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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
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e _thermodynamlc properties of forming nucleic acid hybrids must be considered.
The temperature at which oligonucleotides form duplexes with their '
_ 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 eﬁérgiés of the canoniéal
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 hybridization
35_ agsays. For example, hybridization of two probe sequences composed of 24
micleotides, one with a 40% QC 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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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 Brenner and co-workers. United
States Patent No: 5,654,413 describes —é 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 _ o

40 subunit being selected from a minimally cross hybridizing set,- wherein a
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alignment between any two sequences of the set. In this way a unique “zip
code” sequence is generated. The zip code is ligated to a label in a target
dependent manner, resulting in a unique “zip code” which is then allowed to
20 hybridize to its address on the chip. To minimize cross-hybridization of a
“zip code” to other “addresses”, the hybridization reaction is carried out at
temperatures of 75-80°C. Due to the high temperature conditions for
hybridization, 24mers that have partial homology hybridize to a lesser extent
than sequenées with perfect complementarity and represent ‘dead zones’. This
25 approach of implementing gtringent hybradlzatlon condltlonq for example,
involving high temperature hybrldlzatlon, is also practlced by Brenner et.
al.
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.
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Nuneric sequences corresponding.to word patterns of a set of
Oigonuclegtides Sequencg Nuneric Pattern Identifier 1513 2 2 14 16 3
3333 4WO0203%3841 1 44 18341133 19366 6 3PETICAR/®IK 1 1 6 5
21 76 7775 22875588 23,.217711 24232313 252656
16 26481138 27531163 28568 866 29836573 301
23146 31157543 32216736 33261331 342 761283

.1
35 3 4edndr 6127 373 61727 38463517 395463
8 6 4%68@5@31“?@2{&031717863 42 7 341 6e 4347 7124 44 3 6

526 3 Using the method of Benight et al. (described in commonly-owned
international patent application No. PCT/CA 01/00141 published under
5 WO ©01/59151 on August 16, 2001) a family of 100 nucleotide Seguences was
obtained using a computer algorithm to have optimal ‘hybridization properties
for use in nucleic acid detection assays. The sequence set of 100 7
oligonucleotides was characterized in hybridization assays, demomstrating the
ability of family members to correctly hybridize to their comﬁlementary .
10 sequences with an absence of cross hybridization. These are the sequences
having SEQ ID NOs:1 to 100 of Table I. This set of séquences has been
expanded to include an additional 110 sequences that can be grouped with the
original 100 sequences as having non-cross hybridizing properties, ‘based on
the charactexistics of the original set of 100 séquences. These additional -
is sequences are identifled as SEQ ID NOs:101 to 210 of the sequences in Table
I. How these sequences were obtained is described below.
A Variant families of sequences (seen as tags or tag complements)
of a family of seguences taken from Table T are algo part of the
invention. For the purpeses 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 oligonucleotides of Table I will be described.
25 . ] Firstly, sequences based cn the oligonucleotides 9f Tab}e 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 8 10 9
8 S i 2 3 8 10
9 B 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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53 67889 39 10 68810295925Ju|y 2005 WD 02/ 059354
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_25 July 2005 WO 02/ 059354 PCT/ CA02/ 00087 Table IA: Nuner2§JS@gQ§ ces

corresponding to word patterns of a set of oligonucleotid nce
Nureric Pattern ‘ldentifier 123 8 12 2 2 12 7 12452 14 3 4 13 1251 8 8

159 126 14 5 11 10 13 3 127 14 1 4 13 2 4 128 4 4 5 11 3. 10 129 10 9 -

2 3 311 wil0Q/0398544 8 14 3 4 131 5 1 14 8 11 2 132 14 BTICAR/04B75 133 13
4 - 41101 13461011651 1355812517 136 4596 9 2 137 13
24423 13811225 93 139871101228 140 127 9 - 11 4 1 141

121 4 14_3_;%_T;42_;;_2_1_43_4_;__;43_3_4_;2_;; 11 11 144 3 3 4 2 12 11 -
145 1 5 A2 14BMELT Spreqn) g::eiw‘df&? "o 5112214148 21179411
'.. 149 7 4 4 5 b s fo12', 15315921161"'.. 152 12

14 3 6. 1 béqddnze5 9 11 10 Inumedic 2okeZn5 12 14 10 10 155 4 58 4 5 6 156
10 12 4 craeReFied57 4 2 1 13 6 8 158 9 10 10 14 5 3

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




159 6 14 10 11 3 3 '.. 160. 2910125716113371052%%|328§6412
513 163 6 1 13 4 14 13 164 2 12 1 14 1 9 165 4 11 13 2849 ¥6 1 10 7
458 167 7 2 210 13 4 168 8 2 11 46 14 16948 26 23 170 . 7 1 12
112 9 171 56 10 4 13 4 172 5 104 11 93 173 311 93 23 174 8 15 6
20 17 19 wWopzep3s410 15 3 7 11; 176 11 7 17 20 14 9 25 ®Wga0087 WO

02/ 059354 PCT/ CA02/ 00087 9 Table | A: Nuneric sequences corresponding to
word patterns of a set of oI | gonucl eotldes Sequence Nuneric Pattern
Yoo I degigEf 8316 15 22 6 17 21 179 15 7 17
10 22 22%‘%‘? 15%‘ 3§g gﬁaﬁz‘ eg“ﬁﬁ i?”%gi“d’ 16 6 22 182 6 21 14 14 14 16
183 7 17 3 20 10 d1ighRékirdbril@s14 17 7 21 185 20 16 7 15 22 10 186 20 10
18 11 22 iSsquet@d 18 7 19 15wkelir P48@@rR21 18 7 21 16 189 14 13 7 22 17 13
190 19 7 gengifier 17 191 15 3 21 14 9 7 192 19 6. 15 7 14 - 14 193 4 17 10

15220 19

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, WWYY, 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,



194 21 6 18 4 20 16 195 2 19 8 17 6 13 196 12 126174%&1%,92% 6 21 12
10 19 16 198 14 14 15 2 7 21 .° 199 8 16 21 6 22 16 200 ¥ 8514 17 20
201 10 21 7 15 21 18 202 16 13 20 18 21 12 203 15 7 4 22 14 13 204 7 19
14 8 154 205 45320 7 -16 206 22 18 6 18 13 20 207 19 6 16 3 13 3 ,
208 18 6 WR0ZAP35418 209 10 17 11 21 8 13 .210 7 10 17praBCA®/dos? Here, each
of the nunerals 1 to 22 (nuneric |dent|f|ers) represents a Orer and the

pattern of numerals 1 to 22 of tﬁe1 sequences in the above |ist corresponds

to the,pat t{Lp e S,Rﬁl resent in the
ol i gonucl eof i deggmg %&%{m%& th o |gomjc eot’llggg %’\(fg BEEN found to be
non- cr 59%: NBEi @PdiYgY- aderdsck F‘H%éf THreTREE Tuslediddeldpadd.ebl exanpl es. Each

dner 1% Selatct edhé repmigrvhet @I ObHses foedie nedeC aOSIrBindgo AL IAANNWN WK,  VWNAY;
WKW JBAKX heMWAEY o . VWIYW WYX, WAYY, WKWW' WKWK, WKWY, WKW WKXX, WKXY,

WKYW  WKYX, WK VWXK WEXY, WYW wnnx, WYY,
xvm XVWAX Gl‘ﬁ%hlwwwv&a% Wﬁv%ﬂ? SRAPYIURSSARN BERWK, XX,
XXXV SERERLE  sAORYHEYL, 30y WHXYXXEOE - YORYY a SRl 40er\las DeEAYassXananl XYXX,  XYXY,

XYYW 2XY¥OgiveeY Yidpe AW/ YWNAKE 268W00ed YAEWiseY WK Xehe YPOKY i o VEW,  YWYX, © YWYY,

Y |
100X ek, SR B R S AR e, vy

YYYX, YV “ETEtw T?c"‘%ﬁa VEOF 3 RBRIENt LG URITEERY dethases, A, G C etc_,
t @ asmsg‘m?emm@fl ﬂyas:easlgb@d WEY¥rade aacer divegra101/ hes aitkesesd bed bel ow. 5

G ven doBiSicayreale blaa;;gs&gﬁgd gx;@relgutl Sor@SSi gﬂ@@tg& gu“t;gfgpg al to For exarrpl e, 1
n ass:L e eren been assi to a given
nun_eY? g tWXé 195{36%? % % i Wfl¥8 grég aFstf ere

I'S not g fOr “tise ih e posi nt nuneral .
it is ﬁo%%ﬁtb?"é’h ?r%\ibe‘a‘élz Yoo aasigreh aatusf feoreie Uigr of eldtvg-wane nuneral |
That i4merd drdiexaaplse, ast he Heuatitatent fdom0d18 of .the M3n@ASHE 108, coul d be
aslgi gned WKYY and another nuneral 1, in a different position, could be
assi gned XWhebégse op%hof the other numerals 2 to

e gpecifie oligomuclecotides given in Table T, 1
uwxw. 2 = YWXY, 3 = XXXW, 4 = YWYX, 5 = WYXY, 6 = YYWX, 7 = YWXX, 8 =
- WYXX, 9 = XYYW, 10=XYW)_(, 11 = YYXW, 12 = WY¥X, 13 = XYW, 14 = WYYY,
.15- = WAYW, 16 = WYXW, 17 = WXAW, 18 = WYYW, 15 = XYYX, 20 = ¥XYX, 21 =
20  YXXY and 22 = XVXY. '
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, 'i'/U, @, and C,
and each of W, X and Y is selected so as to be d:iffereﬁt
from all of the others of W, X and Y, 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,



10 can then be assigned WKYY or XXXW A different way of sayin Zgjﬁgs i's
that each of 1 to 22 is assigned a Orer fromthe list of eé @ ~4ners
indicated so as to be different fromall of the others of 1 to 15 22. In

the case of the specific oligonucleotides given in Table I, 1 = WYY, 2 =

YWKY, 3 =WOOuNs93a4 = YW(X 5 W(XY 6 = YYW( 7 = YWKX, PGI/CAONNNBX, O =

XYYW 10 = XYV\X, 11 YYXW 12 W(YX 13 XYXW 14 = WrYY, 15 = WKYW 16
WYXW 17 = WKXW 18 = WrYW 19 2IXYYX, 20 YXYX, 21 = 20 YXXY and 22 =

XYXY Once the 4mers afe Aas; %I ed to p05|t|ons according to the above

pattern, a particular set of ol i gonucl eoti des can be created by

appropri ate assi gnnmentargfX Fakegnd A, T/U, G Cto W X, Y. These -

assi gnments are nuge &cea&aﬂh&gséﬂaceél@ saf (ﬁlﬁleé)f ehd QW;&QezIt\é@ S8bSea0h 25 rules

(1) Each of W X and [ se in_whic T/U G and C, .
X = one of A T/ U, G’Leﬁ%& %e a& & or morenfz txolﬁ Utheélocag:aortof aﬁheach of W

X and Y is sel ected sOPASEHA" BEIRA Freram ifrenth dcueioe avetlithef $vefy W. X
and Y, and '.. (b) artbessekethesd csaitet &ase of (i)(a) can be substituted
any number of times for any one of W X and Y. or (ii) Each of W X and Y
is a base :31" %ch: ég%ﬂeW: %.or 1C, X =A.or T/U 25 July 2005 WO

02/ 059354 PCTI CAG2T 0805 e PEF ey iiagnisteqtifes ghyrnin Toble ﬁdW(b) a base not
sel ected ih <(Pi3da) =cin be inserted into each sequence at one or nore

| ocations, imhenyt oest.i givenfa gachs d1igemdclostibed Bendheesam@rhimgach sequence

as 4 hat, gfe B Clikoe Qlper, feaaggceitois %\?& BEd o ‘73“5%? e85 euQl tdle specific

ol i gonucl, eoti iven in "*R°ahy case, given
a set df oM @% 68 &f"f’d@%yé'%ﬂ‘é"r ﬁfﬁda‘?ﬁ(’f FFPHPPEEI 8 HAkerSPtt¥fése sets of
rul es, °ff sequengss Shleenqus erodpdsy nihgaiemberte ofosschyfirddratset in rel atively

m nor meysrasd dehedeebyt ebbRrid 13 Sidhf RIBRica38ln. Ofn §§&§€£&%‘§5 Mhile nore or
| ess ngj B%%hﬂié‘@o ﬂ%egg osstohybrlgl ?[5 Qn dDEOFR:eI’tI ?gcatﬁ%%?? set subject to

such nodification uIa I'spossi bl & W to 3 of A,
T/:U) CIRTee %.ft taﬁh)fe}:dgaf?%zﬁn@p aﬁ!}ternatlvely, or additionally, up

to 3 bases can be deleted from any sequence of the set of sequences.
A person skilled in the art would understand that given a set of
oligonucleotides having a set of properties making it suitable for use
as a family of tags (or tag complements) one can obtain another family
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 sequences are o
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



10 sequence of the set of sequences. Alternatively, or addgél ongb&i to
3 bases can be deleted from any sequence of the set of seq e person
skilled in the art would understand that given a set of oligonucleotides
having a set of g g properties making it suitable for use as a famly of
tags (or WEPOPIM ements) one can obtain another fam | YCUGARNRKETt he sane
property by reversing the order oflzall of the nenbers of the set. In other
words, all the menbers can be taken to be read 5 to, 3" or to be read 3

to 5' dgtgmgﬁiogglow@qg{%g?ﬁgf ﬁa@@;cﬂxﬁ%@“ts uﬁ)gg%n%qgmitgdbasedoon a

gi ven Set of onucl eot fined escril ove. Each 2
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suly ect tox b}Eﬂnttgnﬁl s-eq@éﬁQEF}.IahO;E& co&tﬁ_ggfédb%g erélﬁl!\iaxam/ cBMéépEQmﬂ ements
within a set of r‘rp ements are eQe{ Eeqw red e have a defi ned
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requi réfthes Yigh, ey ﬁ?ﬂtaﬁu%cylsa@whwu@eestmeﬁtlla i vemwprpsadr of
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of*‘a f(?q “rcleﬁ)g 8?6%3%?3 Z‘F“é K ¢ HECHACe s Gf’mlfrﬁéedsf’?ﬂ’?by FEEE in the same
order whigh ek é@rﬁé‘lee?m'ﬂt@deﬂﬂnomf@cramt cegwrtcny) (Gbeh a phant om sequence
is tooteastbeidh 60bveNiseflendatd .0406] i/ eoiRans: SdqueniPasdaigy ike sequence

i dent I1%Xi@4t1’&§%ftwom &yl§§&%@£‘&%ﬁcés&9@f@”ﬁ1@ J_C“Q,e Q;tl]%pc_tegrrlé:equence i's
creat emore. than 2 sequences depending on how many 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



15 A phantom sequence can be con5|dered to be simlar in cgggeg% #?
consensus sequence which a person skilled in the art would 3 l'i ar
with, except that a consensus sequence typically is conprised of all bases
fron1both arent sequences wWith each position reflecting the nost common
choi ce of Wa¥&5%6* each position (the union of both 20 sEEGUEME&NRT wher eas
the "phantont sequence is conprisegd of only bases which occur in the sane
order in both parent sequences (the intersection of both sequences). Also,

a consensgmgeﬂaae&e stMALd YehSrated @%npaﬁés\éeusz,f s Qe RFII0 Qid}b{é Oggnetl C ]
ancest or two seguences (or n 2 sequences .dependi ng on how
nany szreyqﬁenceas“nglfe\,%secﬁ’[o WS (qenera?ee E]F'ue ghﬁfe?‘fsu? §§ﬂ’[¥éﬁ% ), whereas the
" phant kafies segh eferticgefasarencentthasape erdee it Sdaeascs pleei fli ead | y address the
sequenze Tsdrg iaai &qtabeimam&e&n@@fﬁibﬁmaieaﬁymsaw&mmcm ch have no

ancest falendh $ UG VoAUt o BY RAVE wReP LARERS WY il Qh& L0YPELG| ze under
certai r]“r‘ﬁcondl tions 30 A phantom sequence may thus De generated from
a

exenpl GPY" S&qiEhee e 1 4Hd Sequence 2 as fol | ows: Sequence 1:
ATGITTAGTGAAAAGITAGTATTG Sequence 2: ATGITAGTGAATAGTATAGTATTG Phantom
Sequengest-AECTRAGTAAMGETAGTATTG 25 Jul y-2005 WD 021059354 PCT/ CA02100087
13 The phantom sequence generated fromthese two sequences is thus 22
bases in length. That is, one can see that there are 22 identical bases
Cwith i BEntRRER dBER dRCAIIF E YA REPISE AT iqmOosiha a0 TuIRaEnd 2. Ther e

i s a tbwabawef tichlemtinsept ithasindettdbhoaslandnsrhsdmtotaeshds pi esent in the

phant omeswaea&%e Be %m&g%\%ﬁéﬁ ﬁ%tss%qu@ﬁggsfrtmmcmlams't was
gener af e ed: 0 The, dashed lines 1n this latter

-, AGT- TAGT,
repr esentla?l on 01‘g t%g% ha’Pﬁ%ﬁ?%’é é‘ﬁcaé%ef’r?ﬂil PateERE LtodREi'dhs of the
i nser tHagksd Mgl ot fdpngndnid Fragereechesd ithe "PhE phamtomosetpseemesrel ative to
t s par endl 2Seaiedcash fivenioii Gdiel de1ves ikl @ehar@dingl BikS phddien” T' marked with
an ast&r%hé&ei n Sequence 1, the "A rrar ked with a dianond in Sequence 2 and
the "A-T" msmatch of Sequences 15 1 and 2 marked with two dots were

deleted in Ag%‘?f’éﬁ"ﬁt&ikr’lbletdhén PREMTE LS cFRET At Abpe By fe8killed in the art
wi | | dppredien/aleididont He irdended’ fincevdr oy détvetion" inddcatetiended t o cover

t he sidneatdrenssy aﬁhaﬂmdbymm@ra&ae{mﬁé@ and.odi dapadl- sdether the change
I SZOCOFE&) Qﬂnﬁd Rzge%% ich 219 d%?eq:%on 1% me@rgll nserotfl \?arzlsfzo% fqﬁ]x%tl on is.nmerely one
oin 0

of vantage , _ONne can see the ase of Sequence 1
can be™d Ijé‘te‘EPe tHeret r%‘ﬂ‘f ttBecﬁﬁPﬁtihnbﬁ?e"%ﬁﬁﬁfe&ﬁ? deffehedelghedy " T" can be

" i nser tibgrefrom to obtain the phantom seguence, or a “I” can be inserted
after the third base of the phantom sequence to obtain Sequence 1.
One can thus see that if it were possible to create a phantom
25 sequence by elimination of a single imsertion/deletion from ocne of the
. parent seguences, that the two parent sequences would have identical
“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



after the third base of the phantom sequence to obtain Squggﬁlezé 5One can
thus see that if it were possible to“create a phantom 25 sequc!,n 8 by
elimnation of a single insertion/deletion fromone of the parent
sequences, that the two parent sequences woul d have identical honol ogy
over the WEHBOM3® the phantom sequence except for the PGHEARHREST of a
single base in one of the two seqygnces being conpared. Likew se, one can
see that if it were possible to create a phantom 30 sequence -through

del etion ofacaoflisgBlChad-RRaindt Ja8RS imRAe:BaASE JAr gach parent, that the
tho Pal&Rl RRALSUCERNONLE AAVE A ARDLGB, NOMRL A0Y: QUBL iG] enath of 1 he
phant om Sequence exé“gp or the resence of a si ngFe se in each of the
sequentie §™H EPHY BOIRATRPRE. YSPEBIL e e T @EsRATY thEowlPRRts dfas ahe

i nser t igptdiebatropardissconsi dered 35 equivalent to the effect of a

m sgmat ched pair of bases when conparing the honol ogy of two sequences.

Once a p(q?ntom sequence is generated, the conpatibility of ithe‘ pair of
“conpl-enenit s ¥ STWITER'S o WERCY &M &PET R 4™ WPE RIS BF Y o Cothl ement s can

be syst enat iléetttigalevalugpesgc@Eve (HepuaGe St W <G21105935 4f PEF/ TASR/:00087 14 _
Accordi ng t eecin @FpOshcAeNtrrad whi® FVMeNenOfuted $28hé Bfe 'than (¢@MPkenments is
conmpatible for_ ilpgjaggg Qp vgngg'l’_n a fam |y of conplenents if any phantom
sequence generate rom t]he pai r of conplenents has the foll ow ng
properties: 5 (1) Any consecutive sequence of bases in the phantom
sequence2hhired phentom, seghelenrt | Cabrdaten tbansecuuby eos &fdence of 1&asks i n each
;?n;] th?(; ; 2 Stoftadns %ecmga; @g@me@melﬁdélafmnwtﬂrcnﬁr{gt&%sgfﬁﬁrc%ﬁgréas norf;)re
an X _ esk), - ases | en ; \ ant om sequence, i
greater than’or ee]altf)glf Einé 5P '(’3‘{3>‘<:c”l‘_};)qe'lner?t?et}r%rﬁ?'h'“"',%l)l'zl.1 .l% jgsoﬂ?neﬁrﬁ%‘adét “foeast 3
i nsertions/del etions or m smatches when conpared '.. to the first and
second denplesphtusofir GiusMteCls bt igtedpenedhah e, eqad {3)11Vhe phantom sequence
i s not greatlgf[gtglhan or equal to (11/12 x L) in length. Here, L1 is the
| ength-of the Tirst conmplenent, L2 is the |length of the second conpl enent,
and L = L1, or if L1 tA L2, Lis the greater of L1 and L2. 10 In
parti cul ar Beref ér tedthenbrydimedt theof inshecopplasent of; ial theplngth of

conpl esrepts s0ford Ginyeihese! 2R@ve-th)e RN pPel L £5 S8k Qlt ;:RAEYE of Under,
parti cL'uI._ﬁanrd Ei_rcumstances,. it may be advantageous to have a limted nunber
of conplénerts that do not neet all of these requirenents when conpared to
evi®ry ot herrcorpierentereferged ampedinedts of thadurerdonf ofl anlrsf ir st
conpl eifeadmpt &r@ines &ifea afiver@8t HaWb the properties set out above. Under
‘ 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. _V \
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



,second conplenents in the famly which do not neet all of zggg!ytj@bge listed

requi rements. For two such conplenents, there would thus be. a . Qgreater
chance of cross-hybridization between their tag counterparts and the first
conplenment. In another case, for any first conplenent 20 there is at nopst
one seconﬂmUBW§F§hent whi ch does not meet all of three PETGARYH00ST
requirenents. It is also possible, given this invention, to deSign a famly
of conplenents where a specific nunber or specific portion of the

COMp AR Sl 10k 86 B LI Gl ShE0d S LERBNL okl EXATPI €, @ 25

set CO&J| d be desue:]ned where only one alr of r’r’get enents wthin the set do

not meet -t h&°Fedif renkits Wieh “CoThar r?'be“é"é(:]ﬁ %her™i5HFR % oul d  be two
pai r s, Sk desprd Bs Sand-SanyRohutbér 30k, pakr eruptto and including all
POSSI bl e paﬂhéSforéhch&bl’ka:IrrbHﬁszns mbumyeﬂz@aﬂ@thlag&@yscakﬁéaayﬁ a- "..

gi wen. s [ Se e ude 38 rreeli Lhe 25 July 2005
VO 021059§C%H‘%%/ CAOQQ'A 08813 ﬁ.‘%gu E??%%e 2be49 ﬂ?’ 553i PS5, when

conpar €3 ¥ h* AR BTENTe ST Rt Saﬁ‘b °ﬁo’flaﬁ€é‘t a%ém%ﬂrs?ﬁﬂdén%f the three
requi riéneitisbe iwtedtodhitsananbepetad kahpinst pagriemed%an 1%y 20% 25% 30%
35% Q{ut%ﬂ‘&ec&%ra@%'gafc%%dléﬁgslnvw du@enesalldy dasbargely carried

out 5l g at.e. conput soft re. Al though notionally described
in Og%aq Séeop% mtgénue nce n F158ke of clari ty and under st andi ng,

i t1°w I I be Tﬁﬁo‘ﬁf‘%‘flﬁoﬂ tGma'-f/Ua %Gﬂﬁtoemheeﬁrvﬁmbm?ﬂ%grlan’fm agfan carry out
pai r wilsee conpatesene f TCORPULRERrSoh skaMedNikTRes 0f ways using | ogical

st eps Jna@,;stgm %Qt %gyg a&g%fm d $6 eJth otme ﬁmgép;cé té,GBl T/U, C take on

their uaI he art ere. he case 0 per son

skill e ?’ﬁ sttﬁ"’en %“ \R%?ﬁ 80“%6‘6%?58‘& a?ﬁaclf’hafndﬁﬁ%%‘?%ﬁrél@qa? \war’érﬂn to each

ot her Wit¢ratedpeétthip inMentipmi efhss ttrardséy drogens Bonerchatgesion- Or i ck)

bixxdi r@dp{eﬁﬁel’tﬁalaeﬁas&@na\&@&kolfm‘/nt he context of this invention. The two bases
are thus 'rﬂ@fo hange: t?:?aﬁg'd hence the desi %latl on o; T/ U. Anal ogues of

OB R e s |
the -naturally occurrl n bases & s erred™ “FHei? respective

pl acesthﬁh%rréslzfégf‘f%ala%ﬁ REEF G§EE s é:‘ﬁyAff?é?ﬁ‘%‘Fa%%raaY non-natpeede, such as
pept i desruchel esasptdbicandlehe skide abdighe Uritlergoesimiargied normal WAt son- Cri ck

pai ri Bgeddn- bmksmlwxnaietmewwltw ReH] NS AYC! eotide base to

WoChnh£1e%‘E££ee§>QQe” 8- Whmhnli__onc_gcrg oag aspect, the present invention is thus
a conposition conprising no ecules tor use as tags or tag conpl enents

wher ei n eadh °“ﬁD‘P’€éGI3§PE‘6?mF1Fes§§es&ﬁt olnveehiage | isotivdea sermastietbef r om a set  of
ol i goruedEeliglesldated fan vae GsOtyys0br a4 mmﬁﬁﬁmeﬂ&vwmem Reeh ¢ patters 25

as Setmoﬁgulé rbo?ﬁﬁa'ﬁ's@sla% m%&ﬁlcﬂeotﬁlé)e SACH QY £donl © 22 S @ Orer sel ect ed from

the grou s consi stin
g 91 onucleotl es baseg on a gg:oup 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, XVVX, XYYY, YWWW,
YWHX, YWWY, YWXW, YWXX, YWXY, YWYW, YW¥X, YWYY, YXWW, YXWK, YXWY,
YXXW, YXXX, YXXY, YXYW, YXVX, YXKYY, VYWW, YYWX, YYWY, YYXW, YYXX,
YYXY, YYYW, YY¥X, 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 = one of A, T/U, G, and C, '
X = one of A, T/U, @, and C,
Y = one of A, T/U, ¢, and C,




ofvwwwvvww VWAAY, V\W(WV\W(X WAKY, V\W(WV\W(X VWYXMW V\XW(,
WKXW - WKXX,  WKXY, WKYW  WKYX, WKYY, WY WK, WWY WYXY,
WYYW WYX, WYYY, XWAN xwax, XWAY, XWKW xwxx, XWKY, XWW XWX,

XXWW,  XXWX, XXWY, xxxw, xxxXX, XXXY, XXYW XXYX, XXYY, XYWN XYWX XYW(
XYXW XYX‘XO 024932954 XYYW XYYX, XYYY, YWWN YWAX, YWY, Wﬂlf?w, YWKY,
YWW  YWX, YWY, YXWN YXWK, YXWY, YXXW  YXXX, YXXY, YXYW YXYX, YXYY,
YYWN YYWK, YYWY, YYXW YYXX,  YYXY, " Yyyw 'YYYX and YYYY and (B) each of

1to 22 is selected sgngseagﬂ Qe dif ferent emcgg ] b %e é) hers of 1 to

22; (O each of W X and Vols a base 1n _ﬁn%3 mjelstrue
(i) (a) W= one of A, fT?"UalGO Ff?f&?h%s-"foﬁe XOF‘H%Y G and C, - --Y-=
one of A T/U, G {&hda€ uni2Bldarey 2003asW\OI0R{)A60Ie4 HRCHHEADA/EOCRY 16 and

each of W X and Y i s s@deRCteAi88s aSr @y RBedid iexenta yfromall of the

ot hers of W, gnqa)Y Wanq;f (D). an unsel ected sai d base of (i) (a) can be
substituted any nunber tites for any one of W X and Y, (ii) (a) W= G
or C X=Aor T/U YX*=A & TfPU, and X # Y, and (b) a base not selected
in (ii) (a) can be ingestedrimp each sequence at one or nore | ocat i ons,
the | ocation of each |ag§g{rt|§)n .peing the sane in all. the sequences; '

(D) up to three bases can be i nserted at any location of any of the
sequences or up t &t hPekrSsasds sekastek ielidd & Frohe dmyediedtinto epshuences;
(E) all of the sequeneegedte atsanddofgmeup W@EatibhgOonne16adtide Sragenr ead 5'

to 3' or are read 3' tlgse‘}m@@.gﬂw@ﬂ@lsgm@qs;mﬁ'ugogé@la&oets' de of a said set

uence of at | east ten onti guous bases o he sequence on which

has a s

it is bgged, B FHES 14558 <PFS (‘f’?ezitﬁ‘é Futr LR Phe™uth B G and C

di vi ded by t RrequsnasoPr AP T YhreGhasrt G bp &l ttedofryimned seéqbences of the
set is bet weeaqlaabeé& 0-1 and 0.40 and said quoti ent for each sequence of

the set ggoes, [ YedieB00d BE UOL enl.f OF ot NB.GATRINRd Seauences by more
than 0.2: and égp hantom seduefhce Jemsrated fromany pair of
first and sEBo%dOEé‘ﬁﬁe‘i?é ‘of°t*ié ¥t L, and L2 in length,,, respectively,

by selwbetdignedohoriphendipetside agid asmdrmbtsmwermaqsemfe oflentliegad ten
©  contiguous bases of the sequence on which it is based, provided that: N
- {F) (1) 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
0.1 and 0.40 and said quotient for each sequence of the set does
not vary from the guotient for the combined sequences by more
than 0.2; and ‘

(rI}) for any phantom sequence generated krcm 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: e

(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 sequence 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
p) in length, conﬁains at least three
insertiohs/deletions or mismatches when compared to the
first and second sequences froﬁ which it is generated;
and ' ’

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

A {11/12 x L) in length;




‘bases in identical sequence with each other: (|) any conseagti V8ageauence

of bases in the phantom sequence which is, identical to a“consecutive
sequence of bases in each of'the first and second sequence from which it
is generated is less than ((3/4 x L) - 1) bases in length; (ii) the
phant om s@qwenisei4 i f greater than or equal to (5/6 x LHCTWOAR2eMET h,
contains at least three insertions/deletions or m smatches when conpared
to the first and second sequences from which it is generated and (iii)

t he phantom sequ ]e or e 11/ )

length; 25 July %1' 3 "%5%%%21 P / 65/1085%‘ K o %‘ér 5 or if
L1 # L2, where Lﬁ“g the greater of L1 and L2; and wherein any base present
may besukist ptyubesk byesnt angl oguebdtheliealby ah nnaiqnef@ered.enbodi nent, a

set of oilgeweteggﬁrg@semgtdltnga iartxéentﬂ gndgﬁuaegefhegrbftti?e numeric patters
of seqluergg&%ntes s 4 EX”@\ . Prefera e’% for the group of 24ner
sequences in eeaC(':rf'u Yl %aet&ﬁr%ﬁ Se‘i‘éﬁ'ﬁ 431z AAAG each 4 =

-TGTA, Fé‘ét‘;‘l?rl%z'- GTAT each 6 = TTGA, each 7 = TGAA, each 8 = GTAA, each 9 =

ATTQ each rtOfezaiA, each 11 = TTAG each 12 = GITA, each 13 = ATAG each

14 = GTT&-) eﬁaghtlgeSgrouW§’24m&angu%§c%s %’e}%ﬁ. eaC‘i:‘h :!'L7- GA’%A ch QCh 18 = GTTG’

each 19 = ATTA ch 20 = TATA 1" and ea =" ATAT,. for the
group of se“a;&gnc?é‘ghi =viti*€h eé‘ﬁféi‘? T WTEATTCh FacHFTBTe FENF, = FEh 8adh AAAG -
each 4 TGTA 7 eatdrrh encBTAF, CBaC heagh = FTIOAC, emech 10 = AMGAAgagach 8 = GTAA,

each 9 = AT,rachadl 13 Ao, @aeh i1l ETA&TAQAche%h éuf-’Tr ef.él;it&s eqehs 13 =
ATAG, each 14 ach ch 16 = each 17 = GAAG each

T,
18 = GITG cach %T T/E,a"%g‘é’ h- %1‘9 FATA Ef"ﬁ“'?l ChrloAT MYAY eBgih 22 =
ATAT under 22 dSPThedasei2lof TRBRAEIE|wes 320~ W@h fehehpakiepmmidegr ee of

hybri di zat i crabetcasein ahiBHRNCE ~AckrTanAE0NR efmnteh A -didakerLnt ssequence

of the groun ebmdgRn seaueRces.dops. aRh, £x6E50 A0% Ol Le dggree of

hybr|d|zat|on getmeen sai d sequence and its conpl enment

ol i gonucl eotT88s’ 5f*t'fe €EE,* tﬁé"Tﬁﬁweﬁﬁlinlld“eé’r"%% 8Fhybri ﬁ?%t?adh Bet ween
an ol i gonucl=eétdeczid1la —c@?ﬁﬂ - efrht 10F GAdRy wethdrs eldTg@neetteot i-de of the
set does notecaexceaeh 58% afrré headlegs eearf, bydar bdli-zadraOna0f 41he TAAT

ol i gonucl eotj.de, %ﬂdzj LS 6ol soent cap tehus be; seen tha i's
possible to I‘OUtaI nel d}et e?Bnlnne g ¢ V\#mﬁd al c?ndlgln(’ﬁl%llélo |§Eels of a

sel ect ed set aﬁ}l@maﬁegrﬁf rﬁfnﬁyk’rﬁd.tﬁaaggn between a sequence and any complement

of a different sequence of the group of 24mer sequences doesg not
exceed 30% of the degree of hybridization between sald 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 eoﬁplement.
- Ik .¢an 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 -
complement'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 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. It is
demonstrated in 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 -



hybridi zing.- Preferably in (G, under said defined set of 2§qu35§§s in

whi ch the maxi mum degree of hybridi zati on between a sequen M y _

conpl ement of a different sequence does not exceed 30% of the degree of
hybri di zati on bet ween said sequence and its conplenent, it is also true 10
that the WERE3EK hybri di zati on between each sequence BEHCARE088Inpl enent
varies by a factor of between 1 a 10, nore preferably between 1 and 9,
and nore preferably between 1 and 8. It is denonstrated in Exanple 2,

bel ow, adfbe BePhafeE180; $LheQleen Rhk AQQHGILO0LIdes, Jhatk; L he degree of
hybrldlzaalon bet ween each 15 sequence and its specific conplenment varies
by a f&CEor of " between 1 and 8.25 and the maxi mum degree of hybridi zation
bet ween a sEEiRTeeY afle maRimgotnsemeft i idizdrfdneimB) detprence does not
exceedsdfen% aid bhe dbplhikbyt 2005 a: MWR-O 59384 RETHANLHRR87 18 degree
O 9y PEdll 2L ORDAIBE D! A6 SPIENGR- 20015 RPEELELE cOTP] eront

Pr ef er abl e maxl num degree 0 zati o etween a sequence
and an?}ax(}%'}’{bfl‘éﬁ’fiﬁ‘?tﬁof‘y%f‘lﬂﬁﬁ‘t&’ér’r? qUfETHER™ 3f SIRERYT BMh2Bf 5 24nmer
sequenteRieisat qfos diteedt 2% emere phefiesabby asher eemehbee demxi mum degr ee
gfh[lybﬁdtdex@ba Qs nm(rg;)pﬁlé@éﬁé(%@ﬁ wﬁ?%gmcﬁaﬁmgm %@yregcml ement of g 00
iffer ence of,. t roup. o sequ es does not excee 0}
nore pr e%é‘?’%%?l “wher e (E) e fe' H%nn%xgie%encaeabnrd e Yof O'FF)SLB'F'? i Yafion in (O between
a %‘équ@ﬁééregﬁosegﬁ?%ﬂfmtémp%wa24mer SpQUetich$ efoentnos exfaendcesof the group
of 24nmerresegiendes Wessinntie @xcieed dkbbee af)n@bﬁ{afz&rlabliyﬁ yderei n t he maxi mum

degr eepdiliedty Rr izl Ay 'agy (cQz)lpleQ&!&tV\@P% &&égé&ﬁﬁgquéﬁ mpl ement of a

o
different s equence of t roup sequenc does no% exceed 11%
Pr ef er%%’f”f/o hoSr Ste}%e’%%ﬁ‘??%ﬁ %"éteﬁee%&ﬁaltl ons of (G, the 15 maxi num
degr eeof h;PEP)?Qﬁahb}tlBﬁi%’emveéﬂfla:8®@qae?fceo@ddlcmscmenEhﬁ of any ot her
segpentaiafm ddpesadf hFpN0iFRE6 Bg%eﬂi/%%%tzgranahaa@orﬁph@menw mum degr ee of

hybr i digabigd dehugen.a tﬁg%gmfen@ongrg%gq@'g%fggpér el @di fFerent

sequencé, of the ‘sai rou 4mer . sequences,” nor e pre €rably no nore

than TH93GFedtEre okl rﬁ?%i‘%‘bf’?’:‘“ﬁﬁnﬁoﬁé‘l‘t&ﬁﬁﬁ gy any (FFPERERY . According to
Exanpl < 2, didésent reduedve| ofvthended geourdf ixansr Ghafknges MuddaCl , 0.1 M Tris,

0. 08% pke4:18B1%mb0RhreDthag. heakrAlGr, kb gge@ 9@%@@ oRfn bybri di zation

beg ejyveef. g sequence and any conpl enent of a d| ferent sequence of the group
of 24nmer sequences does not exceed 25 10.2% when 24mer nucl eoti de sequences
are coval eRfPFFPHREI=REPLE Soldegcridapdoiew. pderhPerddpives mfc? Gparticl es or
beads.¥ Naclanottharryisefieopedrasperiioof duhe. ceapasct itad makitufG for the

Or OUP RbrRABBLybERA 0BE MURLE0L 68 BEady 4 di? 2bhA.DRt yegn a sequence

different seguence of the group of 24mer sequences does not exceed

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 éaid 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



-and any conpl enent of a different sequence does not exceed &%Oé he 30
degree of -hybridi zati on between said sequence and its corrp tand the
degree of hybridization. between each sequence and its conplenent varies
by a factor of between 1 and 9, and for all oligonucleotides of the set,
the maxi n@M38yBee of hybridizati on between an ol i gonuck@ptAdmeosand a
conpl enent of any other oligonucleotide of the set does not 35 exceed 20%
of the degree of hybrl di zati on of fhe ol i gonucl eotide and its conpl enent.
In a i 3&?9 §?}§ eagg& of he 4ners represented by nunerals 1 to 22
is selected from tHe group-of Zigr S ond st i Ay of SR, WKYX, WKYY,
CWXX, SRRy R XA IR AR, SRR X, XWYY, XXV\X XXW( 25 July 2005
WO 02/ 059354 RETAGAQRHRA0GAch 12 dOWMMe AN XMW HF MW er8Y X WreXYYW  YWKX,

YVKY, 00 Y WEY e oW DMy o AN OO gnd YW I
anqt her, e eac% 8ofert e 4r?efrs renfﬁ esent edmb nume%({l i denti cal

t
t o “eac E%h Eik’e?’fi‘: ‘Fhef"heeaﬁ]f‘rﬁfstkiee6‘Feé‘§e’ﬁﬁpéﬁswe%l]j’%e‘r”é?m2 ér"e’e 5 identical
t o eaclfeBtifat  toeardh ofherh@adhwistlcepreserdpedsduyed byerabrad ararei dentical to
each aidasticapacheadn bliRrAnRES olieta{ee&ﬁ‘é}%e&pwsémgﬁa?'nuﬁeﬂles {dentical to

each qtdgggmae%he%h &H:%rfmgch JeResent ed eﬁg%&%l are identical to

each other, each amers Tep reseeﬁtseraepﬁ YEerale® 3r8entical to
each GERBrCabARheas® PHET4PBFS OFe’ﬂﬁeeé‘EﬁiFlse%FPE?S%ﬁfePalnumEmle7 ¥Fei dentical to
ed€h dehmricakdohewmth tiver Arpcis olfe!pfee&ﬁi‘fsaﬁépbysdﬁﬁéﬂ.?bﬁ|nuﬁe:aa{'lES drdentical to

each qubgficartaschefdh &ﬁ&f‘@@éﬁ of e@{eemg %p@gsegggﬁnglnu%%fa a! dentical to

each r. ch 4ners represent ed numer arerl dentical to
each qgih&lba]gg:ch o‘%h ?%‘grﬂﬁé?% OFe%ﬁge%f‘elifpﬁﬁlseﬁﬁ?fjef"éln“mi?la%‘e identical to

each GEReiientigah tf eadheothesr sariepretten ted shyeptEsapuad bal nuk@rar e i dentical to
each ot her, i@aehc0f td hack BEkS, r £hese Rhe dubys E}%Eé\ﬁteé%ﬁr e identical to

eagh Qxh:hl%rai 1%3-91% Qtieﬁtllga @gre%c.‘::'tlotherr e% ghseg&:%ﬁ Pu)érs M ral A4 are identical

to each ot her, each of 4dners represented by nune 5Tesf§téjre identical to

each %Yhnumeraela&% Noi mteﬁ'emﬁ?retrose‘?‘ce‘p?té?é‘ntee“ﬁhbif H‘tﬁTé‘F%ls 16 are identical to
each &tPresentedchy n@eraf 1sherelddegirgipresentedhly, Raresalend? are identical
to ﬁaeheaet heres@aeh 10f m}mﬁﬂr{gra&er epesent ed egy%rggi;@r aJ_.acl;l LAre i degtl cal. lto'
each ‘e Lhe 4pers represente nuneral 19 are identica
tg,each 3{(‘9%%1%%%8%%&&1@%1’ nurfrre?gl r'ep rggeenntl%%f by REMSF AT 286°%r e i dent i cal

© 20 " Oof Fhg AN TH IRRr e cBhrch Py mumged H?we‘FS %deﬁ*FﬂeSerFPeeFCByO%ner al 21 are '..

