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BACKGROUND | ndi vi dual IDNA sequence variations in the
human genome are known irectly cause %Freci fic di seases or

to d
condi tions, oMEFTHORHFQRIETERMINING RQLYNIGLEOMIDESRQUENCE VARIATIONS

di seases or conditions. Such variations also nodulate the severity or

progression of many 5 di seases. Additionally, DNA sequence variations
bet ween popul ations. Therefore, BAekebOONG DNA sequence variations
in the human genone is useful for naking accurate di agnoses, for

findi ng suitabl e ther afidisgduahDNA cequenaterasiatons inghd hemaregembine rast kpovaetoreen
genone variations and envjronnmental factors in the pathogenesis of diseases
and preval endigectly cause gpecifigsliseases Q& congdggions, or to predispose ce alq-m‘gdgpfl%tosg\c;@?i&

types of DNA%%%%%% Elncgon\ﬁ?cgcjng.t iSB&?\é.ﬂe‘htd;ogse al@éJ %H&%ﬁé&ﬁ%ﬁﬁﬁti}y %ﬁ Qr}pcr@@ﬁéﬁ of mrany

variations i i hsertions, d ns a e grences o

repeat ed diseas£ 0 AGaERAally] TEN ARS{uea O VR DN beiReEpalavidhd aTh&Bfort N t he
human genone, however, are singl e base pair substitutions. These

ar e ref er r edd¢termainingi Py Aesequasice vatiationp al thedwpiah gasome is useful Biipejkinghassurdte
variant allele has Jation.frequency of at leasf 1.% 15 .

ShPs-ar e par tRguREs i H8rE s e gt or Ratert Rl s TBBRORDP tteen
sequence var gmrﬁpgn@ ViR ,?sfa@te iﬁ%@%ﬁ&@ﬁes@se&@d{%sé%ﬁ fiéflence

stabl e, occu requently an ave | ower tation rates than ot her
genone vari abf eomglitkangh as repeati ng sequences. | n addition, methods
for detecting SNPs are_nore anmenabl e to_bei hg automate and used for

d
| ar ge- sdal e studi es t hARCREIhEYSTY SpeHet POV FryusrdRerriafensdn dnBrAILIGAomS 0
sequence var ;l“g%gc%iafions ipclude inlseéféiogsl, Fglegwsédnc%%%ﬁn@%r ﬁ?ftcp:%g OA(E% eafiden

devel oped wh can Tocate or n ese e i nclude
di deoxy finggsgpehdet] Mhe RHE tominbH WA Gediiehve VaREbAMnAEE hwHeh aérona, heWever, are
fingerprinting (DnF1R and DnF2R), singl e-stranded conformati on pol ynor phi sm

anal ysi s, single Wempainsibsgtugionsli Ehese ged reféresst woaplinglsiuseokide pelymopphisms
SEauine: o WS AHEHTEE e b oo RS o MRk

The kn met hods for -e;'}Ser i irfivi P ; ' j

certai %\ggl sadvant ages. hIggréltdta am%ué%ﬂﬁ%lﬁ%%%%ﬁ%fgﬁmﬁ%ﬁﬁ%? @tlt"gg%gbgmy t he

speci fi ¢ baseequence varialiomgesl lmmantdisepses aind eohdidersi benawsé SNPe see $1alsle, adtanges
wi thin a sequence. O her known met hods are not anepabl e to analyzing

many sanpl esTTSAVARY #d Ha¥T IPVesF MUALoRARIPS it QS| 28RODD VATIALORHFBAS T8pGaft
other known Q@qh@f?&§ H qgﬁiﬁgn,drhgtilgés%} d@@@tlixﬁtﬂlﬁl@é arE WL bR & béilli'f autgmated

det ecti on _

of each vari ghd Q¢d o Iﬂr%d—w’aﬁi_ dtiydiesSRE niettRaR foraichetfe 6@B1)qtsskemnt@iDNA
quantify known NPs in genotyping assays. Further, many known

met hods2hav e seguenessvayiatipngyi t ati ons i n t hr oughput .

Thus, there is a need f.or ne t hod to, determ ne th resence_and..

Hontity. & of "a vars BHRR o FOoRa CrUC RS LR E o B B & FRPpy SNPs.

pol ynucl eoti Qﬁes%r}ﬁetﬁoéseﬁepae dideoxy ﬁndfé‘i‘#ﬂﬁﬁr%chﬁpﬁ irfiSrestafl Usied dd¥e denmeRn6e
of a ndi vi dual . Pr ef h

of an SNP in the genone human 17 referably, the
met hod coul dfidgé¢rprinting (Dl Roams PnE2R ) sihglederanded caformatian ipalyimmphismanalysis,

denaturing gradient gel electrophoresis, heteroduplex analysis, RNase cleavage, chemical

25 cleavage, hybridization sequencing using arrays and directDNA sequencing.

The known methods for locating or identifying SNPs are associated with
certain disadvantages. For example, some known methods do not identify the specific base
changes or the precise location of these base changes within a sequence. Other known
methods are not amenable to analyzing many samples simultaneously or to analyzing pooled

30 samples. Still other known methods require different analytical conditions for the detection



nucl eoti de sequence between a first polynucl eoti de and a second y
pol ynucl eot i deWpPr0/a123bol ed sanpl e. Additionally prefermtinysoonimes
nmet hod coul d det erm ne whether two or npre 10 variations reside on the
sane or different alleles in an individhal, and could be used to

determ ne the frequency of occurrence of the variation in a popul ation.
Furt her 5 efcrwgsiafion. Additionalih sofe kpown ssthods sanmetbe psad ¢ quantifi ksow

sanpl es time with a hig egree of accuracy. e e e e
Snniy SNPR ih gBRoihf afad OPuld B Kn B HERS v PYeep v BRI B et hoo
of det er mRuphuthe presence 15 and identity of a variation in a

nucl eoti de sequence between a first polynucl eotide and a second

pol ynucl eoti de. Th&huetthex 1t emped fors nefimethod fordetermineghapssensk andidenhty

first pol ynucl eoti de and sel ecti ngﬁa region of the first
pol yhuc! Sbeivasaen Bra Pupleafide sequangs; hegveene first polynuclpgtideandansecaptbn, t e

sel ected region [Toli t I . A oduci |1 Ei.cat

reaction PP ?ﬁ‘ﬁﬂ? 8@&%&%@% g’?ip%%eo Ogggbs?ferelgﬂﬁ%gygg{% %5?‘% elg(?i&ié@%f enpl at es
whi ch i ngdredgblyl ehehethod $6h1E Heremine GheOpresdNeX hnd Redtaiiol ¥ vafiaticabialaed, |inear
pol ynucl eoti de fragnents is produced from both strands of the

t enpl at e meleotideasequensk petween affirstpolymuclpotitianid ngecad grolyonclestideging pastedof
prinmers. Each of .the fam | fragnents is terminated by a term nator at
Phe s~ erugk. i Dresbraly, iR Sl psreirne PheGeon Hidbudes.at

| eagly one,fihQSHIERS; @bk i an i ' LEPesent ed
by ??ue t?ra Ir'11‘|‘r1nator§,1d€§) tE}?at }np?ra td?geﬁ&g% nggstﬁlatnelrr%%lﬁgi?%ﬂ’g%?gn s%%Iuaﬁilz%d 25

by the prdetegmne théélqudnbg of owatenrsofandvariheioh iid & popuditioat Hueart prderablgf t he
bases in the sel ected region of the first polynucl eotide are

det er ni ndle Wethag cowd scepsB largppemlars of samples &t pdfevittls a high degree qiageuragshe

| ocation and identity of the bases %ﬁ}@g&g@d is conpared with the | ocation
and identity of bases from S pol ynucl eoti de, thereby
identifying the prasensemBsdmeste ferd ¥ provided a mefhod of détbdiib@ thd'psence
nucl eoti de sequence between the sel ected region of the first polynucleotide
30 15 andngd ideptityesfpovatiatign ie g nutlegide tsbauegsexchataeqnod firstpolpmidlapside and a

]PE rSCdRIeF -er:s%\l%dlpéﬂ}mqgle&i%es eﬁ}&eemeqh% aérlph]grlir#%g 7e 1restr] tprlovq i%grg] talsgx%pfeno(%lttlxjedgrsst a met hod

3 IyRrcle SR drddYseleBlinda F2iHM SFahd b ide Bbtefti EiBg th
pol ynucl ggt}?ld% sequencgg edi“%“f eré*fnceseﬁ1 Akt B IyB"gkt%:\/\o/‘ieﬁe(rel9atthIri'aglg?{Ontvvo1 g e
pol ynucl eatiatites . THemnly: sideed rages is subjeced @s e dmptee pesiucimp ahgplifitaicond
identify single nucleotide polynorphisnms present in the human genone.

