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Met hod for Preparing Pol ynucl eotides for Analysis
Field of the Invention This invention relates to

woreaohoo6d or nodi fyi ng pol ynucl eoti des to al | oORCT/GB2006/000825

anal ysis of the polynucl eotides to be carried out nore

readi ly. Background to the Invention Advances in the

study of nol ecul es have been led, in oart by

i npr oveneMethadifor RPneparing £ alynticlesticles fortAns
| ec Gl helr blologlcal reactlons In

study of the nucleic acids DNA and RNA

has bgRpf mt/é.dnérf R1Ee 16 Invsthbds tf@qhaqlfgg g polytedtiaes to allow

sequence anal ysis and the study of hybridisation

analysis. of\Nme RO ol5otden da bpiagaded OHLRHR rBastlY.

SRBUSEGEAREEL IR, (o2 1, on g e seouenc

pol ynAdivantésianhthe rsgu@ydﬁfim@dcmequbm leeeh led, in part, by
osi tional mforma}l on cont aj ne% rein. Theofe enc
MARTVREISNS niNofeqhRe qgé?sgéiseps g Shgraerize the gmofecdes jqf their

hlofofEAABE RS AR th shi SO TERIR 28RSDIPA and RNA
I st ngU|s I ng between the i ndividual bases on the

has Qenefmuefmm elevelnpmg techidlpgiesdisediforsequeneeiapalygis and the

eterm ned units of nucleic acid
@%‘S{eqfcf@/b”é&@ﬁ gs bases adeni ne, cytosine, guanine
and t W@N@O%EEﬁtBedésim% aetiod forisequentiaggulgiidiotides by
an indi vi dual magnifying tag convert| ng the original

canwriting derisedieenas aeta@ yregleptidgdnoea second polynucleotide
ﬁgW@r degﬁﬁ#d %Egﬁ@ﬁ&“g ()i/ {ﬁﬁéltf{ogggm?&nﬁ?% E&ggﬁ%artﬂb%n The
deﬁaemmmfbl‘rea’sqnemffthe taegptencanid ot be “t'rmg@aﬁed" in the second

AU FORge: Wb TPl caspaaliSta gShiAg HeiPaS daf fiohvidual
‘0%98;% on'thk %‘rg‘é@hdl@&ﬂe bepidgidnidved @iﬁauﬁﬁgnﬁﬂng tags", which

aracterisethe magni fying tag.
dee; pre;olmermmeelauarqnsa:oc nonleld acid sequanee.s Fanh wEthmbases adenine,

cl osed VWO A- 00/ 39333. .1 n,_hot h
Gy i diartag S Al o, ey g ROTRTS dt PhiseRRigeby an
qﬁd:ﬁ'uatai ﬁﬁé%rﬁwrtég \Jon0Brtingn the drgdthlatargebisequignce into a

system with one unit representing “"0" and the other
meqgritiethseagence:  Cenvantipagkteshniavesmagyyen e used to determine

gﬁ]@r recff &@% ?rr\édn n& n‘iﬁ%hngﬁd ‘Prﬁbr%ﬁgﬁ'%‘t’er}rﬁﬁe i %ﬁemfl@ Sequence

xanp represen
@yltthelta@émpomuucttaohde guani ne

In a preferred sequencing method, each magnifying tag comprises a label,

e.g. a fluorescent label, which may then be identified and used to characterise
the magnifying tag.

WO-A-04/094664 describes an adaptation of the conversion method
disclosed in WO-A-00/39333. In both methods, it is preferred that each
magnifying tag comprises two units of distinct sequence which can be used as
a binary system, with one unit representing “0" and the other representing “1".
Each base on the target is characterised by a combination of the two units, for
example adenine may be represented by “0" + “0", cytosine by “0" +“1", guanine
by “1" + “0" and thymine by “1" +"1".
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by "1" + "0" and thymne by "1" +"1".One difficulty
wWth the prior art nmethods is that the eventual

wo e@dogilt9 step i s often hindered by the need tBCT/GB2006/000825

di scri m nate between the different magni fying tags or
units. It is therefore desipable to identify

i mprovenents which permt discrimnation to occur.

Sunme®pe @lﬁfﬂclhléy with &me poer aﬂ‘hmeﬂim@elﬁt’fhatrtherﬁ\/eotual read-out step

B e SR e L% bRt IR AistiirithuB hotHEN 308 Wifiant magnifying

fagk rardunits. hitds SherToreldediabnd 1@ e impidvdensig wiiiee permit
each represent| ng a particular characteristic. The

Hsemptnaliontp K86UR concat ener of the target
g 'lr%@ o?‘i’llié ﬂﬁferﬁlo repeati ng the sequence of the
de, and then formng a further
gol y nlied poesdem |mrerttia>lnqorov|¥1es faunetrexd ﬁamlaralysﬁ@pblglaucleotides,
ei.n ridis ecifi.c portions of t farget, .
ST AD ORI RO GIES RAHOR PV ReROTBER A EGS T units of
}/}hﬁ(ﬁgéﬂléé %@qﬁ@ﬁcé '%%cﬁrr‘e Fe ntlhgbé gHr8&lAPRhARIcteristic. The

ridisation) reveal entity and/ or order
mbthdmeutllmetssaotortdaéemar gfetthqﬂargatjpbb'@uc@@tld%ee repeating the

e T

b thiBi theMthdrolymidisotide Ib@n? de/rididetidatoggediiy Portions of the
separated than if the units of the original target

fevsin susteBiatdybridisedi s nes-Rykjidisrcberayenaesaanke idestified and
feRa6af 6%@&0%4% e(ﬁ? pﬁﬂ ‘FI%H?IJSaf@ﬂq'eggélsttﬁ& Mt@gé(?{i]@r order

dirscrim e uni I Nprovi
ef theaintsf thé tarlget qunUulebtldeqw'be cmtegtlonl emtpréfemaiblyohm identify

tep. Alternati. d_out
SerAleElE BN b RO ErOReR B etie: R the SapSRiEEeg, In this
\ﬁlgg' the b t9%eligbstifRe sheTROECRGRTatsItRAN ﬂ‘%e uf |t§ Bﬁfh% original

e targets, so that analysis can be perforned
t@n:getrmblwwmleo‘ade mese tmbpeequencedwelrmrmng the)separation allows

CRIsbal g KHERty e s BB bR Al thereby
rmarof/mgmtﬁe %fﬁdéﬁcyp%fyfﬂh’é' eeéntdgl vdu n'cmgﬂidentlflcatlon step.
concat ener Vi ghrrul tiple repeating

ABB@WW'@ot’[h@Ie e@nBwY; bE icarnghr Pd’i s‘é‘rmggthat p@Pertadl target

0,
B DAePhass s erth ARy ishenRosR S gy ansgs yon actto
*s;bm:qoapantmetargetsyﬁoltldatsaatblya@cgngeqmﬁomcat Iheast a
sequence unit on_the tar an etermnin e .
sequefiEeOTdHTG togHirsirsRest §§%e pr%%tgyéaﬁana%%@i*ﬂoq)fprfﬂﬂ%‘vsmg

L 8Bt p APnudIBELFORS ARG BREInEUROTRHcIEid £5d 5¥q®hce, comprises:

(i) =~ forming afirst polynucleotide which is a concatemer having multiple
repeating target polynucleotide sequences;

(i) hybridising a portion of the first polynucleotide to a second
polynucleotide, such that the portion hybridised, or the portion not hybridised,
corresponds to at least a sequence unit on the target, and determining the
sequence unit on the target.

In a second aspect of the invention, the concatemer is formed directly on
to a second polynucleotide having a predetermined order of defined first and

second nucleic acid sequence units. The second polynucleotide is designed to
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to a second pol ynucl eoti de having a predeterm ned
order of defined first and second nucleic acid

WGQe@deoied units. The second pol ynucl eoti de i s PeFGH2@E/000825

tohybri dise to specific sequence units on the target.