25 | demtt eltheotneas reptdrentecanyl neactu10is tbe ideRyisal @prasant ed by, numeral 22

are i demdd, Céh'cht& %E@hm@,@g.'@éprekéht@awgﬁmeégpqgt Rdén@?csa ppe of the 4ners
has fhe sequence VWKYY, -at | east

reprege y I o o
one o? JH]SQ,EQ % crge(fofr Ehe Ay represe%ﬁdt'%’emﬁ?fﬁ%]r &P Fenifentifplsequence YWKY,
at | e'é%teaﬁlhé’tB‘fr't e pErtde 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'least one of the 4mers represeﬁted by the numeral 7 has the

35 sequence YWXX, at least one of the 4mers represented by the nemeral 8
has the sequence WYXX, at least one of the dmers represented by the

.numeral 9 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




.30 represented by the nuneral 3 has the sequence XXXW at 553%2 £ of the
4mers represented by the nuneral 4 has the sequence YWYX, a one of
the 4mers represented by the nunmeral 5 has the sequence WYXY, at |east one
of the 4ners represented by the .nuneral 6 has the sequence YYWX, at | east
one of thwodnmsesssr epresented by the nunmeral 7 has the Bbregeptesmee YWKX, at
| east one of the 4mers represented by the nuneral 8 has the sequence WXX,
at | east one of the 4ners represedted by the nurreral 9 has the sequence
XYYW at | east one of the 4nmers represented '.. y the nunmeral 10 has the
sequerfPe S& W 4BETY EHEESUHET &Y THfe™HITETs 7 e’ﬁ?eté‘érﬁe@liew TRE numeral 11 has
the segudest SREXVY tht shews kreoresskbd 49 thivenvwesls 1t épsegent ed by t he nuner al
12 hasseyh encsemenee WE¥X ondlorl BRStmedR Jdprysed 08D by Whe (2R3 et

PCT/ %02/%?087 fee ﬁ%éof Egast4cg£%r§f J_ggrée‘gzesnt pclepé’n&%%g”kh@ﬁr al 13 has the

uence t one Mers represente e nuneral 14 has
t h SEHEEHC L Wh‘a a‘ateqF"é’%tWYéﬂe aﬁflelaﬁ‘é °&ﬁé’tfstk1‘eeﬁ?%§e’fﬁpé%seﬂ§ed( he numeral 15
has the sequenoel \WKYMs tie bepshcoHEXOT alt Reastneresof épe ewerd ed by the 5 :

nﬁmsr a:lep;s@selﬁaéi bhansefuenae: MxWnatseheast wog, af e 4;Hero$ rep'r esented by
the n

r a L& Jeast one
repre;‘;emﬁtgmcfr% re?ﬁ%seﬁ%er(rier H?Lgmﬂer%ﬁé{a %Sequ%ﬁg '(I?eas? one of the
4Amer s "-F’ép‘?%§%‘hﬁé’ﬂrsoyeﬁrﬁ%e’i‘fﬁﬁé’ﬁa‘FhelQu“ﬁ’égl Fhéa§e?fﬁe??(9é I)(’ii'Y‘R‘Y:“at | east one of
t e 4reer Seaseprresentteed byrst hepumeuenzedlby2thehametéie 28 eguertee YXYX, 10 at | east
one of ehh&cér@{x& rBRfESeNtheskdynd BE il Tl ra.%:ehe&ehhgf c@equence YXXY,

and/or 0 t he s represented by the nuneral 22 has the
S&%K%§Eﬁa rE%e segu%ﬂge4§9§§

sequence n one r'réd aspect, the invention is a conposition in
whi ch eacHnilone ppeFyrredgidpest .= enem1% a—comR¥Atiemdh HWish yWyX, each 5 =
15 WYe¥ch enehniyr oYWK, = esmgh, éach YW(Xxxveaedmh844= VXX, eseach =9 = XYYW each

101;h i&;&% \K,g(%vfa 1&% IXM 7026l 2o W Xpys@aCh et 3 5 Mweae@ch 14 :h \{\gYY,
eac = eac - eac =
XYYX, ‘Sath b =29k~ &4th 2 X)é&%hcf‘aelééh “25%?@5% qln one broad
aspectmhéaiﬂh\?én’t WS 820k é‘brrp‘ﬁ@‘iwt iegAR et KR a2 @010l ef sequences is
based «@nt10seyivayicA¢h NONE KR, padchernNs Cikytdaasachvazt R yyumeric identifiers 1
:0 %4713 of Eﬁbcl)r% L%aar%pm?rewl&eg&&f 14 R€con ﬁa@m{ ee&e%@{y ed b]y Wr als 1
o) i n is selected fromthe grou nmers con ing o
T LR AW
and WAEYR PEetig S‘iﬂ?hlf&EE%#p‘%llﬁ?mﬁ Tatbl?smp?r@f Wéﬂﬂ €h# °84®R of the 4mers

I epr esmatedehyesabisar gl ndneates ndentis cial (4)0ieaehecobMerrom edelyrofp t he 4ners

. repr ezent&d é})ﬁsﬂélﬂ?fﬁé e& vky@! Sk €8 Rickif a0 RREN volshehwxxeaghx0f the 4ners
represgﬂ%e%yﬁ}y rrervgiy ’Lrgﬂe i.d WIm(z;al to each other, each of the 4mers
repres y 47are identical to each other, each of the 4mer s

In such a composition it is preferred that each of the 4mers

represented by numeral ‘1 are identical to each other, each'of'the 4METS
_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 @ N WN

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.



30 represented by nunmeral 5 are identical to each other, eaZ%h ohge 4mer s
represented by nuneral 6 are identical to each other, each of mer s
represented by nunmeral 7 are identical to each other, each of the amer s
represented by nuneral e are identical to each other, each of the 4ners
repr esentwo obysmsneral 9 are identical to each other, emcicabk/otdse 4ners 35
represented by nuneral 10 are- identical to each other, each of the 4ners
represented by nuneral 11 are id‘eﬁ"tli“cal to each other, each of the 4ners
represent ed b i i cal to € ch other, each . of the 4ners
represente }/ ﬁgsrr%lpa?feﬁe‘grtgati ef‘%%?’n? %’ceh’*‘&‘atrﬁe?ebmsfﬁﬁ%r each of the
4mer s 1%5?%§E‘Pﬁreél bwaﬁmr%l@ﬂ@ea‘lﬂ"éqr dentgaehl cneoof 40e émeds ot her. 25 July
2005 MProdh0ED 35 4 HRGIUreADR LORR8The sdduentd vinsy,ahsQepsiebet bednthat at | east
one of ,fhe r%gegsenée%os;%%@tmerﬁyat g allé dfBknde Qﬁ?« the;sgqugnce WKYY, at

| east one of the 4ners resente e numer 2 has the sequence YWKY,
at A ea¥t B%ém%lfs FWESWF Y, G B‘éreer’ff‘ecf B?S fhe STEEra ™% nhak the sequence
XXXW Eeast eastofohlee Bmexfs répredenaed hyepreesemtrell shjrad hbe semenets 4 has t he :
SﬁquemYY\Mxlea@f):( oﬂeeﬁﬁ]ﬁ:h@rlﬁeﬂj réﬁl%sé:&%ﬁsbyr e esenbted Qé/sdii:ﬂ@ I’IEITEI‘ al 5 Ihag
the seguenc east rs represented by the nunera
has the%segug}r%e W‘E’t at 1 ‘égsr% eoﬁlrlingl'"&bff ertnf'?seﬁtrrélrlp F%Ze r %‘%%ﬁ?e% by the
numara‘}";‘s7theh%1"5‘“?1%3e LB re Ak dyRRKREe. 8E ‘}héaﬂerérf@Pr‘%ﬁenF?‘PebﬂrFé?s represented by
t e 1Coumcradr &lha8 $les s¢qrensequance: \WGEK, oad of east 4srere xebrdshetediner s

' epr eaﬁm@@lnm@&ai@hgy%weﬁe&@xﬁﬂe a%e%@,@%e&w ahedLast one of the

4mer s e nu the sequence XYWK, at |east one of

se
t he 4rﬁ§|p§ ﬁb‘?‘i«g%’%nﬁhgdnwr?lhénﬁﬁﬁe‘?hﬁl sﬂeﬁce?sx?ﬁ{e Lo dtfic@ YW at | east
one ofthehtmezspiepreaspreb britidd byetrdelhimertdle dRubess YW, seqleaste WYX, 15 at
| east .on@ner ke tzherd e Sskepresenhe duliral e s RLalsed@nBasyiche sequence

XX andlag gk Least eassqipéeag?ém; hERLESE BnDY h0e  numeral 14 has

t he sequence WYY era eac eac YWKY, each 3 =
XXXW  SSGETATS LW\ RpR/ °%3€H335“— °W>?? EReatTEs TOPYIRRRECEREFP? = YWKX, each 8 =
20 VWXXmeve?dcm Qas SXN¥Yagquemmhwd¥.= XYWK, each 11 = YYXW each 12 = WYYX,

each 13 mg/\@rmaggphea& T WeR%, dfnapat @m béé&ﬁcb aspgsl, the invention

|s a cQl il t:!w‘}Q in chwm& %rg %eofwﬁgque C&; basqld on those

uences avi ng the numeric thos e WI sequence identifiers |
c? 100™&Et °Bth °i n *FEB aFn 195 éﬁ?!?"\/\ﬁ%iheilh o BB ofachi@ A HEYS: tepresented by
nurreraalashlls £ Y29, land (Aphilz =gekected fromthe group of 4ners consisting of

WKYY, YW(Y,Inmerwggd M t enwilsvg{%mpc?ém i’:}th_?QﬁW( In such a

corrp05|t| on |g referred that,_each of the 4ners repre sented by nurreral

1 are 3 denti calse‘fuo PESE AT oTIReT Pl HK eo‘”feq’t’?fgeirpea?’éng th ric

patters of those with sequence identifiers 1 to 100 set out in Table IA
25 and 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



30 represented by nunmeral 2 are identical to each other, agp & bge Aners
represented by nuneral 3 are identical to each other,. each ﬁ@ ner s
represented by nunmeral 4 are identical to each othef,’each of the 4ners
represented by nuneral 5 are identical to each other, each of the 4ners
‘representwdobyssessneral 6 are identical to each ot her, F&AKASROWBE 4ners 35
represented by nuneral ? are identical to each other, each of the 4ners
represented by nuneral 8 are |denﬁ?cal to each other, each of the 4ners

repr eseng:gdn mera de&ml gg ot her,, gnd/gr each of the
4ner s TBPTEdE eH Ir"n BT a are | en S Cal 't o each other.”™. . It also

pr ef erdmets trlﬁralfes&ﬁtﬁcbhistther%‘m@falt héaz st Es B e Pthieazd %e numeral 1
has t h& sequaace ripié¥entall dycaisd naaadf4 bie téaeegudbe Jukx, 2005 WO 021059354

PCTI C&%%.L,QQ;QQ f22he mpgse:?@ﬂ}gegmea ﬂihe]émm&ai s2nflasnd hesequence YWKY, at

| east one ners represénted %he nu ialh hgs t he sequence

0 é‘ésjfeaﬁﬁeo’”&fm? fr8e ARET r?%ﬁ&?%%téﬁt &y ™ rﬁeefanurrearsaf: 4 has the
‘sequerncauaf¥ XYY at leasteerst obrvhe gfverh aedrrspnteddyt bemieedaby’ t he nunmeral 5
has t hesSequeaaRns WRRY, afitich@ashe @RerRf addte “pRéEntapresaat ed by the

numer aI'.ll'le qag l'tf.laggtl%eh %nge %5 ;%aéte g‘tﬁé of r\%eotimeg:%] GegiEladsCPr €se nted b y

the nunera equence’ east one o e 4nmers represented
by theP¥ the pppgRsl ot has w&e ReREesEhaHc ePioREt APt aet "Bﬁé‘eof the 4mers
represmatecl:ebyesteheamuyrezmalnuaehasm Ihes sibg Ueqeence XY and/ or at | east one of

fvge B 1%%@%&&&9{;8@%@%\{ wawﬁemmra&@aao has 1 hepsqguence ﬁYXX

re prefera eac = ac eac =
gh 5 Y—Vy%)f?c each"® = e\??%\f each’ ;%W\k%acﬁc%a WYXX, each 9 =

XYYW '@'Pi& eaeh 916 RYRY\WKA qaghtHe=nB¥E- preferred conpositions, in (C

(1) (a): W anone abstCprelferodudcdipoXitione, ah &) andall/ Uy -aaek ¥ one of A and

T/].Lg ng'lldr% al nl té}e;\ a&rdo'w(gls Oé‘}.doi' i 'czh)le- ow %.nrﬁ) ﬁﬁerﬂﬁt}ém&@ l-(el) ( a): W= G

X = one o = one Even nore ef erably,
wher e.Iﬁ”‘DWmcff >&F> A M%I"r?dp’ﬁFie”F? g K ISJe)r%bn @k. F &t = et He® ara?‘dw N

appr eci/at eerdhait= pive of | losed TdU20Egew eprobrefenadive otheddns@quénde variant is
to one. af idevmospypreferred sequences (Table I'), the nore closely it wll

resendl e the,pLehenlietla $8 SHENSE 85 RORSE: Ghal ok T ORL) ¥

.Cr 0Ss- hybrldF2|n onucl eotl be understood that when
i 129 s sian é’&lwlé???tﬁ%tse‘aleg‘%dﬁ“% i teéﬁ'ﬁe?Fcége Foth BoifEETebt i des) is
m ni meddayewesssrhyd ) dithe ngrei dlosely eanll trhedmbdn\thgiprefemmedrber of the

group &Euéﬁquegleeéeméplafga)%ghem@gés-@%ﬁdmﬁgr@tle/f hybridi'zes with the

conpl er{enctmu%&eo ot her sequence (oligonucleotide) of that group.
Pr ef erabfy T1)., the quotient for each sequence of the set
It w1ll be understood that when it is stated herxein that a group

25 of secquences ({(oligonucleotides) is minimally cross- hybrldlzlng, it 1s
meant that any given member of the group of sequences
. {oligonucleotides) only minimally hybridizes with the complement of any
6ther sequence {oligonuclegtide) of that group. ' '
Preferably, in {(F) (1), the qudeient 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 mere 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



30 does not vary fromthe quot| ent for the conbined sequenggé b)ﬁ @gre t han
0.1, nore preferably, the quotient for each sequence of th wy 2§ not
vary fromthe quotient for the conbined sequences by nore than 0.05, nore
preferably the quotient for each sequence of the set does not vary from
t he quot iwow2/0m854t he conbi ned sequences by nore than 33PCX/QW2/00BB0, it IS
preferred in (F) (1) that the quotient of the sumof G and C divided by
the sumof A T/U G and C for atl?3conbi ned sequences - of the set is
bet ween about 0.15 and 0.35, nore pr eferably between about 0.2 and 0.3,
more préf ePAnt V7 bt ST aBEate e PaHiEeD. a?@“t ot 2 Ppref 8FAbl y bet ween
about wW®sR2rafekaBlP&he mopeicprefepadd-y bet ween about 25.-July 2005 WO
02/ 059354 BQE].‘&M 09:05(3) up2& the b3 daf) b 7insEMRA ADLEY pref erably between
about 100024 andf any of t%e gegu n(gespgrefuert?b ¥ tbgs%sq Ot i)erélt Zl.I 5 Pref er abl Y,
in (D 1E)ases cam be Inserte oca ion y of the
se&uer?@ésO%Fh‘fJﬁeﬁ‘é?nF% BeSe Br¥gRANY ’ER—:JiYe?ILde?ﬁeoFﬁn Be 4 freﬁfedtaﬁfe sequences,
nor e pingfBrrablop eflayy emietlzasenearesher idis edse haaitbe-daleged aaaki on of any of
the Se&y%@ﬁe %Eq@ﬁ@e?a%gi @B Qgefie%laﬂye?k fﬂagmls%egéedtg.ea fquences and
nost pr ef er abl base is inserted at any |ocation of any of the
sequen®&s-ioq| oanﬁ’tOfl?ep?eé‘?lﬁ??eé;d that in (D), no base can be deleted from
10 - any oRlsheisdguerefestedarithtnist(Dhr @baregblapn hend¢RBreqfrbmse can be
i neertag of tod sdelatad fﬂﬁ@ﬂibﬁi’%réﬁ%@:ﬁﬁlﬁﬂnﬁfmﬁm)é &fsetm sequences. In
pr ef er; nﬁgrt%Q'H?;Oé'rtde D%e BAGNQS 11080l 90” fe%e %giu [f set has a

sequence at | east even contiguous )ases uence on which it is
based; or ﬁBr%eB?"é?ér‘%i’B‘P‘gﬁléé%‘}? rofathet &pe g’&thE‘F‘é]@PF F 245 set has a
sequerze ateheast dtwhlage genti guoiigubhasbsseafof hiee sequeeneenon which it is

based;,n9&n AOr& B&&fder&bhxa{reeﬁﬁ?:egibﬁrh@ao@ HIQRLIGH hgfe%tﬂiesaof set has a )
s%guencg at Ieast t hi r.teen cgn %uous base of t uence on which it is

ence a east onti us ases
ot € B ererinl §7°6aCr 1o The'ss onucleotldes DBf “a'set has a

sequer\*@é‘ﬂatltl—"éaé?s%m’-’t @‘é’fﬁf EﬁﬂeFﬁﬁ@’u%aq?a%fe§h%fol%9‘?é“‘2{?°§%§e%é on-which it
i s based; thI‘armq&q&b&f&l@d%hytlﬁ&ﬁébzﬂf:oﬂﬁigumﬁ|}begeﬂldﬁ| et kdpened a set has a

Sequergﬁewlﬁtch fast thild.esp n&?é‘tdrgﬂ&le{ﬁl Qééﬁ%f%etﬁggérﬁﬂb!g&%eQn which it is
based nor.e referabl each %e ol i.gonuc| eoti des of a set has a

sequer?&fe a?tetllﬁ‘gs? S?FS‘&“@%rf‘t I]J%eﬁttl %ﬁ%e“oﬁ?gé s tiRESe SGuEifce on which it is
b&fed;=earengpran PHichr €f & disspdeat magk nu¢dexsblyeadtogotiedes of a set has a
Sequertﬂ_EgcailclelcQa&és S\ BEEBRs GOBEUBHALI St hases eftdhecmedginase on which it

S Dashis PrlOLEBLAT 61 IAh, 9RCh, BladdCo b AOBUGLER] desyof: & Sct has

sequence east ht een conti guous bases 0 he seQiuence on which it is

based:; th8r°1r’rﬁ?‘%‘°b‘?°é‘f‘§‘?sa8ﬂf‘ &5 12812 PREGFT gaﬁn{Fé‘F’éﬁf‘?‘H"eeé‘ of a set has a

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 séquence 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



30 sequence at | east nineteen contiguous bases of the sequggg& 2@ |ch |t
is based; or nore preferably each of the oligonucl eotides % has
sequence at |east twenty contiguous bases of the sequence on which it |s
based; or nore preferably each of the oligonucleotides of a set has a
sequence wab oot t went y- one conti guous bases of the s@guaeBodsy 35 which
it is based; or nore preferably each of the oligonucleotides of a set has
a sequence at |east twenty-two coAtiguous bases of the sequence on which
it is based; or nore preferably each of the oligonucleotides of a set has
a seqtﬁ’éh%%m‘é{eoltédfs“t of \Eeﬁﬁ/hf“’ﬁlaeﬁe%ﬁﬁ guogesb&¥e¥y6f°Fhe sequence on which
it 1 s coasigdouobasmer ef phefwgadicy @aehidf it He REedul y 2005 WD 02/ 059354 '

PCT/ CA02/ OQQ&Lrgﬁ’Ly, oldgonticheh i gescfor facsels RASeaiS elgueaﬁe&nap | east

t went four - tiguous S en i C i s based.
Pref e%&ﬁ?y Er VL ﬁ“é’r%lplra’genrﬁ%yeg?ﬁldeg%g‘ Cllgmfuc}ﬁhomgest 85thirty bases in

| edigt IFeto¥s Wbrte ‘ﬁ?eéﬁérn&m‘ yagec Anofengle ot T“@’é?u?é?%ﬂ’h’e%“@f °% 5 set is up to
t went \ehAi dlegdiasbsotided 8AQE Ret A WDEE peefepiditybeashinoiengthe or

ol i gonuel %ngéisﬁlfta& %@ttﬂe oﬂgoﬁlglga\ﬁe&y @I.—gf;tet Q@ss; th rtwlegea,gth or nore
prefer ablr?/ each %onuc eotid .S dlﬁ wenty- seven
bases 5°h Bﬁﬁ‘s’hm &Fn?ﬁ?r e°rp 8T%P5%ﬁe§alé]é’c?Fc8f °§ ﬁ&ao‘:l P El_]cﬁ"&b‘ﬁsdes of a set

i S up 9foz tsgenisyus ity Pesbs-sin Yeengytin, lagptinppe nerefrerbdykylreaedt 10 of the
0|ﬂ0?0|wg’flﬁobii@6§uc?fao%d‘é§foﬂ § 4 {DubpWentynty vevHasess iR leagigl;h; ]9r rmL e
prefer each_of -the | eot i twenty our bases
in | en%trflfye n rablﬁleﬁc%retgglgreglgém C (?Oifr%%fssosfeéac% y%) %ﬁ:é) ol i gonucl eot i des

of at¥BRMERTAPIEAGIh BT i thin five bases of the average length of all of
15 the ol i. gonuet®iot poEsrial tht@dseints Olatibbé frecbtimabicteaddds of t he

ol i goraugétegsg«, qe§engfchaofssﬂthhasm%eIfa@gé fe,fotthe%&é}bge flehgthb@sgﬁ gk the average
I eng %nucl eot i des | n eg%]l npre preferably each
PTeny

of 2t hehSI 1@%%5%%"&?%%%?% Ca"Eét “hig % e t hree bases of the
aver ageiyengidetdiesapt apfett hes @ ilwﬁhcqfeﬂtlhelé§°i“ﬁ bcaﬁﬁ 2@ 9et; or nore
pr ef eraablageenahtwiortdra 6f ipeonuchani-idasaaf ia wet sdtasor@modeengt h of W t hin

tV\'O b‘}%@:@ezg%h; Q%}:}?X? rt%geoh%QQIcheQJmQé Iofoé stab%asOA |1g99ﬂ;ﬂc$@9£ﬂ}ﬂﬁs in the set;

nor e €ra each onucl eoti_des set ,has a length of

vvl t hi r‘fhﬁ b?)%Fs‘;e"%fth’F rf'é’er%ﬂ?ei‘%f’ggé |°éfn 1h°5fth8|‘?118‘f’mt°ﬁ%°t6fl? (’ﬁi&?F’eotl des in
t @ seket: 25 el mribraply tdpehstly Py obfgoperiterhifsgsobases @fs ach -
ol i gonuedwobi derifh BwsSBhéksSBE tAkanveelfRCiadts WEhatihat tube position of the

firSt oR8ss,BleeRol 51 L0001 1 RANG SSSDCR AN Paeh [T 1o Dased is the

sanme _ es of in ferre odi nents, the
conpoSTHiFTHIFRELUFesT &t SPedet at é‘?thB(P ‘&’rrﬁflﬁﬁ“éc‘tﬂsé of B¥® at | east el even
sai d mEtegy| BEngtlopf aill] efighe toldbommeleotides in the set.

25 Preferably, the strlng of contiguous bases of each n
' oligonucleotide of a sadd set are selected such that the position 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,- or at least twenty-

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



.said nol ecules, or at least thirteen said nol ecules, or at zkea@ 20 %ourteen
said nolecules, or at least fifteen said nol ecul es, or é' ?%9Pxt een
said nol ecul es, or at- | east seventeen said nol ecul es, or at | east eighteen
said nol ecul es, or at |east nineteen said nolecules, 35 or at |east twenty
sai d nol el @®3936¢ at | east twenty-one said nol ecul es, PERCHR/PEEEST
twenty-two said nol ecules, or at |east twenty- three said nolecules, or at
| east twenty- four sai d nol ecul es] Sr at | east twenty-five said nol ecul es,
or at Jreagtthl ¥1§| xlsa d nQII. eg e ] oneeggltdt 2nt s -seven said

nol ecul €3, - of aﬁ east Twenty=" 4 PSEPd o REUMES T BF at” | east

t-went ya‘hllﬂ@ts%tm‘@c%ﬁlésml@?“l&ﬁ 2’5 %Il?a%%rtmh@?e/ 95’9‘354 PCT/ CA02100057
25 | emslieciles| tor s@ildasDtRittyeour Glaidtmdleadies | kirr ity 1e4ze @akey-ol ecul es, or

at | eagfyet éulﬁttyo-lteme%alg: polegd! @ﬁrt{;’fsﬁt sel:\.@atﬁ;le&rﬂerst y:rteh:r e&s2ai d _
nol ecul es, or at y-four east thirty- five

o B TR e s L Rorete it PEyRRs e R e e TerER | net ' 5
t hi rt yosevepastitdinmy-etnd ezid welegpleseamst at Hiepsty fevtyhs2idai d nol ecul es,” or -
at | easdlethlict] YorNhiQ ettt Gofiy-86ILLS, néilecaled, eas it f1RbEY £oaiydedo NDI ecul es, or

at | ea% ial @ ¥ul%ge %%9 1IRLECH 65 QL %Hd'a%ﬁééﬁleé’r LY §Weac8al d mol ecul es,

or east tort ree sald nolecul es ast orty-four sai.d
nol ecufEEY-T§pr- a‘atal'lié?féf’c‘flﬁft \PEERYy deashi TP el wdd "elewlen0oF ést forty- si
sai@d nbiagt Ulcesy-=0r siid|m@astulker by-aelermtsiounty Mver whbs molegplad, | east

forty-g&l dbtieaad GobB) Q¢4 tESai dOho1Rbul8ar BerteXSﬂ“fQﬁ:ysﬁing sd1gl ecul es; or at

| east flftl}/1 gald m)llggégcef o og t Ilggslt SI Xt easdt {T}RJ esca%es or at | east
seventy™Sai § holet ul'€s] 3t ST Ght v s B d°*FrolfEcy or at |east

ni net yraardefplecat é@as*buse‘@tntr easd "@h%cuﬁaﬁdpéoﬁtlse@au Qigh"'ﬁ’l a¥id es, or at
| east , ndlepard] ng aPARasi@iBitFEsa08 Holecgeslproft 1saQUARCRAMISE Wi ch t he
ol is@onékﬁlierﬁbtllegﬁ%s?rcﬁs Q@S_L%Qst O%eg&ﬁgr%naﬂ% L.Sz!’é oé;%!hQ JlLegul es, or at

| east one hundred and t sai | ecul es Ieast one hundred ~and
thirt yse’sanlb“eﬁo‘?ne%’rcé’sth%Pl%n?@ﬁg‘fldBﬁe“ﬁu’f‘ﬁfF@d °“§r1’d‘n‘f‘16‘F‘t%P s nol ecul es,

or at saddstelemdenurr ed lanek prd fyndyafl hnd0twmmbecaldgoleynlest, $deast one

hundr egt aegkeSind )iu:&ﬁiad arml lﬁﬁHf}e%ald)ﬁloﬁculéé%an aANeaBuRde afn@nR@d seventy said

mol ecul ¢ %3 ﬁgn%ﬁ ecusal e Qtdregst gl h&ﬁ&hﬁ a]nﬁah‘}t”%'af ul'es, or at |east

one hun ni net | es, or at undred sai d
m?‘bcd?%§°“lﬂspé‘}r56‘h 1§P<‘T"1 PEg W*ﬁé’“&r?l’ﬁﬁﬁ’lﬁalﬁﬂi?rl‘éﬁlﬁf'eqﬁé’t dependi ng upon
25 t helaase dne windedrl and seidnryofaidlnojemiek ectri e dewdt - tlrenurdveiht i on are to

be putandl Ligkey sQha rmeagtesb%rd@ﬁhé@fal shet fuldich ude Mhidy saquences that can

be dlstln‘gu i-shed omifromthe €. aak € mnimally cross-

es5, or % EwWo hun re qo aéule
hybr i di zi ng) a nunber Seq uences 0 cfoss hybridize with each
ot her. A person skilled in the art will appreciate that, depending upon

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.



30 Inapreferred aspect the invention is a conposition V\:hﬁ LN I)
(i), any consecutive sequence of bases in the phantom sequg %yQ\Qﬂﬁch i's
~identical to a consecutive sequence of bases in each of the first and
second sequences fromwhich it is generated is no nore than ((2/3 x L) -

1) bases wo dengsth. Mre preferably, the phantom 35 sedqeencsezovds7great er
than or equal to (3/4 x L) in length, contains at |east 3

i nsertions/del etions or m smatchegévwhen corrpared to the first and second
sequences fromwhich it is generat.ed ven more  preferably, the

phant om seddePEER=T P Y EE e PR an Gr “&gu’aﬁl t SEHPIPRE §STHPRCY engt h,

cont aiivsnelt gredst Pap myeeduadrisy doléetkildnin denghbs reare wsisylrbhy.40. conpared to-
t he fiunst praRdos cQRECS QqUERCRSat&HOFhMbE equby its ggner af eg. 25 July 2005 WO
02/ 0593/ ? 94.,PCT/ CA02/ 00087 26 I'n another preferred aspect, in-(I1)(iii),

t he phanfom sequence is not greater than or equal to (5/6 x L) in length,
nore preferI&b?‘}f’the’i RECHFh&REE $BYJERERiPs 1At “grRest®io®t han or equal to (3/4
X L) igent@inghdn mobedulearfot her 43 bak as peg¢tcompimmentsy @ldriedn ehgh a corrp05| tion

“coNt Qi1 BEL1RDESHYL RS Jﬂ)euéesua%oé@gsséiecéeagf%nylseqaﬁt s wherein each
nol ecul 18,S0IPpr i an %I |190nucl eoté de sel ec m a set of

O =1 g rOou e nce %Vln e
ol i gonteP o e Basad o & %roﬁf oF SRR En S M AaV Y™t HE numeric .patterns

of th@%é‘%ﬁﬁ’én‘é@@? ESTEYCEh t IeEﬂamPéS 2seiug 68t duh iFaBide| R, 10 wherein:
(Au)o Whéeedin: 1 WKYY, each 2 = YWKY, each 3 = XXXW each 4 = YWX, each 5

W(XY chweml K, ch, YWKX 8 =S XK afach Bur X each
10 = XYV@§l eac§:L WY@X%\/ heezéttl:_z —Y\/\%%()C'(lb each 1%0& })g(%xwﬁgach%

each 15 V\}(V\/\‘P{Xé\(ac‘?‘i’cﬁ66 Waé}égh PPRE \RRSENG B dEFE1 §ach VW‘?W"”'each 19 =
XYYX, each 2@ach YXYXxYWactrRlliE =YIXY, candh dach' W22, =aclXYX¥: X{B), eacth of W X

and Y is a bage iwwgm e thervu, e(aic)l {s2) M&w, Qaen 9F Auxlif Ueadg 18nd C, X =

one of A T/ = an of W X and
Y is selected ¢ gaéc 0 be %ﬂiffeearcen ’r'rorlé[alelkic P he™s erseaglfa%gv X and Y,
‘.. (b) an d&%%€l ected said base of (i)(a) can be substltut ed any nunber of
times. f®F ameyclopé wof X\4hdX d8ck ¥asoln' which (@itjerta) W= Gor C, X = A or
T/U, Y=Aor T/ Uysj . (a) aRdXeXe ANM, ), @, bagecnot selected in (ii)(a) can be

|nserted into each sgquence al Qne & mare locations, the location of each
one of A, T/U,

Y = one of &, T/U, G, and C,
and each of W, X and ¥ is selected so as to be different
) from all of the cothers 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 ¥, or
(ii) {a) W =G or C,
X = 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 eaeh
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




insertion being the sanme in all the sequences; (C) up to three bases can be
inserted at any | ocation of any of the sequences or up to Me2d8ses can
be deleted fromany of the sequences; (D) all of the sequences of a said
group of oligonucleotides are read 5 to 3 or are read 3' to 5 ; and

wher ei n ewolnziodsmgonucl eoti de of a said set has a sequermer/ofozatost east ten
conti guous bases of the sequence on which it is based, provided that: (E)
the quotient of the sum of G and# divided by the sumof A T/U G and 25
July 2005 WD _02/059354, PCT/ CA02/ 00087 27 C for all_ conbi ned sequences of
the-set is betWeeH atBli™y. 1SBAE. 2o “rarffTsHi b6t 2Batt Pot 2BAch*8equence
of the set duwssaigt avariyntt fomeptle sequeoee enft tieopett deeconbivaed fseqikaces by

nmore than 0.giotaad €5 tfzé)rcom%e@rsﬂli@e&fesWresﬁﬁﬂe@Q?Saﬂdn which each 1 =

GA 3= = GTAT h 6=
TT-CI-:I\ gggﬂ 2for tﬂ-ﬁéupeg%r%mger__sw%es in whéch ei\%l[é, %ﬁ'gﬂ T6Ch—g£\¢GA eggch 11

= TTAG eac"FFP"fZ eaclsPrA, AABGCIFAES == A?IG,EZ@; S5BIF TLBTGPIT: SeadfCAs aclGATG,
each 16 = GTAG Te&acheabd & -G8, «abhe 18arreGlebch wacnrdf, sadl 1A - each - 20 =

TATA, each 24z, Te%ir angd cﬁ@gheg& 13AT ﬁﬁgfgacht he _g&@&p Qd n_SLOQUSRESS In
whi ch each 1 h GT%Q X TGAT, each TGTA, each 5 =
Eh

GTAT, each 6% ag féA‘AGA%%cﬁaéh 1SGTRK"G' %%g‘h% =ATETEa%Bach 10 =
ATGA, each 1210 = WAGeaéla@ﬁ 4 TABT @GR feackatsh = AT = EAT Ae gxgeh oE4 = GTTT, each
15 GATG eacd'eqﬂl&mesC{EA@;ucaa@akthlf —enfAAG cheaGhrdlt, =dl T~ eaeh 8n= ATTA,

each 20 = TATAoRaEh21 =eTATodnd 238 22,5 ATALeyUNGes, 3 Gghlned set of

COﬂdItIOﬂS in which maxl mum degr ee di zat'i on bet ween'a sequence

and any conpi®Eheht A%"F F3GR¥O réFFFAsé’r'&ﬁ’éri‘&e— 6°F"A‘f heagy bty BF24%F Yequences
does not exc@8.364¢hol4 t-heTiegeasd U ~hgAc diazaticon dia¢weerh sai<l sequence

and its COT’G@JA@[T'%BE};L 1f804; cd, Qhlgebuchesd i des 96 =t 88raS &dach the- MR MUM
degree of hybridiz %q,t vve(cain an g gon gl gotl %e and a C}?II% gent of any
e 01? in Sobe of 't K& de

ot her ollgonucleotl 240 EE RO ExTett gree of
hybri di zat i Jf#*df% ﬁ%ﬁraﬁﬁohxhﬂléﬁmauta@ atvders: eemsrenent artroreisreany base
present may dfeasdilisédenttegudnteast analo@gue of NBhedsequehged AcePhet er abl y, the

conti guous hasess @bs %%Cﬂ\eoliégg:gg%l ﬁﬁ;zllg&atgtgn get.sn%En asragd %@l{@éﬁtcg%nﬁucr] that

t he 03|t|or1 of th flrst onucl eotide wthin the sequence
b To

on which it 1% FASeTPE (RE azlgn%?llgf”b‘f‘:1ﬁ?ti"dﬁ%&fe3’tel Bk Ui PHE™Rt. 5 In a
preferred asisgete o8 Ubpetdizppiopheetirey pg ogl iofnucBotidel afd)a cedpderentesich

ol i gonucl eotdngteotdbr 1S Gbrthc 5@t i GO BRI e Setdl d6&) HoS @GLRACEW0b: thllyed our
conti guous Q&ssﬁ,ﬁalgatefmssal{%@C&l%&aM@gsﬂdgtanhslttgagcs%ngmmée preferably,

subj ecE}l tq the Br oVi SO
erein ase present may be substituted by an analogue thereof.

Again, preferably, the contiguous bases of each ollgonucleotlde
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.

Mbre'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



oI i gonucl eotide of a said set conprises a said sequence of5tgr00sf our 10

conti guous bases of the sequence on which it is based. In particularly

" preferred aspects, in (B), W= one of Gand CC X = one of Aand T/U;, and Y

= one of A and T/U. Even nore preferred, in (B): F7 G X = one of A, and
T/U; andyyoygsesae of A and T/U. _15 In another broad aBgEEAIYMHE invention
is a conposition that includes fifty mnimally cross-hybridizing nol ecul es

" for use as tags or tag conpl enem® ~“wherei n each nol ecul e corrpri ses an

ol i gonucl eotide 25 July 2005 WO 02/05 9354 P /CA‘QJI%) { conpri sing
a SequERIEEiRT IntRIUEBET @8 BRI B RAT ﬁr under a |nedn set of -
condiski: 031S portdieisrmx i themmateigre elegted b rhYérzdd{ZP’b’l?nb%‘*‘t%%h 2534 d

ol i gg@g&éﬁgié&gd@@qda&y, ssipnbeamends af aixrdiddtesBigtneilpgodecloent i de does not

exceed about '10% of, the degree of hybtidizatibonbaluweenasai d 5
ol i gdRbicTE6ET & O‘ét &ol tg g%egdﬁ%rre%ntpig preferred set.of such defined

condidtigrayclediife sofnitg F‘é‘%PéF‘“%F hybridi zation that is the sanme as the
| evel of hyprimdizat sen obtwibneer inwhenndiyheidireatltoniicdndrth 6hs -i ncl ude 0. 2
M NaQl .y, 05:3.M ];r L1§at QS Q%@sa'&fel 1 O0LX1100, ophhyBrihiattiddGbtanddt he sequences

are ca’\t/)aJrent to mcropart d.bese conditions are
pr ef é‘fk‘ﬁbllﬁ?’bﬁ’s‘%‘&at%ﬁnré%’idl ions B3 rPabl® é%lﬁgeroéhlggugﬁ?ned set. of conditions,

what exerod Kelodopdis-Poris 3ate, a‘t‘%éh%lé@@éeélcﬁf HGbITat LAY SA™BE ween each

old gonugt8Qbhea candl | b5 coorg, eamnt vaniwsnbyra Fatewblofstet ween 1 and ' ..
8. 15 Pref]]erably, each ol i gonucl eot| de is the sane length and is at |east
tvventy Aucléoti de bases in |ength. r ef er abl oligonucl eotide
i s twenty-FEERTARYES éﬁ??lﬁéh%??&neldnsef tcjr%ngjftmxéser txré?t%%%tr:t%%dl nents, each
ol ecidnaiefona oenNpdsi 8émrei hlflrmédzat?ep Peteee8otd“d phase support so as to

be di stii.poshahlexdfa om aompeheie vaficsSai d friet wieisthyerhy bmddi zation to
its conplenent. Each such nol ecule can be Iinked to adefined |ocation on
stth % solid phase support, the defined |ocati hfor gach mol ecul e being
di fferent Ruserahe: GefP madgonICERttPorisf g1 8t er &0y GrEFarent. ol ecul es. 25

I N ong:4pt efveht e cuerdradisreases tihelezoth-d lﬁﬂ?&s@f#aﬁ%ﬂ fgha mecr oparticle
and eagh,, g@glgogmleegy|t§eﬂt§;—§&&a£€<ﬁto_bylcﬁtﬁa&@abed; hensan. di fferent mcroparticle

t han ea€ch ot her sai d .l ec ° 53l§§&e§; ofidshe present
i nvention ?’n&?”etalm e"?’8 ST eaﬁh ?‘:%g b I’gll fyi.ng

or .sorti
p2d ynte Iaemllléeis‘laSFh@PRP’Et EBAF F%lk}'?gd’ogr‘fén%‘rls?rﬂgg g‘f)’f"l b ’Flase Supports each
havi ngaiGNeoRulEy By Spatidkzbyici seriet ecomplyimens, éﬁ@hswcwlﬁé‘&%n havi ng a

uni f Orig be linked to a defined location on such a solid phase gupport, the °
' defined location for each molecule being different than the deﬁlned
location for other, different, molecules.
25 In one preferred embodiment, the solid phase supportwis a”
m;cropartlcle and each said molecule is covalently attached'to a
o different microparticle than each other different. sald molecule.
Another aspect of the present lnventlon there is provided, a kit for sorting

and identlfylng polynucleotldes, the kit comprising one or more solid phase supports

" each having one or more spatially discrete regions, each such reglon‘hav1ng 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 range of from 5 _ o

fo 40 pm.