Furt her , Te3s80B @ prdice a plurality obdeublsssteanfecdipal paptootify wipiaies high insdiieithe ed
Somaa SHERLS SRaPeMRE R L 1 HELE R MOl e b R 40 2

popul ati on,” "and ween’ popul ons.” t=n can
determ _nQboﬂhﬁrafnﬂ@@ﬂﬂxBQMndﬁlﬁt_ecﬁxﬁﬁlfaln@dﬁsly%y fraB 8 PRodRingatAc0io uding i 3t of
popul ati ons. Additionally, the present nethod can relate specific

genone varimers.okactt ofithel familyohisaaments is terminated by 2 termjnator fa theph end of ghes

wi thin that population i1l _further, e present nethod can determ ne

the all _ell}faé"’c%fl{s)t TR ol H*éﬁaﬁeéaﬁiaéﬁaweg TREMAR oA %gach

popul at i @Bgsibld Base, represented by the termintdf SofSRAYoiGA Doth {ehipldd QGRS fiARkd0d Of
the present invention can pfovide the follow ng types of _
i nf 2% nat ibyrthoprimertsy nhiwine thei Ideatispgamndentitias bfst least baheefthe bases in the selected

pol ynucl eot.i deg. I'F‘J'rst, the present nethod can identify the position of all
t he” nucl EeRIPRIES e firgt polynucleotideqrg detgemingd ngipg & labals prsfenp a Jig deagewnisde t hat

are diff t : ) It s ] apecond,
the presasrin; IETHETECLRY B B Hale Wihminsd fyeomfi i bEIRGER andZ 0N
nucl eot i ddentity of Retyfronl eetomdepolyiucleotidd, fﬂl&r&fyﬁﬁé&ﬂifyiﬂ@&ﬁ@%e&é%ﬂe gel Rlefiipe the
roportion o € polynucleotl ae nol ecul es a ave each o € nucl eoti de
pr oport f the pol ynucl eotid | ecul'es that hav of th | eotid
changes thatvagation in a tucleogide sgquencepetyregnrhd sstestedangivm of the frstpodynseleofidur t h,

whe two different polynucleotides haye . a plurality of nucleotide
di f (Zr engggprﬁgsp&nggler{ggl%pﬁgﬁ sg%%qdénpé'@palgotquf ormation on which

di fferences occur together. 20 DESCRIPTION The present nethod has
several conbi ned advant ages over known net hods. Cenerally, the
present met hod pr ovibd@sesamirievenyipe snchifdes afhwtinet fopdeteringning tiee prieskaky, location
applicabl e




and is sinpler to &erform Particul arly advantageous, the present nethod is

a single tol ogy that can SI mul t aneously identify aRETHifAPI§% %t e
known and unknown vari ati ons determ ne the | ocations,
identities and frequenci es of all vari ati ons between two 25 popul ations

of pol ynucl ot i des i.on resent net det er e whet her
Pwo st SR s R e e S e

all el es 'lﬂ:t\?&:d Aqbast ﬁ»@b@qmoﬁa& bﬁmon other udd§ Stfle ?&s&ﬁtﬁaﬂadﬁ&ntlh&te and
frequency of occurrence of the variati o I'n a popufation.

Furt her, idestifprsepientudietide golyariigsmsgrésenn irathy htippe gedonpo| Furtielr et iptesentf r om
any source. In addition to determning the location and identity of SNPs,
the presemethag capdisgeyer previpusyainideatifiehgenome v ipdons wétvrﬁeég@h&léu%lhcbew?f@ of
poly ucl eot | ubstj tut ons

Posut o gL ph & BARAE, AP, BlwesnoommlatRi gl bf Bibgert Bthod i
nucl eoti d@e‘iergﬂﬁ@threr&%ﬁ&&@%rcmstﬁmtmrdf%eméG&ia%ns WithinRbulatifes. Pr esent

nmet hod can identif
4 Additibealbt, ltlquesamt nhmode:hmtalwte Sp:em][f}p gemoine vanéticne (jmmdaesa populdtiph oi d

organi sns that__invol ve the | one copy of a nucl ot| de
such as |@spedfic RBenatgy Jodin t}dt BrPuatign. %ﬁucﬂlwrt e PR rg?th ' can determne

2§ 0N AR Sis oo B YOE A4 i AR SO Sdplifohd Whi ch extra

copi es of are

Additpi onal I'y, in pOMél'@Epe@iﬂlc‘éﬂ}Udh@presénhﬁleﬂfoﬂiﬁ'ﬂie preiehothveibnan pseddd the
determ ne the frequencies of each pol ynucl eotide variation by analysis of a
singl e pofwlllemng types of lsﬁmmaéort prapolysuciastige sepiense vganmretsetwemetrwc)f rom

mul tiple

Fi th X th
Dot ot o RAEAHEES B e nfsehbeRas B senity thepasTlnap A iR maedtBE M
to a fact@ic&éa%gfoﬁ ﬁ%&ﬁ&dﬁwn&ﬁoﬁ&@metrﬁé%ﬁ?&erﬁrfrﬁbaﬁ@e&emefe AdRRmhi cul ar

pol ynucl eoti de variation or to detect polynucleotide variations in
popul at i opdymizédotides uSeoon«h,rthe present suathodasiniidentify which nocledtidecss aéplapmdl ed
bacteria. Al so, the sent net hg%\f an be aut omat ed

The 15r esetROtiEE HEIGOt é‘r%}' ypcleghgs- i ‘Shigd, ﬁF‘bP’l’eé‘W\ greshod £3p dgtepping the r st
pol ynucl g;g ok)g fion olf e?cﬁglﬁ.lcgﬁrongpfn%le%!?l \M% tfak ﬁepfe%%%'ﬁh@ fnu&l@cfndfelcrhﬁ%%es that can

pol ynucl e are s resence

identity g@fcuphtd 8i¥eh 1RAGOERGHE B ReNR! Ilaiumnwhéretmb@ffézén olyrﬁeleﬁﬁdﬂsﬂﬁde
Next’, the selected region is subjected to a tenplate produci ng

anpl i fi cag plymality of nucleqtisg dliffesances.rihe ppasert onatlead @mw%nﬁormaﬁen panpliel es
pr oduced @gg e%url fi edt t onLemove ot her anplification reaction
conmponent GHETENCEs occur Logether. Then, a fanmily of Iabeled, Iinear

pol ygucl eoti de fram&sénsnﬂmaqﬁ%evfefa@%mbmed advahfd g& SVeF 8A6n aletlda
tenplate sinmultaneously by a fragment producing reaction using a set of 20
priners. Gﬁerﬁl@mthq/pmﬁenft nw@mdrprevmmadumetylpdswfnﬂxfbsna“twactm morei widtly dpplicable
fragments which term nate by a di deoxyterm nator at the 3 end at
each poss?idiie skppler torﬂ%fr"é@er?taétéfuwlytarﬁiéamageous thepigeesk Jactiodi hasiele of both

tenpl ate I 1y,
the | oc atstle %ﬁfog&gstp%fe%?l% ?1)9}11% © ea@ H%ﬂtﬁz qltlaf?mate Fleg{n %fldruenkln?)‘ﬁng II%:LC@Q
t enpl at e dndatetdringne the $carionsy identigeat andefrai]ﬁéndldﬂ%ﬁallfvlaﬁﬁhdiﬁ Ibagveteh gwbabel s

present in the fragnents. 25 The location and identity are conpared to
a kRdwn rRopulesapeoERalyciestides: AdditionsHipathe dreserttmethod can deteymiresyhetberiyyo

nformati gn_determ ned. f.rom a .fam near pol leotid
:‘ r agnent !s (25 fGREBES %ﬁtlgms?élgﬁ & nﬁ%%/chréﬁﬁ?rﬂ’éf %]Igleﬁén h B‘db‘%@?g 1ndncépﬁ?<§d.
The conpagsk® @f\determine thefir@fuecy dtf RENREHCO RS QM takidieinl Den, | OCation or
identity of one or nobre seguence di fferences between the first

pol ynucl eoti de and Kurther ethe peesers nsatipdecaoebe woed bretmyesype bhipoliyiucidotide, from

pol ynucl eoti de ancl t QS second pal ynucl eotide. The present nmethod will now

be di scud¥gopse. Ina 1t10gl fudgt Im1a g Ahg location and identity of SNPs, the present method

5 30 can be used to determine the presence and type of polynucleotide variations including
substitutions, deletions, insertions, expansions and contractions involving multiple

nucleotides, and truncated or chimeric molecules. Further, the present method can identify



1) Provision of Sanple Pol ynucl eoti de: Bef ore

tenpl ate anpli fwoabiieal the pol ynucl eoti de or pol ynucl eoti des dcfcTrussenesss
nmust be obtained in suitable quantity and quality for the chosen
anplification method to be used. 4Sorme suitabl e sanpl es can be
purchased from suppliers such as the American Type 5 Cul ture

