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WD 2004/ 053163 PCT/ JP2003/ 015956 DESCRI PTI ON METHOD

FOR | DENTI FYI NG ANALYZI NG ANDY OR CLONI NG NUCLEI C ACI D
wOSWHORMS3 5 Field of the invention The presenPCT/JP2003/015956

invention relates to the identification, analysis,

sel ection, preparation and/or cloning of nucleic acid

i sof orms. 10 Background Art The 25-years-old discovery

t hat eukaryotic genes consist of introns and exons

was a fundanmental breakthrough in our wunderstanding

of gene structures and pRsSEeRIPBEONO a new field 15 in

life science focusing on nRNA processing. As introns

and exons are both transcribed into a pre-nmRNA, an

t -gRa I egid} t [

vE3h R TR P Ertic) CAMMRATRE REDYOR' CROFTNE Migtere acto

i ntrons have been renoved3MKDRME codi ng exons have

been |inked together in the correct order. 20 The

so-call ed splicing process, by which introns are
Fie®¥Ch#e@hef F APLREELARNAS and exons are re-associated in

a specific manner, is essential for the correct

pr ahesprngent irRMAnt fohecal eseantof bheaidentéication,

ransl at i the genet i i nfor [ 0
a3 BT " eorRkabe PP EPAG=Fhabi PO P& capprod BhrhEyTSLe
acigplike€senes, Wwhich are ribonucl eoprotein conpl exes

containing five small nuclear RNAs (snRNAs)- and a
| ar ge nunber of associated proteins. Splicesones

Bac&?ggggazgrEpeC|flc 5" and 3' 30 splice sites |ocated
al exon-1ntron boundaries (splice donors and splice

ac@hpt@ﬁsyeafheoﬂdlH@wcngespltbahgeu@acyobmc gegesr gensist
of 1n &o&grggdtggogé %Q% gffhﬁ ahgk%om k%eggkﬁggu% M our
understanding of gene structures and gave rise to a new field
in life science focusing on mRNA processing. As introns and

exons are both transcribed into a pre-mRNA, an additional step

is required to convert the initial pre-mRNA into a mature mRNA,

in which the non-coding introns have been removed and the
coding exons have been linked together in the correct order.
The so-called splicing process, by which introhs are excised
from pre-mRNAs and exons are re-associated in a specific
manner, is essential for the correct processing of mRNA
molecules and for a correct translation of the genetic

information into proteins.

The pre-mRNA splicing reaction is carried out by
splicesomes, which are ribonucleoprotein complexes containing
five small nuclear RNAs (snRNAs)  and a large number of
associated proteins. Splicesomes recognize specific 5' and 3'
splice sites located at exon-intron boundaries (splice donors
and splice acceptors). The following splicing reaction

requires that first the 5' end of the intron is joined to an
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1 WD 2004/ 053163 PCT/ JP2003/ 015956 adeni ne residue in
the branch point sequence upstreamof the 3' splice
wei2v@/issi6Bor m a branched i nternedi ate, the so- eairtlemo3/015956
an intron lariat; in a second step then two exons are
ligated and the intron lariat is released fromthe
conplex. In this 5 process the exon recognition is a
fundanment al problem of the pre-nmRNA splicing. The
splicing machinery nust be able to recognize snal

adefX0D SEHUANE s (rHSARAN d10GHd Bl W d fidh ¥@Slps it St he
of 1ntronic RNA (on average about 3.5kb). Moreover,

3" #pligrl saltespm c’éomt@sbmrecherdgnem@me%Wy the so-called
conser v nd 10 j 0 I

an @t%?n fl%lé’sa%'| Ilclré Slééggﬁ%lérﬁ%r@o avgo %g&% n&%@effgated

andsﬂhécﬁnﬁté@ TOnsLnsUS ﬁ@nyﬁmﬁﬁsfraﬁhemefcmmpbeyptIm thls

splice sites can be se] ected for S cin
progws cENSj $%QN aFRCYRET B byS nut B ﬁ@g?%tgke@?@%l DR IE the
pre?@ﬁ%%eﬁglPQQSé afde agGept o 5m58§1n§9§9m&é€ SERIETE Lo

nts In exons were characterized as exonic
recs@hizéngmabhham@@rseQEéﬁs9$ wmlbﬁbphtb®@@teﬁﬁw¥¢bpn vast

famly o serve i he/ argi ni ne- S
strefithed oSF  FELERES SPEr el et Ret R o B fttorsqrer,
5' Aggdsd E?li@érgiteé h@répimcg@@ergraclbwﬂy anls gt ek, i 4nd
to the flanking 5° and 3' splice sites, 20 exon
lntg@aaeﬁébgnaﬁ@nbﬂﬁ%rlﬁﬁg@|%m%b@Q%l®?|%ﬁ&??l%oﬁg%%%?n§%tes

81m£? ?ngrﬁg 89t3on%%l QL- éfg CegéégnéﬁgoégauéﬂBeQUt

or t abr i to bin protel ns. Such
Theeuﬁbuélongpylsebpbicen31hag banebeoaélebueédfOD sheicing
evelognent of mechani sns f

whe§ BEFREL SpHLeenes hanaenal tordenbs BabnbraRetn: Banide

the'§p§9€@h§t89no£h§n8|éBEéﬁﬁo§péiﬁés,pr§§1§ictﬁgq@é@6é
nmust be joined in the correct 5 -3 order to prevent

elemgphsskhppkaygs BprecthgreatesisedwAl chxaréChebhdciBy
enh%?ge%%rﬁgg gerﬂhﬂﬁh gﬁggkgcécgg%hog E@ﬁjﬁ lgfeéﬁégerved

exons as ey energe rromt
sereXelVapgifint-ktheh splicing factors, the so-called SR
proteins. As those ESEs are needed to recruit the splicing
machinery and guide it to the flanking 5' and 3' splice sites,
exon sequences are under multiple evolutionary constraints to
conserve not only for the coding information but also for the
ability tb‘bind to SR proteins. Such an evolutionary selection

may have contributed to the development of mechanisms for

stage and tissue specific splicing phenomena.

Once exon recognition is completed, the flanking splice
sites of two exons must be joined in the correct 5'-3' order
to prevent exon skipping. Splicing factors, which are bound to
the carboxy-terminal domain (CTD) of RNA polymerase II,
interact with exons as they emerge from the exit pore of the
polymerase. These interactions tether the newly synthesized

exon to the CTD until the next exon is synthesized. Although
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pol ymerase. These interactions tether the newy
synthesi zed exon to the CID until the next exon is
weynidvssiczed. Al t hough 2 WO 2004/ 053163 PCT/JP2003/015956

PCT/ JP2003/ 015956 coupling transcription to splicing

shoul d prevent exon skipping in constitutively

spliced pre-nmRNAs, exon skipping can be desired

during stage and tissue specific alternative pre-nmRNA

splicing. In such cases, the presence or absence of 5
coup EOHY ot PANs BF Db €L S @@nsgpiéiﬂgngh&@p&hgfe@énGOéx@@

exon"is recoghized and subsequently included in the
skipping elnRMARstBesT Heely ssptiaed ppeeTHRBRAS anewoR of k fpipeng

regul r n e
cany BB L PPaCRe- S0 R I Can o SRR, SRR PR R tmative
preSRRNENEbhYc Ohigeukar yoth ccgeasneshe Theesanat yst sabsemte of

whol e genone sequences fron1as dlfferent ani sms as,
regRLphAsY PhRetaehat e ¢cterByansy ?E%e¥l9r @?gsé%h?¥%n 1s
recgg pRogashar suﬁggglltlgﬁtﬁ?npﬁ&x.ugégt Shi gnst h&PhPOYARRA

réeviled unexpectedly snall differences in the total

nunber of 15 genes encoded by each genone Thus t he

hupan. gno code on about nes _as, mny

qorg 88 Tha ot ekl P LrRPF b r 8o v 4Rt rhe daLs ELOR and
exp@b8@aBf, MRNA YPLaBOAhCabkcePhENOPBAARE MRY FHeueXPE ays8etmic

by nmechani sns of alternative splicin whi ch were
resEﬁéﬁbagfﬁgrytbspEE@EeEGFEQgOfh@UE@rM@géPogﬁ@ﬁ$GS The
anafy§§5y?&Sﬁ WEEE taegbﬁgeégaﬁéﬁbg§pkkghngﬁo&irférent

Fe gene can“encode for nmultiple

orgasmﬁmsnasohumhas ptbtenambewdk Of wlieghneachhesbipr m

[ i,stinct by alternati exon_usa

25 An
DrogpRar e alar AGLEREaEn BRUCERS: FOBDLER bRALChoan T eREomyces

rev@ﬂ@dtﬂﬁegbéEk88§¥p5ﬂ5§&n§1E@éHEthg theepef tbesOMBEmber of
ever nore inportant as an increasing nunber of
geneepenpgdpdubv eachuganondi sEhyes thadhugrRgoabemearPehd

a t S3S I n a t tye
enchBELB%y' RgPlssa ¥ LERRS 8% Aploghott BEUERRRLLYCLL:
rel&@ﬁvémg detmetti asmanddehar aetlepyianat i Ohis uncanonical

phenomenon may be explained by mechanisms of alternative

‘splicing, which were increasingly applied during the

development eukaryotes. Due to differential splicing of its
pre-mRNA a single gene can encode for multiple isoforms on the
protein level of which each isoform is distinct by alternative

exon usage.

An understanding of such alternative splicing mechanisms
and the distinct proteins resulting thereof becomes ever more
important as an increasing number of reports point to human
diseases and aging aberrations related to miss—-splicing or a
lack of alternatively spliced isoforms. Therefore, there is a
huge demand for the detection and characterization
alternatively spliced mRNA molecules to allow for the

development of novel means in assay development and to
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alternatively spliced nRNA nolecules to allow for the
devel opnent of novel neans in assay devel opnent and to
W0 2082028904/ 053163 PCT/ JP2003/ 015956 identify Parge1093/015956
for drug discovery as well as diagnostics. The
identification of sequence variations is thus far a
conpl ex and tedious task. In particular for the
identification 5 of different splice variants, it is
necessary to clone rel ated sequences out of the sane
ide®fi fRNYa€lhstd nEdr cNy | dbs @svesy ansl wé DI was ddiagnostics.
i ndi vi dual cl ones derived thereof to further analysis.
Al t hough an initial analysis of individual clones can
beThge{é {Bg; by S%téfCéég@eﬁgge§érig%igw§dl@ythus far a
el ectrop oretlca separation of the resulting
compt agnend stedheusntiaslke. gEmepartl¢m¢@Inﬁ@rohh©fld¢m¢lflcatlon
glfferent cl nes can, ong tained fro
of QurFErenp: P LRGRerer hg b T r heSCoRptTa Fonajone related
seqbh8BEEHLE. of THhS PEAEESS hon@ULlSLIhBE EONBUNIHEaBNEls and
cost effective and furthernore does not allow for an
foruprdcindiyidenl nthpnas derbughptienpal yspsfurher sgRalysis.
effectiy ns. .. a 0
Altggagéncé %%?ngﬁoﬁggg dighOfpﬁﬁéi%?%% ?o%yg%%ss%a%
per@?rﬂéﬁrByeﬂéSﬁkiytSOhldEde@tef@f&wweﬁlhguébectsophoretlcal
clear limtation in_out of tod enom c, research
sepaﬁatla@v%foﬁh%n%eﬁP%Féegsfr%@mﬁéﬁﬁatEﬂ? gnbsyesgpnetic
1nfg¥ﬁ§£$§ﬁso§ Eﬁéh&@f%@fehgeeibﬁé§aéhﬂnon§$d58roEtQﬂhQ@ from
erentially spliced nucleic acids froma
fuldtandgtldl begheyctat sadpferbhdracomputbtepnglc@llgnments

consi sts. | r
thi 3 BRRAESFr o BRe 35t Catpr e R R pRarar Py oF B e and
furthemmbhe @bbernsanplheokokbeved upyshymnngizatinmgand
formati on of hybrids RNA/DNA. The RNA nol ecul e
threyappréi AgearsSuApalPed1REki 8 €6FPESHBRITAGNE0IPRethe

par%??%ﬁogngﬁ Lhe 8?n§eqﬂ@heg Vérghgﬂgﬁgnghalkﬁe§9|hﬁ§@ication
e sanpl es, hen 1dentified. The nethod

to dtﬂdhesednldlﬁSerentlally spliced pre-mRNA molecules is a

clear limitation in out of today’s genomic research and

development projects.

US patent 6,251,590 discloses a method for identification
and/or cloning of differentially spliced nucleic acids from a
standard biological sample and a test biological sample. The
method consists in pfeparing a plurality of RNAs from one
sample and a plurality of DNAs from the other sample followed
by hybridization and formation of hybrids RNA/DNA. The RNA

molecule comprising an unpaired region corresponding to the

- portion of the gene, which is differentially spliced between

the samples, is then identified. The method disclosed in US
6,251,590 is limited to the preparation of hybrids RNA/DNA
since the strategy for identification of unpaired region is

carried out essentially by means of use of enzyme RNase H.
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30 6,251,590 is limted to the preparation of hybrids

RNA/ DNA since the strategy for identification of
wonpayosed3region is carried out essentially bpCcwTERN®3/015956

of use of enzyne RNase H 4 WO 2004/ 053163

PCT/ JP2003/ 015956 This enzynme cuts RNA bound to DNA,

but does not cut single strand RNA (the unpaired

regi one), which can then be recovered. This nethod

however shows several drawback and | ack of

Thigféhgiracyut Shaprneblem t6 tiwt dit tdeeKNase Eh€Ungle
RNA 5 hybridized to DNA in fragments of 3-10

strape| BYR| dgBle aﬁaazyeﬁmegmpehu gfhéﬁinycg@rthlbﬁn yoe recovered.
Thl?%@%ﬁgﬁ%gﬂ% e%ZrdﬁNgq%%ﬂ%%g eotldés é?ter CLRf
efth\hslecy-L The r;gelsmblsm d1:£ ftlmmttl)estlt@ RN st e rigua:whs t KA

air region, as it can be ort f nE t for
b & e S i P Eate o 3 ohy (T Ot T 9emARd 2) RIA
whi®h ﬂs 1&@@%4&5&11@%&@@1@@@@1 ﬂﬂn@ {&seat £heLy nf@dehe

to carry out a size selection nethod, for exanple by
mlxemeetlﬁ%hﬁr@@mnt%mftmnelpatblsml:%-w Mapledtides after cut

of ﬁ]]@z?g%t be 9‘&%9&9 Fglfgl 121[1_0 CE 1202?(9% Hé?&e&‘ﬂe%%

hée’ recovered rag ne FT° or m né

unpéheed r agasth, CoO$ reep@mll g & oslidret ubpadmiett r 8¢t Odxample of
This method is therefore not efficient as it results

aboyh 20 paPehackitBublise BFAf EY3@eRET 194 el HhdRf vEE >0
nuclb€180s arthd apdsealbeepULLO8S O LIS By 23k 590 psopose

further recovering of” RNA nol ecu
seleohpei sheghode ﬂ@pa@xemPlegbmnel¢¢tr@@msre$ssofbut the
out a ever se tr cr| n,r on b
o e

Pregepie ¢ antRir FheT satet fro pFEnt b, needs

to t8guendEoa 1 pth@”e_fe@@ﬁeba@rfﬁagﬁeﬁﬁe AN b £Ctlb €determine
conprising the unpaired . g@on at any position,
@e

thej RERGBPRE GOPESFRPBALNGS P eupea Lpdi Fedleegi Bals method
h
is 1HE CPOSEM! C@fﬁ:gc%%ﬁ? %éff‘{eﬂé(?ﬁﬁ]é Al 5 Fl@f%ﬁ ¢§%1?§$]ound

certainty that t ength o e unpaire
of Eslsecpveikeilvenathdiegtoasratye B@Hittpﬁa¢t9ns of
sequence or fragments of the unpalred region are

highly |ikely
The authors of US 6,251,590 propose a further method for

recovering of RNA molecule comprising the unpaired region. It
consists of carrying out a reverse transcription reaction by
using random primers. The problem is, however, that the random
primer can hybridize the RNA molecule comprising the unpaired
region at any position, including a position inside the
unpaired region. The consequence of this strategy is that
there 1s no certainty that the full-length of the unpaired
reglon is recovered. On the contrary, small portions of
sequence or fragments of the unpaired region are highly likely
to be recovered. Only this strategy therefore results lack of

efficiency and accuracy.

There is therefore the need in this field of research of
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to be recovered. Only this strategy therefore results
| ack of 30 efficiency and accuracy. There is
wohersaBsre the need in this field of research ®CT/IB200€015956
2004/ 053163 PCT/ JP2003/ 015956 i nproved and effi cient
nmet hods, which nmay assure the identification,
sel ection and preparation of nucleic acids which
result fromthe sane or fromrel ated genes. The net hod
of the present invention overcones the 5 probl ens of

1mp AR fldn R Qe s aMb &, f gl st hedurey die
i dentification, analysis and/or cloning of such )
idenhidliglat i dseleSifmely yanst BURPAGAGAN O TRCIRics étds

. l.hvent j.an vi.des e [ rlple] exi bl e
Whl%ﬁweoséﬂfocor Qr%é t|q'laeen |H%| \é&ali if(?r%{rp\gﬁeg] ysi s,g]e%éc;gn'i ng
anti®mauteparat ite ofraraleiinwitd oradentcoms the
i soforms. The present invention provj.des nmet.hod, for
DrOR LRI |98 S @ in G (P LR DIARY e bR QLA (for the
ider}.&%:@éé@i&ﬂ%ﬂaﬂ'fﬁs} hehd A RSy o@)sudepald g Atacids.

east two nucleic acid isoforns, conplenentary to
each other; b) hybridizing the at |east two

conpl epent ary nucleic acid isoforns and form ng
Sumgaip | & SRR A or | 20 DNA/ DNA hybri ds
C O i 1St SN PRI Ttk T ©F1i Insvidd s riewli Caiecbwesd | axop) ;
c) recovering the RNA/RNA or DNA/ DNA hybrids .
flexme i Be HP kRl ridee rEdphst ¥l tot 4%&%Y§ﬁ%@d:lonlng
Lo : ; | e . o
ena4F LG BEL BN AR DUE S Sl SErmR L.

and/or cloning the recovered nucleic acid fragnent
c unpai r ed r%ﬁions. Accord

pgﬁ‘fg Ic%g el pHAY SR L PR PT AVERT T o?w,m?ﬂgoégfc?%c%(\i/%??ifying'

anaBiePn§) 2R/ 8PV Eoh SngakkbBaiQUichY LsNgrmé teastioney the

steps of:

a) preparing at least two nucleic acid isoforms,
complementary to each other;

b) hybridizing the at least two complementary nucleic
acid isoforms and forming double strand RNA/RNA or
DNA/DNA hybrids comprising unpaired regions (also
indicated as loop):; ‘

c) recovering the RNA/RNA or DNA/DNA hybrids
comprising unpaired regions from not hybridized
nucleic acids and from nucleic acids not comprising
unpaired regions ; and

d) identifying, analyzing and/or cloning the recovered

nucleic acid fragment comprising unpaired regions.

According to a particular aspect of the invention, the
recovery step c) as above is carried out by using at least one
restriction enzyme which cuts free single strand nucleic acids

but does not cut double strand nucleic acids and/or at least
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restriction enzynme which cuts free single strand
nucl ei ¢ acids but does not cut double strand nucleic
weaeidgsared/ or at | east 6 WO 2004/ 053163 PCT/JP2003/015956
PCT/ JP2003/ 015956 one or nore restriction enzynes,
whi ch cut double strand nucleic acids but does not
cut unpaired regions. The restriction enzynes, which
cut double strand nucleic 5 acids but do not cut
unpai red regions, can be any kind of restriction
one YEWE & He i HRYPRSLymReSt fWhelchoruendyise siftiatkl
cut at recognition sites conprising of 4 nucleotides
nuclefi dewlds Hrtasdeasueiodi ¢udcua®apiredddeddr eut unpair ed
regions can be used preferable. 10 According to an
enbodi nent of the inventions, hybrids of DNA/DNA or
RNAYRIVA oMt iSimM @ nisipais, edihried ent aoellec giareed nucleic
_from hybrids nucleic acids not, conprising unpair.ed £
acidse BN S yROt iy TARA 1S FE -G TgIEs tFoafioh g

resm%r?’c?ﬂzéﬁneewlﬁisswﬂlp%s%f R UHIdh enzymes,
aci d-binding protein, antibody, antigen, 15 .
whidl igonud eotdate i ta ararsddmsoldagmmicl iest iafe 4 auHadtdgles of
roup or . chem cal substange.. The .nugl.ei [ [ .
douxg]te’r R Ay TSt U ?Dsucc St s B%?ﬁ%ﬁdegs g%a&ns
can ¥ xR L rdhdid, digoxigenin, 20 .antibody,
antigen, a protein or nucleic acid binding mlecule,
AccomiinagEe an ryedigvae P byhf fdi P e Ghatr iRYPRigS of
din, e et | geni.ns bi-ading. 4
DNAM% e?@%ﬁhﬁan?%%glord %@ﬁl%&;ﬁ?%%r%% chem caciVere
£ rortfBi ylb X1 &S Sowd bé Bl adide rsmi | bt 1S Mg uidprcierdd keegions by
_nmetal beads, gnetic beads 5. i norganic | yme
using a%l%‘?l%%‘éa%?gg POt YET %%%@“2%}%%5}%&0&56 ‘Plglnéd/’ a%oa]f sgpmple
siné’?@d@trf&& Of g 118 & Oa @ dLs 1ein @ rpask st , adttebdynpy i alstigen,
of DNA/DNA or RNA/RNA can be recovered by using
oligomketsobider i arrandgnrol ket oot tkeras ekt Frergroup or

whi ch recogni ze specific sequence 30 sites introduced
Che%h??ﬂg?e%% Preparation of isoforns of step a)

The nucleic acid single strand-binding molecule is

preferably bound to a tag, for example, biotin, digoxigenin,

.antibody, antigen, a protein or nucleic acid binding molecule.