-popul ati on of substantially identical tag conpl enents covabgg&gioggtached
and the tag conplenents are made up of a set of oligonucleotides as

defi ned above. The one or nore solid phase supports can be a pl anar
substrate in 35 which the one or nore spatially discrete regions is a

pl uralitWof2058sktial |l y addressabl e regi ons. The tag cotgliemgitets’can al so
be coupled to mcroparticles. hAg;opartlcles preferably each have

adi ameter in- the range of from5™to 40 pm 25 July 2005 WO 02/059354

"PCT/ CAO2/ 0QQ87, 5:i2%reptCi 1@ Kitudk %@;&p‘i ¥1élré§| ydgs i croparticles that are

spectr %hotorretrlca |y uni_que, and therefore distinguisable from each
ot her SBEECHTRIChY o 0 Véﬁfff‘benaimq SWOEReGT § T eAmiSGhEs FreY *2durse for  such
ki ts peremordecréiachtd ypeveotignadr bypardtiocy cenbuiladegienef abhysehaare only 5 one

tag ceigd RIENto as,s@cieaaedyww :iutcm@a&dlda%ua&dm dherevouhd haya different
o'ggo&&gc'tsg ﬂp%f;nggt copplierent . associ at utSH 4@;&% d to) each type of

mcropartlc e he i nventi1 on i ncl udes using famlies of
- ol i gofitidieEDY aEigoBt-leREl denvash £PH Gt ?@Pch%tﬁéc‘fltéf (attﬁéc%rie‘é?ént i nventi on,
t her eedsh prrevetlederapametdhed of anal yzi ng a bi ol ogi cal sanple containing a

bi ol ogi cal reeaueResf ohthes REBRABCE i3 sMEALd @R Or "pol ynorphismat a
| ocus f)f the nucl ei ¢ aci d. he met hod conprising: (A anplifying the -

des of
nucl ef¢ 98¢1 a°ol°68 e T "Thépfesence of a first priner having a

' 5' -sequence Ah%ﬁﬁgﬁl@%é Setjgericesof irgettdagn c dhpkerenteaidedt ¢ rdigod séquence of
a tag coapksrentidebongidageleOcondsinaty b\iofodiag copplenent e @ssaeé idaed

above thtaItQJrﬂbﬁBo%pJfﬂhiénpgt r}pi&ﬁylo? t\%trﬂc?en@ ac:.@théMmE&oa co§;§c@ly§1'ace
conpl ntary to the sequence of the tag; (B) extendi ng the anplified

ol ecle i 7 H&vhre £ba cRebiicar e g}?%é%eelarr&eamg@%%a Br Fimst EI’F&U‘?ﬁg 5 -end
conpl enent &ryirghe B'-sendned hbhirganipd séduedce SEquaRgesonpldrantadg 3 tend of the
second pri &B@u&&&aﬂdhnlgagt sonlpm&ha;eqhygmgd&cagemmgﬁm &@C&@.@le@nwe

presence of sade@maaalbwt9ffoaygL%sa§il<E§ed Lil.phQsphat £ sderiyatdvgs each of
which is: (i) capable of - i1ncorporation during transciption by the

pol yner ase *GRG L HE"BLCEAERSf o t8e grEWG HuEPeshFde strand; (ii) causes
t erm (@it i orxodndbod yierampatiien; molande(id iche capabice of acbcflfyﬁshﬁﬁéiaaﬂ a

detection, seasdl pORet NGvi QY berend mﬁmﬁeﬂtmeme 38 - ShaS 84 qlhgl%bi/ﬁ%ae

conpl ementary to each poss eotld resent. at sald lo of the
anmplified se%u ence;" g? %spgem ¥ e catgcéle ?lcﬁrl "2t g St e lréqcoﬁd“% |lrar‘§r{yto a tag

conpl ement 2AAFAeRE SaiAelocugy ee@emﬁn@eaﬁawe@@\h'myf nAteoEhye det ect i ng
t he nucl eotiiithodpidreaddnieati ineordack atredhicatie::t heiysegentk pEi mer . in (B) so as
to identi fynéch:%op«ﬁ:i%nl&Q%thrﬁ;scEMOh%uts.hé)fpoiyq%r% l:){?lioc th@‘%i' gend of
a growing nuclectide strand; (ii) causes termination of polymerization;
and (iii) capable of differential detection, one from the. other,
wherein there is a said derivative complémentéfyuﬁo.ea;hAposéible
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 mucleic

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,

for_ 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



I n anot her aspect of the present invention, there is prOV|9§ﬂ 285ghod of
anal yzi ng, a biological sanple conprising a plurality of ntC e?c aci d

mol ecul es for the presence of a nutation or polynorphismat a |ocus of
each nucleic acid nolecule, for each nucleic acid nolecule, the nethod
conpri si ngo otAge3sanpl i fyi ng the nucl ei c aci d nol ecul e | npthveapr@sgnce of a
first primer having a 5 -sequence having the sequence of a-tag

conpl enentary to the- sequence of 3 tag conpl enent belonging to a fanm |y of
tag conplenents 25 July 2005 WO 02/059354 PCT/ CA02/ 00087 - 30 as defined
above to fofn 8%“8‘?1’6}’?% B 81 e it L fief Hroaesle Mg avil' t teed wisieglience

conpl enent aF§aUEs<t Ifemplegemnce tof theheequrgee 'of. the( Bygsext endi ng the anpli fi ed

" nol ecu{ee i nekhw@apiL sRNGRpGiried pPoladiRE aﬁﬁtmgr@s&eg@ida @um&amwh@ga 5' -end

COITp| ement aEchJtaierémex.e%gvﬂlf Eh%ag‘r&lﬂia{ém%gi‘a‘:; egi%egpee.hg <1 the am qf?{g]d the

second primer extendin iate dcent ~sal ocus

presence of *&51 0 aﬁ“ﬁ% o“"fnd °hibt %P%Pr{%rp%ﬂw&cﬁéw%ﬁ%s each of

which is: (R}iacapalbhéd dbcimcr pbe atreorncdueti AgpIurahisyi f . Jpariepyidehe

It00| yner ?se Qﬂi};@to&[hﬁté @eﬂﬁt@ées Bacl QWvﬁﬂclﬂQ@ eo(ltlb F&%fe??ﬂ (1I i) causes
erm nation nerigzatio ca e of di rengi

det ecti on, oﬁ% rom t'?uguro]tnlgferf"’mvxf'ul gegn hiéhreegcl?1b a sai cc’iitae% Vgtl \73 of

conpl ement aFWrPHl%BﬁClﬁ@%“s‘“\eb?'@m%dPébﬁaﬂ%&SpF%‘@éﬁ%tlaﬂ Fap B FS I t he

anplified nehkdul®; céi@pbls pecifiteaddryahyibrédtiizn Ngne tdren SReardepri mer to a

tag conpl engidha\vingge ithe oL a0 sCOMRk AP 0lnSSRURNES 8f cdh) o@Dt (D) _
detecting the nucI eot| de derivative | ncorlporat ed,into the second prinmer in

(B) so as t 855 GRRIC T Y P RY BRSBIF JeSPR Pratts ABGLTS "ot Y nucleic ' ..

aci d; ‘Wher eprecdfbdr 1t adwbfidiping shaumpeprd Poimepdeha mzgl @ivelaekrd hawiecul e and

steps (A and chB)conprRmes Eé@@n@wofvwi)h sai d .nucleic nolecules in the

Presenss Of acablpLiiehyl S ol aAN0LhS). A0GGL.0L, IR, REESENL BYSALT on.

there is provid ana yzi ng I ca e conprising a
plurality of® dBlbi%e*StPatifat Tl &RehtiarsFed mictes &Oa‘ﬁ af rFﬁ‘F‘e‘&ifll%’sc for the
presence of agdaut ati on or pol ynorphismat a | ocus of each nucleic acid

Mol ecuhereihosachacdy BECHe! G asiqde rmyregwhenuallaec NRENed16RAPHnS] mps (A

anmpl i fyh ngqt hﬁ double ghranded,nol.geul ¢ ellnmto Sl esen e of..a ﬁa' of first
primers, each primer having an |d%nt|cal Psequence having t sequence

. of a. teéﬁhé’(’}ﬁ?ﬁ enentary to the sequence of a tag conpl errent bel onging to a

fam |y of tag enipbenmfats asndefingd abovedt orfeps m RopLid Legd#xd ecul es
Wi th 5538008, gm@?ﬁ@gg%q@ c%&ugLﬁqeymrgm% 380 eg&%@ﬁe% ot 8. 8.29: (B)

ext endj ng.t th (aladrrrpolec | ecu resence 0 ner ase an a

pair of second priners’ &3ch sEBETHRI DT ﬁEIPUtﬁE\?Per %Flg“or%lﬁdmcafini)ll%ﬁ‘én‘t ary
each nucleic ac1d molecule, for each nucleic acid molecule, the method comprising:
{n) amplifying the double-stranded molecule in thé ;fééenée 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;




-a 3'-end of the anplified sequence, the 3'-end of each sai gsgggg@g% primer
extending to inmedi ately adjacent said locus, in the presence of
aplurality of nucleoside triphosphate derivatives each of which is: (i)
capabl e of incorporation during transciption by the polynerase onto the
3'-end oWIHSBMHENg nucl eotide strand; (ii) causes ter nPHECAGHMOOBT

pol'yneri zation; and (iii) capable of d| fferential detection, one from the
other; . 25 July 2005 WO 02/ 059354*PCT/ CA02/ 00087 31 (C) specifically
hybr i eac cond priners.to at ement haV| ng the tag
conpl g%’ént §§aﬁelr?3'félyo$ellrﬁ§lzmﬁdg Eé:thgc e|cﬁm;1gﬁlemenuc %8t e “AE Iga‘t’tl ve

i ncor por at VAT he HegsewBhelenprigmercs At (B) 7 §6das to identify the base

| ocat eoh at @@kedeingCti®; nudrketigienddeaseguencep@tenGhtd age ofect®) i s uni que

for each nughgig agi@, apgg%l ea@ﬁqféttﬁgsba@é)l&ggec{@ A8 GRAL) ed out with

"sai d nuclelc nDIecuIes in presence of each ot her. yet ‘anot her

aspect™ g PRVERFYT P5 eéc?ré:taﬁo%f of dfaty & Rgea eatﬁholf‘“ﬁéiat%la"é%rrpl e

conpr ingissgla apﬂuﬁ'taw tp) ofrdn (] ere cacriddnpitevitesaibputizde prdsedce of a

nut at bnd pésdpak Yoepn siReat a | ocus . of, each nucleic F acid nolecul e,

for each. nyrg:l gLc,acid Q%ggulrge mv%nUEo%hQQ c%’gglr hsgfngnalg,a; hybridi zing the

nol ecul e and a primer, Ravi ng a 5 -sequence - Ravi I ng t he-sequence
of a P’af‘do‘-’dﬁ?f'pfaé‘ﬁlé*n‘f"&?’?s%“é atﬂ’férfsléﬂu%fné‘él%)‘fc wid aglecdempbement “bel onging to a

f-am | yhobréagee orfph eneationase gelymeedhisvore saahetua & eeridnextedndi ng to

| mredi at ely, A0 ACRHM J NG OGS, 1§ Bl SRZYMRL GalLy extending the 3'-end of
the priner. .in. the presence of a plurality o nuc “eosi de’ triphosphat e

~derivatives each of which is: (i) capabl e of enzyrratl c incorporation onto

the 3'2lend fPriigiemithy moherellectidde wirend the iptjrerabztsgtesirireer of said
ext ensi on; mmihnd ithé seqempabde aofagdbiaeanidaay tdetiectéfneone 4 ag t he

ot her mer&hﬁe&é}ﬁrﬁelbrﬁgln@- tsad gand@§ |o\fagalgvt§)m$gﬁ-£)1{t§r%n&&r1¥ec{ chﬁé(:h pOSSI bl e
nucl eoti de pres%nt at said | ocu % ) specl ficall Y hybri di zi ng the

ext ended pri"fe? ¥ orPe iR L% p° (115‘3“e 30“513’ 8¢ €8hpI"enEit* havi ng the tag
conpl érent seyrRtAeeliof etapdinanthy( @) -det ettthagrither Aaciheobidenderfvati ve
i ncor por at gduiaitiey tdFenidlebBidel frightfpaly Eeiasite: edanbEfyhithesbas@)!l ocat ed

at the 1ocys, Qé;letl;':.e HUGLLE neoygor io(l E’% el %rﬂ%ﬁ)ﬁé@ gﬁcﬁgﬁ tag of (a) is

uni que for eac nuclerc acid ecu st eps are carried

out with sdPAlTRTEFRFEHSY eEup %a"isﬁst‘i?é’"‘b’?%%@h(‘f’é i %‘%Féﬁs’di“he"?‘n The!
derivati ve cearblsech ddf theeryiajuditessiae owd fhos phatogher, Faoiriradpectisve
conpl ement aCa#td Bediivh BGRE Hond3 efertB i AWoNe PP, HON nef15U0E! gRddeal o

identical complieppnts in spacially discrete
.(c) specifically hybridizing the extended primer formed in step (b) to a
tag complemeﬁt having the tag complement sequence -of  (a); and
(d) detecting_thé 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 eéch nucleic acid molecule and steps
{a} and (b] are carried out with said nucleic molecules in the presence of
‘each other.
- 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.



_regions on one or nore solid phase support(s). 10 Each tagzggﬂglzgagnt can
include a | abel, each such | abel being different for respéctive

conpl ements, and step (d) can include detecting the presence of the
different | abels for respective r hybridization conpl exes of bound tags :
~and tag cBMPP8WEMts. 25 July 2005 WO 02/ 059354 PCT/ CAGEIODOP008B2 Anot her

. aspect of the invention includes a _nethod of determ ning the presence of a
target suspected of being contai ned in a mixture. the method conpri si ng

t he steps othdy) ad | 1. .h rget w.th a first bel; .(Ji) providing a
first det e%%?gé\érn%éip%tg 5 0éElapa :;“é‘(;}ecr)1 g%rgg%ff S B 'ﬁ?j'fhr?é ?go%f"'hegm get and

i ncl udi g PP P a3 oF | FYReR6sT Y Hos sprirénsst Tetremiserare to the

det ect ¥6n "fOPEtY RIMHEE theotdPt iobns suitable to permt (or cause) said

speci Liic bi nebengief thhearsd ool § SRd: harget; (iv) p;\ov;di _n? a famly of
suitabl.g,ta ment s, of .the invention wherein the fam |y contains a
first {136 cglf}c}%}lagpnljégﬁ?_ 1§3Fn§t§g:slé’ﬁume°ﬁ8t T e APETY T SHEAYE B Hhe first
‘tag; (v) expBsithgYhirdafifiseatdrehéagani ly of tag conplegsents under -

condi t (idhs swdsaid @ sonpPerdt thd AixGRUS) tisPaciddetohBididi gadd-on of the
frst tag - condBtbus! Sulcath £ QUTIGHENor (Ulde) IELET NOINY: WASLAST .2 pai d T st
det ection rrgéetcxlehyabgltdl zetd to afirst sald tag conplenent s bound to a
-said | abell edlet_a‘rgefl in order to deternmine the presence or absence of said
tar get3h t AEPvAT3RGUR efamiPr ef evwdbilsie, tacheodlentnisagt coaphesmribnihekéiiked- t 0
a solid 5 stppestilgtcatspechliGst 0aatdRP1ent NRVSUPROEI AL Step (Vi)

includes delgeldddd.t e, RhEseNCe, Of;the first label at said specified
| ocat i Al so, thefirst ta%cofgpf;.enen?g’can include a second | abel and
t1e ‘gre

on.

step ((\‘/r?) i TGS HerrarRienge LeRE &-3gf crmdenintstunday woedbridns | abel s
i n a ‘hybri dfyddbiohplrexmigf (bheanpd)etyecant: bherifdicstiohas 10 corp] eaent. - w
Further, thad argeks GRRApR&8€! ected fromthe-group consisting of - organic
ol ecyl.es, ANLLOENS. JRLALEI ns, .pol.ypeptides, antibodies and nucleic acids.
The target can Bttt Bt |e§e?1 “4d ét’"%gt e ‘%%Ct%lﬁ%l"ﬁ’&ﬁtfyehi’f%db’eedaﬁo anfissdy
speci fic fof*'Chd? srErgrt is pourphge anfriferabediad st anpoldypept i de or
" protein anddtheningbelel bregestepr CaisendC biide e aRiry@atinOheOhifthdor escent
mol IeC_u‘I es, _Pfﬁfgeé;ilgﬁmt:ﬂe filtillseteaBYéc%i&!&n@&_@ ilﬂﬁdeh!é%eaT&%i&arget C?“ be a
nugl ei an | abe ng st can include ingorporation o
fl 5or gg%%%tk dar‘r:DF‘eSgtﬁ Jgfsl,cafcﬁj |t%?lgﬁglﬁ%gds Wpport ama step (Vi) inciudes |

detecting the presence of the first label at said specified location.

Also, the first tagrcomplement can include a second label and
step {vi) includes detecting the presence of the first and second
labels in a hybridized complex of the moiety and the first tag

10  complement. - C e
o,

-
Further, the target can be selected from the-gfoﬁb‘éon;isting of
organic moleciles, 'antigens, proteins, polypeptides, antibodies and
nucleic acids. The target can be an antigen and the first wmolecule .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 mbléCules, radioiabelléd

20 nucleotide, digoxigenin, biotinylation and the like.

Further aspect of the present invention, there is provided’the hybridized

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



20 nucl eotide, digoxigenin, biotinylation and the |ike. %SW%T Apgect of
the present invention, there is provided the hybridized no Ie and..
primer of step (A) as defined above. f ; 25 July 2005 32a | Still another
aspect of the present invention, there is provided a set of nolecules.
consisting essentially of two or nnegabf the follow ng-listed sequences for

t s . G, TTGAGATTAAAG. - (SEQ ID NO 1
#éiT‘?’%Iﬁ%g;i%%’lAT?gth%%%wg ‘ggih %HE ’&g %&ﬁs‘rﬁf&i‘w&r A°{ SEQ I)D
NO: 3) TTGARGATTAT K EEQ BO"ged’ﬁ)t“e CAFTEAT TAT TCTEGATTITEALTT G
(SEQ | °N&Y 539° GATITGAFTEFARSAGATTGITGA ( SEQ | D NO 6)

ATTGGT QLD 2 eALEGEAT' | TGATAAAGGTAAATGA (SEQ | D
NO: 8) %&ATT (g%c,;g% DNGo9)) GATTGATTGATTGATTGATTTGAT
( SEQ | BaMNirhQda rTHOATANFAAAGAAAGT GAdHAAD (\ISEQ | D NO 11)
AAAGGAZATHAT LEATAMACEGNETSEQ | D N@sE2)1p FETAGATTTGTATGTATGTATGAT (SEQ I D
NO: 13) catAETTEATASAGIARCGEATTGATT (S8R 1D N&:94) GATT AAAGTGATTGATGATTTGTA
( SEQ | BANOGLETCTARMAGATIGASAGAAAGAMSTGIR FSEY | D NO 16) .
FSEQ | D N¢FEY)ID HQ\AUTGTAGATTGATTAAAGAAAG (SEQ | D
BAKRE |IB N@% TTGATTGAGATTGATTTTGAGTAT

I.D NO 21)
TTGAATGAACATTGATT (SEQ I D

AT A AAAGAT IIB mg)]g TGATTI GAGTATTTGAGATTTTGA
(SEQ I&%&@GTAEGEAMTGATTAAWAA #SEQ)I D NG 26)
GTATAAMGEATIGOEEEARAGNAGATSEQ | D NGHRY D @'A'I@TTGAGTAAGTAATTOATTGA (SEQ | D
NO: 28) GATTFAMPOGTESASTATECAAAAAG ( 8EQ D MBI 129) GATTTGATAAAGGATTTGTATTGA

( SEQ | BrARBAS! W@MF‘F@\AGTATT@WAG GEG)| D NO 31)

TGATGATTTFPEPIRAARAREITRACTSEQ | D N@@é@ 'f’TTGAGATTAAAGAAAGGATT ( SEQ

| b-Na GTTGA" RARAGETA Eg)l 34)
TTGATTGAGRTTGATTTTGAGTAT : (SEQ ID NO:20)
TGAATTGATGARTGAATGAAGTAT (SEQ ID NO:21)
GTAATGAAGTATGTATGTAAGTAR (SEQ ID NO:22)
TGATGATTTGAATGAAGATTGATT (SEQ ID NO:23}"
TGATAAAGTGATAARGGATTAALG (SEQ ID NO:24)
TGATTTGAGTATTTGAGATTITIGA .  (SEQ ID NO:25) .
TGTAGTAAGETTGATTARAGGETAA (SEQ ID NO:26)
GTATAAAGGATTGATTTTGARAAG (SEQ ID NO:27)
GTATTTGAGTAAGTAATTGATTGR (SEQ ID NO:28)
GTABADAGTTGAGTATTGAARALG (SEQ ID NO:29)
GATTTGATAAAGGATTTGTATIGA (SEQ ID HG:30)

. GATTGTATTGARGTATTGTAAARG (SEQ ID NO:31)
TGATGATTTTCATGALARAGTTGA (SEQ ID NO:32)
TGATTTGAGATTAAAGAAAGGATT - (SEQ ID-NO:33) - .,
TGATTGAATTGAGTARAAMGGATT {SEQ ID NO:34) "
AMAGTGTARRAGGATTTGATGTAT (SEQ ID NQ:35)

' AAAGGTATTTGAGATTTGATTGAA . (SEQ ID NO:36)
AARAGTTGAGATTTGAATGATTIGAR (SEQ ID NO:37)
TGTATTGAAAAGGTATGATTTGAA (SEQ ID NO:38)
GTATTGTATTGAARAGGTAATTGA . -(SEQ ID NO:39)
TTGAGTARTGATARAGTGAAGATT (SEQ ID NO:40)
TGAAGATTTGAAGTAATTGAARAG -~ (SEQ ID NO:41)
TGAAAARGTGTAGATTTTGAGTAA - (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 .



AAAGTGTAAAAGGATTTGATGTAT (SEQ | D NO: 35) AAAGGTATTTGAGATTTGQgT@Q@c,@EQ I D

NO 36) '.. AAAGTTGAGATTTGAATGATTGAA (SEQ | D. NO 37)
TGTATTGAAAAGGTATGATTTGAA (SEQ | D NO. 38)  GTATTGTATTGAAAAGGTAATTGA - (SEQ I D
NO: 39-) TTGAGTAATGATAAAGTGAAGATT ( ID NO: 40) - '..

TGAAGAT TEGAAGEAAFLGAMMG s nrre  ( SET T, ssggq A1), JQCS‘.AAAAAGTGTAGATTTTGAGTAA ( SEQ

| D NO 42 )+ rddahB T ERAMAHGAT TGTA
AAAGT T@é%idﬁ% ATdCGAAAGE(:SEQ | D NO l(ié;}g @A}}ETJ;;IB}AGATTTGI' ATTGAGATT (SEQ | D

NO 45) ArAGASASGATETGIAGIARGATT. - (SEQ 1tDwbiBs5)445) |
GTAAAAAGANAGETAFARAGEFANISER | D NO. 4730 GATTAMAGT TGATTGAAAAGTGAA (SEQ I D
NO: 48) - AAAGATT TEATGTATGALSEQ (IBEQ | INO- 49)
AAAGGATT%‘;Balszetrf@.M«!\"Giri;&;@z'1?(1?@&@(rig GIEE | D NO $85Q IDAFCANITGGTATGTATATGAATGA (SEQ | D
NO 51) 2BACHITGTOHIETCRTEA @MTGAATCWQTGQTWTG (SEQ | D NO 52)

ATTGATT ' i | D NO E&jQ GATGAAAAGATGAAAAG ( SEQ | D
NG 54) AL AGIGTE "TGA ( SE ‘bI ATGATGTAATGAAAAGATTGTGTA
(SEQ 1D M55 AT TGATOT NO: 57) s -
AT’ T@TMMWMT&%Q I D NQ&S) 1o TGT GTAATTGATGATGAA (SEQ | D |

NO: 59) APAAGETATARRCHEAARGASTAA ( SERHDINOER)) TGTAATGAGTATTGTAATTGAAAG
(SEQ | D N@a8E) sAGTATANAGAAAGAT TCGTAABEGATH SKQskD NO- . 62)

TTGAGT AATIPASATGTGARATGAGESED | D NO 630 IFGIABTGAATGAATTGTTGATGTA (SEQ I D
NO: 64) WAWWAAG ( SEQERDINGI®SP)  TGAATGAAATTGATGAGTATAAAG
(SEQ | D NOBEYT~ CTARSTIAAITEAMGATTERTEAT? SEQSPD NO 67)

GTAAAT j: s h‘" € ;‘"j,'“' (SEQ 1D NO. ?*FGT‘?GATGATTGATTGAAATGA (SEQ I D
NO. 69) AT AT RACR TS TGA (SEQL Di ATGAAAAGT TGAGTAAATTGT GAT

(SEQ | D o Adcamhh by T AT GATT NO: 72)

GTAAATTGARGRASARGRTEATGARRABID | D NO:(43) nﬁ&ﬁﬁ? TGTATATGAGTAAATTG (SEQ I D

NO 74) CTAATGNTAAMCATGARGATATTG ( SEQsED MON65Ys)

TTGAAARGATTGGTAATGATATGA, (SEQ ID NO:76)

© ABAGTGARAARGATTGATTGATGA (SEQ- ID NO:77)
ATTGATGAGATTGATTATIGCTGTA {SEQ ID NO:78)
ATGAGATTATTGGATTTGTAGATT © {SEQ ID NO:79)
TGARAGAT TATGAATTGGTAAGATT (SEQ ID NO:B0)

. ATTGGATTATGAGATTATGATTGE {SEQ ID NO:81) -
ATTGTTGAATTGGATTAARGETGA (SEQ ID NO:B2)
AAAGATGAGTBAGTAAATTGGATT (SEQ ID NO:83)
AAAGGTAAGATTATTGATGABAAG (SEQ ID NO:84)

. ATTGATGAGATTRAAGTTGAATITG (SEG ID RO:85)

" GATTATTGGATTATGAAAAGGATT {SEQ ID NO:86)
GATTTGTARTTGTTGAGTAAATGA (SEQ ID NO:B7)

. ABAGARARGATTGTTGAGATTATGA {SEQ ID NO:88)

| GTATARAGGATTTTGRAATTGATGA (SEQ ID NO:89) .
TTGAGATTATARATCARATTGTTGA {(SEQ ID NO:90)
GTATATTGATTGTGTAATGAAAAG {SEQ ID NO:91} "
CTGATATGAATTGGATTATTGGTAT (SEQ ID NO0:92)
ATGAATGATGAATGATGATTATTS (SEQ ID NO:93)

. ATGBATTGATTGGATTGTAATGAT ' (SEQ ID NO:94)

- GATTGTAATTGAGTARATTGATGA ~ (SEQ ID NO:95)

- GATTATTCGGATTAAAGGTAAATGA (SEQ ID NO:96)
ATTGTTGAATTGATGAGATTTGAT - {SEQ ID NO:97)
GATTATGAGTARATTGATTGTEAT {SEQ ID NO:58)

: GATTATTGTTGATGAATGATATTG "~ (SEQ ID NO:99)
o TGTAAAAGATTGAAAGGTATGATT (SEQ ID NO: 100)

Yet another aspect of the present invention, there is prov1ded the compos;tton
as defined above wherein under said defined set of condltlons, the maximuom 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, .
more preferably no more than 5% greater. ‘ 5



TTGAAAAGATTGGTAATGATATGA (SEQ ID NO 76) '.. AAAGT GAAAAAGAE’ Wg%TGA ( SEQ
~IDNQ77) '.. ATTGATGAGATTGATTATTGIGTA (SEQ | D NO 78)

ATGAGATTAT' TGGATTTGTAGATT (SEQ | D NO 79)= TGAAGATTATGAATTGGT AAGATT (SEQ I D
NO 80) AT TGGATTATGAGATTATGATTGA (SEQ I'D NGO 81) ATTGITGAATTGGATTAAAGATGA
(SEQ | D NO 82) AAAGATGAGTAAGTAAATTGGATT (SEQ | D NO 83)
AAAGGTAAGATTATTGATGAAAAG (SEQ | D. NB284)  ATTGAT. GAGATTAAAGT TGAATTG (SEQ I D.
NO 8 DeTAED AEFCATIN GAMBEMAENTHHREQ | D NO 86) ' . ..
CGATTEGEAAETGTTGAGTAAATCGA (SEQ I D NO. 87) AAAGAAAGAT' TGTTGAGATr ATGA (SEQ I D
NO 8a) GIATAAAGGATTTTGAATTGATGA (SEQ | DNO: 89)  TTGAGATTGTAAATGAATTGTITGA
(SEQ | D NEFHUP “GIATRIT. CATTFGTERAATEAAMAGS (BEQH D NO 91)

TGATATGAATTGGATTA7PGGTAT (SEQ I D NO 92) ATGAATGATGAATGATGATTATTG (SEQ I D
NO 293) ATGAATTGAT' TGGATTGTAATGAT (SEQ | D NO: 94) . '
GATTGTAATTGAGTAAATTGATCGA (SEQ I D NO: 95) GATTATTGGATTAAAGGTAAATGA (SEQ I D
NO 96) ATTGITGAATTGATGAGATT TGAT (SEQ ID. NO 97 ).

GATTATGAGTAAATTCGATTGTIGAT (SEQ | D-NO 98) - GATTATTGFTGATGAATGATATTG (SEQ I'D -
NO 99) - - TGTAAAAGATTGAAAGGTATGATT (SEQ | D. NO 100) Yet anot her aspect of
the present invention, there is provided the conposition as defined above
wherei n under said defi ned setof conditions, the nmaxi num degree of -

hybri di zati on between a nol ecul e and a conpl enent of any ot her nol ecul e of
the set is no nore than 15% greater than the maxi num degree of

hybri di zati on between a nolecule and any conpl enent of a nol ecule of the
set, nore preferably no nore than 10% greater, nore preferably no nore than
50 greater. - ', 25 July 2005 32c DETAI LED DESCRI PTI ON OF THE | NVENTI ON
FI GURES Reference is nade to the attached figures in which, 25 July 2005
WO 02/ 059354 PCT/ CA02/00087 33 Figures A and IBillustrate results
obtained in the cross- hybridizati on experinents described in Exanple 1.
Figure I A shows the hybridization pattern found when a mnicroarray
containing all 100 probes (SEQ ID NGs:| to 100) was hybridized with a
24mer ol i gonucl eoti de having the : '




5 conpl enentary sequence to SEQ | D NO: 3 (target). Figure |§5§DQ%O$
pattern observed when a simlar array was hybridized with a mx of all 100

targets, i .e., oligonucl eotides having the sequences conpl errent ary to SEQ
| D NGs: | ;D%% Figure 2 shows the intensity of the S|anal MFl) for each
perfectly (1'8 Pthed sequence (indicated in Table I) aR T’Ft*%”‘l?@%)l ement
obtai ned as described in Exanple 2. Figure 3 is a three dinensional
representation showi ng cross- hybridi zati on observed for the sequences of

Figure 2 asiigessy ibedaif 1ﬁ>eamte l%sumeoﬂt%mé §ns&evv;}o' p Figure 2 are
dr aw ngﬁ@ ure 4 is illustrative

r epr od t di 1t

resul t s géb'tggc?lne)&oefmmengﬁ cfl% %e%dgl Exaf"%:l'egét RB"P3ER] ar get No. 16)
when eXpoddtration p %eméomﬂ%@ afmiExearphe contaihindVEll flos pealeds bemd i s
pl ot t TR NOs:1 t@QODE WA LB EVBCDWMENE S, ke dllﬂc}(&ﬂi:l&i&lm awiggsea famly of

i rﬁnﬁéénﬁ»léﬁe‘ﬁgﬁyh¥gfu'egéez‘:9%EQ m Né%ql(@éﬂ-?, ?’B ﬁ lon includes a nethod
for sopting conpl ex . .nixtures of acul es ge% “OF EF‘am’T’ll es of

t he sequences X 3T PHRICTEY i'RE agiftiTed Wity “‘IFhé‘ffa&Hﬂ 190 axgpts,

ol'i gontr®-eRlitgenusdepfédrsebavdigs heescdesicgnetbnserastirg &5 spg avimhe : mivai mal

cross imdbridi zation during the sorting process. Thus any '.. seqguence

wthlnafaﬁrﬂg,! f o Oof, Crpss bridize with any_other
seguence deri vﬁeédgfsrh%%gt e ns+ r% Eeer -l O%IFP %grhi?ﬁ?lpﬁifﬁ%‘&t%n

condi tTofesd Rﬂ%’ﬁﬁ"%y“mi%’@dsm TR Fh apf gl tgr qompIdent rebbaited s S

parti cidsgribpduefxdAmpla 2. hi ghly paral | el processing of anal ytes. 30

Fam |ies ofmgu_ieg@rmgcg ngggglr%gygﬂgg eE@Q&n g‘% Qré-;,1 Lnvention includes a
fam | yy?gjﬂ LAnEr, P %0 ot| des t hat have been rmgns]frat ed to be _
i ni na Cross- hybr OﬁY‘g UG CRIMSHEH SF Farure s d?%‘l’%ﬁ &t

pol ynLFdﬁaMei tes Thy rﬁﬁi}‘frs \rdefylingBionrd anidey rafrofiays, aland thheir 35
cai¥pl elieptisl as thagdeardpyenents. The ol i gonucl eoti de sequences that bel ong

to famli e&‘l@jresn@qléeﬂ(iﬁ§txta@§'&e OQQ:eQth: e&ﬁ?:l ? rrogg. JD: b dllzatl on behavi or
can bet derl \(1%!(3 %\ﬂ% ut er prograns (gdescrl i A REEFatT onal pat ent

publ i CAtTon O Y N°Trl’é5’p‘?]%f§r§‘??§s‘t?s§°d:hﬁe%%oﬁlroéﬁs gEnerating a
maxi mifFReRIgDRT Bife Whlfnalqayhéne@@ss%)lotted hybri di zi ng pol ynucl eoti de
sequences that can be summarized as follows. 25 July 2005 WO 02/059354

PGH/ C%@&QQ%O%MQ First, a set of sequences of a given length are

created based on %hven nunber of block el enents. Thus, if a famly of
pol ynucl eofEP?jén%ee“ﬁﬁ PESVides anfRmidptqfeinipalieriost rhybaktjebnd s desired from
a set sefiugcey .ockheeliemanic, ivdelies el rbal £f6OEPELiSENEd1aGi-aakt4des, then a

fam | yoDdcu2dd 1By ScheSuBeBerabfdes of the sequences as oligonucleotide sequence
tags. The families of oligonucleotide sequence tags are designed go 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.



.5 considering all positions of the 6 block elements. In th?g ?@ there
will be 66 (46,656) ways of assenbling the 6 bl ock el enen generate
all possible polynucl eoti de sequences 24 nucl eotides in |ength.
Cbnstrainbﬁnﬁm§,‘Pposed .on the sequences and are expressed as a set of

rul es on 8itities of the blocks such that honol og)CHEARYE®7any two 10
sequences wi |l not exceed the deg@&e“of honol ogy desired between these two
sequences. Al |l polynucl eotide sequences generated whi ch obey the rules are

saved. riS@gUanss: eemaﬁén%@%fas Qi P&! ﬁextgtﬁdafe cr% %Qeaggxtl%fg} e,an incidence
natrrx a;gg matrix is resented as an t he

Ge
sequences Ofnl?t 8mentFed Brp ?tayf?f‘t‘ﬂ%é’ifn%"]?ﬁ“fﬁlﬁﬁ'f‘idﬁ ?ﬁ%%%ceﬁy%'r di zi ng
are f otfdetions 1(54'%Frél jglenash Jtshéesstlrﬂﬂblfemglaaffﬁt ofpfsi blpchpsiehante, mschi pl e
cl i queslen@nc ecrEtingue nue Itk Bdddi, Nghed asmhltﬂbl ¥ baige NUgbek 03 sequences is

found, cdnbBgaSeQYERE Bns S%P8L A ed t determ e if it is a set
of nini mall o %ﬁﬂ! ?’)zfrﬁg g}ﬂ%%}cgsée% 04" hds Been"Uded to

br
obt ai n et Re (iytﬁ(fsﬁ EF 6’§sa55ﬁ‘§9381‘f1%ht?? ngbt%F@‘sejtﬂﬂe‘T"ébF‘e genedase Hile the subj ect
of t hirpspihlentolappiliechideorrque@eFhesneidiestidac livdesgen.r at i onal approach to
the sel ect icefstahi@OupS 1930585%@@@&@@@3 AL s edota-descrd he the blocks.

For e there.are n4 f ranmers that can be obtal ne fromn
Xﬁﬂpé% & Ide tltles Ofd!t;l %Eo S%:El 3? l}oma cg;yolbﬂ:érgert ﬁyémv In a nore

di fferent nucleotides, non- 'S and:ard
pref er?ﬁgﬂe’?ﬁﬁdﬂﬁﬁé}ﬁ’tz tiTerd the cleovpe of hoBFognsEined batweembhesentien nat ur al
nucl eotsadesear e AUs @dlyvbIet28: [Qé@feﬁ&@d)byne&itéﬂ)ﬁﬁicm Svelyetd-ap@les Waen only 3

bases 8 isefchve an;m Gnahps! ﬁe%%e%rﬂ?ude?iz cQILhELED o SLLANELS. uhen all

in
sequences. ha}(he one Bl ock sequences can osed of a Subset of

nat ur al” bases rrt)n‘tlden? P‘%‘?—éﬁr’;ﬁ Wetrn%eﬁdasea %@raaeﬁee%h et ithe Ferveeenl ocks
t hat atieh déeideisdead PrPPeehe ohdménp odsienilysedasl hhrddmdhe rarst fcosq fom

exanpleslidie el Bgmpe! @RbhAWnAY SOFABHARYTSbI4IGE Whes! QLERL on QL reduced

pot entd.al. k.9, Grass oM. nuclel ¢ al in nature. Sets of
bl ock sequences. ihat ar %é%ozﬁ%gp fergbrectn c%’ns r&cfrﬁ?gu?lﬁiﬁfﬁr&s of non

cross HYBTG 2 g tﬁa‘gedsewe?rc%ene dRotll #° ottt PHURiBiBdpY sXPPmt el y equi val ent
st abi [Hrb¥idipingheedugnerst. | Tris ofethitt hag Gepr Gbed ipl @x 206 the [100tdRAr cdlsock

sequengssia@kidsheagsebs szeslstmuléteprﬁtvmgeéé otaeug%tttettcsépl s0at; fehave

i s@t her nmal o e achi eve mai ntal ni ng a _const ant
b%ge coglge;sr?{ i o‘trjrk1 og&gl‘l? bl ock > L8q ua E‘eas"hsfr?ﬁh%éay 8?1‘8‘1@‘ InFERT €& A's or

T's f GPIEHER SPofc RTS &Fa8 feedespr té?eeF%ﬂ:) Piockao for reyeuplenirreddzsi iy sets of
bl ock d¢ éfpremc ¢stmwinkts patC @A MeS@dtaf d<@NTinoe KS £ 0frent @QYURIE €St haly-ar e

i 'sot heesmdara -Elage@log%a§ Q%@&:oﬁfhoﬂl g R cBrfengg terr&)&ﬂmen tg%?h ot her by
at legs ut y 2005

é %t for selectin suc uences

WD 02/0 5%&5 n%io 66'??8"7 I?E‘é:“f)%t}?"(:}éﬂt r?éFh‘tﬁT f9Fesel ecting pri mer
ard oPrﬁESﬁ%leéh@@ﬂ%‘éﬁet%aFa“@aﬁ vhise ofdyiddbases parsl ieddedl, reaiiEquest

( Robeptsfenaiaty at d}ff&bh@d&t%lerfﬂwﬁéu Q81 Lgéuenéés @&%%Lly Bi{&@ ik et al

. NUC' e' C Acbﬂﬁk%ﬁé{cgg’ca;ll?b@%érﬁpogéé ]of(:—i]‘ %§§th of natural bases most
preferably A, T and G. 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 erdss 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



Bresl auer et al., Proc Natl Acad Sci., 83:3746-3750 (1986) )25@[]%50612 like. 5
Addi ti onal sets of sequences can be desi gned by extrapol ating e
original famly of non cross hybridizing sequences by sinple nethods known
to those &2I0IS§3% inthe art. A preferred famly of 100 tags i s shown as
SEQ I D %620 in Table I. Characterization of thBCPEM¥YWOH: 100
sequence tags was perfornmed 10, tg determine the ability of these
sequences to form specific dupl ex Structures with their conpl ement ary

sequenges,airdch SESS, pot Lal_ for. Qss rh bridi zation. The 100
sequenggssf) we o ab o &lgg%ggtpeagonfa%g °GIAss” STTTEE=WTER e SBhey wer e
t

el € z%g#h S|dzed and
coupl ed t0 T hé™ FEEWYFEMIE® | (RefexgEen ebritdl e MeRadisyMolaBiod eofrdAtes wer e
Oy 3- | abtl @8°8ndRpbisF ¢ zald Yusdeid deilsl Jedeardh, . 17:5542-hesaniay) cont ai ni ng t he

fam | ypofs1288 seqienaeot ags: abad &BL 1,083 Of464RLEX 1554 VCLU B3 _de]E ecthed
i ' ach of the tag

ands quagdsi-fi.ed far h.0 LPesidions on the .. array. h

sequen es ?erfor rrgd&:%e%%%g%:{gﬁ %f’ K&t 5% P SPerPett Ih PR PG UpTigk atas

for med TR IFE BHEERE BIPrdfifirg iscainnces dyssimphe indtheds i lmwn underosst i ngent
hybr i dfidiedrncerdati.ons. The results of a sanple 20 hybridization are

shown in Figure alo&He : rj.di i : terp seen when a
g P g%@f&ﬁl?%@o& QQgJ'X éélrg\!né%%e V\}D?ﬁtgs.?hgo tl ?d&

m cro ont.ai_ning.all 10Q probes_was
conp!l Z'En%ﬁtgal(r:’yé}baég?%e%ézal%ﬂfﬁ. ‘Ph?hjéam?rl%é’tfsl%’f SHEICPE tagFotas revforEshond t o
t h&® pr thastBprerentaRili ook heseasemencesi yufert bpshiows dubiex pattern seen

when astgientdras veilthagheWSofylehbliazp Gedhdied MhXePhshkl th00R20.4;a5 08LS. These

resul t §ckBdi 681 H » ot 1 of .se uenc eWhI h is the subject of this
pat ent canyg cﬁsgegﬁgs ﬁg %dgrr%%l%e% n"(’)en-ecrl"élgg1 s‘ﬁﬁ%%iaﬂﬁafpﬂ"gte(it%f sequences.

- The TARIF 3T 1B nbiY B 6sPhyhEP divgi Fryfaesbermeéne dimkabe. expanded by
i ncor ptamatemsgtaidiad eemlentet rarecySegpare emdt idkidked Usedika1agnsd r uct i ng
30:ef uriHeesrrag it MHigo e At id65 10b e RRERX AR SrohQYL, additional words

were  d.nglys I neration. of .new sequerices to, be consi'der ed for
i ncl usi on agggﬁjo%-%e:aggs%%t aleil;l S fér)lle'% Anfy B “Beggetders cRathewer e obt ai ned

from tHE*AbETE “RetiiotRAUSTNG TE retfpemrdr 85 eiprdthi.s thases thhepehOent
addi t imotielh dwpleds wave Eermegielre chedbidhcad 81 POEERIE AroBORPHAgE 5 WAt h al |

pot entunabr GOFHRAL ihgﬂj_sidggaéén %Q&irtig\ﬁy.dﬁe g t L-EAQ )s;amVYQYX (GTTA); XYXW
(0]

( G, MY (GITT) . The . total nunber sequences }?:o_nt aining six words
u'sa%gﬁg htyﬁgl%f%g@gss? 51 %ﬁo\/\wﬁrﬂls Flagre ihre Houye 529°hewe theHubsidisgiionces wer e

scr eefBH T8 Eniheat @ WerrieRTe sontRatingcaht aPh prepet vdsi bbrieieansi thhat
pr eserthpotegntt abmilyhitdi-y abl QRLOIORL LG BUCH sc8s JrOpi 08 pOrL of a simlar

base (Br&hspo™AA 8% JLLd)cd WSy &f G Sa,.E8ch 40 of these sequences was
to the se u%}:;%;sg%“%?* i{%«g %I’Iﬂél %a S ami TSt Hﬁgg‘ﬂ"ﬁ’l 005 WO

gg/nggré’ggcfrﬁéﬁﬁa DT 1B ETTIO 2R JHPEFHEES 1Bk iadiix A adddqwences (SEQ | D
NGS: 1 teEFeto0) hep yemeins sindiieateethat hitte Comitini afeseqaentedi witkhtir eshol d of
honol egyiect heat tEBeattnt danchdideed BE L$Enily of non-cross hybridizing (tag)
.sequencesg. R
The family of 100 non-cross-hybridizing seqﬁehces 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




of insertions or deletions) such as 15 or nore nmatches Wt'ﬁs%ﬂ&ﬁfost he
original famly of sequences was elimnated. In other words

possible to align a new sequence with one or nmore of the original 100
Sequencesﬁio as. to obtain a maxi mum si npl e honol ogy of 15/24 or nore, the
new seque ROMRESY Uropped. "Sinple honmol ogy” between a pBFFCAP2/Mefuences is
defined here as the nunber of pairg of nucleotides that are matching (are
the same as each other) in a conparison of tvvo al i gned sequences di vi ded
by the1d® nbm@bsmpbﬁmﬁfngpggq@éﬁae@l (BLENRS:. ?1 mm%' gwequgggg ogy" is
obt ai ned.. wh ame 2Seque Cﬁtgia‘{ﬁ aI | gned W|th each ot hef 0 have the
nmexi num nunl‘B Tpai T et CEAT g In (RTE8eY dEkat fepsapgF é%lmi tt"llfiie“'@et of

new s@ﬁdé‘ﬁ??’é%c’% opAeAFHens Wasch efs €¥5r exl mooe aistdbee Wichnalydeft ensequences” .
One of oridieal Zadilgat® sSREHENC @S WAEIAEKEAL I Al bdhet NRSEN @Pqtf gferred to as

seauengeacthd 01 bl LI candhdaLe.SeaUences. W p.ohecked ggainst sequence

101 agg uegge uences, t hat cont al ne nMor € Non- CONSEcu mat ches
(i e, TENRES TS STRBYE IR hiBRE gy Gimalsy bamqlegy 5E)15474 ﬁﬁr@rﬁertéee#et'ﬂm nat ed.