Col | ect i onalterasioms i the relutive copyorambsr pbsequences int diploict engatitms that inRelvedheclvss
Canden, NJ, US. . Additionally, co rcially availaple kits for

obt ai ni ng FUIELHPE OBSIPQW%&@?H‘#%&BCII ¢ loss g?%myégg?yv Shihphvelys BogHR &t are
avai |l abl e '&gﬁ:& SIS : L: en
Cor porati oé]c{dgg@l sb d’df%z;’aolyﬁg?ﬁgﬁﬁ? as gﬁdﬁe@ﬁ%Wh S c?éfrggﬁlg%%? US, anong
ot her suppthremssonfasrartipresegener al net hods for obt ai ni ng pol ynucl eot i des
from various sources 10 . for anplification nmethods including PCR and

RT- PCR are wel | knowfd4i§onallys i papplation stoiep rthe present methadecanrbe used to ~ «—

Ad . . d.al | .ows . for. si ml |ysi s, qf

ol ynuel ectirenbind 38 FUGBERs RGN e Rhfoc Pirialing B aBRIFRS B0 £ N5 popied

pol ynucl eogahgm: 8RRl ®fposed of sampks tREP kB xlaﬁiuﬁre ih@ivfem@l' Y Hisallyt BR Dbt
i de d i 1% p?opo

pol ynucl eot sanpl es are preferably m xe equa rtions.
2) Sel ect imethod c@nbe vsedNb estiRee ihersomdrtivhef Belpppulafi@ohite sfiseeptiiaby sdsitant

Next, one or im)re S ec(gRi C reg&g}gs of a first polynuc|eotide are selected
where 02 Tapik URF Ldapedany iPETCRA QTcRbRTCE 91 d parsiculpppRlynusiotidequence
vari ahi on - 1 . . i osure, "region"
Lol oo Von e KSR DRI ASe oo BB RoL TP oL LORE ek 0L
sequences aitutdef$aokd dattyrialc héwt itiepreRadin®ihdiedag Geiadfdnaid. be based upon

known seguence information for the same or related pol ynucl eoti des,
or can be based uponlhenEeseagmeodpreferably compnisesrppovidng assampfeesfentiest

pol ynucl eot i.de i.¢h is_seguenced usi techni ques wel | known to
t hose wit fﬁoslﬂrpjlcmb(r&le't Egerérot%? or more SPeC@g TREBRS ‘P%&?lir% rPO{i(f‘uangldSé‘I"‘eEetl%f(ﬁed
Regi on:  25where the presence, location oPMeBtify\F at BA5Qhel sBqRGleEFftlon 118 He€Yi ON 'S

subjected to an anplification reaction according to techniques
knowd3t o tdetssmimidt hNew the selactedesgiont is stigeqied thuc entphpmitiesng Asplifiedion
in this disclosure, "tten'xpl at % or "terrgl ates" shoul d be understood to
i ncl ude a BRGHOR i[fyp Rypterted embodiments th waplatesredised ARrAUAINSE Sh FSRIG RSher

sequences QieLHSASBC J&ﬁ&h&%i de. In a preferred enbodi nent,
the tenpl ates produced by thHi's anplification reaction conprise double

stranded 30 nuclHien, adimilyssf labulad, dinelreioMafialcati@itradifbntid ppéieed from
nucl eotides per strand. In a particularly preferred enbodi nent, the

anpl i fi cathodhstiids 94 thestemplatspimpkanepusly by ¢ dtagmeat pradudieg vegetion using ageilofzed

i's , or_ | r o] cl.eotide bein nal vzed i.s RNA though
6 20 'orfelert AR o RO b a R g o s ¥R MEREY o

met hod f orteinfiate Oyydigé g terfhator at the 3' RAH BeRNFbYAAL bR, WipkdselrBy Bpdigy st ood
by those with skill in the art with reference to this di stl osure.

Sui t abl e Kdidepxyigrmmatoroehhatly tpQiutemsiraRds HORedbe thepiibersl e from a nunber of
commrer ci al suppliers,. i,pcl.udi ng. Amer sham Phar naci a .Bi ot ech, .1 ng.,

P scat away, o7 us: st olordhop dEa MRttt ek i ekl stk ofe us:
and Per ki rtexﬁ%ﬁt’ér frofQhP first PORRRILotidE e identified usinlﬁp% ﬁg&g%{a&glzrﬁ% ét?eg{;fr %%g&ts.

4) Tenpl ate Purification: erre I ment,
t he 2&npl athedogativdsnd dddmyityt dre campared ite aknown reference sef@act i diraratempated fuiidd
fromother anplification reaction conponents according to techniques 10

89)

known to t395€EPRRdIng BIgrmatiohdeteraingd: from @y, famids wb labeled ninearpely pucieatiden

reaction gt ur, i ed. to pol yacryl am de .g .
el ect rophon% &si s?S r g%%rﬁgrsoem 6%?%8? §§b’§§%ﬁ%¥dt§§]is§‘g %Hre%{eé'ﬁﬂeﬂlogs “he COmparison
havi ng t hyjiepbechtivhzBowrtBe presdnte, a8cionrdr oSt e P RhdrE k&@kh@n reaction

conponent s _by et hanol or isopropanol précipitation, nenbrane
puri fi cat iBHeIsRCcas detivaen shy fifst pelytusteotid aed the reference paguerdec at basweert the first

&g”phét €s pso yonlfllcfg:ogt?e zi1<nedo e 'sétond Ipo tylm?cri'éoti%g.e f’l%ré%tgcles%ntl rgetﬁcg(? \rwllll géw %g %lisec'\:gsssgd ];nr e

greater detail.




15 rreg'aohm V\%t&?/r or in 0.1 x TE. 5) Production of a Fam |y of

Label ed, Linear” Wﬁ‘cl eoti de Fragnents: PCTIAES99/18965
tenpl at es produced by anplification aresthen used to produce a famly of

| abel ed, |inear polynucleotide fragnents from both strands of each tenplate
si mul t ane - fra t. producing reaction using a set of
primers. @ﬁ%l@(’}%%%%@%%ﬁ&rﬁﬁ:%p@ﬁgn onis 20 simlar to an

anpl i fi cation react pemreuahke iMAificalien, RAL %mwhge FAERLReAGP e
conprise a famly of fragﬁrrgnts r?él_o%n bot'h tg e(I:te lstr{aléé} I'an 8%%#3?&%%183
primers, mns tetebtained in suitildeiqliantiof ardd quitgnfos theashobenaingplification method to be

di deoxyterm ngtor at the 3' end, and term nate at each possi bl e

3
base cor r&$fo Mg uitable synpleH%an Rer preResest fromauprdiers shsh a thet Amegcan Type
gf'r g%gg' ??gfﬁlgrg Slection, ROERAAE TmD RS0 B8idi Rustidhe! fo %e%%cgtl ggiftﬁgﬁﬁeh% et @

( primers.” _ _
enmbodi menky, ube AdaesmnNy, engafsteiag avARsk 1R fbx,s?tﬁﬁh{ngrsﬂﬁzﬂ)l@gol nucleotide
foll ows, though other equival ent procedures wll alsSo be s |P’aﬁe as wll
be under ssampdestfyom various souress @ramviatiatik floin QiagemhcarGhawiwtonth; €f25r@8ice to this

di sclosurge. . First, a region of t ., bol ynucl eoti de sequence |ying
within H@Vp@gﬁp&?@@fgﬂ@y%&ﬁé@?ﬁ% Eaands 33? PrigigtInc 5 Beglder.d¢O, US, among
prinmers i Y, i Z t - i . : rred
Erbodi mer e TEPES S T e Ao R SR e BB e RR O iR
revdose pfok rampliﬁaitrqnfmam_)dshﬁﬂndihﬁ PER 2hd RTSPCR are well Rii6ien toSthoed WRE RkAAUt
50 and 2000 nucleotides in length. In a particularly preferred

embodi menfe atthe pol ynucl eoti de | ength between the forward and reverse
primer pair from

7 " their reSPEBREIRSY: gssmsdodalava Ry smsae el of
nucl eot i dgesiynueidoBBEK dbtained from a plurality of sarples. If % or rﬁofe%?}ﬂﬁgﬁoﬁﬁé(ga%ﬁes' S
made conprising the tenplate, the prinmer pair, a solvent, a‘'set of

four 2' dewxpnoletl poior theartatyisph dephbe pyfuitlébRee sangplgadre pedferdbly3nixed in equal

di dgﬁxynucl eotide triphosphates (ddNTPs), buffer, a divalent cation, DNA
depéndant PTERHEHONS pol ynerase and at | east one detectible |abeling agent.
Thi s reacgl 1 6 ol . i e gdon vessel, such
T i T T g v

thermocycl i ng reactNen, gpleadramorelspeufi¢ figforni®f BFHst ponlitRbRdePRL ¥ABEEE Wi fes
can be anal yzed simul taneously in the sane physical |ocation

ei t her by BIESERFCpINGHEQR Qraifptiy Phatlnast 6n¢ sfignenice variation is to bergetatmsingd.odtici ng
anpl i ficaf.j ' or, Nolelo] ¥ t | at.es. produced t tenpl ate
l(r)rp | :or gfé h((g:) p’ng&g&r}%}llgﬁr%atrﬁ?%l rpsgjggf[dir}%ﬁgﬁg&wgﬂ tﬁiﬂﬂ‘idﬁ :ééﬁ%%’n?fhc‘ﬁg@ﬁl Sare
bei BQ si NiehicROOBBILYE same polynuclédiriey 284 idYse Eﬁ(}i}?éan%zﬂﬁ% updt&kro®A e ihce

