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. EXAMPLE 2
50
High molecular weight DNA was isolated from the lymphoblastoid line Daudi using the method of Blin
and Stafford (Nucleic Acids Research, Vol.3 (1976) p2303). 200 ng of Daudi DNA was diluted into 320 i
H20 and to this was added 40 ul of 10 x CORE BUFFER (Bethesda Research Laboratories) and 40 ul
EcoRl (50 units/ul Northumbria Biologicals, Cramlington, Northumberland, UK). Following an incubation at .
s§6 37°C for 3 hours, the solution was exiracied with an equal volume of phenol/chloroform (1:1), then with 1
volume of chloroform and finally thres times with 1 volume of H2O saturated ether. The DNA was adjusted
to 0.3M sodium acstate and precipitated with 2 volumes of ice cold ethanol. The DNA pellet was washed in’
cold 70% sthanol and the pellet, dried and redissolved in 100 ni H20.
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“lerr] @ Coemkodarining pf yadadiviyAR pyitive B@P P S P iis p
5 Affoq-eqlipgnuctsatide; was ligatprh iy ESEFHEF%qf "y °'9;L" ciyd F ntpg,m
cel | mismgtohe dgaitd predugt yefRpinima "ﬁ el ds I’3§S@ gel's
h brNéM%EaGeBT"PéE'{‘F'W'W?WP‘TﬁﬁeﬁH r?‘lacoﬁ i gonuc eotls?es 11 and 32P
Ied 13 in 50 mM sodi um phosphate pH7, 0.9 M NaCl, 5 nM EDTA, 0.3% SDS
1&g/ nt E.coli DNA at 32[err] C 20 overnight. The dried gels were
equéht |y washed in 2 x SSPE (SSPE is 10nM sodi um phosphate pH7, 0.18M
-1mM EDTA)y and 0. 1% SDS at room tenperature for 30 mnutes and then at
for 15 minutes in the same washing buffer. The result was simlar to
/ohserved on nitrocellulose filters (Figure 2). In order to renove
actkgroypd due to hybridisation to Daudi cell DNA, oligonucleotides 11 and -
“Hybridise to DNA i mobilised either in nitrocellulose or dried gels were
S-linked by..ligation, as 25 described in Exanple 1, and finally washed
O[err] Cfor 15 mnutes as above. This resulted in a single band
esponding to 1 ng of plasmd pl FS1101 with little observabl e background
thwno signal evident corresponding to pK9 DNA as shown in Figure 3
DNA i mmobi |'i sed on nitrocel lul ose. EXAMPLE 3 30 The plasni d DNA used
for;--- anal ysis was pl FS1101 (Edge et al., Nucleic Acids Research, vol. 11
(1983) p6419 to 6435). 2 ug of plFS101 plasm d DNA was digested with EcoRl
(20"un|ts Bet hesda Research Laboratories) in a reaction volunme of 20 ul
fior<:2 holrs using conditions reconmended by the enzyme supplier. The
don.mxture was extracted once with phenol: chloroform (1:1) and once
c_hI oroform 35 before adding 2 ul 3M sodi um acetate pH 5.2 and 45 ul
nol . The DNA was pr eci pltat ed at -20 C overnight, washed in 70% Et OH
dadri eg5 prior to resuspension in 30 ul H20. The oligonucl eoti des used for
aname3|s were designated 11(-1) and 13 where oligonucleotide 13 was used to
uct at the synthetic interferon al pha2 gene in pl FS1101 and
ucleotlde 11(-1) is a derivative of oligonucleotide 11 used for gene
.ruction with -a sequence shifted 5° by 1 base. Thus the 40 sequences of
ohgonucl eotides were as follows:- Qjfgonucleotide 11 (-1)
:'-ATCTCCCTGTT3

-.—,r_s"sia';oe%




CELL e

d.igonucl eotide 13 5° TCCTGTCTGAAAGAC3 A i gonucl eotide 13 was 5 end

label l ed with 32P using pol ynucl eotide ki nase as described for synt heti c
linkers (forward reaction) in MI@tAR4S 84 Bhi ng, a Laboratory Manual
_(Edltors Mani atis, Fritsch and 45 Janbrook, Cold Spring Harbor). The
ki'nase.reaction was stopped by heating to 70[err] C for 10 mnutes foll owed
by-~2 -successi ve phenol extractions. The sol upatla s then extracted with
et her and excess ether was blown off. 4 ul aliquots of EcoRl digested

pl FS1101 DNA were added to 50 ul aliquots of a solution of 10 x SSC, 1%
NP40~agd 0.5 ug/m tRNA 1 pnole ali qUOt EGTREAGEBRCETL ! |GRY20l | gonucl eot i de
13:€ither with or wtho 1.50 pnole Of'lXﬂll'b | eot&d (-1) was added
and ‘the solutions dil uttlejg'ngzt?) 100 ul with vvat%?gﬁ #‘he S%| ;ttkli‘(i)ns wer e heat ed
to-:100 [err] Cfor &' MWW@MEGGGhen placed in a water bath at 39 [err] C
fOr'Z hours in order for thepmg k‘g laepd isdes to hybridise to the target

pl FSI .01 DNA. DNA sanples were dissolved in 10 ul H20 to which was added 1
ul. of either 2nM dCTP or 2nM dGTP (PL Biochem cals). Then 2.5 ul of 10 x
nick translation buffer (see Moleggud ar C oning, a Laboratory Manual 55
teferred to above) 10 x buffer is 0.5 MTris.HC (pH 7.2), 0.1M MySO4 1nmM
dithiothreitol and 500 ug/m BSA (Pentax, fraction V) was added and the

sol uti’®®ns were di | ut envd t h wat @6 TD GA5QITC 2CU8E Ts of the Kl enow f ragnent
of ..DNA pol yner ase | (cgggprl nger) was adged and the sol utions incubated at
roomterrperature for nutes. 1.5 ul 10 x nick translation buffer was
added together with 4£R¥6B10 nM ATP and &.5 ul H20 2 10 EP 0 246 864 Bl -
uni ks pf T4 DNA | i gaggpéBet hesda Researgh Laboratories) were added and the
sol'utions were incubated at 14[errhc for 4 hours. 2 ul of reaction
nmixtures were anal ys€@N&h an 8%TRafT BT FoTS L6+ Ani de gel . Prior to

| _oadl ng, sanples wereggismted to 100[gyg ] C for 5 m nutes and rapidly cool ed
on ice before adding uI of gel | oadjng buffer (0.25% bronophenol bl ue,

jO '25%26y| ene cyanol :E"FH §5% Ficol | t 400). Figure 4 shows the results of
_th| s.gel analysis. Arcmabor adi ogr aphiTa si gnal corresponding to a 32 base
1’'eng ol i gonucl eoti de %ﬁgﬁ band (I aw was observed only in lane 1 where
t he -pol ynmerase reacti ad i ncl uded P prior to ligase treatment. Cther
sarrpl es i ncluded pol yor¥bRse treat mentAMith dCTP present but wi thout |igase
trieat@nt (I ane 2) owﬁkhout Oldc09RUsd @04%¢ @& dd 7(-1) (lane 5). Inclusion
of “dGTP i n pl ace of in the polymerase 10 step either with |igase
treatnent (lane 3) orCR¥éBhout Ilga§¥ treatment (lane 4) did not result in
an -autor adi ographi c segg@dgal in the gg base position. These results indicate
that.pgoduction of the 32 base Ion%;rl i gation product derived from.