Thi s r 8serse s droppedl "éimet hablagh dicdtaten saalienFesedubmyBsWd ch anot her

sequenaeringd seteekathe diBlr ic® HAW I QIJ166k 10 325 QILGACE: 1T anrlm%
smal | epget  of .gandidatg gocognea eg](I:e |s now conpar ed to. sequence 62
el i mi nati ng sequences that itar ned-s Jrgnﬁq)rséq‘f%‘ﬁesbf}ﬁ’é’é'ﬁﬁttiyvéhmt ches

ant” t hE° B otBEST PE Pf"éﬁé’éf‘%d‘atﬁrﬂs | “Maeimen griapkro homidixiai e obbgimedces
r emai Nty tvdl soyuearss sequEREed ek eatedris0sh thers andl dal easemMences i s
el i m nat@dr idk ﬂ»&r@&%a@é’hlﬂé nﬁ@f&tlc‘fe%nseﬁuéxg}’ % JRt &hees v th any other

previ oysl LY S sel ectgd candi dat e ﬁsﬁgguence > tional "Sét of 73 t ag
sequences &0 obt 87 a8 §E‘brF5e P03 t-5° f?‘fﬂldiﬂ'ée EBMIBIY - ofonserfuences
t hat wHEN EGhAfRcetrercenyvast a8EEr+:DIN@Erdert ond 180xobd Tableséqueame No
grEat eroisi milk afviet yanﬁmetmusﬁﬁueﬁ&esc&fzked Bg—‘algga glg&@lme 199 sgguence tags

of Tab} nce a t derived fromt of I gi pnal fam |y of non
&Bji F%ﬂ%%ﬂ@ﬁ%%%ég %E 1B RE™ 16 Bl f?%at BPE Lspect SFHH™ o

5

Cr oss

behaveZWPth %’i‘ ° Ft o‘ub‘zaft*i’oﬂr PPepErts edinipatede Shipeneddshveng SEQ

| D NOS"alisy €00 0§|Cm}é1<iat:e issqusIctes Sro0(vhidia bnSheH @RGEensE Nisl aflickbyecor r el at es
di r ectdngt st Rowt k0SS rly b1 Qi Zafept (SOUL BRS Brdheflser NALinsbgNet . 21, 5-9:
1999) . gmégt 0 24 onucl otjdes were expan €d 10 include 35
t hose Sﬁ%u ng I‘%}N&P a’i%tf’o oFJrlS\%Ba LR SCIHBFSS WY XYXW VKXW
Wyw Re¥k XOT PR n%&OWW?eW@%anﬂ(iAe rndes¢=4y Fewwerted used in

conbi nmtibr#hwet hrd e dapdidaeersedtm@ices Werdidifg ! hRrPenaatdpenef . SEQ I D NGs: 1

to 17eseu@c@armat@ep&slamatal seaéemg.elsouﬂaﬂyt% et agéés C' Udegn;rng“TtTheTo

set mq£§ﬁ;%9§% - c &;%& in tg guencﬁ%patterns
be inclu Tie set’ of *BARTToRAF  oUTeT Elegtesscalidatsopmueyys-02/ 059354
PGP/ ca02/ o@b%?d{htwea?l seqlictickaalsaenaes o dawiedt (SEeamt NoneoDfeot he 4ners
cont aJMTBru}stwump6§eﬁ of sequences that when compared to any of SEQ ID NOs:1 to
100 of Table I have no greater similarity than the seguences of,thé original
100 sequence tags of Table I. The sequence set as &erived 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



WKYW (GATG) , WXW (GTAG , WKXW (GAAG, WYW (GITG while ab§9uly‘§ﬁ6‘{§ ai ni ng
exactly six Gs. Also required for a 24ner to be included was”t t here
be at nost six bases between every neighboring pair of 5 Gs. Another way
of putti ngv(&;@m%ﬁs; that there are at nost six non-Gs between any two G s.
Al so, each Gnéarest the 5 -end of its oligonucl eoti deP¢VRAYMK_ hand si de
as witten in Table 1) was required _to occupy one.of the first to seventh .
positions (counting the 5 - term nal position as the first position.) A set
oL caneuqd?ﬁ@ SBGURACES hald) 20ata0btRL nﬁdutéy méxisni:mtam%? 3!2’36 W seqU_encr:]e
that was.d t rrg&g{ or nmore with any
of the pre\%g‘g)s' Eg{ha\(@?ah wgonucl eotl(?f g]éé Ros: 1 to 173). As
above, CHRAHHRS tFaT Y FqE Sseq‘ﬂéﬁc”éeqﬁh%edc%s%r?%% tEatr?diuﬂ%%Pée%equences

el i m netsetbdyy thegoripart sont tshenewtd betvean tdresy easghbbhimgperim ¢4 ed maxi num
degy eegqf.. plaéttsérnmyeomﬂpmgytmslsléﬂ#the%esmow nSEIUENGe,Wag al so

elimnated if e_we ten osecutlv s et ween the. two (i.
it vvagb ROt (a)m Gposs?é'gfé f'o% o SPETE & aﬁf"grﬁ fs&fuence cont ai ni ng a -

sequen%’égeﬂmci@tbé% d&he Raftbgnd dé‘?ﬂ |ae Wl?‘@nal% Egblen &b viep megeiredf t he
sequengeschely Ngecompas ad)st Ao seeaid ﬁcgquﬂﬁee(dmlabs&.eest'l-m nated if it 20

was pogsinpla ﬁ&wfaaessattﬁeaflggegagmléﬁuemgt 29 9&%@ éqggﬁlg or -greater.

A ropert of the nuc) eot 1 de sequences shown |n I's that the
mufi®h %té‘knﬁ?oh%|ebﬁ§nsa%@w g S?Wﬁn%%aﬁ%maf@% fi°§m‘n§‘<’/é}av§raeat er than 66

2/3 pereent sithhe dopeldagcefuse/ 2ther corpuier ag) @orilehmejoushseth the sequences

were 28 hitd biohycigenRi-at &&gvﬁsnﬁﬁilgﬁ@%)toﬁr SNAAL SULh afs.Qccurrence. |t

is W thm abl |t erson skilled.in,the. art given thefamly
of seqit})ence%ﬂgmgé e oh nd ca’% ‘%a% sf1eéj‘usnecetsje'c”'r%%‘Ié%"[l""i:ed%ﬁdd ot her sequences

whi | e FgPgEry™ tFl%’fea’i‘Fﬂ ngift ﬁ%li)lcai%i‘:’tl%/ P83Fm1ﬁ15?ﬁ Wa*i"@wo?sr?wbﬁl di zat i on which
the pophubbedbgidess ak/Iabl & skbhavdesdpetiredesmasis at ddnizahawve. 30 There are

210 pod}ﬁé@y%ggttbgemﬁ@&%ﬂreeaa@hw@,etwgelameeulc <§lenceltaus 210 of this
famly (%f gkgnucllgjo_tl des can work with each other mnimally

cross-hy PR set ot Faf - Ay ™ far e 157 ot ST‘SFﬁh’&‘Ingoatl des that is a
subsetsaqﬁ?m?h‘ef 29 (Pageth thils 65 akdentisal toi fisratdnge cmosachhgbtheli zi ng set of
pol ynuskesaticed esinfRomppbd)Cat A @Bcddd ¥dijuelbe {0 aexARPIARat2Q fOliecul es are to

35¢be 3Qr fadi sl 09 o8 d. a0l Iay?ﬂntaplsxg&ggl:@%' ek agS: 81 @ﬁ. A0 conpl ement s

coul d thus use any group of 30 sequences own I n Tab This is not to
say tHat- Yome subset s may be found in practical sense to be nore preferred
t han ot hefspropertyearrpt ecclvtuchestie sequandes showraipdalable Ol &y thatbskd i s nore

t ol er afkifin B0k ARho MRl BitYed 26:PRMb tde@RScENABT naWl Creldlr ivdinzed bpn 1S _

L d b
unacodrae. BEE jRRLS o Ui BSREREEE d1aG SRS BB R -2 o R oy e
desi r St BRAGY FERSBETY AR 1t gHge S REfveRY EUShGPt FCUFTPIPENgTh is within

the capability of a person skilled in the art, given the Family of sequences

. of Table I, to modify the sequences, or add cther segquences 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.



.than the 24 bases of those in Table I. A famly of subsequ?ggas 6b5
subfranmes of the sequences illustrated) based on those con A ne 3 | Table I
having as few as 10 bases per sequence could be chosen, so long as the 5
subsequen&gs are _chosen to retain honol ogical properties between any two of
the sequence¥ 0P>the fanily inportant to their non crosBCHGMZ98#ation. The
sel ection of sequences using this gpproach would be anenable to a _
conmput eri zed process. Thus for exanple, a string of 10 contiguous bases of
the first 24may ok dablaik!lvLol goﬁﬂuﬁlogﬁe%dtha@ggTﬁrﬁIgﬁb‘l Gé;l_TAAAG. 10
A stripg.of, ggghgg9%§ qmsg§n,ﬁgg1the second 24mer. coul d t hen ba - sel ect ed
and conpared for waxi mum y© dgaih St t¥eoF |SP}§%qu?F6§‘én(1$%quence '
TGATT Eﬁ?ﬁmcesﬁ%@ﬁmqe@ paEedicsetivenpantsiond doutbithen be
carri etday dsofdeberiv beesidert dtquemi coune eNBhQ@y, :80LnG e M. Of 66 2/ 3

%i%ﬁ?&%wss@i@n@i%gg ehane o SRR AL ENGD Rk irben AT T 9o TeATAMG
GATTTGIK%T?'EC&I n‘ifﬁ%f%‘“% TRSTREE 4° CATHFCATAAACS AT FGRATIONR  ATTGATAAAG
GATTTGTATT The KETCAPANGsequences uGAF TEHGF AP r8ach/NICEGA TRAMBnSHNET TSTATT 2
ATTGATAAAG GATIT GFAEEs 5 (hus HT%'E@M%G&'EH@%TTO BonALISATAMAG Q“TTTGTATT
3 ATT@%TAA‘%G’ %IITgrﬁ-ﬁe 2:IZI A}I{E%e se ectEd GATTTGTATTGATTGAGATTAAAG

10 A string 'of contiguous bases from the second 24mer could then be

selected and compared for wmaximum homology against th_.é 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
GATTTGETATT 1
ATTGATAARG .
GATTTETATT 0
ATTGATAAAG
: _ GATTTGTATT 1
ATTGATAAAG
: GATTTGTATT 1
ATTGATAAAG
GATTTGTATT 1
ATTGATAARG
GATTTGETATT 1
ATTGATAAAG
GATTTGTATT 3
ATTGATARAG
GATTTGTATT 1
. ATTGATAAAG P _—
GATTTGTATT ' 2
ATTEATAAAG
GATTTGETATT . 2
ATTGATARLG
GATTTGTATT ) 5 {*}
ATTGATAALG
GATTTETATT 3
ATTGATABAG
GATTTGTATT 3
ATTGATARAG ‘
GATTTGTATT 2
.~ ATTGATAAAG '
GATTTGETATT : 1
ATTGATARAG -
CATTTGTATT 1 ' : :
ATTGATAAAG : T

GATTTGTATT 3 ' ‘
ATTGATAARG ' - : : o



GATTTGTATT 1 ATTGATAAAG GATTTGTATT 1 ATTGATAAAG GATTTGT. G%i-rll‘ﬁ fﬁaél' GATAAAG
© - s 25 July 2005 WO 02/059354 PCT/ CA02/ 00087 39 _  GATTT( ‘Il '
ATTGATAAAG GATTTGTATT 0 ATTGATAAAG As can be seen, the maxi mum honol ogy
between.the two selected '.. subsequences is 50 percent (5 matches out of

t he total WeWSHSHf 10), and so these tw sequences areTaopawsbl e with
each other. 5 A 10mer subsequence can be selected fromthe third 24ner

sequence of Table |, and pairw sé’conpared to each of the first two | aner
sequences to gdgtermine its conpatabjlity therewith, etc. and in this way a
famly of |amer sequersgsadgveloped. '.. It is within the scope of this

invention, to &dxragmrtam |ies of 10 sequences containing |anmer, 12mer,

| 3mer, l4ner, |anmer, AGWeAAd7nMer, 18nmer, 19nmer, 20nmer, 21nmer, 22ner and

23mer sequences by anal ogy to that shown for |anmer sequences. '.. It may

be desir abl & tan bavasea, framinhyinh 1HRELULRGRS WD W &l LdRLE.Ar e sequences

gr eat ekudeRhLnod tgbage n shq in Table I.. 1t is 15

Wi t hi ntlg-heqllil:apabiq i tyof&g&opgggggc}%g%%eﬁgi%}ﬁe t gﬁa!}?ﬁgt%i‘?\?e%‘”f he% &1y of
sequentes S sHOWE TR FELTE To Lo obt"alth 8ttt RE% F ani |y of sequences. One’

possi bl e appréBrhsWraiErbe chp bensdettdidnfpnedehtised @noe safuedde odf  NDr e

| ocat i mtﬂeax_,nrmd gathdes cBArsaturakn Qlﬁsga_eorsi@ﬁadwggibgmsgg&%n@@g ¢hhe -l pngfar

sequen n e simlarity than any t the origina
non ZOQ%e %E%léhﬂgr ?%it?pgi@a\r%glggq%}ee%%‘gghbfﬁhﬁn ée( giﬁa ‘%%ea \él%ﬁlﬁffi %pn BF"extra
bases FEERESt &y es¥Gdences- should not result in a major change in the

t her nodynanitcis withimr gpesdope fothishinveatgosequesicestn afnitithat oset for exanpl e

t heo Gosepai@at cdisinihe 1INt BinBed 1 BRIVeERe10YeA0% Wit @/l iance from the

aver ageon.0f ,80% Jhi t hod i.nserting-baseg could be used to obtain a
famly of sequerces eg'p ztgﬁer iy g%" ases Ifo%gb.y GV &° 587t fROraf T ami |y of

sequentBETt1EE¥5H be used as a famly of tags (or tag conpl ements), e.g.,
those of Talblesyl berdeFabbte kb havera tdvely conbiguetesegueariershate bhese two

t abl lelséeqaeﬁdéig i glyxadtegem QBnghh! dkl-x_aﬁa;aagi ddher 1LGAGREZ Snkl %)rf:@gl?ﬂce?m liges; ot lhat wor k
equal | Y 3, W8 i p _takin equences_of . Table 1 for exanple,
every T Coul d Sgpégqéﬁgﬁ?%]gdpﬁrgogﬁkgﬁaeﬁ %v?%eea]\:/térgjé"e NS 5Ff i cant
changesﬁqﬂerﬁ?é Elé'llogzég._n 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 rgadily‘
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. | _

Alseo, all of the sequences of a‘family could be taken.to be constructed

35 in the 57-3' direction, as is the éonvéntion, or all.of the constructions of o

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



~hybridi zati on properties would be expected to be observed. zg'l]j_uz onpsl d al so
be true if every G were converted to aC. Also, all of the sequences of a
famly could be taken to be constructed 35 in the 5 -3 direction, as is

t he conveg;d'@ﬂ) 938r all of the constructions of sequences could be in the
opposite AEAYBh (3'-5'). 25 July 2005 WD 02/ 059354 BFHEARENEH0087 - 40
There .are additional nodifications,fhat can be carried out. For exanple, C
has not been used in the famly of sequences. Substitution of C in place
of one or nefeeGre Llaididal hibaiddhesaauaiceail d.yig da sgguence that is

‘at | eagf, | ew, i, hopol ogy with every other sequence of the famly 5 as

t he pa?% i‘“?ﬁ 'a?wéesqrﬁgngge c%%esdeﬁ {78° BE™HEAPT P8R RER - | TPPELPRIRS BB<Sibl e to
subst | tUPE3E Ph PFateneie Bie b2 pertdc@as sqmenvy whild ebbguermesceshown i n
Tabl e thatAbaleogiust s Bubsi ibubliosy vath GveR, PHRgesbeRREOELIGLAI A S | S
POSssI b&@,th@rpa§m&é§ lé&&d%gcgchgseg.l 85 Ge C{Iodfﬁ%dq;asm&g '1; ?lhulss gs%igiebl e. It s
prefersr‘%dstgtql% ége rs‘]Lequer:gces of a given famly are o e game,. 8 or
roughly the same T'éhgth. o> Piéf &1 88Ty & AP ¥HeCSsbtieRE®scHT shovmaim |y of
sequent®scof- tMadogawrbnt sersthovdna dfehghhplishatesi sewbit hbie hivasbases of the
base- | grgibieof of hebavernage oOhnthiecd aridy. o.Me prefernabliya.all sequences

are W thingfoeur he_ average base-|engih. Even nore preferably;
al| or _al nost elljff?@%gé%g&%ttestﬁarséwﬁ 2 ?r?§taf1|9é‘éenb%§"é§y 8 et EF %y e

bae- | ThJTIF oY The oS Foamth-y. PIsEeTably s @it} |the flefusyres|ofios ttamily squences
have afddvemych ¢thahis savemkida hawene lehgtthendiasevkengt fivefpdshe @vesage of the

fam | yoasht1dngeidlod OuaOSRERR of Alhe Al Oyl L BLLLLY L 0P AL 0.l ve -sets
of sq;iléﬁ%g%gu; Lomt Qj(:a tfngrraivl¥ of sequences that is the su ?uec of “thi s
patent and renmove sequences iiat* ol dthe BXPtIEPesmale ahtesirabl e
hybr i dt128t% A Z0Tpsperrs edthivethidshbdsers By Hichesirsgoba-lgarucé2anhé de

Fars | i fewi Br.ef Brtabt yweoll, ganuel eohbde.sequaRees fivet Hachdirentdons are

synt hagkgad o8l rgCieyndiy. 81 apdard, nh horapmidite synthesis approaches 25
and the |ike (Caruthers R hode rh ptg‘ﬁrr%ﬁmééy; 154, 287-313: :..
1987; Li pshut? 8t°aPossRBIUF e~ GeRwison skilledpimihe pgodo deydvg sets @, Sci ence;
251, 7EIFESs frogthe il phtsegeercherthst risethel auokati BEY HhOA patent AA U Al

bases reucte asqieefis eearNueli8i Ke akpdSed o ML fn8Lk 2SI LARHIRS, L of fer.
adantagesh s dupl ex stability may al so be used (Hacia et 30 al; Nucleic
Acids Res ;27: 4034-4039, 1999; Nguyen et al, Nucleic Acids Res.; 27,
1492-1498: 1999; Weiler et al, Nucleic Acids Res.; 25, 2792-2799:1997). It
i s al ¥6RRISsTYy Brahesist frie Ol kawntibieoeidegpaticieot i de  sequences of this

i nventi on wkéderabiyesnabdibed et deRackRonas  SHGh; @S, Phosphor ot hi oat e or
shosPLaafAE el s T LY s el throush e
25 and the like (Caruthers et al, Methods in Enzymology; 154, 287-313:
1987; Lipshutz et al, Nature Genmet.; 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 ;27: 4034-4039, 1999; Nguyen et al, Nucleic
Acids Res.;27, 1492-1498: 1959; 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. )

|
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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 afleifaekadi 681l SRASE dggResi s, single

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



40 nucl eotide polynorphi sm anal ysis, genotyping, expressi 05 %@@5& ES and
the 25 July 2005 WO 02/059354 PCT/ CA02/ 00087 42 like. h™~appr oach
for genetic analysis referred to as the priner exten5|on rret hod (al so
known as gﬁri@téd gssaet Anal ysis (N kiforov et al, ~Nucleic Acids Res.; 22,
4167- 4175: 3 ad et al Nucleic Acids Res.; 25, 50865T649200087997)) s
an extremely accurate method for igentification of the 5 nucleotide |ocated
at a specific polynorphic site within genomic DNA. In standard priner
ext ensiloke.r eﬁctsuan&ppﬁap@rfbkca&ngimg%m%& LNA cantai i ng ,?r-mkgf' ned
an

pol ynor.phi G, S Lified by P ners that f t he
pol ym)rB%li % iﬂ Engtﬂ %nfjlé[(;ﬂrgdekrl1 to°r %ggﬁlyﬁb‘?:ltgb]ﬁfa‘éo 8t flesent at the

pol ynol Pricee SE88 Rg=thprd 46?71‘1%?5 d 59%4yn¥%és¢‘zeél Mugttict drdtls tee - p@lsy mor phi ¢
10 posPP¢OACTs Ferdal ed anredheatbl Yedirat® nie BifbdD EdaTRAentdy R EIBRS o£X%hENSI ON

reast i efclese st 16H360RE A RLOG £t HE 6 fied; t@%ﬁi for extension,
up tosgan%g@oxmel%cl osudebtrl h%s%@%sl each thgg eg%imgq{Nﬁ a’'different

fl.uor escent e It Rs & BORHORLE BRACRE @ ABRy CSRIRIAIRY 8f DNA
Pol ynefakiaed Pwraé’é é*tedil%ié@R%fnertlbeoRquwnemlnerst hiat: slasknglee base is
15 addeedlyorghiie ﬁteendnojrdéh&opfdeﬂﬂﬁy, w@cﬁlﬁxﬁlwﬁﬁ@%@oﬁ&%&& Lo d.be

pol ynobtpl%grphghtﬁtel N LS ly@%e{)t}g tity. oSde;t %eeﬁfil de present at a

spegific .. X 1 hic site can erm “hed PRt he

f | Gor e§cen °F3'beé’I {EEARICH Y | e thharinar-| rPcﬁFWP—”aﬂt@ehalnneach reaction.
One rrarﬁctmldfiamac% Fontalngigappr egohficl b biewptiveoUghDdtendiaa &y i mer
ext enston 2fiebLARbiQRILS tgﬁgrl{o!sl%&t@éﬂ ehcﬁﬂ@Q@Jﬂ@&‘%% 2Ny £ "%f§1ee%?r ate tube.

Uni ver sal, an t o enhance the throughput of priner
ext ens?%nri%gggrhgg nf)é (?R\Kg S Ymerase oahme aﬁe%n{(%enm“g‘ﬁﬂfa‘ﬁ#’ mul tiple

pol yrmF‘blPﬂ"%rassFt’es i Beatis Pf |dé€ect3(y PeReotAfee chstel fhatsesdnglle R0 C I egi ons
coht ai fideg Toneho R’ NpreoDOhy BRLR, Ca SitLSofACPoIiRy 2BPHS hadns.Qaet her in a
25 mul Eitlal e&ﬁdt}:Pngdfye@lg Il@é}ztlt]._{]%f mﬂenﬁfclgéél%nsﬂroge [ eagt I On I E carried out

as de1§c_L Cplgg above exc;Depé EI‘I nmers used a 5P c,” each

cont ai n| AT Gué “anv Etfﬁ'f‘lnteggbya he fdenpityog *gi?dﬂtqﬁ’ée%a‘ﬂéme f or

ext ens}"”c?ﬁ e ’[*‘Fféestldee%t i indwrgongiyd ieaedvhgenetspecidb maseguence woul d be
associ &taslchali td this sppeiabh GsUNsV €46 ai:ro'i@ﬁhlyl&nceaacﬂ' heshdl BRIhG: M 1 Mers woul d

bezdy brdadi Zgd; 4 Qa{.ﬂ%d aQ m&rj&lﬁ%{)’%a 0P I‘tl: mgr ext ension carried out as
In

descri bed %}I)love- hi s resu of extended priners,
each with & spacrtiseTIrEd a8 dentssdy ke (?ﬁ]aflméét ‘élrel %ﬁﬁoégltb’flt t9fep¥imenr por at ed
nucl eo‘t"itﬁ%ﬁmlfcﬂslséwaﬁgfqlﬁews pri megicexsde gsn@iicBACEIBAInibfamlt 28 ext ensi on

r eact i@agnabeid gbtdsdi s @fpli®iedhyafdray ﬂgégﬁkﬂwgs&%gﬁeaeﬁog ‘%" I%&PO l ever se

| 1ni =) X X L] cC = s eac
Cogrequre the srofner et R ERILISh i LehdielSiantiifons | e
e

diScr PFhESFTUOR esConPrifpE Preeswive reactimcks spotishoukdad hen
i dent ide§enihed pheveokiae thatoripopsinedasenale SpeRdfiiC cab®GabiQRinla July

2005 unigue universal 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. —



V\D 02/ 059354 PCT/ CA02/ 00087 43 Kits Using Fanilies Of Tag §9|9 Qges The '
families of non cross-hybridizing sequences nay be provide

use in for exarrpl e. genetic analysis. Such kits include at Ieast one set 5
of non crqs |dizing sequences in solution or on a solid support.
Preferably (?%e $84uences are attached to mcroparticl es PEREABY®0HT ovi ded
with buffers and reagents that arg appropriate for the application.
Reagents may include enzynes, nucleotides, fluorescent |abels and the I|i ke
that would be required for specific appli cati ons. Instructions for correct
use of for | ven a |ication will be provided. EXAMPLES
EXANPLEi%ePﬁf)ltgn%aﬁgﬁ%st ?%&% eﬁp oss Tal k Behavior on Solid Array 15 One
hundr ed ol | Y¥nbtiddes aé fﬁ’Po‘b’@SSmebpmwswgleh@sami}am Ipyoefaed Giir E113SS-

t al ki ng§eohegdnutdreatdnges gfaﬁé)ﬂbTa’iﬁh,ﬁslls VRICE mgtﬁ@ﬂd@eg RY.dnLforLat ed DNA
Techinobo Glod Serbh Phyn Rk | i onucl des i ncorporated a-C6
ami nol {,nk grqup cgugl ed %élogéqﬁ 5 Egﬁﬁlg 091 ‘#Sﬂﬂ??ré Ci e ethyl ene

gl ycol acer eeiequﬁ?%aﬁe%rev@?t@cﬁ%d"t“%icﬁ?l@ﬁ'aﬁfcée?naeﬁ Farrmysidd fohl ows.

The 20b‘b%65%§n9\éleégwsL@Bél‘ﬁi@damolaflfam(EEﬁtﬂhatd;@m@ftléﬂ eMsifes1R8, MM NaP04,

PH 8. 5inclihe cpryahes mex@tsmntﬁqopggc@ne igolr LacenPhad shipeLaldelyde siide

Tel ecpemivddtor & us SPDC-[ -1 m croarray spo (ESI,
gl'ogont 0 %dalrn'l 0, §é141@¥é/%f§1 FRE TR So;}g1 S%Wﬁ%‘?ﬂ“mﬁ%e“%ﬁ?*o%??rﬁ’?eﬂ? Y930 pMin

di anet & 2J¥R° ?BBhﬁﬁ'F’d?é‘nﬂlé ’P‘?)Pé‘é‘ﬁ{dﬁé spaci ng. Each probe was spotted 8
times on each 25 mcroarray. Follow 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.
The segeenoeref olhpstclcat GRt Srabos r@@%@@&ﬁngocot Qefaﬁ'zﬂﬂze£§%oﬁpémlsenent of

the 10Qups £ es B16n S Jer e end with Oy3.
Each (%/égldai’g% %gﬂ%tg?g%? og}goﬁ%{é?eetgtl de vﬁggﬁsz‘ﬁ?‘?g?’z@&e%ré‘ﬁ%‘? 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 aisngehuGonb ofrmihe phatael ed (R00RS pEYSRENIBL Doy kO MY S MG, PH 8.3,
50, My Ko w1 Tuee ego These are | ow stringency ybr | |za

condi tions "dest gned 8 pitot i BBCH R GG otfs 5¢ é’é‘t“bﬂsq H?é ﬁ?@@%:opmée of the
fam | )}"hﬁ‘)fprﬁb‘?f‘ W%?‘feo%oqw%rqndv mhngswé@pﬁenteSSupehlg(hiehﬁidaiﬂdensre\n@i&mcar ried

out byntepesiyag 25 duiny 2005pc WO RR4059354,,BGT, CAR2/ %?.?J the
hybr i @hgﬁllbor;&aggc{al)ltl R Spogs ¢l ean cover slip then carefu p05| ti on| ng

formed were approximately 120 EM in dlameter
with 200 pM centre-to-centre spacing. Each probe was spotted 8 times on each
25 microarray. Following spotting, the arrays were processed -essentially as
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 pul reaction and

contained 46 nM of the labelled target suspended in 10 mM TrisHC1, pH 8.3, 50
- mM KCl, 0.1% Tween 20. These are low stringency hybridization conditions .
designed to provide a rigorous test of the performance of the famlly of non- -ow

cross hybridizing sequences. ‘Hybridizations were carried ont by depositing



the microarray slide over the cover slip in order to avoi dobulbbess The

slide was then inverted and transferred to a hum d chanber for incubation.

FoI I OWI ng hybridization, the cover slip was renoved and the microarray was
.. Wﬂmssﬁ pybri di zation buffer for 15 m nutes at room tenperature.

The sI i de Was then dried by brief centrifugation. PyHBEAYE]

m croarrays were scanned using a_SganArray Lite (GSI- Lumonics, Billerica

MA). The | aser power and photomultiplier tube voltage used for scanning

each hyty hobrzadkark 64 Qalrdyn War £ 9P g@)\?egdslllﬂ 1'91r geJarg% 0 prcr;gxt ré‘n%ne t he

si gnal tﬂQh@%g}Q/angﬂﬁmetoqgr spats, representing f TRt c1r.

resul ts, of a sa bridi zation are® SRHIST Ferrgd Fle%lblﬂﬂ?sand-'hEB F| gure

| A shoWslth"E‘shE}I?Pl ’cﬁ"f’é‘ﬁdoﬁndpéﬁ“éﬁ?r@ééw @\khenldacmrmeoa&ou:aylcemﬂlanm ng all

100 prEHdsvinashivybiizdiized wet bovehes1taNnE6treaorEd SIERLANY Q01,008 181234,

Thes 4 waiiea Gh Rkt @daR0! aG0F [B5RANG: 04 NE RLORE complementary, Lo the 15

target,, F Elgaurg 1B shows the pattern seen SIRPTAr 8y r ay'e _

hybri di ze 5 rlegfceé‘lt 1IPE4CEr get . Sl i I ar resul ts to t hose

illustrat ediYPﬁquF%P‘eC#O&rweW@btwanm fomgal lscanfrriheiseqe@nces tested,

and t Hembeasi, Billiézicafm he s a0ér M&C%ﬁﬁhotggﬁ&b 109, Bl '&9@““ eot | des

cont ai J¥=A 0, as .a set of ta or ta errents)
t hys estagﬁo?%eagg CLL 5}9 &?oss Tal Beha gP'blr“‘lﬁT’d 4B fiF ‘f“f”céc’on Beads A

gr oup ‘6f 106 FHEL GEBITEEYS T5P™ Fap| @ots werresestiod therperéasi patldhty  f or
use as a f dhe|zpsoftsnehianedrpye oybsisl bydibh d&zlgmgmpllhgﬂ@uggseg& xSz The 100 -

25 sequeneLsa s2besked Wheiadspak erhPle in;Table | along with the
¥ Ayt P% ga“r’ehggs RS FE € \ﬁéf"%‘ngonduct ed

nunber. s equences in

usi ng a?%eﬁéuén&ﬁgg Wﬁabwgﬁ%lzqgl{]éﬁ}brtﬁ? FFBITC At e enbAY EfribRebe TBYA36F at i on,
Aust i TEeThREsS of m3ized ‘FP@Soﬁ@'rhmwjﬁe@ Sequeneesyupl eeatastPrabes, were

Syt hésirged aSigotd gbnihewe @hé dastdan éé&h&g{eataeqlmmrgyg,ggqxly %dqgegl DT,

Cor al wiikk e, mi}p\g@,aly §0Ata) -£ach probe included a am nol rnk group
coupled to t'@%“ . of the ol | gonucl eotide thr ough a Cl2 ethylene glycol
spacer . Thé eﬁ%]l Pl BPisc il estatad dnxFigarddn wracdrainegnfai aling an

am ne°§r‘8ﬁp5&t‘?‘1‘a¥°e€a‘?ﬁsl§eduse@l therfeatttdthiynge tthe weki gonskendsi de to a solid
supporbata@ntndhtinigonsk1ebt GeR ehenlh 8¢ skareetss . { LoD QQQPL&”%gtS 35 the
sequence wf ﬂamgg&ag é%'ﬁ)ér%\/%ﬁﬁ 1%:%rrpl enment of the 100 probe Sequences,

were al so synthesi ze arget was | abelled at its 5 -end with
biotin. Al oligonucl eotl des were purified using standard desalting --
pr oceEHHEEE ZxnCrper Falle Gehatior Utfeskduend 6OBeRdE I at i on of approxi mately 200

gM'-. . i nasireip be, 108 s ikhd @dBRLES ofOf, wa cleotide-gopcentrations
vere or w25 aul .20 50 V0.0 @%%354 £ A iy Rl JRaE TS

spect r ophot onet ri ca Vil ﬂ"%ﬁ]male&t PR PO Cigdre |°&ﬁ%‘?ﬁl§leﬁFbﬁ¥HSde(ThBy1°°t he

suppl f% ences selected are separately indicated in Table I along w:.th the numbers

a551gned to the sequences in the tests
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 ollgonucleotldes by Integrated DNA

30 Technologles (IDT, Coralville, Iowa, U.S.A. } . Each probe 1ncluded a Cg
aminolink group coupled to the 5’-end of the oligonucleotide through a C12
ethylene glycol spacer. The C; aminolink molecule is a six carbon spacer
containing an amine group that can be used Ffor attaching the ollgonucleotlde

to a solid support. One hundred ollgonucleotlde targets {probe complements)

I

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 5'-end with
'blotln. 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



-Each probe was coupled by its amno linking group to a carzg %
fluorescent m crosphere of the LabMAP system according to um nex10
protocol . The nicrosphere, or bead, for each probe sequence has uni que, or
spectrall thgdz?Js bfagt, light absorption characteristics which pernits each
probe to b t1ngui shed fromthe other probes. St ockPﬁggéozﬂ’Q?sl"ets wer e
di spersed by sonication and then- asortexing. For each bead popul ation,
approximately five mllion 10 m crospheres (400 M.) were renoved from the
st ock f“iﬁf‘ém’cfseiinﬂ’eﬁaquph@tromeitlrlpslla*n’@lsladdﬁdntomlal kobr Atkidnppaiidosdeatmbe ( USA
Sci ent the eppp1Te. m crospheres were then centri fuged t he supernatant was
renoved, a r suspepded.in,2 L of 2 M MES

(2- (N m)rg§&| no) g?ﬁ)g%e&ué f%ﬁ gs Wi % g?rﬁ)r‘mppﬁc’f 5, followed by

vort exfRg LU AT AP ’Srﬁi’éeﬁ?ﬁrﬁf té‘P I@éw proiee {4eprdingSed. vol ume) was
added #te iPusinexdt pegporidi Mpebeadonnptd, abi ®Bad Ar¥oledbR pobne?. 5 L of EDC

Cr 0SS- bdqakfde ndsluBifiyl -03- g&cgfm%hﬁggj{pcgogr gﬁylaﬁ ca{;_bodl i m de hydrochl ori de
(Piercglaea &Qg&%[:ed‘ﬁbg{m i at el efore use ddiRg 1.0 nL of sterile
ddH2o fo 10 f omdé? AR L&D kteo‘he‘%&’I‘F-“’H‘F ¥ &FTeFee popul at i on.
Bead nf¥ES Pfebﬁer é@ﬁ%#eﬁﬁmb@ttedveﬁardlsﬁemﬁLttyesorabatrmﬁraﬂdetmr ature in the
dar k wwddiexipgr | @ei ceavmlﬁeedg|p|ag11aéus;eC@Mm&m@té&yaﬂvguﬁn%n freshly prepared

EDG o n_added fo an additional 30 mnute
i ncub ar{ﬁ?%ﬁ;dhlg% \t/\ﬁ‘good Pk’ Fol TEW fr?’héh%&;BﬂH CEISCUPHEUBAPT SN, 1.0 nL of

0. 02% S PReB- %@eeﬁ%srﬂoﬁ)miwﬁ@eammm @sohsdieadt frix. amgk vort exed. The 25
M cr osplreradens’ eeetiian tatgetiugbdle tidipasdab @it WASLLPRYEed,q and the beads

were nesHsRen f %SOdI um dodecyl sulfate (Sigma). The
beads wer e ce%t%gf#%end %algnalzg iLlé’ndflt ’hie YsUfe  fiat At rRreligetRiiarhe coupl ed beads

vere r¥siRpemed |(ﬁ1&f®0 P 6f5. 0Ll IRFIIESY [yl exBng Bedidiohicatig@oncent r ati ons
wearse td’memmuﬁsr mmgrm fhinl WtdsNgr, €8GkhePERAUALE QY 490 30 fold in ddH2O and

enumeratin o a _Neubauer BrightLine Henacytonmeter. Coupl ed beads were

stored as 1 n11 AP BSBPIACAPT o VREUme2oB 265 oo EP@ BrpyRitNeght . The

rel ati ‘\}eeﬁﬂg?orﬂatdleefthyélemlppmbeyuensrﬁoyxnﬂdea@hr&aa&ldpoméﬁéel) on was

asseswdpﬁyédTﬁfnaiﬁaélyDﬁ%%euﬁkﬁgﬁ laéﬂa/mgTr fén.%l‘ BF as%éri }d;{éyf d | abel | i ng
e

W th 0, us to, | ab -en smgestranded
DIYA Wmtgh&a@]l}(gg,yi[f% dwcﬁi'lTﬁyé‘ﬁ B oot 1y "”fgﬁsi’g‘ﬁr%ﬁml"ﬁ'@tb% Begft Mg6s bead

pSPul AFFDITER SGTHFEFEAPT 36 fa!%tﬂs 300D fremstrabeadin rhe)aato wibe used f or
hybr i dezitdionervasnp petdeethd Bl D pﬁmlE@mngp&Leghqp?I%%edcgﬂg ri fuged. The

super Raianb, Was &8 ad .. 25 July 2005 WO
02/ 05935;%319/ moz?n%’gg‘% fgg%“'e‘?%}’f SRR T B RREREE hen i ncubat ed
‘with Ftng TPEHRERD e Fesensy BRC muéﬁtn@ansi §twig o6f0.Bx% TAT buffer,” 25MM
CoC12 Tveavd2d JBbeghaml waf adBedttd reatB- edd/Tiex (ahl vareagant simeer e purchased from

Rog hepicrbaphedrdt Alere centrifuged, the supernatant was removed, and the
beads were resuspended in 1.0 mi 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



-reaction volunme was brought up to 85.5 L with sterile, di s?%l‘,hﬁ%oéslzo, 5
and the sanples were incubated in the dark for 1 hour at 3/C second

al i quot of enzyme was added, followed by a second 1 hour incubation.

Sanpl es i,n duplicate, as was the negative control, which

cont ai neﬁ‘??il@%ﬁ%onents except the TdT. In order to rBREGA2MI¥cor porated
bi oti n-ddUTP, the beads were washeggk 3 tinmes with 10 200 L of hybridi zation
buffer, and the beads were resuspended in 50 PL of hybridization buffer

f ol | owHgrdhenffenal ThmbhadsTherebiighi hdubbel WaAS a debBGiRdreaction

spect r ephei-e Bkt bic abhyt sUsd B8 SArREL{ALL eRkaYidin- Rhycqes YLhfin conjugate).
The st 'ia?&:tiﬁyiéj—idﬁwﬂ:j '?.—9% Lo, bié)ti n and%%é,%ﬁ%ccg%{rl%t n)réil(r?l’g{; )sémo%p(’gct rally

di stinct fromthe probe beads, "TiFeP T EHPTFLIEToRIE S - SRePEtRS was di | ut ed
100- f oFERI Ay BRI wart Pornsbufuperg sauml pl5viph sebriibe ditiited n,c5A- PE was added
di r ect kyd tthe 6aaP1dLAG ORuBRd4 NEVRALE, QL 1] ng QQE?SC. ap 37Celsius. The
reacti 'gg&nwegqug&alo}gzed on t hedé_ m nex100 Lab . cqui sition paraneters
were set' to neasure 1007 event $9P6r Fadadsthg seeoeddph®tvol ume of 50 L. 20
The r edBfUPETiSBt ai SrEBL%r eershBvnit durligare 2s wAs wamdgetiseen the Mean

Fl uor esedmbl,| whiets contaiddd 3110kodReQagdEepalheSalr! OF) 2fded Po1 0 2291.08, a

range @émoe 22inéQolrarB UL N a4t éh@ebe:a?sbelelniarl%sﬂ%ﬁgt ions  are conplete

for all of the oligonucleotides, this rTTustrates HRe KA i ntensity
thal wélfl 8- 15¢ BrrafireditopPuidaeh 2oy péedicaBe adratretirioendB woACant rati on | f
t he t arféybridieatioh ahvefdredonOTHIEEMNE) nalBASaBOURGe IR oe fnNE Al GG Sequence to

the fubdeeB8XddBbe OSSR R 1281 81,98S, ¢ ridization of targets to probes was
eval uat ed ol iﬁo 100. ol ihgonu ggﬁgd%esqﬁ? aé';éél TAREYTFETTOE di f f er ent

a Ws. e tic
bead %oélﬂﬁ?azcte fbnsT,Le FE RS BSY D FPebiafér @nd owbi Hiwecsrpthyéneisat e a nast er
30 beatPeRi@llerHisrinvg femt ihel prodd hesdct | Uins 1bmy/be ¢afy bedaopd . The pool  of
M €3 oS{res Sk 830RL ] 1484 PHARES;: t ybridi.zed i.ndivj.dually with, each
bi ot i nyA_g%egstagé[dggtdirThﬁ?ﬁ%ach tar g?ﬁﬁ/g's ?éligr?i 'ﬁl’eakﬁ%ﬁid\#‘aﬁeﬁ ly for its
speci f1c_Rybri diZatTsR W te PRE EGHHI Shedt drgutiseedi Spmibbiinieesd  sequence,
as wel 3t 35 Péfivst s Hencesptiont i werhydopl ghedadn o Wubinek¥eromher 35 99
bead- | Anqobiili @€ Gha tiftict €S RbreS OEHI €5 GREs L SN bvd R s L1 geggqgsg%g. For each
hybr i déaﬁﬁié QR Leacti.gn. 25 pL bead m x (containing about 2 § of each bead
popul ation in ybrrél. z’lal't'i on buffer) was addedto each well of a 96-well

Thet nowel | TRPER SRS clivdneare ishewt &d FaguR7C, Eachntier geh taas diluted to a
final McemcBntreicbon 10fendiBO2uFN0Ld knd Bebl¥bLhdiezat Ak 25,50l y 2005 WO \

021 05%354. BCTd CARZ! 0P0RT: tebadt! RUGLEL: o ANG 2P, (20 L) vas added to

each well Omgi I.ng aaﬁana_l reaction val unme or S SPEHI 28t i on buf f er
consi sted % 2FK *Nalf, H5. PRl R tige0g bk T Etiatoara0Ghe pH 8. 0 and
hybri g2l HHeriilve thave b nied obitai 8FC £hoOreadd tbé B @sad FacCknisar get was
arkgl yzedcenhration if the target (i.e., labelled complement).:was beund to
the probe sequence to the Ffull 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,mgnabling multiplexed reactions to be carried ouﬁ- The pool
of microsphere-immobilized probes was then hybridized individuaily with
each biotinylated ta;get. 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‘well 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/pﬁ in hybridization



S triplicate and six background sanples (i.e. no target) wegg, %Hgded in

each plate. A SA-PE conjugate was used as a reporter, as descrl b above.