A specific interaction between the concatener and the
second pol ynucl eoti de occurs such that there are

hyl:tmidis& tospegificsasiuenchanits an thetargete Asmfwntwathween

okttt 0 SRR o REETIDBut afet there are

RPBERES portiohs thdtzaadle inRnvgutd e vsal fidyideati) sFtheséquence
units of nucleic acid sequence into a pol ynucleotide

Heii ng nucl ei ¢ acid sequences separating one or nore

of thﬁcéér%l r&g{‘% ngéc%rfd %%gggﬁgﬁ;{ﬁﬁcﬁw%ﬂh&? 8o Method, for the

conpri ol ynuc

defﬁ\refreldnf ofat targét qmmublexEMehaeingndlsanmtnualts of nuclelc acid
redet erm ned CF g@ M or m r}g he second

g%‘ﬁ'ﬂﬁﬂﬁﬂ‘a gqt ing, DL¢'EIG3E SRAHENERS SpParating one

§PH0‘P§ offhé 8“% lﬁétrlﬂféle@@ciﬂqé@dl%?fcb%ﬁts %ﬁbﬁb@st he

order o |rst and second sequence units pern1ts
t he sfipci f farming ersenandrpdiwiuaestidenkaving definad fissiemeddsecond

nucl ides h ESstinct units of nucleic
g%? rgcg @3# '3 %Rr‘%ﬁe‘r’%’@@' g% ynucl eoti de can be
di stingui stpehifhd omtaé Becorst ?éwnaélemrdé S firgt pblynaoslteGMe made
of interaction; and optionall iii) determning t

sppfenseriemal Hie taraet Pelynueleo %&, .vvmrewetﬁn@ew@@r@ﬁ‘th% first and

98051{}?3 n@&éﬁce‘)ﬁnﬁ%‘ SerMkE RS s QEIflEQnttel?gét[%ﬁVb?ﬁ&eeérﬂﬂbeﬂrst and
re specitrc seq uenc units on

ped:cwdmdalgmﬂa:ldet|de!s; coicH |tlmg distirect Uhlts df msgleictaoid sedumnce on the

tion, a.nmethod fg formation. o
Bist Bk hwuelRafide s38 betEEaiihesC o Glher it oS by o gent of
ﬂqtéﬁarcﬁbnpé){l,dlggﬁéﬁé] de; (ii) carrying out a rolling
circle anpliftication reaction froma prinmer nol ecule

at t ackid t detemenimingshe mﬂqylﬁuce @odr’qteqrdem ef éhen distiact sequence

aﬁﬁ% RlchE beshorirb B atien oty SiiEtolia pug or grore specific
seHnE RNt dn tiee fAgeapopausiBblige.0of the first
pol'ynucl eotide. Brief Description of the Draw ngs T

i nvenﬁcéﬁrqll’ég e scthingeaspeat H)fr’[Bq5 areseid ipventipn, a method for the
?(?f Tt r i e 4 @BI@%% tfc:*l'egE renp}lséé)

use o ere nuc erc acid
sequefites farming a first polynucleotlde,

(i) carrying out a rolling circle amplification reaction from a primer
molecule attached to the first polynucleotide, wherein the amplification reaction
utilises a circular polynucleotide molecule having a sequence that is
complementary to repeating units of the first polynucleotide.

Brief Description of the Drawihgs

The invention is described with reference to the accompanying drawings,
wherein:

Figure 1 (a) illustrates the use of different nucleic acid sequences to
represent either a "0" or "1" characteristic, and the sequence on the second
polynucleotide which will hybridise to the sequence, or not;

Figure 1 (b) is a graphic illustration of roll back PCT;
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represent either a "0" or "1" characteristic, and the
sequence on the second pol ynucl eotide which will

whieiogiise to the sequence, or not; Figure 1 (BYT/GB2@6/000825

graphic illustration of roll back PCT; Figure 2

il lustrates the maski ng or upmaski ng of a target

pol ynucl eotide; Figure 3 illustrates the use of

padl oElgyse @bkisstiates e maskingayatrinuaskidg af atariget polyaudeotide;

sequepce i ch is "unmasked;: Figure 4 illustrates the

doat oheEre Y fllstidies BRSSPt haRlatk Hicbenan Uit iftaTioeatcn of a
ROEBIUELIE @bt deéncd WBitheis Suhirladrégat es the formation of

a tar?et pol ynucl eoti de havi ng defined units of

nucl eFiguse Hdﬁ%%tﬁiéﬁ&e, designra agargat potynactantideeand the second

pg&ﬁ%@gﬁaésati on of a target with additional
nterveni ng nucl eic acid sequence; Figure 7 (a)

i | | usFigatre$ illustratesethefformmation eha tatgetpotymiicleotide having defined

ol ynucl eotides used to capture and characterise the
baiget nyg

FIrRAY 8BFVERCE.Fi gure 7 (b) illustrates the
use Of:qQﬁ‘@ Glusha®e $hd &d nh&ER BN t i iti
pol ynu;: eot?d_e; lgi gur%cle 8dinlg%‘%;trat eignt eah%%@%iwsltgt ?gcrl}[tlonal
ndewening migcleiomcit sequearse t ar get pol ynucl eot i des and

th d . I id th f .
m sl a7 (aHRe s v At RePF S5O RRkpyclpeliges used
tdieaptafe 8hd RAEIREISY Plagrde UcciRlet he unmasked
regi ons of the concatenerised target polynucleotide;

Fi gur Eigure 7t(b) Hlustsalies the ugsof fedlockerokes finterrogate the target
Pﬁ@hpb@bh g- enzyme substrate sequences to interrogate
arget 'pol ynucl eotide; and Figure 13 is an

el ect FauheBaliustrates tisdhybridisatien beinbent theajoncatemerised target
ybri ds shown i

restricti.on enzyne di gesti on of the n
ppljphelotiges and the %&Qgﬁipmrww? iderRdiths BrRSSFe B ismatched
LRirRRsiRR) sRHGERGS de” is wel | known in the art and is

used to refer to a series of |inked nucleic acid

mol ecbigase Odllyptrabpgtiuer usaf padiotle probessitd hybnidise, the.upmasked
PNA, L | ocked nucleigc acjd), and 2.-0O net hRNA are
o Pire e e ForBf oGl tds” The rof erence

her ei Fidupes e tBaesadt illlistthie fhediisk 6F rdspliction émzyhé substrate

nucl eot’1 de bases adeni ne, thymne (uracil), guanine
saduenaassioriateripgalg the tasget polynucleotide; and

Figure 13 is an electrophoresis gel showing the products of restriction
enzyme digestion of the hybrids shown in figures 10 to 12.
Description of the Invention

The term "polynucleotide” is well known in the art and is used to refer to
a series of linked nucleic acid molecules, e.g. DNA or RNA. Nucleic acid mimics,
e.g. PNA, LNA (locked nucleic acid) and 2'-O-methRNA are also within the scope
of the invention.

The reference herein to the bases A, T(U), G and C, relate to the
nucleotide bases adenine, thymine (uracil), guanine and cytosine, as will be
appreciated in the art. Uracil replaces thymine when the polynucleotide is RNA,
or it can be introduced into DNA using dUTP, again as well understood in the art.