The tag can be recovered by binding a matrix, for example
avidin, streptavidin, digoxigenin-binding molecule, an
antibody or its ligand and/or chemical matrix associated with
solid matrix surface like metal beads, magnetic beads,
inorganic polymer beads, organic polymer beads, glass beads
and agarose beads.

According to a further embodiment, the hybrids of DNA/DNA
or RNA/RNA can be recovered by using linkers or primers. For
example, linkers or primers which recognize specific sequence
sites introduced during'the preparation of isoforms of step a)

as above may be used.
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as above may be used. 7 WD 2004/ 053163
PCT/ JP2003/ 015956 According to a further enbodi nent,
woOheo#0syent i on provides a linker systemfor PCT/JP2003/015956
i ntroduci ng orientation of sequences. According to one
realization, shaped |inkers, preferably asymmetric
linkers are used to bind the hybrids as above. 5
Preferably, the Y-shaped |inkers conprises sticky end,
which hybridize to the hybrids or hybrids fragnents

CARRILISIiRG tthe a YiRdheed chBgdoRentThehrudhelentdondprovides
isoforns oriented with this system can be easi

a lidiketr mywitsied odudindg osegaedc Cig eard t ipPodt SevEeRces -
anal ysi.s. | 4t ri rqn | I agiRIHeSab1

Acco ga%% é‘:lonéjh%h?leal}nl%%tlr%%'r%glla%r?g %)ig{hé%r%d or | solaat gd

asyrae tatiey d ieke e axteonedd ao Huckl dhesduybad dof aiss afooies

enriched-libraries or can be analyzed by .various .
Prefazais i ndii G IRRCh AL TR SHTRG 56 1 & vkl AP
hybﬁQ?leyeS't% e e, AfLrJH MR Fra0fReit< comprising the

information. Further, the present invention provides,a
unpatetdtbd-daironsusiTe gerstdic jaficamditsadie s amaptabmith

. the net hod according. 20 t.o. t 1V ' ; d
thi g, Sl S ey o b D P R b e Hequencing an
bioireihdt Catdrdnysied ection, analysis, isolation and/or

preparation of further nucleic acid isoforns..
According to one. enbodi nent, the nucleic acids useful

¢ . (£ cnt] . . o fust iy th
i g%)%%%ﬂ%g?%g%%&éadplgﬁ@% ?%e%%%sgrc r;lttlg n% edn%n ae
unpsippdriegloke coia mehromylsalatas ek fapovesotar me stored

screeni ng. Accordin o a further di_nent e
25 FHRer? OOy sl ST A B A T S o1 v Pe
ana Py EELI P! Ya ADPhE afle K ai Ol uRH ¢iMBut afott Meinpt st cto doe
etermnation and/or analysis of generic information
seqaericpd orkd nanakys vedfehedfdeEnhrytion for genetic

information.

Further, the present invention provides. a method for
using genetic information obtained from the method according
to the invention for preparing nucleic acids useful for the
subsequent identification, selection, analysis, isolation

and/or preparation of further nucleic acid isoforms..

According to one embodiment, the nucleic acids useful for
identification and isolation of further isoforms can be
applied, fixed and/or printed on a support, like a microarray
and used for isoform screening.

According to a further embodiment, the invention provides
for computer program or software, preferably applied on a
medium, for the prediction, determination and/or analysis of
generic information and proteins derived thereof obtained

according to the embodiments of the invention.
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according to the enbodi nents of the invention. 8 WO
2004/ 053163 PCT/ JP2003/ 015956 Brief description of
woheoubsamsB ngs Figure 1 - Principle of nRNA spl PCTaB2003/015956
process. 5 Figure 2 - A general outline of the steps
involved in the nethod of the invention. Figure 3 -
Preparation of strand specific hybridization probes.
10 Figure 4 - Preparation of PCR products. Figure 5 -
Sanpl e-specific ssDNA synthesis. 15 Figure 6 -
Hybri di zati on of sanpl e-specific ssDNA nol ecul es.
Figure 7 - Incubation of hybridization products with
Brid olestmigsteion |of Jdheridppvwirgis | ncubat i on of

hybri di z r odu bp. - .cut iction

eH§Vﬂ€§?a@ 3?% 9%% ur2U6§ 6%%£§%fd§§{§§§g'

(unpaired reglon) 25 Mﬁth bi otinyl ated and

randonlzed ol i gonucl eoti de., Figure 10 - Structur_%%i

Y-Eigipee 12 ke hsyeniat CYihike ot Heuitens inyghieg in the
met$¢@q5fq%5§pg%¥é£@hYﬁshape i ke 30 asymmetric |linkers

oning Into vector for sanple anal ysis.
9 MD 2004/053163 PCT/JP2003/015956 Det ai | ed
descr n of the invention The present_inve
3 & ek SPHE DV Shc AT T e RS
probggntlflcatlon anal ysis, cloning 5 and/or
preparation of nucleic acid variants or isoforns. For
t he purpose of the present invention, "nucleic acid

Figure 4 - Preparation of PCR products.

é%%%§ion

Figure 5 — Sample-specific ssDNA synthesis.

Figure 6 — Hybridization of sample-specific ssDNA

molecules.

Figure 7 — Incubation of hybridization products with

Exonuclease VII.

Figure 8 — Incubation of hybridization products with 4 bp

cutters restriction enzymes.

Figure 9 — Capture of loop structures (unpaired region)

with biotinylated and randomized oligonucleotide.
Figure 10 — Structure of Y-shape like asymmetric linkers.

Figure 11 — Linker ligation applying Y—shape like

asymmetric linkers

Figure 12 - Cloning into vector for sample analysis.
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isoform or "nucleic acid variant" neans nucleic
acids, which differ in sequence and are generated
wonewoshiessame gene or 10 fromrel ated genes. PATUR®03/015956

present description either ternms "isoforn or

"variant" may be used. A nucleic acid isoformmy be

for exanple but not Iimted to: 1) the consequence of

a nmutation, like a deletion and 15 insertation, within

a gene; 2) due to alternative splicing of exons and

introns wwthin a single primary RNA transcript; 3) be

the product of trans-splicing, that is, the splicing
Detakl st bt B RNt st rands of DNA into

a s n .ot 4) : f S&de e

atﬂa%]?é%sé%%g %g\;és%:b%n o?fgc}glve %Sélrrglet"?' aingki%ffer en%?({]
fleollghd methdod stier arte cadentof fichisease amllysis, cloning

ransformati on; 5% may. refer to nucl]eic acids
and (RGP EERRE T UnH rof AP RAL GEneasi®) v T AT R O LTI

a nucleic acid generated froma gene related to

anot her simlar gene by duplication within a genone; )

7)Far' ohe hohoposet phit the prosent nikvertlieri d yepket eacid
. rom,a gepe Wwth sinil A [ .
rooLho,or B | har P15 Perde gt bkt Hedfs AACLOEL PPIRS] Nunicn
difeeeULiri Bgqhsictei end@citer gtnéestod Sroml ehetvame gene or

artificial nucleic acid; or 9) an '"artifjicial.nuclejc
frogcralated) geR8Sor 18 Hif aPre8eRl ndeBr G Py OR cBt FRfG terms
wisBHGLEF Copchga i 230~ They i 50T QL8 or variants prepared

according to any enbodi nent of the present invention

conprise unpaired regions 10 WO 2004/053163

PCT/ JP2003/ 015956, r loo wherein th regpLo a .

kn chﬁkﬁoﬁﬁl rlség?FWawg% B%kﬁ%ﬁneéggﬁg%ssgtsﬂégo%gmlted
to:Sah dghtheoHBRalLERder 88i @MmiTaytbén} heikrensequeateonfand
~ different phenonena, including but not limted to , |
insgrtaEmapi veitBiBpRi GPRG/ pfocees. tri ghFernash¥fssplicing of

exoégggggg@ﬁt?éﬂgp%ﬁtﬁﬁnpéiQQhBhS phigbl-er ARAT ¥a8RLEELRY 3)
be the product of trans-splicing, that is, the splicing of RNA
exons generated from both strands of DNA into a single
transcript; 4) the product of the same gene at difference
stage of development, a different organ or tissﬁe and case of
disease and transformation; 5) may refer to nucleic acids
generated from related genes; 6) a 'paralog', that is, a
nucleic acid generated from a gene related to another similar
gene by duplication within a genome; 7) a 'ortholog', that is,
a nucleic acid generated from a gene with similar function to
another gene in an evolutionarily related species; 8) a
naturally occurring nucleic acid related or similar to an
artificial nucleic acid; or 9) an 'artificial nucleic acid’

related or similar to a naturally occurring nucleic acid".

The isoforms or variants prepared according to any

embodiment of the present invention comprise unpaired regions

10
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Figure 2 and 3, show outlines of the sone steps and
enbodi nents of the nethod according to the invention.
woQodHha3wBesent i nvention provides a nethod foPCT/JP2003/015956
identifying, analyzing and/or cloning nucleic acid
i sofornms conprising the steps of: a) preparing at
| east two nucleic acid isofornms, conplenentary to
each other; 15 b) hybridizing the at |east two
conpl ementary nucleic acid isoforns and form ng
(or SRl e vatdand, RIYRNA-QOF i o INAINACTyBT | df el s ng

unpaired regions (also indicated as |oop); c)

pariisioveringnawre IRNVENA or DNA/ DNA hybri ds 20
onprisin aired reqi fro t | dized
As %ﬁ:r(? i Cg'l ;%}Peanucpel”?alre%Il QP$%llc§:n ﬁ:%sbéqng@{écgénprl Thg —° of

rom nuc S

dif eepai it eshdegians, ;i) ludiens ivyt ngt dnalyizddg@nditernative

cloning the recovered nucleic acid fragnent

SPLEGH | BTIRFTMpal FEH S ehi RS 2SRRI AR ©F
prirgéja%féof%%?éﬂ%%%g?fs&@ HaVE- 1,0y ASro LW enentary to

, one sense ‘and t he ot her
anfigense? amd 03 deshaew dyblimes eofrithd crondybers aid

enbSRUIFER B e T0he) S FHE &1 cabt haol R e ot d

i soforns nmay be obtained 11 WO 2004/ 053163
PCT/ JP2003/ 015956 from at |east one nucleic acid . _ |
| i Brargrepent obiceit SeRpPEOVides |2 Beller TRF ghteRtifying,

anaggggﬁ%i?%g?oésgigﬁF%?gﬁg%?%§?i%@idpf§%¥6fﬂsfééﬁ§f¥gﬁﬂﬁ the

erent nuc raries, biologica

stepanpfes, cells, tissues, organs or biopsies. The 5

i sof orns can be obtained for example.from.a standard
sanpl & Qﬁ&pﬁFéﬁgoﬁg Eﬁaﬁ5r5W9e§£%§§ﬁﬁlgFlgleﬁgpggFéd
In US 6, 28dpP@Rentary to each other;

b) hybridizing the at least two complementary nucleic
acid isoforms and forming double strand RNA/RNA or
DNA/DNA hybrids comprising unpaired regions (also
indicated as loop);

c¢) recovering the RNA/RNA or DNA/DNA hybrids
comprising unpaired regions from not hybridized
nucleic acids and from nucleic acids not comprising
unpaired regions ;

d) identifying, analyzing and/or cloning the recovered

nucleic acid fragment comprising unpaired regions.

The at least two nucleic acid isoforms have to be
cdmplementary to each other, that is, one sense and the other
antisense, in order to hybridize and form hybrids of DNA/DNA
and RNA/RNA comprising an unpaired region (as shown in Figure

6) .

The at least two nucleic acid isoforms may be obtained

11
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B1l, herein incorporated by reference. The test or
standard sanple can be for exanple a nucleic acid

woi2b4asyi63 bi ol ogi cal sanple, cell, tissue, orgamJpr003/015956
bi opsy. The test sanple can be 10 preferably a tunora
source, treated cell, and/or fromcell undergoing

apoptosis or other sources under physiol ogical or
pat hol ogi cal conditions as indicated in US 6,252, 590.
Sampl es fromdifferent biological stages can also be
fromeheciesd Wnandlysdse dhesel soaes, Gblidelawe datple,
are not 15 limted to different tine points or
cellevel aprentafgan Reso¥rihe Bagrel 39Exes (rarad1so dre
are degiv fro i ffer j :
R
bioLédi b€l apghp sk f oc@hbs y zei s conpagEnd her genepstes. The
. information of distinct organisps. _In its stquggd
1SOBRERF cadt oft PoFHeSd nbRht FEATRSC LSRR tD Tomdred tFPLe
andcf’P{)zﬁ‘n&né’f oo £i Ffesentansaap! 85 1641 eLtdN% ONUE WY, 251,590
bi o oglcal?y di stinct conditions. However, the
Bl, i heeatn oincorpotatedibedreberdrcsi nTite afedlisor anbdydarsd

of two sanplLes as m xtures_of distinct | es
sangyn) Fen Be et | SIOMElS BeRRTHThG Bt b Rar e SFotgdteal
samB 8P| €812p Hsesuandothgnrobipiogsgal TEONtEXt sample can be

i ndi vi dual sanples within a m xture_ of sanyles can be
prefesebhgus sheBoFat $Perecor LEeAtRY Cebbei #1e/ ¥ ahkeRgeell

e_ S| I indica fl j

unaSEGY e CaBbb o 2 B8 BERLETLOR:8: pARKE Ty SEAIRREEaL or
patkhobodioebt cofidt heonavest inditchbseé fhatiki fg25egbbce

tags are 30 use, di scrj m nat ed bet ween sanpl es_of

o SERALES oF g b CRF ROG PHOLAPOCHE MOEHER coBR] GLsS be
selQEEQSUkS§,QMa%%fiS[e@hééé seheeti ean i{RE1a8®l bhtcatkonhot

by specific P rimers. 12 2004/ 053163
1imPCPAIPO0GBL 025656 timesnapnEs PrdfdevalapnanErei etaged of
thecon?lgeﬁg%ﬁéyOksg%?irrBOBrg?grggrgggg‘] tf.ll;] msaﬁfﬁéf:gn@nglssue

t 88 sanpres, nucleit acids of "any mxfture o

samphdivifdual theckeine aegdnimhecDhesndeheyedmbodimebt Rilde

reparations, from fragments_of genqgm c DNA CDNAs, .
invgaﬁgon can be applied %o analyzegang compare gﬁe genetic

information of distinct organisms. In its standard application,

the invention is used to compare the content of two different
samples reflecting on two biologically distinct conditions. |
However, the invention is not limited to the simultaneous
analysis of two samples as mixtures of distinct samples can. be
applied as well, where depending on the nature of the samples
used and their biological context individual samples within a
mixture of samples can be distinguished for their origin by

specific flanking sequence sites (also indicated as flanking

_sequence tags or flanking sequence marker sites). In another

embodiment of the invention those flanking sequence tags are
use to discriminated between samples of distinct origin within
a mixture of nucleic acid molecules by differential selection

for amplification by specific PCR primers.

12
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be applied. The invention can use but is not limted

to the wuse of DNA nol ecul es cloned or reconbi nant
wonb@/sswRi Ng vectors or phages for their bet Pew/Jr2003/015956

handl i ng and anplification. However, also |linear DNA

nol ecul es can be directly applied for 10 the invention

or made available for the invention by an

anplification step. The sanples to be conpared by the
means of the invention can be obtained fromany kind

of plurality of nucleic acids including but not

limted to the use of nRNA, cDNA and genom c DNA
saﬁpbemplaﬁdlndevsdwpﬂegu@éﬁlﬁeaﬁﬂﬁeéoﬁﬁéeysnééﬁﬁ'ﬁé@forms

el Bk OS5 ISRERAEES SRaoLRe, HEREL cneRies oTheacias o

any &h&&b&@goﬁahﬁﬁh&ﬁﬂu&ﬂdnbhuélbhacudvmnﬂecnles detrived from
limted to the use of DNA |libraries gn

RNA [pirigpaay td i Se o & fzm;grf@@tla R GETERACE ﬁ%«eﬁt‘f GPNBRaCaR
be %ﬁﬁﬁ&@%t%?%@ﬁh%%%.&dﬂndgﬂ: Wl puROUCeS o igfi tal to the

ial nature rectly synthesized or obtained by
use roEMiDMA atal@m:mfesgeﬂmw et ereicaimbd baaitn da tor erhoadng

or gani s a tissu 1 .line _or,.alike, I
vechafs BNAP % gl %eriht@ a T8 &Py 'y ca&#ﬁﬂ%raetlon
HoweRQWr 13&d rﬁl@fé@ﬂ DA 2B 1defi1ved daromeRNMArad 1y applied for
transcrlpted into cDNA or can be derived from

the firatpreriicad Qe made AL Fdvieviar, Hife JDMEEHLoBh OY%s 3ot
d to u of A
amp]]%%qréaa&ylotnasst% Yo ndi vﬁ%ﬂ eéD(l:\r[gafcdr agrreqrﬁ;a gglﬁ\‘/y{egd%%om s of
the Natwerad i @0 Ware D eorobofised aitdrf iazivalkimat wie mivmedtity of
syntheS|zed or. obt ai ne lLati,on of '
nuc kG rd &S b 5 &H%HY% g]alﬁ‘?lgi%] eséjtfe Tf&%ﬁ By
cDNZi_I Yertln e a0 NenFR | ethd aRerdgidNear meentix:ay and
to conpare the sequence information of such a 13

comwmezcocm OB 8 68 dRT/ Jr00BI 100 395 B> XIBNA e g iteed ¢ hat

of one or nore DNA fragnents. In one enbodinment the

invention is applied to the analysis of two CcDNA

| i b ariesentide hca engiospaged f atathdiindonienti tferent

nucl eic acid isoforns. Then, the |soforn1coqpl qgﬂiy
starting materials and thus the invention is not lim to
the use of DNA libraries only. A DNA library can contain any
kind of DNA fragment or DNA fragments derived from natural
sources or of an artificial nature directly synthesized or
obtained by manipulation of genetic material obtained from an
organisms, a tissue, a cell line or alike. Furthermore the DNA
material cloned into a DNA library can comprise information
derived from RNA and transcripted into c¢DNA or can be derived
from fragmented genomic DNA. However, the invention is not
limited to the use of nucleic acids derived from a DNA library
as any individual DNA fragment derived from natural sources or
of an artificial nature directly synthesized or obtained by
manipulation of genetic material obtained from an organisms, a
tissue, a cell line or alike can be applied to perform the

invention and to compare the sequence information of such a

13
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5 nol ecul es can al so be prepared from one or nore
libraries or sanple wherein the nucleic acids are
weubyasswd to denaturation and re-associ ati onPCRAIP2003/015956

standard and/or test sanple one or nore cDNA |ibraries

10 can al so be used (for instance the cDNA libraries

descri bed by Ckazaki et al., the Fantom Consorti um

and RI KEN expl oration research group, Nature,

Decenber 2002, Vol . 420, 563-573). cDNA nol ecul e can
DNAber@gﬁéﬁteﬂoatn@tdbﬁgohe aﬂym@féhDMAkﬂﬁM@méntsheInaohe

(see Sanbrook and Russel, Mol ecular C oning

embegigens SR HyVRRFHBR E%b%PE%b?? P ekl a?%¥Y%%§nﬁﬁetW°
cDNﬂhiﬂﬁﬁgﬁlésb @chhsﬁgén@oﬁbaréggforC%H@lr1§§ntéﬁ% d£4

prepared according to the
nuccapctaapgemsnéohmaol@Q?n,mhhehlﬂaﬁobm aonphéherfary
18 or su tr? teg (Carni nci g Cct ober 2%)00jf .
o %SH HE ReledrtR, PoP18RIE$83 fomcﬁ\ﬁ PToFary thhtpeies or
samplepahede2R tnsentitNgieDAASAOr atyl EubsagtBdCcEhAGEREBuration
vectors, for exanple as described in Carninci et al.

andsEprafBeeiabban- Genomics, Vol .77, (1-2):79-90. As
i ndi cat ed above, al so genonic DNA, ESTs, RNA and/ or
MRNA can al so be used as starting point for the
prepasatnhdardf andfpketrentasgmpliel ene acimorsotDNABliBbaries

'Ho ve t he ention_is no ed.to the u
cant goSty PENBFEpI ErAl LEPEERGR hiEI EPUEqbi rantefngeScribed by

Okaﬁéﬁ@|étcém betheoFRALERACBhsBr8iiMl SnfURERER 8&bUoration
nol ecul’'e such as a clone hol ding a cDNA or a genom ¢

reSEaaghegroumhogétgéﬁonDecemhe@rﬁﬁ@?onV@én45@,sﬁéaréa3by CDNA
mol%hglg @nﬁ Bf %F P gggng ord9 390 %ﬁg #8§ﬁgaekhowﬂ in the
I € € y

or “a us a ferfa spli

artvdeeantafbryaki antisrRuBsany gbweaumaﬁtGanmﬁga 2001, Cold
bi ol ogi cal or_artificial sapmp provided in the form

SpréPgaHﬁéPOI4L9EP56§2F®5§I8§SbCTﬁQPZ@éSWEiSggéqu6mBeK » and
sughbf 8T entophurakhky 9BgnugheLgrachds sy CPURPLAGEA! 8HNAS

nucl ei'¢ acid’isoforns (step a) can be prepared to any
prepetrkddaknowding thethet Capokrernapl methedology, which may
be normalized and/or subtracted (Carninci et al., October 2000,
Genome Research, 10:1617-1630). cDNA library can be prepared
inserting cDNAs or full-length cDNA into vectors, for example
as described in Carninci et al., September 2001, Genomics,
Vol.77, (1-2):79-20. As indicated above,~also genomic DNA,
ESTs, RNA and/or mRNA can also be used as starting point for
the preparation of complementary nucleic acid isoforms.
However, the invention is not limited to the use of two or
more pluralities of nucleic acids as one sample can be
comprised of a single nucleic acid molecule such as a clone
holding a cDNA or a genomic fragment, whose genomic
information can be studied by the means of the invention for
its presence in a modified or altered or thus alternatively

splice variant or variants in any given context of a

biological or artificial sample provided in the form of a yet
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5 Sanbrook ans Russel, 2001, as above). According to

one enbodi nent, the conplenentary cDNA strands are
wonrepased3by transcribing sense and anti sensePCTIPINGGBISIS6

fromone or nore sanples by using at |east two

conpl ementary nucleic acid isoforns as starting

materials by using at least two different 10 RNA

and/ or DNA pol ynerases each of them recogni zi ng

different pronoter sites. According to one

to 6@3&%%&&% SHA-LT AN cdf liscl e abtad ned from the

starting materials by using RNA polynerases whi ch
recogni ze a different pronoter site, and CcDNAs are

pr d fromthe trans Ve

tr %E frﬁﬁ%gaem( sré%(ﬂF\l?A fures Cﬁ %:?éfoﬁ%é afé{%%lsgf éﬁﬁ%ﬁ
prePRt YIeE ASLsy BSOS Zklﬁkgﬂr(ﬂl i etieptapt o eresamel @f esee

selected from T3 RNA pol ynerase, T7 RNA polynerase
Sam@P@O]RW?Jo?\@WJaseZO%d 3 12980P€ hol AFRP B S E A Bt

emb(%{gfxﬁ&?{ (sge één 1éﬁ B50) - <Bien ADYyr DN POty pBE @i@ré@rby

I's use nomn e art” can be used (Sanbroo
traﬁ@sstb1n@0@énsasam@oam®lséhi»Mu@@fqnm$aﬁEomam@eSQIan@re

f b d f hi
o FEF L BT ot PR LGP 1L EA POy her 8t B

1soEbenPNEs §@£fﬁ§ﬁ23@atekﬁég§ b e8oMg &t apsBst , twbi €hfferent
i s Exonucl ease 25 m nus. According to one enbodi nent
RNAagndéetr PBRAPP hyRegases 9ash ofmbh@étge@@gmﬁ@% different

promgﬁ%?dg?t%%f‘ﬂgégf#%gﬁ Egrgngrfggifg fEPQﬁsgrlpts

cond ndlcate fhe i gures
are3@btainedanpbe tréasbeytenfunbtbenglh bﬁ»ﬁsin@rhm&

and the other _set from sanp or condlt on 2 f or
POléS@SFrBIS@SrreW]aiHSPrar?GPgan%n@tﬂlégﬂg ]PFbPJé?Ii}O %he® %S\B' and

tgaf e y 204+ 08463
CDNﬁg 5%28%%?%?%85§ra§n%9§f%gﬁvggccord?ﬁg toys?zﬁggrﬁeverse

traaﬁptnptaaeléﬁeﬁthgUDE699 5(se@hSaﬁbrbGRSbnEWFwB§%I

for exanple as
pOlﬁﬁﬁr%FgangﬁFggB “PLR. dgﬁ%g?ght OBE dou nghggranéeCted
froﬁDmlésmAepryﬁésgsé;amsc:RNneﬁomgmugaé.Fa RBAG pRN}X PO AgRerase
and K11 RNA polymerase or mutant thereof (see US 6,365,350).