The 10 ng/ nL stock of SA-PE was di luted 100-fold in hybri di zati on buffer,
and 15 gLyuRf oollgsfli | uted SA-PE was added directly to each reaction,

wi thout renoval, of unbound target, and incubated for 10-4S*H"l{es at 37C
Finally, an addi tiofal 35 L of hybt7 di zati on buffer was added to each

well, resulting in a final volume of 100 L per well prior to analysis on
the Lubdfrex1@8d LabpARso Aei ssg @D 8s REBE QLS Ens Gl e 4, Measure 100
events_per.bead usi a sa . ,volune of 8 NL 15 The percent

hybri df S5t Bh Waee T 2ttt e Y}?"E}Flﬁarwmé\?&ﬁfterl FPORHItER ©£. -2 he NET MFI was at
| east Bdnkd ¥ IEizePoddtafgebn Faskyr olmrede an lQleizatlons werds, a
cal cul girifemasast mdeféﬂrsoaaﬁymﬁe%rrp@cwr@&get( M:J 99&19&&{ M-l zero target

bac;kgr ca el wnfagkground > Ive" cross-tal k event
(i. 9%?’3%. tly?gﬁ g%%%ragg Q ?oss-‘ 20 rh g‘f)zg‘ﬁ ohJ* a8 d8f i ned as any

event FATEWAIAER- t ReSHEE "ﬁ‘EﬂigéFle fREJ1eed ent remetensPﬁ ylegdvEbadngi e- M | zem
t ar get abpae k gForind) ngfeherttatieds Ba- BE masrmuﬁ&&adldnyhﬂudmmas greater than or

equal artBc.pidl bidth! kndSh | O t0fq 1006 R OF, e, Rorlect]y mat ched

hybri d ‘det er mi ned under | déentica conditiong &rEectino pr obes and
100 t af g8 TEIfE; P albhepp remorpd. of E@%@GaMSlabﬁemewafteﬂ@'@f 25

i ntoer a]cft nbmsepessitice ofinahichnl@iidiat 8 skl nLofapakbect
hybr| dizatl gwnés-adgehdetre ning 9900 result from hybridization of a target
th a m smat che “Phe FEEMIHYY dBttafHEd. vodree PFI398tHated in Figure

3 Thé’eéb‘i’eﬁltﬁgﬁle?—“ toea@ﬂﬁ!a*r getthe upénaf@giabitral |ayquiettigni zed by its

mat ch|mga:parteb:e weBe 30t HOMIRsuRS 16&1%va% Bea29Q0 nRoNzaRgc! fic hybridization
eventsvf1 f(:,Exg)ul d have occurred when the 100 targets were each exposed to
t he poo of o* probes 6 events were observed. O these 6 events, the
hljﬂhest ndHe HeELS erbeidiret anersatetudatsidgival aegeioval i@nthica 10. 2 % of the
si gnalthebser MECwint t haspar iﬁfétglaherraéx%hes&g&albﬁcﬁg%o&d SRECIhEE 35

hybri q;o;@gl grh qg@lryt} 5 e300 t s thus _exam ned
i ndi vi dual | I sp(i'ancF?‘é:mI (%I g%?(? Zation rlaéﬂ‘@’dn%rl Effefit* sequence as

mcorfﬁﬁs’éﬁé)d FFE'EP’%WW‘%?“’G@ ere, as well as 'for non-specific
hybri di zat PotPoii tivet heosoipllereatts (Dfe.t hdgaifiednt 98 shaycgebr seedsences.

Repr es@Bitig katdon) wa2Beditlet 2005, NOWO024 %9&54115 i GAR2L0PQ87

hybr i ul t or target nt of probe 16, eafaﬁ?e I are
Shown Tea e (N e vy B LRy O USEmBiy Frdens

per f eSFF3F=he! q’thé‘ﬂe‘?f EErgete tho 2ebBgerhiybrstdimitionl thrtany thé the other 99
t ar gePsrigatlopsetead hybbidl hetdrotegoinigr st 1c81 dopmRSdd=at et hepossi bility

Of 100 probeg and 100 targets, there are 100 x 100 = 10,0000 possible different
25 interactions possible of which 100 are the result of perfect hybridizations.
The remaining 9900 result from hybrldlzatlon 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 each exposed to the pool
of 100 probes, & events were observed; Of these 6 events, the highest '
non—specific event generated a signal equivalent to 10.2 % of the
signal observed for the perfectly matched pair (1 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



i ncorporating the 210 sequences of Table I, or any subset bBa[RGpesi NtO  a
mul tipl exed systemw th the expectation that nost if not all Sequences can
be distinguished fromthe others by hybridization. That is, it is possible
to di stingy 5)7% fh target fromthe other targets by 10 hﬁbl‘ldl zation of
the target Wt s precise conpl ement and minimal ~ hybFFHEAHOWA wi t h
conpl enent s of the ot her targets.. EXAVMPLE 3 - Tag Sequences used in Sorting
Pol ynucl eoti des -The famly of non cross hybridizing sequence tags or a
subset byigrépftiol Fegansbaratdachad t&mgietngm uel £otd dg, R.phe ;sequences

duri ngasynhbges Jged ngraf ¢ |ed e sequences. | n order
to test t){]g e%gﬁ&&ir i of &%C%g b agtm g.?lh rWlle‘ﬂ“ﬁ trd$s hybri di zi ng

sequente" BAE §‘E|5§§%ﬁfent”fcglcr?fdd‘t@%‘ilﬁ@“é’ac‘ﬁthewe@ﬁ the osbguence to its
appr opf? deIttgcens obregmed.wo- di nensi onal or bead arrays, the follow ng

experi nent Was £evb&R0re 124 RhordriA0uselienss ;Yas, connect ed in a5 -3
speci fig. egn%ghe P53 exon _specific sequence\é? Grer rever se primer)

The connectin Sequence repreSENEeY, ot AEY Shv E‘éeré%p%fr?ent of the
nucl eofi"g® tﬁel é""dsékfﬂ@ﬁc‘é‘thwef gFierFatdre thife rosubSeguesitl generation of
si ngl esstueasrdechrDNA qiesingaigelif fxeat dHaNothbe: bAGyLREMELSOnP! iR Was

BOR, pr L s 8T ah goner o aaural LaeL R i eal e it B ccent ed 1 he

Edlz ;& genterate for eac

ForwaricllJE? 355 arrpl Fi'EEPT ot ﬁﬁ’"érpre‘flﬁetc’r?f“%lei‘“ﬁ%‘t aRé @intel For war d pri mer
was | alnéirédizatide aith eddipathdhcBOd Ehd ati@Nedrgetadl | OW detection wth
Cy3-avidin or equivalent. A practical exanple of the aforenentioned
deSCI’Ié)tI onis as follows: 30 For exon 1 of the human p53 tunor suppressor
gene SeqUENtd 1 HaY fERrRirRgsedge fenrire Bolypivierties gener at ed: 222087
222063 5' meﬁwetwaﬂmmmg@@maﬁmmm% 3" 35

Tag Seawepsa éscﬁemnoll Rewa o h0g, abave the Bxon-1 reyerse
primer,J Sgl(e(;:si@n t;he gen m %éﬁr?%-c eg%ggcgj lf)lo%'l tg}lon d’tpg}t“:he |ar111é|'i:‘°'§fied bases.

The corréspond ngp on- PrFor FaFa g nBt °5EgquehEesy shadedgbibing: of 40 25 July
2005 XD wﬂee%swwvmpmsmrbm@m@ bs@enae 896 and subsequently
5' - Bi GtdinesEOAT GEBCACTSEEGAGEIF BTG L3 its! @pewmhwtlbmlaﬁteﬁem%“ mers will

arrpl i fdﬁm&mqgggug o ofh «0R Lag extension yi el ding a total
Eb%d%%l%bolgﬁ : QBER d“gf Was evﬂi‘??dfl €t 2t ng a

e f 238
25{ ui CR Tféhe‘&e [aNi F%IH’FFB‘?F kR ¢ ancf" t FRECHES U PR tDl\#\p@ésexqmaemewffned To
g ener &FEUeNSP nb’"l“@ers rreaTde i) -t MeheDMhowadng phj.ehiechck OreprescandiC kpase
- di gestnneérse complement og the nucleotide gene sequence. To facilitate the

subsegquent gemeration of single stranded DNA post-amplification the tag-
'Reverse primer was synthesized with a phosphate modification (PO@) on the 5'-
25 end. A second PCR prlmer was also generated for each de51red .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'—PO4—GATTGTAAGATTTGAIAAAGTGIA-TCCAGGGAAGCGTGTCACCGTCGT—3’

35 - Tag Sequence # 3 - - Exon l'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 '



,thereby resultl ng in the exposure of a single stranded squgg&l 68‘@“ 10
tag) conplenentary to the tag-sequence covalently attached e solid
phase array. The resulting product was heated to 95C for 5 minutes and

t hen di re%%/%m%pgl ied to the array at a concentration-of 10-50 nM

Fol | owi ng PdrYation and concurrent sorti ng, the tagPEKEM2D0@BEqUeNnces
wer e visualized using Cy3- streptavi din. in addition to 15'direct

vi sualization of the biotinylated product the product itself. can now act
as a substratezfi@psfurther analysis gf,the anplified region, such as SNP
det ectgp@lggdhpc?ﬁ. (%F%‘"TC ermination. A nunber of additional methods for
the detection of sin ﬁﬁ%z‘%ﬂc‘ﬁma% pol ynor phi snms, i ncludi ng but not
limted to, allele specific 20 polynmerase chain react i on (ASPCR), allele

speci f Ix cpmbmewloextmsmaﬁmér%sﬁiﬁ)l ﬁﬁﬂilﬂl h%&ﬁé@g%lﬂ@ dpl gaton assay (OLA)
cans begp%f,ggngge}ylon N ﬁ&r%k'é Sﬁﬁerf’%\ér %\I&’ﬁ’n conbi nation with the tag
I

sequenges Séﬁl bed herein cross hybridization:
- DescriDés ?r??e Sorfds TR PRASPrYv2atreiied peivmencipapickerRences that are not
per f eckurd st tarehis apfl wactesoltien. pNaGraRsguady Diiledi Z @b igaReralbe hydrogen

bondi ngingie atﬁnlag‘h enal nandas fNAS8d C hat tally but not
entirel IIFnt ary to a_ 30 sin % eras%sor %n S ug‘legset FEE " Honol ogy: How
y reig

cl osel or €PRBFSr é ?P?%dgra&fie‘bﬁﬁquea?‘é pericach ot her,
bated G’ tff?él?lremsa%aévs‘éqaémes sefiprrico (RewalohtThentaakd whi ke sasenbl es a
nucl ecttiade abage. Thehaslcinky ﬁ:l‘bdd&ﬁ%a@@&aatf&r BRlsbie appeay: | L DNA but can

SubStlatnldth L0f;i Lhe Qﬁﬁi BRMC espite mnor di fferences in
structy w:n rLElr| ngy; The OppOSI réwort arrd]%?r%’ttxaﬁlﬁﬁd)é "8 INA sequence. A

conpl erren ‘Efd‘é’ﬁcaéldh%fglc‘eﬁ"ife’%"soff*éﬁﬂgeV@PytaUTExoanti a "C'Vfor every
"G'. 'ﬁﬁ@u%ﬁ?)lwen%mamallsw antlg of3-stnglevisis andedadAon ftgr exanple a tag
saguendeeandiduh Sa€ 06 e BBt ni oMk ]:éa D-ded OLM stranded 40

)/ b ;i 2}00%§g£1cp§% ]éorrpl enentary DNA

nol ecyl,8. noaBactUly 2 P“T/CAO'
(CDNA;lJ ik c‘l l\Qll 919) es?%regu’?t B3> e Entfr mNATYEnpl ate; the single-

str antfsal‘f“orsrﬁcPsasoF’t”’erﬁieE%féFéIO%§n‘é haplashiee idteimysdtdeh. mappi ng.

A i gonucl edtivdber REfa@stichan rehinrds fuictOtbwier pol Mff%ﬁng)&*aer eby. the 5
nucl eabtTts: dBBYoRo A WAl lgp_.i% Lee, S: Q5 @ana es thereof. Tag:
Reber $of el olcl> nuclzg (1? %{3,1 can %ﬁa%? Sed for Slqgi(;l fPEArty  sorting
anal yfes W t ﬁw east %)oﬁle zéﬁpﬁ%)r BH‘*dﬁrﬁ?EF%f&ﬁ%m%&ft%w used = toget her
do not A%'?E&s?dh?b‘rgloﬂi‘cié“lde ligation assay (OLA) can be performed by

those skilled in the art in combination with the tag sequences
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 gequence that ig partially but not entirely complementary to a
30 single-stranded substrate.
Homology: How closely related two or more separate 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. .



Simlar Honmology: In the context of this invention, pairs QEJ§§q¥6§CES
are conpared wi th each other based on theanount of "honol ogy ween the
seqguences. By may of exanpl e, two sequences are-said to have a 50% " HBX|num
honol ogy" ach other if, when the two sequences are aligned
side-by-sygg mnt each other so to obtain the (absol ut BSTRA%/ M nunber of
identically paired bases, the nunher of identically paired bases is 50% of
the total 15 nunber of bases in one -of t he sequences. (If the-sequences

bei ng conpareslesineass nmfc‘cﬁmentmheﬂgt:hfs mgsizfedvﬂum be of the total

nunber nefsHase Rk R shorter of the equences. ) Exanpl es of
determmnlsn o i - 1%%) Eg{':/ SIS ST n‘%ei {5 OESEAMBCE % 2 Det er ni ni ng

Maxi nufi ?—kl’(?nbrf Séyslc’al*maﬁg’ﬂ—gB BCC BDGDDD (2 out of 4 paired bases are
the sane) 9HIAPWIBOHIE GeBedd & @M(ﬁcmﬂu@é p31fdt adrdgsgs are the

‘san®) Bﬁclbatidab&na@a&em&d}elrmzswmmma&%r Pl ng)ﬁ%,lé 'lg paired basg; is
'S nmaxi nmum nunper .

two and thgre are two e alignnents yie

The total nl?erberf%I tﬁo%m gﬁgé’nuca{]ef’?%ﬁs hag %”F’xb@“ﬁ?‘gémsﬁpﬁiqlgmﬁl(lzl 6) -
horol ofSFEiThemahies i dfolafet oliehoist ogyodreteendd kBatt wensagaences is thus
1/ 3. 3EcdEXNPLE rot- croet erybridiBg. Maxi rrum Honol ogy **  AAB-B-CGA

A-A-D-D G leggaloggmﬁg i o 1§ ggv S 4025 July 2005 WO
024959354 PCT/ 2% 000 Elgltwq: 99‘% s*al T ghe it %@%ﬁﬁﬁ’érse{?f‘eﬁ“&éntl cally

pai red basSés s {"Art&*&hd ™ Fherroton tli"ﬁJﬁﬂ@%nto‘?f Permsilesyy) hearedtizases | s

si x, SPERFHomBVOGyY betwemie! oo dontermesUaBCLSdi S BB a(%@%“maz'?m%mA' B-B-C A

A A D Daiiyl Lot dipaifiedilasss aLeothedAE). Ll Ly gl Lanmmat. Lhe
n e

nunber,@f, 4 I a as so.the

two seqy encaggnc:;esh(é\él Jé)y 9 L%%B ?%n@f‘lrﬁ%l‘?ﬁﬂ%ﬂ‘ﬂ‘lbﬁﬁffb’@teﬁb@ﬁl%mese t Wo
sequentessd ?af%st@o%mbBF&fkléeéaMéE ‘pafeddebases ol 56y M ahk ceatepr esent at i on
of *a  sefbencé wises binoodes of Ithe idefudtids. geNERA sEQIH-E: Qéﬁgkco% gugnce is a
represedt of byerelons QGURALE thih ‘ﬁ@'vfoth&‘%epéf LCLCH ar, val ue, n%fs emat i cal

vari abhg, ;Qr. of fer,, designation is_assigne *EHCABFbEk BFSEHE sequence.
e equences.) Examples of detemlmng maximam 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-R-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 yielding 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



| nci dence Matri x: As used herein is a well-defined termi nzéhﬁlyfz'ogbd of
Di screte Mat hemati cs. Hovvever an i ncidence matri x cannot be défi ned

Wi thout fi rst defining a graph . In the nmethod described herein a subset
of general gga hs call ed sinple graphs is used. Menbers of this
subcat egoP“Sp $urther defined as follows. A si npl e gPEREAMETa pair (v,

E) where V represents the set of vertices of the sinple graph and Eis a
set of un-oriented edges of the ~“si'nple graph. An edge is defined as a

2- corrponent £ Iln 0..of renber s set,of vertices. In other
words, in als?'m giion aph’, &% ﬁ"%e ar eldzeéﬁélrrce‘ﬁl’bgf"?'? of*sGR i Btk are

connect#d tB5AL ﬁ““l?aﬁéf ?%Sb‘t}ﬁ’ BHPFT Caeson® Bigr aghthej borgdemt bervenucibei ¢ -aci d
sequentes sgprerat et 34si t3gFisequence tenpl ates and vertices represent DNA
sequences and edges represent a relative property of any pair of
sequences. 30. The incidence matrix is a mathenatical object that allows
one to describe any given graph. For the subset of sinple graphs used
her ei % Fe®-Csknpl e graph G=(V, E), and for a pre-selected and fixed
ordering of vestnoasc-p (F{atd, ¥21.paired BhseLheTRAL $apf) the incidence matrix
A(G [aij7 are defined by the following rules: 35 (1) aij=l for any pair
of vertlces {vi, vi that is a nenber of the set of edges; and (2) -aii=0
for any pail™ B*SvRATEFERE (e, R Pehatf jdsnhicelly relrsdrbages 1401t ke Wet of
edifes. PPBLIy HetROOE tha\Bwo XHe@BdE4 iRCT/cCARLPOG87 52 This is an exact

unequi vocal thd efdxthintd BEho@bgyt B@tdegﬁltﬂ@&?%wﬁteg;&e?ﬁceé @s Q%Io% 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°thEPEPETcBIFF nd Wbeie Irpresohvidoted diseaveredge To define
t he t érlwrkel aBs ipy @per gyneras Ats@th Bes fequbhe R@ram_»e g@gﬂgg@l{‘,@ si npl e graph”

or1s" ¢ deliice St 55 phRABlLNGh, ThE ROIRL S Cy, eyt | e,raph is required
(6]

becaus aII sequences hat resu fom t he - net 65CT1 ped herei n shoul d

col | ect1vely Thatf S P eiCatiTeb 16 0¥T £5° PR pai r 10 of sequences
defi ni ng aﬁ“ét?géc%)#a@?l&prﬁseesq‘dohe@xamsl ® wedl- deefhieatuaﬁg inhehe Eheeshol d rul e

t hat imEscthenci-héay eca "ﬂ’mﬁirdﬂ-}nﬁﬁilﬂ'&.cﬁn@m{ﬁgy anB6E8L q{efg.xnﬁnwmﬁlout
predetfggg% r&gfllrﬁg@léntgr enppai.fr, of the. se uences are chaosen fromthe

fijal set ssﬁyﬁ at ad( |t°|doﬁeﬁcr""? SCAl} §i Eshde® B known or
enpi ri ca’i’kl“?ycﬂ]étegr Jeedgbaéﬂ]i‘év’iso?‘s%]f M@?%Pﬁﬁ-hmé}l@@tﬁ?m angr fymybbeot i de 15
sequerteéinedare faPpvied to sequence pairs in addition to the basic threshold

rule. I'n thesindnguagm @flsaa%!aﬁgl &, gé)agﬂaree\?'(r\éprgslmté bis ;0paps in the final
gr aph JLhef &, YoM 0810088 o8 YELI LGS (10,38 te & %od knd

. simple graph. An edge is 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
.1s based on nucleic acid sequences generated us:mg sequence templates and
vert:l.ces represent DNA sequences and edgesg represent a relative property of
any pair of sequences,

30, The incidence matrix is a mathematical object that allows one to
describe a.ny 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) ay=1 for any pair of vertices {vi,v;} that is a member of the

set of edges, and . s

(2) ay=0 for amy pair of vertices {v;,vjJthat is not a member of
.40 - . the set of edges. -



connected by an edge (because an edge.neans that the seque@ﬁeﬁlgﬁggesented
by 20 vi and vj do not violate the threshold rule). Because thg I nci dence
matri x of any sinple graph can be generated by the above definition of its
el ements, the consequence of defining a sinple conplete graph is thatthe
cor r espondh5%e dence matrix for a sinple conplete gPEHEARIONST have al |

of f-di agonal elenents equal to 1 d all 25 diagonal elenents equal to O.
This is because if one aligns a sequence with itself, the threshold rule

i s of course V|olated and all other sequences are -connected by an edge.

For an¥ g{ég there mght be a conplete subgraph. First, the
def i ni Ii‘1(§‘n ARG JrEPH o d%r‘&b?f"?s"faghef SPHIGRRCE THE IS UbGR HFRETO

Gs= (VSOIE’S)?e@fCta e Mydecsgr abl . G=M\eEXhe yeatiskapng. greaplorthah GoRtmi Ns t he
subset sq.ﬁice\ﬁer;ﬂxceﬁthV§1éalfam£§1€uS£t1f\élﬂf vé&@iééacﬁsa@dqq]ﬁagglédﬁﬁ&@e@fﬁ e set Vs
into t s a_mat hemati ca ans that one
gen%ra‘%lfe:sféE gﬁds%( ogllfrm%sé e&s‘)’ a?‘pa Si rrpnlotLa Cé’?‘éépqa:e% n*t W75t eps. First

- sel ect sone verti°c ?&ﬁF’G I PEEEH thosed daeeds. Befyegm a that 35 -
connectedrhtetehsizwhe \seanh"ce:s “anumelo et sediebt Rdges.t tat eepnrest sel ect ed

W th ”&%i@'ﬁ%@@s \&%&ﬂxeesbecm\l& Qﬁs Ise&eﬁcésumtapégﬁ% Lof NAL rae%hé‘a COWD' ete

sinpl e ara hadh 1 ﬁqlg ert ete- snrg

genera e romthe STapie®? 5?) e i t}?eﬁ%@ﬁé‘é% Propgrie P t""é‘éf Wrt he

t etfpl atfe spasagenfgiinitchee ede F0grapbalr ipss expmdpertyviolating gai r of the
sggy%?ﬁezguohﬂmWnaﬁ 4 abathhafg at M xR Hirrhplgqgﬁolo@@ Q2L 05935840 -
r r e converted in roperty of a
nenber s%é)rf t%lsngd SA%OWE ‘ﬁ%@g % {::5] aés e Foperty . By Serec ?dﬁ'gtlga' subgr aph
of a sTMBt&hr aph & P‘?Fétlmres tﬁa"céﬁ?ﬂté?leﬂ ok erﬁ%phbas%loe weymras that, up
t 0 t heempésicalinvetarimipdt behalvboabf raakeirul o desient bid, her gichsottiner e are no
pais' s fkuseqEenseadoliddNeo 8§kl NG S& LA LA e ol ALR: Lha L hreshald rule,

al so. described above, independent of which pair of sequences in the set
are chosen. This feature is called the "desired class property". - The
present -invent fBrrPENPEIrase| ot @ssimede cirrrt relVpotlentlial meppr in]Erenon

cr 0ss-fHiybl icdaptathor Hehad iver ndypatalkk ngrtides %C&Ldﬁ'éndeoﬁﬂjr} horol ogi es of the
Sequer&eﬁe&ed @paee@e t(QeJ;%}é@ agr S-Sl %Qt tﬁérgh Q000 3pRL g%&-@eé- For

npl g, the scrj bed herein invol ves sliding of one equence
re ativeTo” fﬁ'el?fasg HEnE S RosY 81t 0 form a sequence alignnent t hat
~woul d accommdalaecﬁ“ﬁ%é‘-#l?l@ﬁsd%ﬂe Stdid of isgnssimpkageardt cal be ghoetaged Aci ds
Res. ; b28thodbbRed&FinitA00MYE. its elements, the consequence of defining a simple

complete graph is that the corresponding incidence matrix for a simple

complete graph will have all off-diagonal elements equal to 1 and all
25 wdiagonal 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 eomplete 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



‘Table | SEQ ID NO(1) Sequence No Assigned in Exanple 2(2) 5k ;. 2005
GATTTGTATTGATTGAGATTAAAG " 1 2 TGATTGTAGTATGTATTGATAAAG 2 % y

GATTGTAAGATTTGATAAAGTGTA 3 4 GATTTGAAGATTATTGGTAATGTA 4 5
GATTGATTATTGTGATTTGAATTG 5 6 GATTTGATTGTAAAAGATTGTTGA 6 7
ATTGGTAAAWDREIMNTGAATTG 7 - 8 ATTGGATTTGATAAAGGTAAAT GACPICA02/00087
GTAAGTAATGAATGTAAAAGGATT 8 10 GATTGATTGATTGATTGATTTGAT 11
TGATGATTAAAGAAAGTGATTGAT 12 AAAG@ATTTGATTGATAAgTAﬁ& ﬁ .
TGTAGATTTGTATGTATGTATGAT 10 . 14 GATTTGATAAAGAAA

CATTAARSTEAT CATEATPIETR ST o ARRRRREEAACAAAGARSTSTA Ya setz-
TGTAAAREmRT T'CAT FESTATGRAT LS - AMGTGTAGATTGATTAAAGAAAG 19
AAAGFTGATTGATTG%W&EQ QQUH_M E%QI&@QT&IEMYAI ;251a complete

GTATGTATGTAAGTAA 2
TG“ATTé %@%ﬁ%ﬁ 1% 47 FLG AT AR R e
TGATTT TEACRTTHIGR T8 “26°TOTAGP ARCATTGAT TAAASST AR Pot that

GTAT AANGIATT CAT TITGAAIAGRE CRATISEGABEAAGEAAT TabasAntl Sf @0ch pair

GTAAAASGEEGAGIAT TGAMAAG 30 GAELT CATAAMGATT TGTATTGA fe ~dedted c1

GATTGT, gﬁglﬁ_lATTGTAAAAG - 20 32 TGATGATTTTGATGAAAAAGITCA 25 Jul y 2005 V\D
02/ 059@% ] CA02/ 00087 '.. 54 Table | SEQ ID NO(1) Sequence - No-

Assi gned i nTBXERTHFY 2TTPtions teaAT T HEReATTEARNGARRGIATI 1 By

TGHT T GRRTFGASTIARAIHGENTE R2aviRh WAAGHEGH AMAGCATEEGAEETAT 36
AAACCTHSRbTEACALE TERT E&Mnces and appears to have greater rigor than

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



37 AAAGTTGAGATTTGAATGATTGAA 23 38 TGTATTGAAAAGGTATGATTTGA?5 38y 2005
GTATTGTATTGAAAAGGTAATTGA 24 40 TTGAGTAATGATAAAGTGAAGATT 4
TGAAGATTTGAAGTAATTGAAAAG 25 - - - 42 TGAAAAAGTGTAGATTTTGAGTAA 26 43
TGTATGAATGAAGATTTGATTGTA 44 AAAGTTGAGTATTGATTTGAAAAG 27 45
GATTTGTAGKO DTGH2SHTGAGATT 46 AAAGAAAGGATTTGTAGTAAGATT 2B¢T/éZ02/60087
GTAAAAAGAAAGGTATAAAGGTAA 30 48 - GATTAAAGTTGATTGAAAAGTGAA 31 49
TGAAAAAGGTAATTGATGTATGAA 50 AAAGATITAAAGTGAAGTAATTGA 33 51
ATGAATTGGTATGTATATGAATGA 34 52 TGAAATGAATGAATGATGAAATTG 35 53
ATTGATTGE 54T%PF‘FC§AAAGATGAAAAGATGAAAAG 37 55

AAAGATTGAAA@ATGATGM%&%T&E%E@@QTATATTGT GT AGTﬁA 41 59
AAAGATTGT GTAAT T GAT GAZ AN A AAARKABALAT TGTGTAATGAGTAA 61
TGTAATGAGTAFFGTAAT PEARNSCA 3 o2 T@RATANAGAAAGATTGGTAAATGA 44 63
TTGAGTAATTG&ATTGTG&M@@T%AGP@ET@GTWGAATGAATTGTTGATGTA 46 65
TGTAATTGGT ERHA =
GTAAGTAAATT (3l V \TGATGATATTGGTATATTG 50 69
ATTGTTGATGAEIGATTG&%AE@AA@TAALQT&EQEGAAGT ATAAAGATGATTGA 52 71
ATGAAAAGT TGAGT AAAT TCARATT 2 AN RRAWELGAAAGT GATTGAAABAG 54 73
GTAAATTGATG&AAAGTTG&FF%GWAMAGF@M?@TATATGAGTAAATFG 56 75
GTAATGATAAAGATGATGATREP CRTTORTEXRAAGATTGGTAATGATATGA 77
AAAGT GAAAAAGATTGAT g ottt GAGATTGATTAFTGTGTA 79

7y

ATGAGATTATT@EEATTTGEA@AIIG@QTTGTAGTAAGATT 29
47 GTAAAARCGAAAGGTATAAAGHETAR 30
48 - GATTAAAGTTGATTGAAAAGTGAA , 31
49  TGAAAARGGTAATTGATGTATGAA
50 AARGCATTARAGTGAACTAATTCGA 33
51 ATGAATTCCTATGTATATGAATCA 34
52 TOAAATGAATEARTCATCARATTG 35
53 ATTGATTGTGAATCGAAATUARTTG 36
54 ATTGAAACGATGAAAAGATGAAALG 37-
55 ATTGTTGAAAAGTGTAATGATTGA . 38
56 ATGATGTAATGAAAAGATTETGTA 39
57 ARAGATTGARAGATGATGTAATTC :

58 ATTGATGAGTATATTCTGTAGTAA 41
59 AAAGATTCTOTAATTCATEATCRAR,

60 ARARGGTATATTGTGTAATGAGTAR :
61 TCTAATGAGTATTGTAATTEARAG 43
62 GTATABRAGABAGATTGGTARATCEA 44
63 TTCAGTAATTGAATTETGAAATGA T4y
64 TETATTGAATGAATTGTTGATGTA 48
65 TGTAATTEGTAAATCGAGTAARAAG

66 TGAATGAAATTGATGAGTATAMAG o
67 GTAAGTAAATTGADAGATTCATGA 49’
68 GTAMATGATGATATTGGTATATTG 50
69 ATTGTTGATGATTCATTGARATGA 51
70 ATTGTGAAGTATARAGATGATTCA o 52
71 ATGARRAGTTGAGTAARTTCTGAT :

72 . ATGAATTGARAGTGATTCGAAARAG 54
73 GTAAATTCATGAAARGTTGATGAT .
74 ABAGTGATCTATATGAGTARATTG - &g
75 GTAATGATAAAGATEATGATATTG 57
76 TTGABARGATTGGTAATGATATGA

77 © AARCGTGAARARAGATTGATTGATGAE ' : 59
78 ATTGATGAGATTGATTATTIGTGTA,

79 ATGAGATTATTCGATTTGTAGATT : 60
80 TGAAGATTATGAATTGETARGATT ’ 61
81 ' ATTGGATTATGACGATTATGATTGA ' 62
82 © ATTGTTGAATTCCATTARAGATGA

83 AAAGATCAGTARGTAARTTGGATT

84 AARGCTAAGATTATTGATCARAAG 65
85 ATTGATGAGATTAARGTTGAATTC
86 GATTATTCGATTATGAAAAGGEATT

87 GATTTGTAATTGTTGAGTAARTGEA . 87
88 ABRAGAAACATTETTGAGATTATCA ‘ 68

- 89 GTATAAAGGATTTTGAATTCATCEA




180 TGAAGATTATGAATTGGTAAGATT - 61 - 81 ATTcac;ATTATGAGATTATGAE%y 6805 82
ATTGTTGAATTGGATTAAAGATGA 83 AAAGATGAGTAAGTAAATTGGATT 84
AAAGGTAAGATTATTGATGAAAAG 65 85 ATTGATGAGATTAAAGTTGAATTG 86
GATTATTGGATTATGAAAAGGATT 87 GATTTGTAATTGTTGAGTAAATGA _ 67 88
AAAGAAAGAVRERPOIREINTTATGA 68 89 GTATAAAGGATTTTGAATTGATGRCDSAMO%?’Z005 WO
02/ 059354 PCT/ CA02/ 00087 55 Table | SEQ I D NO(1) Sequence No Assi-gned in
Exampl e 2(2) 90 TTGAGATTGTAAATGAATTGTTGA 91 GTATATTGATTGTGTAATGAAAAG 92
TGATATGAATTGGATTATTGGTAT 70 93 AT TGATGAATGATGATTATTG 94

ATGAAT TG T£GAd ETAATGAT 7§equg@e AATLGAGT; T 96, (2
GATTATTGGATTAAAGGTAAATGA 72 97 /\IIL:F]Q*V%II&#%I
GATTATGAGTASAT TGAT EFEAT TS n@ATRATIIEEL GATGAATGATATTG 100
TGTAAAAGATT@&AAGGT@F@HTFGWGTEIM}T@PAKG’TAGATGAGTTTGTTAGATT 76 102
TGAAGTTATGTAATA GWAT’E?FWGTATGTAGTTAAT?G 77 104
TGATATAGATAG] TAGAT ffg GATGTATTGTAGITATGAA 79 106
TTAGTGAATGTAETAGTTQAEE%%Z\G TTATTGITAGTTAG 80 108
GITAATTGIGT AGT T TGT TATIG4cdA9 GLEALGAAATAGTGATATTGTFAG 110

ATTGT TAGAAAGT GT AGA FTAAAGRBIrcA T EaNTGAGTATGT TATTAGTGIATGTA 82 112
TGTAATAGTGAR@TTAGA’F*T‘WFA%M'&%TTGTAWGATAGATGATTAGTTAGTTGA 84 114
ATGAGTTTGT TTATGAGATLZ 'v'“ TR TTATGATGTAGIAT 85 116
ATGAGTTAGT TAHGAAT TAGATSALEL LA GATGTTAGTAATTAG 86

) 102 . TGAAGTTATGTAATAGAAAGTGAT

.,‘ A e

103 GTATCTATTGTATGTAGTTAATTG 77
104 TEATATAGATAGTTAGATAGATAG . 78
105 ATGATGATGTATTGTAGTTATGAR , 79
108 TTAGTGAATGTATTAGT TGATGTA
107 GTTAGTTAGATTATTGTTACTTAG 80
108 GTTAATTGTGTAGTTTGTTATICGA
109 CTTATGARATAGTGATATTGTTAC -
110 ATTGTTAGARAGTGTAGATTAAAG 81
111 ATGAGTATGTTATTAGTETATCTA 82
112 TETAATAGTGARGTTACGATTGTAT 83.
113 . - ATTGATAGATGATTAGTTAGTTGA 84
114 ATGAGTTICTTTATCAGATTAAAG :
115 TGATGTTTGATTATGATGTAGTAT 85
116 ATGAGTTAGTTATGALTTAGATGA
117 ATTRTTAGTGATGTTAGTAATTAG 86.
118 TEATETARGTATTEATGTTAGTTT 87
119 CATTGTAAATAGARAGTGAAGTAA 88
120 ATTGTGTATGAAGTATTGTATCEAT
121 ATAGTGATGTTATGAAGATTGTTA
122 TTAGATGAATTGTCAAGTATTTAG 50
123 GTAAGT'TATGATTCATGTTATGAA .91
124 GTATTGATETTTAARGTGTAATAG 92
125 GATTGTABGTARGATTGTATATTG

. 126 . GTTTGTATTTAGATGAATACAAAG 93
127 GTTTEATTTGTAATAGTGATTGTA o
128 TETATGTAGTATTTAGABRAGATGA
129 ATGAATTETCGATAAMGARAGTTAG
130 TTAGTATACTAAGTTTAARGTGTA 95
131 GTATCATTATT TG TAAT TAGTGAT
132 GTTTRARAAGTTAGTTCAGT TAGTAT 96
133  ATAGTGTATGTAGATTATGAGATT 97
134 TTGAATGATTAGTTGAGTATGATT ‘ 98
135 GTATGTAAGTTAGTATCATT'TGAR
136 | TETAGTATATTGTTGAATTGTGAT
137 = ATAGTGATTGTATGTATGATABAG

. 138 TTAGTCATTGATGTATATTGARAG

139 GTAAGATTATGAGTTATGATGTAL .
140 GTTATGAAATTGTTAGTGTAGATT 99
141 GTTAGATTTETAGTYTAAAGATAG 100
142 TTAGTGATTGARATEATGTAGATT _ _
143 AARGTGTAGTTATTAGTTAGTTAG e
144 ARACARAGTETATEATGTTATTAG - :
145 GATTGTATATTGTGTATGATGATT

146 TTGAGATTGTTATGATATGAGTAT




118 TGATGTAAGTATTGATGTTAGTTT 87 119 GATTGTAAATAGAAAGTGAAG‘Q%UQQOOQZO
ATTGTGTATGAAGTATTGTATGAT 121 ATAGTGATGTTATGAAGATTGITA 122 ‘
TTAGATGAATTGTGAAGTATTTAG 90 123 GTAAGTTATGATTGATGITATGAA 91 124
GTATTGATGTTTAAAGTGTAATAG 92 125 GATTGTAAGTAAGATTGTATATTG 126
GTTTGTATTVAGKIEISMIAGAAAG 93 127 GTTTGATTTGTAATAGTGATTGRAT/CA®/00087
TGTATGTAGTATTTAGAAAGATGA 129 ATGAATTGTGATAAAGAAAGTTAG 130-
TTAGTGTAGTAAGTTTAAAGTGTA 95 131~ GFATGATTGTTTGTAATTAGTGAT 132
GTTTAAAGTTAGTTGAGTTAGTAT 96 ii%aélFA GTATGTAGATTATGAGATT 97 134
TTGAATGAESABTREAGTATGATT 9Q ATGTAAGT TAG) %ﬁl@ﬁ%g?@;

TGTA
TTACWGATTGAiGﬂATATTﬁAAA@mmmﬁ@Tﬂﬁéﬁ@ﬁTTATGACWTATGATGWAA 140

GTTATGAAATTGWTAGTGFNGNF?GQQGHIWEGQWTNEATTTGTAGTTTAAAGATAG 100 142

TTAGTGATT GATGT) EH‘J@FAETTATTAGTTAGTTAG 144
AAAGAAAGT GTATGATGT TTGATG ATATTGTGTATGATGATT 146 L
 TTGAGATTGTTAHGATATGA WO 02/ 059354 PCT/ CAO2/ 00087 - 56 -

Table | SEQiD NQh)rAﬁﬁqume&rdﬂQA'ﬁﬁ%tﬂnecj in Exanple 2(2) 147
ATGAGTATGATTGT TAT GACSIGTATA 8 BATRERAGT GAAATTGTGTATTAG 149
TGAATGTATGT%TATGT‘F‘FWATG%@G@WTMTGATGATTATGAGTTA 151
GTATATTGT AGTT AT FTAAAGTTGAGATTGITT 153
GTATATTGTT TGAGA GTTAGTTTATGAATGA 155

TGTAGTATGTAAIGT AGT Artd; ATGATI%&EUUN}AAAG

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



156 ATGAGITATGTATTGAGITAGTAT 157 TGTATGATGATTATAGITGAGT. AA25 Laf 2005

ATTGATGAATGAGTTTGTATAAAG 159 TTGAGTTTATGATTAGAAAGAAAG 160
TGATATTGATGAGTTAGTATTGAA 161 ATAGAAAGTGAAATGAGTATGTTA 162
TTGATGTAGATTTGATGTATATAG 163 TTGAGATTATAGTGTAGITTATAG 164
TGATGTTA&“@ PPEATTATTG 165 TGTATTAGATAGTGATTTGAATGA PGEEA02/00087
GATTATGATGAATGTAGTATGTAA 167 T ETGATTGATATGAATAGTGTA 168
GTAATGATTTAGTGTATTGAGTTT 169 T AATGATTTGATGATAAAG 170
TGAAGATTGTTATTAGTGATATTG 171 G];,ggTTg_sAATGATGTAATAGTGTA 172

GTATAT GAEGTATHAGATTGAAAG ée?;aeu%AGT TAGAT TAANGEGAT %Aﬁal,gf& 2(2)
GTAAGATGIT

TTAGT GAAGAAGTATAGT TTRATGAG B TGTAREABRAGT TGAGAAGATAGT AATTAAT 178
ATGAGATGATATIT GAGARRTACR A PP TBRTRSECANGAAGAT GAATATATAT 180
AAAGTATAGTARATGTA A% JCEABRST AATATGAGTAGETGAATAT 182

TTGATAATGTTIGTTTGT 1 GAAAGTATAATEATGAA 184

 GTAGATTAGT TI6AAGT GAAd AR BB oAb raATAST AGT GAAGATGATATATGA 186

TATAAT GAGT TEIT AGAT AEEAAIGacab8XeTaiIdHGTEAAAT TAGATGT GAAATAT 188
TAATGITGTGAATAATGTAGAAAG 40 189 GITTATAGIGAAATATGAAGATAG 47 190
ATTATGRAGT ABGCTTRATERGARGE A7 00 1$FR TATCARACT AATGEEFAFEGTGAA 192

ATTATTEACATET 5 aﬂ%le 193 TGT GATGAGATGTATAATTA 53 194
TAATTTCGAGT T 1‘5 AATAE Fggoated
GTTAGTTATTGAGAAGEGTA T AT 55 197 GFA AATTAGTAG 58 198
GTTTGTTTGATGTGATTGAATAAT

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.



