iG) bet ween a
sequenae. and any conpl enent of a different sequence.does not exceed 11% 5
40. The conposition of claim38 or claim39 wherein under said defined set
of condrtr ns, of t he _maxi_num degr ee of hybridization.-petween a
sequerice ana ¢ “‘E"S&rﬁ%‘% ﬁtdé'fma?ﬁyorofﬁ%r’“ TR B Fa'S&F %0 nore  than
-15% greehtdr cenvdpiqitecidfl mithe degiee %f#ﬁ/brﬁrlmbzeduzew%emwéw a sequence -
and anryqearplsaentcoablactt bEalgnicnsequignare0fr the ssaiid ]g:rggpa. 10 of 24ner
Sequeq gx?’lswrgatwref:l%rn %Lé/_{f]ﬁ)glmqgr(EBSE‘&an 9{%{3{ ggl%? be een apr ef erabl y.-no

nore than 5%7greater. sition o rns 37 to 40,

wher ei*RTEECH B8 THe S EGE °f06n‘?f1fF?’Eﬁﬁ‘§ '“'reé@‘”’cﬂcﬁs"‘? fhe SF‘E‘%@FO‘&T hybri di zati on
t hat iof 2dwer seaeer@sst merd eveferabfy hybwirdithat il0R gbtarnesbrahen hybri di zati on
condi tr@AS-abNRELYARFD. haM NaLl a1 M Tris, 0.08% Triton X-100, pH 8.0 at
37C. 42. The conposition of clai m41 wherein, in (G said defined set of

) condit} fanClHdeStt he gro g 4mer. _sequences of (G, being 20 covalently -
| i nked beadS PAIIThe c%'ﬁgS ﬁ]rab‘ﬂs of EhyCof "raihes2dg i sghetfei n

each o#or{dhélmﬁeresulltewesemveél &y hporrign adtibnatiet denthec admd as amehleidier
each oéf th|93r14ﬂ'351_510nr S 88604BEN QMerLHK%@ionZ Bh&didenticalad 9. £3Ch, t’her '
each o% He r4rrer 08 ePresent zg nuner al are identical to eac her,
gach of t he' 4frer's pri&&Rnt 'bily n?rr?e?ble’ Care identical to each ot her,
" each of the 4ners represent ed by nuneral 5 are identical to each other,
each ab.t lee damssiti@Pbesaniedibhepeireral (6) aned isdenibical ¢ each ot her,

each gtnélra@omlraudgse%gsgef@&peg %erg%&@%nczs %%etd)gf? gL cal to each other,
each of th S _represented-by nune are 1dentical to each other,
edlh 6?"11&8“4’:1%1-’%‘@ r'SpPe¥Ent ed by nuneral 9 are i dent i cal to each ot her,
and each of the 4ners represented, by nune r%‘ are i |é:hal r%oseach
ot her .4344. ThPheeBERPESTL PoIR7Ef o CAFTT4E° t\??/né]r ei" BT 83% Gneof"the 4ners

35 1 eplepsedtnedd by hbveraunerat J_Hehaﬁzaﬂheb seduerrber WeHYh oft thedserone of the
4ners Je%?ésee%ggé %g' QIYmeter {"iggr n%.clgﬁst(; QQCﬁQﬁH@PC%aM@f tBd shgasSt oOne

represented by numeral 3 are identical to each other, each of the 4mers

represented by numeral are identical to each other,'each of the 4mers

.represented by numeral are identical to each other, each of the 4mers

represented by numeral are identical to each éther, each of the 4mers

) "+ represented by numeral are identical to each other, each of the 4mers

represent_ed by numeral are identical to each other, each of the 4mers

w w3 !

represented by numeral are identical to each cother, and each of the 4mers

represented by numeral 10 are identical to each other.

44. The composition of c¢laim 43, wherein at least one of the 4mers
3s represented by the numeral 1 has the sequence WXYY, at least one of the
. 4mers represented by the numeral 2 has the sequence YWXY, at least one

- of the 4mers represented by the numeral 3 has the sequence XEXW, at
least one of the 4mers represented by the numeral 4 has the sequence E
YWYX, at least one of the 4mers represented by the numeral 5 has the 7

40 . seguence WYXY, at least one of the 4mers represented by the numeral 6



of the 4mers represented by the nuneral 3 has the sequence Wﬁﬂ%( Ieast
one of the 4ners represented by the nuneral 4 has the sequg

| east one of the 4ners represented by the nuneral 5 has the '..

sequence WYXY, at |east one of the 4nmers represented by the nurreral 6 '..
25 July 26@520%085402/ 059354 PCT/ CA02100087 - 76 - has tperesauense YYWK at
| east one of the 4ners represented by the F nuneral 7 has the sequence
YWKX, at |east one of the 4ners repgresented by the nuneral 8 has the
sequence WXX, at |east one of the 4ners represented by the nuneral 9 has
the sefifehiteesSaPelye MK aft Ileast cometothesindre wwersntebbesent ed by t he

numer atumgfhlh@shashenes eguence YA Kat 45astTbee mnmasmdrerkegie&haédn 44, Wner ein
each ]by—tlyg(mmer%@clh hgs thM&uene@%s at i@%Wo %ag tﬁ S WX, each 5 = WrXY,
each 6 = YYVK, . ea t']len YWS_X each WYXX, each W and each 10 =
XYVK T8 48 The COirpBEFion &P E?*Fy%?“&&‘éedlxﬁ‘(j“ PRI F 1RREY @PR GEn () (i)
(a)> Whe=tuspe Wr@&&ﬁﬂiey te—nugpealof e AaantheTédduenmedxWx= one of A and T/ U.
47. The conposition of claim46, wherein in (C) (1) (a)s=W=G X = one '..
15 of A. aid ddddhs ne of A _and- T/ U he conposjtion of any -
precedi ng cl a| 4 \/\i/%g?rélgr% CI%:l%éq )gher%\m and Wﬁgx ﬁg‘n%:)orrpyw’él ‘tion of any
precedi hg crax% WHEP &5 i Y ( Pper )7, s”ﬁﬁxﬁ e&&’btsl enf™oragnéh- sequence of the
set do¥F&<neeclydry WEBmMerte 9qu olitentnd feorh tihe- cowbi ned sequences by nore
than 0.1 50. The conposition of claim49, wherein in (F)(1) , said quotient
for eaggh of the set does not yary , fromthe quotient for the
conbi %gd e %glg%%s Y Chored PR ’6‘90%&”3’1 heH colr?pbcﬁl 1 Gh: of! cl ai m 50,
vvherel"n°‘?en°fg:) erg < %al P abth evd I¥Hr andach %qeﬁéﬁcendoi‘/lt he set does not
vary fromthe quot| ent for the 30 conbined sequences by nore than 0.01.

52. The.cafpQelbsan: & oa.Pr ecediba Gl al )yAYh(%%J n,i_n (5)( l),.the quotient
of .t h%f m o({ (ﬁ‘uuand 9 di vided by the sumo /'U, G an for all
[

combi ned séquenced of ThE°set % ¥hE(Teen about 0.15 and 0. 35. 35 53. The
conposition of claimb52, wherein in (F) (I) the quotient of the sumof G
and Cadi VITd@d:OiByOSh.hBOISUfnaﬁf/ Aecddibly Gadhdwhedon wallg,conbihneds sequences. of
t he set.isggbetween about 0.2 and 0.3. 25 July 2005 WO 02/ 059354

PCT/ CA02/ 00087 77 54. The conposition of claimb53, whereinin (F)(l) the
quotient of the sumof G and C divided by the sumof A T/U, G and C for
alPP c6fbi MeRl cosrrFibintest ahy tirecsEhg idapet weeriaboutmAr2lsaad 0.29. 5 55.
The ceonpdsit ifbn cabhGeghdicador WREEE Mokd b)) £:B8-1GMOLIEML:0f the sum of

G and,ggr Fhyidad: A% ;J&geééé[_p@ mbye Thid oG and C for all conbined

50. The composition of claim 49, wherein in (F) (I) , said quotient for each
25 sequence of the set does not vary from the quotient for'the combined

sequences by more than 0.05.

51. The composition of claim 50, wherein in (F){(I) , =aid quotleﬁt for
each sequence of the set does not vary from the quotient for the
3!}) combined sequences by more than 0.01.