The term "first polynucleotide" is used herein to refer to the
concatemerised target polynucleotide, i.e. the first polynucleotide comprises
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appreciated in the art. Uracil replaces thym ne when
the polynucleotide is RNA, or it can be introduced

WO paoe/0BM9 usi ng dUTP, again as wel | under st o00dPCTIGBR@®6/000825

art. The term"first polynucleotide"” is used herein to
refer to the concatenerised $arget pol ynucl eoti de,

i.e. the first polynucl eotide conprisesrepeated target
persaiad terget @@ly@@qﬁe@ﬂd%eqw&@cearﬁm targkel/polyhedeotidss may be

TRk Seaddify S MERINAL o dfiond Pal aglf sBblentcy Eparating
tiod fenget polyhdelsotidérs term "second pol ynucl eotide" is
used B_itﬁrei ntorefer to a polynucleotide intended to

hybr i di§e 180N e}fONE PoIWeladtidst isolusedcineseindéo mfer to a
i gl .
PEAOUSRRL PRl 5y T3 T Bnt 8 L iy booficor. The

secerd pglynioclectitie nhans alsodg efisrred td ae afmasking polynucleotide as
The regi ons

| | eotid ich it hybridises. _of
Rt VeyiiGinrde8ben athens odipes ahe iyt robidielecaidg to which
faydritiRele THEWRIHRICE thé IRt FRINRELItide §iaP é?éﬁg% hybridised are

invention is used to convert a target polynuc
Rraidi tadpadiwtmagtedini t s of nucleic acid sequence into a

ol yn eqt | t i.stinct. units of nucleic
hei d g@éu&%ggg\gﬁpﬁei&{%??%&g@@ ol s Fisgp i SopyPe @ target
ppiyaadicatidet Habiny tdistingf unlte ofr aetleid hasidharequBAce into a
bepefi t ?_f segaratlng the units to permt the ultimte
P@&&UB'@P ideeybere the distingr wals aft RUeIBice agis segugneadcan be
. o i- . . . ¢ Con
e Byl oS00 B TP R QLI AT T has the
penefitt of sepasdingnthe mnits rtogesruin the Uiimper feddredt eteps to be
ecte the interrogated units

| its:
PEFEREh v hlre PR HaCHREE, Tt HHALGN ol NerE Ve Falles on the
fq?ﬁ%’bnwbbﬁH@é@%ér@?thé‘ﬂéVQéﬁSogﬁ%hﬁ%ltiﬁgﬁll"ﬁ&{‘ﬁ%gsrubsequent

distinct units of the target pol ynucl eotide ‘can
Interepgajipat &l bhen pedorroed ampelacted ainits| thédnictmgaited upits are

R EnTE of e OEHILI T 00h PR it BvRLGRERSS
pr ef eHaethghaymed the tercemier Mistitt? upRs @)ﬂfl%m%‘rgétg)dl%ucleotide
g%n%l di se the concatener with one or nore secon

RUBleEmCatRs inyaripus ways teipyeatie ideetity ianeterenore of the
SRECBFAtPRENE h@%rgg h(ge%isa Egﬁgﬁé gggﬁlérgﬂr:]eg B%Ssgqﬂb éﬁ glée target.

concat ener, eavin unma

uni t sYhaverefertéce wayr ofi imterrogaginty the véondatefer iexamybeidise the
r that_portion.

B R e el Binpsoldes Sh e v, st
{2e thdesddidp S n i B HRRIMGS ?t?n’n‘é'é;k?%rtiﬂsf JfhE RbnESBHRNCRaving
units on each of the concatener t ar get
hel ypmaskedi prrforauf{seéguence units) available for interrogation with, for
example, a labelled polynucleotide specific for that portion. ldentification of the
labelled polynucleotide reveals the identity of the sequence units. Different
sequence units on each of the concatemer's target polynucleotides can be
identified in this way.

The method of the invention relies on the use of a target polynucleotide
that is comprised of defined nucleic acid sequence “units”, where each unit
represents a specific characteristic of an earlier molecule. For example, each

unit may represent a specific base on an original polynucleotide molecule of
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identified in this way. The nmethod of the invention
relies on the use of a target polynucleotide that is

waeeovpnpded of defined nucleic acid sequence " upPCT/€B2006/000825

where each unit represents a specific characteristic

of an earlier nolecule. For gxanple, each unit may
ref()resent a specific base on an ori ginal

HOKROMWR Isegtpree mdtaatubieit sl platerablys equpnise.2 Baoforemucleotide

Bhsrs MEleraah it 4 sE Bt ndRsieipbbes Py P36 apg most
besfernbin8l taT08 bapesfeeg dbasde. MheldakRAseleraBlytat IEaNBFE Aifferent

There are preferably at | east two different bases
pBsRacARRINGH dneAchiint. The designyaf Hie unis imisushitbat it will be
t +d i (SAH . .dl tn. | he . .
BBt e ROt Do SLOAVGEP 08 .. mvovng
thevioteipogatidreof detectabhydabelfedaiudiedtiizisah layp dipbelis &fbn reaction,

nucl eotides .in a_polynerisation reaction, or on . _

Ay B ktridisagion, of Emilmeniey pllaprilpidesor MatBods in which a
Mlldtamts id Corwairel RtdTRltagut BokyhucieBigs b?éﬂwegltk%ow iﬁ'&ﬁ&‘art, for
pol ynucl eoti de are wel | “kno In the art, tor exanple
axamplecas gescrbedin WA+ EH3333 31add WIOAA @A/ 09464 theheontent of

S0 B e R PLE TP Sty o s

ha@agﬁfsmoesslag/,a preferred enbodi nent the target
pol ynucl eg%j e conBri ses a series of distinct units,

t he” cBhdiPrRIEred enoogimant thptarget pelyesieetide compeises a series

b AR UNRE thE %nﬁﬁﬁé‘fﬂineof \Jrff%r igf[}iér?s ep'n%egﬁ‘ Sﬂ}gj?qfﬁgnation.

bi nary system w one unl resenting
bohexampgie,ebeat immits 'May bEhesedndd ratbimaryosysiefi ewigitone unit

%ﬁ@ﬁﬁ"@o{f %ré’%fﬁ%t Oﬁ?‘g? E%?f %Sefé‘kﬂw‘ireg 'eﬁ% eambination of different
Ghisrhay RshreBe M aRed Y alEBﬁm%%ré%%gffﬁét i Bg@gfs%[ﬁﬁgnced.

conprises repeated units of nucl’eic acid seque

T@ﬁé@ﬂi$§lsﬁﬁd?IW&-Aﬁlﬂ%66ﬁ designed so that a part
o o1 (e icasngP HSERE, Gapehngk TensrteBabfit it Mg acid

sagencees nucl ei ¢ acid sequence of known sequence. The

kno seq%ence can be different for each unit, so
t hat , Th® tasget Bolpuriestide may be designedaa that ageartieheach "unit"

ShrS st SeimE AR RO Ry, o ot oo

Wik atsar cempridés siuckeic holdnsequemeeeofdeidinh sequbhes!r Shetknown
re two possi ble unit sequences for

and 5, wherge there 1

Semom G Beidaierb or Rach PGero taak pronito SRENSS, at least a
peBaESR{lencE of e tdrget RAMRAH. MEhi€BIIBRE the second polynucleotide
to be designed for hybridisation with the target. This is shown in more detail in
figures 4 and 5, where there are two possible unit sequences for each unit
position on the target; each unit may represent “0” or “1”, depénding on the
sequence of the two nucleotides. However, the remaining eight nucleotides are
the same for “0” or “1”, for each position, but different to the next unit position.
In this way, the eventual interrogation can be designed so that hybridisation with
specific units can be performed leaving units at specific positions un-hybridised,
thereby allowing interrogation of the un-hybridised units to take place. In one
embodiment, the intention is to interrogate a different unit position on each target
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sequence of the two nucl eoti des. However, the
remai ni ng ei ght nucl eotides are the sane for "0" or

w0 1006/095169 each position, but different to the PERGBVGDS2S

position. In this way, the eventual interrogation can
be designed so that hybridisation with specific units
can be perforned |leaving units at specific positions
webmpsiecdids efitheqpncatsmar, thaiebyallowisg futferisepacdtiariaf the units

< I i t ne _ewnbodi ment
ER RO G Sie HBIof e SB35 ol s IRr R mate between
ploss séquencenugitech t ar get pol ynucl eoti de of the

all owi ng further separation of the

concatener, . trer_ b | .
uni t s AIREGtYG yo{f.ﬁ?%’fam%t S£6HENEYisart knRwe,taatargkt polynucleotide
heRAbe qgaﬁidfﬁb ta@krgc?vgr? fsibgthﬁ%@ Pﬁ;ﬁg‘é&?%ﬁnw@rﬁé%é%%e so that the

units. ternativ sequence 1S no
kaooRicMeie corpgees podin trargebtpalmunisotite Iseqatades carai known

SRR R 4B Peistlio 238 AT pifiat sy Sopeatomer and the

SeaveNE6iyn et okdeWh mwaeemm%@h@kﬁ%&dﬁ@@ IsABuld be of
can occur between the concatener and the secon

goffigiant lenath frepernit hiprdisatinrtwite the se¢andpalyinucleotide to occur.