199 GTAAGTAGTAATTTGAATATGIAG 64 200 - GWTTGAAGATATGTTTGAAGEggﬁyQOO5 201

ATGATAATTGAAGATGTAATGI TG 202 GTAGATAGTATAGITGTAATGITA 66 2
GATGTGAATGTAATATGTITTATAG 69 25 July 2005 WD 02/ 059354 PCT/CA02/00087 57 -
1) Sequence No Assigned in Exanple 2(2

‘Table | %
TGAAATTA TGTGTA 74 205 TGTAGTATAAAGTATATGAAGTA 76"3‘“%%87

ATATGTTGTTGAGTTGATAGTATA 89 207 _ALTATTGAGTAGAAAGATAGAAAG 94 208
GITGTTGAATATTGAATATAGI TG 209 ATGAGAAGTTAGTAATGTAAATAG 210
TGAAATGAGAAGATTAATGAGTITT (1) O i-goszwgl eotides having SEQ ID NGs: 1 to 100
were used in experinments of Exanple 1. (2) digonucleotides used in
experiments of Exanple 2 are indicated in this colum by the nunbers
assi gnéd FoCTHEM TR CREPTiskgePelpsntes, oy ks epdrgAcestaeferred to in this
speci f fowilpontarderainoepor ailecil el esmicisdayad el efrieRot e s$iceps of

pr o ectidiNa %&Ugct}.t oiﬁonﬁﬁ%o&:.@égma'sg@ oge§ %Biﬂ%@n&%&&p of %egue%lcggf i ned. by the

appended clains. It will also be understood that any nenfs recited

“above or in the clains, can be conbined with the elerrents of any claim In

particul at, el érent sﬁof asdeperident &l aim can be conbined with any el enent
of aclaithfromwhich it Elepenc?s or3 with any other conpatible element of
the invention. ;10 This apél i caty on cfains priority fromUnited States

Provi sional Patent #ppligation Nos.g60/263,710 and 60/ 303,799, filed
January 2%, 2001 and July 10, s2001.sBoth of these docunents are

i ncorporafed HRerein?by referemce. reo25 July 2005 WO 02/059354

PCT/ CA02/ ®0087* 58 T aind 1. 8A comPosition conpri si ng nol ecules for use
as tags of tag corrpl mant% wherlei n ehch mol ecul e conprises an
ol i gonucl got i dq sel ected % froré a set of oligonucleotides based on a

f ol | owi ngs group of s;equenges ,46613"'.. 245523
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7'.. 73864

1481 93353813663 7 3 §53U|2§0§,0955
30310'.. 25 July 2005 WO 02/ 059354 PCT/ CA02/ 00087 59 10 1079 99
77109 93103103 9634106.. 10 4 1039 4 3 9 . 3 10 4 9 9 10
5948 ohsdsd0 7 3594108 4105493 53%9&%}0768 69 7
10 4613"‘8@’%4981083 7791053 889 3 oF¢HCARMEET) 9 59 9

25
622710 9753106 1036892 1093273 8910362 3
1089 8231029 6398210 3739910 9101194 10191 4
1 711049 8 13 9 1710 1,106,96 91310 3108891 3819103 9

101 3 6 ¢ 13 10 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 8 5 2 12 14
1 8 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 i4 3 4 13
1 8 8 1 5 g
14 5 11 10 13 3
14 1 4 13 2 4
4 4 5 11 3 10
1.0 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.
6 10 11 I 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
12 7 9 11 4 1
12 1 4 14 3 13
11 2 7 10 4 1
3 4 12 i1 11 i1
3 3 4 2 12 11
1 5 9 4 2 1
6 1 12 2 10 5
10 5 1 12 ‘2 14
2 11 7 9 4 11 ;
7 4 4 5 14 12
12 5 2 1 10 12
- 5+ .9 2 11 6 1
1z 14 3 6 s 1 14
5 9 11 10 1 4
2 B 12 14 10 10
4 _5 8 4 5 6
10 12 4 6 12 5
4 2 1 i3 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

6 4 1 2 5 13

6 1 13 4 14 13

2 12 1 14 1 9

4 11 13 2 6 io

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



1911031 1496810 3396110 53160910 6 Q5§m%QOQ56 5
4103 2109- 195 10107219 1099182 186 1

99
3 8

10 9691012 1108992 19672-9 439351 51110.14121

Zzli24 13é§ﬂ§”%ﬁ%

8 12, 2231271152&43413 41 8 8s.

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)

(B)

()

15
10
7
6
15
7
20
21
21
17
19
16
10
7
18
13
7
3
6
17
6
19
- 12
21
14
16
17
21
13
7
19
5
18
6
6
17
10

?44129 2 13 13 11 1313 10254127 117 4 11 6 4

12 94 14 12 6 12 7 13 2 9 11 9 11 BCHCAOPog0 5 12 11

4 4 25 July 2005 WD 02/059354 PCT{,CA02/00087 - 60 - 4 13 7 12 1 5 9 13 10
11 116 10 14 141013 2 1411045 10 . 12 12 7 11 10 9 11 2 12 8 11

2852 12 14 14 8 13 3 738 9 4 7 534-.

15
17
17
22
17
8
10
14
3
14
7
18
19
7
7
8
21
15
10
i8
8
6
12
15
21
22
7
20
4
14
3
6
16
22

11 -

17

20
3
20
13
6
10

15
16
14
20
17
15
11
15
21
22
12
14

7
15
4
17
17
10
2
6

14

15
is
22
8
20
18
3
7
21
15

17

14
21
17
22

. 14
10

22
22

16
17

10

T 14
20
20

19

22

17

21
21
14
15

13
13
20

8

10

19
11
9
21
21
22
16
22
16
7
21
1o
1s
22
3
i3

17

7
14
1g
16

a3

20
16
21
1s
20
18
12
13
4
is
20
3
18
13
14

2 132127112 11 10 9 7 5 11

1509

each of 1 to 22 is a 4mer selected from the group of 4mers consisting
'ofWWWWWWWXWWWYWWXWWWXXWWXYWWYWWWYXWWYYWXWWWXWX

WYXX,

YXXW,
YYXY,

others of 1 to 22;

WEXW,
WYXY,
XWYX,

WXXX,

WYYW,
XWYY,
XYWX,
YWXH,
¥YXXY,
YYVX,

WXXY,

WXYW,

WYYY,

XXWX,
XYXW,
YWXY,
YXYX,

WXYX,
XWWH,
XXWY,
X¥XX,
IWYW,
XYY,

and YYYY, and

each of 1 to 22 is gelected so as to be different from all of the

WXYY, WYWW, WYWX, WYWY, WYXW,
XWWX, XWAY, XWXW, XWXX, XWXY,
XXXW, XXXX, XXXY, XXYW, XXYX,
XYXY, XYYW, XYYX, XYYY, YWWW,
YWYX,  YWYY, YXWW, YXWK, YXWY,
YYWW, YYWX, YYWY, YYXW, YYXX,

each of W, X and Y is a base in which:




111013 3 14141324 44511310 109 2 3 3 @g Julbbofs8 14 3 4
141514 811 2 143116 125 134 4 1 10 1- 6 10 11 6 5 %. 1251 7
59692 1324423 1122593811012 2 8 - 12 7 - 911 41 12
4 14 3 71041 3412111111 33421211 159421 6
12 2 10%’@"’2;1'%93%4 12 214 211794 11 7 4 4 5 14 REI/CA6R/08085 1 10 12
921161 1214361 - 14 59111014 251214 . 1010 458 4 5

101246125 4211368 910101453 6 14 10 11 33 2 9 10 12
7133 7 106y 1@) 614 dnlob al3r/ih 4, lga %, 14 13 21211419 41113 2

10 1107 458 7122%00}%4 8(%11‘1(:’6 14

Y = one of A, T/U, G, and C,

"o U, AU

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;



482623-~ 71 12112956 10 4 13 4 25 July 20055J$5E®55059354

PCT/ CA02/ 00087 - 61 5 10 4 31 93 3119323 815 6 20°17° 21 10 15
3711 11 7 17 2014 9 16 6 17 13 21 21 10 15 22 6 17 21 15 ; %g ig 32
22 320 B 1520 16 17 21 10 16 6 22 6 21 14 14 14 16 11 7 17 .
16 19 14 %5“%”??5‘20 16 7 15 22 10 20 10 18 11 22 18 RQUEARQoasE 7 55 oq
18 7 21 16 3 14 13 7 22 17 13 19,7.8 12 10 17 153 21 14 9 - 7 19 6 15
7 14 14 4 17 10 15 20 19 21 6 184 20 16 2 19 8 17 6 13 12 - 12 6 17 4
20 16 21 12 10 19 16 A4 14 15 2 7 21 8 16 21 6 22 16 14 17 22 14, 1752g
10 21 7 15 21 18 16..13.20 18 21 12 15.7 4 22 14 13 7 19 14 8 15 4 |
20 7 16 22 18 6 18*13 965 PGt fgIusngs 19 nofganeaber than or equal to

(31/12 x L) in length;
where L = Iy, or if Iy # I, where L is the greater of L, and Iy;
and

wherein any base present may be substituted by an analogue thereof.

2. The composition of claim 1, wherein the composition incéludes at
least ten said molecules, or at least eleven said molécules, of at
least twelve said molecuies, 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 twenty-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
. said 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



7 20 18 10 17 11 21 8 13 7 10 17 19 10.14 wherein: (A) mmto .22
is a Arer selected fromthe group of 4ners consisting ‘
WKW WAKX, WAKY, WAYW  WAYX; WAYY, WKWV WKWK, VWKW, V\XXW VWKXX, "WKXY,
WKYW WKYX, WKYY, WWN WWK, Wwy, WYXW  WYXX, WYXY, WYYW WYX, wyYy,
XWWY - XVWAK,  XVWAY, XWKW  XWKX, XVKY,  XWAN- XWX, XWYY, xXVWN xxwx, XXWY,
XXXW  xxxa, xxxY, XXYw, xxix, XXYY, XYWN XYWK, XYW, XYXW xyxx, XYXY,
XYYW.XWXXYWYVWVYV\W(YV\WWYV\XWYV\XXYW(YYVWWYVWX-YVWY,

YXVWN - Yxwg, Y00 WX:%% YXYX, YXYY, YYWN YYWK, YYwy,
YYXW  YYXX, YYXY o “Y%)?la ARd YVW‘“&nﬁl(iB)’efeaé tPldgonuqlgopiies sis based
sel ected &9 e tSSq‘ER?CEIFftfeéF@htmfmmrpaélz obs tdee owd hermpot 4. to 22; (C) each
of W Xand Y is a base in whi ch 25 Jul y 2005 WD 02/ 059354 PCTI CA02100087

- 62 (i) (@)% 051% ;l’/h{ g =one of AL T/U G and C, Y
= one of A ° aéﬁc%f SRR X FOPT T tiar dRFdNSo3hs to be
di fferent 18?%#1% faigf mﬂﬁe‘ummeps of 1¥stXedaekny sa{dmodacuirselected sai d

base of (ilpé&d t&éﬂvc—b%a$&|b§)§.é&dﬂe§d &nxt M@efhqute&ﬂ @%%ain%ﬁeéﬁ%sof‘& 9& W X

and Y, or W Y=Aor T/U and X s Y,
and (b) aI%asef%g%tes?éll E"'é"’”td 801%‘16?’?) °(‘a‘3‘t &ﬁﬁsﬁefllfﬁ%eé’r fatd |mﬁﬁﬁc"é§€h °Isequence

at one or 2fofEsEotiatteenssait reolleoekds, 0or Gft derdt séviserth orRibeidlgethe, sane in

all the seqw&n&esst EDYynalant Qalfdhﬁlgf‘eclaﬁéﬁs ofakk Q‘éaé@%%&?& aL,any |ocation of
any of the guences_or ree s can be deleted fromany of the

sequences; ](eé)u a1 6t 2% hx ag'écﬂ’fgﬂ efab‘? “5’ &R PSyr Suftotett HEREEIABt i des are
read 5' Fé)l‘%m@ﬁcvélee recadt Feabp thleptaitdo swigr @phe@aed), @i gtorluakteotl de of a

sai d set bﬁﬁm@ H&Q@Ugﬁﬁﬁn@iaﬁﬁeéeﬁﬁlaéQ@asgqmgthQQérQQﬁﬁs Eﬂ% sgguence
)0V ded tha e sumof G

on which it jis Qatt d, 0 1%02 t he quoti ent of
and C divi de§ by the %ur;h B3 %9 c“lESG 8 tCl‘F%"rt E B olu1 s r?ééldsequences of
the set i §°]k?§t1¥f\%n cabwutteak. tvwemd -6e4d: anil swildoguet |ceﬂ'ratfmraseaﬂ&nsgquence
of the Seélgﬂﬂe§a1d molecules, or at least twenty-nine said molecules or at

least thirty said wolecules, or at least thirty-one said melecules, 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 léasﬁ gixty 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
l o . T



not vary fromthe quotient for the conbined sequences by npsguly Qh@g 0. 2;
and (I1) for any phantom sequence generated from any pair of flrst and
second sequences of the set L, and L2 in‘length, respectively, by
selection fromthe first and second sequences of identical bases in

i dentical sequence with each other: (1)ssany consecutive sequence of bases
in the phantom sequence which is identical to a consecutive sequence of

bases in each of _ tqkamflga%h @ndewoegds%quefms {4 m, \MMA:' lehch S ge@gHat ed
is less than ((3/4 xL - é bases in_ |ength; gll) the p hant om sequence, if
7

greater than or BHiral T $TESy 63kP 13° rnA"I"G@ng?Ech brit arfi% &f‘c}l‘é&sf {Hpeerachpgs
- insertions/del etAT8As echnisFEETIRSeadtens Copas peatb tshe ¢¥AGsteamdisecond
sequences front MGCheActh he OBRRE akedh 125-July 2005 40 02(0583545; - ranT
PCT/ CA02/ 00087 - 63 - and (iii) the phantomsequence Is not greater than or
equal to (11/12°% E3°% #2) efffh: 4iHeF & detingd sef off cqndigiqus” ippydigh |theg
the greater of LpaxdndelRgreand W‘b&ﬁ&ii’atamy HeAweerp e 8&fieni® Yarkdearst kol Heut ol
by an anal ogue téerealece:foc tGARAPOSILERNAL 6 FullldictiEl el NuddlCor

conposition includes at |east ten said ecul es, or at 'least el even said
mol ecul es, or atS*PFELSIO% GEItPe desirge Rl drhiridd zaionabetiegasaif Fe@encs and

nol ecul es, or atits hegdenéour feemlsaddgpbhacl s 6F e LenSthé infakeiam sai d
_nol ecul es, or aaegrs@s;f ﬁye&tlﬁ%a%hdbgmleg&l& eghg%u@ieotﬁgétanﬁ X%&gf‘é&eﬁé" %

nol ecul es, or at | east elghteen said no or at [east nineteen sai
mol ecul es, or atedtier REOpuekEotift o8 e Set dlosgt Pete asEeqdnEht \PEokke dgaies
nol ecul es, or atefl egistidt weriicyi- dfivehs adid giblAedt 85, afd ik t@@Ibmelt.
twenty-three said nolecules, or at |east twenty-four said nol ecules, or at
| east twenty-five said nol ecul es, or at least twenty-six said nol ecul es,
Cor at |eaddt THRereyRSdvEmR o&i daiml b oyl ekaimot, abersast twenty- eight said

_ nol ecul es, (6F atod eastgrbwgrufyzmé%es&ﬁieﬂcé@|1%CM{1%§ eaQ!h iit ch@ASkabRiy Ly said
nol ecul es, at least thirty-two

- nol ecul es, or at, Tea htgn r&\%(% ne sal d T
" sai d, mol ecul es, of ‘at- 1east “thir 5% Ar 5e™hr =2 FoP e‘cﬁ"F%"é’ °Brh &t =| TSy Sach
thirty-four sai 8 T8f&bubech Sor WRA| eash 2 hi ATIG, Backe 18aé ATem) eauhes, =or at

| east thirty-si%rsgai QacleDi;?QUb:@ﬁy Qicrptial eagha, te'&bﬂtﬂé S S@Jcﬁ wl_egules,
- or at least thi rt ﬂ. gh% G[a I ecul es or | east t ¥ ni ne sal
. mol ecul es, or a? east for 20¢ ‘F'ec?ﬁF‘é&B BréEE- Ieé'§§t % 6r £YPonerdai d

nol ecul es, or a0 FeESHA, f@ﬁqhyzl\NoTAAT 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 tﬁe group of
24mer sequences does not exceed 30% of the degree of hybridization
between said sequence and its complement, for all oligonucleotides of
the set, the maximum degree of hybridizatfdﬁ‘beéween an |
oligonucleotide and a complement of any other cligonucleotide 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




said nol ecul es, or at least forty-three said nol ecul es, or28tulyeags
forty-four said nolecules, or at least forty-five said nolecules, or at

|l east forty-six said nolecules, or at least forty-seven said nolecules, or
at |east {rby:=gight said nolecules, or at least forty-pi i(g 25

nol ecul es, or At ‘Feast fifty said nolecules, or at | easF&g?Q%@m Mi d

nol ecul es, or at |east seventy saigk nol ecules, or at |east eighty said

nol ecul es, or at |east ninety said nolecules, or at | east one hundred said
nmol ecurbc@tplermntatthberastreeme Mmmﬁdtﬁdﬁdbéwaexsaa& sRlweatd @sq i@k at | east one
hundre&n@m@lﬂewemryessayda @ng@%etwenaf =h&ag! .Q0e hundred 30 and thirty

sai d n}tj)l %gun ST ol 4 dl east one hundred and forty said nolecul es, or at

| east one RUAIFEY anaé1 f'?q;f’yprfgfléf‘bﬂrﬁlb&meé‘sl 3¢ &t | east one hundred and
sixty said nol ecules, or at |east one hundred and seventy said nol ecul es,
or mt 4.casie oREydBHATMEsE anghoLb OtleyYe5ai th 26) Jbbat 200D deB4ed sedNe coNposi tion

of ¢l aliMelyaWhELeLD AR REna0lml hOQIVCLERLLARS L8 based., on the sequences

‘tested Iin Exanple 2, as set € corrposfhon of claim 3,
wher ei THRECH 8§Y 1P SRRy 88% défferF’é‘hﬂ-‘q‘{eé‘FF €975 "Ab [eBetded0® or at | east
el everris ihel dpote=c of dgbrighization|eastent weldveegmane: amd eesll es, or at | east

t hi rt eRRpsaiedt Mheihess o8Mmydtiaile88h E&u&é@@&ﬁ%&eﬂm egdlses, or at |east
sai d nol ecul es, or at | east

fifteen ﬂ% ecul ast sixte

sevent eénnsal Fect g}és a“f)t-’rma‘i'g ?eas e gﬁfggh MOLE FTRETERM es, or at | east
ni net &HYeH El a"ﬁ‘n?eéﬂ?é‘?m Freferaptadetyasent yad #i-d nol ecul es, or at | east
twenty-one said nolecules, or at |east twenty-two said nol ecul es, or at

| east 9 Lwet ¥or§pQ§§@Lo§adfd ﬂ?i' e‘r\Luh§§e1ntheaIna}llﬁa§td]e% ngé/ four said mjl ecul es,
as

or ers t % ;[ve sai d nol ecul es, or at t twenty-six said

nol ecu}1 el l°trl P48t bl 2 SETRTPOEATH THY EUBLEENE AT 8t | east twenty-
eight %ﬁfﬁeﬁﬁl%&a?@g dags wat keastl 15k Mmope rHreéershlyd whetedoudbes, or at | east
t hi rt ynagaingh a@ﬁewmﬁybx@&u&h&ﬁaﬁt (& hbéttuh’erpees,e%aéxdzemcie&w es, or at |east

thirt yeohwiasal deplgerl.es. Qr at. least thirt hLee sa ecul es, or at
| east tohil‘\%ty f our salg%r ence or - at o eas%{dtz AT 09°% P%eefes”agli’la mol ecul es,

or at “PERE P F‘f’f/l“%‘i“)éieg’é?ed °ﬁﬁ}Y€EfﬂJé§tl°Brmat(G)l éa"s"teerltahlsﬁ‘t‘v—‘ﬂ%%ven sai d
nol ec @esanyorompflehegset hhiirfifyraitgidoqusaieddsnel BaUbEed R, atork east

1 heior t }prﬁfe&abﬁﬁlwﬂefmhelﬂiél 8Saimh a2 réeeéﬁthyﬁﬂ'ﬁhyatiaﬁ qn (}Q| EGULES o OF at |east

forty-g sai d.mpl ecul r sai d nol ecul es, or at
I east g g‘rgefly three fsaf ¢ qe'hefn%cu esdl&serent ST%’S ° P §°% 6t7°°€ai d nol ecul es,
or Bast forty-five, said nolecules, or at |least forty-six said

nol ecul es, or at least forty-seven sad nol ecules, or at |east forty-eight

sai d qateq—age&mpaglt%n b8 aSih O (HetiRoSA:dinPhQGUL G OF at least fifty
sixty said nolecules, or at |least seventy said

s o
glrIsecu 1(z)ar at g‘%’t k’e"f""&i“ia’f‘ya SEE RO AW ™ 57 Rt 9edst ninety sai d
ol ecGF%%ere%‘F S3EqTER SI0SB MPhENRFR #5% s Aot Mok Ereabls wherein the

maximum degree of hybridization in (G) between a sequence and any .
conplement of a different sequence does not exceed 20%, more preferably
wherein the maximum degree of hybridization in (@) between a sequence

30 and anjr 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



_d| fferl(;\]_ntf S8 ?9 n%CSorOf t}lhe rou

5. The conposition of claim1 or claim2, wherein: (G for2%haygosp

of 24mer' ' sequences in which each 1 = GATT, each 2 = TGAT, each 3 AAAG

each 4 25 July 2005 65 = TGTA, each 5 = GIAT, each 6 = TTGA, each 7 =

TGAA, each 8 = GIAA, each 9 = ATTG each 10 = ATGA, each 11 = - TTAG each

12 = GTTAWé’a"&f?SS'J?é‘ ATAG each 14 = GITT, each 15 = GATGPCHSAW/T= GTAG

each 17 = GAAG each 18 = GITG eaﬁh_19 = ATTA, each 20 = TATA, each 21 =

TAAT and each 22 = ATAT, under efined set of conditions in which the

maxi musx de@éxeeecﬁlfenzlfeébfﬁ&lezﬁééfgfhbbftﬂﬁeﬁ&eat&%%@’ﬁg@ea%QP' aly. conpl enent  of a
24nmer sequencés does not exceed 30% of

t he degree of ~ hybri di Zat1 on Beteen sai d sequence and its conplenent, for

all oligonucl eotides of the set, the maxi num degree of “hybridi zati on

bet weete .anTied bgensblieatdfdelands &héﬂﬁﬁh&ﬁ&fltsa@:ﬁ defineda¥t 6f her

ol iggonuslseeidade,Otay, hehéegxgnqﬁsd BoL S gﬁ&é@&% Jdig.degr ee of

hybr|d| zation of the oli onuc eof 1 de an ment.~ 6. The

- conposT i on of*cPafIHPs° Taf Ty ATPeFhETBERLe (’%)thﬁo'iett%nar“tﬁ’ﬁﬁ of 24ner
sequen®tes 13% okvicter dheh the ina@ﬁflﬁ‘ﬁ demgred) o hybrT@GARtigabétwder aAAAG, each 4 =

TGTA, sapbnd enﬁpﬁ?l’ cofpiEhef of Bl @fsre@athseqhercel @M uneCAGH &omp GT AA each 9 =

ATTG gach 10 .z c@“ TTA 1 GITA, each 13 = ATAG each
14 = GIT], eac TR di%%%m%mﬁl G"“°é‘°r§‘§% “e%{’c“hg’ief‘ter'd&% each 18 = GITG
ea’c"h e eﬁ%ﬁm’e‘&?}’l’? thry 5% "Fiﬁ%ereach 21 = TAAT and each 22 = ATAT, under a

defined set of conditions in which the maxi rum degree of hybri di zati on

bet weers.a Th%%&@@&&ﬁﬂd;f%%ﬁ%h@&%ﬂtm%r 226l T E{n%ﬁt scteguence of the group
of 24ner. guegcgdﬁ Qhes nat exceed 30% of the ree of hybridization
¢

bet weeh sard sSquSice  En e S5HS ﬂ%r’ﬁ’bmfiéfata‘ﬂ Frg8nticl eoti des of the
set, tIFEUPRERI Mt FegPEEept diydm dibeat segnerset wedhe arrt ol hgonie! eoti de and a
caspl enentisef g@Aye0thed thd ingRmbel Rat-tde s ofyukNB zab8h 808/t exceed 50% of
the. degre&re0fygah n of. l.i gonucl egtide-and its conplenent. 7.
The corpgsiti on %Afyggdéﬁa%él& gr e&iﬁﬁelreql (%‘ﬂenccfer sg'iedgaégfqr ned set of

condi tToRAE S HPSTHEEIS St M FrarTRP Yo gP et b1 - RP bYI*d9PaF Fon™det ween a  sequence
and arﬂfeé%ﬁ%ﬁhememoreftfamﬁ%f fresagmt- sequence does not exceed 30% of the
degree. of hybridi zati on between said sequence andits 25 July 2005 WO

05059354 FCTILO02L0008F 1,08  CHILEMROL.. L0 dedres of Jybri di zati on

bet ween each guence and enen varl %8 *Phc¥or of between 1
and 1(5"°n‘?ﬁﬁl8nsp|° f & abtsy mﬂﬂ%ﬁ‘%éﬁgrfea?fdhgbrléh@tﬁ‘ﬁv é’eb‘r%?fle# ably between 1 and

S. 5 Sedfgveecodpostpizment of| siymithenhemednte oM thdpetindeso satdl ‘def i ned set
~ than 15% greater than the maximum degree of hybridization between a
sequence and any complement of a different sequence of the said group
25 of 24mer sequences, more preferably ne more than 10% greater,, more
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 o}'any of claims é; 8, 10, 12 or 14, WhereinAsaid
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. '




of ~conditions in which the maxi num degree of hybridizati on2bgtiensa
sequence and any conpl enent of a different sequence does not exceed 30% of
the degree of hybridization between said sequence and its conplenent, the
degree of Wt}yp‘,rdsg:jsgati on between each sequence and its 1Q conpl enment varies
by a factor of between 1 and 10, nore preferably bet we@STLARKOY  and nore
preferably between 1 and 8. 9. Thegganposition of clainf? wherein the

maxi nrum degree of hybridization in (G between a sequence and any

conpl el®nt Tif campbBidiohf @ eRiins e|wRacAnd RS (M0kaAXaee@-25% Jore preferably

wher ei BorddR €1 ond B AR =0 e %@o@f opﬁgﬁéxdisé@& 'ngg's Icn@ &Sg)bebe‘t ween a sequence and

any CQ«%BELSIE\‘%RH&L@@ diggagrent sequence does not exceed 20% nore
pref erably erein_the irax! mum degree of hybridization in (G between a

sequence -and any conpl enent of a different sequence does not exceed 15%-:
[)mr@ 208 .pr Bfee raizoy i vilvar & Bliijﬂl61é'r{a'xélfaim Ci?agwgs@:’;d hydntdizatd-on idn (G

et Weebond: + SRQUSREEaANd, A 0 ment_of a different sequence does not
~exceed, 11% 10 Tﬁ%éc%lﬁpgg?u?’i%ggzg ercf%‘fuﬁ]n%esvﬁ%r@ $H% maxi num degree of
25 hybfl & Z5t¥ o *FA* f&)PBEfween a sequence and any conpl enent of a

di fferent sequence does not exceed 25% nore preferably wherein the

Maxi M8, degieesonpbs (WAI & 281ik0M LR LANLRLILT & SEQUBIICE.ARd.ANY

conpl engpls Qb g4k ffE5E rteeso%q}fei;r}cg' does not exceed 20% more preferably
wherein the nmaxi rrum.deggpee of hyDrTarzgt POHSER I ETI5BENERD 28Y sequence 30
and anSP"RHIRSTEMENE BELrar ffegrense GwqueatcexatedsiSAOE exceegked 5l nNOI e

pr ef erfabFidisheicsi betidien maKd BEMdegrea s bohbilinzaldeomd fek& between a
sequenszen@hea sy : SORRLAIEN, f | f.f ni_ sequence does, not exceed 11%
35 11.. The ggrg) Siti onn%f,;l .calcgi sr%%%g{mc%e%fﬁgsuﬁ rg'%lieré‘%nle\tdvﬂfélf‘% F& set of

condi ti ons o (e%)’f’e“t he™feXi i Qe qridecdrommpeidioattorebistnets a  sequence
antP a CEtPMefeses off Arbrididatiors bguenseanobiidogugebtide am sore  than 15%

gr eat ermpleannt be amxbrasn slagear:afriRy U dizati AR.DeLesp.& ,&equence and
e said group 25 July 2005 WO

any CoQplifnBid. of A nt_ sequence- of th
02/ 059354 P CAOC’2§IO1 Olgl;i?{a%é%’ f%gff%ezﬂlre;lé’f’mécéﬁﬂ%lﬁ%eaﬁdﬁﬁ’re preferably no nore
than fO%8°GreXter, nore preferably no nore than 5% greater. 12. The
conposition of claim8 wherein under said defined set of 5 conditions

of20( IG):z,u. t lrge rmﬁjxsmmtnﬁegk @y Ofe tgygr,,#sd% ﬁ“%t ié).tr‘wi?e%‘i‘ﬁf%'acﬁ ofs‘ﬁguen(igo/dnd at

conp [ _sequence Q e set |s nb nore an o gr eat er

t han t% %né%rﬁg%ytégg]?)gguﬁﬁrg%gr ?‘(’jizfzaﬁ SRLFEENSER™ £he BGtRREe and any

conpl ERETt CHISLE R PorfERt: FEHURER R ha"YERi (FYEY OWPYX, OFY¥ZAMEr - sequences,
nmore BIEL.el&@, yxmy., nonve, txan, k@9s,gxead, exxyw)yonex 1 Gt ekenabkywo nore than
5% gr eRber vdd. wilhe BRIPARKE, Ml vehal B, WIRL ST hkNder, salfl defined set

Ofys  vyyw.

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 identical to each other, each




conditions of (G, the nmaxi num degree of hybridization betwggpyagpgequence
and a conpl enent .of any ot her sequence of the set is no nore 1% than 15%
greater than the maxi num degree of hybridi zati on between a sequence and
any conpl enent of a different sequence of the said group of 24ner
sequencesWOBHOE3 M ef erably no nore than 10% greater, noPECpe2per’ably no
nore than 5%greater. 20 14. The_cgnposition of clai'm 10wherein under said
defined set of conditions of (G, the maxi num degree of hybridi zation

bet nees ahe IRAHERSH 200 A KomRlerenl af. mt%afier: ﬁe&ge of the set is no

nore - :}Elé Jreater t han t he maxi mum degree ridiZation between a
sequence and - ar %’ﬁnﬁ?%rﬁﬁ?ﬁteéjfbyama‘ief’?]erlén"t‘resé‘éﬁi’éh%"é‘ *ffe sai d group 25 of
24mer ¥éfterneds,; °f nreetysre fepatdeptero bromeetdiams k@80 gestdicel ,to. nore

pr ef ereaalahyoﬂher,rreaal bbatheShegs 6Rb8Esented by nuklraill B £ONMRASI LN of any of

cl al M Peach otherl ealh o3 ip.said defined s f_conditions results in
a l'evel. of h Z bri di zati ontktlmsgr% re%&“f”ﬁeg rr%umz%’a{ ﬁlg *6vel of hybridi zation

- obt ai TEFWHFEN Y BRTIPEEET GiRCh (Bnthe RIS FRREEERRES) B MmRE 190. 1 M Tri's,
0. 08%aPei 1Mt }al08; epdll Btikr, adacB7/E. ti6 amdhe reprgpesicti WNnmaferany of clains 6,

8, 10 201&@&détﬂ:acm%59éa@h§ﬁh5& Sacief i e dyRel J:%Ear&%gﬁédt PNS results in a
th hybri di zati on

| evel %bﬂ di zaj:tdl g&ctpat is e sane as_the’| eve
obt ai ne8 eh hi{ Car zati on e%cgn‘é‘ihtefoﬁ? | HEPuHe BT 2™¥iSNadl , 0.1 M Tri s,
0.198% FFTE6R < P OmeraE823) ar%\tld@?@CEQEOJeﬂcyl oges. WO 02/ 059354

PCT/ CA0O2/ 00087 68 17. The conposition of claim15 wherein, in (G said
defi nag. SaheOhony 9.-51@%& 0Nk SRS LAC0LAUR: Ohe ZATRL seguences of (G

bei ng _coval e | 1 nked ead osi tlon of claim 16
wher ei ﬁpmsﬁnf% & Iﬂ‘é‘?’farjrea hoat thsf seRERATH M Bhs 2F deprtidess ehethgr oup of 24mer

sequerfies gfpyegpnizd| g the ovadmitl yak i thleetbduendee amisy, éltglea-EIﬁEOICEOITpOSI tion of |

c laai moﬂtiﬂaeE1 43&8\3&@5:3&@@% oy (ke L&frer&ﬁ% SLDYRe %fequellQe %&Q@r gethe ”?X' mum
egreel of. hybr a etveen ence enent of a

di fferent seqjseléfn%% Iloeeg not. Seexé%‘% oolfmetrai; dgﬁ%lé ?‘B‘eﬁ%rl di zati on
bet weéfH”saFH affuene efake #ﬁtl%r%m?ﬁ?e%ﬁ@ bynhe Mavefedrsebas ohe hybri di zati on
bet weeraEach Wauenceaandnets CHRherE RépAsaEmRS BY tRe nfhGhors of between 1

and 9xnaantlef Squdlde OhixJORUSLER iless thel xS elop:ldiedypmyl MM degree of
e and of any ot her

hyri di.¢ tahqp betyween an ollgonucleotid onpl e
oI gORUCT 80t | d&° Of - t e S8 g%%s Hot =Bk B 209 BrTe ﬁép‘&éﬁ?‘é?‘é‘ of
hybri &Y Z&€i WEB‘FI tghléasoFngGﬂ‘mﬁn%tWé ahdlgass ongompkenemers 20 20. The
conposamneeanm’d anyho fouadailn® bhs tthelOquehes it eachede th€os 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
25 least one of the 4mers represented by the numeral 12 hag the sequence
WYYX, at least one of the 4mers represented by the nﬁmerel 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 4mers feﬁresented by the
© numeral 15 has the sequence WXYW, at least one of the 4mers represented
30 by the puﬁeral 16 has the seguence 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



4mers represented by nunerals 1 to 22 is selected fromthezguaypogs 4ners
consi sting of WKXX, WKXy, WKYX, WKYY, WKXX, WKXY, WKYX, WYY, XWKX, XWKY,
XWX, XWPY, XXWK, XXWY, XXXW  XXYW XYWK, XYW, XYXW XYYW YWKX, YWKY,
YWYX, YWY, YXWK, YXWY, YXXW YXYW YYWK, YYW, YYXW and '.. 25 YYYW 21.
The conposition of claim 20, wherein-each of the 4ners represented by
nuneral 1 are identical to each other, each of the 4ners represented by

nuneral . 2 arexkdenthcal- WoxeachPther xyHACH Gf 1bhe 4ner s, Lepieseplgd 30 by
nuneral 3_are |de@g{kcal Poﬂeach of her hLeach of the 4mers represent ed by
nuneral 4 are % dent cal*foteach B hepch d4ch BFYt HE e s ¥ 'e§é?ﬂ éd by
numer al 5 Wi eRetit Ltal WiKgT.egeth dsheryywacéradf 19 he x4wer sacrpreesentygd by
humer al 6aatf e1i dembki Gala tareash aier, each of the 4mers represented by
nuneral 7 .are identical to each other, each of the 4mers represented 35 by
numeral 8are identical to each other, each of the 4nmers represent ed by

nurer al 2‘9 arey, tg-each o gach of .the 4mers represent
nuner al 4 ar eé gg‘ﬂ%tsﬁgk Iltotf) eac ]E)t hé“rlr'“ﬁ‘lelachal‘r21 g{roup”ﬁf'e qulrepresenEf eg by

numer al %t&? SYHeMEscvVing waehnen Réentidhens oftq HE3 srepst rovpr B58akked Ihy
nuner al i@ aherdidenichcad the @r&@‘g ﬁp'?.reéant@aq;} Qumera?.]s AQot e :Lﬂnﬁﬂs 1s
represe umner, 13 are identical, 0 ea <] e y
D005 WE ggfg%dgg ﬁ%er/%ﬁﬁ‘él‘%oé‘é?s g iat S B ’R'E[ne’?”“%“'r Z%Jr}%’s ¥ ‘%‘%
numer al YWarWdchﬁlYWo XHE Wﬁerwmeéﬁﬁwofan@h‘@fﬂrrer S repr esent ed by

nuneral 15 are identical to each other, each of the 4nmers represented by
nuneral 16 are identical to each other, each of the 4ners represented by

numer al ?:157 L chlﬁ‘cFlﬁ'tQ@A o2 Eﬂilﬁragb %Q?éln @ﬁlﬁmoﬁgo%}ﬂ ﬁnlex{c ufl eQr %Sent ed by
C

nuner al g.are & |glent| cal .to each other, ea Aner's represent ed by
nuner al ]185 are TUSHhPPEsiules @AcRE JrREF clsdeh sgrdiTRiesnbes Pepttesent ed by
numer al 1e2gt dgmelidlentd gulietwlesachr @Itheeqsteahth’t@fenth4ﬂBI&:uﬂ&pf eseqnt ed by

- nuner al1edic a‘foﬁrttﬂﬁlngéﬁﬁlmoi&:lﬁggh el Q@rleaggdfl%%ggn OJalg‘lhe AércT:E S 10
repr esentteg nurreral 22 are identical to each ot her. Y EMhe 'corrposr tion
20, wh

of claim erETR" di* P eBRIE BT 0P t He 1A% SorepieEsentist mplequies nuneral 1
has t he %eaﬁé?eet \BkyMeeat shighsblangesf drhet-ledBersineepeesantied by the

nuner al s218aR ek aSeauice Y, Al 630 f jthe 4ners, represented
by the nuer al has t he set uen%e X?(XW t %eeégt Otorzrlgasotr‘ iwﬁe§4rrergs

repr esent ed "Bgle‘flhlgsnu%eraﬁl ei‘sﬁa"s‘"’et“ﬁe %qaerr&eo esatoy @gsleaspe of the
4er s rep‘rﬁletsreﬁtle@ byid Inglewmiesal orb ahakedshetwenty - SRGUERALE md¥eNi1e8] dJreast one

of the 4eeissteplasenied byigt H&é&"f@é al seguence YYWX, at | east
rs re§relsent ed by the 2 Oﬁu%?%fggeth he“s&3ifence YWKX, at

one of th
| east onefecfﬂeﬁe “Antt sleF*‘e‘brte@%%‘f[ Egven Salﬁwaﬁéumepala% lhast thentyequence
WrXX, atightastidmelofulhe, 4rens T-epr csentechiby e AUDEAAks9 dasct he

sequencee6¥YWiat, $£¥%SEO£HE%19§, tReae 1cast thirt?*oﬁéﬁsai&'&olecﬁles( or
at least thirty-two said molecules, or at least thirfy—three said
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 molecules, 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




4mers represented by the nuneral 10 has the sequence XYWK, 28tjulyeagt one of
the 4nmers represented by the nuneral 11 has the sequence YYXW at 25 | east
one of the 4ners represented by the nuneral 12hasthe sequence WYX, at

| east one of the 4ners represented by the nuneral 13 has the sequence
XYXW at Q&Y of the 4ners represented by the nuneP&I/CA2/004%s t he
sequence WrYY, at |east one of the Amers represented by the nuneral 15 has
t he sequence- WKYW at | east one of "t he 4ners represented 30 by the nuneral

16 has al1tﬁlesh$ﬁﬁ’lJ§£h'§aemMWESatorl Q@%taa&‘]gné)fhuﬁ&]:%délﬁr Eort esprlgsent ed by the
nuner a as the.s e%sg One | east one Aier s represented by

t he nuhg#ﬁu T8 Rastthe e}ﬁ’(‘i’g G\Wﬂl e %aai@tmlﬁﬁ‘éleéf Fhat 4mer s
repr eséﬁ"t‘%d"‘l‘fyh%eﬁlﬁ?ér%HXtiigiah%swimlsseqwemelééW)Qne latndtenstd one of the
Amer s eepinegent@thobyciibe, RUMNRS Bdas? brhhasuahes 35&%@ £84YXYX, at |east one

of thendinised. by gsenled diy b T Blnetd =D 0Gg3ETLEEE Vonenna

| east Qne of Qe 4mer s represente nunera 5°h8% e sequence

XYXY. 9% Tife %Dcﬁlr‘fﬁ%sgaf‘ e et -ai m 22, wherein in each 1-= WKYY, each 2 =
40 YWKY, each 3 XXXW each 4 YWYX, each 5 = WrXY, ,each 6 = YYWK, each 25

Jul y 20605 Tl?é)coﬂpcsléﬁ'\&o%f AL S B WEXXn 2%8/-\1%e9e1;1 XYYW each 10 = XYW( each
11 =YY ¥ = XY each 14 = WYY, each 15 = \/\XYW
each 16% V\%%\?h&ag ﬁulf\(v;’}( &Wq‘mn 7 18 W‘hlﬁﬁ(\?ﬁ\fhélacﬁ‘l‘%' 2358 ¢xs each 20 =
YXYX, each 3¥= SBERY? andPAactrcR2? = TOIRY.cacR4 =THBTcorpos tiTeApfeachai m 1
wherei n a said gemupesfh 864QERGE8adhSs b:aﬁﬂd; QRntNe = smyer&@ﬁ shayi ng
sequence i depdd, i &8 1> LOzrhf3 Asy slgt %‘f . Ea;l;}( %‘ Eﬁ,T I e%eé?e%& gach of

: e

t he 4mers reQresgnt eg by nyneral s romt he
group of 4mers SorfSPStiRG® of thhwmwewwwmon betynk,  YWKX,
WYXX, xXYYW XPARuen: ) Qad Yoy XomoXydent efind dA¥¥dren? Sseqlidie COMPBS igkb@ oOf CI aim