m xture includes tenplates that are specifi or ea

pol ynuc! daforaetia@bior dssame drawkatedrpolstnnoleptides norcdagdiei belesi wpan thd segidieofanal yzed
in separate ﬁh si.cal . | gcat 'il,ons si mul t aneously, to save tinme. Each
react i on PE'The Bfee %ﬁyQPIWUF]r‘?OQ which 1s sequengad 3¥1aE feshnigugs Welk Knawe 9 as

m neral QhdseQHitPSGREL tH aex beads, and the reaction mxtures are 15

cycled over suitable tenperature ranges for suitable tines.
The r eact3) dnnplificatioa ofuhe Selpeted Regiink y conpri ses between about 1 pg and 200

ng, ,and nore preferably between 100 and 150 ng, of the tenplate placed in a
vol of Once the region 1s selected, the region is subjected to an amplification reaction

according to techniques known to those with skill in the art, to produce templates. As used
in this disclosure, "template" or "templates" should be understood to include a plurality of
templates produced from discontinuous sequences on the same polynucleotide. In a preferred
embodiment, the templates produced by this amplification reaction comprise double stranded
30 nucleic acid strands of between about 50 and 50,000 nucleotides per strand. In a particularly
preferred embodiment, the amplification method is PCR where the polynucleotide being

analyzed is DNA, or is RT-PCR where the polynucleotide being analyzed is RNA, though



sol vent conprising between about 1 and 3 [err]| of sterile, nuclease free,

18 nmegaohm wat ¥0 @§11221 0.1 x TE buffer. The synthesized pri/rssy/ipsssr
is added to this reaction mxture in a final 20 concentration of
bet ween about 1 and 50 pMl es per react Pon for a total reaction vol une of
about 20 [err] The reaction m xture further

conpri sestig Ri%F%%‘PeyPr@é\sC&ﬂ by RE éwtarb&t armiﬁice!flon method fortthe polyouciettiies :

used .ﬁ?ﬁ%@%ﬂ%%ﬂge RS v ot B H B RER T beeie 0 i o ¢

five contdiguiomse. 28uitabld ﬂstfoE‘?errf&%hH&JP@R'aﬂdtﬂ’Ig?ég"QPé aéa?laﬁ ?'ﬁﬁﬁ% g Each

dNTP preferably has a concentration et ween err] nol ar
and 1 mmodcamertial sumlierfseincbxdugrmmdushmﬂ’hamﬂaelacﬁmeemlnat iPtsnat@Way, NJ, US; each
of t s between about 20 and 200 [err]nol ar

The eactﬁ’éen%?ﬁl%f’l?lg@s bt FERETSPYEEe BHbr VS etnd: Reskindrimemt Gy R- Afarerlip 4 ing
bases of e i deoxynucl eotide triphosphates (ddNTP) consisting
of ddATP, 68 gte @giﬁsﬁ}‘?‘:&gmp and ddTTP (or ddUTP in place of ddTTP).

Sui t abl e farensplhtecPwdBcation: ddATP: ddCTP, ddATP: ddGTP, ddCTP: ddTTP,

ddGTP: ddTTP. Preferably, one of the two ddNTPs nust be a

pyr| m di ne nucl eot ilda mn@rlteﬁ@mbodimen&rﬂmtemplasesmnodmed by teentrilifieatidm a

%artl cul arg_é/ ﬁr efe‘%ﬁ‘& od| ment, the ddNTPs pajr is either
ddATP ddGPEEHgR are purificd, "tOHéFaCBQP COBPORGAISGRCATRAINE £ BSHTIQUsS,

compet e jgRGHaH Qﬁos'e R mﬁﬁ &rpme aﬁo Lﬁortetz&nple the amﬂ@ﬂhu&ﬁn&@&%ﬁhﬁxrﬁ%ﬂ&g

| yi ng between th ends of the priners of the
ddNTPs i subjecttedad) bylym‘rymﬁndle gdh e&cxrqﬂmmtsr(ﬁta!g&fbsﬁkelQﬁcweﬂibradmlafnd terfplates 0. 01
uMto 10 In a preferred enbodi nent, the concentration of each ddNTP is

bet ween aft%mg the BXRERACE SiFe SO PUMEd T dsrtber amplifisatiosf readtionsampanests biiNTPs

o 11 f encinoLer ippropR ARty 8 diorial SRR or SEERER HEGRHPR, (aser
pol yner aggurifi@stioM, lthe t&mpméb@hsm@cbé Kyt ihRemEoN drbfesdbiy In sidtil NicRale Med N8

reference to this disclosure. The reaction m Xture
al s@5 corrpmgehmavm;f@rem OnhmTr% suffl cient buffering capacity to

mai nt ai n H  of ere cti t a . pH e of about 6.0 to
10.0 and 9 %08““’ zl ?‘nglf“i’ ﬁ’&ﬁ@re n‘é‘ﬂg‘lﬂdre%géﬁ“fé‘]“@' to 98C. In a
preferred enbodi rreqthe tg,g RubERiucddh

bet ween about 10 mM and @ao %M Cnd yparrrépglg%cgb?n Elgzh%t/elggda(g@% aﬂéerf%rﬂ&@g nivi
and 300 rihbeleds linear polynucleotide fragmehisefrormadoth arands f ¢ack tdmplitb emudanpsisBes at

| east one divalent cation. In a referred enbodi nent, the dival ent
cation i OYrfaRHRTI RredicHe; tgaction ping 4 sat qf aner&oﬁé@ﬁtaz@@mdﬁoducmc’ reactigm is

e ygeT, Qe el et G b BLSLAAN Sl GRIFEN TS

concent r abinprisof mﬁm}v\eem@h@m frlmIboth template m@@@aa@dwﬁ@ iRERO aﬁ’&tﬂés ed as
appropriate, 20 The reaction m xturé add| tionally

conpri se sfaxaﬂb@f {TaameRss ferminsie Bisa didepwyterminator atdhfpﬁrnmanand]&mmaﬂem'eadﬁe The
Beonucl o o8 ToE R et aR o FeP N elgr et Ve acinels PSP ERLl d
Ihrr'allzlg e sgc}llure?ﬁéég{ig?ﬁg ingd RMO¥nANOf fhe dehp1hd shi@fdst MAEDGP IR YO of ddNTPs
25 Ina preferred embodiment, the fragment producing reaction is performed as
follows, though other equivalent procedures will also be suitable as will be understood by
those with skill in the art with reference to this disclosure. First, a region of the
polynucleotide sequence lying within the template is selected for analysis. Next, a pair of
primers is synthesized that flanks the selected region. In a preferred embodiment, the
30 polynucleotide length between the forward and reverse primer pair from their respective 3’

ends is between about 50 and 2000 nucleotides in length. In a particularly preferred

embodiment, the polynucleotide length between the forward and reverse primer pair from



strands. A suitable concentration of polynerase is between about 0.1 and
100 units per @®oo/112¢acti on, and nore preferably a concent r at POTIU8H/18965
bet ween about 1 and 10 units per reaction. Sui t abl e pol ynerases are
comercial |y avail abl e from Amersham Phdr maci a Bi ot ech, Inc.,

Promega Corporation, Mdison, W, US and Perkin-El mer Corporation, anong

ot her their respepidyd Zrands is between about 100 and 1000 nwalecdidps i lengthd enbodi nent ,
the reaction mxturg conprises additional 30 .. substances to inprove yield

Thedh 3GFIIR SRR i3t cmprising £ Pl saeprime pair, a

or efficiency, enha
artifacts ) @@f - ugh as

deoxyi nos?or%gé}{t’ §§&®?Ifﬁri%%%g%%‘%tb%@%ﬂp@%?{es- ealgég’ %#%F§g?1 %e enpl oyed in
a concent gidebgmucieotidet trighesphitesitddNTPs), buffer, a divalent cation, DNA dependant DNA

9 0.1 nmMand 20 nMin %I ace of dGIP to alleviate conpression,

st ut Ser s Delymerase aphat legsa ane detectible labeling agentt HAUS reagfinarmixgre duedded to a-—

ion. A | | duci b
ndded to Shtapfh seadion AR Sen 0 &GN A Rufef §t HL B S S o0l such a.
gl ycerol, glgém(t)%/cling kxRS plaRr rlgs'ifﬁgiﬁlﬁs &%H&%ﬂﬁpl@%@ﬁ@l@é@ide@ caf e hgdpfegpancl

can be ad the reaction m xture to 1 nprove anneal 1 ng stTingency
of the prsimaitaneoiblgrin theesaartphysitd loragam esltdr \bg hiaging pooled sample éf ereadrigindiave a
concentration of between about 0. 1 % and 20% by vol une