52.' The composition of any préceding claim, wherein in (F} (I) the
quotient of the sum of @ and C divided by the sum of A, T/U, G and C
for all combined sequences of the set is between about 0.15 and 0.35.
35
53. The compqsition-of claim 52, wherein in (¥) {I} the quotient of the
_sum of G and C divided by the sum of A, T/U, G and C for all combined

sequences. of the set is between about 0.2 and 0.3. . !




sequences of the set is between about 0.22 and 0.28 56. ThesgQynpegstion of
claim55, whereinin (F)(l) the quotient of the 10 sumof G anhd C divided
by the sumof A T/U Gand C for all conbined sequences of the set is
bet ween about 0.23 and 0.27. 57. The conposition of claim56, wherein in
(F) (1) th&8p93%8ht of the sumof G and C divided by tPE/SMHBBIA T/ U, G
and C for all conbined 15 sequen _of the set is between about 0.24 and
0.26. 58. The conposition of claimb57, whereinin (F)(l) the quotient of
the sem OfneGedipdsfeidhVdrdethiRysd, hensum ah M) (& the Gualdn L fOL, 2l I conbined

sequences of the set .is 0.25 - " 20 59  The conposition af -any precedi ng
claim S‘Wné’?é;l AN N %D')ldfjdpg?(otitevx%um Bades/@arf BB &G PEU °8Ti4RY 1 ocati on of
any of S¥eEqRfe fbe Febrisupetveen phepthdsisaehi-Pe del eted from any of the
sequences. 25 60. The conposition of claim59, wherein in (D) one base can

be 5 i nsertagd at, A0VeihQGat LPNL0f, anL.of, the uepces ar _one base can be
del eted from an?{pzof lt he se ugnc4és. eg%n %‘Ee‘%gﬁpggﬁ t %tﬁeno ocli%lem 60, wherein
n

~in (D) "o h&sB L EniPadeR by e eTledf dr UMy G 6eAC 7T BFL 4PRPiBPA t he sequences.
62. Theewemsesed thn sef il batwed0 abwteped2nandno(4d).. no base can be del eted
from any. of the sequences. 35 63. The conposition of claim®60, wherein in
(D) no.basg _can be., . nserted or, de|l eted fram-any | qcatign of any of the
se uenS(:(’te)'s.theG%c.’mp? FlJéFlf;’% oSt 1}:13%3,0?11%%%;1 6?e(cF2>& nG PP WREr &®n each of the
ol ¥gorfih® 8o ek Cofivadadhby] thetsuaet & S¥Hucheaed &t fdreakt ceikdgeh 40 conti guous
bases mqutidressefueneet G Miwedn iabodtSoldsadi oor7.wherei n each 25 July 2005
WO 02/ 059354 PCT/ CA02/ 00087 78 of the oligonucleotides of a said set. has a
sequenge at | east ,t'g.vvel ve conti guous, bases of the sequence on which it is
based;” 'or “WheT @ R BS8HT 612 Phef ol g6HucPebt il He shoMuatieat #isEt® has a
sequerd@ of ¢ wusf dividadebn the o guduT/Basesndl fdreakleqerensel on which it is
based;seatientlderd theeast 9. Bitwkthe aphirgpdcheobistes of a said set has a
sequence at | east fourteen contiguous bases of the sequence on which it is
based; or wherein each of the oligonucleotides of a said set has a
sequerrde at*°| €HBPsHiPR Q& 1B iy gUSESIDAREE) bF e Tsudaened WA which it is
based;suwnroizferel A datded bf thheualsiganurbeat agles Bfr alisSasdbiset has a
sequeneguadcek @3SEnsS Xt @8MNp 10, cont i guous bases of the sequence on which it
i s,sbased; or wherein each j of the oligonucleotides of a said set has a
sequence at .| east seventeen contiguous bases of the sequence on which it
i s basdd; OF SHTEPHitioR &E rayoprachding| Figénuchertindes (®f up wafw set has a
sequergeeafcak d@sinseir it e€rny CRRELPHOLIS abf 2E Stef sddienmeoprengacon which it is
based;tw8rbasbereh heeach tdd Rbnthe H LALBUGl801d des of a said set has a
sequence at | east nineteen '

25 60. The composition of claim 55, wherein in (D) one bagse can be

inserted at any location of any of the sequences or one 5ase can be

.deleted from-any of the sequences.

61. The composition of c¢laim 60, wherein in (D) no base can be

30. inserted &t any location of any of the sequences.

'~ 62. The composition of claim 60, wherein in (D) no base can be deleted

from any .0f the seqguences.

35 63. The composition of claim 60, wherein in (D) no base can be

inserted at or deleted from any location of any of the Sequences.

64. The composition of any preceding claim, wherein each of the
oligonucleotides of a said set has a sequence at least eleven -

- 40 . contiguous bases of the sequence on which it is based;. or wherein each



conti guous bases of the sequence on which it is based; or g@gm@g.o§ach of
the ol igonucl eotides of a said set has a sequence at Ieast twenty
contiguous bases of the sequence on which it is based; or wherein each of
t he oligonucl eotides of a said set has a sequence at | east twenty 20 one
cont i guouwolae®sssof t he sequence on which it is based; porcasean@rn each of
the ol igonucl eotides of a said set has a sequence at |east twenty-two
contiguous bases of the sequence 3ﬁ which it is based or wherein each of

the ol jgqeaucle aid.set has a se uenc | east twenty-three
cont i guous bals%;snlug%E }265 oPﬁlesnacle on %m 1 CL 5?‘1?55 ff=16r  wherein each

of t hecﬁtll@'if’r‘l'ﬁctfaé‘af |°3e‘§leo$eq§e’§%§’| o Bichhis 13 bagehuemvéemmleeabt t went y- f our
cont i ge e bademuctecthtessetjaesnde @it Wi £hreqidnce aitbased. cnbfreedhe conposition
accor dhd&&a.&x;buamésaé @€ edieNgoakaleMn \olﬂerhew lg LaCAE, hor %,Qefélh gopycl eoti de of

t he, se S e of .si X LS ther th between every
ne:asghb%)ﬁr |t%g pa ? = ? &( %%” é COH‘%OSSI £ 8‘%\9 %&’Srh‘iaﬁb T8-%FAi m 65, wherein

each i FEgYeus kepes & ‘Eﬂel FRIEEIceoR MHEEoit Ehdased; segherde wckupies a
posi t i @h tha dlhen8Sidoeidbsna aseliecdeedbdsr ®Mequdnié S, 180€@asechhi rd, fourth,

fifth, cdiothibudhass PNt AOSLLdOM LRI is GhscdNE: CAIRIRILERN accor ding to
any prggggl ng; gl al }é\/n the conti guous bases of eac ol i gonucl-eoti de

sai re. cetse a0*%tc EttIF“lagt REPE i TR0 FHE f i rst base of

set re S
ea%:% SEATG L BIoRE dRaed ééttihaesegserm 9= 20D% itWs BRFE5985 4hereRCRREN02/ 00087 - 79
Wi t hi net hbe 2 tgrencicomeshifCh dadidi sethnses segudnbe samasi Qkvailcken NuUCl eot i des

of thestzuss. balggeo@q_rmoeqaem ol Aok R 66 adLg 6 ghlleiyhgrel n each of the
5 O|IgOOH”Igﬁ| :tngles][ Ia]ec{a IS up hirty ases in ength or each
of the ol gonutl eotraes™® 3 F’saéflose§e1tasl% Sﬁ??ef‘ﬁe ta\‘i\e]rﬁa§t fiPFeBAses in

| engt rF°n5%9”é’5% Papts Pﬁethelﬁegemfel @othigdsitofis dasai;doseberedn wpct 0 twent y-

ei ght drasks ofl fgcherigbhidesrofeacdriafset isod sg@nRued @0t1d66 nPferdesai d set is up

to tw&hg%%uma@% t'hQ deBHGD; o &hﬁicﬂ 92 bEQe% oLl %ﬁé}%%'l egtjdes of 10 a
said s b ; " the

&t js up to \éSlx ases In ;o eac

ol i gonucf:eot SBUGE °'élq§ i & §e5talil§eﬁphafo Fgﬁ’rﬂlﬁe FF\F(?""E)%&@%“% | ength; or
each ofentimopt |bg?ﬁﬁje1f &bt atanensk op which Hets jbgsafy ¢ whevein \eatlour bases in
| engt ot e 69igokhxaeonigROSIft h 0Ai0fsc@Masd @6QRLEY a€l BB tWhRKei n. each of the

oldogonyse! &Qkk s Ghs iqe t WL L i Qrfw é/r%lbases of the
0 %ﬁé{ @sgeﬁeséﬁum&lhﬁﬂagwéb &g

aver age *‘er}g lall 1of th onucl eotides in ; or each of the
ol i gonuerl €ot I deg  Fr4risgrifeg & ﬁa?é‘l‘?i *FEAGE I ST TRPEHER lFB‘iFr bases of the
aver ad&<Pengrh cgrtigreusobasepectobhgeruehenrh déscl it tivebaeti; cor each 20 of the
ol i gonweteint éatdsoDitha oS ticlusRiot s & hedagh heofnadi & f&la@;ehhé ge bases of the

aver aggake QQ&KEyOEhx@Je l cogf:igtut}\?s elLigopucle %Telpgﬁée iopx \hﬂgh Setis
25‘ based; or wherein each of the oligonucleotides of a sald set has a

sequence at least twenty-four contiguous bases of the sequence on whlch
it is based.

65. The composition according to any preceding claim, wherein in each
30 _oligonucleotide of the set, there iz a maximum of six bases other than

G between every neighboring pair of G's.

66. The composition according to claim 65, wherein each initial @ of
an oligomicleotide of the set sequence occupies a position in the
35  terminal selected from a first, second, third, fourth, £ifth, sixth or

seventh position thereof.