_oI i.gonucl eoti de 11(- 1‘5méﬂd 13 requi*es inclusion of the correct

deoxynucl eotide triphexnaBate (dCTParfor filling in the single base pair gap
opposite a G residue eﬁ}égeen t he | i vidual |y hybridised ol igonucl eoti des.
inclusi on of the 15 rect nucl otide (e.g. dGIP) or, by inference,
susbtidution of the CRNSAIi due i nTX T3 eaE BY ChO&IR ernati ve residue,

precl udes-the formati ggyagf the 3ggbase long ligation product. Thus this
gofstitutes a diagnostic test for the presence or absence of a specific
‘hucleotide in a targeCR¥IQA sequeFe. EXAMPLE 4 20 In a further
exenplification of thgpispventi ongg systematic study was performed on the

ef f'ect%of msmatches on ligation with T4 DNA |igase over a range of .
terperatures. Every pSBoie ni sMatch possibility within one strand of a
seven base-pair overl ggnagas exané@ed (Table 1). Ligation of m smatched
ol-rgonucl eoti des was assayed in conpetition experinents in t he presence of -
1. .The

eqwm)lar antltles of. th & it ed oli N
seentes TR o IR (e ”“' 3 LS ess
J D et aOIl h sp\g\,e wn aéz

ol.i.gonucl e es Int | s st ud Were ar act er| se qguenci ng (Maxam

A-M and ngtgﬁstanwmaﬁgﬁc. NatI. Acad. Sci. USA 74, 560 564 (1977)).

Li gati.gn products were quantified after separation by polyacryl am de gel- .
el.ect r ophor efgofuckiidee 618 ke SSAIY itiRGmproved RBlId@RASSs ipHésbbbirloBrerHhdtiRtidi (¥4, MRl KICT
bands. | nigsb) NeRRCAcidsh seardh 8711981005 sl Birknaa), iAgPBLSH (€aBD) Mklowascld Resaarerls,i N

t he preses1o®5206) aridepuifisdl lyy bighpbitomaatica liguid bmgmaﬁ'ﬁepﬁmﬁm; &RRarbil tiheA ispibosls of
i simat ched | i gat ed product were minimal until the m smatched base was
separated fromthe |ligation point by 6,,pase pairs and until the terrperature
of the ligation reaction in these cases was | ess then 35 [err] C. 40

o—-
-
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45 50 55 EP 0 246 864 81 5

. TGTTGACTGOCCGT 3' CRN2 trp 3 C
CATT TGTTGACTGCC - -
. “ATTCTGAAATGAGC TTACTCGACAACTG 5' ER® 246564 BiR 3' O 5
N 2 T Piio
‘CG T CRNBA T CRN6B G XngA €16 CC

“:CRNBC G CRN\G _ .
"GC 25 - . exchange columns (Jongsy G atograpﬁaf/, Glamorgan or W%ﬁ\a-ﬁ-[egg&\gpoﬂ- G GiBdnEapdk feldiisB
*“GRNSE ~~ Pphase columns (Waters AZSO i Ec.) as described (Newton, 933) Anal. Biochem. 128, 22- 'TA -~ -

€ T6 CcC ) N4 A TG TG-GA -
CCRNAD -Iéeét:ﬁrll\(lfiln% %g&?abeﬂed J@o%@es were as described byll@a@i and Gilbert (Maxam,

1
uano

_CRN3A § AMetal c the National Academy ) BoloRRIGFUSA 74, 560-564) for the(Sytosige plus
| gﬁgé thymine, adgoin®, if® GieatérGhah ddbiW@Ebieavages and as BESCARNIE Rubin and Schmidy
e on b g;\ubin, C a %:9 NeEleic Acids ResearciG; 4BIRINBHFO) for the partial DSk specific fjgavage
rg on e ftﬂﬁlﬂr& ﬁg@%émdé,s the -35 region of the synthetic E. Coll rp
ltO Qﬁz er. I Ry GNOfasd wadNironi Bdoniight Manhigim SmbHzand thg uth d?fﬁ?\ﬁOrB“seB\S“é?”g ' r"@%». >
1rp 4 apeaiBiiRg (EWakE o o (waist, BN AI6E Jo@nal PhBigeaies) PRI PR R o |
possi bl e phRginG chame apiity wiltreexsiiaogre st 3 (Chinmele *PPintg Mgt a%f%ﬁ' ateyl width l%f |
@ﬁd %mﬁﬁiﬁw S
1955t SuBd Sof1'g