I'n additi Smplae prluging REIPHFISHIPEJBRFiPBART hoPPONN (amRiaten PRoGHesdthy, the terpplate
essent i al

Co 0L proguin bl RS- 00FL SRR SoPhSAGHR, B oG gLy

i ncor por afdfyrel iyl cdBel @dioR! iheREStioh alehRdindua@XY bR R LES Spebific/fabelcad 10
nont er mi nati ng deoxynucl eoti des, or a conbination of the foregoing,

dependi ngpelsnudieptide. Obviougiynbewevendtwoygudgnugleotdasshe slsb bk pyalyresl insephratand
whet her the sapples are from ppol ed . ources, as wll .be.understood
W h et cPBrEal PestorestarbERRB e Satasime. aetitoisoon iy Bin feerlad Sl

sui tabl e £040Peih YafFie?IsdchGs RS EMSil ﬁﬂ?@m%{a‘% ehHOhLRE ﬁfe%aét%%%ﬁtures are
fluorescent "energy transfer abel's, lum nescent | abels,

chertisl um oedakonter Iseimblestemphagpl cangss fontsuitaietimeand 15 phot ol um nescent

| abel s, though other types of |abels are _suitable as |long as the |labels are
conpatible with thi ShERAIN mixgEe qare specHicaly comprisep betweapabaut dapginds2Q0ne
di scrimngfi t 1S, ;4 o] : Clel on
products @%{.na‘?@erﬂggrrgﬁ% Iéaglyblg/et‘tvﬁéél aba?a)flsl.5 Bmﬁ gﬁmgl{'&ﬁﬁ %E}%P(g%&rggo%ﬁ%oogi ment ,

t he | abel sdigericbhgfisifg bttweeeasnt analell @istedild, nudess rBL 18 RREGIN hatesloer

| abel . 20 A wi de variety of fluorescent |abels, such as
f | uor escefil xFEDufigr.e Thaisynthisized grimer pair is added tq His fepgtiopgnixsye isgfinabl e
fluqrescent | abels it abl e, shqul e em cal ly. stable for t.heir

| nedPpor abimsrRrich ihebfenapds 3ol s aseChg Teinbior ot By Shackil bpegpe of

degradat i gieaping performance of this nethod. Further, the
fluorescent |abels should have only nom nal i nfl uence on the

m gration of the re@hd teactigrodnot Sumtee compesas appioxmatgly edua tcona@ngatiaisng 25
anal yzed. Additi 1y, .the flu scent | abel s shoul d have good quantum

ef fi ci enciperiyr aNTPs: dA xéjict{ft’ idg# o ‘Eﬁ%sﬁ@ﬂ?"e&n@[’?ﬁéag ﬁ‘éY?tnFaz&Faésﬁbg"r ation
bet ween t [ [ t 1 SSi I

shoul d betad it P of §TTER S0l RaBlid suct ao whed MEreS RBKEHaHIE cBGhidus

spectsr al | ghyfrdsotesRided inatr enelan el betnadized h@ath ENTB SrefBravpviel anghltediavbng a
m ni mum of 5 nanoneters between their respective em ssions. The
exci t at i off YVeserhpuhd pacdarndflapmplay. dpa prefensed ¢mbegdimprsythezopceniratipn 0000

and 2500 Fis: Beop Fr SRS T RSPt BuP 5T 5L n0R 0 pr ef er bl y be capable
21(‘) bei ng atTH&F&%@'{iderbdﬁQe RE&BARY GMPFReRS HAWESon-Crick-pairing
bases of the set of 2'-3'dideoxynucleotide triphosphates (ddNTP) consisting of ddATP,
30 ddCTP, ddGTP and ddTTP (or ddUTP in place of ddTTP). Suitable pairs include
ddATP:ddCTP, ddATP:ddGTP, ddCTP:ddTTP, ddGTP:ddTTP. Preferably, one of the two

ddNTPs must be a pyrimidine nucleotide and the other must be a purine nucleotide. Ina



Exanpl es of suitable fluorescent |abels are fluorescent conpounds derived
fromthe fam | ywofoohl2opresceine and its derivatives, rhodam ne mITdUSIDI8965
derivatives, Bodipy[err]

(4, 4-di fl uor 04- bor a- 3a, 4a-di aza-s-i ndacefie) and its derivatives, cyanine
and its derivatives, and Europium chel ates. Suitable fluorescent
dye | abel pagticalaziynprefected|embodingint, ottt édNTPpaibis eithed\dl AXR1GGCTPoobes, I nc.,
Eugene,, OR US and Research Organics, Inc., Ceveland, OH_  US-,

among ot haldGIRudEREP, exibes pair pfyWhishiwill sesultdn somgpletersaausnes miprmagion about the

comrerci al | v_avai l abl e . ,Bi err]. from Perkin-El ner
Cor porati oeﬂ?/qu:ﬁﬂplrl]a i ?eqélﬁ%%eg}%nﬁggé’}é%{;i es?’r sen\g\? %:t%g &)nme.}s. attached energy
transfer pairs can tmcRREaeRNTH:AMMIRESHe@hERal diaséiraBb® bEbétwetnabout
anong ot her suppliers. 10 The prinmers used in the

react5on .8t uMetaccHhmbdé. [mb@raferred erbraiimer; thewdsceptration of each A@NEP ARl | y Wi t h
one or nore |labels as |ang as the 3! roups. of the primner emai n,_ exposed
to all ow tUsEVGsH APREL g@d‘%“%éﬁbt&ﬂ ng pgnqeﬂ atjon; Gfthe p%iqﬁdﬁg{lﬁ B “F‘Ef?%efﬁg and
reverse 1 AT A i 1.8 hehkod
preferred ff et ﬁ{eddgglﬁlgégagﬁgﬁ geﬂreggsglr’@gl e r&&lciquig% Pﬁg’% sc,l tﬂgﬁg tﬁ :EB (glts%ddésvxzni th
di fferent d88edsdrhid pslgmeRRe tisStillnGuind&reoll be MRaehithaRill ethe aftSvith
Suitabl e | abeled priners can be prepared by any of several nethods, or can
-be refspench 4e gds diselpswrei al |y, as will be understood by those with
skill .in the art witf reference to . this_disclosure.. For mpl e,
fl uorlgscent phosphor 'rﬁ?‘%%’é’g TRIX TG, RlsQ, SURPriSes ﬁ@Pffgbﬁﬁvglgeﬁuf.ﬁ%%nt%uﬂgégg end
of the pr | ABlcky o rhiinta i € ?H‘ dthd AASMon! MRk VB Sk HifheRIFlaBRING G 189 aan
be | abel e usi ng standard N hydroxy succlihim de esters or other
speci es ofovehe térhpayetescenpe dfygour 2e i0/38°20 In a prefetied ehbodimient rthe buwfiferas can
be introduced into the priners as the gri ners are synthes}ze . )
Furt her, offeft & eERi{Aion of brtaeen abayt 48 mifjapd pEP M gkl pye eé‘gﬂ% Bevesn tfliced
into the psrdrgglg?d 300 mM and conjugated to fluorescent dyes having

ac )

appropri ate tivitres. A typical concentration of dye | abel ed
prinmgss for use in tiHeSren@ionaixwee ithee chigpriRee ar RR® bhe divalval eatiend IR@ pMol es
for a 20 ul reaction volunme. 25 The di deoxyt erm nat or

t ri phosphanrefsrigd sehbodimeng the diveleahcation iumegnesiam chberidscralt in a final copgentyasiga| ed

ddNTPs term.nate pol | eotj.de Strand synthesis | he fragmen I ci ng
react  on.  Geeher Rt P SRR ST pEBETCHE I 4t Frc AR b g
term nati ofhoRCEYradiz0 hiM, Manganese CRREitE 941t R O&hheriration of between about 0.1
Each. nenber of a ddNTP pair should be | abeled differently, such as having a

30 di fidf &t 20 mMbcaphlos b¢ usd ashgpropdate. menber of a ddNTP pair can be
det egted, distinguished , . and asured separately. Further, h
‘menbéP of a | abel ed F"tﬁé‘iml?‘mé‘ﬁé@ﬁg%“ bj,&?ﬁpn&s a Po?yr%ﬂaseda‘éﬁp%s aclgﬁ%ave
di fferentl , 0 . ' '

Jp e ent! depbtint BU/EBORHefast OTHE HE ek B8 TR URUNCH BRAERES biBngeiaple.