' 87. The composition according to any precedlng claim wherein the
contiguous bases of .each oligonucleotide of a sald set are selected .F

40 ‘ such that the position of the first base of each said oligonucleotide



or each of the oligonucleotides of a said set has a Iengthzggmy%bggn t wo
bases of the average length of all of the oligonucleotides In e set; or
each of the oligonucleotides of a said set has a length of 25 within one
base of the-average length of all of the oligonucleotides in the set. 70.
The conpowotnesesdf any preceding claim wherein in (11pCirjcaciiys?
consecuti ve sequence of bases in the phantom sequence which is 30
identical- to a consecutive sequeng®-of bases in each of the first and
second sequences fromwhich it is generated is no nore ((2/3 x h) - 1)
bases i EnfthseFercTive wimpdSi t5 g?ﬁeéfisaﬁye precdei mylcl aim wherein in
(I'1) (idupledtihdes 85 tphastom sequence, if greater than or equal to (3/4 x L)
in length, <contains at |east 3 insertions/deletions or m smatches when
conpar t t i.rst apd second.sequences fromwhich it is generated. 72.
The coesq(;)sﬁ‘tmla oér%%%‘%}(%foéll ?npff:,{ Riherer g’lh!ﬁl“('l YiEFH) *2h8% fhaint om 40 sequence,
i f gr edt ¥ ERERTIcetti@ S1i 1S 55 ¥p e FHrkehgeds ivdebgtibhsoratad®5 July 2005
WO 02/ 3598540 RGPCASILOOOBE a 80id eastisud BS akbignsindebebs gAS or ni smat ches

when CQRBRLGtht QadNer frhk S11g8th SEELD, S §IUBRCES {J gpt\ghmh%gti} s
al m reinin

gener at e 111€ ,CONMPOSi L1 0N O ny_precedi ng clai / _

(1) (i ieig%,lt tzﬁees 5 6ﬁ%r$bn‘%rs_%a(lf3e?1€:§€? SUBPuYeeEEF Eharradt sehddl to (5/6 x
L) in ["Bnigt RUentypeven daperpodictsdn of eathapmtig olidreneientides(df ) (iii), the
phdAt om ssdosgnte upSta Otergy edilceliasthan DingEUAL hbh ©8/theX L) in length. 75.

A COMPGSiddhanoBOMREI 5i BCLaTRl £6UILT, A 38, 35,4 85,0, g, conpl erents

wher ei Qaeﬁa%F trrglc%%ul e (io%prl ses an ol i gonucl eoti de sel &c _
ol i gonGeT edt i ‘des” DHTBE T 18°F 8F 1Ry Yr d8FPoFe SETGEHCEE Ha%4 ng t he one
hundr ed®s¥geénce i dentifiers of the sequences tested in Exanple 2 as set
out in Table |I wherein: (A wherein 1 = WKYy, each 2 = YWKY, each 3 =
XX eaChofe TonXeridfash FodKX) h = .YYWK 7 = YWKX, each 8
WrXX, e Chngclgog(\gwl.f eacﬁéylgre: XY%(?faZigléhwq‘ﬁel:rf Wefag%ch 12 = WrYX, each
13 = ><Y§Wj each *9o% °f13 S2i{yPoY, haE gt HengbhoR \winin fAE s PRES=ofWRY each 17 =
WKXW 8451199 gerath of ajy\of/ theqehiodBuctoti¥3s isadle 23 ;orYXaeX okach 21 = YXXY
and eathe 22idobhicé¥XMes(8) acath Lt ML X13AnYot FidhiRasR iHAWigh either- (i)
(8) W £ndBfer@be AenditMos Griaidule o3 faefin Tl B, and ¢ Y = one
be Aengtrblor @ a Oﬁgoﬁ&!gg OWG? lélnéfleYs‘?%é Fe aegt

of A T. .and C. ., and eac ed so as to be
di ?f\ er 8%1 tghe %llgonuc eotides of a said set has a length of within three '

bases of the average length of all of the oligonucleotides in the set;
or each of the oligonucleptides of a said set has a length of within
two bases of the average length of all of the oligonucleotides in the
set; or each of the oligonucleotidee of a said set has a 1ength:of

25 within one base of the average length of all of the oligonucleotides in
the set. ‘ - '

70. The composition of any preéeding claim, wherein in (IT) (i), any
consecutive sequence of bases in the phantom sequence which is

30 identical to a consecutive gequence of bases in each of the first and
second sequences from which it is Qenerated is no more ({2/3 = 1) - 1)

" bases in length.

71. The compogition of any preceding claim, wherein in (IT) (ii}, the
35 phantom sequence, if greater than or equal to (3/4 x L) in length,
contains at least 3 insertions/deletions or mismatches when compared to

the first and second sequences from which it is generated.

72. The composition of claim 71, wherein in (1II) (i1}, the phantom

40 - sequence, if greater than or equal to'(2/3 x L} in length, contains at



fromall of the others of W -X and Y, (b) an unel ected sai 33@5 (|) (a)

can be substituted any nunber of tinmes for any one of W or (i)
(a) W=Gor C, X=Aor T/U - Y=Aor T/U and. X # Y, and (b) a base not
selected in (ii)(a) can be inserted into each sequence at one or nore

| ocat i onswotokesstsacati on of each insertion being the sagpridiedddost e
sequences; (C) up to three bases can be inserted at any | ocation of any of
the sequences or up to three base® can be deleted fromany of the
sequenges; t July 2005 WD 02/059354 PCT/ CA02/00087 81 (D) all of

t he sequen@eén% b"?é‘?ﬁeﬁf%ﬁp‘“ﬁ)f“lﬂqtgb?ﬁj@P%FPE@S—”%W@ tleadifsit to 3' or are
read 3ndtgecbhd sgpadengherfebn waach iol isggauaheat.i de of a said set has a
sequence of at |east ten conti guous bases of the sequence on which it is

based,,;proyid t. uotient of the sumof- G and C divided by the
sum of A T o Leoq'é&% bn% ry ’é’fﬁ% %onr?blcﬁaelﬁ‘ s'ﬂ’(ﬁ*ﬁ%’rfbé% O tHd? sébei s bet ween

abdut p(.k)‘a’itoﬁ'nﬁec@‘eﬁ‘ﬁe lafptsaicdteushient dayrl daclisSeguende tehgtthe set does not

~vary fromthe quotient for the conbi ned sequences by nore than 0.2; and-

(F) fon ttﬁegg pSlemIg%@'e a e D wh gach . GATT, each 2 = TGAT,
each - d&ﬁgt él 'SL{,ﬁq?gac Bl llﬁl)]( 9 6tjh PR each 7 = TGAA,

each que@fﬁAlS eacﬁr§a erA'EF‘T"&o CERFLIEe 43A#6AL) e‘é’ch@ﬂh— TTAG, each 12 =
GTTA each 13 = ATAG each 14 = GITT, each 15 = GATG each 16 = GIAG each

GBAG i X 19,5 ATIA h .= 20 = TATA each 21 =
TAAT and A%ﬁﬁb%éi% Zn%,m%nsgggm & _llér%eg (gjlt%go'_?t 2eh d’rttf"’}?ngml‘%e\e%%’i?% t he

maxi rruwr%el&eemr R RG B dF PR B Bét%@@ﬁn%fﬂe@éﬁiﬂaﬁeéﬁ&nd fap comrpl efrent of a
diff ercéhﬂowqgew&es Ofaselecrgrotilloving? 4BRip SEHLMAECRS U088 njOtnLxaeed 30% of

the deaa@@doge@@egdmauﬂ@mb&t\éﬁeer;eau'exgce%eggg; age, apd i hs conplenment, for

a1 ol g,i;)argicl ?otl des of the set, the maxi mum degree o™ ybt i3 58t i°8h
“Bet weéfi an

%ﬁﬁ’cﬂ eotide and a conpl enent of any other oligonucl eotide
of the set does not exceed 50% of the degree of hybridization of the

ol i gonu&eot PfEkhd & EorprleRent i fherch # arfKiasecpres enix msches
substitut ed byvan anel eguevihereat 7 - Aixx Thacs WTROGK Qac0fs Claivin 75

wherein the &omtiguokaxbases Qf -ea&h Qi genu tide of a gald set are
sel ected such, that, the position of "the first basée of each said>®

ol i gonucl eotide W t-hif the 5EGUENEE D5~ Eh “:‘lafhllé' HaAXEH ieach Ré same for
al | nucl eot i'Ge¥ gRhHE sefl¥x7FachiRe € oHpdsichfiprRios mckmana%ﬁcarzz?s wher ei n,
subj ect to td¥W¥provi sos

(B) each of W, X and Y is a base in which either:
i) (a) W = one of A, T/U, @, and C,
X = one of A, T/U, &, and C,
Y = one of A, T/U, G, and C. R
and each of W, X and ¥ is selected so as to be different
from all of the others of W, X and Y,
{b) an unselected said base of {i) (a}) can be subgtituted any

number of times for any one of W, X and Y, or

(ii) (a) W= or ¢,
X = A or T/U,
Y = A oxr T/U,

and X # ¥, and )
_ (b} a base not selected in (ii}(a)_can be inserted into each
sequence at one or more locationg, the location of each
insertion being the same in all the sequences;
{C} - up to three bases can be inserted at any location of any of the : “'ii

sequences o; up to three bases can be deleted E£rom any of the

sequences;