-and - Met ho@inubs. 1igabgmaciofsorsre cheri! auind6 g TAsHE! detdy &, f-6 Y

-phase phospdhad mMesTPer et hod i i -
-8, 1081- 1096T4anﬂimm°f{4¢d1inaseAqu(fg?‘I l\téﬁ’w I\rﬂmlgégg iolalife%%ﬁlp efihﬁfhl%lnﬁ HaCdndaneREMAr Ch
'5193- 525 jpregimingplnmplp job apidy sohlplgﬁde% Q HE?' t 377 C. Kinasp redttiohs RE@hiedloRin50 mM
‘on Pari si [TagHCISRR SR %;‘ggygcb, agF;n@ tg‘l cﬁ %L%ME:% GiRSTEd. O givE BBYA. i TR tATRI | Y
:Chr onmat ogreapsesiratioy st big dgﬂenqwgaqnége su[;i%ao% ﬁ phd: &g&@a SigbritbiBstidé. Jones - -
(19@) Anaimei qu@g}' eo)ys,) ang vi cifl §vvi@§5 Eéﬁhﬁ.ed ( Newt on, . CRet al
6l i gonu¥ eot p QU Q%%)Ey was é rte atur Qﬂé{eﬂﬁbﬂﬂin@chﬁk XB3RiIni aith Word ffrel turggtate
al 1977) .Prie}erégg, scree?s %ke Alot % Y—telMﬂ.)éﬁé?% @EJd14_@_4||bert ( Maxam 5 A M et
for the cyto I6 rg%re%s . o b6 @kry ﬂdﬂ%3%€c@ﬂml§mm‘% hisgexypmide)SBls- OBy
bee T ing 7 UfeaBolv Tris-borate (pH 8.3) 1 mM EDTA unless otherwise stated.
Y Electrophoresis samples, were either resuspended or diluted with 80% formamide, 10 mM NaOH, 1 mM-
" 25 EDTA, 0.1% bromophenol blue. Sarmnples were heat denatured at 100° C for 2 minutes then rapidly cooled
' on ice prior to electrophoresis. Electrophoresis was across a potential gradient of ‘40V/iem il the
. bromophenol blue had migrated 15 cm from the origin uniess stated otherwise. :
32p Jabelled oligonuclectides were -purified by polyacylamide gel electrophoresis and DNA was recov-
_ ered from gels by electroelution into dialysis bags containing 10 mM Tris-borate (pH 8.3), 0.2 mM EDTA (1
‘30 ml) across a potential gradient of 16V/icm for 45 minutes after which the polarity was reversed for 20
_seconds. Electroeluates were concentrated by successive butanol extractions fo a voldume of approximately
500 Wi, extracted with phenol-chloroform [buffered with 0.5 M Tris-HCI (pH 7.5) then exiracted with water] -
(500 wi). Aqueous phases were extracted with ether (3 x 1 mi), further concentrated by butanol extraction to
approximately 20 ul, dried in vacuo and’ ethanol precipitated. Ethanol precipitation was accomplished by
36 resuspending the DNA in 0.3 M sodium acetate (pH 5.6, 250ul) then addition and mixing of ethanol (800 . ’
ul), chilling at -70°C for 90 minutes or longer followed by centrifuging for 15 minutes in an Eppendorf
microcentrifuge. The pellets were dried in vacuo, resespended in water (500 ul). .
- V Cerenkov radiation was determined using an Intertechnique SL4000 Liquid Scintillation Counter with on
: fine M1750 silent 700 printer. Electroeluates were transferred to siliconised 750 ml microcentrifuge tubes
© . . 4o placed in 20 wl standard plastic counting vials (Packard). Samples were allowed to dark adapt for 10
e minutes then Cerenkov radiation determined by sefting the Liquid Scintillation spectromster to count for
i {ritium. Bands from gels wee excised, placed directly into plastic counting vials and Cerenkov radiation was
determined as described for electrosluates. Quenching of Cerenkov radiation in gel bends relative to the
same amount of ¥2P-labelled oligonucieotide in solution could thus be allowed for.

Mismatch competition reactions:

A total of 220 competition reactions were performed. Each mismatch oligonucieotide or CRN2

{sequence control) were competed with CRN1 in a DNA Ligase assay at 0, 5, 10, 15, 20, 25, 30, 35 and

50 40°C.In each case a 0°C no enzyme control was included. All competitions were carried out in a volume

of 60pl and contained trp 4 (5.0pMole), trp 3 (7.5pMole), CRN1 (7.5pMole) and competing oligonucleotide

(7.5pMole). In molar concentrations total oligonucleotide was 456.5 nM, trp 4 was 83 nM, trp 3, CRN 1 and
compstitor were all 124. 5 nM.

_ For each competing oligonucieotide a "competition mix" was prepared comprising competitor

- g6 (75pMole) and GRN1 (75 pMole) in aqueous solution (390 wl). The competition mixes were divided into 10

equal portions. Both oligonucieotides were 5'-phosphorylated with 32p .ATP- and polynucleotide kinase.

They were further purified by polyacrylamide gel electrophoresis, electroelution and ethanol precipitation as

described above. Other reaction components were combined in a "rp mix" which contained trp 3
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.}_thym' ne, . adeni ne, and guanosi ne greater than adeni ne cl eavages and as
descri bed by Rubin and Schm d (Rubin, C Met al (1980) Nucl eic Acids

. Research. 8, 4613-4619) for the rﬁfr??%ﬁawbsi ne specific cleavage with

"~ hydr oxyl am ne hydrochloride. T4 DNA |igase was from Boehri nger Mannhei m

. 'GrbH and the unit defi n| tio %?g( |2§ fhat 10 according to Wiss
et al (mpygle).ggél(f) Wo &gg\gﬂuﬁﬁ g er Y St Soimpwtitigal Bijx and an

|- 4543- 4555)For eprd gpperalyy Ftn i ° % pdt.ydntd,{.x | SrbincasaduRiogismiavtes3 PNAC

Sl nmol e 2hqup of R ¢mix 0% o ;};Ié(g eajaJn eréfm: Qs AddedMitait m B andimbieti @xceptit tha HaC

reagyi ofgaspl of aHaedS inckBlatidnp IéreBidr, 306mButes\aridpfernated By iy
- di t hi &t HP&" V(S'le fﬁﬁ r?gl, 4 070y Pt koactrplerekis.nase was from New

_Engl and %% DS (1 |§u"t ifNaduedul phbdee of ey reactigrs; payioympd 1as" ? duci ng
-1 nnol e tgrl;\pe dr&j rbﬁb’éoioﬂ%@ Barhbetition 3&hdninasel eliquets r@xed[ ittt 59‘(3"’"6]( o rg gtl ons
_Wer e carf dinophbnbiibiue’ (28 -1Gind (qlsietr@hpsed 19 derr t radiographed as
-di-thi. got h,'é e&f&r mdloiddal Ede‘éﬂ&rdigodumMe@WﬁfeW%W'atW p,wgrgﬁggﬁ gar?| on was
.varia E sd\@bdWgunes 5 biendsibsequent  use of phaos l&ai i de.
' Adenosi ne Both bhids §AR]"0 1C aqpinewss gontrol warq EiFRA a&?rﬁﬁ' TR vids -
“f rom Aneprgivaien lon tenpetiigi digeriucleatidCrelaiesy f°rﬁ"“‘|‘ The, cou g f%‘@ otB@ahd i C
sacti-vi t yab@idbsails frampsompgtior were smﬂ‘tiféifr'sa‘m"???cﬂ' ';l Jo0RB 5ﬁﬁg)§,wadw@ﬁpmr at
- 70 [ @ r yasGrisitie the ated afge! YR |§plqtqd| o gt e,%%afg %ﬁ?}eﬁ tb Abteerief the Ng
ure.

'El ect r ophropastionf wa%*atﬁh?ﬁa

rg Jn%d » YheaTabls] Whersl @malDaraits of
bi sacryl aniTg@ algq;p@

screens fréradiecsompptition gt CBN1 rfg ; Ipr cttia
L Bids of 1iEbd TeieS edaantiallyecopgiit St Jipation mv)