Any DNA polymerase for this use known in the art can be
used (Sambrook and Russel, 2001, as above). A DNA polymerase
and strand specific primers can also be used for this purpose
including but not limited to the Tag DNA Polymerase or the DNA
Polymerase I Large (Klenow) Fragment, which is Exonuclease

minus.

According to one embodiment, as described in figures 2-5,
two sets of single stranded DNA molecules are prepared, one
set from sample 1 (or condition 1 as indicated in the figures),
for example melanocyte full-length c¢DNA library, and the other
set from sample 2 (or condition 2), for example melanoma full-

length cDNA library. The two sets of libraries may be
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5 which recogni zes the T3 pronoter site in the first
set of Ilibrary and T7 RNA pol ynerase whi ch recogni zes
woOheo4l83Bonoter site in the second set of | i BC@IP003/015956

respectively (see figures 4-5). As a consequence, two
sets of RNA transcripts, conplenentary to each other
(except for the regions of 10 distinct or m ssing
sequences which are here indicated as unpaired
regions or |loop) are transcribed. RNA as descri bed

amp 1L QD1 &l fesk bind he nRaisdofd thg i nfieid i ioh eaitelology
applied to and used directly for perform ng the

(seq Mamiank and Russedel 01 RNAFNEHRRIYILS ey i3

I [re t ct ]
profld HPTLE o A0 Nalaon 8 ekt e, of qoune
strasd diBNd Dsete hedrforttdresdisidbed i wsirof THHNA polymerase
_structures fornmed by DNA/ DNA hybri ds. i ng. pr.iners
Whi G ESRTEA S B 0L TRPRtS Brta G z%%yﬁ]ﬁﬁ%%i%%% of
i HACLP! L ansteyk A D& Be ¢ RPIDI OOk 1 T 7 t
1ib Russe%?@g%%%ﬁés abovef)%?@rhe RNA strands are then promoter

site etmvee f serondeseioudl el DNARRA regpegiisvely (gehgtigures

st apdard_t echnol ogi es, ( Sanbr 0o : 2001,
455 o 5 T SRS B S anel e hy | JER S Sr LG by
compiehéh 0fr of t Na&kth Thienof ogktet spobt @t nelte areyows sef s

~of single strand DNAs conpl epentary to each other
distingt car dalasinewerTerCeppdrlan 3F¢ dieksi Pt grired 538
i ol NeSEp ' .S S&£1Ked
une§Er & RBATHE b5 TR R 0n] OTeone de: et r s
andt obtasnédr g, thhi nbaas eo £ obipé eenent yor ocerache aphbied to

except .for e regions_of distjnct.or nmissin
ands@ﬁﬁgn@ég?CEQNi%ﬂgaP%rFﬂﬁmﬁﬁge%ﬂgslﬂ%%%l%%% g%g?%%sl%yel of
RNAJROR- hyPe$&siNpREFE8s T j?ﬂidpélﬁt conpespendand orhexanpbe,

to portions of 5 related genes derived fromdifferent
strugeirei Earninkehy¥hreds geapnke pBFLFBAS BY thecrazey of the

invgﬁgfgndggi&Egciggghtggléénfor the isolation of loop

structures formed by DNA/DNA hybrids.

Using primers and DNA polymerases, DNA strands are
synthesized according to standard technologies (Sambrook and

Russel, 2001, as above).

The RNA strands are then removed from the double DNA/RNA
strands, by using standard technologies (Sambrook and Russel,
2001, as above), for example causing hydrolysis'of RNAs by
addition of NaOH.

The products obtained are two sets of single strand DNAs
complementary to each other (indicated as lower and upper

strands in figure 5).

As said above, these two complementary sets of nucleic
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| ocus within a genonme, portions of related genes
derived fromdifferent genonmes. They nmay correspond to
wdeb@tosenws, insertations, exons and/or i ntron8CTAB2005@15956

two sets of conplenmentary cDNAs are hybridized in

order to form hybrids of DNA/ DNA, which conprises one

or nore wunpaired regions, formng structures as shown

in schematic formin figure 6 (this step corresponds

to step b). 15 The nethod as above has been descri bed

acid%oﬁoEgésth%P%héth@BfBEmQ¥bWh@%hoﬁr@NébQEAemBﬁ%@YQTto each

ybri are also within the scope of the
othemreseﬁptlﬁwenth@nregybnﬁdoﬁfleNAﬂRNAOéan§élﬁﬁeﬁ&ﬂéénces'

ccordi.ng.to.standard t ol 0 parati.an or
ani Bl 4o B AE BRSSP T ol DoBR o T Bese
unpaQ%%@fkQQQO@%nchr%%@b@d asosokxkeampdle, nmol@bmtaomd of
i soforns-enriched libraries or can used

relaiisn deFan GRZIONel FIEF. FRICH SBipacra: o thes st
en#ﬂ ?ggk#%%. fo AR dS 1oy B@%@QN@é%iv%QPE%o%a%Sﬁiﬁgﬁﬁ

n order to recovering the hybrids of
1ocuBOMArtEInNG tdemomepaipoetdt ioeg orfs Helerhatotgamesr idgiriagdofrom

is &%t. ally h br| ',hé%dﬁ%&céeéfcg%%&%%% rgﬁleeg on%c' d

mseqﬁocrggcrllogiéwg ég{b@ﬁ;j 8@ fRgiieNSonBot h treat ment s can be
carried out i ndependently from 17 WD 2004/ 053163
PCT/ JP2003/ 015956 * each ot her or S|nultaneously and in

d fn
R S R e

orddx tbeCﬁcﬁn‘mI @mais rcengNPS/DI\Bl\,C&rl”r:ucﬂrd cmtpm;ﬁaﬂsmga &r more

| east one restriction enz whi ch c s free SIQ%l%
unpastFethd QT ¢ HREHN DR 2 s Shicun 1 nlhetic

form in figure 6 (this step corresponds to step b).

The method as above has been described for the
preparation of hybrids of DNA/DNA, however hybrids of RNA/RNA
are also within the scope of the present invention. Hybrid of

RNA/RNA can be prepared according to standard technologies.

Preparation or mixture of hybrids DNA/DNA or RNA/RNA as
above described can be stored as source of nucleic acid
isoforms-enriched libraries or can used for the isolation of

the full-length unpaired region.

The preparation of hybrids of DNA/DNA as above can be
treated in order to recovering the hybrids of DNA/DNA
comprising the unpaired regions from not hybridized or
partially hybridized nucleic acids or nucleic acid regions and

from nucleic acids hybrids not comprising unpaired regions.

Both treatments can be carried out independently from
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not cut double strand nucleic acids. Restriction
enzynmes which cut free single strand nucleic acids
woubtosees3not cut double strand nucl ei ¢ aci dsParar2003/015956

exonucl eases for exanple: Exo VII, 10 Exonucl ease |

Exonucl ease T, Lanbda Exonucl ease, T7 Exonucl ease.

These ki nds of enzynmes however are not limted to

this list. Further enzynmes known to those skilled in

this field of the art may al so be used. In
eacPYtHEUIA s iEA téHeoARK S rkDtM ighyd'crderand 3' >5'

di recti on, however any other 15 exonucl eases worki ng

in 3 >5" direction may be used on their own or in any

I%ﬁgh%ﬁgg%ausegﬂ%t%ﬁ*ﬁg% t%ﬁybrlds W th Sfﬁ;ﬁgt

hybﬁﬁdﬂﬁﬂfda@%rtmeﬁrﬂyarhg&rlmzﬁﬂb refdlexitc @fcigke cof nucleic

restriction enz nes mqh cut, fre S|Q%ée stran% £
acihiaEi R ad YL RY HRing e i et ton
enz @ dfhidrs cﬁﬁoé"'rfﬁeré hﬁ;ﬁ; 10 MG il d O &ch.dsSIdH &loes
strand nucl ei ¢ aci ds, ch have not hybridized, and
not tmnseiotrkelga GYisr avot myﬂraldi Al G e Rﬁf’d@%ﬂt@@%‘y qifymes which
mes. as. abqve aV|n N bl e
cut GDNWSI? ﬁ ann I%Lhc r ea C%.C! bqpf &Og(onu gcélstesdoa%ble
strafPUei@leid ndependend |eé<<frm1ﬂlléah.ﬁ§s tfeatarenipl e Shap Wi,

recovery of _DNA/DNA hybrids conprlsed uq&ﬁéred

Exonggl eaite fHhom B st Bo IS SRS

Ex0 E'Pééssé ngrﬂ’&?@'ﬁ d &gt oéh&'b/ b GHFd LI rOHot TOmited to
'S pur pose, east a restriction enzyne, which cut

thislaubd te. sEmJalrtdemlthJmeadﬂdmmutto ddess otk cutedinigai el

., regions, 18 WD 2004/053163 P P2003 56
£1e ] BoraratiBy Lo RS iTet! o Mk et a e per
wor BQUR €n Stk and> puched c3ach dsdmécﬂibmpth@hévém paby eskher
regions are used. 5 Restriction enzynes, which_cut at

exonechems e$ oFoEking 1oWprD'si R RFtUOM BRI BIRG desedion their
own 99Dl & S1 889V§¢er§ﬁ§lﬁgﬁ b§§ rg@u@@ttﬁétbég%ﬁ%éﬁﬂh or

regi ons afr e’ pr y use
artifacts caused by DNA/DNA hybrlds w1th single stranded DNA

overhangs.

The effect of use of restriction enzymes, which cut free
single strand nucleic acids but does not cut double strand
nucleic acids, is shown in schematic way in figure 7. Single
strand nucleic acids, which have not hybridized, and those
regions not hybridized are digested by the enzymes as above,

leaving only double strand DNA/DNAs.

Following the treatment with Exonucleases as above or
independently from that treatment, a step of recovery of
DNA/DNA hybrids comprised unpaired regions from hybrids or
nucleic acids not comprising unpaired region may be carried
out. To this purpose, at least a restriction enzyme, which cut

double strand nucleic acids but does not cut unpaired regions,
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exclusive list of restriction enzynes which cut double
strand nucleic acids but does not cut unpaired
woegmisicar e sel ected 10 from Hapli, HypCH4lV, PATiIP2003/015956
Hhal , Mspl, Alul, BstU, Dpnll, Haelll, Mol, Nalll,
Rsal, Sau3Al, Taq al pha I and Tsp 5091. O her
suitable restriction enzynes, which are apparent to
those skilled in this field of the art nay al so be
used. 15 By using these kinds of restriction enzynes
may BAURLESSt bardsrPfy, nelioceBBErstRgornpaeyRdsy eghtol cut
are cut. Only sma V fragnments of hybrid isoforns |
doubdenpktirshdgnuhéeifpacidd Pu§i 6AsnakFeCHEt UBRRITRY FRELENS
enzynes. 20 The nethod of treatnent for renoval of
are WRpbi'red regions fromnot hybridized nucleic acids
and from nucl eic acids not conprising unpaired
regions by using at |east one restriction.,enzyne
WRESH LA GES OPr 8B ZITRGI e VS FAnF WU BlteFECRIPES 1R 54588
comp ﬁgiﬁgtogoqb?%cﬁ LG RUGHEHEURAIdS tiasdabOveeic acids but
isclosed) 25 a

nd/or at least a restriction enzyne

do nwhi clutcuhpddutelde retoriand amec Paied egeidy B§Eddoés RET

cut, unpai red regions (as_abov i sgl.qse ar ful d
X I g s R SBEEGg T RSy HOURES Sy Bae! Yerar
nucltd iRadd Bt ewees ndtardiBurperimeer rargd onet add micledted

to that use. Accordkg%!y, a general thod for_th gﬁ
from depidry BmEHEN aticon -offihidel s lacifdd cofisy 'U%fn(ép g’

e ¢ unpaj gjon usi ng fidihela af fef rdheoor.

Haeﬁ@d@%ﬁ’h@?@% ! lﬁ%%llgf Ssra?s% ricti oq?] e%anes is al sldc;

within the scope of the 19 WD 2004/ 053163

PCT/ JP2003/ 015956 resent invention. Preparat] f
nyBRE (S GrRE G it (R oHRs T o l@egaﬁéen%%gganrent to

tho{ee diecones ed, angi 4 sel ated aaas ding oy =kt hodalsgl es

nown in the art. For exanple by using single strand

By usioieithess dkibidrlial rediaciaielon enpgies e it dleignds DNA
aci d- bi ndi ng. nol ecu . i e uc| e .

not SR TR ny R S LT DTS Goti oy ndHElSifments

of WheDducdendime, cemprising the unpaired regions are not cut

by these enzymes.

The method of treatment for removal of unpaired regions
from not hybridized nucleic acids and from nucleic acids not
comprising unpaired regions by using at least one restriction
enzyme which cuts free single strand nucleic acids but does
not cut double strand nucleic acids (as above disclosed)
and/or at least a restriction enzyme which cut double strand
nucleic acids but does not cut unpaired regions (as above
disclosed) are useful for the method according to the
invention (as outlined in figures 2 and 3) however are not
limited to that use. Accordingly, a general method for the
recovery and isolation of nucleic acids comprising one or more
unpaired regions by using either or both the above methods of

use of restriction enzymes is also within the scope of the
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chem cal group or chem cal substance. The
ol i gonucl eotide can 10 be an ol igonucl eoti de havi ng
woandmsssequence, preferably a random ol i gonueCeaP20d&015956

of 15-30 nucl eotides, preferably of 25 nucleotides

(it may be indicated as "25N'). A single strand

nucl ei ¢ aci d-bi nding protein can be any protein having

this characteristic (see Sanbrook and Russel, 2001,

as above). 15 Proteins capable of binding single
presSdd@nch-nup! £i;¢, acids can be for exanple the E col

si ngl e-stranded DNA binding proteins (SSB) produced

by Pr omega, Catalog nunber M3011l, which bind wth

h affi,nit si.n r Ut 0 i nd
%%aurbaftel% ran I%l\(i gsoeer%%go n%l;gr”ggto %Té ,%r,ed
regf%m@ cd¥atde ZE-Aedtkd Smd 1 4486 78] a’lé’ﬂo'-k:djﬁgilm et

al ., 1981, Biochemstry, 20, 5346). Single strand
metlFRFéCPJé?%lQﬁ NERHR prot i e %@%oexw@& 3%&%36}9! single

Str%ﬁer L n Efcf@%ﬁ fd NI ROr & 8oy 1Y st 2hRf efielei

e str el ¢ acl d-binding substances
aciérlel ol sog cm;celied:mke exaypbe a ns BERyDS22a5mpingEleic acid-

| hcor por at ed by ref rence Single stra ei c
bmé %ﬂ%sﬁggh aﬁﬁ%%%%%)%%o%
cheﬁﬁ@aﬁ%@&hﬂ) €or Acl‘ié}ﬂlcf@i %&E@ti‘f&ye bernsed Erg@thd nedtide can

bi otin, digoxigenin, antibody, antigen, a 30 protein

be amdohm@m@lg@tud@wﬁgg ORGP eSS TRRIGE ngP e Ee Fainky 2@
ran{i}glﬁ §if &%91@%@9%%‘%%@%@ %xgt(@ﬂ%@mia@%"x %ng%%le 25

Fec vered
nuckedetdes {roma9 NE)2@@ﬁ¢@5@d6§sPEZ$NPQOOB/@E5®B@ strand
avi di n, ept avi di n, OXI en|n bi ndi ng nol.ecul e
nuC%aﬁ%‘Fb%ﬂJydaﬂaaleﬁg%gg |P5%’ﬁ%|l NTFOrPR hehY cRFO Tt Fi e % fHhis

cha§Q8ﬂ§r1£t§Es Qéet§8ﬁbﬁﬁgk”§ﬁ&|ﬁ@§séle 2 HOVEVESE , 2100be) .
[Tmted to the conmpounds above i ndi cated. 5 Wen the
Protagnssc@p@blﬁ ofhbm@mgxsmgl©e8bva@dnnwlelc acids can be

forngégﬁgfe . 891 fnéfg—é§rgﬁggélﬁﬁﬁ'ginébﬁganétélns
(SSB) produced by Promega, Catalog number M3011, which bind
with high affinity to single-stranded DNA but do not bind to
double-stranded DNA (see also Sancar et al., 1981, Proc. Natl.
Acad. Sci., USA 78, 4274; Krauss et al., 1981, Biochemistry,
20, 5346). Single strand nucleic-binding proteins are also
disclosed for example in EP 1041160 Al (incorporated by
reference). Other single strand nucleic acid-binding
substances are disclosed for example in EP 0622457 Al

(incorporated by reference).

Single strand nucleic acid-binding substances are

.preferably bound to a tag molecule. A tag molecule may be

selected form biotin, digoxigenin, antibody, antigen, a
protein and nucleic acid binding molecule. The single strand
nucleic acid-binding molecule/tag molecule complex may be

recovered by using a matrix. A matrix may be selected from
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di goxi geni n-bi ndi ng nol ecul e (see Roche Catal og). Wen
the tag is an antigen, the matrix nmay be the

wanvodnssigs The single 10 strand nucl ei ¢ aci d- bPQUITRZH03/015956
nol ecul e can al so be covalently attached to the
matri x. For exanple is case of oligonucleotide wth
an am no group, which can be used for coval ent
bi ndi ng. The recovery of the desired nucleic acid
isofornms is 15 preferably carried out when the matrix

av1&§n00§¥§@¢€5$i&1naS&£§6£§§%ﬁiﬁLﬁh§&&h@ et &t sUrdmce.
he' matrix solid surface may be sel ected from neta

antbb@@@ am@gh©$|bl%@@@sandh@rg@h¢@lc®bIW®%¥l%eaﬂ%e above
rga r_b n a S
11ofh 0501 £ MR DERCR, 0457, D505 2, A0% Boey chepdine
comﬁ@uhdgeab&h@anm@i@@tgaers |nclude pol ystyrene,
pol ypr opyl ene, pol yvinyl al cohol, and the Ilike.
Metal s include iron, copper, and the |ike. Exanples

Ofwﬁéﬁsthgwa %ggﬁﬁ%mt riXe SRhtHi SURERCES &@mlg%pe

found in (1 ncorporated by reference).
strephemndln eWhapIEhefta@el$edngexygasldestheU@@tab%VQay be

aiohZioRnoh bRt hd RS S LK Lp R Kot onetar85) eofafhgtne tag

is hﬂ LAtsquAy themAybikdsafobe €RAPELBLIBEAYNPBREELingle
glons and are recovered bg being released fromthe
strgn ghecieigndchdchénéingi o ﬁﬁ@llﬁgc%l geBPePoICcHRiently

attggﬁ%éoéglgﬁeR&g¥£5§00§é915§§@ l%cfgrgégg %9 §iﬁggﬁ?gleotlde

net hodol ogi€s, i nstance ? eati ng, or exanple

wit¥O0afOampnef grabhpy B®hidegcersb€. ubadcése odvasendfbinding.
random ol i gonucl eoti de as single strand nucleic

acid-binding nolecule, a light heat is enough for

rebgasi-BgdolBe hM?rtHe5dé§9§@&”§uEE@ﬂbtE@lé'ﬂgbﬁoﬁﬁéaﬂg
nucl ei ¢ aci d- gln di ng nol ecul e because the random

prefkrgbhtickestiidd patnoheperhechpyrhsibipdireedeniently
assag?%gsgt 8n%egg &EO%QEQEXaé g?gé'neghgrﬁgkﬁggrQBQYﬁ surface

ore as ISO orns-énriche arres or
mayCBB Belected from metal beads, magnetic beads, inorganic

polymer beads, organic polymer beads, glass beads and agarose
beads. Inorganic polymers include silica, ceramics, and the
like. Organic polymers include polystyrene, polypropylene,
polyvinyl alcohol, and the like. Metals include iron, copper,
and the like.