.of (E) and (F), each oligonucleotide of a said set conpri Sﬁg\‘f\/ﬁi??ﬁb?t < 10

sequence of twenty-four contiguous bases of the sequence on

based. 25 July 2005 WO 02/059354 PCT/ CA02/ 00087 82 78- The conposition
of clai m;g@or 76 wherein, subject to the proviso of (F) each

ol i gonucl PHe9H a said set conprises a said sequence ty-four
conti guous- bases of the sequence on which it is based. 78&"?%%%@8%0& tion
of any of clainms 75 to 78, whereindin-(B): Wone of G and C, X = one of A
and T/ U; (gnd Y77 eng 0f A and T/U. 80. The conposition of claim79, wherein
in (B): W= G'E X =one of A, afill *TFY gHIPYCE cdimnofichcsing TdlredDs81. The
conposi t@i?ron o] °§ny°’bﬁrﬁlr&F@rs3'750t50;&&,d wherein the conposition includes at
| east wheredajadchotidooheseotabe adr Leash £Ll-eyen . sal nol ecul es, or at | east

t wel vecesiiguste! BEdiseSs AL selled.82St  LNLI T ee,nas%qgencr?o?fgé‘ﬁljee&“ d at | east
fourteen gai ghgnqlhgguelngs, or “at Teast™ 19 teds Rasedgipgovisiedciiebs, or at | east
si xteen sai d nolecul 6s, ofPar P st andey atividd maicte mheubes/uple ata | east
ei ght een sai 8 81 Btureshined satuedceasis aidetean s@ldedabEKUDES o 9", fi‘% | east
twenty said aml esid efotiRht alor LLASL. ty-aqne said nol ecules, or at |east
twenty-two Sqidisom! %yltg%,comgr %It Ié%\éé?% &/g(r)\tthf/-?ehr TS WA RbFERuUles, or at
.l east twenty-four said Mol ecul E¥TehresabY |mere tthppemey abilve said - -

mol ecul el) ofcnttheemstupt weRiyer SHexuadied MMMWACHH @Sch Ar —agadreasicyt yent y- seven

sai d nol ecul ggar Okadt 3 Leash tygAty-ei sai.d _no | es, .or at | east
twenty-ni ne sai d_ nol ecul es,’ of at¥l elarg tAFFTY. Sa é%rm?a@@ufe%,”‘é’?' S8R east
thirty-one <ai dShibl SEGR s~ BFA%at cadnst = PR yearholos ai Aramp| el e5,= or at

| east 25 thi FTAG.t hade 1824 dTD] @euhes, —odTadt dRASis thiprdy- O 188l Garg,

mol ecul es, Ofacratgl eashet RLLE Vi f LVg . sai d ecules, or at least thirty-six
?ai d .rolecuies,. or at i easlt1 Yhir y-aée?/aé%qsaai‘ Shi e &Rfed? DATER. |eagkt

“Yhirty- eight® SarffiroPadtuRasT AT And et 22 i ATHTniundesai demibkdcadtest o
at. |east fomdjtsaisdinpieen! s, mOfingk degasd JOhiE:80L: S8h bARLEFY! €S, or

at 30 |east fQrtysdwnasal.d.gplecul es O%firg% | east forty-three said

mol ecul es, or at 1east Porty-four Said Hbf HElF semeresPt| esFr ety P§-fi ve
said nol ecut™®ET FIUGRCYsedRes Mk tarcsEgk 394 @f tbe elyires ofohylatidl easbnf or t y-
seven sai d nuteeen 62id Meqabndecasd ikardompebabi, S@rdaﬂplo%y&ﬁl%aegﬁggé of €ast
forty-nine sgj.d ool egul es. or .at Ieagt Ei f@é sai d nol ecul'es, or
sixty said nolecul'es, or at &8st s8VeNty TFrtitbPettR®®@sa@ or  at | east
ei ghty sai d HoPewiplestidsr ang al eaplemémeby ®@i deinml eLigons;leat idalofl gast one

hundred sai GefDiRBULES exdfed 8bY 200R: MQ-Q2,0533244RGTLGAQY 09087
' oligonucleotide and its complement:;

wherein any base present may be substituted by an analogue thereof.

76. 5i iti im ; '
The coimposition of claim 75 wherein the contiguous bases of each

oligonucleotide of a said set are selected such that the position of
Fhe first base of each said oligonucleotide within the Sequence on
ﬁhlch it is baged igs the same for all mucleotides of the set.
. 77' ) ¥ § L3 » > ‘ -

The composition of claim 75 or 74 wherein, subject to the pProvisos

of {E? and {F), each oligonucleotide of a said set comprises a said
sequence of twenty-four conti l

i guous bases of the sequence on which it is @
10 based. : o

at | east




- 83 82. A conposition of any preceding claim wherein eagh U@'z%ﬁé" eis

linked to a solid phase support so as to be distinguishable er ma mxture

of said nol ecules by hybridization to its conplenent.' 5 83. The

conposition of claim82, wherein each nolecule is linked to a defined

| ocati on W0 @&mwsasd solid phase support, the defined location for each said

nol ecul e being different than the defined |ocation for R FARAIB7 ot her

sai d nol ecul es. 10 84. The conposi®i on of claim 82, wherein each said solid

phase sppaHel codl m.cr rticle and each said nolecule is covalently to a

differgnt . micr 5’§f°é“?:t’ig%:‘|°efo Fﬁaalﬂ‘ Eagh Gt HEFTedRf ekt saitte mabeswl €. 85. A

conposi t i 0n “ACt ST tHIYCIstaty obfa ehid met Lotorilds aMBeILisBnRACH or15. said

nol ec UPMEmEOHPT Sestigubey beamDbe FAtseqBbice Akit; £08 sQriing and identifying

pol ynucl eoti des, the kit conprising one or nore so i'd pHase supports each

havi ngzoneThd JdIRE&E:i+SRAts i scr.ete regions, each such region having a

uni forépldizg_p}ggul 1gti on&gfdfg% stognc?llaétfnfynl Egn}%'cHPerteéa Forfl endint sneovialeent | y

attached, ~and t A& Pag* BipFEhenrd Yeactrebef g aselweted fromthe set of :

ol i gonucl eoti des as defined in any of clainms 1 to 85. 87. A kit according

to cl abm 86e MhssLk reis.at conpl enent for 25 each said

ol i gonyelegt iag“gsjo[ %ig?ﬁéa“ﬁggg@gg n 88 BN kit = fcBrdimg ofca.cl ai m-86 or

87 wherein sald one”8r °hdr 82438Y¥d phase supports is a planar substrate and

&rein said one or nore spatially discrete regions is a plurality of

spati 81l yTeddogssabli® o8Qn., £ 89. A kit according to any of clains

86 t o1, 28uuherein,said one or lrr%%gﬁs SOl ?%J SOhadeT & ih bt rrempasitionl ural ity of

micropgrticles. 35 §6° AR TISTEEF di¥gk deritarhB® whiar ei n sai d :

m croparti ¢l e edtHeRal dvwelvediaietarecitest her hangasof ki fQm, 5.4 40 pm 91. A

ki t dtRerelierig cwoatc anm §8ueed Qasith@i&hyl.£2G0 [0 GLORALIiCle s

. X 5 &5, T .

spectsaaphanesnlies Gal by Jubigye, fLom each other mCr oparticf® having a 40

di f f erepte.gLigogucl eotide attac ed ThelretdHess JFury 2895 WO 02/ 059354

PCT/ GA02/ 00087 84 927 A 6t fodetit simityet mgid voiledwgi cak sanmpl e conpri sing

a bi o"8yf Caf*t°sRféAceltarlethorpiesenter@intg SlbahdQn, QL p(?;J porphismat a

| ocudeast tpdreynersl ehii asiéﬂ:uléslﬂ,eoff%fthfgsn(}ocrmﬁ{a{s.itﬂ, L GA)afpl | %(yi ng the

nucl ekCatdebdscMBlLeUL 8 1D staQE:moQéce ence of a Tl rst ﬁrfirflﬁ’rlec"rjrﬁﬁi ng a-

5o- SGAHANGS, haying, t he sequence of & Cag Tofffitehemturfpurossile  sequence of

a tag,conpl énent” bel OigFYtYdize ahd Inplefuleag oeompliesmntsentgs defined in

cl ai ’éf?r;F% "Phihlan ampit teed mehegcemishia doPes8Rd W th @ sequence
conplemtntemyy t0ght @aS€GeOGR0f oLNG tagd, éugﬁn extending the anplified

ol egslicuids, thie PrRSEPGE,;0f @ pol ynerase-an ty-nine sai

Tty sald molecules, or at least thirty-one

said molecules, or at least thirty-two said molecules, or at least

a5 . . ‘s s S
thirty-three said molecules, or at least thirty-four gaid mclecules, or

at least thirty-five said molecules, or at least thirty-six said

.molecules: i
lecules, or at least thirty-zeven said mcelecules, or at least thirty-

eight said molecules, or at least thirty-nine said molecules, or at

least forty said molecules,

: or at least forty-one said molecules, or at
30 least forty-two 'said molecn

les, or at least forty-three said molecules,

or at least forty-four said molecules, or at least forty-five said

molecules, or at.least forty-six said molecules, or at least forty-

seven said molecules, or at least forty-eight said molecules, or at
N ,

least forty-nine said molecules, or at least fifty said molecules, or
. !