:EEDT un| isga ct rophoresi s sanples were either :
Ies usﬁénéﬂé’ﬂ’ ’e at?(i Qg,gg{g},ge,edlﬂ;&j BVapiadBirhately $A% Phen TOESPA Wad 104
br ormlohenolYI "“ F.% JN@atindleduad atseec.at 100 [err] C for 2 ninutes
'_t hen rapi 8”‘9’“% on I ce pr| or to electrophoresis. Electrophoresis was
across a -potenti aI gradient of 40V/cmtill the bronophenol blue had

nlgrat d 15 cmfromthe origin unless stated otherw se. 32p | abelled
'ollgonucleotldes were purified by polyacyl am de gel el ectrophoresis and DNA
was. recov- ered fromgels by electroelution into dialysis bags containing
10 nM Tris-borate (pH 8.3), 0.2 MM EDTA (1 30 ml) across a potential . :
gradlent of 16V/cmfor 45 minutes after which the polarity was reversed for
20 .secgnds. El ectroel uates were concentrated by successive butanol
extractions to a vol dume of approximately 500 ul, extracted with

phenol - chl orof orm [buffered with 0.5 M Tri s- HC (pH 7.5) then extracted
wi-t:-h water] (500 ul). Agueous phases were extracted with ether (3 x 1 nl),
fuirt-her .concentrat ed by butanol extraction to approximately 20 ul, dried in
vacuo-and et hanol preci pi tated. Ethanol precipitation was acconplished by.
35 resuspending the DNA in 0.3 M sodiumacetate (pH 5.6, 25oul) then
addition and m xing of ethanol (800 ul), chilling at -70[err] C for 90
nlnuigs or longer followed by centrifuging for 15 mnutes in an Eppendor f

m crocentrifuge. The pellets were dried in vacuo, resespended in water (500
ul ). Céfenkov radi ati on was determined using an Intertechni que SL4000
Liqui.d Scintillation Counter with on line ML750 silent 700 printer.

B ectroeluates were transferred to siliconised 750 ml mcrocentrifuge tubes
40 ‘placed in 20 ul standard plastic counting vials (Packard). Sanples were
al-l'onedgt o dark adapt for 10 minutes then Cerenkov radiation determ ned by
setting the Liquid Scintillation spectronmeter to count for tritium Bands
fromgels wee excised, placed directly into plastic counting vials and

Cer enkov radi ation was determ ned as described for el ectroel uates. :
Quenchi ng-of Cerenkov radiation in gel bends relative to the same anount of
32P-1 abed | ed ol i gonucl eotide in solution could thus be allowed for. 45
M:smat ch conpetition reactions: A total of 220 conpetition reactions were
perforned Each m smatch ol i gonucl eotide or CRN2 (sequence control) . were
conpeted with CRNL in a DNA Ligase assay at 0, 5, 10, 15, 20, 25, 30, 35
and’ 'so 40 [err] C. In each case a 0 [err] C no enzyne control was included.
Al conp®titions were carried out in a volume of 60lul and contained trp 4
(5.0pMle), trp 3 (7.5pMdle), CRNL (7.5pMle) and conpeting oligonucl eotide
(7. SprIe) In nol ar concentrations total ol i gonucl eoti de was 456.5 nM trp
4:was- 83 nM trp 3, CRN 1 and conpetitor were all 124. 5 nM For each
conpetlng ol i gonucl eotide a "conpetition,m x" was prepared conprising
conpetitor 55 (75pMdle) and CRNL (75 pMble) in aqueous solution (390 ul).
The.:conpetition m xes were divided into 10 equal portions. Both
ol-igonucl eoti des were 5' -phosphoryl ated with 32P - ATP and pol ynucl eot i de
kinase They vere further purlfled by polyacrylanlde gel electrophore5|s
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EF’""O'24_6 864 Bl (7 5pMole), trp 4 (5.0pMWole) and 10X DNA |igase buffer (6
per ‘20 ul. For each tenperature at which conpetition was studi ed, one
vot, of each conpetition mix ancER® 246 8@t of trp nmix (200 ul) was
ansferred to each conpetition mx and preincubated for 30 m nutes. DNA
ase al'so, equilibrated at the requisite tenperature was added (1 unit in

and m xed except to the O [err] C g enzy nt r ol sdi/\/gg VRt er
was. added. | ncubations were for 3o§n'{°r‘i‘3?‘és an %?m nat e ractl on

“phenol / cOlégemusinotide siiiesmatch - Frrdagkicne t preideet cpAOr ewsdm#tl i quot s
ﬁ!l’) yere renoved fromthe aqueous phases of the reactions perfor rred
ss’the tefperature range 1or each conpetriion €sSe all g i xed
,-_separate portions of for- mam de/ NaOH br onophenol blue (20 ul) and
t_rophoresed as described. The series of tenperature 10 ranges for
i*vidual corrpe&éé(}r ol i gon k’ ctides e run on Si? Er-ate gel; ich were
a.ut or.aditegr aphed descri be ee Figures 5, 6 and ? Bot h baRds from _
tO[err].-C no enzyne" control were excised and Cerenkov counted to determ ne
actual proportion of conp ing oligonucleotide relative to CRN1. The
yduct "band from CRNL and the visible product bands from competitor were
ni 'l arl% i sol at 6RN 3Ad Cer enldSMEHUNt ed. Bf no conpdff4or producP.band 15
"visi'ble the area of gel was isol ated where product was antici pated by
ection of the autoradl ogr\a;l‘ph fromthe conpetition of CRN1 and CRN2.
e bands were al so Cerenkow counted to determ ne the proportion of
frat ched produckn i3s t he totsdaaprduct ats each temapeture. Typogml
s ,after a 30 min ligation at O C are presented in the Table. Were
ak4--ampunt s of m smatch |igation products were observed the yiel ds . of
e were.essentially constamt at ligation 20 tenperatures of 0, 5, 10,
20.and 25 C. ds of m ed progucts were sistently,reduced by
approxi-matel y SOGﬁ&When l'i gation % perfgjr%ned at 30[12%1] C and flzjr her
b desfter incubation at 35 [err] C. 25 30 40 45 60 55 14 EP 0 246

Bl Msmatch total - ¢ Z Msmatch 0llgonucleotide M smatch
yduct. cps product cps roduct CRN 2 NONE 547
4 45CBN 39 T CRN CTG AGRACTG 1329g - 1.4 1244

C'CRN 3B ACAACTG 6 1196 0.5 20 A
ERN:3C:®  ACAACTG 36 1206 2.9 CORN 3D
ACAACTG 19 %29 1.4 A CRN 3E ACAACTG -

s 1232CRN 3E 0.RCABBIG 3F 8  ACAACTZ32 10 0.6

0.9 40 C CRN 4A ACEACTG
. 963 1.2 -
¢
CRN 3F ACAACTG 10 1086 0.9
40 _ C
CRN 4A ACAACTG 12 963 1.2
CRN 43 ACAACTG 12 1174 1.0

/continued....
‘50
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" ACCAACTG 12 1174 1.0 .
50 56 EP 0 246 864 Bl M smatch t ot al

Msmatgﬁozdpé%gﬂ cpm product cpm
ACAACTG 1183 R
ACAACTG 13 1303 15 A : CRN 4E -
24 128 m1smatch totall. 9 20 CRY sfsmatch

01130_1::5?&0:160' l!ii_l"ltegggroénct cpa pro@rng% -(I;RﬁRyxﬁgét ._;

27 _ 1328 2.0 GCRN5C
22 1070 "2.1 40 .
ACAACTG 11 1201
- ACAACTG 6 11 1281
4d6  EPy 864 BjsM smatch qig3total . 1.3
smat ch product cpm product cpm
ACAACTG 23 1207
AGAACTG 498 1383