I24 V\/nelrel n tiiﬁr;@ﬂmeﬁdebldﬂéslﬂb@ 4desa @b%:o%aé!e E@g}}eéadfdh}&ﬁ%é &i or
east el eve cul es, or
ooctde @Qi@%ﬁ%ﬁ% g rltts complerl“ent’l é%’ét ¥o‘ﬁr"¥°é‘é‘ﬁ teogidesngf ecul es

| east thirteen said
or at |east Fi% f'?a’ie‘nt]ge'a|““€1’”r‘(’é'}1“«5‘3681’@5Of dwbridizatjpn |hehwtensarxt een said
mol ecul es, oPligemicdgstids candnd eemplsaédt 6Dla0g Weasy omigc&txcllee&ﬁe et gateen said

mol ecul s, Ofetaliodseast RELRGL ARNS @hd deEBJee«Qf”h?ﬁndQEat%n o@aé} twenty said
mol ecul es, Oéllé&dc‘i@ééd ?ysone (Said molecules, or at |east twenty-two
sai d nol ecul es; or at Teas PWEHPYFRFee said ol ecul es, or at 1|east
twenty-four said nolecules, or at Ieast twenty-five sai d nol ecul es, or at

| east AMwerfthy- simgosidiidn ofodlecu|2Bsyhe@Eimt il qas tunbveRhYa a6¥@RaSAd Mol ecul es,
orieat dfea&hltmstﬁl wecglhghesamm{mld%&fgeeéf I&EH%EZMQS%F SRty h”' ne said

nol ec t__leas thlrt S nol ecu or at reast irty-one said
nol ec% ?eﬂcg aid at™y ea P % %f??ﬁna SRIPRRCS| SRS RAT SCePRA9F thirty-t hree

said YfoFcireee < baripimesion hptvieyn feoéd seanahcrmpingcifises, or at |east thirty

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 exéeed
11%. '



five '.. said nolecules, or at least thirty-six said nol eesliglg 2005 at

| east thirty-seven said nolecules, or at least thirty-eight said nol ecul es,
or at least thirty-nine said nolecules, or at least forty said nolecules,
or at Ieas\R,f r{ onesald nol ecul es, or at least forty-two said nol ecules,
or at |eas Ofog/f" “ hree said nol ecul es, or at-|east f oMGIGAYYPO08R; d

mol ecul es, or at least forty-five said nolecules, or at |least forty-six
said nol ecules, or at l|leastforty-seven said nol ecul es, or at least

r orty- ]?ZStg:htThSaﬁcﬁzpaﬂthGﬂl :o@Sulagﬁ Zatoz:l @fa?i‘in ié)nwi‘lyre@ﬁ qgldéialsgld gF%J%%H' es, O{ at
east A e [ _at, t siXx ol ecu or at east
d yf §Qﬁ<ﬂtm 8}' (gls t e maxi eleaﬁ%ey % ﬁy%rl%ﬁfgeﬁlﬁwe% agt

seventy sai d nol ecul es, Ieas | east
ni nety §51“‘if‘°ﬁo?’éicﬁ|°é’§l’198?n%?f|ae§§theheemmmercédtlyaset ielmecubes, or at | east

one huriiredSangebesr skindtimphecuhesiegfde af hybSastat08€ phtdned and t went y

sai G NMpkgEet-8SandOinyAtodp@aiine Q¥ . HREL yQ 02/ 059354
PCT/ CAQ%/940087 ° 71nyaa?1 t hi Ft gal d rr%gieg%qg%ﬂcxo%ogée F\e\éas?r%ﬁe hundred and

forty said  nolecules, more BrefeEay B @oRRIABRR A0 RIeTteFt yosai d ol ecul es, or
at Ieé’§f’feﬁﬁ%13h&ﬁd‘f°eel télﬁ%i 5§ wteptemi d nol ecul es, or at | east one hundred and
seventy said nol ecul es, or at |east one hundred and eighty said 5 '
nol eculzgs, +Qk d a ty, sai.d ngl ecul es, or | east
twg hundre sa‘%&np%@inugggny%g gﬁaﬁl rﬁ% QOEIS,[ %gﬁr% i FREeDr cl al m 25,
wherei i~ (0 STEFEIRE GEbty Bt 2oksvst csfeaﬂerﬁeeetw Wkitc ke dhetrake= GATT, each
2 = TEATtheehpisl pE=hyAAG zabipholcainddGhken Bgitidbza1i6 Adnaied&ls 6 = TTGA, each
TGA&c;lrﬂaCd”leM—NaGJ'Aﬁl@Ja@ﬂs9 0= 08y EGi e 2610040 o3 @B@Ot sgach 11 = TTAG
each 12 = GTTA, each 13 ATAG each 14 = GITT, un a de |ned set of
conditions in which the maxi mum degree of hybridi zatl on between a sequence
and any*cofpt &nBreibionactictiay ehwhersdnerive (Of saldedefiioup sef of24mer sequences
doés netrdExteedidl¥ef chherdegsresndr Byhiheliszat i1@n nbgf Wween sai d sequence
and it gowaRl g B ea fi@rpakk. Ol i gonucl eotides of the set, the nmaxinmm
degree of hybridization between an oligonucleotide and a conpl enent of any
ot her oligonucl eotide of the set does not exceed 50% of the degree of
hybri di%at Feh cefeashiionot gongél Getnadas andsit shoeiplemert. tie7. The
CONPOS kitdrBNrapfre sdratibdbg GnurBesiel Narel ;nie(z@caun&eeaéﬁb&eqeféa@ﬁchfsﬁﬂe 10 of

coaggli thIgggg i ygénggdtb e, diBXd e bridi zati on between a sequence
and an E"F)(aa:rner?t of 9 |fflg?egﬁg %{eqﬁlecr?getc}dlgaecsh ROt exXEE8 P38 of the

degr eeX 0'31“r hy PR &t P8 rf“"B‘eF\R;ee F*8 algER@ ifc e2dinditliers each efnpheenent , t he
degr ee*®sFsAprpetinzed by mubetaiee mre aglansR@l ERC eadiNtklickS each ofCOHP| ene nt

var i essilys ardp@edadited by BRIWERANS Jai:arhﬁe;zgjzcamoeemhegﬁfegp le&ch of the

dmers represented by numeral 6 are.identical to each other, each of the

25 4mers represented by numeral 7 are identical to each other, &ach of the
4mers represented by numeral‘a are idemtical to each 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 each 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



15 between 1 and 9, and nore preferably between 1 and 8. gsJu@&ogg'he
conposition of claim27 wherein the maxi num degree of hybridization in (Q
bet ween a sequence and any conplenent of a different sequence does not
exceed 25 preferably wherein the 20- maxi num degree of

hybr.i di zaﬁooo%lgggs“( G between a sequence and any conple CP 8% f fer ent
sequence does not exceed 20% norespreferably wherein the maxi num degree
of hybridization in (G between a sequence and any conpl enent of a

di f f eriesst tsegemroes does aotleexcesnd oi5%Me mafre reprafeatabby vaberei n the

Mexi Mugiadegr @en-af tﬂb}’QédthZ@M L 316G bEL \Q@%e%@s% P&%ﬁ@ nd any
conpl e?,&g%of a %l sequence does not exceed 1% uly 2005 WO
9

02/ 05 ¢ spauege e ESnpEEFtI6n fof“—hecﬁa?% 27 or claim28
wher ei ?\“—Paﬂ%Pé‘FEdséVthGe‘M“ﬁé# 8shes bife eorvdits UHSK. o8t (€)st bive offptienum degr ee of
hyy i déneas i :eardsehW@eBy ahe SRELENCE MAB LR sémpﬁ&nmm oft aserober sequence of

the sele ikge QQeJEDE«?preLQﬁQd R GRS &*8 tt‘r‘? ”?(ﬁl'egg"k%ﬁé?ree of

“hybri diczatl on between a 5 Sequence an men a“different _
sequenc@SHfEHE E d‘“‘@‘isoﬁ??reﬁ?ntﬂﬁé’r tt?eﬁ‘ﬂ‘é‘ﬁ’f&%sn W5r BrepPedusrebl y no nore
than TO%gratateest amerd thr ehersabéprepotrdry thanudiapreatar thad0. The
cgir{)d}?otsadqh@&ecx#wﬁmatOiea@hféﬁzso@@?é %mg% %%&t @Aé&asﬁl @h@ﬁ&t\é}gg 1310 set ?L

c [ r ve i zation i s sane as e

| evel ﬂéa ﬁnbrg?gqgleéit :‘Kgxrgpo edal lﬁeﬁa%élﬁ ﬁgbff%:l dfmierf’l Hr%%ﬁa‘?‘{]?%n‘%‘e i ncl ude 0.2
M NaCIn““‘Bra_’E i Prf FhesegBRF T8N X- 100, pH 8.0 at 37C. 31. The conposition
of claim30 wherein, in (G) sai d defined set of 15 conditions includes the

group A AURLnSEANeNres Ohik . BRelMn COYAL ANGAY | Llheg L gpheads. 32, The

corrposH%kon of f any of claims 24"t wherein each o frer s

repr esent ed "By EAUTEF At T HHE |88§}?1t5| trﬂyxf'oeé‘éfbl‘i DUREF., @A of the 20 4ners
r €pr eS@t eda8y enufEihl c2chmpe= iXdeht Pedl 1¢ o &Gth @)Etchexl =ea®h, of the 4ners
repr esenb et byymnmesal 18 -akexv,dand k&l 14 @ gagh other, each of the 4ners
represented by nuneral 4 are identical to each other, each of the 4ners
represented by nuneral. 5 are identical to each other, each of the 4ners

r epr esent é&ed%mﬂ?fﬁﬁi% o ArE 1 JERTT TP 4deHerp Gf rseensaehisof the 25 4mers
r epr edeptddn yome remaineds apeingdenibesa idatesichs of heriooeackewdof the 4ners

r esor. ESﬁBtﬁdThﬂ.emﬁcﬁlwh&eaﬁeeécQQﬁt b lhmd @&&Qséﬂtg@fw Sacbaf s the ' ..

4ners troepgqgeﬁé % gg;rfglm% are identical to each ofher each of the |
Amers repreésen Vnunerar™ t8° §Fe°R §&n |calco?%1sehx?n° t%&¥F each of the
Aner s Fepr 8880t Yoy Hhne B, ¥ BYXXd Rl e Andt¥W8ach ot her, each 30 of
the 4ners represented by nuneral 12 are identical to each ot her, each of

the 4mers T‘E@Q:Bﬁﬁc%@t:ﬁﬁil Qﬁ/ cl!a'{ﬁ?'é@l willgréﬁetﬂedgcgr%bgﬁ:lloﬁ qn@ﬂfﬂgs el her, and each
Of thq.e PLS, L8P &8 ecu es, Xr algrqal:':tg'il: ¢ evcg':zr gald ggfelcgfes, 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
twgnty~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 least 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,



each other. 35 33. The conposition of claim24 to 31., V\/neﬁgiv@ b4 east one
of the 4ners represented by the nuneral 1 has the sequence , at | east
one of the 4nmers represented by the nunmeral 2 has the sequence YWKY, at

| east one of the 4ners represented by the nuneral 3 has the sequence XXXW
at | east WL28f93%he 4ners represented by the nuneral 4 paschbsoedd sequence
YWrX, at |east one of the 4ners re_gresent ed by the nuneral 5 25 July 2005
WO 02/ 059354 PCT/ CA02/ 00067 - 73 h&s the sequence WYXY, at |east one of the
4mers sepeesant egd by, ral has the sequence YYWX, at |east one of
the 4ners re resen%dkn%yst}#;%%lﬁﬁ%?easl' 7 Ras'°Phle 8EGUEAtE YWKX, at |east one
of the"AREHET rdpPedaniedoty tife saifhepdculeshasr mhelseyuence tMYXX, at | east
one ofs¥iHenBeawisrs qrepr dsestt cdriyyrifee aiARiAbaA-Ba%t he 1saquence XYYW at

[ cast omey mbx hea hERESLEPLLSANL LY APE UL R A0S Lhe, sequence

XYWK, Al !@as).9ne of the 4mers represented by the numeral® 11" has the
sequence. YY><\§/$ “at Slaégasu{o oNecdHt Fne At reprseentsadd mpletvdenuneral 12 has

“the sEqibnEas WKy -aiohteamid riecelest her AnEeastr epriasenieeshiay t he nuneral 13
10 hagrethenlsequrenae 15000 i mpdsat haasiicane:ofe thg. 4MeLS Lanresented by the
numer alo1d4:1885 drhge segyence 34, The conposjtion of claim33, wherein
each 4, 7YY, gagh,2 = Y.\Ax?mgé%ﬁ“"é“:lw EatHd SHMRRIBach 5 = XY,
each 6 = | “eath TP NARKK, 523 It 8- ule sy XX atededrtOone X¥dMMd each 10 =
XY, =gagetacdeyyxw each 12 = WYYX, each 13 = XYXW. and each 14 = WrYY.
35. The conposition of claim1l, wherein a said group of sequences is based
on thgse sequences havi ng sequence identifiers 1 to 100 as set 20- out in
Tabl e 37 A aff GHEPEiicsaeh drit BE arerlain S8y edemetrt by nunerals 1 to 10 in
(A) is sel ectedthe grvifergroue qARBES 160MNGCET4428 Of - VWKY, cadWWKY. XXXW
YWX, VXY, MK, o AKX, VUK, X _aﬂg XYWK.  36. conposi tion of claim
35, wherein the composition i ﬁ%‘%é ar qulcflegs"t @ glre{ 55%%) ®ndl Bchr €€%or  at
|-east el even’ Safthofadubes CTHR, dtach| tashITetad 4idARBhecnliess a or at

| east thirtewiisal detlectthdiSiond iat whichagte horid.pedegat bamalecilissnioqr at

| east fiftegp,.sald. Ny, les, .or_ at least sixteen_said nolecules, or at

| east seventeen said ér@lgg%%lagg,anyofzorgf’flef“ee%tstojﬁe‘—i‘ éiﬁfg‘geeﬁ?ngafe@“ﬁﬁ‘feeé’ﬁlg?, or at
| east ni net EBAB T2 BT BB ETFES dogk wrt pxsest 1fent ytheafiebnesl @Cul es, or at
| east t went y-iybeidizat tbuThkefdéhesai Okedlenk@asiy {MLRLYs MRS aidy Mmhecul es, or

at least twgn g-t?r e sai | ecul e or at |east twenty-four said
‘mol ecul es, of 15arfuc %(gtslt?e?\/\%n{gg?fslevé 94 BTHETRCINTEES Ur P IPA A Puent y- si x
- said nol eclhiegyeerppn lipentiepialet yod v ermpdanehtok eswl esheror at | east

twenty 35 eicghgoraiébitakestilees, sl adds heashLULRLY Y R SALd.dmlsecul es, or
at least ttygtjy.saéd rm%e%ul €5, 0r at |east thirty-one said nol ecules,, or
ybr¥dization orf the oligonucleotide and its complement.

" 38. The composition of claim 37 wherein, in {Q) undér séi& defined set
of conditions in which the ma#imum degree of hybridization between a
‘ 15  sequence an@ any complement of a different sequence-does not exceed 30%
of the degree of hybridization between said sequence and its
complement, the degree of hybridization betwesn eachisequéncé and its
complement varies by a factor of between 1 and 10, more preferaﬁly

between 1 and 9, and more preferably between 1 and 8.

20
_39. The composition of claim 38 wherein the maximum degree of
hyhridizationfig (&) between a seqﬁence_and any complément of a
different sequence does not exceed 25%; more preferably wherein the
maximum degree of bybridization in {(G) between a sequence and any e

‘25' complement of a different sequence does not exceed 26%, more préferably £
wherein the maximum degree of hYbridization in {G) between a sequénce |

cand any complement of a different sequence does not exceed 15%, more



at least thirty-two said nolecules, or at least thirty-threg Saifl,s ‘

nol ecul es, or at least thirty-four said nolecules, or at |least 'thirty five
said nolecules; or at least thirty-six said nolecules, orat least '.. 40
thirty-seven said nolecules, or at least thirty-eight said nol ecules, 25
July 2005WOW9FM059354 PCT/ CA02/ 00087 - 74 or at | eastP¢HEAPME ne said
nol ecul es, or at least forty sai d m)l ecules, or at |east forty-one said
nol ecul es, or at least forty- tvvo 8ai d nol ecul es, or at least forty-three
said molecul es, . or .at | east sSai.d nol ecu or at | east
fortyr |€eéfals£ MoTecle “lg?ma % Ie%é{’ atf“%‘f)’(‘“sﬁdb‘?%fe%‘bul es, or at

| east SF@‘I“ftheséé\?e%PYsa?fﬂ’lﬁTﬁDécﬂﬁ @sdiffgyengt sqqeaﬂﬁe foFt yrrepyttedsai d mol ecul es,
or at iheast forty-nine said nolecules, or at least fifty said nol ecul es,

or at |east sixty said nolecules, or at |east seventy said nol ecul es, or
at | east ht yles, or_at Iea t ninety said no|ecules, or at

| edst “ §ne% d’?{'@‘d“fb"%ggdﬁﬁb‘l‘ S8 fe§tain 3937’ S HB 'E‘S%rbdé‘ﬁ i6H*BE ¢l ai m 35 or
~cl ai ms8B,ofzherdrirns(@) (Bbr thheagimaplagieQ Sfeybsttjgaricaskitmesshiach each 1 -
GATT, seqfidncd and d GAlpLpash o8 Ty AMG: see@éhcé &t kel Aet BACK: Bore GTAT, each 6 =
TTGA, tﬁgx?hts-s eat;Ie an @‘I?ehmgx%xg%é‘t%egg rldl'zb‘er-l;gh b% &h 10 = ATGA under a

defined set of conditions in gree of nhybr| di zat4 on
bet we EFTH EE FRENTR aﬂ@léwtcﬁml%‘ﬁéﬁ’feuﬁfse&“ﬂ}*f%? ht sa&@stie of the group
of1024 mér 24¥ey EreeEsed 0 @pra gire Brepld n3 Mg ofthtvh e ol egreerofmorybr i di zat i on

bet weghe&ahth S aduRRE ARG Ls.conpl enent, for all oligonucleotides of the
set, the maxi me degree of hybridization between an oligonucleotide and a

'corrple nt her ol i gonucl eoti de of the set does not exceed 50% of
t he de%'?eeT% ?nzé’tfu ‘H’g Clﬁé‘“%l-”ﬁg’b%&c?l SHTaE" aiddi 4 inehsPeriint . 38.

The co?ﬁi@err@nr?ﬁuleF a!WSPeVWﬁefrﬁaﬁmerldm«(@)onutmr isaitg debd aed:heeleveef

condi t bOmgbiiai v G HHe 1 ABX IyReMm l‘gf%g{cﬁ%agion RYR4 t@)ggt ng@ucgeEV\?%nNQC

sequen any enen er ent__sequence does not exceed1 30% of
fhe de%‘raleg‘n{(;)I g‘p At P gé?’wé’gn daftl Yefuence and its conplenent-, the

- degree of hybr| d| zat| on between each sequence and its conplenent varies by
a facuor ohe hetweenidn and:13ds siOAR-PICT B abl vaibatyweea skcast 9, and nore

pr ef er.ahloy. el w@e@dés 30 Fion? Qs e N CORROST [N, OLacl 8l M 38 uherein the

maxi mum degr.ee ion in etween a sequence, and any
cGhipl EREHEEOR i';\mkd‘flf P‘é"’fﬂs sequence does not exceed 25% more preferably
wherei n the maxi num degree of h¥br| di:zati on

!((3 sequence and

any 233conPieermesdtion af frgrehciddiudnde Eﬂ)eév R[6) S ?%%led 2‘8*% nor e

pref erablkysanhed eiynmimseanrm( iafe mddegicee of ehybrdtdezateagh o tRGAmpEs ween a

Sec“Jer¥%%résented by numeral 2 are identical to each other, each of the 4mers
represented by numeral 3 are identical to each other, each of the 4mers
represented by numeral are identical to each other;'éachﬂof the 4mers

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

are identical to each other, each of the 4mers

4
5

represented by numeral 6 are identical to. each ether, each of the 4mers
) " represented by numeral 7
8

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

represented by numeral 9 are identical to each other, 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



-and any conpl ement of a different sequence does not exceed %g Z{Sﬂée ..
July 2005 WO 02/059354 PCT/ CA02/ 00087 - 75 preferably an %f maxi me
degree of hybridization in (G between a sequence and any conpl enent of a

di fferent sequence does not exceed 11% 5 40. The conposition of claim 38

or claime@é®@oaeerses n under said defined set of conditi opSr/@heees; t he

maxi mum degree of hybridi zati on. -between a sequence and a conpl enent of ,
any ot her sequence of the set is-mg nmore than 15% greater than the nmaxi num
degree of hybridization between a sequence and any conpl enent of a

di f f er'&it "efeBitees dFWt-hat darek grows UG éferpireresagebhrese nore preferably
No noremetrn7 1686 greeat@repcaTumex, Pt abesabhy cBOHDLG -k hapr&Mgieat er. 41. The

COI’T'pOSﬂYt tﬂ{]nﬁlﬁeramya Q{Es Qh@l%&letﬂxﬂo’at\/@ %IJ}LE‘.S th%fl ned set of
condi t} n a | evel of hybridization t is the same as the

ns_r
| evel "gfe‘ﬁng i’zé‘te bt &i HEdTHh BRI BT |Xai¥°%aﬁ%ﬁtc‘ﬁﬁhﬁ ererfE i ncl ude 0. 2
M NaCl theo*ﬂfrﬁnrﬁpif@eneecbe%tnm paral 100wes pHie8sBuatce3¥@x. 42. The. conposi tion
of -claim 41 wherein, in (G) said defined set of conditi4®ns includes the

group @f Z4ges Q&L&QQ&Q& bei n 20 oyal y Ilnked t o beads. 43.
The conposj ti oorrlréof any of élq)ﬁs ‘%g bt % \\'/(\he%g%ﬁ 8%8n* 6F e 4ners

repr esant ed by HurfdFaI* T W@ igehtsi Caﬂ“ifo <@gkl otHEK, ceelch of the 4mers
r epr es¥hted29y snufe®l egclmpe- ixdent kodleatio 0achvet her, each of the 4ners
represented by nuneral 3 are identical to each other, each of the 4ners
r epr esegnt b are identic ach ot her ‘each of the 4ners
repre?gnt ggeb%mgﬂgn%ﬁa ganyeprleﬁe%tn?caa”f‘o St ot el Ea@h: of! the 4mers
r epr eSefftedt H%aﬁ%r?er%ll' 8enpE § dehflYBalnt F eawls of Mernd BAGh of the 4ners
represented by nunmeral 7 are identical to each other, each of the 4ners

r epr esent Qﬂeb%mﬂém}i&'l 08 ALSn '496%519&' 1o (‘é‘?‘& (Qthep. gagh of the 4mers
rgRr esgnt ean %Quandzq are_identical to each other, and each of the 4nmers
a

represente y ' nuner “1FaPe A @ht{tal to each other. 44. The conposition
of claim43, wherein at |east one of the 4nmers 35 represented by the

nuner ak- 1 Thasothesisbauencay We¥Ysdiah dieast «aneiRfy Lhe x4l s, pepresented by
t he nygnergl;, 2 has the sequence YWKY, at |east one of the 4ners represented
by the nuneral 3 has the sequence XXXW at |east one of the 4ners
represented by the nunmeral 4 has the sequence YWYX, at |east one of the
AREr s 4P ep B SATRAFLBIOT AE anvmeeeddiby rdsit.hebérein 40 (Maguensr WXY, at | east
one ofmdtientdTOr S:akBPegGaRESE BYe Be dauBkal vby' fromYZ%\(?\’éHJo)él%Q% WO

02/ 059354115%%@319&9@1?@3 Jy6more bas, {,he sequence at | east one of the

4ners represent ed by t

50. The composgition of claim 49, whereln in (R) (1) , 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. . !




F nuneral 7 has the sequence Y\/\XX at |east one of the 4nmeps jjgRHesENt ed
by the nuneral 8 has the sequence WYXX, at |east one of the 4ners
represented by the nunmeral 9 has the sequence XYYW and at |east one of 5
the 4mers represented by the nuneral 10 has t he sequence XYWK. 45. The
conposi ti &P f°5%3|5‘hi m 44, V\her ein each 1 V\XYY, each 2 BCHQ§O2/00088ach 3 =
XXXW each 4 = YWrX, each 5 = WrXY, each 6 = YYWX, each-7 YWKX, each 8 =

WrXX, each 9 = XYYW and each 10 7XYV\}( 10 46 The conposition of, any.

preceding ﬁ{eab&%po‘émibgld} !:fh:l.(n@B ({vﬁer‘é?x) .ulWF)TI)O@ﬁe %otc.‘fegt?%fq:he = one of -A
and T/ U, ap conposi tion of clalm 46, wherein

The
in (QO°F%Y % jad \ﬂ/gwégge%(él Bhe Junbr A151'/81‘ Aan‘?iﬁdfeﬁ B SA%PI9L one of A
and- T/ T59u8BcesTe tBo Msbsist pefrreet aamt Ardceefl B2l aim wherein W= G X = A
and 20 49. The conposition of any preceding claim wherein in (F)(l), said
quatieay. Al eapB.RAdNGRCE AL dNeuRel: H9gSHAgh VAl igngéél%mwe uotient for

t he conbi ned seguences by nore ositron of claim 49, :
- wher ei ™ R* (GFT(":} f vy PR IBEi B °F & HHcIF %Cs&fuéﬁcémﬂjfm?‘he set does not -
vary fyaorerdee efubh¢ ent isobetivher ebodi next asequsnces by nore than 0.05. 51.
The conposition of claim50, whereinin (F)(l) , said quotient for each
seque t sef. .doe ot. vary fromthe tient fqr- the 30 conbined
se ueﬁegs N Pr%m et Han % 'glf 5,%r eese%:noﬁﬁogg?ﬁohh%flu%wnbfec@& ng claim

ei # A G ¥ ‘FFféde‘qu?étﬁhérﬁumo‘Pf PRe/Surfi ofd G fardald dewhided by t he sum of
A, T/ UeaGemard & thomerlis soambénadogeqsnaes oof7.t he set i s between about
0.15 and 0 35 35 53. The conposition of claim52, whereinin (F) (1) the
guot i eg]]t he sum of G and_-C di vi ded b%/ the sumof A T/U Gand C for
al | conbi nedw?@a SRR el BT T ERTeTR 1BefSMAEh ERDGHPHIGND ofndhe0. 3. 25 July
2005 SAB 92L089RSAPLIHICAD 2h60087oE R7 T/ULA aflthe Bonpds ktutdnedf cl ai m 53,
Whesr ei deghéhdeF)dsl }hd Ber-Quobdt@Bdn @hodche. 2458 0f26G and C divi ded by the sum of
A T/U, G and C for all conbined sequences of the set is between about
0.21 and 0.29. 5 55.. The conpositibn of claimb54, wherein in (F)(I)
t he- quBti ef GIPPHE 0% §fh FRits SHndhereiny ied b)) e Taakiref At/ U, G and C
f or  algumcehBi weldC Seidrdneeshefsunhef setr/irs dhetdveeforalautor®izel and 0. 28 56.

The C(ymﬁ&ctebm e ghaiimm o5 Wherein in (F)(1). the quotient- of the 10 sum
of,,G and C divided by the sumof A T/U Gand Cfor all conbined

sequences of the set is between about 0.23 and 0.27. 57. The conposition of
cl ai m™6, TRATEPPELtAoR Bf (4 PYre=dimst Fledn, whexdie ins@h op @ trwd C di vi ded by
t he summed cép bR/ lhseBandt Gof Arocat{oncamrbhyned thkSsaagquRacas uPftot-he set is

bet weamoah@ut Bn34d a8dt0s 38om any of the sequences.

25 60. The composition of claim 59, wherein in (D) one base can be
inserted at any location of any of the sequences or one base 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



58. The corrp05|t| on of claim57, wherein in (F)(l) the quogggm,g@%the sum
of G and C divided by the sumof A T/U Gand C for all conbined

sequences of the set is 0.25. - " 20 59. The conposition of any precedi ng
claim wherein in (D) up to two bases can be inserted at any |ocation of
any of thwoleisessces or up to two bases can be del et edct/camoassy of the
sequences. 25 60. The conposition of claim59, wherein in (D) one base can
be inserted at any | ocation of aﬂﬁ of the sequences or one base can be

del et e he seguenc 61l. The c ition of claim®60, wherein
in (D) anO%Q;QS}gQéég%Ieﬁk §e§0 9rall erfe o “at™"afiy oca |on£e§FtatrY§‘7 5t the sequences.
62. ThEESAIEEi 1Peh o5f thel SHRPBT, "Wéf@iﬁ:llﬁ wepyds ap vbasdncawhbe del et ed
from apfy .thé diligongeltpetihtesot 35s:638. seEhkrsCome@sinte Git DiaselthimMe6RA, wherein in
(D) I’lOcck)ﬁi@xc&arbalQ@s dengr &dedte o wgféhe£@QSfﬂa9£H ABY JhOGALI QR of any of the

seqguen o on omosi ti on .of receding claim_wherein each of the
ol i gonﬁ%l%léoﬁqa% 5 eo% &];_p d1§ 8et* Ay tZlgi}slseque REEcart ]eezi‘gf IQPERFER 40 conti guous

bases ﬁntﬁ?fé’%eﬁﬁ%‘ﬁ@é ‘6}"? FRere oo wgidhateds hepedsher eberedncticR5 July 2005
WO 02/ 05386 41PEhCARRIBR0ST a7&ridofett e Oldeginuel-eoldadesiefeca sai d set has a

Sequen%t%udugaﬁgeé wel Mg s&;ggﬁdeg&p%ﬁléﬁaﬁis gasécheo§%gyx%@ &alf which it is
based; ok [ ein I'i gonucl eoti des ‘of a said set has a

h, of
sequence 1611? 9 e%lonfmf 35 r1°8en acsoaﬁ i Guots HAEBEGY *EntP28bGiERER on which it is
bas®d:; ccﬁ‘l“%ﬁ’é? éqaﬁEPeaé hthB Hiavelre ol Wabtul éothirdel  of whereah chasket has a
sequencie tht dléasicTouidee et aCoNki GHOMS DABEHn6S athRaSEGUEAReON Which it is

bas ed,cdﬁﬁ::.%@é QJaQe@%E h:heoelfeq{lg&ﬁzeoéﬂ QQMCJ_teQL Ibqgéd OI)r %hér% 9 e%gltl has a

sequenge, at o!u st Ede c cont i guous bases o he sequence on which it is
based; “or wiar & R EREH S o¥F £ hséalglﬁleﬁol??ﬁcél‘ E6T1aES anleés"sﬁ%Pt'?@‘E has a
sequen?f’é‘tﬁ‘-luc’rl%é’ﬁe%PitféiErﬁellger@enﬂm gurhsithdsdssof; thehseduence on which it
i stshasedrhoplwheticieatereos b Rfiathe ki gospchestidassofiasaid set has a

seque%%teéuohs%gge§syetag%%aue gnéag %Sl@@f%gsé%f &b% sgayeee on whi ch it

IS basq_cd wher el n each _“of onucl eot i des o salahset has a
sequence a? oﬁegfi’mtlc SPEHEE et acsé"ﬁi’lsﬁﬁ HESEE O af’fﬂé""%“e(ﬁﬁ%‘ﬁé’e on which it is
based; “°3FigMET Srvrseat he Seghencheorpiiigbnitc e dhfefesoniharegmicdciset has a
sequengetiat olBRetclRbiRle &t a GRA IGHAIS DIsSQEneS at;h_eaasmu@ﬂ%ge on which it is

baged;onarl cMIeHLILH bgéw of et %&aegmuﬁicﬂ% gs%agi.d asahd. 56t has a

sequenge, at. Lheeas{l vent y ontl%uous bases o he sequence on which it is
based:*°GF Whérer St ot ef 1 31524 FGE M85 aediepte &t J&P% set has a

sequerF(‘,"én%M‘tW‘éég%tllgmm ya2e b entiegerows Wasest ofs bdvedsequence on whi ch
it isveseo; con heneionigmacteceiadsher aldaganaelnat i desu-af. arsaid set has a

'Sequerl‘égs@ttwérﬁﬁvsﬁhree contiguous bases of the sequence on which it is
25 based; or wherein each of the oligonucleotides of a san.d 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 preced::.ng claim wherein the
contiguous bases of .each oligonucleotide of a sa:Ld set are selected .F

40 ‘ such that the position of the first base of each said oligonucleotide



tmenty two conti guous bases of the sequence on which it is, §9ﬁ2900§r
wherein each of the oligonucleotides of a said set has a sequence at |eas
twenty-three conti guous bases of the sequence on which it is 25 based; or
wherein each of the oligonucleotides of a said set has a sequence at | east
t went y- f om0 ogesBsdguous bases of the sequence on whi ch piciycasydassed. 65. The
conposition according to any preceding claim wherein in each 30

ol i gonucl eotide of the set, there ¥%-a naxi num of six bases other than G
bet ween eyver nei ghboring pair of Gs. 66. The conposition according to

cl ai m 652 ’vﬁwé?eelsﬁ@é”&{ﬁ% PrftiraitGobasednisoFhysanc fevrite of the set sequence
occupi exceqyddsst pOrrhersethe 35 term nal selected froma first, second,

third, fourth, fifth, sixth or seventh position thereof. 67. The

CONMPOSidyi 0R,,ACLQ to_an recedl ng claimwherein the contiguous bases
of each oli gonuc %3??0 eOfofE"Il Saf ¢ l’s’%t Ak YSrett 8Bt SBth that the

posi’t i SH Uit idesspt Ba%doﬁe':e%ﬁ: MP S thigky qeeerciedepatd; 26 dahy 2005 WO
102/ 059384the PABPBADRHOOOY DE-a #8id wht Hsnupt Be wwesiyente WRe¥hinch it i s based

i s the isagm;f@r cadd or r}:‘ﬂ@'cﬁ@&érﬂ@ﬁeoggdetshgf %eéalaf&t IJ‘% ”st Lfion of any
pr eCEdIe@.QJ:L Lgse@ 1M nq:'hn o?:agach £ D glﬁnuc eOtI gsal d set is up
to thirty bases in Tengt i P‘SEC’H% Misioiillieg %c?ﬁ“ﬂégtdﬁ a said set
is up '8 YNERYYriee 5’3%@3 111 rienillté‘ng!lhea@r ckdbh dfgdnheleotiqgemsc| eot i des of a
saild setsdigd sgy Lo upwentyenteightbhasas iddgtengt hacobraach of the

oli gonugigeg{lélgggldgfs @f saé q sE,e,_tt i A E,eeven as in length; or
each of thef%I nucl eQ “go ssuplégs%"%gw\@ %ybg 5 mli \ﬁgﬁty Si X bases in

| engt h="26 eac] g?’h“@ ? ﬁﬁcﬁ o ﬁ%rsl?)fupat%&wi‘tgeﬁwfsma‘ff to twenty-five
bases iR YeB#dt h; or each of the oligonucleotides of a said set is up to
twenty-four bases in length. 15 69. The conposition of any preceding

cl akm swhergd eo,%glﬂtgfn g,f_hgny Qkiaanucleati |d s.of a fd set has a length of
t

Wi t hin H \égucqgg S, verage I'eng “all of 't ol i gonucl eoti des in
the sef; or each ef ﬁesab §5H’L‘i‘EIae&??ﬂi‘@s"%f’l‘é’lgaﬁlaeséﬁe%a% tge| engt h of

Wi t hi naT¥ape Baeed of alHPé E‘Peplaﬁgendoeﬁgnlde@fmaﬂﬂe oft; tdreeqdn gonucl eoti des in
t he' sethe oligeactledfidet dhe ﬁllhgﬁauﬁlseé)h&@c% &f wemal uselashagsa | ength of

Wi t hi ntﬁ@re@r Qq%g t}pt,ftaﬁe AVerage; af . al! ,of the oligonucleotides in
“or e S onucfeotl%es ofca th P Sét I:nascg‘a | engt h of

thg Segf th l:L on t %e olLi

thin qb %eslco fo t 85&3 ié Teénﬁi‘%aojfen&ﬂ "Bf“'liﬂlﬁ’él Briegonucl eoti des in
t he sB‘l‘seso?f B4t Fverrage henath géw&élce'ot:hedeyg@hucaestaldds setthaaseta | ength of 25
Wi t hi noorecihasertef otigemavesages bengtiiobethks Qf 1436 Qi geRucl eotides in

the Setwo 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 ollgonucleotldes in
the set. ‘

70. The composition of any preeeding 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 (II) (ii)}, the phantom ,. -

40 - sequence, if greater than or equal to'(2/3 x L} in length, contains at



. 70. The conposition of any pr eceding claim wherein in (11#.12.:;,32@8%’

consecutive sequence of bases in the phantom sequence whic

identical- to a consecutive sequence of bases in each of the first and
second sequences fromwhich it is generated is no nore ((2/3 x h) - 1)
bases in wengbisss/l. The conposition of any precedi ng ChaiBaodiBsLin in
(rr)y (ii), the 35 phantom sequence, if greater than or equal to (3/4 x L)
in length, contains at |east 3 rr¥ertions/del eti-ons or m smat ches when
corrpared to .the first and second sequences fromwhich it is generated. 72.
The COWﬁ%%IBtIl TGl AT TES ShetEiatches k) CPmyaredite plastom 40 sequence,
i f greaterecrhdrreorenggeidiron ovhf{ @ 3exisl yeddrak@ngt h, contains at 25 July 2005
WO 02/ 059354 PCT/ CA02100087 80 least 3 insertions/deletions or m smatches
when nmp e first and econd sequences fromwhich it is

gener gtgedazrh% Jm%ﬁé compost %recsglréc‘ny Wegﬁtﬁrﬁb“ ¢PalT Gidfbr &R i n

(1 Py (IHPY5o" FeeBepAamcsmmsettie it o5 quyel groedt/r xtiam densgual to (5/6 X

- L) in length. 74. The conposition of claim 783, vvhereinln(ll)(lll) "t he

phant om _SedueREssics-N0k GLGALAr Al Ok, eaYsly ,-.,13 (Sehutabd, 10 1 enoth. 75.
A corrggautl on, co risi ng mol ecul es use as tags §"Conpl enent s

wher ei n-each ecdreg*e nﬂ’raf‘s%rse‘a‘ﬁloF? déhticy ébtllndéer@@ect ed from a.set of
ol i gonucl eot i des based on a follow ng group of sequences having the one

hundr ed . s ef|URRESs il tdd nfmot " tested in Example 2 as set
out 1y Taﬁ et bl SENRE SRS AR o R e s =

;
XXXW L ea"Wie &cﬁm@mewwh@aew@oaww@@aéhframz WAKOGE each 8 =
vwxx CéaEWU@lEO%WWbaseacdm 20E611XAMG gead of s h8ach diee 3nMWYX, each

= XYY deas i N 5 = ach 16 = WYXW each 17 =
Y @Jence dje%tl_f eaccﬁf @gghs %Wf V\c’a%(::%eg = EW 2EEhSY “BEYXXY

:"'and ea?ﬁﬁgﬁ ®| FIhRein: (B) each of W X and Y is a base in which either- (i)

(a) W= ane of A, T/U G and C, X = one of A, T/U G and C, '.. Y = one -
of A TR G&* STALP @ = WKYY, eachyfid- oHEH: cRch\3 X Ead, eaks ssel Bokedasnp s to be

different fromvarl aéh tshe yothekscof, WyuxX, andh % -(Rkxan.tpnel echeqd said
baseof (i) (&)khCan bﬁ“&ubesdtchtﬁt ed 3Ry BHMRer Rfytines for eagh of W X

I

and Y, or (ij) (R W&S.5 & WXYW each 16 = WYXW, each 17 - WXXW, each 18 =
WYYW, each 19 = XY¥¥X, each 20 = YXYX, each 21 = YXXY and each 22 =
‘XYXY; : ’
(B) each of W, X and Y is a base in which either:
{i} {a} W = one of A, /U, &, and C,
X = one of A, T/U, &, and C,
Y = one of A, T/U, G, and C. 7 o
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) (@) w=¢6orc,
| X = 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 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;




X=Aor T/U - Y=Aor T/U and.X # Y, and (b) a base not 2$§ng%@§ in
(ii)(a) can be inserted into each sequence at one or nore cations, the

| ocation of each insertion being the sane in all the sequences; (C) up to
three bases can be inserted at any |ocation of any of the sequences or up
to three 48840583 be del eted from any of the sequences; PETIC 0223 July 2005
WD 02/ 059354 PCT/ CA02/ 00087 81 (D) all of the sequences' oF A" %% group of
ol i gonucl eotides are read 5° to 3'8lor are read 3' to 5 ; and wherein each
ol i gonuckgot i de; of a.5ald set has a sequence of at |east ten contiguous
bases of the sequence O WHI¢hof? PRibgsew, chrdiduedidohides 45 rbhesquoti ent |
of the ggm of *Gantr ergixerded by st heamsum of A, T/U, Gand C for all
conbi n&deTedy renk exl iobnucheotsat desahatween ahoyt and. 0,40 and said
quot | enbnigioabiaseGURAC G Dler 1%, SCL; JO82 oV ot itet et ent for

t he conbi(ﬂedtgﬁ%ﬁpfe% b% nore t han 0.2 *ardd XaErdt erovidedgiebip of 24ner
sequences in whi ch each’ 12 GATPL eael © EviaThy eaehud o AAAGY, eaghy 4 =
TGTA, each 5CFWETAR cepiihed seqlh@ls @acke sét Is DL 260580 5 M, each 9 =
ATTG, .each 18nd sAldApoeiagh bl snchld. a 2 = GITA, each 13 = ATAG each
14 = GITT, eaetill TofALG ., LaC 16éﬁ§5ré%A%P %'Scsnetlc}oeé AT AR ¥8e = GTTG,

. each 19 = . ATTA, each _.~ 20" 2 TATATERN b1 merq AhP Md: eadh-22 = ATAT, -

under a @efi fed et oofup edrdinti GRguédtewhit ini hie cHBXI1MUNGAQYr 88105 -

hybri di zat i oRghet we a. ue nd conpl_ement of a_ different

sequence of the roﬁg *of ﬁé%he%%ge%ueﬁgg% 38‘21}5) SnétG%&Ceeéad’hS@% R h&3etegr ee

of hybri di zati of-*betRERP saftP’setprine- HTAC| tegck Gifpohieaat , edcdr 124

ol i gonucl eot Ttss e#ch the- satra, tdaen naxinaumerlegi-ae: pf- BybF,i diaatison fetween

an ol igonuclgegt hde a l.ement, .of any.other oliganucleotide of the

. set does ‘not excegd %g%'ofeggﬁg?dég%g' o?ac%ybar df Zati SPCbf Pt & TITA, each

“3l i gonucl eot tHE ERtR i €3k GApt dRBRtandnprsteRrd BAJAhaseder esdatinedysdreos
substitut ed dypddniamsalogmech hekeafxinud GiegT8e RONRRS I} 229 08 TpthaldN,75

wherei n the j S f each,. oli,gonucl eotide of a said set are
sel ected such tﬁg?éj% Eg % s?‘??pgﬁm%?at “frie dfllg?esrtenbafsegu‘é?“eﬁéhth:f‘aﬁﬁoup of

ol i gonucl eotTFE* WFTIPPCsheosegat riocesh Wswhi ¢he idegirse hfskhybrigitdidosane f or

all nucl eot ilgeseai sbhe wghenck! and R@: CUMPIShdrcONe B €] @ g ein,

subject to thg Qé@vitﬁé)%ax?f:“f{ I;?n]gnds I% e%%ﬁ oli ggnuﬁlg%%?l gg%%%gg\goai d set
id Tt §F FABFIEEAEIYU

conprises a said ‘sequence 0O ts"5As®¥ of the sequence
on which it qlggoqulgggﬁgg_and a complement of any other oligonu~leotide of the '

set does not exceed 50% of the degree of hybridization of the

oligonucleotide and its complement:;