... ynddC, o8 psigindl ekynucWasy, @ndonuclease oflothe¥ DNA depadaivd aplivityy 2nd should hevach

represents different |abels conjugated to the respective . ddNTP, to
al’l ow f ur t&red effacipnqyrand fidelity for theHacorperationoel cine, thessyrthasizing B s

i ncl ude fil j daim " i .

car boxyr hos(!lr ziqﬁ‘ldsri e‘,A %ﬁr}%ﬁlg %%%8?55@5%{850 %%%S% 18 %gﬁgg%?%gt ﬁgbag’lﬂglé) Odl é’lkﬁ‘ B are
comesci al feyctdvnabhdbloge prefdiaiarcohcentriic tEeteeBl Bb@CNand 10 units pet A€actigmd
Per ki n- El mer Cor poration, anong ot her suppliers. I n

a pr ef er r eShighlsquhlyreerasesanecaamersiadly avaitableofrom| Arerelare Rodratiadidtech, danT Ps

for use in this t hod.woyl d.. be t ween out 10 uMto 1. mM and re

br e or abl yPromea Corpgaalo MR, Mo USin RPreodmet CPBRETEn, g oter
concentratg,ﬁgﬂlié}g‘ each type of |abeled 10 ddNTP of a pair of ddNTPs need
not be equal“to one another. Rather, the concentrations Wil |
preferably be opti mnedprefeeddnbgdinent, abd rdacti@smikneranompritdiadditiondlh ski | |
inthe art for ] reaction product |ength, signal strength and the
respébt i veSURFRNGES 4o dTpVe iclher ¢fHiNsReYagniance polymerase pabitii and & allgydate

pol yner ase tﬁ’htc-tsl. i %p%‘?eﬁca{nﬁle, other FNTPS or stfp@}eéneggﬁ ngrsncht a@edeg?ﬁﬁgsrﬁ%d eotide

tri phosphat'es use e’reaction mxX
triphosphate (dITP) or 7-deaza GTP can be employed in a concentration of between about



15 sinilarly be |abeled to identify the reaction m xture which produced

reacti on produtVOIV1IR] g i s acconplished by |abeling alPCl/ikasiaes
dNTPs used in a single fragnent producihg reaction with the sane
| abel , while labeling all |abeled dNTPS used in a different fragment

producin eaction w di fferent distinguishable |abel. Wen
used, | a@‘élw %&m@'ﬁ H%P]ia?etj?ﬁﬁ%ﬁ? {p %}Ievmte compressipdy SHHETS O SRS 1%'5‘1‘ 51 anount
of dNTPs r r ; atio
of about “EiheT G B e PRUBInE RaKhoE A0 reranbY RiaREN; ol rine aedyd T 2
enmbodi negdn bd dikled NI fabitivethielpobineaaentAdditicnaly estganic solvents such as glycerol,

Once the reaction mxture is placed in the appropriate vessel, the fragnment
pr oduci néimeskydformamide, frmemide, sprienteilecanddsapgopapot eaibeiagdedstokhe vgaction t hose
with skill in the art,.such by .st an d PCR techni ques. using
Ferder at THEUE A0 RRERve ARPeaLR SETRRHI S SR ARG oo hen gkt G ORPDUNEL . set
of |abel 18819 (Bl BORLMEAonC BRI esh AboR of.P%“ﬁlnM 207, bﬁ@@hﬁx@. ,

conpl emeht ary strands term nated at every location beyond the prinmer by
a di deoxyt Br additainon tid atiolve dBcussetireabtionemixnee abmpireentsy i ieessedid i n

the tenpl ate strands contains a base corresponding to one of the
t er m nat Biesthsgeaasion products produced by the fragmemy, progiicipg reaction F@IHA Y leaghyagiec al

7 Colb BB ER bR LR L By P prmers B e pph AR08 1 oo
periigod OBO&&Tﬁﬁﬁmdfeokﬁl@e@mj; 85a tOMbMBYidd ¥thé RGefinP| Rp&did e, @

t enperature range o O[err]Cto 60[err]C for an interval ranging
from 1 seewbet and tBessd samples being ampdyded drel whétharrtse samples are from pooled

12 their ¢ ective target. strands; and a tepperature ra f

50 er 1] CUBCeFapb Al DESRsrstan FhE arterence 1o this ditfasiren A RPBRISE RS QOIRER 0 10
m nut es t 0f | S {4 t DA ¥ e.
These cy%‘ﬁggﬁa@ggﬁtf%gxg'?%g{% rssl??%/ P%Ifkagcrlltg& n%]%ees(ra&gfm%} ﬁes?reé%errllé re% g%/ r%g{fg\xseen
about labels, hhinesderfiQatielsreemituwnindscaitnately, phedphotescinanbels heé of det ectabl e
| abel ed reaction products. In a 5 preferred enbodi nent, the fragnment

pr o‘éugi nBhatelagineseent dabsksy fhonghathestypes oflabsle ar§§u§4bl@ssdong as the labeds argo
, 5 . § or. 6 : 4 . . Ho
w1 b compatoid ik 8 BefR B s BB PR Rligbfe s Sor A Trort BN o B8

this di spbelsYdn ohdEnotiitir] BAEhE réREon products 2iXflbd SERAFRL B B8 1a3¥els. Eepend on
the' prinmer |engths, priner sequence, polynucl eotide sequence bei ng

anal yzedpmftredremindimens) thedatet ts aither & AweresceOt label B fRvagspernit snerfry Reastei on
Product s; After production of the famly of | abeled,
| i near pB‘P?’nucl eotide fragnents fromboth strands of the tenplate,
thege | abel ed reachi e REQIVGE Flud t i hs PRe¥ NielseRIHIL R Al €
identified using the | 3be{?syan§ut{?g&}1dfeaﬁ%llg’t{}1 fxgs gg%%{:rgreldq o} gglgngmﬂrll For

r ef er encesesiaqhie meathaal. Switaplerftcbrescésy [4beB duithistt ltbul® be thepiicylyodabdd forpheiduced
froma second 15 . pol i;gucl eotide to determ ne the sequence variation

bet ween RAIPOFFION 1P| Bt [abeledrsagentyapdisheuld be resistant ¢¢ degsadasiondytisadice or

bet ween LSt Vi oLl a he second, pol cl eotiide. .This
s acco n%%}?%r&!éééea% le xﬁ%{\f}é&a f:\'qugerf ﬁxg tfuorescen% ?abels 58011{1? Il}'lg\{e OIBY é‘f’%’ﬂ%% Y, t he
| abel ed m@aedden e afdiation af @ieRedctibh BEbdLER WHeAehOtA&Ton products arb BBl ON

m xture conponents by nethods well known to those in the art, such as by

et Ranol @@lyzed. gydditioppiintthe Auorekrenplabéls skanld hivel godd qeamtieffigemyfot s ar e

t hen anal yzed b n_appropriate rocess using.an appraqpriate

i nstrune C.%tat’f%x‘}ff%@gg%s n&ﬁ@e TRSETH SRRATRLON Rebweqnhe §gfdﬁt‘%rhe'gvagng ahal ysi s
must be GgRAMN ROk BB e indEIdRth: HaSC1d Mdftl £ ifg 111 zed
in the fragmentc’ produci ng raeact@ggﬂ%%e?%gg%ﬁgsﬁgs?%%&g?p%éﬁ of

di scri m spattrally msolved fromi axg aaother at their sinisglog vizaskngth fhb eing nasinbetmess
strands of single stranded DNA of different [engths. 25

For exanPAneMetshe befteen thel IEspSelirmissiensi ohhepaxetialionsvavglenpds aranprefesablni t h -
Suishabl e | oadi t t hen al vzed usi denat urin

el egtgt r op%éé‘?g%{l %9)& %262‘?8@0%8?? ﬁ%ﬁ? And e erhs ’loﬂi“faé{&_g?%gst He A ‘#8’2‘813'1‘ Y& andar d
pol ynucl gt 980 8@CADS00Em. | PurieRME Yiuotedent 8BEL IsREUIA preferablyeQApaIS oftr €

di ssol ved in water or other suitable buffer and are m xed wth fornmam de.
Then, t hesmgagachedhn e pamsys, dERsagd 4dNITBserr ] C for about 1 to 5 minutes
and rapidly cooled at 30 4[err] C. Next, the denatured reaction products
are | oaded onto an appropriate instrunment and ‘ anal yzed usi ng

denat uri ng pol yacryl am de el ectrophoresis or denaturing capillary




el ectrophoresis or other suitable nethod where the instrument used is

capabl e of detWep¥hgzi PCT/US99/18965
13 and di stinguishing the | abels on the reaction products. The
separation matrix used for the 1 | ectrophoresi s nust be capabl e of

singl e base resolution for singl e stranded or denatured
Sui tabl e i nst r umenEXARREs Gisui peEseeny/ a%ﬁ}%ﬁqeéblpé“?%ﬁ?mﬂ%ﬁéﬁﬁlﬁﬁiar maci a

Bi ot ech, P

among. ot e e et G ad Aceini B B Bernfives TRttt @ st VRlsS B8 M et «
are al sogaa. ﬁlﬂu@%-ﬁqboﬁl%4@§1akdl§~1ndacene) andSfsebiRativeo e yahie Wad &Qfdbﬁ{/{hves

I nsti tute Mar shfi el d, , US. Both types of instrunents have

sof t war earfddf,urbpmnadElaﬂsﬂ sslmfablcifblopﬁamedyslaba:]mdmmmbjcmlﬂnea‘cbellablctfrm of the -