ACAACTG 421 127%-©
A%G 13 4qg 1303 122“5‘

pOSSI bI e by perform ng asgays in the presence of appropri ate pal rs of
gl’i-gonucl-eoti des one of which is conplenentary to the nornal SR

CRN 4E ACAACTG 24 1281 1.9
G
CRN 4F ACAACTG 8 1208 0.7
T o
- CRN 5A " ACAACTG 67 1136 5.9 ..
CRN 5B ACAACTG = 27 1328 2.0
35 ed .
_ CRN 5C ACAACTG 22 1070 2.1
'. 40 T
CRN 5D ACAACTG 11 1201 0.9
45 c ]
CRN 5B ACAACTG 11 1281 0.9

/continued....
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sequence and one of which is conplenentary to the nutated sequence followed .
by analysis of the ligation products. 30 Claims 1. A nethod for - :
di‘scrim nating between al ternative BRRPAEABEBI sequences, which net hod
conprises. subjecting adjacent segnents of a target base sequence to
hybridisation with a detectable first 35 nucleotide probe and with a _
second nucl eotide probe, to forma hydargmitctf Ne Nu@hadt i de seqEeatemaicht he
first and second probe bei ng such_t hat ere they forma split B;:%pnethyb“ d
wi't e a conplWfgrpegieotide ot BisMikehce RIPHYCHEP™sufTEGUEHPY be | PRKET,
_s_ubj\eetl,ng any hybrid obtained to |inkage, and detection of any hvbrid

obt ai ned; the DNASequence of tpe detectable first nucleotide probe and -of |
the'second nucl eoti de probe 40 - being such that a potential msmatch in
the target seqeencsr|ies ei aB&ACISet ween2Bhe sai d pldd&s or at thé-Yernnal
end of one of said probes which is contiguous with the other of the said-
probes; he nmet hod being effected such that a conplenentary .target sequence-.
i's.discrimnated froma target sequence with one or nore non-conplenentary
nucleotides. 45 2. A nmethod as glainmed in claim1 wherein the detectable
first nucleotide probe and second nucl eot| de probe g hybri di ses each
side of a pote®RNabA vari ant AE84ERNhce i #98 t ar get sé%ﬁ nce the sa 8?2

bei ng suUbj ected to a |inkage reaction which conprises introducing a ,
nucl eoti de(s) conplenentary to either the normal. or the suspected vari ant
Sequence and subjecting the nucl ébt | de(s) to ligation; followed by
detection of argrshgbrid obt aicasdrd0 3. 4Rlnet hod as 1@rained in cl bl 2
whengin getection is effected by subjecting any hybrid obtained to _
sel ective denaturing whereby any hybrid present, in which |inkage of the
detectable first nucI eotide probeé&sto the second nucl eoti de probe has not
_been ‘ef fect ed, @ gnat ur ed. éﬁcm4 A |t hod as clgizaed in cl ai mg2or -
claim3 wher ei n“ T he-| ntroductl on of the said nucleotide(s) is effected by -
the ‘use2af DNA pol ymerase. 17 EP 0 246 864 Bl M smatch t ot al :
Z . m smat ch TP regoitsusodgest:tha detectiovbfpaiat mitations ip Dd@Lsheuidchernossitie biclperformingrassays
product A hRe Presence of appropriaty @aCIf@ligonucleotides ong Df which is complemertigry o the normal

robes-..-z“

2:1 10 T Crequense and one of which ia comgiepggniary to the mutgtegigsequence followed by anglygipsof the hgatlon T |

36. 0 CRRN B'Bducts ACAACTG 421 1214
34.7 20 % ACAACTG 418 1222

34.2 25 Thgi 'E%ults suggest that detection of poi nt mut ations in DNA should

be p055|bl b y resenc ropriate

ol i"gonticl eg’[ Iﬁgngﬁod %J;fen l?etweetl'_nggg“P | lﬁ&: 0 é?lges whi cﬁ‘ l%gs t{oﬁmp
one of whi ch }gef tﬁﬂh régama e apt %5, (d t9 fﬁw&% om S
of the I'lgatigg aH& QSH&E& Probe>bli Bt o

al ternative NthgbteRhiidits H8# WRH CBvseq yClISIa ARbd) QEbj6c@RGP briy St BricP iRt tbri&age, and
adj acent’ segn@tdcion@k ariy HyBHadBlainB@Se sequence ‘to hybr i él sation with a

det &gt abl e firsStheIINA sequéhds bEME iddiectibicolier mbidotiah pldbé afE6rans] settwilineledtide probe
probe, ts foriwing shghbihatch, potohiial Mistbield ini tiketageisqubace IBE oitfaebdtivdos theosaid pBabe® ticht
probe bei ng sthetermbitehendui emecof sdidprolfes whickis Spitigeoup withtke bikdp of the swid rotms; '
conpl enent ary t ghegeathodehging reffectadhsugh that/a somplempotaryt trgethweadencekie dijscrinitytasiciramg
-any hybr i d obergpirseatengs With nm@ormcomplementary nucleotides.

45 2. A method as claimed in claim 1 wherein the detectable first nucleotide probe and second nucleotade_
probe are hybridised to each side of a potential variant sequence in a target sequence the said probes
being subjected to a linkage reaction which comprises introducing a nucleotide(s) complementary to
either the normal or the suspected variant sequence and subjecting the nucleotide(s) to ligation;
followed by detection of any hybrid obtained
60
3. A method as claimed in claim 2 wherein detection is effected by subjecting any hybrid obtained to
selective denaturing whereby any hybrid present, in which linkage of the detectable first nucleotide
probe to the second nucleotide probe has not been effected, is denatured.

5_'5' 4. A method as claimed in claim 2 or claim 3 wherein the introduction of the said nucleotlde(s) is effected '
_by the use of DNA polymerase.
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detection of any hybrid obtained; the DNA sequence of the detectable first
nucl eoti de probe and of the second nucl eotide probe 40 E‘ hat
a potential msmatch in the targek Z’e%#e%é% lies eithe“mmﬂmu" w “l
probes or at the term nal end of R i i probes whi ¢h fs 'cortti guotis
with the other of the said probes; the nethod being effected such that a -
conpl enentary target sequence is discrimnated froma target sequence with
one or nore non-conpl enentary nucl edissiesch 45 ZXotAlnet hod a¥ slesstsl i n
claim1l wh i ect rs secogdodiii! eotide
probe are %ln&cgﬁ d’[edtc? eaﬂy& b #r&ﬂ%%f%h&l alpq{/og?gta%}dsequeﬁge in a -
targetssequence the said propes be| ng subjected to a linkage reaction which
conprises introducing a nuclegtide(s) corrpl enentary to ei ther the normal or
t he suspected vari ant sequence and sub&ectlng t he nucleotlde(s) tf
ligation; folGRwS8 by det eb$AAGHCof - any2Rybrid obt 4#%kd 50 3. A frethod as
claimed in claim2 wherein detection is effected by subjecting any hybrid
obt ai f8d to sel ective denaturing whereby any hybrid present, in which

| i nkage of the detectable first nucleotide probe to the second nucl eotide
probe has not been.effected, isTdenatured. 55 4. A nethod as clainmed in
claim2 or clgj V\/nerein nt r od ion of th id nucleoth S) is
effectgd by t%{n& e of DNt G\c}*"‘mrasew§ EP Oqﬁ% 864 Bl EPG(Ce)é246 864
Bl * CLMS * 5 A nethod as clained in any one of
claine 2 to 4 wherein the detectable first nucleotide probe and second

nucl eoti de probe are such that they hybridise to ;[/egg target seq nge
whereby to | eGRIE 68 gap of ACMTTS e nudoti de bet f the said pro