35 at 1 i y . i v y or
. n I

at least eighty said molecules, or at least ninety said molecules, or

at_least Qne hundred said molecules.



second priner having 5 -end conplenentary the 3'-end of thgsgtm'gaé ed
sequence, with-the 3" -end of the second priner extending to i iately
adj acent said locus, in the presence of a plurality of nucl eoside

tri phosphate derivatives each of which is: (i) capable of incorporation
during tr¥esROp3fon by the pol ynerase onto the 3'-end oPCT/GA00887Ng

nucl eotide strand; (ii) causes term nation of polynerization; and (iii)
capable of differential detecti on,®’one fromthe other, wherein there is a
said dgJivat] I [ ach, possi bl e nucl epti de present at said
| ocus %E‘ t%g%‘%ﬁﬁig%@eg%ﬁﬁ%%%é@?”g.C.S“ 'C}“g‘f‘s?’ﬁ”é%ie ?%a Y BFi di zing the
second PFFFeP T §O4id BRPRCOMAPEFR AP AFat A distinquighabie feemsl enent sequence
of (A)mixgack of sai)roldetles thyngybirhdizatizincosd iide «@epiewakti.ve i ncorporated into
the second-primer '.. in (B) so as to identify the base |located at the
| ocus the nucleic acid.. .5 93. A nethod of_ anal yzing a biol ogical sanple
corr%r i g'ngﬁz‘f BrUrarity “fofHicTei a1t Aot BelAcsle #8ri ik fPsence of a
nut at | G118 lpRAtyrmepht saidsoblld pegs vPredohtirudtticed dotatimol ecul e; for
each nfrel eich s®ici Gol@hBC Bbig direer@t haGn CORPELS LAY 1oéA)o@Bli f Vi Ng the

nucl ei & ragile ML W85 i L8 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 in
cl i m 85 tBef enmppaitionpiti ¢iadd a¥pldeutie wihdthsaidbsedddphasé upporgequence
conpl ereatdkyoda@tide SEOULNCEa:Qf ndikeuiads BI18X1 LRI NG;dde.amplified

mol ecyl;e, LN, LNE P enc f a nerase.and -a. second priner having 51 end
conpl er%eﬁtﬂalfy tﬁe’E -%aﬁg %ﬁhefhdg"géér%ﬁf”f fred "5&dd8nhce, the 3'-end of the

second priner extending to i mredi ately adjacent said | ocus, in the presence
of a pisur al ctnpositinucieosdisg to any bfihdaphate sderhyatih \wasneach of which

iASiS_(is)aiQarmlﬂeoéo.Qﬁggwk%ﬁ%lgméﬁtﬁg transciption by the pol ymerase onto
-the 3'-end of 25 July 2005 02/ 059354 PCT/ CA02/ 00087 85 a grow ng

nucl eotide strand; (ii) causes termnation of polynerization; and (iii)
capabl & -of® ¥if fer erting gut édentdfvingmelfrusiedtident hier kit .. wherein there
i's a smingrigend vasioten@eMpdIEaRhAS Yubdreahcpassik endiuslRoti de present at
sai d |gau9f diBerRBTdh bRl DRhCEh Siagion nalfdy RREERIRCAI Y hybridizing the
sez%ondoglrdarrgr tg a tagﬂitcon'g)fl enent having '.. tﬁ_e tlag conpl ement sequence
of *( APPARE UDP " FAPELTT Ay T hE R 2E StRIIE WA FPPEE i SPE2¥°REBT por ated into the
secondtpribedr anfntheByass compd espts depl ivkynd Beldase frotcabedeatost he | ocus of

the nualigineclaeidss Whaleidkaealbnt 39 Qbikh s syni que for each nucleic acid
nmol ecul e and steps (A) and (B) are carried out with said nucleic nolecul es

in the_presence of . )
87. A kit according to claim 86, wherein there is a tag complement for

25 each said oligonucleotide of a said composition.
.88, A kit according to claim 86 or 87 wherein said one or more solid-
phase supports is a planar substrate and wherein said one or more
spatially discrete regions is a plurality of spatially addressable

30, regions. ~ .

89. A kit according to any of claims 86 to 88 wherein said one or more

solid phase supports is a plurality of microparticles.

35 90. A kit according to claim 89 wherein said microparticles each have

a diameter in the range of from 5 to 40 pm.

91. A kit according to claim 89 or 90, wherein each microparticle is
spectrophotometrically unique from each other microparticle having a

40 . different oligpnucleotide-attached thereto.



each other. 94. A nethod of anal yzing a biol ogi cal sarrpl e Qg)gmbgbg\g a
plurality of double stranded conpl enentary nucleic acid nolecules for the
presence of a nutation or polynorphismat a |ocus of each nucleic aC| d 5
mol ecul e, _for each nucleic acid nol ecul e, the nethod conprisin
anpl i fyi ngotqy@”a%bl e stranded nolecule in the presencé C@Z’ﬁgls? of first
priners, each prinmer having an ideptical 5'-sequence having. the '.. :
sequence of a tag conplenmentary to the sequence of a tag conpl enent
belonging to a famly of tag conplenents as defined in claim85 to form
anpl i fjed cul e 5'-ends with a-sequence corrplerrentarytothe'..
sequence o’#mfﬁh %2 fganalyzmg( %)bl i?%lﬁaf TG 1Te AP TP et Photogitates in the
pr. eserﬁ?@uﬁ?ceaf%ol:m?f%éc%lﬁé @ Wpeatiopforspadamelrbidmer s damis siecond pri nmer
havi Ng-ha ipiciend actnpteBedial yecompr{zingnNd of the anplified sequence, the
'end(A(?f e@nﬁﬂ’lliﬂrg &%CQMePé Ia@?& fé&?g'fﬁgtt 0 Jlrer&r;rerx%.ge g e 1rs%| acent said

| ocus, iIn the presence of '. ol ur a uch eosi dé rlph%sﬁﬁate
derivati ves "¥HCH b WHRHTFEs a"(‘f‘? c,t&ﬁasﬁﬁ‘ée“&F e drrfotEpaRn R By the
transci pt i opednenttof poltyareragienert deldugingte endandfiy gtk isualeot i de

strand; (ii)sGcRESRS Lercmﬁla&s Qe Bfrm agpwﬁ&kigda&m@m@mh( glérL ﬁ@@é bl e of
di fferentl al detecti on. .one tLQese C speci fically hybridizing

each of the second gh r’?eememf ag coqrr‘f)efnce $&9ng the tag conpl ement
sequerf®& of =xtApding, ?Eypldé%@ct“?#?@“%menrﬁ]’elwﬁﬂd@ 1o nalyingrsk rredr por at ed
into the secondd pineEnsving {'Bin® @onslchenthagnht fy -theobase dpeatied at said

Locus; whetehnddie,agauange b £ACK: a0l pLh). Lok aue,  Ql.gach pucl el c

acid nol ecuLJle and sf eﬁ A) and % are carried AUCTei C

mol ecul es | A PREPHPRYEALE of e Bt PEEIFRFS of PPIytlity ¢f sygbeosigs 02/ 059354
PCT/ CA02/ OOB’QPhOSP@ete degiyat vegpedvbdoDivhinkalyzi g eadbdé @i cal sanpl e

CO{T‘D[I si ng &cﬁkbﬂr&h:i&nYduﬂEg[ﬂiﬁh&il@tﬂﬁi By Rk %mh%ﬁaé@Bnédﬂgh&r3fS&{&CQf 0]‘: a

mut ati on or c each nucl ejc mol ecul,e, for
each nucl eic QQQJQ%DMLJ}Q{I'&Q St? ﬁ‘ch ldﬁ% dEon }Lre FSIRGT §Pﬁy]6?eﬁﬁaf|lﬁ’§r t he

mol ecul e antFéa ‘H nEPable af I RErenRiRY; ﬂfd:eat?na s@ﬁu@?@etheh'aﬁh@ig t he sequence
of a tag covipirehembaryit @ thd deduenioe @iplereatryCOnpa@Bedsibed onging to a
famly of tﬁgzls&rmle@ﬁeaén% as sded i1Bed bh skalghiBasand. a3, -end extending to

i mediafely o > shOSUS) b). mati cal I'y_extendi ng the 3'-end of
t he prtle; sp%g% g%"es ncg 0 thg %‘ucroﬁ X’trme t%lchae%ﬁ‘i?&e‘f‘%tpWB’slBﬁat e

derivati vesthéaE'?F Gf’mRRﬁ’i“%q’f F%Iue{lce eﬁp@br eméf enzymatic incorporation onto
the 3'®Pend dfteeriggowiengudledtidautireedtide istsapdesteli into CidSQseoh@giRat i on of

said extensi:ong) a8thd ltbIlhenﬁepatmeeﬂisedwcfa@é@%'t%le ARLek o ﬁ%lér om t he

ot her, \/\herel there is a said derivative conplenentary to possi bl e
nucI eot| de present at

o

93. A method of amalyzing a biological sample comprisieé e plurality
. ©f nucleic acid molecules for the presence of a mutation or

polymorphism at a locus of each micleic acid moleéuie, for each nucleic

acid molecule, the method comprising:

(a) amplifying the mucleic acid molecule in the presence of a first primer
having a 5f-sequence having the sequence of a tag compleﬁentary to the
sequence of a tag complement belonging to a family of tag complements
as defined in c¢laim 85 to form an amplified molecule with a 57 -end with
a seguence complementary to the eequence of the tag;