Examples of tags, matrices and matrix solid surfaces can
be found in EP 0622457 Al (incorporated by reference).
A schematic example of the recovery as described above is

shown in figure 9.

Hybrids of DNA/DNA or RNA/RNA isoforms comprising

‘unpaired regions are isolated in this way from hybrids not

comprising unpaired regions and are recovered by being

released from the single strand nucleic acid-binding molecule

21



10

15

20

25

30

10 processed for the next step for the preparation of

isoform wth unpaired regions. One situation which
woayodvapeen i n preparing hybrids of DNA/ DNA aRrdT/JP2003/015956

RNA/RNA is that the two DNAs (or the two RNAs) of 15

the hybrid lack orientation, and during sequencing

and/ or further bioinformatic analysis is not clear if

the two DNAs (or two RNAs) are conplenmentary or sense

nol ecul es. In order to overcone this problem present

accdr4e Vo Al 3Ra el N HA Ry i, hath f omddddedusi Meating,

orientation into each stran of the hybri d i sof orns
for smhntries 4fetdfbd nepessdnty 0 wadraes dnbddl mafe off e of

t Thi adi t L. t
randgp § Ja‘tc‘%rg‘hyc nefolt(\?lndsﬁt<3\"’l|cislcac1's ‘?@ In ers S ?gha{r%e Cp%omdlng
molémﬂté,l)a Thhese Hdaidsi oferddutkertor QfHﬂS&EﬁEterg‘ thhed dudrei d
stranded body region and two single stran
lsoﬁo@wapfe@m i Hiersinme Heahdintdosd 3oid Mr@ gplecule
%@%@5@%@ ggﬁ &HUngﬁoﬂg8§e P EOE%Q“ﬂQﬂﬂ&§j55hybrldlzed

ccor gto t enbodi nent "of th
invention, each armof the Y-shaped |inker conprises

a dlfferent spe C rker t e r.ta
R AR | Tt LR T S O T T Thel b G5 e
me t D 4 05 HE 35 T d P29 034 OEHA0H- erived Kesd SEMseNeRed 1)r afkth be
the other armthe narkeraéf When sequenced and

proeess 5 efp ¥ hiehe aepreh ctlseth Fhaorpaetia) ahdsefm
Wltnugleégfggigeiﬁﬁ%gnces having the marker (2) wll be

as cofmpl enentary nucl eic acid sequences. One
or nore 5 kind of Y-shaped |inkers can be used at the

ame tipe if, re dt de, di st t
7 oPE | GRERBHLOTOMYGE T JAIReT h GO Qi s of
DNAMFI@@ 108, WAYRmelglﬂga’@ftﬂlén’&% DIGAE ber usied {$SERNAs) of

so figures 10, 11). 10 The Y-shaped |inker can be
the abylachédlackt diei ﬂlybat HODNAADAALUBE D RNAE RARR ¢ o ot/ OF

d k
corPEERLPLSBEERAELIS R G0N LR komue e BAE Ul

(or two RNAs) are complementary or sense molecules.

In order to overcome this problem, present inventors also
provide a method for introducing orientation into each strand
of the hybrid isoforms and this method represent a further

embodiment of the present invention.

This embodiment consists in the preparation of Y-shaped
linkers (see figures 10 and 11). These kinds of linkers
consist of a double stranded body region and two single strand
arms. Y-shaped linkers have been disclosed for example by

Tazavoie and Church, 1998, Nat. Biotechnology, 16: 566-571.

According to the embodiment of the invention, each arm of
the Y-shaped linker comprises a different specific marker site

sequence or tag sequence. For instance, one arm may have the
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using RNA or DNA |igase. Exanples of these |ligases are

T4 DNA |igase, E.coli DNA ligase, RNA |ligase, T4 RNA
woi20mg831635 According to a preferred enbodi menPCTURE03/015956

Y-shaped |linkers have a sticky end, at the end of the

doubl e stranded body, which hybridizes to, the sticky

ends of the hybrid double strand nucleic acids to be

recovered (in the present case 20 hybri d DNA/ DNA or

RNA/ RNA i sof ornms conpri sing the unpaired region).

narl&Pecddiersdd cky) engls e tdndwyhiid thueheickaei (5) cathen
be introduced by ége0|f|c restriction enzynes. For

sequseepd eand vienl Ysedit the FREI91RS diRBHYY NERS BT EdHvEL) and
3 . v
the LRI ho B e diatal Mapinl SomEress SO e me ©

trestédkys emsnchgadaheaty mydte it zacid osddneetnydos | dORNAG DO re
. isoforns sticky, ends. Accardin o anat her enbodi nent ,

king pot of1 ISP B LTS CXT ReriSe 2 i A e ot

reqifridato theyv £a8 cﬁ‘i’@ﬂﬁé@eo\}&haggqr@nﬁ’ozkiﬁ Stish i Ghwever,

end of the hybrid nucleic acids. The use of the '
besMehtiped vérkang t 5o npgae t L b¥d et ohy | gne 2ingb of linker

004/ 0531 PCT{ JP2003/ 01 t limted to bind the
canhy%r? %og%?% %4g%ng%%u$%%?§$hsfg%'the i nvention but
can applied in general to recover and to inpart

orientation to any doubl e stranded nuc| eic acjds

AcBR® df nghgoedt hbihpesent Phvehtddhedl 5o e chyREkd PNA/DNA
or lgflsﬁglgﬂAf PLoEIPRLT f@@oé?Pédi e@é@é%@fh& o hend Vﬁ?eﬁﬁé&‘(rj‘]gr?own in

bl e stranded nucleic acids by using Y-shape
thel ankefSamisrabbvandeRessdkd. 2Tbhk, hydrakoDNA DR oexample by

asig The P rRdks  BFSET oshirie dhove Th ber 1qoces a8 FE o
11iga8®) i ki ed1ifoNAi Nsyasep WNAONEgQEe oTE RYR! BSga&e PCR

(see figure 11) and cloned (see figures 11, 12). The
cloning can be carried out according to any techni que

Eﬂgég?£&£%§itggé é%%%gﬁ£8§o§ﬁ€££iﬁ?§@?bfﬂgkYQQHaped linkers
, : . nple

have a sticky end, at the end of the double stranded body,
which hybridizes to the sticky ends of the hybrid double
strand nucleic acids to be recpvered (in the present case
hybrid DNA/DNA or RNA/RNA isoforms comprising the unpaired
region). Specific sticky ends of the hybrid nucleic acids can
be introduced by specific restriction enzymes. For example,
when 4 cutter restriction enzymes, as above indicated, are
used to digest double stranded nucleic acids, the Y-shaped

linkers can be prepared having sticky end capable to hybridize

to the hybrid DNA/DNA isoforms sticky ends.

According to another embodiment, the sticky end of the
linker are of random sequence so that they can hybridize to

any kind of sticky end of the hybrid nucleic acids.

The use of the Y-shaped linker to impart orientation is
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using cloning vectors (see figure 12). Methods for
preparing 15 cloning vector and cloning is disclosed
woanosmsarspl e in WO 02/ 070720 Al (i ncor por at edPOY/JP2003/015956
reference). Wth reference to systens for. recovering
and/or cloning hybrid DNA/DNA or RNA/RNA i sof ornms
conprising the unpaired 20 regions, other nethods are
avai |l abl e. For exanple hybrids of RNA/RNA can be
recovered and/ or cloned by reverse transcription upon
not tl'l%u@%/ RYALRVBY ke, n ?%%%d Hegple stangded iRRIEReds, of the
using priners which recogni zed specific sequence
1nvenﬂmmm paltscainndirpdtied 4o geveghilt iton reicoFeroRNse flerBRAL T

25.0f the R h
or i Sicty 7} <P 0 AR BN e iR ibany,
the Prakdft gweeitiontal sl diddliosgst Iaemey:m:tdaﬁﬁosr dfnpRAing
~(figure 5) For instance, with reference to ( re.4,
oriemiatdm @hKEé%@ﬂu%ﬁﬁ%¥d§lPésdeéﬁl@esqr @@&
aci&ssrt%é}sj.rdsqﬂ?lgs %‘f'fﬁ?ﬂeﬂ N9 iRe sT3:2R%oTE RHRi®feqd .30

m as recovered as above in a cloned
vector 24 WO 2004/ 053163 PCT/JP2003/015956 (figure

1%%H%§$ qﬁé{ Eﬁg&ﬁ@gd | hOStg?elkbg%%Lrlsf%J‘%he

unpa?ibﬁe\’cf)reg-ﬁnﬁl dyeelo |ﬂh\eerltﬂrﬂdéﬂ§1@1%‘dlfcﬁse’ii G potidesn be
for a nethod for the preparation of pol ypeptides

amp iohid ,sifiRy duletianagy hemfoRr 3E I HLavECR (see
flglfpzf]oe%/yplte)ptalndae é)f eo?o seereedf F;;Zaﬁ:f g m nucl ' C ﬂﬁé q,sldﬂlﬂgh%an be

i on can a e pre accor ng to ot her
carﬁieﬂwbuﬂ(ﬂﬂUUﬁuMﬁgIﬂd«anyﬂhqphnﬂquérkﬁbwn1lntﬁhﬁ art (see

(Kigawa et al ., 1999 10 F BS Lett 44 1
cor ity Syt ol Wil 38 PR uksa e
usu{(% é{{;@gré Ns&d %(ﬁ_gfé/el% O MAthdes SEstIeeshring
ana ysed 15 The I nventi on prOV|des nmeans for the

clopimepavedtion aid DNEnindri ide shrsd | e | sraEmiehigd WO
02/6?67§§%¥Fn?€hé§¥££¥atedW@§QFEference)

With reference to systems for recovering and/or cloning
hybrid DNA/DNA or RNA/RNA isoforms comprising the unpaired
regions, other methods are available. For example hybrids of
RNA/RNA can be recovered and/or cloned by reverse
transcription upon the RNA/RNA hybrids, according to standard
methods, by using primers which recognized specific sequence
sites (also indicated as recognition sites or sequence tags)
of the RNAs which may have been introduced in the library
phage or vector, during amplification step (figures 3, 4), or
during the synthesis of RNA (figure 5). For instance, with
reference to figure 4, the specific recognition sites can be
introduced with the primers comprising the T3 and T7 promoter

sites.

The isoform as recovered as above in a cloned vector
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define the difference between of two or nore

pluralities of the nucleic acid nolecules. The
woi2b4ass®3s obt ai ned according to the inventi ORCTAMO&015956

anal ysed by and applied to standard 20 techni ques

known to a person skilled in the state of the art of

nmol ecul ar bi ol ogy (see for exanpl e Sanbrook and

Russel, 2001, as above). The sequenci ng can be al so

carried out according to the description in Shibata

ré‘|12 Noyenber ; 20004 c&Enpier-fReseds $0, cl - d8cotdillg to
157- 1771 This applications 25 include but are not

Stamdarde@ethp®®rt$@mbtWOkLﬁmdlﬁﬂ§ﬁ¢ﬁ selencapgalodvehe The
th t f bes
pre%?(]ﬁgr%%%?gl re a%rﬂa% on%o Jrgcgo J?ov{c%s ngrédlh%ﬁégnl;or the

g or Teconbi na
prepieat DRI é s ﬁwlypépﬁldagr@@mprﬂ@ﬂn@t@@Itﬁ»@ngnbm@cm¢§s
to allow for their manipul ati on or expression in the
celdp aBraP@YSRNA or proteins. The recovered isoform
conprised into the cloning vector can be in fact
transferred into a vector suitable for sequencing,
f oPolpsepbide act orécoget ed t heo fethogu@be WO 20044 058163

PCI/ JP2003/ 015956 described in rnin et, al.
inveght Bioer 20630 WB1 DSaberad 3o oselhs Eo SthdE jspovn
tecﬁﬁbqaégemkethgmgve@uoﬁr@éoymd@sstfr@amsl gka &tthe., 1999,
anal'ysis of sequence information derived from DNA or

FEBRNAethpl eédPeslobt 8i ned darinhgvivie PEaFe®ati on of the
invention. As those selected DNA or RNA nol ecul es are
enriched for DNA or RNA isoformfragnents, which are
di$hénikobetmse@ompeiEMDgothennnpaﬁnaﬁyzedieaspiﬁsluded in
t he sequence information deriveg Lher is a

clopipgaBretebureR Bf FRABPREEF0ADE02RAAYFEE -t he use of
genetic information during different biologica
stages. The analysis of sequence information is
i nCheatedehbyinnl prevédeal nganenferofthehprENArsEgoenedsDNA

1o B3R! B0, BUTAISE L EERc e LghputEY L L s
deftihe @heupifgeobnsequenneanvbthtivbeosamerer penkraliohes of
the nucleic acid molecules. The libraries obtained according
to the invention can be analysed by and applied to standard
techniques known to a person skilled in the state of the art
of molecular biology (see for example Sambrook and Russel,
2001, as above). The sequencing can be also carried out
according to the description in Shibata et al., November 2000,
Genome Research, Vol.10, (11): 1757-1771. This applications
include but are not limited to partial or full-length
sequencing of the insert, the preparation of probes for
hybridization experiments, and the sub-cloning or
recombination of the inserts or parts thereof into other DNA
molecules to allow for their manipulation or expression in the
form of RNA or proteins. The recovered isoform comprised into
the cloning vector can be in fact transferred into a vector

suitable for sequencing, for instance according to the method

25



10

15

20

25

30

mar ker. Sequences with the identical orientation

markers are derived fromthe sanme i nput sanple or
woizsd#oseiedf sanples. The, distinction betweenprat/JPBasv15956

two orientation markers allows tracking back the

origin of each sequence and related clones 20 in the

cause of the invention. Due to the experinental

approach of the invention each sequence should contain

i nformati on on the flanking region as well as the

desSEARNCE, Mafdaid ot Thus, the ddawnt ixpial ews, for the),
i'dentification of boarders of the sequence variants

79-%hd the identification of 25 the nei ghboring regions
in the initial nucleic acid sanples. [Individua
sequence informati on can be further anal yzed by
SeBd CYestidy r@&ﬁﬁmﬂatmmm t]gﬂ:dirmm‘sscmeans for

skilled in this field of th t. d
thef@?ab&%wq,i RIS rﬁe{?ﬁ%ﬂ?ﬁg‘tﬁ{iﬁ %ﬁveﬁ %"m@
mol@%% Fos a:ﬂ{ecﬁodﬂtf‘fr% Bt d Ofbé;]?lnzap&d@ecdf tHd OlrrﬁPéﬂiQJ.rbn As

romalter ive spliced nucleic acids can
thode sanbdyisadl INA nearRNAfmo e @ild rane |@lam€e}éclﬁe$ DNRgroxr

exa l e by ali ing t.he 26 WD OO4/O
nP O%VWE%S a"l’lfje?ma??%e l%%%w%%r%l%%e tigro or
mor&emmyzé&%@%feﬁ,at@@yse@@éﬁ@e cm&mtmml déoDesd
(TAP) 1n order to discover their function. The

thepeddr k% andv b le h%owmt%nlrel?omée*é*%tt%an%lpweée@e use
of %??eEHéefnfér {fbHQ&E?P$§p$Pff§§ ﬂﬁ%ﬁ f stages. The

ernatTve splicing 1s 1 [cate dlseases
analff@nsedf ﬁéqueﬁ@@ZLnﬂEnmmtléﬁsearn@atﬂﬁ@édﬂ@%ﬁ&ultlple
Searches in reference database could |ncludg?but

aligppenfsi PEdtR® A GFABRERCED 2PATET Al O”RPTFAU elfe%%tlﬁeduce

the CPMAAGaMEY | 1 AStRENSTY G DA SEHULEEESed FRGMI Bthé i @&periment
sequence information may be extended by alignments 10

andt for etee egreustnuent eseqlwhn@ﬁs nejtial tley fare sohpertation
A
deryebtdanpbhethenbadke rTEﬂlbut heamp by est i mixtane bef usamphes. The |
dlstggtksgnfgétaggnlggnié;gga%%gnogggntatlon markers allows
tracking back the origin of each sequence and related clones
in the cause of the invention. Due to the experimental
approach of the invention each sequence should contain
information on the flanking region as well as the sequence
variation. Thus the invention allows for the identification of
boarders of the sequence variants and the identification of
the neighboring regions in the initial nucleic acid samples.
Individual sequence information can be further analyzed by
searches in reference databases known to a person skilled in
this field of the art. Any methodology, for example
bioinformatic method, for alignment and obtainment of
information can be used. Information obtained from alternative

spliced nucleic acids can be analysed by means of

bioinformatic approaches, for example by aligning the
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anal ysis of introns and exons within transcripted

regions of 15 the genone and their selective use
woi2odwossspl i ced nRNA nol ecul es. Here the i nveRCTAM003015956

provide al so relevant information on the coding

regions of differentially spliced pre-nRNA nol ecul es

and the proteins derived thereof. In yet another

enbodi ment the invention provides intron or exon 20

speci fic nucleic acid nolecules for further

altSBRLPUALE DI ASFoAXPEl diTERd e @ & dOduditee cd ngy
and characterization of differentially spliced nmRNAs,

USlE@@@W@WtWﬁ ovbeles EFARCtINeorRRIASLS 1$%ver their
funngOHS|§he éréﬁ%ﬁ%ﬂﬁilgfffﬁg'fﬁﬁb%%&ﬂfﬁf{%éﬁ%fﬂgkae

nor e plurall €S 0 erc acids
spliet@chdVecenss chirevd r of viNAahydr il sre soansilst $ hgeof
| oop structures plus doub|e-stranded fl an reg

alt%ﬁ@aﬁég%n%P%Hc%Eﬂ b %m&#{ﬁ@\%ﬁr%%dguW@@rﬁaﬁ %?%&t AR et

al. 0r2@6§atGQH§méQR@@égré@e'I8§Wl98@5 t heed PVIERE | DA reference
lows’ for 30 the isolation and characterlzatlon of

datah@se seqlucénuecluy@mlamt omse codpr 1 Shhigedntl | abl gamemgs to

par it hetic s R LahBIEeT SRR Tha o7 Vi JOCHTBR R Soduences.

The PGI1 4P20034 816966 i PYERA T DN PRAY | e SenoyeliecdEiaNsal bnment s
the analysis of differentially spliced pre-nmRNA
to KOFREERES PATARYCHS ol Blyiehl ma?éo%%ﬁ%’ f%eat%owethroughout

seqﬂghxgr§§%l#§%§u5?0£héh§ @pgfogﬁg gé §t1&n P&fﬂ@ 1on and

s hot Timted tothe ana ysis o
proheghbydenmpééxtnanéefc En|ﬂeh1amutbsrbgmeGpmemhgthe
ools of

v Ekaofr BRar Be1 BRETOFAdCBRIALL Pir B7F obhe THAST hyBRET bR =m0

anatd8idl 6@ PRtaBRLI 8441 BxdnBOKEethiACHEEAs BBIPEEdWAEE ons OF
only different splice variants of the sanme pre-nRNA

theogenogevandt Ehastr spledtiBgi vAei Wifhén gepbhecareRYH
moleeﬁfagtgﬁgﬁg Eﬁx RPLYL NG, BE gygggggnafgslfgfeeg¢9
ol ecul es " an

Sequence 1 nf or Ion derirved thereo
infeamabeoabbai bkd éodlnﬁurébﬁonanafydiSfeneatiaMﬂyosplheed
functi onal charactgrlzatlon
pre-mRNA molecules and the proteins derived thereof. In yet
another embodiment the invention provides intron or exon
specific nucleic acid molecules for further manipulation or as
experimental tools for the cloning and characterization of

differentially spliced mRNAs.

The invention provides effective means for the analysis
of sequence variations by matching two or more pluralities of
nucleic acids. Out of the selective enrichment of DNA hybrids
consisting of loop structures plus double-stranded flanking
regions and assembled out of two DNA strands with distinct
orientations to mark their origin, the invention allows for
the isolation and characterization of those sequence
variations comprising and indicating the differential use of

related genetic information between the samples. Thus the

27



10

15

20

25

30

of known nucleic acids or the identification and
isolation of thus far unknown nuclei acids. As the
wonvewisswe can be 15 enployed in a w de range ®CT/JP2003/015956

applications in gene discovery and genonic research

the approach will greatly contribute to academ c and
commerci al research and devel opnent in the field.
Accordingly, the invention provides for a nmethod for

20 identification of isoformnucleic acids and/or

invealktypepbirdesdey nusengmkhesi Aber Faki aRadkkaksned by the
anal ysi s _of the isoform sequences recovered according
dlfﬁgréﬁylééﬁadﬁﬁéﬁpeéfpﬁﬁemRN @ﬁ#ﬁ@ﬁlezslthHWnbéﬁﬂpaﬁcal

con@%%% pbﬁ%’ ?stkgruﬁ1QEEE§§ oh@eofd%hgngﬁgoggﬁéOEhe

i solation of nucleic acid’iSofornms conpris
1nvsm£p9nopermﬂtpréparbng as heasﬂlmmEedltgoﬂhelanaﬂyels of
par uence of

hidBgSRpaPIaY FRGLeicI GEnts Frat ang) by Erbhad B0ceraing Pools

of mananyrewbd pentcaf ekhgei-Avent ireBm ﬁRﬁAlatgbg&b@héhggor
the oligonucleotide probe to nucleic

cDNR034 05316 - P@ﬁﬁJP@@@Bﬁ@@ggs@n aéSQSb@oﬁppﬂéedgin a more
l.el d for Lat.i h aC|d

rocfle e EnRer 3RO BTy, BhrrReeRh 581408, THEuhEahe one

samea@rbemﬂﬁadorSatQ1W&ﬁ|a&enéuthpteﬂgkbgm5ﬁ|Qtha@I@enome are

i sof orm The ollgonucleotlde probe may conprise at
invegidgasRe -eByn 2BPLYAPPokRe #ﬁgeﬁaépe.eugéﬁacpﬁsaé Bghecules

andag%au%%cerga%e%ﬁa%§bﬁgd%9@$beakhe§$e%h%§hsngbB%ganed for

known I n the art using the sequencing and
furgheirnboedysiies tonbdd wat Com @b6afnedtaooaﬂdchgractemezatlon
|nvent|on ent.i.on Iso di

0_Th sPres t Lnv
BEFB: B25ardorenas"BE: Sied HoTAB0va taRscrPRod SotRE ton of
thu@eE%EWMﬂ&hbﬁﬁ alicsequaaggsvansatheniatehsebar 8en be
employed in a wide range of applications in gene discovery and
genomic research the approach will greatly contribute to

academic and commercial research and development in the field.