6. A method as clainmed in claim1 in which a split probe would be forned
fol  ow ng hybridisation, wth accorrpl enentary target base sequence, any
hybri d obtai ned bei ng subjected®™o a |linking reaction for |inki ngz t he
detectabl e ficmt euucl eoti dacgaeise to t418 second nuk@2&oti-de probé%.&nd the
hybrid thus obtained being subjected to appr oprl ate treat rrent wher eby any
hybri ®pres t n V\:h CBE nkaog‘e of. th rst Ieot| de pro

to second defpatl says

e R R e R

det ect abl onuc €0 Yar get seque ce

clainmeg in claim1l \/\herel n, adj acent segrrents of the target base sequence
are subj egimd to hybridi sation.with a detectable first nucleotide probe and
with a second nucl eotide probe such that a 15 split probe hybrid would
be for nmed, Wat fetfod RRTisRARINLIAG )beﬁ@éﬂ@ﬁerﬁa@@ﬁw‘e@ndet Bueniidd, ivikich theMoaCsbrripRies
subj ect ed t subfeelingChdjatentOgmbrils ioN@ tadger By sefuelE@N &l hybAdisEBbE Wl Ar defdctabld Erirst
first and sesmotbdeniddecnd wilea pscolnbmuciestida phibe,do el athgbrid, the hicleotitle @bqubice of tis get
base sequentmst zidt dacandeprabe heing suchothatone s bewefotna 2 \splitipadbe diybridiedth taheonipielnentaty
obt ai ned sulsgetsenicy thay mey sublspquentiy cbet inked, [sibidctimpanycwbiid obtainddete dibkage.cantii nk
t oget her t hdeteRtipreeftanhybrid phtajpedhucl eot i de probe to the second nucl eoti de
probe, and suBheBNAsgauence of\ihar dejectaple first nuclegiitle, prebel a'!do°fs‘b$ 8¢cpfd,/ucleotide probe
denat ufat i oﬁe"‘q/\ﬁEP &3l/2 pefenyiplspisMaiThya the target jeauence fies el é’ﬁ’c%'d probes or at
conpl enent aF'S? '8'“?'!?@ W"gf’f s&ﬂg’%"%ﬁgﬂﬁ‘ ‘ﬁﬁ‘&']“%‘t?t‘? i e 'Efé§f 'aﬁﬁa‘:%ﬁ g ({
sequence V\n& gefipd pofpg, o Jojcion 9"5’8'??% 'gﬁ%nst"&‘ﬁ?cetﬁ migfieq fan &
first and s 6%’ ﬁeqﬂ?ﬂ??g ?"aec’rﬁ?rc%'g'%m"g’e"ﬁ"ﬁgt"ﬁ S claimed inclaim1 for

the angl ysi g Qlindd A 4.:9 oA 1 'WherBin R &’e‘?écta %Pst P&)é U GFondNes @ée@né R ie6te
det ectabl e E.‘o&é%rerh %%rp&&b&a torbA &%f&ﬁ}géﬁ e@auci e@”
of potenti akeihd G hcﬁ d réafk nthN%h '&Qrﬂpriiﬁst ﬁf?&d%&hgea GG (sS"e! & to
probe is adgiHerthel RorMiibsri tHs SEspb&ed FAidRNEBTends] AL Sijeckng ﬁalrﬂcnmae%)ttb aabat.on
transl ocat i eéwed, byfdb@ctféﬁafﬂ?hﬂﬁ&j%bkﬁe(ﬁecond nucl eoti de probe carrying one
menbersof a binding pair, the method conprising formation of a split probe
hybrid whs.clA m&hsudy @ﬂﬁ\@ﬂmtcﬁmd\ i2rtieRgh detectia’ BNefisdiddniyesiibjp&tng emhiyrid dbtained o
hybrid is tsesctiee oeiatutigtwheddby hny Aybriat gaasgnta vetichi ifiRae ioh the | dbtedtatile vilse nelentideac h
of the det eptohblocthd secerid mucledtideprobkchas natbesrasticted: dsodedaturet | eot | de probe carry
a noiety such that after hybrid formation, and denaturati on where

appr opss ad-e A rstiddgaglainied ineldimp 2che claint 3ilyhasein the intrpdusticncef thel said eeplectirsls) isoffected
obt ai ned whibg fthecige pfi RNA pebmierasthhe noi ety attached to the detectable first
nucl eoti de probe and the noiety attached to the second nucl eoti de probe.
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v nethod as clainmed in claim1 for discrimnating Ive

fcteoti de sequences in which a target sequence is sumﬁ“mn I““ Immll
~-hybri di sation with nore than tvvcﬁPoq'g q\eot i de probeg sachttHat Swhére a
complenmentary target sequence is present a split probe hybrid is obtained,
. the detectable first nucleotide [ b fist heRBEHR Rl ade
" pr-obe whi chmethodjas gling I'"ea"ar?ﬂe éa"% 82 tgaed&%gﬂéﬁﬁé&géﬁg& wherebPtotdaes Hedprng t he
other” ternﬁeﬁ%i‘F"B‘F'?"g{ gﬁﬁs |ch has attached thereto one menmber
of'-a bi ndi hﬂ“gﬂ)ea’?“?‘e Vi dal pher ol i gonucl eoti de probes(s) bei ng@h '
“hybu di Sed Se [ af t ORI oY splitGhrobe WalH bg tatial fbilawige hytsidisatiom with a
- betwetn & h ,,t ,SL'X'B‘;)H daﬂfh AR Qh@%ﬁd ebiah@bietng siblectdvyibra kindresstiee dri s
~then subj efd ﬁtﬂréten S0Maé \Bfobs it hoVdacand npcleatidel rele. Lang tap pvbrid thus
- o}i~gonucl egﬁ,& bear,e 160 d bprpihte painioet wrmegyeanysmwm'r@sentere r~8l§% linkage.of the ,
~m smat ch, gagkdolenrkt bludtrduasrobe lto genont hentsoiiddeprpheoss 310t PeReRie , dz'l’at‘;[f in
the dgtect allréus Gl d@euistion o efidetsioob @erestiy sRIVPIMEEYH FEPEH 'fi‘éedp? BHRCAAVT ng
“one- rT'erTbertanets’bqﬁHnm:lmylbgd pair attached thereto to forma |inked probe hybrid
twhi-¢h:i's then denatured and contacted with the t he di ng
. pai t -wher. elaymditiod sl claimed inislain | WhgteiR agipcsBieseATY 3% 4 asggﬁ u§&£|5fceﬁ% fhgfg t he