(B) extending the amplified molecule in the presence of a polymerase and a
second primer having 5'-~end complementary the 3'-end of the amplified
sequence, 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




said locus; (c) specifically hybridizing the extended pr| P@ 9 in step
(b) to a tag conplenent having the tag conpl enent sequence 0 86§ and (d)
detecting the nucleotide derivative incorporated into the prinmer in step
(b) so as_to |dent|fy the base |l ocated at the |locus of the nucleic acid
mol ecul e; "B each tag of (a) is unique g or eacPCHGSPOMBTaci d

nol ecul e and steps (a) and (b) arg carried out wth said nucleic nol ecul es
in the presence of each other. '.. 5 96. The method of claim 93 wherein

each said der gvca.hhyemeseoaldedbdeexy (1AH a8 Q@muatﬁb@%@fp&ﬁmeﬂzamtge met hod
of claim 95, wherein. ea Qéteﬁpﬁm'x}’tﬁaf%”? c tached as a
denticarcOmplrENeitS Fhc% spaci al Iy

uni f orm popul at i on of " substantia conpl
di screte redPoHFEntme i5r 2 fgid dé”éf‘ﬂ‘té‘tﬁ cempIRaesars gppeck wossP8e The net hod
of cl ai m 97 nuekehidapredeay au:om:ddelmmb Oy bRS fiedlholealrl;, each such | abel

bei ng dhf f ersﬁﬂﬁlfﬁeillsr%ﬂ@ﬁilleEQ O EHmN ﬁme@r\];g %E\S Reo %J?emex@ig lhg‘gagis

detecting th 18 Aresence o different 1|abels res
hybri di zati on- cofpl exes mf Sﬁ%‘l‘ﬁ?ﬁe HgPdn®d ag corrpl enent s.

The- hyBYi di fetrTrre e auglrptipdd derivetivt iqpofprapdd imypy tiod sed:qaadnﬁrl%r 20 to
98. 25 Jul yi2005 si\@s(0 D585tk Ped heAOA600Q8 ar Sk 1408 oA ABLROML ;Qf
det er m ni ng sthe presence of a target suspected of being contained-:in a

m Xt ur the onprising the steps of: (i) labelling the target with
afir s%ef" m?"( tf‘% % @T\il ol Hgr et ?Ws?a‘a’e{“e’éﬁ‘bﬁc%?ol“@cﬁ}?%%ﬁa‘blsée@f specific

bi ndi nij“tendt K& arerigeticdneht nidhudiidgmeibic sbldcalss (hithy pxpasiengs a sanpl e
of thesahXxdtee. to the detection noiety under conditions suitable to permt
~(or cause) said specific binding of the nolecule and target; (iv) providing
a famly of tag conplenents as defined in claim85 wherein the famly

cont ai'ffs & PFHEE g tertise achicleeirrhganpsequenttngcopplmdtnt ary to that of
t he fiafstioubdg;strandefivjompkppesiany thesamplEmbctihe fanihy of tag conpl enents
under ;Q@Q@Hctz'&qa mutatloﬁué’f- %Qiﬁo&'ﬂu@ﬁram L l(og{ls l{asa)%)x %@feca!cf Iac1dhybr| di zation
of gthe fLL tag .. nucg its, taﬁ%&c’fg enment E dﬂet erm ni ng whether a
safd f178t 8et Scton T ety 2 AbR F getief Gomesisdngag conpl enent i s
bound @b a %r&‘tldeJa’Be‘P‘%eeéF’%? gfelfarr%dov@e'ru]{eom 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 in claim 85 to form
amplified molecules with 57-ends with a .sequence complementary to the
sequence of the tag;
(3) extending the amplified molecules in the presence of a polymerase and a
palr of second primers each second primexr hav1ng a 5’»eud complementary
a 37"-end of the anmplified sequence, the 3'—end of ‘each sald second -
primexr extendlng 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 nuclectide strand; (ii) causes termination of
polymerization; and (iii) capablie of differential detection; one frbm
the other;
{C) specifically hybridizing each of the secondlprimers to a tag complement
having the tag complement sequence of (A); and
(D} detecting the nucleotide derivative incorporated into the second
primers in (B) so as to identiff the base located at said locus;
wherein the sequence of each tag of (A) is unicue for each mucleic acid
"~ molecule and steps (A) and (B) are carried out with sgaid nucieic molecules in

the presence of each other.




determine the presence or absence said target in the n xtupg .y 2005101 The
met hod of claim 100 wherein said first tag conplenent is 5 Ilnﬁed to a
solid support at a specific location of the support and ' step (Vi)
i ncl udes detectlg% the presence the first |abel at said specified |ocation.
102. The ne¥ 4clai m 100 wherein said first tag conpPEMEN2/8B7conpri ses
a second | abel and step (vi) includgs _detecting the presence of the first
and second |l abels in a hybridized conplex of the nmoiety '.. and the first
tag conmpkenmnhethddds ﬂaeymbmm@iog%aal ga,,g,@@ hsnel adlqréﬁEg is

ntigens,

sel ect edsffRM{NEeial o1 of _organi ecul es
pr ot ei nsgwp ﬁge%aﬁ X Egg%t?gngﬁ % nu’gle gé?”dé’r 104. The net hod of

cl ai m 163 Y Weret f salJﬂc't‘%lPﬁe‘TacPsn“&?‘Flén%qlééWla%e: Seirdeskchrsiclemgl ecul e is an
ant i bodﬁlc%"pée%ercil%eff bre gatlbdagrinpgiaring20 105. The net hod of clai m 104,

wher ei n (&he a‘l}bk.ﬂ:ﬁﬂllﬁ@ tRe &Qié(ﬂ@@tahgea Bflmepr QLSI gu%} havlg ! agﬁl N n% step
i ncl udes COﬂjﬂégﬂd gg of fluorescent nolecules, oxl gen?n bi OtT nyt ati on

“and the |ike. JATISRES (G Y89 Ggmpignentagy togthe semencrhet metdsod of:
cl ai m 105, mﬁ@?‘%}%eg%#alctnaiu@ettmas famidy dfetan dompambnthas| adrehdd by Shap
i ncl udes i ncASpordati Vrewf ektdwaias eenimdmheny! &@;acen'%a\q{eoh@&@l l'ed nucl eoti de,

di goxi ge)i n, eRbQtai 1 Q0 £ A set of nol ecul es -
consi sting es elﬁtta E%lﬁ& e% %Q%Etﬂ%oﬂr eie(% ‘tStEle FOTY i’l\?ﬁ@elﬁrﬁ?ﬁes"éqﬁences

1,
for use as tags o ‘%f 55 %WSéﬁ%ﬁFéPh“@@rﬁrmFFWT@@mrm {SEQID NO 1)
TGATTGTAGTAT@WP‘F@A@FEAﬁmmé’SEQLMBrN@aE;on A TEREANGRARD U2 AMAEEGTA (SEQ | D
NO 3) GATTTGANGATIRATIGEEAATETA bk {2ndD4dn g%ol‘gggéaﬁggmﬁymmm
| D !

e R o B s crmtarenre seg | 0

NO 8) GTAAGHART @W@@Hme@eg |tD 4Gk PossBAF HEATIGATT GAIFGATEET GAT
(SEQ | D NO 1683id T@ABGATTAAAGAAAGTGATTGAT (SEQ | D NO 11)

AAAGGATIET CATRGAT AAAGT: 5 < GTAGATTTGI. ATGT GAT (SEQ I D
NO 13)° GATTT%TAAAGAAA% o T'%%A [T)t %OE’&%%“E) meeEeemnmeﬁg?? dl$\ré‘.&h“t;ATTTGTA

(SEQ 1 D Na 15
TGTAAAA‘&ATT@%FWFAW’@TA“@SE’Q%WW@:H& incorporated into the primer in

step (b) so as to identify the base located 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.

96. The method of claim 93 wherein each said derlvatlve is a dideoxy
' mucleoside triphosphate.

97. The method of claim 95, wherein each regpective complement is
| 10 attached as a uniform population of substantially identiecal complements

in a spac1a11y discrete region on one or more said solid phase
supports.