Ron e, IR kloWh, R d¥ficshcrBlq HREMisdei Baht 10 nueotives,
Posferntdymiare thhr S00omacisetitey) CEhisiTovides ke paPattort Batween the
%gg.nucl eotides, preferably npre than 500 nucl eoti des.

dispd FPauen Po-hridised (targehypsargnses which canthen

5gqh@%@§téﬂ’]d the un-hybridised (target) sequences,
ich can then be interrogated. The conditions

necesdheycanglitiansr ngtasgaoufortdasryireg botithef migtieod of the invention,

[ ' ingl udi t t H, . buf,
IR operivie oh, R SoRinisfiad bt e apparestto those
gkilledén v art. The net hod of the invention follows three

essential steps: i. concatenerisation of the target
pol ynhBe saethgd:ofithe fMentian doliyvs theee ensentiahsteps:t h a

sequeice  EoEabnBsRE cffd ffoRodiiiidletdiicnt erer
that #re hipbridismgaherconpatehmsratittya furtiidr (8&€om®tpolynucleotide

ht\jgrgldi ed. The concatener nmay be forned in any
SlifeUpREkRRAYN SEAUGNSR ef er red enbodi nent, the tar get

oLt rlc Pl S YARLOF e ek R ISR Ryorcsed o,
prafersbly, itbalt aremot hybridised.

The concatemer may be formed in any suitable way. In a preferred
embodiment, the target polynucleotide is circularised and the polymerase
reaction is carried out to form the concatemer.

Circularisation

The target may be circularised in any convenient way. In one
embodiment, the single-stranded target is hybridized to the 3’ end of the second
polynucleotide. Both the 5’ and the 3’ end of the target molecule will hybridize
to the second polynucleotide and will be ligated together forming a single-
stranded circle. The efficiency of circle ligations is much better with increased
complementarity and it is preferred to use at least 6 complementary nucleotides,

preferably at least 9 complementary nucleotides for hybridisation to the second
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The target may be circularised in any conveni ent way.
I n one enbodi nent, the single-stranded target is

whyleiogiiged to the 3' end of the second pol ynuetBEGBR@E6/000825

Both the 5° and the 3' end of the target nolecule wll
hybridi ze to the second pol gnucl eotide and will be

l'i gated together form ng a singlestranded circle. The
ralynuglesiide. ofheligasiesanibganymeailabletigese detieprefétably T4 DNA

eas it is preferred to use
|§é“sr%e§§%‘ﬂl6ﬁ @%%gﬁeﬁé‘qygﬁﬁqu@&ﬁ des, preferably at
| eastin9an oalfdragtvg ansthodclestippies 6Ii@bnt]2¢lbbt16é3@éri 9@ hifed to
t he secon%golynucleotlde The |jgase can be any

hypaidisehte the Jaget ang to élggteeftfertbw%ecomdmmlynu@aghde In one
énﬁﬁalgn%f higage Rfori @P‘g Oéérggﬁ)gg%blglgaﬁrﬁl(?‘e%lrnﬂg dotife with

a support ol1gonu use
afybverhaﬂg complérmentarg & tmmkcbnd lpofyaiueldatidelses’ wdomﬁe support

pheEoRde RBithh a8 GrEEa s KiRRreonsl RARUCIGRde Bhine 3 end.
'ﬂ}@S*@'I“@Qoﬁﬁ%r@@?@ta?éd’cdrﬁ Feﬂ?erﬁ&ﬁ/gB‘ihé’Qéé‘ﬂ#H:bﬁlgﬁbagoﬁde and

end. The support ol |go ucl eoti"de can
Sq f@&t’taweﬁ will hgorighesiathp siegnod pelynudiectite tiiagBig thedwo ends of

8ot S B8 L g BBl BeC AR Pl fobaing o
dield. Hﬂwégl@;ﬁmsh oRyoniefotikiskes torHehd retaintthe nowirfkise target
the target into gotlltlon for a Ila%ase to join the two

aibe seropd polyaugEctide oiardydoncens E@e“w@%upport
ol i gq ugd Sﬂ%h%‘ﬁvécetrﬁbcﬁd?n{%elt St Anb&d 'p'a t&@g@ﬁl\é’letongg is used as a

C|rcu ari se 'secon
apdiatigliganuctentidat émrerspshat ol@nnulclecmde@é tenplinettary to the 3' and

i TR RN
réaaﬁ%rﬂ@ﬁbéub/ TRe hyBrid’ of Qﬁ@' new élﬁﬂ!lé’rfb%dofar%%eaﬂoaépglﬁﬁ oligo is

ngs these two ends into proximty,
thegab@ hontcogontach cwith . thEheed:gnﬂ |pn>lyﬁucldfcﬁldeownd the target

A SR B Bl S aReiiBbrng e

épang@itgdﬂwbredﬂidéﬁmo@imilh@tywd1€0§edo|h6 peERIkotide. ngatlon of the
? nucl eotide in y deS|?ned to bring the splint
S(E?I'Pé@ﬂ%@ltgdhﬁd%eqqmo%b’ﬁuﬂﬁp Ige tcan; thens egeitid which aids future

s Geth e 80Ria 4 AR} RbogRel RPap i unicn the
dingtilar ¢anget gar hybediseyb iprioc & adurthyr puadidfiangplification.

suffi |ent nu Ier of bases ﬁ)‘g \Mgl ch the_circul ar
targe Pligpnuisiaoydgithbe ohagize sufieient igaid hybridisation

aﬁlﬂpéﬁdcwé‘rﬁ;tdtlgﬂ wihheStdrRpart ol i gonucl eotide will be of
a size sufficient to aid hybridisation and

CI r cunar ihirgk alternadivenmetteod, ar gpfint oligo és used.d The splint ohgo is a
sho ﬁgsgﬁgﬁé-sgr%n'a‘é& NSlecite cBerprlgmght'a%/ d the 8% 5 s e target
Hence, the splint oligo will bring the termini of the target into position for a ligase
to join the two ends, forming a circle. The splint can then be removed by using
exonucleases e.g. exonuclease | and exonuclease lll, to digest the splint oligo.

Concatemerisation

The target polynucleotide can be concatemerised using a polymerase
reaction. In one embodiment, the circularised target polynucleotide acts as a

template for a polymerase reaction. As the template is a circular molecule, the



10

15

20

25

30

short singl e-stranded nol ecul e conplenentary to the 3'
and 5' ends of the target. Hence, the splint oligo

wowdok/oFisng the term ni of the target into posPCT/GB2606/000825

a ligase to join the two ends, formng a circle. The
splint can then be renoved & using exonucl eases e.g.
exonucl ease | and exonuclease |11, to digest the
?ﬂﬂnmueoursgé is cepTorOaE knewni 8% Roling Ligde Amplification (RCA)

S ARSI 8 S8 SRR P ot . Gonete
elnglnaéang,s% t &t-gat riaheailucﬂce@t umSeaCbﬁeaﬁrlmeTrepmid@bmg one

efheap e Eih ac tormiatecrannta BEA silisns b1 primessahere
8fe Rl hbﬂﬁ)lé?néﬁi%%pkhé'tﬁﬁﬁétoﬁ Mﬂplﬁ%ﬁi‘?{\ﬁhlle the other is

variants of th hod exist, as reviewe
FovalenRdaneto the. proﬁeﬁ@aneraiaglhydhmﬁm prizger. 5tendd, the second