“sai d bi.ndi mghypadisationewjth jgelotoet fﬁ?‘é‘ﬂ‘-"?‘ﬁ“%‘?’?ﬁe {eco GroICEHICRREMASd berty 11
L h tary -]

aEL nﬂér"s&i‘&“@é‘ﬁﬁ’w o o r"r ey o G s ﬁ%&%ﬁﬁ%‘éﬂgﬁﬁ'ea

: -]

‘sequence, trrAvegisthy é?B‘l' 3" ] §Ita 3L Ry @bn,gk,.cga@adabrewaéredyrmlﬁage to
t he 'second "H?J?ﬂ“‘é?ﬁttl‘?j@y :,:l ﬁ qpo corid nLJvéb‘t'xdetd?&eﬁth addjeatbigehd hybrd

o first
.correspond

nucl goti de B’(g‘m by R nd b bpIORG et shybrdsdomoigaTy
ei t e sid aﬁ fd mg&ﬁg%bassgﬁacd Rigedsagiente @ithdine @a s@resnugipelides N4y t he
' p|Q,9£ SRS baR st aftl sedén@ nlididakideiirsbesl t o t he 55 t arget base

.sequence such that a var| ant base sequence associated with a di sease state o

therein igs t frfdanRblai@NCGorlie amaIgsisOdt trmrochnpnsomeyrget/rr%rﬁqreérw Bd i s
corit i gjous ﬁ‘gc ifaﬁeﬁ%nmae pobesia adhpipd troteybridise agress mmqﬂpee&a'tﬂanﬂ n‘;"t ’:;g -
corr-espondi g nBidsietabis Seesad aacleofd probel agantetiGloglyridise to sequences adjace be:’ of a
*:C.k ‘M S *polehtial Araisidcation(s), dhies aanideterteitld 1§ opsb PYREASHHe, ProRe: FRIVING "&ég&jm ﬂhr{
‘sequences: aﬁﬁdnrgcbarnghd methibxbcomprisirscomTation ofjarsPlt PraRA i AIER 15 ¥ b &bl e
first nucl efotn aliinkpd phie whitl whichdwlyidds ‘hﬂbqeéﬂ‘ffﬁtje pr obe, each pr obe having a

nucl.eodi de sequence honol ogous to adja en le SRACLBHAE, A
potenti ale. vAmeshed asestpimadde claig) h‘g P'@ é tj\f On nsnré? %}:’%ﬁerw%fgpp%m a
t-her.ebet weenucleplte PE@P@W&&J’P%WP g fha ies both 8 GHoRly ditidhesCONd

hucl.eot dgnggelgggégﬁeﬁg ngcéqoadepqr tld S Ce IS b hé/d?th 'ﬂﬁ'}gcoﬁ@ﬂlé%&ﬁﬁ ptobe.at 't he

t er m nal term nal end is contiguous with

the ot?fer of sa '?5’8 robe o} w;‘h rgg&re,mah@ bekiabh Sidinathe AltRidGE sequepcee fewtich a

bet Ween s¥r ﬁce i qllr, HdiSklidh with GRRL Mr wd oligont@egdsn proless sugly that
i nking sal islalcicly etﬂet.ceaep oA Bk prdbe Daidrs dRinaliitestdetagibla sl a

det &ct abl e f‘"’rh Qorn@gonticiboi@Rebe which lsaotorickde anddtreseresdl nuerolida: i ng
a p%’}nt mut f a1 ec(r,tﬁfq mﬂci%ggiuébosdbaﬁrabeswmrehaa@ﬁmm thargtoaonaé'teé@la’a Iae '
fi'rst. fucl e%tn'dﬂe pBf, %ﬁrdadvdthar Sgehotiebtideprbtesfs) ebing yrigised sﬂpara*e'ré’et

cor respondi NGnidiudrget S6HueNts detwaenihé sdid teiTaing ofigenucieatidatrTRsRs: Wit

Pat ent anspr udaGudjectadet fsalbitien denatorafBinsiteiehy fei deralg anypigemeipptids 0 ol leeg o

Nucl-eot i dseghea@esequunteacr@as wmmrwtqhnmste '“ﬁf‘él%“ 'P%'}""Z' ° er of a binding

benachhar t erjoibeguentisleoligenciide E@%@éﬂ?s‘é’@ﬁﬁ‘é‘“ i 4 ner
nachwei sbar epir ettahedh thiggtel te darn cis ElserbPraRedvile W lm La t"r ,t:;d,éﬁ,a e
zur Bi| dung aengwmpgris fhacbinding pair whegehy dpo n§; 5@‘% equenz der ersten und
der zweiten Bosaitbindingppl may bRSOPY %?Weé e e| N it son- denhybrid nit

gebundem Vidr ARt PRAUDY % BB RSINRLaAsdd-brbe ing der

ei ner. konpl ement ar en. Tar get Sn%gl ?j o] bﬂefi?st nﬁél@aﬂ@ﬁrﬁm iBE BstoRNAIcRatdd grobe
Bi'ndung_und wﬁdlmé%mc ¥ s? ,l.u&ﬁ d tcﬁé?ﬁ:tbn@ﬂbﬁ {ngiSthe Wstd2Gible dirsenucleotide

DNA- Sequenz EP@F k! H Ca &WHrt&ﬁéanﬂeelﬂ&dsrd@ bf 2Vvaridnk rsequence
Nucl eot i dsonBf@ ‘HQ’P rbo P& &iin @RI sdgedtke ror iare Iybridised to the
Tar get: sequen 1 d ue hﬁaﬁ ad)aﬁéﬁ%hs§%ud&1&e esteciatewithermispaststiain theigiars #nde
von-ei n&r di G prates Jitich aimatend iseorigude wille the ather & 59 probes

li egt; das Vg.r;rgt bﬂﬁlse%% ge&#&g&h&hdﬁﬁ&mawséoﬂencdaB ei ne konpl enentare
Tar get sequenz von el ner Targetsequenz mit ei nem oder mehreren

ni cht - konpl ement aren Nucl eotiden diskrimniert wird. *3o0 2. Verfahren nach
Anspruch 1, worin die nachwei sbare erstgg Nucl eotidsonde und zweite

Nucl eot i dsonde an jeder Seite einer potentiellen Varianzsequenz in einer
Tar get sequenz hybri di siert werden, wobel diese Sonden einer

Bi ndungsr eaktion unterworfen wer den, wel che di e Ei nf Chrung ei nes

Nucl eoti dshl on.