98. The method of claim 97, each said tag complement comprises a
15 label, each such label being different for respective complements, and
step (d)} includes detecting the presence of the different labels for

. respective hybridization complexes of bound tags and tag complements. ’

99. ?he‘hybridized @olecule and primer of step (A) of.any of claims 95
20 to 28. ’




AAAGTGTAGATTGATTAAAGAAAG (SEQ I D NO 18)  AAAGTTGATTGATTGAABAGGIAR0L SEQ | D
NO: 19) TTGATTGAGATTGATTTTGAGTAT (SEQ | D NO 20) TGAATTGATGAATGAATGAAGTAT
(SEQ 1 D NO 21)  GTAATGAAGTATGTATGTAAGTAA (SEQ | D NO . 22)
TGATGATTTGAATGAAGATTGATT (SEQ | D NO: 23) TGATAAAGTGATAAAGGATTAAAG (SEQ | D
NO 24) TORPPERIATTTGAGATTTTGA (SEQ | D NO 25)  TGTAGTRATAFARBTAAAGGTAA
(SEQ 1 D NO. 26) GTATAAAGGATTGATT]"ll\'?gAAAAG (SEQ | D NO 27)

28)

GTATTTGAGTAAGTAATTGATTGA (SEQ I D

- - GTAAAAAGTITGAGTATTGAAAAAG ( SEQ

D Mo 20, CAITTGAIAMCEATITGTALTEA 6001 ) NOE0) opccec o

G.(SE TGAT TGAAAAAGTTGA (SEQ I D
%ng&ﬁgg%%f AM&K}(AKG& él%’?ﬁﬁg t?mfmfrTGAGTAAAAAGGATT
( SEQ | 5No: 32% ell%@F@QWW?G&T@TA@%lSEQ | D NO: 35) |

AAAGGTA’&TTGQ@&HIBI@'ETﬁ%t(&Q:dJBn MGi36) cafASTRCASATTIECAAESAT T e( SEQ I D

NO 37) ;q&x@sg SEQ | D.NO 38)  GTATTGTATTGAAAAGGTAATTGA
(SEQ 393 TTGAGTAAT TAAAGTGAAGATT. (SEQ | D NO: 40)
TGAAGA T CARHRES (TEST BIROT2 P CHGANRAASIGTAGAT PFIFEAGTAA (SRO 1D -

o
|
NO. 42) TGTA?@@AT@@A@&F’FEGW?F@EM:(GEQ [cBndd): 48 sPARAGETGAGTAT BEATHET GAAAAG |
(SEQ | D NO Aéj)ecu@EIICEE&@é{I'TTGTATTGAGATT (SEQ | D NO. 45)

e o P T o R R T

(SEQ | D NO: 4% TaRARCETRFTARAGTHARG TARTPEAL (S HapingD @ 5@juence
ATGAATTGGTATGRATATGAAT @A (IBEQ almnﬁl);agqNENDED SHEET 25 July 2005 ME

M S 89v) TGAMA) @%TS%J@%EQ % géﬂg 5&?913 Ng.f JGTA I%@TGAATTG

SE |DNO GAAAGAT
e e

ATTGT TGAAPA

PR E’Q‘ﬁabs%o‘;%qﬁfl%? THEFETRI( SEQ | D

NO 56) AAAGKTFEAAAGAFEATRIFAATTG (SEQ | D NO 57)

TS

15

20

protein and the labelling step includes conjugation of fiuorescent

(vi) determining whether a said first detection moiety hybridized to a first
said tag complement is bound to a said labelled target in order to

determine the presence or absence said target in the mixture.

101, The method of claim 100 wherein said flrst tag complement is
linked to a solid support at a specific locatlon of the support and
step (vi) includes detecting the presence the Ffirst label at said

specified location.

182. The method of claim 100 wherein said first tag complement
comprises a second label and étep (vi} includeg detecting the presence

of the first and second labels in a hybridized compléx of the moiéty

cénd the first tag complement.

103. The method of claim 100 wherein said target is selected from the
group cousisting of organic molecules, antigens, proteins,

polypeptides, antibodies and nucleic acids.

104. The method of claim 103, wherein said target is an antigen and

said first molecule is an antibody specific for said antigen,-

105. The method of claim 104, wherein the antigen is a polypeptide or

motecules, digoxigenin, bioctinylation and the like.



AAAGATTGTGTAATTGA )
0 60) TGTAATGAG]T;%'%%‘
ZSEQ | D NQO 62) SO
. TGTATTGAATGAATTGTTGATEN AI9( BEQ |
NO 64) TGTAATTGGTAAATGAGTAAAAAG ( SEQ I8 NO: 65) TGAATGAAATTGATGAGTATAAAG
(SEQ | D NO: 66) GTAAGTAAATTGAAAGATTGATGA (SEQ | D NO 67)
GTAAATGATGATATESGIATATTEG (CSEQ | 1D NOWBS)e1inAFT T TEATOATECATTGAAAT NS
NO 69)  Ald GHANGIATAMGART TJ&%d(éEQléAQpNQaJQ)n ATFARAGTL GAGLASAR LGTGAT

(SEQ I D NG 71) .~ ATGAA GTGATTGAAAAAG ( SEQ | D_NO 72)
GTAAATTGRAHRAAREIFFEATENTE O &80 |%9ﬂ61‘-?%’}1“' %@WPA?@&GMAM#@ (SEQ ID
NO 74) GTAATGATAAAGATGATGATATTG (SEQ I D NO 75) TTGAAAAGATTGGTAATGATATGA

e Tk A G R OGRS S rsprent g 10

NO. 79) m&q@z\rrqﬂr!@mqm@svm@zﬁrfogsm FBNEPBO)r AT CONFIATRGASATTATGATTGA
 (SEQ | D NQu@rerATEGTIGAATHERNT TAAAGATEA, (SERoL B NO: 82)

AAAGAT GAGTAACTAMRTACEATTEcARSER] D NO 83k=0 FAAGGTAAGATTATTGAT GAAAAG (SEQ
| D. NO: 84) crATFGATGACATTAAAEIEIBAATTG ( SBER 11D NO: 85)
GATTATTGGEETATGRSARGIATFTASEDA D NO. 86FEQ GRTRISDAATTGTTGAGTAAATGA (.SEQ I D
NO 87)  ASAGEATIATTETPGATAAIAFGA ( SEQ (FER N 88)5)GTATAAAGGATTTTGAATTGATGA .
(SEQ I D 190789 ATTGTMWW%TAAATGAAWO(@EQ | D NO 90)

RLSIC)) D 110: 4¥§@ P mo: 7’ TGATATGAATTGGATTATTGGTAT

GTATATTGA f ‘q‘ae :
(SEQ I D ; } GATTAT{Lid ‘Mo3)y - ..
: ATGAATTGAT] Skl D 110: TTGAGTAAATTGATGA ( SEQ | D

yes Ty _
110: 95) %II@'&E%AMTGA (SE@;& QD%QLQ), ATTGTTGAATTGATGAGATTTGAT
- (SEQ I D 1k@a8@TTTcfiAICRARSKEIEARAT TGAT THEA To( SkQ2) D 110: 98)
GATTATTGT TGAMGAATEAWSTRAG1SEDT| D 110: 990 1ITGTMAACGATTGAAAGGTATGATT (SEQ I D
hK)lOO) . GOBTTGATRAAGAMACEATTENTECUl es oKS%JéDnWEOE) wherein the set includes

at GATTAAAGTGATTGATGATTTGTA (SEQ ID NO:15)
: ARAGARAGAAAGAAAGAAAGTGTA (SEQ ID NO:16)
TETAARAGGATTGATTTGTATGTA (SEQ ID NO:17)
ABMAGTGTAGATTGATTARAGARAG (SEQ ID NO:18)
ARAGTTGATTGATTGAARAGETAT , {(SEQ ID NO:19)
TTGATTGAGATTGATTTTGAGTAT (SEQ ID NO:20)
TGAATTGATGAATGAATGARGTAT (SEQ ID NO:21)
GTAATGAAGTATGTATGTAAGTAR (SEQ ID NO:22)
TGATGATTTGAATGAAGATTGATT (SEQ ID NO:23)
TGATAAAGTGATAARGGATTAAAG (SEQ ID NO:24)
TGATTTGAGTATTTGAGATTTTGA . {SEQ ID NO:25)
TGTAGTAAGATTCATTARAGGTAR ' (SEQ ID NO:26)
GTATAAAGGATTGATTTTGARAAG (SEQ ID NO:27)
GTATTTGAGTAAGTARTTGATTGA (SEQ ID NO:28) ... =
GTAAARAGTTGAGTATTGAAARRG - {SEQ ID N0:29)
GATTTGATAAAGGATTTGTATTIGA (SEQ ID NO:30)
GATTGTATTGAAGTATTCTARAAG (SEQ ID NO:31)
TGATCATTTTGATGAAAAAGTTGA {SEQ ID NO:32)
TGATTTGAGATTAAAGAAAGGATT . (SEQ ID NO:33)
TGATTGAATTGAGTAAAAAGGATT (SEQ ID NO:34)
ARAGTGTAAAAGGATTTGATGTAT {5EQ ID NO:35)
ARAGGTATTTGAGATTTGATTGAA (SEQ ID NO:36)
AARGTTGAGATTTGAATGATTGAA . {SEQ ID NO:37)
TGTATTGAARAGGTATGATTTGAR (SEQ ID.NO:38)
GTATTGTATTGAAAAGGTAATTGA . -(SEQ ID NO:39)
TTGAGTARTGATARAGTGAAGATT (SEQ ID NO:40)
“TGAAGATTTGAAGTAATTGARAAG ~  (S5EQ ID NO:41)
TGAAMAAGTGTAGATTTTGAGTAA - (SEQ ID NO:42)
TETATGAATCAAGATTTGATTGTA " {SEQ ID NO:23)
AAAGTTGAGTATTGATTTGAARAG {SEQ ID NO:44)
GATTTGTAGATTTGTATTGAGATT (SEQ ID NO:45) “
ARAGAAAGGATTTGTAGTAAGATT - (SEQ ID NO:46) '
GTAAAARGARAGGTATAARGGTAA (SEQ ID NO:47) : -t
GATTAAAGTTGATTGAARAGTGAA {SEQ ID NO:48)
TGAAARAAGGTAATTGATGTATGAA . - (SEQ ID NO:49)
- AARAGGATTARAGTGAAGTAATTGA (SEQ ID NO:50)

ATGAATTGGTATGTATATGAATGA (SEQ ID NO:S51)