@grﬁgg nétl%A ?l%' L %ﬁlgngﬂjﬁ,l qgrcoﬁg%%ﬁiq'{? Fcraegd% from one target

pblyhiislestid@o Mg hsimeth RCA Utiisés o 8BP ot TBRHBHY hERamers as
t he target to be anplified, while the other is

RIUMBI% &rqﬂm%rStln@at@rf@@@cyﬂthy@ﬂﬁeefawlilp!g/comteﬁneﬁsed copies
BB o o B 0SS B ShbA A Bnhdiepengsgon ocur
$lmw|epdywmd1edtspthi:edl\mbﬁupﬂ stramdsred tCAitial Rcs!este@ The

t of random hex ner These pri nmer
BTk e Pr by FR eI Eae AHIE T e QTR SR EaelynUcleotide.
S@@ér%?p&!yﬁﬁ'@@ﬂ@s £ah Betuseq! bHE:HRJI S'e ﬁen%&cﬁ‘ﬁ%NA polymerase
non-specific primng events can sequent | c}'
&lar@edgsgm@é)d Pﬁeo@w&xcstDHAdpolgmaram i whichasreRen m:tlya'perases
can .pbe initiated at the

%*Er@ﬁg érgr‘%sg%%blo\ﬂl (NG tt1geC %@)e?fﬁn‘goﬁjﬂ’r@@g@@t ability

sedeseany $®dmakity the BenSREMEeRASRiso Bme RBAY- et%lbl@%% @xo-DNA
(large fragnent), Kl enow exo- DNA pol ynerase, which

ra@lémrasebmaw@e ased. bi@wsr e anzymECshown dn die agaratgre to be
B8: SRR or AR of cReLAF SIFRIGP LAY IEARER, SPo i

pnedierEMA pol ymer ase nmay be used. However, the enzyms
shovvn nthe Jiterature .to. be Egst eff|C| ent on act

on ciPEenaivelyysengatemedsalignigkss placerhydigatipg (ﬂn‘flﬂﬁ)@ CPQ'ES of
ig\'égégﬁ’e’tﬁ%le&gté ?(?]g&q’d ?H@I égnélﬁggﬁé‘éﬁﬁg ét?%r{de%‘ I‘nb@éﬁﬁ’e In this way
aclredlarieed darget polynucleotide isuonecsissghe str anded

nol ec circulari sed

pol y ninievghihgs Qe Heil sealpyoss widt alsit HS niesent as shown in

WgUré 65 ETHIE € Bfle MBIKs PAISIE a%Qh@ irﬂéﬁ/‘é‘iwfgsn@él@%dld“céh BH 'of known
This is often desirable as the intervening nucleic

%@,ciqgar@gmb@h(wlll itbthe hybridisation to the second polynucleotide.
Hybridisation with mask (second) polynucleotide

The hybridisation to the second polynucleotide can be carried out directly
as the concatemer is produced or a single-stranded blocking molecule can be
used and removed with an exonuclease after the concatemerisation has been
fulfilled. Accordingly, the second polynucleotide can be present during the
formation of the concatemer. This is explained below.

The hybridisation of the concatemer with the second polynucleotide can

occur simultaneously as the polymerase reaction proceeds on the concatemer.
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sequence which will aid the hybridisation to the
second pol ynucl eoti de. Hybridisation with mask

wQ s@co9sds9 pol ynucl eoti de The hybri di sati on to PEEGB2006/000825

second pol ynucl eoti de can be carried out directly as

the concatener is produced ofga single-stranded

bl ocki ng nol ecul e can be used and renpbved with an

&xtnsie imant, éhe chieulavtaractonay |bsaattanlnelda($ugta’@ei) to the second

B pbbls e G455 PR Hrsl hase B B AN RBAERL & Tormed in
Proxamits te XM séees b@lyﬂmcleat@e hidihg Hybdtlisafionl the

concatener with the second pol ynucl eoti de can occur

si mul @rali’mnptive m!eﬁbog@&dhy hﬁb satieraean alsopeseparated from the
; t .
CACRSRRASIRS oAl DyoROAE e LA oY) cbBpo Sl o
?em@m«emﬂaeydnmm&e 'Ehe blbaklng Imeolgahlm%ﬁ@lﬁneptb@g#ﬂthdsﬁsed ina
orne Y OX C nucl eotl ae
SS00EEe Fdiof e Snietled & (1 saRarvb oo RERONIR Brior to the

Bdﬁéétgh}%@i%bﬁﬁnc?éhcﬁibﬁo R@erﬁgfi’\?’élgt ?ﬁ'if biRYEK molecul can be
concat emer i sati on reaction i ng™ t He 'second

pyntrasised i alpolysnergse dirently em!éhe aeyom@lpedymm:leome by using a

O R B oERAFHASoRExf S B kBt can e

fm‘n&mhﬂﬁgla@\ébwml@redsé éﬂitﬁth@@@ﬁ:@h@ fﬁé‘lyrﬁ.ﬁiédﬁde is then available
e\%:tl on. Alternatively, the bl ocking 'nol ecule can be

Yreidisatiprpio ﬂ“%@?ﬁ%ﬁeﬁlﬁélsédrfé&ﬁrtym@iequ*% apdcigh @olymerised
dRycl eotlde by using a short primer. After the
oncat enerisation reaction, the blocking nol ecul e can
be r efhesdcosd pglyauclenbdelwilldfme,at foadt p@ma!sctﬂﬁﬁl@mentanty tothe

M N S T
Qhﬁ’@'&ﬁée u-@h%escﬁ?ﬂ‘féjta@twl“&k ﬁ]% C&ﬁ at%hohﬁ)‘f éﬁt&r@@é&uencas

artial conplenmentarity to
minitee ddrmaed reancalerken wi Tbeginterftionhis tmahybna&sedhaetaoget to the

et b gl oL S8 nbRedB il nefionsywbih can be

rRaeed et - Afd®atine§Nthe hdthod ndy bel ghiFiedt g Wbasrysmg the
to the second polynucl eotide, such that there ar

Rypridised inaried pbek @fﬁﬁ‘%l e owithed may die @@@tg@@d such that
LSS ANBIfe s E ﬁ@*o%ﬁe& @‘roﬂér?%ég)ypgmétaﬂgn occurs at

anal ysing t’he hy port|

BelEbtaadi m}ofm&oﬂ&m g@@ﬂrcﬁpownudﬂebtldesérfd teating Qlﬁ@)ﬂl]plex with a
strate sites are forned if perfect hybridisatio
Ef‘c‘g'iﬁ ton enzupg. toggg AHY Glieat/ﬁﬁe s%@@%ﬁ will reveal Whether the

PobpELSh) dequandel 88128 S E) Bt ity rpveing o
oharactesisgalof Wie bhginal olecule. This is shown in Figures 10 to 13.
Preferably, the second polynucleotide is said to comprise first and second
sequence units in a predetermined order. The intention is to use either or both
of the first and second sequence units to mask sequences on the first
polynucleotide, to permit selective interrogation of the first polynucleotide to
occur. In one embodiment, the second polynucleotide is used to mask selected
units on the first polynucleotide to thereby separate units on the first
polynucleotide and permit interrogation to occur more readily. The “unmasked”

units of the first polynucleotide may be in an order that represents the order of
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conpl enentary sequence was present on the target,
thereby revealing a characteristic of the original

woRloeoed1e? This is shown in Figures 10 to 13. PCT/GB2006/000825

Preferably, the second polynucleotide is said to

conprise first and second seffuence units in a
predeterm ned order. The intention is to use either or
voits opfthe pEginal @Kg%th'mmi@equmﬁyé)auﬁacbtotmeMnew order

SRR R e SRS RE UM 7 S Bubueot. For
example Imtkne%reﬁb@tb Figate 2 tthe irtereiign b@hblékémﬁ@ﬁrbﬂ@nd Second
sk sel ect ed units on the first