Accordingly, the invention provides for a method for
identification of isoform nucleic acids and/or polypeptides by
using the information obtained by the analysis of the isoform
sequences recovered according to any embodiment of the

invention.

~ The invention also provides for a method for the
detection and/or isolation of nucleic acid isoforms comprising
the steps of:

1) preparing at least one oligonucleotide probe
comprising the whole or part of sequence of an
unpaired region identified and/or cloned according
to any embodiment of the invention; and

J) hybridizing the oligonucleotide probe to nucleic
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15 prepared according to any enbodi nent of the

invention may conprise the full-length or partia
woeequmsgicng of the isoform According to a furPOBUIP2003/015956

enbodi nent, the sequence information of the sequence

isofornms is used for the design of 20 sequencing

prinmers. The invention therefore also provides for

such priners designed with a sequence suitable for

sequenci ng. The sequencing data of the isoforns

obt ai nedhdyd aomEinich grenic aeicorat gy s idmd nventi on

can be anal ysed are 25 alignnent to, the genone, to

genontt é%ﬁﬁ%ﬁ%ﬁ%gt@%t%U%%%%%ra?bd %?%ﬁ@g%ﬁuencing

data to obtain genetic information. The information

so obtained may be information of alternative

spliei oigl, g @M dle ti inlee miiadre faradered elsatadm e tdre hssaised

of the informatiqgn, obtained fromthe sequencing
to iahae A o oiHH S i Do XY THe. Tont | an,
oliddud herthalechtove angh otorSr Wk 2004/ 888E63ne exon or intron.
CT/ JP2003/ 015956 di agnosi s of a di sease, disease

The gyl e @ aciathioIRyycara alHy S| IR e E ohuing ghetigial
oo ERPEER RPN Shldn [0 B05580) DRI AR o e

bioesmanst venessfofmat pah i ebtalned tesbrding ttredtreninvention.

Exanpl e of use for this kind of detection,
~identification and/or diagnosis of disease or

phyisd O%J%%é&% 1.1l 0F o Pt T Qg L&l o £o Nl i ONe T@sa PR brobe
described In US 6,251,590 Bl (incorporated by

obtabied eneedbov® dwcidyveht i on furthernore relates to
the use of isoforns obtained according to any ,
enbodi nent of the invention and/or to the nucleic

actide paobermt epaied &5 sdbPvendorvdieat vrepaf at s ofoais
non- sol ubl e supports for hybridization in, situ,.

PrepeERf df FgPyIIRhet? Midnt PEROL IS o E o e b TaY
comSHPROT {nd SrCOIPI i ShiY S pLRASIA R SMCLBACI ARG & the isoform.
conprising an unpaired region prepared according to
any method of the invention, a
According to a further embodiment, the sequence
information of the sequence isoforms is used for the design of
sequencing primers. The invention therefore also provides for

such primers designed with a sequence suitable for sequencing.

The sequencing data of the isoforms obtained by any
embodiment according to the invention can be analysed are
alignment to the genome, to genomic sequencing data and/or to
cDNA seqﬁencing data to obtain genetic information. The
information so obtained may be information of*élternative

splicing.

The invention further relates to the use of the
information, obtained from the sequencing and/or analysis

method according to the invention, for the detection and/or
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nucl eic acid conplenentary to the unpaired region
and/ or the probe prepared as above, fixed, applied
wano4ms3esi nted t hereon. 20 An exanpl e of sSupp®Ct/JP2003/015956

havi ng nucleic acid or polypeptide' nolecules is
described in US 6,258,542 Bi (incorporated by

reference) for storing and/or delivery. O her non

solid support, preferably on solid matrix, 25

conprising conprising at |east an nucleic acid

diadrdrd Sh A% al sdal ek dLa b Rapaed REGRIIEARE t0
any nmethod of the ‘invention, a nucleic acid .
physionpdehemnt sggndididre uiiaiassmE ysigioiokml/ o, i rRssing
repared as above, fixed, appli.ed '
the G AR XA 08 T For hybridl tga oﬁ%ﬂéﬁd Sa?{%)ﬁriﬂf%
assE&XSIMY erid b Sorstippidsd Sobinah i énd/tay anitoaramy.
Accordingly, any mcroarray conprising any isoform

treajipent edE xRt @ P BritF oI dHEl e di Dy 49 THeton/
i dedWENLL 0N Sah E I ny £ 16, S0 W 280 093183 physiological
lde&%ﬁf%%%%%?#d?@%é%g@Eﬁ%ﬁ?%ﬁ y%% |nvention.ﬁu¥§%ﬁua%$Fa
andtan etips bpat et arwhdiseibn draorick ey desctidrmtdrih US
ec | ogi es, for exanpl.e as described in Sanbrook

6'2%%dg§ﬁs%glfl PR A CE R Tyt Pl d Spri ng

Har bor Laboratory Press. 5 Mcroarray prepared in this

way can be used for the identification and isolatijon

of Ther tieen khemnt or themrewn reatetes ctacike i v ¢ helsafprms

The su i croarr d dj ;
B e
to thegnesliéeiofaaiddbseasepreiseadeas caiddte ofor patdol ogy,

a physiological condition, for assessing, toxicity,, .
PrepaFahseRsef ngORRECI ks a%@@%tio?%t?wgbfﬁl%ave%‘%/ in situ.
AccEPAPRYNY, fRE Bseessidy LtbecdS £&sPORSH veness1&f s@pport

pat | ent foa test or treatment, for the detection of

computbéng ati dsaahdioru¢beic hectét eembohs by nue | eppaired
|

regfehdpt 385 OLYP, AL 8 O Yan) R LINEN L OMLL el R4 &R 16, a
nucleic acid complementary to the unpaired region and/or the

probe prepared as above, fixed, applied and/or printed thereon.

An example of support having nucleic acid or polypeptide
molecules is described in US 6,258,542 Bl (incorporated by

reference) for storing and/or delivery.

Other non solid support, preferably on solid matrix,
comprising comprising at least an nucleic acid comprising an
unpaired region prepared according to any method of the
invention, a nucleic acid complementary to the unpaired region
and/or the probe prepared as above, fixed, applied and/or
printed thereon can be used for hybridization in situ. An
example of this support is biochip and/or microarray.
Accordingly, any microarray comprising any isoform, unpaired

region and/or probe according to the invention is within the
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of genetic information obtained according to any

enbodi nrent of the invention for detecting and/or
wO204a5818¢ nucl ei c acids 20 from a support, n eCOAPIAY(15956

nucleic acid library, biological sanple, cell

ti ssue, organ and/or biopsy. According to a further

enbodi nent, the invention relates to a conputer

program and/ or software applied on a nediumfor 25

the anal ysis of genetic information obtained according

scofﬁé’ L ﬁ@qi‘ﬁ@&'l@ﬂoﬁnq\/[?é@éé/ﬁéy A arh HOrEBL b DFe @Sa @b AYSd

descri conput er program and/ or software
accemim@dt@nsmm@@irdlm@dm@bogmd for etmualé gnhredgsefibed

e e

Harb&¥eniboratorgerpss . and/ or cDNA sequence i nf ormati on.
The conputer program and/ or software can al so be used
for 31 WD 2004/053163 PCT/JP2003/ 015956 the

pr ' t /
PR L pey Een o LT and phy B B Syt foy e
identtfetatdcndandof sohst isequeénfertner nkpowmt @ pnunknown
obt ai ned accordi ng to any enbodi nent of the
nuci{ gy entFof. 18°FHENSequence anal ysis according to the

invention will one or nore of the follow ng elenents
features, steps and/or considerations: - QC o
sefoensilngorbads MACroRTrayt PERPAFed 2 eEP5ding tqothe

1nvgpfgﬂﬁggagagé"ﬁ§%gr??P'9% oégﬁggﬁﬁgﬁe§n&?8§”&i§§n8915 of a

ron mar elrr oril

diseakkgnaeptask eeﬁdstiOngrpuphbhegy;naophyusbboglcal
reduce the redundancy in the set for further a alysis
conéstaﬁalsﬁar.§Fﬁeaﬁl%ﬁar9§%§15¥rcﬁagt@?éessavgg nt of

theks?58§§gtﬁ&k&ﬁt&gysggré EQSEUQEhﬁoﬁﬁd,pfSPaé§EQ§¥lﬂ§t§he
s and analysis of the results;

responsiveness of a patient to a test or treatment, for the .
detection of nucleic acids and/or for the detection of nucleic
acid isoforms. Accordingly, the invention relates to the use
of genetic information obtained according to any embodiment of
the invention for detecting and/or isolating nucleic acids

from a support, microarray, nucleic acid library, biological

sample, cell, tissue, organ and/or biopsy.

According to a further embodiment, the invention relates
to a computer program and/or software applied on a medium for
the analysis of genetic information obtained according to the
sequencing and analysis of information as above described. The
computer program and/or software applied on a medium can be |
used for the alignment of the nucleic acid isoforms sequences
or information obtained according to any embodiment of the

invention to genomic and/or cDNA sequence information.

The computer program and/or software can also be used for
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-mappi ng of representative clusters to genom c
i nformati on where possi ble; 20 -analysis of genomc
woegmisicbased on the mapping results, informCcram003/015956
avai l able on the locus including but not limted to
predicted or identified intro-exon structures;
-confirmation of already identified, predicted or 25
new y recogni zed exons or introns; -design of
conmput ational neans to confirmsplice sites and to
the f@ﬁédw@{%ﬁp COLOLAG: L@ 1O dndpbt abhdifyis bt E@ibPdonal
out artifacts; -conputational nmeans for prediction of
domaing rafispat vpertBdes ntivaprdteine Enendedchbyioracid isoforms
nodi fied by.exons. identified due the cause_ of .
seaRyEn. £t AL GEL GhoBf CORRLITT oo BT oo (RO A gdient
of Pheex®RsSnt83n WO 2004/ 053163 PCT/ JP2003/ 015956 or
introns by hybridization; -design of specific prinmers

for the analysis of exons or introns by PCR -listing
0fTﬂ§°QQ§?éh8@ §?£f§si§ra58§#&iﬁ%'98 @Q%yf§§én¥§on will one
-design specific prinmers for the analysis of exons

or mndei ofrons bio Kenuienyiglgeneact,i dfesatilitess ,preasgrg and/or
ingention further relates to analysis of nucleic
congLigEabheAF ned by any enbodi ment of the invention. 10

These nggl @nC sachdscTRY ReadsednloyethaidesngBrandtoffs for
preparation of support, in particular macro- and

mi cro- atusgfullhesad®lei ¢ aci ds obtai ned by

ol L5808 OF SR P AR o BLIRC on maer

obt ai negb byn&iwyaesrbiask iendrofidhe i nvention by

anplification, 15 for exanple PCR be, anal yzed,

f ol | overt LBt yat aan B @i AeR T Gfisters to

enzymes, . Jhee Nyl el Lo @ehdsc il igd Ly 8y further analysis
and statistical analysis of clusters; '

- alignment of representative clusters to public or
preparatory data sets and analysis of the results;

- mapping of representative clusters to genomic
information where possible;

- analysis of genomic regions based on the mapping
results, information available on the locus including
but not limited to predicted or identified intro-exon
structures; |

- confirmation of already identified, predicted or
newly recognized exons or introns;

- design of computational means to confirm splice sites
and to rank them according to their reliability;
filtering out artifacts;

- computational means for prediction of or translation
into proteins encoded by or modified by exons
identified due the cause of the invention;

- design of specific probes for the analysis of exons

32



10

15

20

25

30

enbodi nent of the invention may be anal yzed by partia
or extended sequencing using specific sequencing
wonrissie3 The nucl ei ¢ aci ds obt ai ned accor di ngCTAPENY/015956
enbodi nent of the 20 invention rmay be used for the
cloning of cDNA, of a genomc DNA and/or for chem ca
synthesis of a DNA or RNA nol ecul e. The nucleic acids
obt ai ned accordi ng to any enbodi nent of the invention
may be used for the synthesis of a protein partially

or ent iélelyn@p&ggqu@ygpfd%fg&; acid. The

conparison of 25 nucl €l c acids obtained by any
enbodiniesi@li ¢hespevehid¢ dnrimers veor floen anwl psismr e exons

di fferent biol ogical |l es may be applied. The
conpari%%nl%ﬁr%%%F%¥c§§§Pds obt ai ned by any

enbodi-nendét Digthe reyemiviodesived fsomaseNADdn enzymes;
froma _fragnment of genom c DNA to sanples derived

from oreeDFIROPE V@l Fiervmtner Dl Ry cllre sarp) vslsegf exons

be appli.ed.: nt .| ' i L. further

expl gipnéerggi %Jﬁ’g?lgé et %/%él‘%%ﬁ%@s %%éW%PZOOBI 015956

detail with reference to the foll owi ng exanpl es.

Ex le Exampl.e 1 5.Protoc of ternative Splicin

oD L Prr S NG ERBa LD, FOr OREEnTEbRACE, bParreLvE L onPT
nuctekb bbﬂ@sCBbEH&ﬁédOBy ABlaBRBYHemand HE'%H@”BnV@hﬁion.

constructed using the nmethod developed by Carninci et

Thege, nosheke Redds20ey bet used( foy; theadaphop apdapreparation

1¢s. .20 X (2-2).:.79-9Q. a 1 ther,. .
or SRPRTLSE. 1Bbar Sy Rabkos Rt B Rrhas  nl Bk et
acidenebt3Bneli7bylidpllidabdaivact aorpEk&hnpleDecRyahnbyebef

the anmpicillin-resistant plasmd pBIueScriBtII-SK(,), ,
anagyzRiny 8RY SMPOMPELLE eénbhe RBYERFERN-Vepe7puclelc acids

obt@lhéh’b?gaﬁg)emﬁgﬁﬁmeE%QB?n%ﬁé Wﬁ@%nkﬂ%ﬁrE?dahPEincation,
vector With™the Xhol site at the 15 5° end of the cDNA
forameathé eBERRI meivt beabnphyz84d, efidl lvbedehenvedyshe Bith a

setEg s usin Ctthe T7 _prinmer d the.3

10n enzymes. %He nucleic acids obtained by any
embodiment of the invention may be analyzed by partial or
extended sequencing using specific sequencing primers. The
nucleic acids obtained according to any embodiment of the
invention may be used for the cloning of c¢DNA, of a genomic
DNA and/or for chemical synthesis of a DNA or RNA molecule.
The nucleic acids obtained according to any embodiment of the
invention may be used for the synthesis of a protein partially
or entirely encoded by the nucleic acid. The comparison of.
nucleic acids obtained by any embodiment of the invention
derived from two or more different biological samples may be
applied. The comparison of nucleic acids obtained by any
embodiment of the invention derived from a ¢DNA or from a

fragment of genomic DNA to samples derived from one or more

different biological samples may be applied.

The present invention will be further explained in more
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ESTs using the T3 priner. The follow ng can be used
for the library construction. Stock of the
woibisasyrsphage sol uti on was 20 nmade by addi ng POTOP200$/015956
DMSO (D et hyl Sul f oxi de, Wako Chenical, Japan) to
930 m of phage solution and m xed gently rmanually.
The stock was kept at - 80 degree C. Part 1. DNA
extraction fromanplified phage. 25 Il of phage stock
solution was m xed gently with addition of RNAse,
detd O/ i anss DNSE. 441/ e (BOL TPl 09eg@)mp2es LI Of each
enzyme, respectively. Solution was |ncubat ed on 37
degree Cfor 20 min. After that, 500,41 of pre-swollen
£Logranul ar ani on exchanger DE52 (Di et hyl anpi oet hyl
cel l ul ose, What man) was applied with keepi ng manual
Exarﬁpl(en:g for about 10m n. Mxture was centrifuged for

m n room 34 WD 2004/ 053163 PCT/ JP2003/ 015956
Protemrq,f Aeteihabl e Ppblping Fpek nhikraryddethod

1
t fﬁﬂfi-eiél?&tﬁ 00]?1\1%“ %Maf‘lee‘é t.glg%n a@é’%%’@?ﬂ?ﬁ”&ﬁi’éﬁ@@ of

the sane condition as e secon
melzeptytd u@racﬂ i loal supez ne¢ aat cowst tucnsd ens Boy t the mhe tievd

aevhioed By iRraiicas S thr TR Mt i A0 e L el At

CarMBscyist bhe. anehsHpes Nateet v&s; T scartled; oPed | afe WaSn use
wel | re-suspended with 100,.1 0.5M EDTA and 900,.1 7M

othe¥ methes LAndeTObored dpy Mia FIyENDI df oMePedRRo £49 th, 1994.

cen B88) L ELPREL | L0t BB erensha L

ampuopbllmhasslmasnﬂl§Da$ﬂﬁd PRt heripeh®t $K () paldrninci et

W C00) i GG Ko el Foby !t Heet) 4 nTd 30 5o Ebe.

seq@“&h@éé Offe M@S1 SPE Pt 8QWInBY PEEESr GRNEK | Ex&@ax_h&ﬁ $0fe lat the
mn at 12,000 rpmat roomtenperature and flow

S' e ovf htRescliA cardethe 18aMiT t oF tavst visshed! vénd.
400, .1 7M Qu- HC1, wash solution (twice) and 80% ETOH
(tw ce) with 400l for each tine. Filter unit was
t riges§ eqiedcedt thd. SnME$Thenanty 100¢ D prEnvdraed dike 3

ESTgﬂgsing the T3 primer. The following can be used for the
library construction. Stock of the library-phage solution was
made by adding 70 ml of DMSO (Dimethyl Sulfoxide, Wako
Chemical, Japan) to 930 ml of phage solution and mixed gently
manually. The stock was kept at - 80 degree C.

Part 1. DNA extraction from amplified phage.

' Iml of phage stock solution was mixed gently with
addition of RNAse, 10u/ul and DNAse, lu/pl (both Promega), 2
1#1l of each enzyme, respectively. Solution was incubated on 37
degree C for 20 min. After that, 500ul1l of pre-swollen
microgranular anion exchanger DE52 (Diethylamoioethyl

cellulose, Whatman) was applied with keeping manual mixing for

about 10min. Mixture was centrifuged for 1lmin at room
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applied in the mddle of filter. After 2mn. it was
centrifuged and 5,.1 of DNA solution was applied to
wohersagarsese 20 gel (NuSi eve GIG Agarose, TAKARAX/JP2003/015956

(according to Sanbrook and Russel, 2001, as above)

for concentration and quality checking. DNA solution

was further purified using S400 col um ( Arer sham
Pharmaci a). Sanple was applied and fl owed trough the
colum wusing centrifuge on 3000 rpmfor 1min. at 4

. C
tem@%][g{l IO%%& (geen USGCFg u?%%%%%?élgécgﬂaﬁﬁ%fa??%%d to a

1.5mf newettise BCR was n@@zstmf@g@@wgtrtedtmea)rsaﬁu@ @@@dx)tlon as

FLC I ni nci r 2001
abols: At teh oF SerTraoh BRI e SIS A (o
trahH€cSLOYERSESN DI ndseibS . an®hRge DiOMP4€Ld SEEUBNCESgSe C
and T7 were attached to the PCR 35 WO 2004/ 053163

for P&Tid PRDOIB/ DAGR5E6 o friiMeins lend Africar mﬂ‘ré:tre’cfuqaﬂi@trh white

the PCR products. Reaction conditions
peligf | vas: Vos BpIc AN BRPIEREIARE FRT N scakdegy: Pellet was

wel %@W{%%@WTE%% Cﬁﬁ M AﬁAgf Gu-HC1

o PO U e s s

Aft@r5g®hﬂh€9&ndlﬁelh RixHR® 26+ abdiot Shant, a$096tue@rmes
C, add 1g LA Taq (all TAKARA, Japan).
cenbéitf@gﬁéd &@D#gl Tk PRSI sDga %Fefgfraé%i@ faé?d IR,

renagpohdh BREL, &%éoﬁf:’i?épﬁ o e ot e ey unit
Em%m/or 90%§ ?ﬁtb8ﬂu ﬁzeﬁgﬁflzlgbgeéaf%%amdsml tube.

of orm ni nci an Hayas
SolEhzynokas18P9n 308nlbyddyjiefanentDNfugatipnetopi Lansgd at

12, 00 Smeh e 2098k B RO SR Rbaraea
Filter was washed with 400u 1 7M Gu-HCl, wash solution (twice)
and 80% ETOH (twice) with 400upl for each time. Filter unit was
transferred into 1.5ml tube and 100u 1l of pre-warmed TE was
applied in the middle of filter. After 2min. it was

centrifuged and 5u1 of DNA solution was applied to the agarose
gel (NuSieve GTG Agarose, TAKARA) (according to Sambrook and
Russel, 2001, as above) for concentration and quality checking.
DNA solution was further purified using S400 column (Amersham
Pharmacia). Sample was applied and flowed trough the column

using centrifuge on 3000 rpm for lmin. at 4 degree C.

PCR amplification of inserts.

DNA solution has been used further for PCR amplification
of inserts. PCR primers were designed for the vector pFLCII
(Carninci et al., September 2001, Vol.77, (1-2), 79-90) part
with possible close approach to the sequences of inserts.