B0 AMENDFN QHFFT



ol ecul esAB"FGAtTﬁ%GMETEf‘TI' 'I’J|

least ten. said sequences, or at |east eleven said sequencgg,Julgrzo@%

equences, or at le xn sai d sequences,
sequences, or at zen sai d sequences, or :
si xteen sai d sequences, or at |east seventeen said sequences, or at | east
ei ghteen sai d sequences, or at |east -nggeteen said sequences, or at |east
twenty said sequences, or at |east twenty-one 25 July 2005 tw .ate,. .~

PRI SON  90pcasatchasOfARAGasan@ic at | eagked WeNi¥:4y0 sai d sequences, or at

| east - t wentiyatiurearsaindreggences, orsab dpeastsdwenty-four said sequences,
or at | eastrechmenrgriansaTsEaxhGSEeqUENCESEQ b Rb:d4ast twenty-six said
'sequences,ATOETEIARRREEITARREIITCASeven S&SED goguersas, or at |east twenty 5
ei ght sai ATSAREREERAARGATEETATBast t welEEQ MPnBOswW)d sequences, or at | east
thirty sai’rSe GTCASETAAT IO ast t hilFEY IBnBOSHi)d sequences, or at | east
thirty- tw(f"I“'s'"ﬁi* AGE P@@ETA%FAAat Ieast‘sﬁ IPt t-‘ﬁ‘r)ee said sequences, or at

I east th| es, S I 5 rty- five said sequences,
--or - at Iea quences s gt g% t 10 thirty-seven said-
sequences,GTg.‘r[.Aﬁ i‘ »ei ght s%g sgaLences, or at |east

thirty-ni %Gﬁ@fﬁﬁma@mﬂ@ at | eapdpd 9htNo-53hd Sequences, or at |east
forty- one @ertrcdeaueneesrcaicrat | east (4 t¥-dvaq) sai d sequences, or at ‘

| east f or trgriiwreeTsaiTdaseguances, or eared easto:e6prty-four said sequences,
or at | eagGAATHARRTTGATCAGTATARSGqUeNCeS(SEHY IRtNE:B6} east forty-six said
sequences STRACTRPATERSRCATIAAIGBeven salFFosEguUenees, or at |east forty-eight
.sai d sequERRRATG WAT&{TTP%"&%?M‘F%rty ni NESEQa LY Ncséahences or at least fifty

sai d sequé TGGA ?ATéEFAG & ;ggxty sal EQs ,‘ or at |east seventy said
sequences rsaid : at least ninety said
sequencesm@h Gsa i d 2 eﬂy e§ 109. The set of claim 107

or 108 MQ@MTGMA@Fﬂ@&bﬂed set SEchp bgps I n which the nmaxi num
 degree of adverdézatironshetween a nmiseeule Heaving a first said sequence

and a nol etadmatizascagcamaTASTE onpl enegseoofn arcdv$f er ent second sai d sequence

does not BREESECBUSEBAATGATATERQr ee Of(SERDLID dioza¢) on bet ween a nol ecul e

havi ng thWGWEWAE% a nol &8ReIhdPi: Ay its conplenent,, for all
E&i mum d F@el’?)fmhz%’rl di zati on between a

cra
i

Q2

T of the set does not exceed

nol ecul e , L any ot 0
50% of th %ﬁ@g&ﬁb i zati on ecul e and its conpl enent.
. 110. The sficiebrsiaERrE0%cHheL ei n, urté lNg f| ned set of conditions,
 the degr egnmpiarhydrindrzetiiresabet ween egg Segoege and its conpl enent
vari es byazdogstanrratrdraeaeen: | and ](@EQl’mﬁrops‘cﬁf erably. 35 between 1 and
9, and merqamem@ﬂabwmwen 1 and (8eo IIplwoTdw set of claim 110 wherein

sai d maxi an ﬁFﬁWzatlon(SEQ ID NOD:86)
GATTTETAATTGTIQAG {3EQ ID NO:87)
.AAAGAAAGATTGTTGAGATTATGA (SEQ ID NO:88)
GTATAAAGGATTTTGAATTGATGA (SEQ ID NO:89)
PTGAGATTGTAAATGAATTGTTGA ' (SEQ ID NO:20)
GTATATTEATTETETAATGAAALG (SEQ ID NG:91}
"TGATATGAATTGEATTATTGGTAT - {SEQ TD NO:92)
ATGAATGATGAATGATGATTATTG {SEQ ID NO:93)
ATGAATTGATTGGATTGTAATCGAT ' (SEQ ID NO:94)
GATTGTAATTGAGTARATTGATGA ~ {SEQ ID NO:95)
GATTATTGGATTARAGGTAAATGA (SEQ ID NO:96)
ATTGTTGAATTGATGAGATI'TGAT - - (SEQ 1D NO:97)
GATTATGAGTAAATTGATTGTGAT {5EQ ID NO:98)
GATTATTGTTGATGAATGATATTS (SEQ ID NO:99)

' ) TGTAAAAGATTGARAGGTATGATT (SEQ ID NO:100)

-108. - The set of molecules of claim 107, wherein the set inecludes at

least ten said sequences, or at least eleven said'seqﬁences, or at

(=N

_;east_tweive said sequences, or at least thirteen eaid sequences, or at
5 least fourteen said\sequences, or at 1eaet fifteeﬁ'said sequences, or
".at least sixteen said sequences, or at least seventeen sald sequences,
-or at least eighteen sald sequences, or at 1ea5t nlneteen said

o sequences, or at least twenty_sald Sequenees,.or at least twenty-one

- AMENDEDN QHEET



bet ween a sai d nolecule having a first said sequence and ajgajg 0Bl ecul e
inpl ement of a diffe '

preferably 15% nmore '.. preferably 11% 112. The conposition of claim 110
or 111 wherein under said defined "' g set of conditions, the maxi num
degree of hybr| di zati on between a m)l e8lle and a conpl enent of any ot her

nol ecul e_of ; the Q¢
hybri di zation betweeh a —mof ecul & anhd FERERCDHf & AblEddte of the

set, norEVeRCEf EiTgs| §riheemernresharr FGY% greaterptyriver praficsallencan, oy e

than 5% g aake¢ tWLQt}LJfgveTg@ld:Q c'rel'sonoz_ofata@e(aeQ:f t%&l 51109 110, 111, or
112, wherein said ef |1ned set of conditions results J(‘:'le ee of
hybri di ZA13°SR°*T'hSF 11 “EARE & ﬁBtféssec"ﬁa aee’girééq‘befnqwbrmduazahm oBestned

when Hhydbirghdi gaitd eﬁqwdst iconsti Teddsttdewéht - ;g (dai d Osakpivh & d S 0r0508% Tri t on
. 15 >¢'10cheaﬁtiéﬁﬁ%t?tseiéCEequences or at least thirty-one sald,sequences or

at least thirty-two said sequences, or at least thlrty three sald

esn%tasl s, Q. npre. Ewen 1 %gr%%per t han t he maxi num degree of

sequences, or at least thirty-four said sequences, or at least thirty-
five said sequences, or at least thirty-six said sequences, or at least
10 thirty-seven said seaguences, or at least thirty-eight said sequences,
or at least thirty-nine said sequences, or at least forty said
sequences, or at least forty-one said sequences, or at least forty-two
said sequences, or at least forty-three said sequences, or at least
forty-four said seguences, or at least forty-five said sequences, or at
15 least forty-six said sequences, or at least forty-seven said sequencesg,
‘or at least forty-eight sald sequences, or at least forty-nine said
sequences, or at least fifty sald sequences, or at least sixty said
sequences, or at least seventy said sequences, or at 1eesb eighty =aid
sequences, or at least ninety said sequences, or the one hundred said

20 sequences.

105.  The set of claim 107 or 108 whereln under a defined set o£
conditions in which the maximum degree of hybrldlzatlon between a
. molecule having a first said sequence and a molecule having any .

25 complement of a different second said sequence does not exceed 30% of
the degree of hybridization between a molecule having the first
sequence and a molecule hav1ng its complement for all molecules of the
set, the maximum degree of hybridization between a molecule and a
complement of any other molecule of the set does not exceed 50% of'the

30 degree of hybrldlzatlon of the molécule and its complement.

110. The set of claim 109 wherein, ~under said defined set of
conditions, the degree of hybridization between each sequence and its
'-_complement varies by a factor of between 1-and 10, more preferably.

-]35_between 1. and 2, and wore preferably between 1 and 8.

111. The set of clalm 110 wherein saiad maximum degree of hybrldlzatlon
between a said molecule hav1ng a flrst said gequence and a said

”molecule having any complement of a different second sald sequence does

" AMFNDED SHEET . .
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not exceed 25%, more preferably 20%, more preferably 15%, more

preferably 11%.

112. The composition of claim 110 or 111 wherein under said defined
set of conditions, the maximum degree of hybridization between a
molecule and a complement of any other molecule of the set is no more .
than 15% greater than the maximum degree of hybridization beﬁweén a
molecule and any complement of a molecule of the set, more preferably

no more than 10% greater, more preferably no more than 5% greater.

113. The composition of any of c¢laims 109, 110, 111, or 112, wherein
said defined set of conditions results in a degree of hybridization
that is the same as the degree of hybridization obtained when

hybridization conditions include 0.2 M NaCl, 0.1 M Tris, 0.08% Triton

X~-100, pH 8.0 at 37°C.