FVHG@OEE% de ¢Tedepidhio é@b%alaieét&mﬁons epAYMResites qoeurring

n o%h 0
rgg\% A %f] S/uﬁfrﬁr)gnspaégi@nﬁa %@gp&gﬁéeé e YEl A Csecond
polyyiuolelohdeis dé\lﬂwgbmybnohsatmndmcm@ ebbtwe@m emertampleenentary

funits on th j na ol cl eoti de,
By T i e Peh aPis Lo BredEie diestiton Siveng digestion
f@@@@ﬁents speci fic sequences on the target

pol ynucl eoti de. For exanple, with reference to Figure
2, th# peffestdwbridisatienasenrs, e restyctiemenspuversubstrate can be

I I t t
BREYRUC P BLL 5 bR G R e8 ec s BE oL LU Beprase.
semeeremmtmm theyhbs sareanbles & elshveobyiietedte9t WHES -one or two
Al .t hough br| di sat i ?n occurs between

il P RrEs§p dt theshenayBessamioee usad o chpracterise the
it B cBby B 1 e BSAChb SRR B0 e
seihatitmlmrmer&lymmata:besmprmmtbe cleaved. If one or

nor e be nq cl eavage

s _oceurs,. t
Sore. PUBTREE0: A8 SRoY R Figurewb S inferactBp s Suaen e St and
wEEShdPHsly Mlicl b v &8 re BBk IR naiyb ridfiRAHits Wilich BSS Ee interrogated
enzynmes are to be used to characterise the targ
by hyhtidisatien withi a subsequdniraliganucieotideie This tmlxplamed in more
88%%&?@ ot| de is designed so that two or nore
Nt sma €s are present. Alternatively, as shown in

Fi gur Multiplé f@cbﬁﬂ%ﬁcﬂ?ﬁu@@otﬁﬁs"ﬁ%@) 4156 He uséd aﬁcbrﬁéé@n@ésable
ts in non bridised units which

ol nucleo des resu
g ﬁ'éhfPfﬁtfbth?&Qa%f&"w hyphdisad é%%@\(ﬁﬂalﬁqq@na polisisiRatides with

; ﬁ’%ﬁ%*rfﬁ@a‘é%cééﬁ*‘ﬁ'@%c A TR qyents. This

mtowmlra‘rgwdﬂrmwoémlamedyn nvdre rdeitanl belew:oncat emer
cond pol ynucl eotides with
I US€ermitting identification of

hybr ' Ab%@dléﬂﬁe@‘éﬁﬁv&i ;Iﬂ@'térgb? plYARIdofidE! BthErideRbcieR acid

expl ai ned i n nore
sequence ‘units’, which represent partlcular characteristics (e.g. sequence

information on an original molecule. The method of the invention is used to
identify the units, to thereby determine the characteristics of the original
molecule. The concatemer is used to identify the units at intervals more spaced
apart than could be achieved if analysis was performed on the single target
polynucleotide. In order to carry this out, itis preferred to ‘mask’ selectively units
on each copy of the target polynucleotide on the concatemer, with the unmasked
units being interrogated and identified.

Masking is achieved by use of a second polynucleotide which will mask
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Anal ysing the target polynucl eotide As expl ai ned
above, the target polynucl eotide conprises nucleic

wa@eood/osdaguence 'units', which represent parti CBCEGB2006/000825

characteristics (e.g. sequence information on an

original nolecule. The nethot2of the invention is used

to identify the units, to thereby determ ne the
Endaricize Wi rosiof rachripggaiapoliroudeatide (@tdress) on the first

' [ j th It t J.nt l .
PRNARRTRLS 1B ot ch SRl bR b8 ol aiion. This
veashpenfinrfigdreod. tAdiresnd! willt airaask BR! poyiedreat bA8-sd Bn. The
order to_carry this out, it is preferred to ' mask'
DERGRAUS £9% Fehring the contentas spchibrinasition et then be to ligate the

| . T

SEANESOLLL R O I SESEAEE gl N btmorae

fitkin eer?;giop)dwitha@ le;h‘e:]ead Bweu@tlitqatbiay ﬁan beaisteltedhVeemill bf the bit
g t rget

BBRURIS ast kBB R ambuieRtalf 1k read-aut sian fae) e mesiormed to

andrddisise Q4ciPBR TS PFEERILAE 'i@@és&fb%dsiﬁgﬁbrfé &etah!befow.

position. This is shown in Figure 8. Address 1 wil
bit position 1, and so on. The procedure for

hd i t.DOSit] th .. .
o Tr s EREBR F a8t RN DRbIOS Bhefile 3 igast d0 Bis' o
exalefd acil sequenceTobding, fopehé aiaiiva PIGIHER BRA kkhliehs to be
reacti nvmtg_ala,beled nucl eoti de t hat can be _
aeﬁ&é gd.Ean # PositioprcamBays eitherselitiwenealues 0 epdl dhe two bits

BORSIERS 7ot pey 594k B IReREALOOHER 8 uricuo
bese dwodidsebalanvbe Bositioted mnyivhere irathal Isit cbb'r?gtw ce and
I ' [ I 40 "bits" '
B, e SRS RSl B ey o1 Siferay
RIGtieacor tHe e FNAAMES At e5aS Bo?ii_ﬁbn,pdlﬁ' iffBnEfR egeﬁg)it position

either of two values: 0 or 1. e two bits possib
peillustiatedibsiigured.are at | east 10bp | ong where two

b ' .be .posi t,i

et TR ey G Bl BBt e

vohtaining dtheasti 40 cbpiesr @ﬁﬁidﬂfa?gebgé@ﬁuélébtibéﬁ‘ﬁtc&%pl@hféntary
referablR/ identical for the two bit-values at each

E%%qu%, aachtarget eplynpelectide s Kifferpatwithgespect to bit value

i t j ' . | d .

kst od bk @tond sl RISy SRR o 1 o

eex?m%ﬂqﬁsnguh‘tuni\msal bnﬂ@l d'rﬁﬁeiri:ag inbntalt@sb%@efg‘gm thehvalue-coding
n oti de or conmpl enentary sequence. eac

5’% ééﬁﬁﬁg@‘ﬁﬂdﬁ fZQHr?élgpi s di ffe?/ent qvvi th respect to bit

val UeAﬁéﬂtHé"B%f@gtr éﬂﬂ&iﬁ?@&id&@&@l‘i&t@ﬂe\‘i@é&,‘tﬁ@b‘oﬂﬁﬁer‘i{@g?eacﬁon

not contain
is carried out.

Step 2

The resuiting hybrid between the mask and the concatemer consists of
double-stranded DNA with one mismatch in every bit sequence. However, due
to the design of the mask, bit-position one in target polynucleotide copy one will
not hybridise, but leave the bit sequence exposed. Further, bit-position two in
target polynucleotide copy two will also not hybridise, exposing the sequence of
the bit in position two. This mechanism is used to reveal the sequences of all the
bits in the original target polynucleotide as illustrated in figure 8. Also, the
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sequences, but "universal bits" differing in one
base-pair fromthe value-coding bits as illustrated in

wo b@aneside Afterthe target pol ynucleotide is PCT/GB2006/000825

concat eneri sed, the polynerase reaction is carried
out. Step 2 The resulting hyf3id between the nmask and

e ARy IS 2" e BBl S A eraita ey iAo Elacsde length,
ngrﬂ?mglhe@ Ad1 @hBRSAt led¥t UOFBRI. tTH@s@&ﬁwd ﬁolgﬁuaﬁétude may be

pol ynucl eot i copy. one will not hybridise
fiﬁélgneﬂ %@dhahé@er@x@oe@dwybmdraaﬁ@n inbthe pits(unitprpasitiorisnto be