Rk T T e e
Once the, %&tﬁé’r doR%t ! Yl RH YA r%ﬁt?z{p rogg 1tr§ Xl?)éoﬁxh?er& (jl‘f'lgblEO a

ref er ence uence or to sim’lar reac rom a se

pol ynucl gRhiad Bi@ Dyky¥ EebnaRekkin-Elmer Corftatid. | Birtten Scubeinmade pth'elfsl wisti

pol ynucl eoti de and a reference sequence or between the first

pol ynuc! gtacheteengrgy transfeargesh dambrmoliziced fromyAhmedshaon Phamagia betegatlaeni ned.
Addi ti onal I%% til results of nultiple anal yses, and the sources and
phenot y p¥8°R% ° ﬁres_”@Blr’ﬁfFes can be conpiled 15 into data bases for

addigt i onal anal ysi ’Ph@éli‘i’m&‘?rurs@d Al thOPeackidt HB&kre c%’ﬁ@}a‘bﬂ@&‘ af ¥@ir 5' ends or
pol'ynucl eoti des sequence can be sinmultaneously analyzed using this method
in the ainsdrnglyewith one or mosalabéloas long sithe,3'OH gvoups dfeheiprdmerstromdinbgxpbieds e
with skill in the art with reference to this di scl osure. 7)
| nt er pr etoallognthe Polyaseass ¢ ﬁe&sﬂ%w&bé& Prrlﬂl%f Féé@ét: POt fprvrad apd revepse

-tI)_Se pref Slrxﬁigx% c%%ﬁab%{edqﬁpﬁﬁgﬁt? %15 hI? Lis p%l rr%? H]{aggl%tfoﬁy%rﬁ 89 'f%% selpgggijged
used in pﬂammtrmdelear Rt @bfedest labels that canefievd@stingBisEid fréh@ath fmti‘ﬂh‘drl ons.

First, source- |dent|fg| ng |l abels are used to identify the source of the
seddences lsslehrlesoprivpers lsen beprsparod bpaoyl aEseyetay meftods par@nibig

3R T B BT LS T
i ncor por aﬁse@isa&éu% " PBCL{AHIR AL gﬁasgmqmﬁdlem& §d 0 itBAU Ifoe? ’Ehep330|

| dentifying the signal from’these then all ows determ nation of the
source ocndpmfahe priowers or to internally dﬂbe]t the prigmecs i Dire prirdycinis@que bedabele e
derive ondly, bhase-identi | abel s, which are

fy
d| ffer en’t‘sm%lﬁéli‘dé‘rq Nowidree %HPE%‘SC gtiers or pHish sreciss /Y theafB’@?§°°I§rd§e§J%eéﬁf“‘teo
f t
i Prer onp it e L DB B8 1B SRRGH 1y SRS aobe primes arp sPRBLHANA | 10

pr oduct sFurther, other reactive species such as sulfhydryl groups can be introduced into the %rn?nérs
The uses of these two types of |abels w I'{ be better understood

referen c@ldt gonjugated to {Iheresesnt dygs gviax apgropeate reactividies. i A§I/P1é§<lzmp¢@frat1%0f

{aner (VR BPelydot 0% I ARHERod ponte b BERRLE A T BREE SR g Bnndeo

reactlonfobasgoaﬂll}lgmoha@m&ne( B). Further, the ddGIP rrenber of the pair of
di deoxyterm nators 5 has a green Iabel (G, and the ddTTP nenber of the
paiZd of di deoxyt erﬁqﬁﬂmteﬂa@a@rmphmphates used inl thbedaciiof mi)(tnreeaﬂclilatbieknd, a

P agmont 115 GRGES AT BA PR RPN TEprEas Aok ophrepradifiite, and

purpl e | RB&IcR), &ell as allow identification of the base at which strand termination occurs in the

(

reaction products.
Each member of a ddNTP pair should be labeled differently, such as having a
30 different fluorophore, so that each member of a ddNTP pair can be detected, distinguished
and measured separately. Further, each member of a labeled ddNTP pair, such as ddATP

and ddCTP, can have differently labeled subsets for each fragment producing reaction



for the fragnment producing reaction containing tenplates froma second
sanpl e. Tabl e WO000/11221 gi ves the expected results of the two fPagnse/18965

produci ng reacti ons and shows the distribution 10 of | abel ed reaction
products expected in this exanple.
TABLE | First Sanp

Second Sapgsfasmed, such as xla@rpﬂddrér +¥asid Azand qur@enymc ~YREdEs mpecnvam'rmhere

Pri mer- and er m nat

ti and
Product X% d@f&l’ ?C yu eacBrregﬁﬁmts dS %a}éaﬁ&?els con;uga[ed t@(ﬂl%;especuve
Col or r Er id O
Eor var d- Rdﬁgg%T%_allovpﬁllr@x r i entlﬁcatlon of the reaction Brag&é{ Sag%g‘%%!agéﬁ nlg:,lu%, G
O For ﬂaﬂsxdsdﬁm dﬂd’(ﬁﬂi{e ll(D rﬁbda}ﬁme 6G anﬂ’carboxyrE@da\nﬁnd-aBlongd)’fﬁB?—l%els P, R Y

20 se-B ddGIP-G OB, G Reverse-B
ddGTP- G Slrﬂtabk la@led ddNTPs are cogymergialiepwdlable fmrzmewhamd’hagnaora Biotech, «—~p

Rever se- ddTT Thus, as can be

appr eci a'?gﬁ ﬁ]tl\f%Eg%%PCorgg(rgﬁ% eamoggcqxperr é&%&"i%sn product _can be

identified as to itg $pRRdrRdS@Modfnerk, SHP bt @nSitRng fﬁ@fﬁs&&'&l?li&tlédrkﬁll\bﬁ%e

while the 25 | ocati on of the term nal base can be identified fromthe

anal ysi s fofr ushén ﬂwgltmodﬂvqulrbberlmwearmbout 10 uM tprlomd tand imore prdferablyi on wi t h
|ate strand. | n the above

know edge of the | ena]{ﬂ& é(?e t e;ﬁ . _
exanpl e, PRERED pquh 1 &t 0GuM: guever cte sprregirtion licash Wpe REibsledse from
reag on INTP of B UFRINTER %é&‘&m%&%ﬁ@aﬁé‘ﬁ% gx%ol?ﬁe?a fhel NBY cgr?ééﬁbﬁbt”o grange,

are rom primer enpl a e stran ecause t hey
contain redl p@lftdalﬂﬁr Ebeea@ﬁﬁlieﬁraﬂtd?ﬁingdo B¢hiiges 1@0% to thdd@ GANSRIlL ke GATHAI N
gr een. Y considering the | abels of the reaction
product s g@ﬁ&namrord’gctémgm rﬁ@l@ sirpargth and the raspestive eficiencive ophe iddNI®sasfa om one

anot her, a ste &1 H{ ae @ forward and reverse strands of the
t enpl at e %“&ﬁf &P yﬁ@(ﬁ SR 1z§:gnp| e fromwhich the reaction products
derived can Further, the deox nucleotxde triphosphates used in the reaction mixture dah

be identified by their |abel ar?d t he seqa ge var i atI|1 ons beta/eeln a

pol Whucl esimilddy e dahetedf toridentify the reacampligtuenehiah paddpoedcieaaidnderoductm Ehis
second sanple can.b Fur by anal yzi ng relative
intensiti g:é%qm a&r&f b}giﬁ??sﬁ%& @ﬁgbr Hi’ |ua%€meaoruagﬁaér@graﬁntpnr%{mcsrewtm t he
t wo th SR R fESan v Al rm&oaf mfgasd GRITBY L) iSRS FrfmenP Broducing

occurrence (0] € variation can

I n the seagibrewalpldffertialistingaishadle Rbela wnérvméﬂl a@érb@lawaﬁ cadstifiite 6Alya
single allele or on two alleles is determned. For this pur pose, the

fragment Hraiwaciibe tosd @moynt fINTPs. Whempdedr lnbeledidNAPaard prefeyabiy prasented

real on hEERrBATLE DB St HEE ek MR, o BRRTRL N Rea e REEE ] Sgrent

produci Ngepdfbdimerite @@t dNTPIAE fRoRketly afdeled(B) . Further, the ddGTP menber of

the pair of dideoxyterm nators has a green | abel (G, and the ddTTP
menber of the pair @ﬂcedhde@zmxemmmmtmphcd:[am the yEirbmate vessel, tHeafbagmeny) .
Table 11 | yes t he expected reﬁ%Jd 1d shows t he d| stribution of 1abeled
reaction odiicing FrRGUOIE 15 AoEOmRisPeLAGCRTiRg © teshRigye known b those with skill in the
TABLE 11 ar¢, such as by standard PCR techniques using temperature cycling. This fragment producing
25 reaction produces a set of labeled reaction products comprising a family of labeled
complementary DNA strands terminated at every location beyond the primer by a
dideoxyterminator at the 3' end where one of the nucleotides in the template strands contains
a base corresponding to one of the terminators pairs.
By way of example only, typical times and temperatures required to
30 accomplish the cycling conditions are a temperature over the range of 90°C to 98°C for a

period of 10 seconds to 2 minutes for melting the template strands; a temperature range of