Phage promoter sequences T3 and T7 were attached to the PCR
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pol ynerase (Life Technol ogies, BRL, 50u//l), to

prepare sense run-off RNAs. T7 RNA polynerise (Life
woeslwsbwgi es, BRL, 50u/A 20 1) was used to pregauge003/015956

anti sense run-off RNAs, 10/l of PCR sanple (3,ug) has

been used as a tenplate and reaction m xture was

i ncubated for 5hrs. at 37 degrees C. Reaction was

performed using the followi ng condition: ail of T7 or

T3 RNA polynerase was added 40, ul of 5xT7/T3

s S TRl o 65 g ) 0l s

con®BSA(di d eﬂéﬁ%hﬂ@' 881 BSws BRL) 5 n100f @fachOml gy NTEf primer:
(Boehringer Mannheinm), 115.4g | of H2Ow th total
T3GWbI ume ofCARIESA B TRARSE G AR EHIAACAGAGRAE TTF GIRCAARRAAGC

6 WD 2004/ 053163 PCT/ JP2003/ 015956
SEémhﬁﬁggigedanéyf§$wghat, DNAsel (RQL, RNase-free,
GACAEORCEA T TARCCICAG TAX CREAETAC TEEG TR AGArR:E ot SEbolh NO:2) .

30mn: Wth addition of 20,21 of 10nM Cad 2 and 1l of
DNAse. Sanple was dissolved wth 100l of wat er and

i TERE bRy & hds Yy e e nant s F4 Bp 2. ot awres
16u'ﬁ?‘”‘i$ achburef SHbE‘i%%#fE' 2Ps95 Fdié‘g? ¥t UNBy@f1 gal Utd ang (all

adjusted In wat er hen, protelnase K
TAKangeSUapanwaspcx ongdsichedfdohéovesithy BXt2@actyohesi t H5

phenol / chl orof orm and chl or of or and thzya £
deggpect pfoht BBIN10°2sECFPant EPRAS PF&par 3T %?gree ¢ tor
8 m§ﬂ|u359§ °£e§8tgoﬂf é§H§§eSkr@ﬂ§e§§ﬂ®§1®aﬁﬁé@nducted

conbi ne of first-strand prinmer (SEQ I
folmwagi ber eatr@tanonowuhh phéngéjchlosofornoand) chl%rqéorm

t t 1 { DoD
(caShiEhR 20 BERSEPLLR0Y LEhEab) sl Ce £98B! Nehat poSua),
andf @bNA &?Eabr¥eh H§a95d3§ﬂ§1d§§§byﬁé9n1§)lOOﬁ@QhﬁDﬁh@he
t wo uttons A) d (sol B), independently, was
denatured at 65 degrees C for 10 mn and put in two

t ubes %one containing denatured sol A and the other

RNA: S¥PEPREAG - denat ured sol B).
RNA was synthesized was carried out by using T3 RNA

polymerase (Life Technologies, BRL, 50u/ul), to prepare sense
run-off RNAs. T7 RNA polymerase (Life Technologies, BRL, 50u/pu
1) was used to prepare antisense run-off RNAs, 10ul of PCR

sample (3ug) has been used as a template and reaction mixture
was incubated for 5hrs. at 37 degrees C. Reaction was
performed using the following condition: 3up1 of T7 or T3 RNA
polymerase was added 40ul of 5xT7/T3 buffer(Life Téchnologies,
BRL), 20ux1 of 0.1M DTT (Life Technologies, BRL), 1.6l of
10mg/ml BSA(Life Technologies, BRL), 10ul of 10mM rNTP
(Boehringer Mannheim), 115.4px1 of H;O with total volume of 200

nl.

Solution gradually turned to the white and RNA was
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20 Si mul taneously, 100g | of 2X of buffer GC ( TAKARA),
201 of 2.5nmM dNTPs, 40,21 of saturated trehal ose
woOapwosxicsat el y 80% | ow nmetal content; Fl ukaPCT/JP2003/015956
Bi ochem ka), and 4121 of Superscript |11 reverse
transcriptase (Invitrogen) (200 u/121) were conbi ned
to a final -volune of 164121 (solution C . Further
0.2121 of 25 [32P]dGTP were placed in a third tube.
Solution A was mxed on ice with solution C, and an
| oty (30 e HHRddY RS, Mk sraddeddiega, 1u/
syn?ﬂéﬁ%qug %gﬂ#%fﬁ?ﬁghtﬁgh%%%{ﬂ%ﬁgﬁd First- strand cDﬁk
u 1)Stakhesies twars speicfrdomrmed foa tbeutodPolier With addition of
heated lid (M} Research) according to the follow n
20 ppr odr AfmM3Castlepanyl 4B ldexfi SBAGH orSammie;wast epl g9olved
gradi ent annealing: 37 WO 2004/ 053163 ,
witiPGUPI00d wessss ancodirgeroPysiddgeddon yish RIACRN

siep 3) C I eal i ng: 35, degr.ee i ns
our £} G (oS PR S B e S L Sl Py e
man@eeerss ad Ohdtrdlegt een £ peinsecminstep fH1bSon was
degree C for 2 mn; step 7) 60 degree C for 2 mn;
adjesepd 8)n 510@udr wft wadeep Ghend Pagdsinpge Kpdigestion was
addj ti on cycles. Incorporation of radj | Vi
conur e B LENTRY o oA T e Tt RS SN R 2nd
ch1&Pde &8y ashh  akibya Mpi Hostse Engyvidted. 1999; 303: 19- 44) .
The ¢ obtai ned was treated with proteinase K,
extracted with phenol /chl orof orm and chl orof orm and
10, et hangl -br eci pi using 5M NaCl . The sane
1Stp?16%aé ur%blglgﬁ%ﬁé%%%f?%'r solution A was perfornmed

‘A sb0ht $6hUSEOH 1By Ay rafNA ORAItadmaNd 3T LAY edeirds EtbBbined to

same way. 15 RNA renoval. Pellet was dissolved with

5 pl0QF FiofsHH2Q@randl tordatead (SEOh IDt b :2angEorolaurmetefl 50 ume
nv NaOH / 15mM EDTA. After incubation at 45 degree C

of 86w 1O0(snIytiwi IPowi rige gobdit RYAs andiscaggesdtrand 2G1gil)

of IM Tris-HC1L pH7.0 (we can_comnbi ne two sargpl es on
werghfembined to 5 pl of the other first-strand primer (SEQ ID

NO:1) for a total volume of 36pul (solﬁtion B). Each of the two

solutions (sol A) and (sol B), independently, was denatured at
65 degrees C for 10 min and put in two tubes (one containing

denatured sol A and the other containing denatured sol B).

Simultaneously, 100ul of 2X of buffer GC (TAKARA), 20pul of
2.5mM dNTPs, 40ul of saturated trehalose (approximately 80%,
low metal content; Fluka Biochemika), and 4upl of Superscript
II reverse transcriptase (Invitrogen) (200 u/pl) were combined

to a final volume of 1641 (solution C). Further, 0.2ul of

[32P]dGTP were placed in a third tube. Solution A was mixed on
ice with solution C, and an aliquot (20 %) of the mixture was
quickly added to the tube containing the [32P]dGTP. First-
strand cDNA synthesis was performed in a thermocycler with a
heated 1id (MJ Research) according to the following program:

step 1) 45.degree C for 2 min; step 2) gradient annealing:
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step) , 2 g 1 Rnasel (10U) , 2,u 1 RNaseH (120u)
(TAKARA) and incubated 37 degree C, 15min. Again
weanplE3was treated with proteinase K extracreu/peobo15956
phenol / chl or of orm and chl oroform and
et hanol - preci pitated using 5M NaCl . Pel |l et dissol ved
in 25 1008 | of water was applied to S400 col um.
During this step it is possible to use the sane
col um for the sanples with the sanme direction.
l%ﬁ@’ | t S ol - ash shetali
cootvvl ce vvlth 80 A)O€$ éetaérigér?%}l! ngloﬂ P;h?{ébgml—ly%rl dleztyat?l on aorngs
35. cegir&x VI for Restui ciliem an%sieqlreefatchemr Bguigp step 5)

2004/ 053163 PCT/ JP2003/ 0, r tion was

inCEETTT b ol SO el et bfCAUAS g0 14 S BTH GG Step ©) 58

degeddt@i fo N 40 wereens 1oremmsierdd TCDm‘f@r d@lm):m,zeﬂtep 8)
stock), 0.375M Nad, 25 mM HEPES (pH 7. 5) and. 2.5 mM

retyprALo Wl@l%%lﬁp%g £ ri Qp et ignab eHegree C.

Incéé#éﬁg%fbﬁvﬁﬁ E%éf%aéﬁf&%@y‘ﬁ%ﬁﬁlEﬁéﬁ é%@fﬁéﬁ!bnt@F the

reciprtated Ing 2.5 vol unes of
yiehdsof utBNAEt heamohimnd dmd ubayashfoakB30 Meertlmrﬂ.@sEmwm@Je

1999 b SntBudaheains YT ot T bIE LR of Te THEE RbH o Leinase

K, M@f?acf@éUﬁP@Hd@Qeﬁ@lﬁ@ﬁl@foE@E@raﬁw E¥Bordform, and
Exonucl ease VII1 treatnent: for degradation of un-

ethaypl rpreectptiagte w3irgdad WAL was perfornmed by
addition of 10XL buffer (TAKARA) and 0.5 of enzyne.
Reaction m x was incubation at 37 degree C for 40m n.
Latke senaipedcbybrédsaribedesettfeantedlwtidbn A was
rotei nase K, extracted w th_phenol [ chl orofo
per BAFEPE! 57 St EPRaRoP2Br Tl %?%F%ﬁne%s% ‘%W\E%ﬂi in the
samg e was resolved in 851 of TE. 51 of sanple has
een- used for Sl nucl ease check. W added of 0.5g 1
10XSl buffer (300nM Na acetate pH 4.5, 150nM Nad ,

05mM 20 ZnSO4) (TAKARA) to the sanpl e, took 2l from
RNAt ﬁ%mﬁv? ér-sanpl e

Pellet was dissolved with 100u1 of H,O and treated w1th
the same volume of 150 mM NaOH / 15mM EDTA. After incubation

at 45 degree C for 10 min, following solutions were added: 100
ul of IM Tris-HCl pH7.0 (we can combine two samples on this
step), 2ux1 Rnasel (10U), 2pul RNaseH (120u) (TAKARA) and
incubated 37 degree C, 15min. Again sample was treated with

proteinase K, extracted with phenol/chloroform and chloroform,

and ethanol-precipitated using 5M NaCl. Pellet dissolved in
100ul of water was applied to S400 column. During this step it

is possible to use the same column for the samples with the
same direction. Sample was precipitated with Isopropanol and

washed twice with 80% of ethanol.

Part 2. Hybridization and ExoVII - Restriction Enzyme
treatment.
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m xture and put on DE81 paper (Watnman) and checked

the radioactivity (standard nethod). After that we
weadw4dk3wB enzyne S1 (30u) and incubate at 37€CTaP2003/015956

30m n, took 21 and put them on DE81 paper (Watnman),

S1 sensitive rate was 25 cal cul ated (Carninci and

Hayashi zaki, Met hods Enzynol. 1999; 303:19-44).

Restriction Enzyme Digestion was done with the

addition to the reaction m x (sanple 80l, 10X1 buffer

1 : Zéé%r' [ V. -

A?I%}él?ril%lcu at(lg%nvsgsat ldéé%fgedet ?:Q%ré%ﬁgv%ll%q%_\gé taond20 H

a buffér Acontavasimppl 0 gokB0emndt ¢ reamibde ohf vems @ okt eruesed

stope Jhotbd) 01865 20 dul TECFE Ay nds qeiarars ThEP™:
Hyb?%g?zé:g@h WYEr BaRgsed hatit at 42 bgedosé el Used doy oven

linker ligation. The three restriction enzynes
for ubér erdfier t heb BMMAR ER Rer the et @BR e WS PFeviREtated by

th ' [
sac G208 BBl e Rl Ll Iacmmats 165
minexespbhfied. i ThEXMMRLES. wiowelen , céherifveedi Hori 50 notn at

l[imted to the use of these e mes_as any ot her. 4b
15r@99tEPmo?nﬁsW%ﬁQQdoFWé?ec%hﬁbngé%oﬁt%?nﬁ b E%??%¥§r S were

a n t her i hat | ne or nore 4bp cutters
res?o@%?ﬁ%@ gﬁtﬁggﬁgc%?ﬁégﬂ%%g%}ggg?bn 10 enzyme can be
applied. In case of the use of other restriction
enzynmes than those used in this EXAMPLES the cloning
si Esenueleppe VIRKBFSaREOBLE 0TRE ABdPREHTHPNt AE UD~

1 | I.C [ clea
o YRR Rpdl bobzendi Soa ed feemihtach goragectin o
10xadBpEati-onsarhirhheahinkebs Drot henopiy errss ot ikn afiix was
singl e stranded overhangs can be perforned by standard
inctibehhpyues ﬁﬁodﬁgr@eacpgpﬁoﬁomﬁﬁhnéétﬁé rasaszpggehpprids

the_ar of . ml . DbLal pgy ' d, .6 hybri ds
werbofr8hbed: wyth PROLBTafe? R2L ex LECELECH IR
phepbenehliehbaoehornmdantdlebbavehor end abdanol-precipitated

et hanol - preci pitated using 5M NaCl . 20
using 5M NaCl. Sample was resolved in 85ul of TE. 5ul of
sample has been used for S1 nuclease check. We added of 0.5ul
10XS1 buffer (300mM Na acetate pH 4.5, 150mM NaCl, 0.05mM
7Zns0,) (TAKARA) to the sample, took 2ul from the buffer—sample
mixture and put on DE81 paper (Whatman) and checked the
radioactivity (standard method). After that we add 2ul of
enzyme S1 (30u) and incubate at 37C for 30min, took 2pul and

put them on DE81 paper (Whatman), S1 sensitive rate was
calculated (Carninci and Hayashizaki, Methods Enzymol.

1999;303:19-44). Restriction Enzyme Digestion was done with
the addition to the reaction mix (sample 80ul, 10Xl buffer .10

ul, BSApl) of 2ul.HapIIl and 1.5p1 HpyCH4IV. After incubation

at 37 degree C or 2h, 2p1 5M NaCl and 1.5p1 Acil was applied

and incubation was continued for another 2hrs. All three
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Part 3. Capture-Rel ease. The next step has been done

to capture un-hybridized alternatively spliced exon
woaopws§@Bso call ed unpaired regions) using PCT/JP2003/015956

bi oti nyl ated random N 25mer ol i gonucl eoti des 25

(I'nvitrogen). First of MPG streptoavidin magnetic

beads (CPG Inc.) were pretreated: 500ul of Magnetic

beads, 5ul of 20ug/ul tRNA were incubated on ice with

occasional m xing for about 3m n. Washed with 1XCTAB

resBof E€1oh Oe#MMEL] gedOM (IABLe same CG 5’ over%gﬁ&s that

(Fbxadecyltrlnethylannnnlun1bron1de Si gma)
wil E0F@, f2sniMeB0uded sECItpd7l B k&r t 1 hest howl. alide dtmHde ul

CTAB Buffer, 5ul . of 20 RNA,
res BT ar et Fel BHRES WSS TET nl bRt HEKRIBES vewp gRfected to
pro¢@4/ 853 163nECJ1 JP20§ 34 DS 956 tE@nQQ@1@f|ﬂ@@U§f§§%%§€§ to

(Sanmbrook et al. Ml ecular cloning Lab Manual
alloy eEar 19883 r 5diretj Ligatient to ncubatane ohimder degr ee
. 30sec. e DINA
exe%%%%?%%?zgﬁ)Emerﬁﬁﬁspﬁ%%dQY%gth€Q%1§ ﬁ%%gon |%S n%% +ﬁmlted

to i:}heV\laSe (Sfitﬂﬁ@l@@t@ldz‘ﬁﬁeéﬂasie@ﬂi}éeoﬂléﬁmﬁzmdﬁutﬂf@@%r as any
erature and sanme vol ume of 2XCTAB Buf f er

Oth% RFIRSFER 2oy A@@Oﬁmm)orm% WG AR reRypination
of éﬁ@psfa&&fs and éﬁ%%@%%‘%%é@tﬂérdﬁﬂfﬁe %%f&%he@QPéQtrlctlon

(i ncubation can also be carried out at degrees C
enzyme CaOnbe @Ephledool‘mtcem)%r@f uttlee fose 20fi ojheAftestriction

i ncubation,. the 10 wa t.h t Si gma
enz R PERARTe o 0F IRRd0E Spi Sttt e LI Flres of
the f DInBOME Nhand vashedadbphed @A Shb Jw&&lﬁﬁiﬁy stlcky ends
(Tetranet hyl ammoni um Cl ori de, (3M TVA,  20mM

dergyad IH hei §l$ﬁya%@|qf5§hg_%M£5h@vgego b econverted into
blu @déﬂ&§t'§ué Q&a%%§€€%%%Q£Pdt @nPi§§e¥@sofm¥ﬁ%”é%hvers1on

efore and after rocedure 1 n order
of stnghatebrandeyievelrhdOus @anb@SQérﬁm&mEdcby standard

cech R BB SR thres LAV Birth Sommirten ot the art

of MBIEERI LT HRHDOgW ti Pe 5% Bi @bNA Hﬂgricﬂ@up@z_t@dté’gated with
degree C for 10m n. Supernatant was recovered and
profaiaaetRvi ¢¥tppeted with phenol/chloroform and chloroform,

and ethanol-precipitated using 5M NaCl.

Part 3. Capture-Release.

The next step has been done to capture un—hybridized
alternatively spliced exon loops (also called unpaired
regions) using biotinylated random N’25mer oligonucleotides
(Invitrogen) . First of MPG-streptoavidin magnetic beads (CPG
Inc.) were pretreated: 500ul of Magnetic beads, 5ul of 20ug/ul
tRNA were incubated on ice with occasional mixing for about
3min. Washed with 1XCTAB Buffer (0.2M NaCl, 1mM CTAB
(Hexadecyltrimethylammonium bromide, Sigma), 10mM EDTA, 25mM
Tris—-HCL pH7.5) 3 times and added 500u1 of 1XCTAB Buffer, 5ul

of 20ug/pl tRNA. Capture-Release was performed with N’ 25mer

40



10

15

20

25

30

20 neasured again. Steps were repeated until 80% or
nore cDNA hybrid was recovered. Sanple was
wonewHosstcat ed wi t h i sopropanol and in order teCTARON&015956
free biotin purification for 2-3 tinmes has been done
usi ng Sepadex G50 (Amersham Pharnmacia). Here capture
rel ease step can be repeated at |east once again. 25
Part 4. linker ligation, PCR and C oning. Y shaped
l'inkers were designed with GC 3" overhangs that could
randdﬂﬁgfi%éh&%légéi&%§rh%m%%éﬁweé@t§§.aﬁb§échﬂﬁr cloning Lab.
treatnment of DNA hybrids with Hpall, HpyCH4IV and
Manddi,| .cHIng/rads,af98ASELDL 1305The) t forst r ancsbated hen 94
Y-shaped linker were the follow ng: Up-5
de g AN A GRRAGCEURGEA GAGGENBEQ: PDCRBAZ) ; 41

WO 2004/ 053163 PCT/ JP2003/ 015956 . Do 3. .
(hy@%@@%@%&%ﬂ%&%ﬂ%&ﬁ IS NOHerp i Was

incibdidkers yergedddateted:o g Sldaho WedOnmumed ardNAhe
and for the conplete reaction follow ng reagents were
W%Dr@&[ gt

sané waidewe A)XXCTAR R BUf f e~ M 251G 1 EDTA)

(bot h, NEB 1 | of i nc.
was oﬁé%?g%?rﬁ%t%?n%a%égﬁ%‘%eﬂa ﬁlen@k?%(% a%t?i%ﬁq{vﬁe% C for
2 omiheohdahd or of ardn stk € dorefnriad and at 37 degrees C for

et hanol - preci pitation using 5M NaCl was_perfornmed .
20mi t@F 2% HEOP geriRAF BT Y %%ﬁrp%%mv%)sgr v enqibaiion, the
sam T angh 105 apply I\%&Dﬁ(fﬁ)r Ophos €54 Snd AV NUSI YA s

agar ose, TAKARA). ortions of 60-80bp of the

rot @bey €agetodih Of ey érketur @ndonal I Omiert eand urashied andch 50041 3M

purified by Gel extraction kit(Q AGEN), 60l of = water
TMA vigis Bep| { Belt Fame ey Fammeeniyhi € 19bkde heSt @rdl 67 nflof 20mM

L ds. rfo [ AR

o P RS TR R PRl oAl o RaT Vel v sprToRd L Eveey of
the exainsleReganp bes wass mpeafwreddoeSong fodl afteyg the

ditic : 0.75] f 10nmv [ ASFL 9-
PO CRETET CERLERCA AT T TR, réﬁt\%&"rc%ﬂ@rﬁo(%?b

solﬁE&gﬁlé%ntaining 4M Guanidium Thiocyanate, 0.5% n-lauryl

sarcosine, 25mM Sodium Citrate pH7.0 100mM beta-
mercaptoethanol with 0.5% Biotin and incubated 37 degree C for
10min. Supernatant was recovered and radioactivity was
measured again. Steps were repeated until 80% or more cDNA
hybrid was recovered. Sample was precipitated with isopropanol
and in order to remove free biotin purification for 2-3 times
has been done using Sepadex G50 (Amersham Pharmacia). Here

capture release step can be repeated at least once again.

Part 4. linker ligation, PCR and Cloning.

Y shapéd linkers were designed with GC 3" overhangs that
could ligate to 5’ C/G overhands generated after the treatment
of DNA hybrids with Hpall, HpyCHAIV and AciI. 40ng/pul of ASELS.

The two strands of the Y-shaped linker were the following:
Up-5’ AAAAAGCAGGCTCGAGTCGAGTCGACGAGAGAGGC (SEQ ID NO:3);
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20 75| of 10nmM ASEL9- 2

CTTCTTGCGGECCGCACCACTTTGTACAAGAAA. CCTGGEGTGAATTCGGATC
woShEQosB63NO 6) 2nm of 10X Ext aq Buffer (TAKARRCT/IP2003/015956

Japan), 4ul 2.5mM dNTPs 25 (TAKARA, Japan), 0.4l

*dGIP, 51 of tenplate in total volunme of 20I.