980588 S BHE B R | h38ef Pl soauenceon e

pesomd polyhwoleoliie snaeadiameanys compierhéntay %@Jloﬁé"e&mllarly, in
Bg%yences of all the bits in the original target

slieneoinitawes 2 thereysay he 89 Gompleg@niary segueaces. This helps

ally separated by one
%gﬁ%@¥§?§§ﬁ?g%gé?%ﬁ@%ea}ﬁ%{@!@éﬁéaogm le ng the signal

at |east 40-fold. The second pol ynucl eoti de may
be desi,gned ot ther n ybridisation jn the,
bi t (fm%frygaﬁ i Lﬁ A}YEPBo@”&ﬁYe e 8grig,out using any
eavBHiEnt rbﬁdbjdt té&ﬁildd@ Mn 6né ’érﬁtﬁ:{oﬁﬁbnilt kﬂﬁeﬁﬁ%b%%e%dlock

the second ol ynucl eoti de may not have
niNilspon @fiabn Sciesisi | 94,y265(518ﬂ) 2@8)&48tamd182nenet al.,

ar es hi s
E%I psS srﬁp?r?g{e%hpﬁ%’ bfqdjlpoggrﬁoﬁg‘?% qaéﬁ?éba’l”é) s an
Sliggnldatider thagbecamnestirtWarisebby Dlelémh)”ri ifl tﬁapré%nce of an
carri ed out usH%tlany conveni_ent read-out techniq

PHP'EﬂPé'aéEFrBB'é{PHE fle Spquencer dhedgackon rayitesitbe fwo ends of the

1 2085 3 anlg!! @%g{be:{o aJace@%%rde@c& %er’(]fo?llgatlon to

ozmr it islthetgfote highthy speriffmdiotie yalobef eaclalhut is coded for by two
cones.circul ari

AR R Rt LR AP BirR 2B Wi TSACLS petiorm sequence-
DOLOING! i R SRpFREMEHSBes Tdthe Lﬂﬁﬁ%él@bl Bt ﬂ|ﬁ§trét'é% ntu ¥8ure 9.

ends of the ollgonucl eotide to hybridise to adja
H lpdll rastitioreene gotlpe ferdhg ealueot OII‘Ii}g’Q’ﬁlel ‘bapedifiopeobe wnltbe able to

f’\{@’ ojgéf? & tB{? ln¥1lrﬁ %%%g% ne{%dbég a&gﬁ?l%lgl f% adi gﬂ‘i@% hregctnon s" a0-

bpe@ﬂxap rebecis rlnybﬂd Isetltd aedbit, thealdiadk reaeeilk A5PBE al/hlable for
hgatl on of padl ock probes to the unmasked bits as
£l

allgn magiionnand hapres ﬁcar\ﬂoebwsfpﬁ%awabﬁNbﬁa adldbe bitfgsitions
ﬁ%ﬁer ¥8b N BoAnOALY td R€cdrr H pé’dngag%mdé trf%agggltﬁgﬁﬁ%lecule

rdise its two termni aval
tany beireadyastandard infage @cqumng systems provided that the 0-specific

and 1-specific padlock probes are labelled with 0- or 1-specific fluorophores.

Once the conversion method has been performed a “read-out step” may
be carried out to obtain the sequence information encoded within.

The read-out step may be performed using any suitable technique, for
example as described in WO-A-00/39333 and WO-A-04/094663.

One read-out strategy is to use short detectably-labelled oligonucleotides
to hybridise to the units on the converted polynucleotide (first or second
polynucleotide) and to detect any hybridisation event. The short oligonucleotides
have a sequence complementary to specific units of the converted
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specific probe is hybridised to a 1-bit, the padl ock
probe will not be available for a ligation reaction,

w@anp@eleilee it can be washed away. When al |l t hePCT/GB2006/000825

bi t- positi ons have been connected to its correspondi ng
padl ock probe, the resultingi4ol ecul e can be read by

ndadlrm irin ste rovided that the

g’ﬁélgqot'gea 'S_L'q%b%’\’ ﬁkﬁ'é gZQ)Dprobes are | abel | ed
WI th Qh_e%lldwﬁ?eé)éd‘mﬂefllhdé‘i’rra%é"'@feqme@&? the
conversion nmethod has been perfornmed a "read-out step"

€carried out to obtain the sequence information
d rfo ned
st ng haderdbientoERR e on gk BbiciBR A 3040l SBplepeitanded
im0 | S | Al Gw&sadléem&p&%@&éﬁﬁae sUpetraRAgn®4t 38bp circular
tra use short detectably-I|abelled
g@ E)ng&)iff%@? ﬁ&sti%sm%rma'ie%letwa% Hemehilizedgm f UM streptavidin
%SQfé%rﬁe?rQn%lnléﬂH‘Ble BE'ugﬁ"lgfglbﬁﬂo % cﬁé ﬁg second palynucleotide.

pol ynucl eot "de) to d any rsatron
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As shown in figure 10, the target wth

t he uAstsmqumrf@Jr@motm eagewith e aaniskhoensd D010 efeates a
BanHl.jn the 2nd bit position in the 2nd target
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As shown in figure 12, the target with the unit sequence 0110 creates
recognition sites for both BamH1 and Hindlll at the 2" position in the 2™ target
copy and the 3" position in the 3" target respectively. The other potential
restriction sites in the concatemer is inactivated as described for the target 0100
and 0010.

Results

Target 0100 in all the experiments a band is visible on the gel at around

the 60bp marker (see lane 3, figure 13).



visualized on a gel. As shown in figure 11, the target
wWth the unit sequence 0010 creates a recognition site
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ure 13 These results su%hest that the Hi nd

élud@égtei -girandedBNAcisfprmeee dyring R relbacksprecense

basep t n,the.
2nd 0BT 6iin el indBiarRhe s iEisal® (i Re ez seen
when 36t with BaatH Pand Rind1H adskeehdodRirgebPY0Gad D019 redpbctively
&%% bands of 38 and 16 basepairs. The fact that we do

lages PO HIgWI8 18 the gel night indicate that the
restr [ t
ot cou'e ]t AP Bush ot el hBleih i incomorated
héreir by refeharicedet ect i on of the 54 and 38 basepai r
bands is found, indicates that a doubl e-stranded DNA
is formed during the rollback process. For target O
110, in all the experinents, the sanme restriction
pattern is seen when cut with BamHl and Hindl Il as
seen for Target 0100 and 0010 respectively (see | anes
5 and 6, figure 13). The content of all the
publications referred to herein are incorporated
herein by reference. CLAIMS 1. A nethod for analysing a
target polynucl eotide having distinct units of nucleic
aci d sequence, conpri sing:
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(i) formng a first polynucleotide which is a
concatener having nultiple repeating target

w@oelogesibeot i de sequences; (ii) hybridi sing a PoOT/GBoIW6/000825

of the first polynucleotide to a second pol ynucl eoti de
such that the portion hybridi6éed, or the portion not

hybri di sed, corresponds to gt st a sequence unit on
the target, and determnin equence unit on the

target. 2 . A nethod for the conversion of a target

pol ynucl eoti de having distinct units of nucleic acid

Jequedcmeathpdiar apaiysing a datdet polyauclegtide tawing distinct units of
i 1e._or nore of the distinct

RS 588 RERBL R RPnGL, "oompr i sing: (1) forming a

secondi) foinying e first polgnhicisbiide deidnied Ebncdtee hadmgNHultiple
sequence units in a predetermned order; (ii) formng

6?P?q¥lé‘gst@&ﬁitcp%m%lﬁfﬁld@oﬁod@ncﬁsifi rst pol ynucl eotide
made ‘fi@ei‘rfgbé ist?rﬁgebﬁzl%rrfs&gn Bﬁ‘{r%eﬁrsP%l\}HH%gﬁéé 9o§§i’ste‘§‘8$&e' n

the or and seco sequence

pehymiuckeadtide ssiobdhét theipuréombybridisbe} ovetae gdrgor hoshyigidlsed,
secaond r?cg{f/nucll eot i des, such .ghat distinct units of
HREPEPRNAR IR L Ba R ERAUTNGoHUNIL 8] 4R g el Aindl dafermiminaathe