1
,
]
;
j
i
]
j

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

: guous bases of the sequence on which it is o
10 based. ) -



25 July 2005 WD 02/059354 PCT/ CA02/00087 82 78- The comég%h,&izgpsof claim

75 or 76 wherein, subject to the proviso of (F) each oligonucleotide of a
said set conprises a said sequence of twenty-four contiguous bases of the
sequence on which it is based. 79. The conposition of any of clains 75 to
78, whereMWoeres(B): Wone of G and C; X = one of A and T/U, and Y = one of
A and T/U. 80. The composition of claim79, wherein in (BTCARPL0% X =one
of AA and T/U; and Y = one of A-a#d-T/U. 10 81. The canposition of any of

cl ai m7¢/5 R BQpowhigLgi Nl the conposition includes at least ten said
mol ecul es,, or _at | east cgﬁ ggaelﬁ‘ &arg "nhecitesbiretato kpastotinel ve sai d

mol ecul'es,’ 675" QL wsstectidy pbenseid det nokpaubes, s87q abql8ast.sf ourteen said’
mol ec UiE8TY dpumrottastud bhdcesr Lhe SRR SCULES, 1P7;.8F. ] gast si xteen said
nmol ecul es, or at least seventeen said nolecules, or at 1east eighteen said

ol ecut®es, TRE Rhpodi®aSi JH n.said molecules, or at |least twenty said
mol ecules., qr at |east twe é?o%lzaléngirﬁs 81 BeulByreinr imt(B) padt = tonentsy Gt wo

sai d ol ecll’es, “*orfal aa%fUit archtYy =t dmecef Faiadd Tywl.ecul es, or at | east
twenty-four said 20 nol ecules, or at |east twenty-five said nolecules, or

at | east WERbLMpositXoSaEd, M0l ecul es, or at |east twenty-seven said-
mol ecghg_sfmpranglgo | east '(tjcv:\igﬁ ?géiwg‘ﬁfe’é‘af’ﬂ bt elut &%, Xor cat dfemst

twenty-ni he said ~nBl%ehlfesnd 8YUat |east thirty said nol ecul es, or at |east
tﬁ?rty-one said nol ecules, or at least thirty-tw said nol ecul es, or at

| east 825 Tl ktaposberm said, M gLl r at least thirty-four-said
Mol eCih@SaeOhe @bel €ast_t. htZ%f :i\lr/lgsrssa?% Bﬁblwé'(?ﬁ‘F’ék Eheycomgosiblent thirty- six |

said .ol ecules, or “at" T e dKY CTHEF t rstivdmaataptevml scidl es, or at | east

thirty- eight ¥alll Wafedtrlss, soid atlecenst dhiaktye=0iNG;Sals fmkecul es, or

at. TRagtieporaryas dedstTEbRAMES Sai @modbedieast, f AT th_SQ:n?iEai d mol ecul es, or
or

ats 30sdieastlebakby TWer Sabg nplecul es, or at | east For ty-tftee said
nol eg&k,g&aen%raigtmoliggsf forty-Tour dai W AOTEEuI®sat deast | east forty-five
sai d . nol ecul'es, of _at reddt 2% orish sishtsen danblotedass, ok af | east forty-

sever 82} ¢ 'PFPER (Fedd modrowlies) easdt flesdty cainght sSai fbyaplegul §S,.0r at |east

f or t yepdthéverdiydomnbetU heBacudds, abr leafl..fid LY. sai d mlecules, or 35 at |east
si xt prs@i dedB! erdbkSSen 0L AL,lE gzt: jseveﬁt sa’fla%ﬁ'fjlseaéﬂl"é’é‘?c‘&f“' at | east
or at least ni A6t da34F Retndyofaas sadd  at |east one

hah i | ecul es,
Rhndr el Sai el BE, Southuiye 2008 moon02 099364 19T GAORY00057 - 83 B2
A C Oﬁb’ésqlaf? alﬁl?ﬁula-ﬁ.y opr ®c @diatg t@dndi fBevitd) @684 ﬁho@@&ﬂegp IDQCELAJ eis
least tveuty—eight said molecules, oxr at least twenty-nine said ‘
" molecules, or at least thirty said molecules, or at least thirty-one
said molecules, or at least thirty-two said molecules, or at 1eést
25 thirty-three said,molecules, or at least thirty-four gaid /molecules, 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 molec;les o; at
30 least forpyiﬁwo'said molecules, or at least forty-three said mol;cules
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 saiﬁ molecules, or at least forty-eight said molecules, or at
least forty—niée said molecules, or at least fifty said molecules, or
35 at least sixty said molecules, or at least seventy éaid molecules’ or
at least eighty said molecules, or at least ninety said-molecules’ or
at_least one hundred said molecules. | ’



linked to a solid phase support so as to be distingui shabl gsﬁrﬁ%ﬁ’s m xture
of said nolecules by hybridization to its conplenent.' 5 83 L|l € _
conposition of claim82, wherein each nolecule is linked to a defined

| ocation on a said solid phase support, the defined | ocation for each said
mol ecul e W&IBYSH4ferent than the defined |l ocation for PEH/CAIY ot her
said nol ecules. 10 84. The conposition of claim82, wherein each said solid
phase support is a microparticle 83nd each said nolecule is coval entl y to a
di ffergnt ] [ n h other different said mglecule. 85. A
corrpos?%tq'i o%rgg@%%rgg%éﬁgg% %n%@e%?ecég aPT(2 e 113 8% o5 é"?%i‘cﬁleedéh 15. said
nol ecul’ @ e0APrT SLihPhags EURBTefRms. tBhe Hskirauishable frpmg and i denti fyi ng
pol ynuegissats déssait helkitles diyphyitsidigatita o6 imBreemgueat.phase supports each
having one or nore spatially discrete regions, each such region having a

uni § or ;g 20,popul atian of. s all_gusnta%nti al | ntical tag conpl ements coval ently

id g C
attached, and é?sjftéﬁncorrp erre.nt'sw}lgﬁﬁ BT hgosrte e d iFFointe e set of
ol i gontffiewst tFerasiar oget isaed sphidaphpsef suppaitnstte fefi®Bd 187atifnkit according
to cl afan 86h wher 8dlrcthebeirgsaErtagt CeHaR! eleadrhel 102R:6aeb-sai d

ol i gonuGleQht daef AisaldebQnposition. 88. A-kit according to claim86 or
87 wherein said one or nore solid phase supports is a planar substrate and

wherein said one or nore spatially discrete regions is a plurality of

sptt i at4-y Begdeawsablien B0¢laimgizongereBOeadh katd acidrghang suppamy of cl ai ns
86 to %a%&f@a&gﬁéﬁﬂegaﬂ'\@aﬁ CEL ﬁ:lg@&[le' ds RRISERLS 99%4 éiﬂ:fﬁréntpljur ality of

m cropar . i.t rding_to clai erein sai

i cro%gir?tg‘!fpc g%lga%ha%h?ﬁf@ ‘i’%éle’a?ag"%g TSP ﬁl'?ﬁ“éj ?%“E}&e of from5 to 40 pm 91. A
kit according to:claim89 or 90, wherein each mcroparticle is

spect rasphat ometosiiciah| yecondiggecd BoMmeeanhimd hefo Bk Crapathiake having a 40

diid erant Rhigaeuelgeidde, Qg%%gﬁqmglt@r eto. 25 July 2005 WO 02/059354
-PCT/ CA02/ 00087 84 92. A nmethod of anal yzing a biol ogical sanple conprising

a biol ogical sequence for the presence of a nutation or polynorphismat a
| ocus %t & k- Aoelsereingcinfl iddnéifwind odivomdedsidery: tieAkianpl i fying the
nucl ei emacisthgrehe citl @odensdiie. phase sepeRt Ofeadn fHak g Phd BBMmorbavi ng a

5' - seqienceiparkog L hesaauencs 9fna.d %9? %QQPJgeQ%%tQJx% to the sequence of
3(7’ of tag corrpﬁerrents as defined in

a fag Cofﬁt@ grren%]sgﬁl ongiLng to a fam

cl’di mE PG TP SHSErFYetfeRbtet UtfE FRmPResenss seieRF*h  a sequence

conpl eéaterrbary 2ng thectmpgerderenbé cphle Hedgy sgBictektfendlithg seheofanpl i fi ed

ol ecwiegdoncidoeipesemeeint 6 pRY) YARLASEs angd, @s. second priner having 5' -end

conplementary the 3 -end of the anplified

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 séid 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.



sequence, with-the 3'-end of the second primer extending t95Jw§g@)@tel y

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

tri phosphate derivatives each of which is: (i) capable of | ncor poration
during transciption by the polynerase onto the 3'-end of %row ng

nucl eot i d‘é’oé?’r“g?ﬁif' (ii) causes termination of polymeri ZANVGH200Rd (iii)
capabl e of differential detectiong,one fromthe other, wherein there.is a.
sai d derivative conpl enent ary to each possi bl e nucl eot i de present at said

| ocus of the anplified sequence; '.. (C) SpeCI fically hybridizing the
second,_pri t tag conpl ement hayin . the tag conpl ement sequence
of (A;jy2 J{T?,, thog(% & %Lé’ :érgoi"‘nlfjmtl?félcﬁh&a S 8‘8“%?3‘?1“9&"{ PYRL9Redr porat ed i nto

t he se*t?ﬁﬁ‘?}lcﬁr?cﬁfel;?e presepge CB)a gotaidor ori pramdrohidrhet Fadecdsoctat ed at t he
| ocus ik ireitiabsi,CLBC nfthod Sediipri sAngEt hod of anal yzi ng a biol ogical sanple

conpr i gj ng amrmlwﬁigl b o GRS Go8Chd. TR BCULES.LOT o N presence, of a

mut ati on or J_oo ymor phi sm at_ a ocus 0 eac eI C acid ol etul"s; for
each nucl ei 83Vi88] ¥ Sotegtencs, Pavies (fbe h??&“?f’&ﬁmq §Itﬁ‘§ cqmpYemgREAIYE 9 1§ t he
nucl ei ¢ aci deanshecvfer ithy tcheplpnesehe®rofngtd i Sdnidyidietag baniiBgers

5' - sequenceabmm@dthecmguw% fmaad agH1GIR RIRBLA ¥ di0at e sequence of
a tag conpl gnent bel on ]an L0 2 f%ﬁ'l Ig of ta% corrgl enents as defined in
81 PPt et S0 EUTER o o

claimg5 to forman a ecule*w S with a sequence
conpl ftént af¥tepginghehs éﬁﬁ’}éﬁb@ Bplechte daghe(BrsendeentiRneprhersanpiid @ ed
mol ecul e i ns¢dved preésenaevial @ -pod yoRsatentangd tde BesANGE Rhi r@c&)lhﬁ\éang 51 end

conpl enent agyths., 3; lt%nql ot 10§ &rrpﬂl% sle@og 4 SAQUeNg edldﬁrbgetg’ mggkt of, ! he

second pri % ext end |qng to i nmedi at acent sai ety presence
of a plural F¥47°8%" ARt £88Fae™ *2e PF??eﬁﬁ%ﬁSh%tPé“ﬁéiﬁ(/aF|’¥P€%e‘@‘é€ﬁ of whi ch
is: (i) cap‘a‘t?lpéowfimméww@mtqsowcﬁuﬁ myldhr &nsciPt Farmbby ofhe pol yner ase onto

the 3'-end ﬂfcoZﬁor&Hic}h 2&&591 ﬁé@n&a&@:ﬁ%ﬁéﬁ tECEJoQﬁ(L%éQ@QﬁJo t§u5 3'aergir QW ng
hucl eoti de §E{§QQ@ &hh% ﬁg%ﬁ m&?rq1ﬁathggs Jna QEJQ and III)

capabl e of differential detection, one fromthe 'P° Yme\fh%arté? there
is a said d8 VE verreBHpPE MRt et i @%“GﬁtWSSQI‘BI %T-‘Oﬁu*@lee@%hea‘e present at
sai d | ocus Wferehe thems i4 iacskidDliecubieive' campldricht=apent taaabbasibydri di zi ng t he

second pri rmfclé&laet;ﬁﬁs@mp& %H?@tlob@é/bf'g:he amp1i#18a LR, GRAP! enent  sequence

of (A) and ol ;zh% nyc eoctol . derivative incorporated into the
secon C1or| mée ehel ?‘%ﬁfg‘?’gd 18 LL(?en? Py FAE AR & F?‘r’cﬁ?‘%’&e‘gefntt Fe38cus of

t he nucl ei c**€a E‘?S{j‘c"w%éi“%ﬁtnsfé%lewet ag @4 (a/l%S1 is unique for each nucleic acid
nol ecube andktstieipg tHeApucdnck idB)deat ext0.as rineckpaticeti irto Sitiedsdtd6h Qiremd| ecul es

in the pr essNgsy Qb as to identify the base located at the locus of the nuclelc
acid.

93. A method of amalyzing a biological sample comprisigé é piurality

. ©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 éequence 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




each other. 94. A method of anal yzing a biological sanple 55 &b%bgg a
plurality of double stranded conplenentary nucleic acid no I"es™ for the
presence of a nutation or polynorphismat a | ocus of each nuclelc aC|d 5
nol ecul e, _for each nucleic acid nol ecule, the nethod conprising
anpllfyln&KFH@ Wdtibl e stranded nol ecule in the presenceP K%ﬁ%%%&7 of first
primers, each prinmer having an ideptical 5'-sequence having. the '
sequence of a tag conplementary to the sequence of a tag conpl ement

bel ongi ng t @ gxdwany Inyacnsfoti@g sSnEHBEBl Q@ﬂtc&u@é detingdol %fcg,ca%‘qgﬁéaél%nf orm

anplified culse o nds wi.th a seguence c | emen
sequence 01[Tt%"ltn(0r;1leH g‘%‘;&’éﬁ fB? %f( end .%Sa fie Sl i g%“ﬁﬁ? EEBt%=s in the

presence of "B°FUPyMsrasE arfdid Jsatrtere sewdnmnsrimee sachaless@dend pri ner
havi ng a 5' oeptkatddpbesrent atysaid Bouend ofe bhaiangd indleachssequence, the

3' - end(@f e§§@c§§bﬂll§aﬁ&9ﬂi1@5ﬁ%ﬁe %LSA&O‘%&%&%' Q‘E@Q'c%h&i% adi,agent said

| ocus, in the, €S o%:,\ﬁeme e g ug}g %jfo nucl eosi tri phosphat e
derivatives each-of R §gue(nic705p lie i ncorporation during

transciPti ofebyring tb%l%‘ﬁﬁﬂas@ éntigativreiBorsmdtef iatoqrowisacorauctiest | de
strand; (ii)incEUSESs abeydTidaikiBn tBé bapl1yeRIelZat HN1o@Rof ichi Jnucapabl e of

di fferentl alzcflgt ection, one from the other; (C). specifically hybri.dizing
each of the se ond prijrers to a tag conpl ement  havi ng the tag conpl enment
sequence Tor AP FRhGT (D) HetBEEntPT AeintRaletn preEt Belacvia @ stAesr por at ed
into tté wcEPd arpriameics ¢ur ¢Bp swidasudleid denichiss thanbasesbeeated at said
| ocus;eacwh@hein t he sequence of each tag of (A) is unique for each nucleic
~acid nolecule and steps (A) and (B) are carried out with said nucleic

mol ecul es in the presence of each other. - P 25 July 2005 WO 02/059354
PCT/ CAG2/ doB87ee &b analyging A hielemigabisammiel yoipnipiacbi ologitat sanpl e

conpr ioi fgpbae plturaielit gompDinentolyeinelatd deihershes Eef chhe presence of a

Tut at iga8sdice ROLYAREPALSE BhupdkAus A 29N B Hcéa%hc,f@g d molecule, for

eagh nuel h nmet hod nprisin ridizing the
Fecu%g Cglr% = eacgonuc‘tf?\ ﬁ?:‘ ?1eﬁ§ﬁ nbhea“'%th"ge‘iﬁ’ﬁ‘%’ﬁ‘@éng haV| ng the sequence

of a t'&y coﬁ‘tﬂléﬁié‘ﬁ‘ﬁa‘?‘ﬂ? bl estsenfigd medeofleain e peosyphtenrend phet @mgi ng to a
fam |y of tagseopgihergnéshasritet ivaethd B GluahilbaBsr aduéhcd nfhffy extending to
i mredi at el ysagiacent d be, lcgr&sﬁme,(éa%y%%@geceﬁéy £ ending,Lhg, S -end of

the priner 5 the [ esenc ralit nucledsr de ‘ﬁ%étphat e
derivatives €5CH S “WAi 5"’}?‘1F% oF tagc&‘ﬂ%?‘ée F aEndsfiatd dnidledr §6rka o ont o
the 3'-end #Platipdomtlsgries) mthuﬁ:’l-eocﬁa gitls biramdencei tdmpTaleas vt €5 haat i on of
sai d ext enss«gpenande (theigag; capabl eof differential detection, one fromthe

Ot|1€r,(BYWTGVéﬂth&J}Sréhe gmpllfled 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 derivetives 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. ' ) . ‘ -




a said derivative conplenmentary to each possible nucl eotidespngsess at

said locus; (c) specifically hybridizing the extended prinmer forned in step
(b) to a tag conplenent having the tag conpl enent sequence of (a); and (d)
detecting the nucl eotide derivative incorporated into the prinmer in step
(b) so as t¥PPUE*fy the base located at the |ocus of tRel/Aaedoedsc acid
nol ecul e; wherein each tag of (a) .i gz uni que g or each nucleic acid

nol ecul e and steps (a) and (b) are carried out with said nucleic nolecules

in'the psesenesthod oFasiripiigra bmlogl&ﬁ@a@i’@%@tlg% prlgjrglllg%% wher ei n

cach saiod MR1iNAkLMCndReebdeONy o gL oos I A LEIphosphat e B7. The met hod
of claim rein each respective conp n°r 10 attached as a

uni f or nt p? vk 13’8rf‘to? ?ﬁ‘b%?ﬁrﬁaicﬁlr}“ﬁl‘?lﬁe?ﬁlﬁd%ﬂle@@ﬁpl@ﬂmﬂcs fugleicspaci al |y
di scr et é°gPiasubn bre methodnr@psaiidgsol i d phase supports.. 98. The nethod

of clai map7, }@aﬁfﬁlﬁﬁhﬂtﬁago%ﬁ?é %BE'H: pEQIEP! T r%ne%Sh:!xvabe 3 BBaCh SUCh | abel
bei ng di ffereﬂ;glggoq:hé es ee%tl ve .c | ement's, an (13? i Aclagedee
~detecting the presence ot the detla (SRl arY "‘Po"'rh‘a F%‘ﬁ%‘@t pl@ tag

hybri di zat i OI’FOEWF%S(@ngJ%ﬁﬁCF sy arfdtacagompdaeneseirt d&efindDin claim -
The- hybri di zéd amsl ecif-end gk ki fE ko Qium&iﬁihl@ﬁéd Qéentaﬂ)é eleglaims 95 20 to

98. 25 gmly 2005.. / 1 CAO2/ O 100~ A met hod of
det er m nlf’né t Q%Ert %&%ge&g%ﬁ gletgAgnuc{spggg ed r”’f‘er b’éltﬁ‘@ pc‘fg%tn&grf’égal n a

nixture, the rre’i SopFiesige ttﬁéphgf%tﬁé;e gterivatives| edndl ¢F mgidhhest afiget with
a first |abel°®Pqaip)ofppraringiivgizcokprst idebeet trensmehetys sapaklng of specific

binding to thﬁlebﬁid}eﬁtﬁﬂd |(H§i g 41g gsrfnlr[a%!wrl 885 Sble'xlene.ls.):g. oS! nn? ian’m €
of the mixtupg, 9. the det en apdgp | et y under condi Lione swt &3 permit
(or cause) sai d Speci ? RATh§SBtiThe TRSI B *éheaﬂ‘bhel?’ar"ﬁ'éfem(ﬁ?)fe peovi di ng

a fanily of faff éo“}ﬁﬂ%ﬁf §°arsleee¢qame¢ou ¢reb| muspilg8 mhemiine prheentand | y
contai ns a fpa&t l¢ag:conpl enent havi ng.a sequence corrpl errent ary to that of

the fir@) tagpecicical¥y hggﬁg%ﬁg the. gpgdegrmerq% famly é"t?ﬁ’ C(Lﬁszﬁconpl ement s

under conditions ' to permt cause)-spedi rtdi zati on
of the fi rstt? gome lemen;t %“’lf‘% tthﬁgtaéo‘ﬁ’&%‘?‘?éﬁ‘f sequence of (a); and

detect:l.ng the nucleotide derlvatlve incorporated into the primer in
step (b) so as to :Ldentlfy the base located at the Jocusg of the nucleice
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 der:.vatn.ve 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 spac:l.ally 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. flfhe‘hybridized l_'nolecule and primer of step (A) of.any of claims 95
20 to 28. ; ‘



(vi) deternining whether a said first detection noiety hybggqh@%ogo a
first said tag conplenent is bound to a said |labelled target in-order to
".. ‘determ ne the presence or absence said target in the m xture. '..

101. The pethod of claim 100 wherein said first tag conplenent is 5 |Iinked
to a sol i ¥&UPpBrt at a specific location of the suppo??cﬁﬁdom‘)”s" step (Vi)
includes detecting the presence thg first |abel at said specified |ocation.
102. The method of claim 100 wherein said first .tag conpl ement 10 conprises

a secopsh.! abebridAdos iefednYhing Al ﬁ@%én&ebﬁ%t k&%&@%p&%@&r&%e of the first

and se | abel s in a h noi e . and the first
t ag coﬁp gcon sinpdgn ‘Tm)‘(:tt)miehoé’ ‘f‘et%P |cﬁ{“11’@61%é:P‘élsﬁe%%Pﬂ target is

sel ect &d fr dPHéng £B= grserr wsksiiray lebelor gani ¢ nol ecul es, anti gens,
prot ei fisl)  pobuAdend iades;stanitebash amiand cappieiE Asdcdsic aﬁﬁhmg'r he #mt hod of

claim 103, £ ghds%&uhﬂggggtfllrgt ap.antigen and said first nolecule is an
ant i bo}dfy Ps]p i.c for said antig %0 105. The nethod of claim 104,

wher ei eﬁ%?mﬁ%ﬁ‘ Fa"RLe 5y )tl}beeﬁﬁ“d‘éecfr" thit geRchiomacieRs Yedpel | i ng step
i ncl udes comPrjaionseitableidrazceitt (omlceesd)esziddbgeiigenindindicat ¢wayl at i on
and the |ikeolecuie 22adéirges UL-1 e 09 09.E 88 95 106. The nethod of

claim lalTe ditarge 1hucl ei c | abel | i ng, st-ep

i ncl udaelgri ncor pg!rug% ?gjﬁlqﬂo?’ C% toed esc"?n‘ta D ecug‘afmecgrlacfJ ST'%Bal‘Th@Hg’rﬁJcl eot i de,
di goxi geni n SBhitETHy Pt énﬂrﬁﬁéaﬁlCF@@PJ-@G’PB'PaVﬂlgsétseG‘Fe%I ecul es

consi sting eg&éﬁmw;lai::y tof tHamoo EhaTHE BstOEad;ne  f.ol | ow ng-1i sted sequences
for us@has taGmi haGaaorP eyt T; EQ 1D NG 1)
TGATTGTAGTAT A'Erjrf A ?81@ 5 émlz‘% L%}T éﬁ‘h%%ﬁ%%é&h %SEQ I D
NO: 3) GATTEF%& ﬁe&;‘r';i SRR N Iy LR e T AP T CFEAT TEPEAATTG

(SEQ I D No: 534 lmwvmmmmTTGTTGA (SEQ I D NO 6)
ATTGGTAAAT TGEEAMSECAARECh:SEQali D MRt/ Jict ALTASTIGATAMGGIAATGA(SEQ I D

(SEQ DGTNSA@M%W%%%#G%%G%%@%# Gt B b e T
AAAGGATTTGA BFGRTS{8ED) oF CINEPa P T ST CATHT GFATETATGTATGAT (SEQ I D

NO 13) GATTTGATAAAGAAAGGATTGATT (SEQ I D NO: 14)

101, The method of claim 100 wherein said flrst tag complement is

5 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
10 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
15 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,-
20 ’ ' _
105. The method of claim 104, wherein the antigen is a polypeptide or
protein and the labelling step includes conjugation of fiuorescent

motecules, digoxigenin, bioctinylation and the like.



GATTAAAGTGATTGATGATTTGTA (SEQ I D NG 15) AAAGAAAGAAAGAAA
BAAAGCGATTGATTTGTATGT. O 17) AAAGIGTA

A8)  AAAGTTGATTGATT EQ I D NO: 19)
TTGATTGAGATTGATTTTGAGTAT (SEQ | D NO. 20) TGAATTGATGAATGAATGAA(BTQWQ(ZSE@ D

NO 21)  GTAATGAAGTATGTATGTAAGTAA (SEQ 1D NO . 22)  TGATGATTTGAATGAAGATTGATT
(SEQ I D NO 23) TGATAAAGTGATAAAGGATTAAAG ( SEQ | D NO 24) _
TGATTTGAGTATT TEAGKTRFIGH (CSEQ | IDINOVRS)e T GTAGFAAGAT FEAT TAKAGEEMGABEQ | D
NG 26) QA\W%EI% LEL GdeSEhd @Jc)n oﬁTﬁTN%;I%@#ﬁI@éJ\E%TTGA

(SEQ I D NG, 28) GAGTATT
GATTTGAT%@@I&%R*P?WAT?@@O(CS‘E@ | B IR By d&#ﬁ%}i)&%ﬁr@@&mﬁﬂrw@ (SEQ ID

NO: 31) TGATGATTTTGATGAAAAAGITGA (SEQ I D NO 32) TGATTTGAGATTAAAGAAAGGATT

A Ao CEAP LB PRETEY < RERas o resrrran o 1 0
NO 36) PHACTFTEACATTTGARTCRATTEALCL SEXT 19D NE¥S PF tqq;mwm ATGATTTGAA o

 (SEQ I D. N@ag@rerAznbA Tt T o CGT AAT Tigo - {iSRQ: 1D NO: 39)

TTGAGT AAT GRFAPGGERAMGATTCARERA D NO: 4QRE0 THEANGATTTGAAGTAATTGAAAAG ( SEQ | D
TEA@AGFAA ( SRO (EED ND 4Z)3) TGTATGAATGAAGATTTGATTGTA

NO: 41) T
(SEQ | D NGALIYCAASARGTIIGACANICIBAT TTGAAASER (BEGCHD NO 44).
GATTTGTAGKETTET I ATCATGRTTT & D NK)45?39AMM@WUﬁMBEKTTTGWAGWAAGATT (SRO | D
NO: 46) @W AA ( SEQFER NG H7)6) GATTAAAGTTGATTGAAAAGTGAA
(SEQ 1 D NGTZ8)T AAACET BAT TGATGTAT ( D No: 49)
“Ap‘e’“ AT ‘ﬂ“i‘ D NO: 5 9GGTATGTATATGAATGA(SEQID
‘NO 51) AMENL [y 2005 10) GAAATGAATGAATGATGAAATTG
(SEQ ID WGQ%ATM&&LEMK@AATGAAH (ISE@J:Q}NO 53)
: AAAGGATTTGATTGATAAAGTGAT (SEQ ID NO:12)
TGTAGATTTGTATGTATGTATGAT ' (SEQ ID NO:13)
GATTTGATARAGABAGGATTGATT {SEQ ID N©:14)
GATTAAAGTGATTGATGATTTGTA (SEQ ID NO:15)
AAAGARACAAAGARAGANAGTGTA _(SEQ ID NO:16)
TETAARAGGATTGATTTGTATGTA (SEQ ID NO:17)
ABMAGTGTAGATTGATTARAGARAG (SEQ ID NO:18)
ARAGTTGATTGATTGAARAGETAT , {(SEQ ID NO:19)
TTGATTCAGATTGATTTTGAGTAT (SEQ ID NO:20)
TGAATTGATGAATGAATGAAGTAT (SEQ ID NO:21)
GTAATGAAGTATGTATGTAAGTAR (SEQ ID NO:22)
TGATGATTTGAATGAAGATTGATT (SEQ ID NO:23)
TGATAAAGTGATAARGGATTAAAG (SEQ ID NO:24)
TGATTTGAGTATTTGAGATTTTGA . {SEQ ID NO:25)
TGTAGTAAGATTGATTARAGGTAA ' (SEQ ID NO:26)
GTATAAAGGATTGATTTTGARARG (SEQ ID NO:27)
GTATTTGAGTARGTAATTGATTGA (SEQ ID NO:28):,..  «
GTAAARAGTTGAGTATTGAAARRG - {SEQ ID NO:29)
GATTTGATARAGGATTTGTATTGA (SEQ ID NO:30)
GATTGTATTGAAGTATTCTARAAG (SEQ ID NO:31)
TGATGATTTTGATGAAARAGTTGA (SEQ ID NO:32)
TGATTTGAGATTARAGAAAGGATT . (SEQ ID NO:33)
TGATTGAATTGAGTAAAAAGGATT (SEQ ID NO:34)
AMAGTETAARAGGATTTGATGTAT (SEQ 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)
TGAAGATTTGAAGTAATTGARRAG  (SEQ ID NO:41)
TGABAAAGTGTAGATTTTGAGTAA - (SEQ ID NO:42)
TETATGAATCAAGATTTGATTGTA "~ (SEQ ID NO:43)
ARAGTTGAGTATTGATTTGARRAG {SEQ ID NO:44)
GATTTGTAGATTTGTATTGAGATT (SEQ ID NO:45) <
ARAGAAAGGATTTGTAGTAAGATT - (SEQ ID NO:46) '
GTARAAAGARAGGTATAAAGGTAA (SEQ ID NO:47) : o F
GATTAAAGTTGATTGARAAGTGAA (SEQ TD NO:48)
TGAAARAAGGTAATTGATGTATGAA . - (SEQ ID NO:49)
- AAAGGATTAAAGTGAAGTAATTGA (SEQ ID NO:50)

ATGAATTGGTATGTATATGAATGA (SEQ ID NO:S51)

. AMENDFN QHFET



 ATTGAAAGATGAAAAGATGAAAAG ( SEQ | D NG 54) ATTGTTGAAPAGTGTAAE%H%M SEQ'I D
JGTAATGAAAAGATTGTGT MO 56) AAAGATTGAAAGATGA
/) ATTGATGAGTATATT SEQ | D NO 58)
AAAGATTGTGTAATTGATGATGAA (SEQ | D NO. 59) AAAGGTATATTGTGTAATGAGTAA (SEQ I D
NO 60) TGTAATGAGTATTGTAATTGAAAG ( SEQ kB NO 61) GTATAAAGAAAGATTGGTAAATGA -
(SEQ 1 D NO 62) TTGAGTAATTGAATTGTGAAATGA ( SEQ | D NO 63) -
TGTATTGAA T AN Téah T {ahAchSERd D NO 643mo TETAGISHGGTAAATGAGTAAAAAG (SEQ | D
NO 65) TGAAERARAEALARGACTATABRAG ( SEQ(EE) N®: §6)53)GTAAGTAAATTGAAAGATTGATGA
(SEQ | D NQIAEAarGTANAFRATONRAET CCTATATI®® (IBEQp 1 R2)NO. 68)
ATTGTTGAT GATECARRGACHTGATCSEDA D NO. 6930 ABTETGAAGTATAAAGATGATTGA (SEQ | D
NO 70) ARESATGISRTCNGRSARTIGIGAT ( SEQ(SER NO F1)56) ATGAATTGAAAGTGATTGAAAAAG

(SEQ ID NWQ&WWWAGTTGAT@HQ SERP1TIINC, 73)

AAAGTGATGPATE W@G B2 D NO 7&?‘3@ AETGRTAAAGATGATGATATTG (SEQ I D

NO 75) T REATTISTARTAPATGA (SEQ'TES KO ¥9)° )AAAGTGAAAAAGATTGATTGATGA
(SEQID G GAGELTGATTATTGT SR 193! N 78)

ATGAGATTA] P ‘&gﬁ- 1 D NO 79, A ATGAATTGGTAAGATT (SEQ

| DN 80)  7hdA4ad  hdnb @t nIGATTGA (S § &L) ATTGTTGAATTGGATTAAAGATGA

(SEQ | D N@eBz)rarAéphTe A AAAT TCE (:55@; Isla) NO 83)-

AAAGGT AAGAETATTIGATGAAAACT(Z8RA:| D. NO 8dEo AP THBABEAGATTAAAGTTGAATTG (SEQ I D
NO 85) GAFAXGREENGRPATRAIARGERTT ( SEQHE MO BBE6) GATTTGTAATTGTTGAGTAAATGA

(SEQ I D Ner TAAAM@AA&WP@FZFGAGATTA(I@Q fSBO:ED NO 88)
. GTATAAAGGETHHY s 1D NO'F"FGAGATTGTAAATGAATTGTTGA ( SEQ
| D NO: 90) QI B Mbﬁg -
TGATATGAA GAATGATGATTATTG (SEQ I D
M93) - : 94)
GATTGHAAT@@QQB@@&EH@&&Q%dﬁﬁﬁ&ID 110 GEATTAAAGGTAAATGA (SEQ I D
- NO 96) AAAGTGATGTATATGAGTAAATTG (SEQ ID NO: 74)
- GTAATGATAAAGATGATGATATTC (SEQ ID NO:75)
TTGARAAGATTGGETAATGATATGA {(SEQ ID NO:76)
' ADAGTGAAAAAGATTGATTGATGA (SEQ ID NO:77)
| ATTGATGAGATTGATTATTGTGTA (SEQ ID NO:78B)
ATGAGATTATTGGATTTATAGATT {SEQ ID NO:73)
TGAAGATTATGAATTGGTAAGATT (SEQ ID NO:80)
ATTGGATTATGAGATTATGATTGA (SEQ ID NO:81)
ATTGTTGAATTGGATTAAAGATGA {SEQ ID NO:82)
ARAGATGAGTAAGTAAATTGGATT (SEQ ID NO:83)
AAAGATARGATTATTCGATGAMAAG (SEQ ID NO:84)
. ATTGATGAGATTAAAGTTGAATTG (SEQ ID NO:85)
| GATTATTGGATTATGAAAAGGATT (8EQ ID NO:86)
GATTTGTAATTGTTGAGTARATGA {SEQ ID N0:87)
. ARAGARAGATTGTTGAGATTATGA (SEQ ID NO:88)
GTATAAAGGATTTTGAATTGATGA (SEQ ID NO:89)
TTGAGATTGTAAATGAATTGTTGA (SEQ ID NO:90)
GTATATTGATTCTGTAATGAAARG (SEQ ID NO:91)
"TGATATGAATTGGATTATTGGTAT - {SEQ ID NO:92)
ATGAATGATGAATGATGATTATTG (SEQ ID NO:93)
ATGAATTGATTGGATTGTAATGAT ' (SEQ ID NO:94)
GATTGTAATTGAGTAAATTGATGA - {SEQ ID NO:95)
GATTATTGGATTARAGGTAAATGA (SEQ ID NO:96)
ATTGTTGAATTGATGAGATTTGAT - - (SEQ 1D NO:97)
GATTATGAGTAAATTGATTGTGAT (SEQ ID NO:98)
GATTATTGTTGATGAATGATATTG (SEQ ID ND:99)

' ) TGTAAAAGATTGAAAGGTATGATT (SEQ ID_NO;lOO)
-108. - The set of molecules of claim 107, wherein the set inecludes at
-least ten said seqﬁences, or at least eleven said'séqﬁences, or at
_;éast_tweive said sequences, or at least thirteen éaid-séqﬁences} or at
5 least fourteen said\Séquences, or at 1eaét fifteeﬁ'said sequences, or
T.at least sixteen said sequences, or at least seventeen sald sequences,
-or at least eighteen sald sequences, or at 1ea5t m.neteen said

-sequences, or at least twenty_sald Sequenqes,.or at least Ewenty-one

- AMENDNEN SHFET



~ATTGT TGAATTGATGAGATTTGAT (SEQ | D 110: 97)

GATTATGAGTAAATTGATH; (SEQ I D
10: 99) TGTAAAAGATT -
0) .108. - The set o of claim 107, wherein t# :
includes at least ten. sald sequences, or at |east el even said sequences,
or at least. twelve said sequences, o, at | east thirteen said sequences,
or at 5 least fourteen said sequences, 28~ at | east fifteen said sequences,
or at | X1 sai d, seguence ast seventeen said sequences,
or at Ieg%?it 3? efn%g% sai d sgegaugngesﬂty Fwﬁtsafl aSfTHNffet e s &hitP2s&equences,
or at | eBEPTYnEHEP SAid sseermatsesor Gt dtasedventwvEoly-ofa sadishieky, 2005 tw

.ate,. .at RRESONwe80y- ﬁ%dsmggﬁgéﬁ or Aty el east ty}gp‘% y-two said
sequence or at |east td‘%é reeﬁssal% seq uenctes at 1% sa%

t went y- f DU B&TH seq%ter:’f(?3§t nt’élsqvéﬁsfal%éﬁﬂ‘ye%eﬁe e ial ‘s@cﬁ}eneelsty'ﬂr at

| east ¥ woishy-siid sedqubncgequeneesleamt abeltgaating wanhYs&R¥efe 5l gequences,
or at I%ggtt,yﬁr}tc 2130 9BuSRkd, n t least .twenty-nine said
~sequences, _or ¥ l'east thirty szﬁgggegﬁ%ﬁcgéﬁ FORY R EsTETHPPES e said-
sequenc€‘§ 8?5': &PIF'@’aﬂ”c’ti’rﬁﬁdt f‘/ecﬁ‘WcFC%r P e§ubsrsts thbrtyathteashishi rty-t hree
sai d Seggenses, of at 1éeesu:hﬁhw-tf¢u£owuﬁaégle'i@egenﬁegt st o

LAY
thirty R ces. ,pr aisxt thirty-six said sequences;* or at
| east 1051}3 %I rats'{;1 ge(\%%%gggl sr’se{(%uleer‘i’lcsfe:s YaP ¥ éésg TPy GhRt atg iegst

sequetfcddirtyseyen | s2ddt s?%ePF?Svaﬁea’sai%ssetflﬂerﬁwes;QMr satd lsegsénde@rty said
sequences, aprieatt | wasty fiibky QNP se3nsh KRYUSAGRS 1o M abrlPagiaf Orty-two

sai d sequences. of, t 3 three sai d sequences,_‘or at | east
forty- fggr said’ s‘ge %Ee:n%e:%% fLPteﬁ PRa¥t Y SPEYEFFYe Yarl eqtefoeytoe at 15

| east f&REY %ﬂ%e%%lsd %cﬁ.‘feﬁ\ee%t fortuttHreassaiffortyueseven Gakd B@@tﬂences or
at | easvfofwwwlsghﬁ SENEnGESUBRCES 1t A odt§a8Ld QLEY U 08,84 d,,. o
SequERCS, .0 Og{y s‘?&séafd £L esn%lgg sequences or at least Six y 'sai d
sequences, of I"east seventy sar 5ue?ia(?§s fOB?Y‘EFV‘F’eésEdeﬁWst%A d
sequences, atoﬁe%%t Ifé‘éslt"emghemﬂléaﬁmqeenoes etoreatslnef@fte hm&irseddsal d 20
sequencesquehdds, Hreaseteast sieym—.é,ﬁ? se&ué&% sWhL €icny o N def ijned set of
condi ti gng o whi ch { t’heeaggxgergén ree of ybridi zat on en"a nolecule
having a Tirst sald sequence an a 10 eﬁ‘ﬂfeéwﬁﬁvfﬁga'énlf%l-‘) ‘?:’tﬂ%’ﬁlk’eﬁ%m of a
di f f er eFtIUSBEBT “Fartl ‘Seqhiedetdotsi dhetqenceed B0¥hofonet hendlegr 88 of

hybr edi atdea@nedet ween a nol ecul e having the first sequence and a nol ecul e
having its conplenent,, for all nolecules of the set, the maxi num degree

- of hybridization between a nolecule and a conpl enent of any ot her nol ecul e
of the ¥t dBs sgbtofexdady WO DfL0Bheherein, under a defined set of

-conditions in which the maximum degree of hybrldlzatlon between a

_ . molecule having a first said sequence and a molecule hav1ng any .

25 complement of a different second said sequence doee'notﬂexceed 20% of
the degree of hybridization between a molecule having the first
sequence and a molecule hav1ng its oomplement 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.

Ts‘lll. The set of clalm 110 wherein said maximum degree of hybrldlzatlon St

'“,between 2 said molecule hav1ng a flrst said sequence and a said

t”molecule having any complement of a dlfferent second sald sequence does

' -AMFNDED'SHEET'.?. S



30 degree of hybridization of the nolecule and its conpl emeyty,y 24add. The
set of claim 109 wherein, under said defined set of condltlons the degree
of hybridi zati on between each sequence and its conplenent varies by a
factor of between | and 10, nore preferably. 35 between 1 and 9, and nore
preferably between 1 and 8. 111. The set of claim 110 wherein said maxi mum
degree of hybridization between a said®hol ecule having a first said
sequence and a said_ ol ecul e having any conpl ement of a different second
sai d sequBRtEXGBES “ARVENISED KiHEETRY Fafy mugsprgerakist 18kcawde25% nore

pr ef er abl yr&@¥pbhwnaspreferably 15% nore '.. preferably 11% 112. The
conposition of claim 110 or 111 wherein under said defined ''. 5 set of
conditions, the maxi mum degree of hybridization between a nol ecul e and a
conpl ementi®f iy CORPRSLtASHE GfuFeabf 1fAecn dflli hemoimpmder thad &%@ﬁeat er
than the sexbruendegias, othéwyhbkirﬁii:xzabg@éb Q@tﬂﬁﬁ-@dézat%ll%%%eﬁ any
conplenent 12L& nphegul e of the set greferacﬁ% no nore than 10%
greater, TOrepr P AL HE RS & HEnCHS g PRiREe ofp the FetThe RoomeBSi ti on
of any of thehal # 9;@9terlm@an the, mgringh Heowkerel hybsiaidatinfi Betwsel 20f

condi ti ong1eesit kedi dhydcSRALRER O fhxbrﬁdld.»' gl 1N IS, khe sane as the
degree of hx\brl di zatj Qn obt gl nré K f/: B |zgl%% %%Eccﬁ]ol Pons rlaﬁgfude 0.2

M Nadl VI e W A0 d??rel?ar%emeh’ A BT fhar3BE, greater.
» 113. The composition of any of c¢laims 109, 110, 111, or 112, wherein
S‘aid.r 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
15 X-100, pH 8.0 at 37°C.