Reaction m x was placed on PCR cycl er (GeneAMP 9700,

Applied Biosystens) with follow ng conditions: 95

degree C of hotstart add ExTaq 0.3l (TAKARA., Japan),

o5 BB BEB I L, Chcite g6,

doubl e stranded DNA for cloning 42 WD 2004/053163
PCT/ JP2003/ 015956 purpose only. In another enbodi nent
of 248 imlehinbarsheePERligabedi ba the be bealbartetPong) of

o Yoy Gk SimSla A T ch Y b Bk
[o) . j t he. ,P f i h
g O B Tl L byt s, (Pothase) s 1

pl %f'ﬁzgp%%*quM@ﬁﬁﬁQﬁﬁ%ﬁ¢Q% fRldued @#é%%ﬁkgﬁ%i®&dﬂeﬁﬁase K

phenol / orof orm and chl or of or m ( Car ni nci
trediayast) zekiracivbbhoadstiEngtyend 1 / G0 o 803 1rd4gh landform,

sanpl e was di ssol ved ith 40 f . 10 d .
and of DR IRT ST e Rt ar v 1 e Livan war Hedfsq peter
the afyaf { RYNBAL, PUS infih CALHEDN Mb S RALCEN kil . o £ AEEMJ

restriction 'digestion of cDNA fragnentes w th BanH
apphbed Sal | e hadt copmdres 15 2% INegheve sCThEt adaFes e cTRFARA) .

ror S5 210 BTy O8T 0 ke ol o SSPLAPOEL DL enona) e

cut ObuSadha apgr 18; b Bagthe Uséper 40: Adn 10XSabtabmt f eredalll of
NEB) and 10l of IOX BSA in total 100,41 and incubated
watat ®ds aleniited Ctdothé hfilidt eunPr ofer nblse Ketcoearimmtol

cDNg)é}ta{nSﬁé% ol pOW,L0 phepolfchl oroform and. el oLoL oM o ¢ the
hybrid containing alternatively spliced exons. Reaction was
performed using following conditions: 0.75p1 of 10mM primer
ASEL9-1

GTGTGTGCGGCCGCACAAGTTTGTACAAAAAAGCAGGCTCGAGTCGA -

(SEQ ID NO:5)

7511 of10mM ASELS9-2

CTTCTTGCGGCCGCACCACTTTGTACAAGARAGCTGGGTGAATTCGGATC (SEQ ID
NO:6)

oml ofl0X Extaq Buffer (TAKARA, Japan), 4ul 2.5mM dNTPs
(TAKARA, Japan), 0.4pl *dGTP, 5ul of template in total
volume of 20u 1. Reaction mix was placed on PCR cycler (GeneAMP
9700, Applied Biosystems) with following conditions: 95 degree
C of hotstart add ExTag 0.3ul (TAKARA, Japan), 95 degree C

30sec, 55 degree C forlmin, 72 degree C for 2min about 4 or

8cycles for the preparation of double stranded DNA for cloning
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preci pitation using 5SM NaCl, linear fragnment of the
vector was resolved in 100l of and applied on
welewtHossebor esi s (0.8% NuSi eve). The DNA fragremiPwes/el15956

cut out fromthe gel and purified by Gel Extraction

kit (QAGEN). Vector was dissolved 25 in 100, 41 of

wat er. Digestion of PCR product as al so perforned

with 1l of Sall and 1,4l BanmH wusing 10,41 | OXSai l

buffer (all NEB) and 10,41 of |OX BSA in total 1001

purg d ipgubated ;altndt €888 nenfobf fhe Aht@htion the PCR
r ot el nase K treat nent, extraction wth

reaqm@mldamhlb@r oz okt gPorCiand tthdfolyegp another
embo&ggfgfc' 3@@;’1105@8 T é) Y N?L%ul %acr %I'Fﬂg:l%fntt h&ount of

the @@@fx@ﬁﬂw’tﬁﬁoﬁc (t@1e8%14f%c\ﬂ)u%%04)/f05t$ﬂa63>CR product in other
PCT/ JP2003/ 015956 NuSi eve). -The probabl e | aocatio of
appldidRfEo IR AT GHET FHR HONIGY oRy pFhiddasy

dlge%gloqgma@éﬂf)hdlfcgéﬁwllo gf‘y v WB& ritssRl vedd n 100|

sanpl e and véctor were m xed and
pherpyletitgidrat fedrmwiaid  GO%HSHom Reldmetingls anes ey aotideakl,

oS OO NG o A4 Pl Pl v

WY £ Was pcubated at 16 degree C for 12hrs and then
wi %g;l%? at 62 degree C. Later, ligation mixture was 10

transfornmed by electrophoratlon into DHLOB E. coli
conpetent <cells. Cone Isolation and Sequence
1°¥$ﬁﬂy3|s After the titer check, bacterial clones were

it
%ﬁ:\t_erg s ﬁMl%%%r%dd%nﬁﬁi@&d%@g%l%tlon and

fra@m@mermlrEﬁlwtﬁ&ﬂ wn’d: AGE | ket tos . OTAGRIN ) rcalteéSprTJ&t’fe’son

were used t ar | asm d 0
110 EE S50 AR PRI S A e £0) 55 ADEE cloming
of Pf@éxﬁéntﬁ\ei@t&lt/héieﬁe@t@rgﬁwmwm pELCL O ateepwel let al.

plates. After 20 overnlght ?romﬁh pl asm ds

Sepmmgm%@t)@ (Frek - Fbnubl T3) © (11N etad dqgshe mer%ﬁ%d with
ofj Sa ci%?lﬁ %amg% 831ng 10p 1 10XSall buffer (all

NEB) and 10ul of 1OX BSA in total 100ux 1l and incubated at 37
degree C for lhr. After Proteinase K treatment, extraction
with phenol/chloroform and chloroform, and ethanol-
precipitation using 5M NaCl, linear fragment of the vector was
resolved in 100ul of and applied on electrophoresis (0.8%
NuSieve). The DNA fragment were cut out from the gel and
purified by Gel Extraction kit (QIAGEN). Vector was dissolved
in 100u 1 of water. Digestion of PCR product as also performed

with 1ux1 of Sall and 1lpl BamHI using 10upl 10XSall buffer

(all NEB) and 10u 1l of 10X BSA in total 100x 1 and incubated at
37 degree C for lhr. After Proteinase K treatment, extraction
with phenol/chloroform and chloroform, and ethanol-
precipitation using 5M NaCl, linear fragment of the vector was

resolved in 100ul of and applied on electrophoresis (0.8%
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automatically (ltoh et al. 1999, Genone Res.
9:463-470). Quality of insert was checked by
wdaizgegisswa of i ndividual clones with Pvull an@8CT/JpP2003/015956
appl yi ng on 0. 8% agarose gel 25 el ectrophoresis.
Sequences were typically run on a RISA sequencing
unit (Shi madzu, JAPAN) or using the Perkin El ner-
Applied Biosystenms ABlI 377 in accordance with standard
sequenci ng et hodol ogi es such as descri bed by Shibata

NuSieéveJa' lTheTﬁ) Ra3,c2000 Naviq ik ekl hea B Re@HaNGIRG the
re e a

sults. ove experinent nmade possible to obtain
gel taotdalduri @i dND 2 @34/ 53163 HON JPA00RINHNH6 VAs g was
~clones. Inserts fromall clones were sequenced usin
dissljirthde 114 hePhod2d€&cri bed by Shi ba?a et. al. Ngv;
10(11). Genone research 2000. It resulted in insert
identification and napping to the nouse genone from
asTHey fandle kol clanes: wiree Suisest afd datecigirisated with

Jdifficult to localize stly because of S l.

99% G ( MR DL LS Gl 11057 A e vt e

Aft(?f gapl Zethd & 092 W PURSsd BACD ik 1 nGhidedratligation
east 2 clones), upon their sequence origin and this

mixwase f OTAKRRAD wivthich deas | fnedmatoed Git al @ femies & ekn 12hrs

and PR BRI o WOTHE e S R B e

traRELArEad b ¢ de Dokt tdplidiea Sose Wayo IIbl @B EXAMPLE dompetent
with the difference that PCR has been carried out

cellging the following T3GA2 and T7GAL PCR primers in the
first part of |anbda-FLCIl instead of priners T3GA
and T7GA2, respectively. Prinmer T3GA2: 20

C 1o CAGAGAEAT TaWCCISAEHRESFITATTT TGTACAAGAAAGC ( SEQ

Eﬁfter the titer check, bacterial clones were collected
with commercially available picking machines (Q-bot and Q-pix;
Genetics, UK) and transferred to 384-microwell plates.
Duplicate plates were used to prepare plasmid DNA. E. coii
clones containing vector DNAs from each of the 384-well plates
were divided and grown in four 96-deepwell plates. After
overnight growth, plasmids were extracted either manually
(Itoh et al. 1997, Nucleic Acids Res 25:1315-1316) or
automatically (Itoh et al. 1999, Genome Res. 9:463-470).
Quality of insert was checked by digestion of individual
clones with PvuIl and applying on 0.8% agarose gel
electrophoresis. Sequences were typically run on a RISA
sequencing unit (Shimadzu, JAPAN) or using the Perkin Elmer-
Applied Biosystems ABI 377 in accordance with standard
sequencing methodologies such as described by Shibata et. all..

Genome Res. 2000 Nov; 10(11).

Sequencing results.

‘The above experiment made possible to obtain totally
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NG 7) and T7GM:

GAGAGAGAGTAATACGACTCACTATGGGACAAGT TTGTACAAAAAAGC ( SEQ
wORIM@58)63 25 EXAMPLE 3 This exanpl e as been earapmd3/015956

out |like EXAMPLE 1 with the difference that Part 4.

G oning has been carried out as follows. 30 Ligation

to Cal (Takara, Japan) digested pBlueScriptll

(Stratagene, US) with T4 |igase 16 degree C overni ght,

Et OH precipitation resol ve 51 1ul use for

46, 1P93Célrocb[é@0r D APMR120Q4/ R38R re sequenced using
CT/ JP2003/ 015956 DH10B, titer check insert quality

sequeterk Mirteh rRyNdd C@fﬂtrlm%ém:lﬁi{:}bama athe adlt- e&@vaslo (11)

Gen Q%POVG mreﬁ?@uqel er?geltsﬁlthe %?gl?las%sat%h%are ssq and

mapd g e the MR ajditinartalonsiss afaral teay ER.IM® clones. The
splicing, such as nelanocyte and nel anomm, are

restarqfaydataneasy Welii@id &6 (9Gaaze Aoy SsrsRed the
smaJEZP()s()l%\%r ;-53(5]91)> L LA 1, CloneBr&so clones were

rans to ny on nenbranes (Gress TM'et al,  Mamm
orgdieinose. il 990 3 Id)oGH9- (Gadh Jrvfuy et lordetbra tv e dsrtord

the alternative splicing such oli cleotlde r
ClotREy dPOhygie i ARTUER G BT 1 0 degtoridued with
1delfol PS8 dhad £ Al BreROSE {vd GefdH xﬁéﬁaﬁi@&iﬁrﬁi@j in total
recovered and subjected to full 15 insert sequence

467 (Oagrakip®t- al , Nature. 2002 Dec 5;
420(6915):563-573.) to obtain full-length information
and physical clones of alternatively spliced cDNA

EXAﬁ?%@PLE 5 20 Full-length cDNA |ibraries that have been

sed for the a coqﬁgéatlve anal ysis of alternative
PCRS%WP%+§b°a§H%% Bhdcyte and mel anonma, were

ar £ gy 60 98 384 ¥ehb1 P! 848 been carried out in the same way
as EXAMPLE 1, with the difference that PCR has been carried
out using the following T3GW2 and T7GWl PCR primers in the
first part of lambda-FLCII instead of primers T3GW1l and T7GWZ,
respectively.
Primer T3GW2:
GAGAGAGAGAATTAACCTCACTAAGGGACCACTTTGTACAAGAAAGC (SEQ ID
NO:7)
and TT7GW1:
GAGAGAGAGTAATACGACTCACTATGGGACAAGTTTGTACAAAAAAGC (SEQ ID NO:8).

EXAMPLE 3

This example as been carried out like EXAMPLE 1 with the
difference that Part 4. Cloning has been carried out as
follows.

Ligation to Clal (Takara, Japan) digested pBlueScriptII
(Stratagene, US) with T4 ligase 16 degree C overnight, EtOH

precipitation, resolve 5ul lul use for electrophoration to
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(Shibata et al, Genonme Res. 2000 Nov; 10(11):1757-71.)

and followed by sequencing of 5 and/or 3' ends.
waho@rosgreeupi ng 25 the cDNAs (Konno et al, CGen®qE/JRES3/015956

2001 Feb; 11(2):281-9.) they were aligned to fully

sequenced cDNA cl ones or genonme (Ckazaki et al,

Nat ure.. 2002 Dec; 420(6915):563-573). Genone sequence

and of a full-length were aligned into

transcriptional units as described (Ckazaki et a

DH1 d\g"t L{fltethelg%k?e(@g 66 42Q1694P)cRed: Sikn Hwnget, h%[nd

e 5" and/or 3' ‘end sequences of the
sequanctmgengw CINA 4 idrsardsesfoire wikeh cagadtiad |9 om the

alternat| splicing was desired. Then, the 46 WO
Samns gty ﬁé?%§973¥2003/015956 i nf or mati on obtai ned at

exanpl es 1-3, which consists of part of cDNAs, was
used for alignnent to the transcriptional units
1‘vusly obtained. Thi s napping allowed us listing

ernatn%%g% ﬁyli % db G thal (eld eahonthd G

|C|ng ragnents of cDNAs of exanples
comﬁaﬁbtf@ée&nahy51$|@b adestnd iicet i sl ofinde saehliakat e

cl ones, ndi dat e cDNAs wer
nel SREFEes b gns frrote ey Dottty S R e
(shickegaki £1,6 abendid Utss. Zﬂ@ablﬁb&ﬁioﬁll :1757-71.) and
420(6915) : 563- 573) and alternatlvely spllced

clofes | atengtans EONARD viee kR RRIBPF RS ufGFRFS TM et al,
Mamnf%cﬁéﬁnal%% ?d%§f1 Eéﬁyehg anfo% Qgigncég¥ﬁved from the

AP es ve been Used for t
alt@ﬁﬁ@ﬂtﬁélyﬁlﬂ@ﬂmg8$scbfohig@mmelewblé©$|@raguss@cmsas
nmel.anocyte and nel anpma, were conver g into Iagnid

hybmza?@PnPﬁ%]Pee?sajrn CHADT 85, 2 1es

pos €£4e2¥oz9t§9 418081 5 hepe f@é@v§t8@|§n§t£@@ cONA§ to full-
Bonal do et al ., CGenone Res. 1996 Sef 29% 791- 806) .
ins@he geqeenceumebanaklontmaé,u@@ﬂurg péepareee0

s ABApAEL 2B koPnue! spt el OV LagBRT Lo on and
phykfcgxagpbgséslos) altéﬂbé’eﬂuenyl yplscagl eDBArand cDNA
and biotinylated were m xed

EXAMPLE 5 |

Full-length cDNA libraries that have been used for the a
comparative analysis of alternative splicing, such as
melanocyte and melanoma, were arrayed on 384 well plate
(Shibata et al, Genome Res. 2000 Nov;10(11):1757-71.) and
followed by sequencing of 5’ and/or 3’ ends. After grouping
the cDNAs (Konno et al, Genome Res. 2001 Feb;11(2):281-9.)
they were aligned to fully sequenced cDNA clones or genome -
(Okazaki et al, Nature. 2002 Dec; 420(6915):563-573). Genome
sequence and of a full-length were aligned into
transcriptional units as described (Okazaki et al, Nature.
2002 Dec 5;420(6915):563-573.) together with the 5’ and/or 3’
end sequences of the full-length cDNA libraries for which

detection of alternative splicing was desired. Then, the
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and hybridi zed as described in the Gentrap kit
(Invitrogen) following the instruction of

woaoufoastesr er. Alternatively 25 splicing full-Pemgrivos/o15956
CcDNA fromthe libraries of interest were then
recovered and after palting on agarose (Sanbrook et
al), the colonies were picked, subjected to one pass
sequencing (Shibata et al, Genone Res. 2000 Nov;
10(11):1757-71) and then the clones were subjected to

|:§0 ,
ins il ASGHAENEN DA OSN S0l g 0
of caMAxedvdauldsddniyith adﬂm.meﬁt WO mm&mlptlonal units
PCT/ JP20Q3/ 015956 __Cl ai ns:
DT eV R 1 IR AL 2 g SRR ATORRGY Had P the
cand {4 By COMUASE NGNS §iePcHre o epard Ntative
| east two nucleic acid isoforns, 5 coqylenentary to

spliezioty of trgmet)s tybreRNAS mf tremleedst
conpl ementary nucleic acid isoforns and form ng
doubl e strand RNA/ RNA or DNA/ DNA hybrids conpri sing
urrpst :edi fi €91 DhSo derntectivert g tde mwmiﬂammms,

ybrlds 10 c ri sing unpaired regjons f
the Hyapd izl © %ﬁ%éﬁre@\c@ iR r rﬁ}ﬁ?ﬂeﬁrfgtm{ R

1ns&PETp§é ﬁ‘n?‘pz?é r&ds £ LA QNS (dkdRadent idy) Neature. 2002

anal y or cloning the recovered nucleic acid

Decffoamhwl:bhphﬁ 6%T51”QB urmaq'i redteeyioiee Ly 1@1210%efull length
of. claim

1 rei.n th r ve ep C)

CDN]lgg "&%Jf?l k&t%h?e%yf%lﬁ ey eausl%(’e%ln%n%ies Fict éé
enzyme which cuts free single strand nuclelc aC|ds
but does not cut double strand nucleic acids and/or

EXAMPLEefist a restriction enzyme which cut double strand
nu C 2 d o
W £15) 81 Dk 0ol 20, rontes sesio: e

compﬂzahﬁve analysis of alternative splicing, such as
melanocyte and melanoma, were converted into plasmid DNAs
(Carninci et al, Genomics. 2001 Sep;77(1-2):79-90.) and then
into single strand DNAs (Bonaldo et al., Genome Res. 1996
Sep;6(9):791-806) . The genetic information was used to prepare
biotinylated oligonucleotides (Invitrogen) corresponding to
the alternatively spliced cDNA (as in examples 1-3).
Subsequently, single strand c¢DNA and biotinylated were mixed
and hybridized as described in the Gentrap kit (Invitrogen)
following the instruction of manufacturer. Alternatively
splicing full-length cDNA from the libraries of interest were
then recovered and after palting on agarose (Sambrook et al),
the colonies were picked, subjected to one pass sequencing
(Shibata et al, Genome Res. 2000 Nov;10(11):1757-71) and then
the clones were subjected to full insert sequencing (Okazaki
et al, Nature. 2002 Dec 5;420(6915) :563-573), obtaining
alternatively spliced full-length cDNA.
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whi ch cuts free single strand nucl ei c acids but does
not cut double strand nucleic acids is Exo VI,
waxomwswase |, Exonucl ease T, Lanbda Exonucl eR®€®JPH63/015956
Exonucl ease. 25 4. The nethod of claim 2, wherein at
| east one restriction enzyne which cuts double strand
nucl ei ¢ acids but does not cut unpaired regions is
used. 5. The nethod of claim4, wherein two
restriction enzynes are used. 30 6. The nethod of
Cc1aifle® M8 4-5, wherein the restriction enzynes cut at
recognition sites conprising of 4 nucl eotides of
ddublZe mettrtedt fruc|islan tddivig doutandd wrotna Bnd/imgaidleding
regions. . .48 2004/ 053163 PCT/ JP2003/ 015956 7. The
nudr?e%wc?d”éjf HHMN® W5 the reesﬁzcre&)cst iO(])fE' enzynes

are sgl est&sh 1040 dapl dastypbad e 1AcE | acthal sofbiphs,
Alul, BstU, Dpnll, Haelll, Mol, Nalll, Rsal,

Sau3Al,, CREPlEMSHEEArY ditd SRS 50FET/5 8. The nethod of
cl ai r@) 11'1 br%f£ﬁﬁ%' @H@.régsl@zgsﬂ\wlﬂ\@bmﬁi?%% nucleic

conprisi unpalred regions are recovered from hybrid
nucl ei ¢ sagidlsi swofo menETrids i frgrmimpaidat e g torend \RNISIRNR. or
singl e strand nucl eic. acid-bi,nding nolecule. 9.. The

met hod GIE| VA B/ORHRET GRS B Pt o S

nucl ek agigvbi ndl nghdokeLkieA | Sr boAdDiR RybAdds 10.
The nmethod of clains 8-9, wherein the nucleic acid to

be recoveomeryistind emaiaret meadicns birei mpt hybridized

nol ecul e/ t . conpl ex is;r v ; . X+ .
Wbt ch b TR BT At (NS A SRR Bdiprising
wher ei n dhea Stel Le@idand; 15 nucl ei ¢ aci d- bi ndi ng
nol ecul e i s a single strand_nucleiz aci d- bind%ng

. h& recovered

prot efh, 1@ARFHEUYRI antRgbNRZ BT FOA(LF e6L PAL I

chem cal gt 0P Of - Ehefl L3k e s Riees 1 A - udhiei NQyions.

of claim 11, W%ereln t he” ol I gonucl eoti de which binds

t h2. t e i seBhodnadbnebdigohuckedt ¢ e, the recovering of step
c) is carried out by using at least one restriction enzyme
which cuts free single strand nucleic acids but does not cut
double strand nucleic acids and/or at least a restriction
enzyme which cut double strand nucleic acids but does not cut
unpaired regions.

3. The method of claim 2, wherein the restriction enzyme
which cuts free single strand nucleic acids but does not cut
double strand nucleic acids is Exo VII, Exonuclease I,
Exonuclease T, Lambda Exonuclease, T7 Exonuclease.

4, The method of claim 2, wherein at least one
restriction enzyme which cuts double strand nucleic acids but
does not cut unpaired regions is used.