Beqdéndd NAHLANRE targem ot her distinct units by the
extent of interaction; and optionally (iii)

det er A etpd fos the gorvrrsicanf/atargetdeslynicledtidelhaving cistinct

: . ¢ the i , _
PR SF e ok Rabafod g Sruplle e L la Rleleth pee
sequérecdsasaRirathed Yne o eebredst-thd digtineehigieicasG@ s8h B8nddunits,
claiml, wherein the concatener is formed by

EPPPIEHYS: si ng the target pol ynucl eotide and carrying

pol b eotoang o REhH b Ao Hehed B By spoond
seqetrdanutits inhe peideteingnedrocdérar t ar get pol ynucl eoti de

conpri.ses addi.ti ongl1 nucl ei,c fnci d séi%guenc_e. 5. A .

met hodacc &GIMG of %ISSPW% Pernucigolds. a figHgalynudentide
hitideelip BPh kel @Ptdrget bélyﬁbél&Hﬁ@éé,Wﬁ’erg}h el St M first
the target pol ynucl éotidé to the secon

pofl pegend sendencatiniteparrits thedsgcificigierastiar betvesen the first

S5 38R PGB A Sk 58 i seauence
phaké getynd polynutieatide ¢ahise @i'stiﬁ?ld_sﬁé% %%mﬂth?é iovr%stitnﬁg units by
ﬂnﬂggﬁgn’? 819 i%grlag |orE;oan%I| grlatirgnsallg peamss ©

(i)  determining the sequence and/or order of the distinct sequence
units on the basis of the interaction to thereby determine one or more specific
sequence units on the target polynucleotide.
3. A method according to claim 1, wherein the concatemer is formed by
circularising the target polynucleotide and carrying out a polymerase reaction
using the circular target polynucleotide as the template.
4, A method according to claim 3, wherein the circular target
polynucleotide comprises additional nucleic acid sequence.
5. A method according to claim 3 or claim 4, wherein the target
polynucleotide is circularised by hybridising the target polynucleotide to the

second polynucleotide, wherein 5’ and 3' regions of the target polynucleotide
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pol ynucl eotide is circularised by hybridising an
ol i gonucl eotide to the target polynucl eotide, wherein

wo b@ecobiigonucl eotide is conpl enmentary to bot h BCT/@B2008/000825

regions of the target, such that the 5land 3' ends are
in proximty, and ligating t1l7e5 and3 ends. 7. A
nmet hod according to claim6 , wherein

Rybrighsrita Eier serendPqlemRleafideysugh f@%ﬂlﬁtﬁeﬁﬂﬂﬁ pEndsranedn
teh 3 nmet hod according to

%ﬁgfﬁwzmmﬁlgpﬁﬂétgegﬂgisi ?n(lé\Ss carried out Ibyg

By br i Airsethiodradeerding ho tlkadmf3 ostlamnd, sdeosid the target

EREaEos i iiwarg i dhypiiisin T L N
SEYHEREStIEES Wiserein fHecolRRARBRoRAS we@ﬂnﬁgméﬁtaqbw b&HtS' and 3

to the second sequence units, and wherein the order o
REIQOTS @fstheatﬁtgezt,e@mmthgtameea @ndudliandsi aresn enoxitmly, ahe ligating

%[%ila hybri di sed sequence units on the first
@‘&y 'St de represents a defined order of sequence

Tni t SA@ﬂeﬁhbG dotoftihg e tlatti @, @didréi. th8-oligoRBtiBetlde is removed
according to any, preceding claim wherein the units of

%@P&X@“%W%é’d@éﬁéﬁ‘%wlm@r@%ﬁ Ractipsl ynucl eot i de arg
f f
gf ei A*Pﬁéth%g_é%%?gﬂﬁ% RfSE mgﬁo&a 3u)‘°‘i§%%grgeodguf B\

Sequence od “accor prec
hy@dnatmebameeatbb finsti andosedomel pcﬂyrgmtle@tcﬂam wHee@lhltHe first

t 4 | t .
eBis&6fuSibambiits Sadvencs wnts Wi Meaaoite e WREr <
%%?Iﬁgﬁc@%rﬁt%%ﬁe%%%ﬁ@ %IWCFe‘éﬂdBUSuﬁ%t'tg e sééoncﬁsequence

] according to claim?2 , wherein the second
wolts, mndl weiede thesorder nfethebfyrst aed second geQUemteeunlts is such

BPLHERDRBS of ZREReishe s BRpAT S SOOI yfideotiae

arii® % ddfinetloeided Bf sétilférﬁ:é&hmé 4] tHeeméetﬁfblyhUUIé(ﬁlde
nucl ei ¢ acid sequence. 13. A nethod according

%my ot m@tapﬁsacp%n@ to @Ak Peppding cladmuwheesio the §nl’§$1 of
AR bedtia b Kbl tiRbo b Skt 5 st cemnes

gmlqemel arcd seleondsdeffrmdyseglienaehy br i d| se to each target

B8 ot oA dneipr RRsOLUEA n by AP EoRiG BRUR waegsip Sasaiit on the
ORI SORHLOe RIS oL BENBeE TS Mgt

hwle@tm@e@nd wherein the flrst sequence differs from the second sequence

by two nucleotides.

11. A method according to claim 2, wherein the second polynucleotide is

formed by the rolling-circie polymerase reaction.

12. A method according to any preceding claim, wherein the target

polynucleotide comprises at least 40, preferably at least 50, units of nucleic

acid sequence.

13. A method according to any of claims 1 to 9, wherein the sequence

units on the target are unique to that unit position.

14. A method according to claim 13, wherein the second polynucleotide is

designed to hybridise to each target polynucleotide of the first polynucleotide,

but not to a predetermined sequence unit on each target, such that, after
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15. A nmethod according to claim15, wherein the
sequence unit in the one or nore target

w@oedogesibeot i des that is not hybridised, is deper/cBa@d000825

16. A nethod for the formati on of a doubl e-stranded
pol ynucl eoti de, conprising: 18i) formng a first

| | ide; (Li i NQ. . ' '
ikstisaton: st bhe sflphds g Sithifondar btp Gl o nea
b&yhiGedidet thaels/motyepitiséd, wherein the anplification

reaction utilises a circular polynucl eotide nolecule
tavi iy metbed @ecording 4@ claim 45, whegginghe seguegcee unit in the one

SOPOIE ErEsHdh 5 EREE taRist b ontiskld® s déelmined.
yéer el mndthed dor the farmpatibly ofialdeubiedstrasded polyhaciestide by

hybri di sing a single stranded pol ynucl eotide to the
¢QMBHSING] ynucl eoti de, wherein the 5land 3' regions of

t he S{i)ngl efo?h‘i@ﬁ?ﬁst%l?’ &rfet de hybridise to the

first*’pol ynucl eoti de 'such that the 5land 3' ends are
i n pr@ixi m ¢arrging dut gaolling dirsle Smplificatien readtion frem aprimer

Soler pLstTab i e has i deatds idrimfe 3 btidtion
RldcEOR YElissy 5 dacliRrposnucieatige ﬁélaem@dqémgmfequmce that is
e 1S

pol ynucl eoti de, wherei'n the oligonucl eatide .
sbiepstepmitialy gomplarnentasy taxiepeating sigits of the fiksh polynucleotide.

70! e o B WIS o olfhucieotide i
circularised by hybridising a single stranded polynucleotide to the first
polynucleotide, wherein the 5' and 3' regions of the single stranded
polynucleotide hybridise to the first polynucleotide such that the 5' and 3' ends
are in proximity and ligating the 5' and 3' ends.

18. A method according to claim 16, wherein the circular polynucleotide is
circularised by hybridising an oligonucleotide to the single stranded form of
the polynucleotide, wherein the oligonucleotide is complementary to both &'
and 3' regions of the polynucleotide such that the 5' and 3' ends are in
proximity, and ligating the 5' and 3' ends.