~Nucl eotiden, das/die entweder zu der nornal en oder der

~ Vari anzsequenz konpl emen- tar istsind_ und as Untermﬂ l““l\lim“‘
" Nucl eoti ds/ der Nucl eotide der Bi nﬁﬁﬁg@ﬁl Pﬁ g unf aBt s 35 v
Nachwei s ingendei nes erhaltenen Hybr| ds. 3. Verfahren nach Anspr uch- 2,
worin der Nachweis durch Unterz & Ldtarding Rethe Mgihod dclaifefl,
"sel ekt i vete- Bedtderiecanifo dored ?rﬂa?ﬁ. iﬁcggﬁfﬂ% ore Pkt e e OGS
“Hybrid, in welck pRPArgSS ﬁ:ﬂﬂ\% SheHCt & tarjorsaqbince, copdtard® yaent . -
cdie zweite NU'&F'@W\" g%‘ﬁ'g‘fet sgeurs tfslohthsresb@,veen, ihevdetecteble frekTuEiRRtiNR.PrbS
wWind 4. Ve rsP ) Bing GGéh 110 3 potaial @nanvmquwc@lis@t!‘zﬁﬁ'wn?'

‘ des/ der® Nuclzgone SsTa 5§ h,}{ﬁ{emmluﬁtgw\l:MQmelhy oier-pf éalqjar,o

.45 5. Verfahpen c@isri!,ﬁ‘d%r{ileétw&a&ﬁﬂldmbes ﬂletbrtsddil'mﬁﬂl)ﬁ‘?'\t?"mge” U

erste Nucl eq d g@le und di e zweite Nucl eotidsonde derart sind, daB SI e anp’”"
di-e~Tar get sequenz hybri di si eren, wodurch ein LCcke eines el n&?eco uclootide
.Nucl eot i) d§3 A\ 5 \@diméli iR SRIM Sowidehrrobeins:a detpriapierfist ncleois ?ﬂiﬁ Sigguch -

:1,.Worin el NgosaPlof BEETERE ai poinf\mgtefirn assagitod vat 9 | f3&Jend0
“konpl-enent Srﬁj&leaiﬂé prbb asbn sesqurryslegfidp iProg for \R@‘é‘ggamﬁﬁﬁ%s | rg'{:';&eqr}%"g?n Rondtin

erhal t enes Hyliaehithe mmewtaﬁlnrwasd?fﬂ'ﬁsreakt i on zum Bi nden der nachwei sbaren

“ersten Nucl eotidsonde an die zweite Nucl eotidsonde unt erzogen wird, und das.

-%.so er'haist cRatentdpbpriieheci ner geei gneten Behandl ung unt er zogen wird, wodur ch

wMahrend kei ndasDEaEEN PR Lo I‘[ﬁdp,ﬁ} BKiwedn Nucleotkisunite 2nBitdung einps Hybrids,
‘nachwei sbar e§a°“ l o auAn: |dg, Mﬁaﬁg@mmgn}dbdagdfa@$Q)¢|g§pmspn-
Verahr &h naQbe q Heﬁla .eﬁaga&a,néne bidsgTeie Rascbiigfend aneinander gebu:dei"
Far get basens§v 'ﬂgé( ,{tédéle%b@ﬁrb'é?\@euﬁastethmn Hybiisisviter Singpngnundly danglipehwels -
Nueteoti dson ﬂauﬁ,bﬁlﬁ bridd)@bien Nucl eoti dsonde derart unt er o

ER:O 246 864 A&EA-:;ELGHZ der nichwelsda}ehlel’dtdnl Nucleptidsonde und der Z‘"e‘te" % 8era B oo
£4:0=8pli %Son Ryalareln ofshiellsiFeREr IMWEMW@HW‘@&?@f@@t@ W d,
das erha t enelihia %aﬂbe&{mneeme@e&amn W@Fh?r?g dig %ﬂg@ A von éme &Queﬁi ne . -
‘beli‘ebige derdasws.&aafbnuadurzngafunremrduueﬂ elnt KomBigmentdy P n| tt o
der Tar get basﬂﬂamuaiﬁmahrereremmmﬂmemﬁ@hNé‘?‘eé’ﬂdeﬁldt?mm"ﬁonp errent aren ‘ I
Nucl.eoti d/ en hybridisiert ist, denat ur| ert WI r IERRitd Mitlebllisonde
anschl i eperd Vertahren ndsh Aa$prush 1Bf"‘?\'lﬂl.ﬂ'ﬁg%af" s% '*ruc‘%ald Q@L l

nachwei shar e ar jptie Sﬂﬂ@h@%ﬁ%&ﬁ%@%g ?‘?’V en
wi:r-d; und dasdiesetfphdenpine iﬁrérﬁnﬁﬁlﬂn VErahasBqubs kovipleaien- '
tiodur ch zwi schedeotdenclentily TP LN orma%nd%)&ﬁ# KiRRotie o Bhhéigenalog umfast; gefolgt
kompl ement ar e#r 4 @%’e ag. das_ e'z:ha“em an nz und einer Targetsequenz nit °
el nem od®r meMere N ?\EJ@P%‘S?'T déhoni ¢ orrpl ementar zu ei ner der ersﬁgﬁuggr L
weiten NUC' eOt' Sond ' ol Né@h\fleﬁk duldh Unterziehen irgendeings eraliptes SR%ch
Anspruch 1 # @n %t %ab}rh%ah i B Wir@ Ditiagien ipendesi nehandenes Sy bis B AETR [#

wor i{n , di e nacgﬁ*% oSt ROlici6ISGhee ge elegrvette Nudeotidsprde nisht dyrchgef
Berelch von Io dofi tu,g&w{}dVerschl e- bung/en zu hybridisieren und die
ni.cht - nathwei swbare zwei te Nucl eoti dsonde geei gnet ist s@gum&&gds@ durch
benachbart gu ydi@sar hdeh Dasgradhi 2| ddem Ahsprustt [3; é’BUhQ@nE'Efﬂh’WbP? s B wobel
di-e* ni cht - nac RyRlehiiAg onlDNA-Polymevese turchigiefihriowid; dsonde e| n died eines

Bl ndungspaar es tr~gt, wobei das Verfahren die Bil ‘gt% Nucleotldsonde und die

| €ot’i dstenierfagign ZW\Q"["@'“V‘% I fAdettRSenSq@éne , detl etybridisiorung tmiteingy,

n2|e|

_-g__endvvel ches vor handenes br| d alt ‘ﬁé@v&i M08 546N 57 Siovee e o Bén L

&I nilibidlert Worder, Globali &
%ﬂfuh:dﬁ@élﬁbe Noeisdadsieben

Spl i t sondgniy brertetseringcilonom et Atsprdchacs bisttneRiA '°z'§?f’ uenz g’ﬂ Sebundenen

Sondenhybn ds zwatte Nuclagtidsbrsie dnrraftcls'"d'urvé?“’cﬂ%§“@g?J ! nat ur| ert wi rd.
9. "Verf ahren. eieshinfeirsp Nueéptids ZWﬁS'Pei"rﬁ“"P%‘osé’" AR Irf'nWEl sbaren ersten

Nuc} eot i dsonde und zweiten Nucl eo- de ﬁl@@@d&i&ﬁn&lnﬁhen&r
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