5. The method of claim 4, wherein two restriction enzymes
are used. |

6. The methbd of claims 4-5, wherein the restriction

enzymes cut at recognition sites comprising of 4 nucleotides

of double strand nucleic acids but do not cut unpaired regions.
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20 13. The nethod of claim 12, wherein the random
ol i gonucl eotide is 15-30 nucl eotides. 14. The net hod
wohoe#ases 13, wherein the random ol i gonucl eot PA®/JIPEOZB15956

nucl eotides. 15. The method of claim8-14, wherein the
tag is biotin, 25 digoxigenin, antibody, antigen, a
protein or nucleic acid binding nolecule and the

matrix is avidin, streptavidin, digoxigenin-binding

nol ecul e, an antibody or its |igand and/or chem cal

Uﬁtfgﬁe kernbheorethadnok, cliakreid- the whereintibe tagymes
IS O digoxigenin the matrix is a_di goxi_geni n-bi ndi ng
are sellectked TZonTHepddt hareH4EVai ﬁéfléal%,kla\kheMéPﬁ'tﬁéuI'

ag._is_hiotin nd.th kXl S idi F
BStUy BB AP RS WP Ao0an 0ET 1A BOTFPaa0aT 015588 215 T
and E@% m@@ﬁqdlgfbclglns 8-17, wherein the single strand
nucl ei ¢ aci d-binding nolecule is covalently att
L6t e metiiof ofo ClrR@smatHod "BETaig (Y8 18 ,O%C%&/ RNA
erginn X o [ G j If
or Dsu/ fDZd@e CIsogq%erg?elé{ gﬁl (IJ1 a? r%az?%g%b%%otﬁs ie:tr?r?g v%fﬂ%t z;slbm
hybriends;c Insign etdicisheads comporigamc weaimad Hesd@ess by using
. argani c pol r .beads,. gl.ass bead agar ose beads
singls sfFenh ot &Cdidrrg’lf- J \ﬂ‘?éregu;ieh'ybri ds of
RNA/ RNA e HNVJINA 16aRD 1Y, S W@ reripaitied siegjlens taramd
recovered from 10 hybrid nucleic acids and rel eased

nuc ¥eiomadta-stimgians mrarrulfudieiRovmd ddindiaty nol ecul e.

£h TG U A2, WD e S b
be ﬁ@d&éﬂ:e@ﬁﬁﬁﬁgﬂ.@rﬁ‘rﬁfﬁr&ﬂgﬂ\iaﬂlzeir$ Yeiordim re'g!;?inn?;glaerpehsltqp/gﬂ%%

end. 15 22. The nﬁghpd oﬁ) | ai m,21, ner i £A1S the tag.
compd ethale dF FPERH XY PY i4iGer ﬁd"rrﬁ‘}af%re]sx \gqb“f(%frebren marker o

Sefensss I eash S el £im 4 Ak EIA the single strand
nucleic acid-binding molecule is a single strand nucleic acid-
binding protein, antibody, antigen, oligonucleotide, a
chemical group or chemical substance.

12. The method of claim 11, wherein the oligonucleotide
which binds the tag is a random oligonucleotide.

13. The method of claim 12, wherein the random
oligonucleotide is 15-30 nucleotides.

14. The method of claim 13, wherein the random
oligonucleotide is 25 nucleotides.

15. The method of claim 8-14, wherein the tag is biotin,
digoxigenin, antibody, antigen, a protein or nucleic acid
binding molecule and the matrix is avidin, streptavidin,
digoxigenin-binding molecule, an antibody or its ligand and/or
chemical matrix. , _

16. The method of claims 8-15, wherein the tag is
digoxigenin the matrix is a digoxigenin-binding molecule

17. The method of claims 8-15, wherein the tag is biotin

and the matrix is avidin or streptavidin.
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23. The nethod of clains 21-22, wherein the Y-shaped

i nker conprises a sticky end which hybridized with
woheossiss sy 20 end of the fragnent conprisi ngPCieaP2003/015956

unpaired region. 24. The nethod of claim 23, wherein

the sticky end of the Y-shaped Iinker hybridizes to

the sticky end of the fragnent conprising the

unpaired region cut by the restriction enzynmes of

clainms 4-7. 25 25. The nethod of clainms 1-24, wherein

the atTﬂﬁeeﬁgtﬂd’&) of! C]]a%,n% 623‘:-'1‘3|7 ' Wé&ré'ﬁﬁl il F?srﬁrﬁﬁreedstrand

from at 1east one nucleic acid library, biological
nuclsarrplaegld:—éijlndntngssue],ecorlgamsorcwecﬂrﬁiytlﬁﬁittﬁﬁél%tﬂmdihe

of claim25, wherein the two nucleic acid isoforns
matLi®e nrepared fromtwo or more different nucleic acid

3014 | biad ir@Sshdd W PAH GRinSaplEes, weldsin tilesusirix is
organs or biopsies. 27. The net 'hod of clains 25-26
assqhieriedth thee sdolchfratonx SorigyQ0c4Lesdesl from the group

PCT./ JP20 / t n
CONFAFHEGY 2 esj'3 Ig %gﬁl’eggacﬁg aagfné% b%%{@s tjﬁssues@f%(rj%oaln%mer
beads, bbOpsh S p@lim@rmkbeﬁdﬂ,alglsms deeads cand ras@mlse beads

1 d/ or f | d .28
S0 TR eined d i i e e e DR S s RN/ RN
or ﬁ&%lé&ﬁ&wﬁ '@nﬁé:ildéd biSd @r@mp@éw@ré&gfm

as recovered a), b), ¢) and/or d) of claima1l,
hybai@ mstoletc @csmh@caledcr@l:@@s@@ofmmrsﬂéw$h%he strand

anal ysis of isoforns, or

nucjc?bﬂe%cjaiﬁsvjol}?gﬁ%%dm?% S¥he detection of further

i spf orBe AOLROd Jhecreithodlof0clwherddn vheredcotdred
obtained libraries are alternatlve splici ng-enriched
nuclebe an¢E8S COOPT TREN Gt B8 cFad Hand - 252 Hpendi vl thel ~

B T T L T T (A

1- 30, Whermébhotieofinphaimd2l, wherein the Y-shaped oriented
linker comprises a different marker sequence in each single
strand afm.

23. The method of claims 21-22, wherein the Y-shaped
linker comprises a sticky end which hybridized with the sticky
end of the fragment comprising the unpaired region.

24. The method of claim 23, wherein the sticky end of the
Y-shaped linker hybridizes to the sticky end of the fragment .
comprising the unpaired region cut by the restriction enzymes
of claims 4-7.

25. The method of claims 1-24, wherein the at least two
nucleic acid isoforms are prepared from at least one nucleic
acid library, biological sample, cell, tissue, organ or biopsy.

26. The method of claim 25, wherein the two nucleic acid
isoforms are prepared from two or more different nucleic acid
libraries, biological samples, cells, tissues, organs or
biopsies.

27. The method of claims 25-26 wherein the at least one
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regi ons correspond to portions of genes that are
differentially spliced. 32. The nethod of clains 1-31,
woher@issies he unpai red regions correspond to peCcTiIBI®3/015956
of related genes derived from 20, different |oc
within the same genone. 33. The nethod of clainms 1-31,
wherein the unpaired regions correspond to portions
of unrel ated genes derived from the same |ocus within
a genone. 34. The nethod of clains 1-31, wherein the
of HRRaLFed-23tr eghons aQnhkesRard 1igReritdOnHif1dpl@letdkamples,
genes derived from different genones. 35. The met hod
celb$, ctibssmed, Iy gaherer roidws ¥ee over BPraninet ahegpurce,

nucl eic acid, conpri t he whol n :
rof e f el FEbfOn a0 %, L et hod e Sy nf qapoptosis.
Whes ei Thé hee tilPai 6 £0c T £0h 9N -ZD) nas@eats tioe atuekeic cacids
intron. 37._ The nethod of clajins 1-36, whereip the at
compphsing vitc 53l \Wrobd3/ eFBAEES PET/ WiRHHRF159%E°nS as
recgggP%gnggtgfgpngfle%g,andaﬁéngrﬁﬁ GF EcPLBRA] edafd ORored
starting materials by Using at |east two different
as RNALaind/ ocidNds pHdymer aseschver Biloreatés pfusée for the

ol ynerases recogni zes different pro er site. .
anafged Tl HERnbaRer cf e GEPh RGO Fohs e pigtection
of Bhetnobtakhedrhsomthe starting materials by using RNA

pol ymerases which recognize a different pronoter

si 28, Bhe BoNredapt prepardds fvbarehe TR fhbaskedpt s
. LN e SGLi . : T f
1Rt el EE 8Fnal FOR0EE} RLRRE odPidlea ThROERLROC. ©
rﬁsognrﬁénmeﬂhéﬁe@Entl?tmgnlez9si?heneénséhecredovér®d1
the group consisting of T3, RNA pol ynerase, T7 RNA,
nuchelGneFade, C@permggowg}ma%@ EROTRAT RRA %P?ﬁ%%%@e?nd

cloned.

31. The method of claims 1-30, wherein the unpaired

regions correspond to portions of genes that are

differentially spliced.

32. The method of claims 1-31, wherein the unpaired
regions correspond to portions of related genes derived from
different loci within the same dgenome.

33. The method of claims 1-31, wherein the unpaired
regions correspond to portions of unrelated genes derived from
the same locus within a genome.

34. The method of claims 1-31, wherein the unpaired
regions correspond to portions of related genes derived from
different genomes.

35. The method of claims 1-34, wherein the recovered and
cloned nucleic acid comprise the whole sequence of an unpaired
region.

36. The method of claim 35, wherein the unpaired region
corresponds to an exon or intron.

37. The method of claims 1-36, wherein the at least two
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40. The nethod of clainms 1-39, wherein a DNA

pol ynerase 15 and strand specific priners are used.
wooo4l5e168et hod of clains 1-39, wherein a DNA PCT/JP2003/015956

pol ymerase and strand specific priners are used for

I|near anplification. 42. The nmethod of clains 40-41,

wherein the DNA pol ynerase i s Taqg DNA Pol ynerase or

DNA Pol ynerase | Large 20 (Kl enow) Fragnent,

Exonucl ease M nus 43. The nethod of claim1l, wherein

comgfgﬁéﬂ%a§§e%u%heﬁuﬁ cﬁHﬁH%b%o%%Eda&%obg%@%r%ﬁefrom starting
recover e y u3|ngal|n ers or priners. 44. The net hod
mateafi adlsaiby 43 inghereilreaste thionldérf ferepiti MR agpsl/or DNA

recogni zes specific.se nce si.tes. . ts f
poligiehaness A& Fadle qofg T %Or}%nleéfiaéésa?i%g:g raglrl%%% 3
diff&%ﬁ@%wédﬁim@. I'inker and DNA or RNA |igase.

46. The nethod of, claim45, wherein the |igase is T4

DS | iTjess e tihasb|a f ONAIM gdge WhRNE N fal¥e [GranffRghs are

obta{,ﬁié'%a%efro%o tA}‘L?e' s-@‘éerﬂg{ré;%gatgdri%!l@: 'E‘:y Jadsal%g wher eﬂc{’.‘Lymerases

_ rsor priners used to I ntroduce recognition

whidi tescd@ri ddhen 4hif fardrer pramester ctiiten e mesigf are
clains 4-7 at the ends of the nuclei,c 52 WO

pre 0B2ers I FN P AR T B i b ST S48, The

traﬁg% égeplains 1-47, wherein the nucleic acid

isofornms are prepared from fragnented genom c DNA
cOMA, The Imetlengtdit mmmérmv@rn > & gpasihgbwo RNA

met hod of clains 1-48..wherej ' Q
L
FroM NP r @b S % ofs 1 SOind her Nes ek gfo s k9, WheRNA n

the isoform substantially conprises the unpaired

polymgtade, 18P I1RNA RPHWAEFFRA Kot gt Fhe 339 or m
obL @i npde ACCOSAI 08 LPalhe TRIfOdud Ny SNBVRT Dl pleBase

and strand specific primers are used.

41. The method of claims 1-39, wherein a DNA polymerase
and strand specific primers are used for linear amplification}

" 42. The method of claims 40-41, wherein the DNA

polymerase is Taq DNA Polymerase or DNA Polymerase I Large
(Klenow) Fragment, Exonuclease Minus

43. The method of claim 1, wherein the in step c) the
nucleic acid isoforms are recovered by using linkers or
primers.

44 . The method of claim 43, wherein the linker or primer
recognizes specific sequence sites.

45. The method of claim 43, wherein the isoform nucleic
acids are recovered by using a linker and DNA or RNA ligase.

46. The method of claim 45, wherein the ligase is T4 DNA
ligase, E.coli DNA ligase, RNA ligase or T4 RNA ligase.

47. The method of claims 1-46, wherein vectors or primers
are used to introduce recognition sites for the 4bp cutters

restriction enzymes of claims 4-7 at the ends of the nucleic
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52. A host cell conprising the vector of claimb51. 53.

A nmethod for the preparation of isoform pol ypeptides
woamwassieBg preparing the culture host cell of pciraPr®e15956

15 54. A nethod for preparing an isoform pol ypeptide

conprising the step of preparing a isoformnucleic

acid according to clains 1-50 and preparing the

correspondi ng isoform pol ypeptide by using free-cel

in-vitro or in vivo system 20 55. A nethod for the

acid demdigation of isoform polypeptides using the
I nformati on obtained according to the nethod of

cl 48 nmeTHe Sdetisgd &F netdiows flord Thevhbtaict i e anggbgic acid

., __Lsolation of nucleic acid isqfor conps i s t
lsoé‘?%‘b% e DEHFE C%e 1 n aaqm?%ta%(?s enneoq%rcl S%I\El%’clé;@\tu%’defull
1en®FRbeDCOMfkgA "ehd her motw] e or part of sequence of an
unpaired region identified and/or cloned according to
cl 49 neThe suethed of @bk b14ty teetiyome| e feens are
r [ [ r ;
ra1 PERG TR, A 5 8 SR R AR P e
unp&diredheegidhod of claim56, wherein the

L 0.4 B bt
subﬁﬁaﬂgfgﬂﬂﬁl9&%§§§se§?thgh@nﬁ§iﬁ@@ SdgLdal ne 56- 57,

erein the oligonucl eotide probe conprise at |east
pabl.oh otonhegevietter sempehetndftlhmel axEprsrobhaped

59..A th for.th t ' [ uen
aCC%E?%%?Fﬁ% ggeo?eFé%ﬁogﬁsg%?1§$%i§§ gi%@ﬁgcgﬁggfsing
t he2f uhl nbebgtb10r copari s dhg selqeensttigr ob £t bkaimobdr m
60. The nethod of clains 1-59, wherein. the sequence
nbdr Bt REHIOR £hE SBBUBRERSFEbIORner| SSRLedhs B yhegptides
comﬂ??bgﬂgoﬁreﬁggyﬁactﬂg PhiPEBEE host cell of claim 52

54. A method for preparing an isoform polypeptide
comprising the step of preparing a isoform nucleic acid
according to claims 1-50 and preparing the corresponding
isoform polypeptide by using free-cell in-vitro or in vivo
system.

55. A method for the identification of isoform
polypeptides using the information obtained according to the
method of claims 1-54.

56. A method for the detection and/or isolation of
nucleic acid isoforms comprising the steps of:

1) preparing at least one oligonucleotide probe comprising the
whole or part of sequence of an unpaired region identified

and/or cloned according to claims 1-50; and

~m) hybridizing the oligonucleotide probe to nucleic acids

comprising nucleic acid isoforms;
n) isolating the nucleic acid isoforms.
57. The method of claim 56, wherein the oligonucleotide

probe is used to isolate full-length nucleic acid isoform.
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10 61. The nethod of clains 1-59, wherein the obtained
i sof orm sequencing data are aligned to the genone, to
wgenwssie3sequenci ng data and/ or to cDNA sequeRCITaB2003/015956
data to obtain genetic information. 62. The net hod of
claim6l, wherein the information in on 15
alternative splicing. 63. The use of information
obtained fromclains 1-62, for the preparation of a
nucl eic acid probe. 64. The nucleic acid probe of
cl asm BBe RArnbaecef ctihemknberaat i gR-eRtai pad fromthe
met hod of 20 clains 1-63, for the detection and/ or _
oliapagﬁé§p§ldﬁ ar@b§e§9@prléﬁsé55éeééﬁdpﬁrﬁnpfparhbh@gyptlre
si.al agi.c 0 ' for assessing toxicity,
Sggésggsggn %%ﬁé ?%e?ggguFlc potential of a test
conougdmamﬂbdrfb@rtassdsSEmglhhelbﬁsaﬁnsbqaaﬁss obradation
patient to _a test or treatnment. 25 66, Method_for
of Fé859épﬁn@f flegme. PeﬁéthCEENA§SFP8wFBBN§ulﬂ|B?&EF@SOI
par@h%hogbﬁﬁgn§ﬁﬂelg% tE@lhéofbkﬁsueS organs or
bi opsi es, fromtunoral source, fromtreated cells,
an@DorTheometheHIqundengslﬁg5§powhe$esnbyhasBaguehee

1 ORSTER 0 B, bRtk MopPRere Gt AR B Bosom os

seqaeefidigngriterel.ai s 1-66 from cDNA Ilbrarles

bi ol ogi cal sanples, cells, tissues, organs or
bi 8psi d5ei Bethemh Pinbrainsodréd,; MREFESR Woe obtained

iso ggﬁ/géaﬁgﬁc éB%Qoé&Q1§%§ nehr%@t%ﬂecﬁgh me? @/oﬁenomlc
: eRe

rom cells un goi ng apopt osi s by using

'seqpﬁhcungtdaﬁaoandVberMatc@EAspbquengln@8daUaetofobtaln

|%o orn% ob%ilned according to the nmethod of clains
genglas RGPS nucl ei ¢ acid probe of claim64 for the

5 ppepahat meRhel BENc3aliublee  SyUPREEES kO information in on
hybri di zation in situ. 69. A'non sol uble support

altesmpitiigengrat cliidgst an nucleic acid conprising an
un%%tr%ﬂer%%'o%fp %&%&%ﬂtﬁ%ﬁo g%ﬁ%n%& Eggm claims 1—62,‘for

the preparation of a nucleic acid probe.

64. The nucleic acid probe of claim 50.

65. Use of the information obtained from the method of
claims 1-63, for the detection and/or diagnosis of a disease,
disease condition, pathology, a physiological condition, for
assessing toxicity, for assessing the therapeutic potential of
a test compound and/or for assessing the responsiveness of a
patient to a test or treatment. ‘

66. Method for recovering of full-length cDNAs from cDNA
libraries, biological samples, cells, tissues, organs or
biopsies, from tumoral source, from treated cells, and/or from
cells undergoing apoptosis by using the information on
alternative splicing of claim 62.

67. Method for recovering of full-length cDNAs according
to claims 1-66 from cDNA libraries, biological samples, cells,

tissues, organs or biopsies is from tumoral source, from
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met hod of clains 1-62, a nucleic acid conplenentary to

the wunpaired region and/or the probe of claim 64,
woiznehs3mppl i ed 10 and/or printed thereon. 70PCTHR2003/015956

support of clainms 68-69, which is a solid matrix. 71.

The support of clains 68-69, which is a mcroarray.

72. Use of the support of clainms 68-71, for the

identification and isolation of nucleic acid isoform

15 73. Use of the support of clains 68-71, for in situ

trelykd diedalsioand/ér ‘Ysemotellhe suppegbial éb@bﬁésﬁg Al using
for the detection_ and/or diagnosis of a disease,

thegiiadesatdfth ProalteaPRELEgy SPA1ChRYsI ol ogi ca
cop@i t iR, offon sé%%§ﬁ§'Bgt59pba'E¥coE8En§S%85%h gm%@hod of

t he therapeutlc potentia
Claagﬁeésﬁﬁgandherrehaonsc&emesacmﬁ arpati effit ciaia BGsEor the

or treatnE for _t detecti on Qf n ei.C . aci

preBaypbion P HEnGSoLUP gn SUPCORG CPE AUPELA4GRbIRR in situ.
7569Usa abngenelibiel BlLHBREI eBnekt alingd %ngﬁgkngntﬂuclelc
25 clainms 1-74 for detecting and/or isolating nucleic

aclgcic@yrrising §Upy@pﬁlrﬁdcrgaﬂpayprﬁperedcaaapddlng to the
meth'gr%%yclgﬁﬁ!og'gal gaﬂﬁ 1c0301d gﬁp%ngpgg%ggytagrghe

/ or brops A conpu er progr
unpapmbdedeqmoa anEdoumcher ptrbeecandl y3hsmob4gemekied, applied
|nfornat|og g tained 30 according to clains 1-75. 77.
andfog o Rpafdrdp % §E&RFand/ or software applied on a

nednunw&ershggo@kla@n%mg ik _kheeBuClal £ha¢kd,l 881 OEMRatrix.
55 WO 2004/ 053163 PCT/JPZ003/ 015956 sequences of

i nf/ér.miheosupbratned adedmdi A§-66, clvbilnb 1576 mdcroarray.

oenam BLATL0L & SEBNCIee L ILOLTEO 185 By
idehod fike tpoedeti esoldeiennbiiahieNeandael ganabysics . of

5 functional domains of polyeptides that derive from

nudPei ¥se of the support of claims 68-71, for in situ
hybridization. ,

74. Use of the support of claims 68-71, for the detection
and/or diagnosis of a disease, disease condition, pathology, a
physiological condition, for assessing toxicity, for assessing
the therapeutic potential of a test compound, for assessing |
the responsiveness of a patient to a test or treatment, for
the detection of nucleic acids and/or for the detection of
nucleic acid isoforms.

75. Use of genetic information obtained according to
claims 1-74 for detecting and/or isolating nucleic acids from
a support, microarray, nucleic acid library, biological sample,
cell, tissue, organ and/or biopsy.

76. A computer program and/or software applied on a
medium for the analysis of genetic information obtained
according to claims 1-75.

77. A computer program and/or software applied on a

medium for the alignment of the nucleic acid isoforms
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acid isoforns sequence or information obtained
according to clains 1-77. 56
WO 2004/053163 PCT/JP2003/015956

sequences or information obtained according to claims 1-76 to
genomic and/or cDNA sequence information.

78. A computer program and/or software applied on a
medium for the prediction, determination and/or analysis of
functional domains of polyeptides that derive from nucleic
acid isoforms sequence or information obtained according to

claims 1-77.
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