40°C to 60°C for an interval ranging from 1 second to 60 seconds to anneal the primers to



First Allele Second Allele * Prinmer

Ter m nat or Re@od/i 100 Primer Ter m nat or React i @@aT1/US99/18965
and Col or and Col or Pr oduct s and Col or and Col or

Product 20 12 Col ors

Col ors Forwar d- R ddGTP- G R G Forwar d- R

ddGTP- G their respectiveRarg& strands; and a FompeaatdreRange ofdlTCRe ¥5°C for an interral Y
Forwar d- R ddTTP-Y R Y Reverse-B | P- G

B, G rangip |30 geconds gd@ppinaes o extend the primes by the actw%fs}g%é\l%
ddTTP-Y =B P-cY: rwebnZBout
By refer éf?&%“?faser hfhﬁ(sg&y;\%less%ra 65%%@3%53 Hglcﬂ)eélztiggrqﬂ%o%\ﬁt eé’ %%IF faélastﬁr“é%gti 8?1
product s gpfhdsh SRkentTobRth dulficléitiguentftied 6T @dtkdistle labeled esavriditipductey én se
strands. Then, a conparison of the resulting products arising from
forward apreferedembedmentrtls fraguentipadducing reactiondy parfopmed nsiag 25 cyelss a#nd-Eol or
all ow a determ nat,i o o_be nmade as ether the variation.ks, 30

pr esent oier 3R seconds,| %ﬁrfof %e%gnﬁ%fuédsé_d% é’%r 4 minutes. I-ff)wevcr, LS Will Be

EXAVPLE | T HODRQ L QRATEARNRe! BENDHR:nANmLSNP
FROM A understood bylﬁbé\é%;wﬁaﬁaﬁ%gfh E DNAGI SA!I\'?P(EI_EII% it I%OVI Vi w\/l BUAL

16 and temperatures will depth@optiRyeitter f@igiad priasr ss@ehceppalghwnieritide t he

| ocation and identity of two di fferent single nucleotide .
pol ynor phiegnence heimngraogliyasl ox NRNAoROIIMSTase ulldEed- t he human growt h

hormmne trapscri.ptgnal..activwator (GHDTA) and the human growt h hor none

(GH%3 é)xnﬁéﬂggtﬁeﬁ@"%‘ﬂ%ﬁ“was performed separately on DNA fromtwo

different indivi duaixﬁar_ @asuctén of thel f@ﬁﬁlylo@%@le&é@ﬁnmﬁwm&m&f@gwmh | oci
i'Vi

1 and 2. The other iIn dual was honozygous. at loci 1 and
honmozygoufrorh taith btwarids 2f thErtempiateh thtsavtabelpé réagtioneprodects fromohe first

First, 2.7 kb tenplates spannin he. regi contai ning the GHDTA and GHL
genes f r oPRlEENckeOtde AL '&G@lf‘cﬂé’ls’é‘g%lép‘ﬁ g?‘ﬁﬂ’ﬁrl et Cﬂ&pﬁrﬁgﬁ%ﬁ%wgt andar d
met hods.  Then S LG B Banebirimadecche
reaction ﬁl%eirfrﬁcreesgq%%lﬁ guI [r:Ie %‘c‘{%scen%)élf’idoi:ee‘i a@gﬁgyﬁ =

2' - 35di depnyRugdsiat iislgettmiiphospbaicase vafaiondtwieepdierfist polymuckeatidé ambtheer e
perforned on each sanple. One reaction was performed usj ng{ the pair .
ddATP: ddCRferendeesequence or begween g dirstaelynuglsatidannditbe sqcant POIgARAIE0pe P8 ned
using the, pair dlg%$ dngF‘)’ (the "dT reaction").

Each reactSidHHY 8 %81 ned conponents from an Anmersham 15

Ther noSequenase| er rPirwﬁrefﬁwr%,nt%&%berazlqhﬁzti_sﬁﬁmsds nge faifeeddkémalecotheli ng t o
t he manuf acturer®s instructions, which conprised 1/10 the anount of
t he fol | omiaptipcminfaremponents by methoduwelbknoyxn tedioss iprihe et Bich 23 by gthagel dnTP
m x,. 20 ul deionized water, 10 ul of. Ther,noSeguenase r - 150
ng & t enPresPEatiohd %P‘H&I{quelébfé%dcwa%}f%ww%afﬁﬁ%mra@w escfgby ln%p;}ro% |$rer s
whi ch spa (i RAHARC THEbrdcBRed i ¥RaTot ARhARI Mer S’
5 20 é%ggssq?ﬁjé%&b%ﬁfogg%hlgﬁs a soq‘go {(gci %gd%{lmtlﬂl of rhodani ne 6G

| abel ed dadiTRivimdstlbeldapstile of detectinR@d Habemadtidg 6ftReenTthe 140l utdired irothe al so
contained 1 ul of rhodam ne 110 | abel ed ddGIP and 1 ul of . TAMRA

| abel ed drgment producing reaction method and mustbe capable %f\;gwxgyn%ﬁlg QP JESPIYIRES Br event
evapor at i LG r ' : [ i )g@%ma nt

pr oduci ngg?é%?t’alg%%f%g%g?‘saﬁégé%gg%ﬁs P%lsl{l glggfgﬂédﬁegtw’gﬁfgﬁf%gﬂ?}.ﬁ 25

m nuses at 96[ er r] CRogxaaiphe ahd pgifield 1itelseranids produal]dn bl Combidd avith
extension of 4 mnutes at 60[err] C. Then, thirty addjtional cycles
wer e per f switabte loadisg seagerys end thon spalpredsising dpsauringelectrophoresisdwderscogditions
50[err]C and 4 mnutes at 60Jerr].C with a final. extension of .putes at
60[err] C. Shbhar (U thGS B sdndafd p‘é&?‘\fl\‘%‘?ﬂtﬁqﬁ SEER Ny, nt%gu?aéﬁtglle]of%acrﬁm%t ure was
chilled t ro%‘é{sra}gdifsgd?%d Kva@élf‘%fgloﬁér suitable bi¥et ah& Hﬁvﬁﬁe@’&q%ltﬂaﬁnarg§€f“ on

products re transterred to 1. tubes. Then, the DNA 3

pr eci pi t afhen,biepadi denamredfbyheatingdt BMCsfod abowt dce S atieutep khdrapjdlpnebiédatul  of
-20[err]C, _ 100% et hanol.. The tubes were chilled to -20 errrlC for 10
ni nuiks” afdCt Mt cdadenaterge gearBen products are lopded RngdsarpgPPIRT IR rment and

analyzed using denaturing polyacrylamide electrophoresis or denaturing capillary

electrophoresis or other suitable method where the instrument used is capable of detecting



17 ' Next, the ethanol was aspirated from | S
WO 0 1 1 .
and the pellet sovvg/rlgzwashed with 300 ul of -20[err]C, S%éf/g?sﬁgh%%

and centrifuged for 5 mnutes at 13,5003x g. The et hanol

aspirated and the pellets were briefly dried, then resuspended in 4 ul of
dei oni Ze&hd’\ﬁ&tﬁ[glglshmg the 14tRls dohBle AaClidproicts. S?ﬁ§seg3raﬁbn ‘ﬁfatﬁi‘uéd’cltf@f il
standard MapMarker[err] 400 (Bi oVentures, |Inc freesboro, TN)

| abel ed eledttophaidRia roust ROXapehls efchingly basesqmehltmmﬁdnyamg‘[hsﬂax@n@ oedenatured

wer e vortexed ano{)then heated for 10 nminhutes at 37C to conpletely dissol ve

the pel | BN, Suitable infgmeniaion.is cRmmerqigliveavailable fropm AmgEBamd BFPHER r eact i on
pr oduct : o?echh fncb 0#41{%5 ﬂlf thRcdiy Q?%,u and Perkin glraer Cor%ran?n 2@% Jth&ac h

sanpl e contaihing Feact T on o] s was ad

dei gni Zesbufr&rsrramdi@onanyosxﬁtame cARayBA® ihsthetent e GROACA 1LY, Budenttte The
tubes were 10 vortexed and briefly centrifuged. Then, the sanples were

denat ur eBCAFULS froimilie ddarahfiedd fstitute, Maralnfablde& KUS. Both Iyees ofpinstpumetc.

Next, the reaction_produc re anal yzed, on n AB PRI S - 310 Cenetic
Nral 761 BN GRTBBROR 18 SED o T 50 CATCHR TRt BY Heciiohenat B ThoRSHrang. Pop
4 gel . S r ! i
injecti Oﬁeacttxon,sﬂ- o (;ty ngg)qs ecgglgﬁg {h? eﬁﬂmg %ﬁl Ogg{%}rﬁo% g%egdgfgtggﬂgi%&%}oﬁor 24
m nut es gid £ffywts ] C using appropriate spectral CCD nodul es for the
dye sets, These conditions were utilized to resolve the fluorescently

| abél ed reaction Once theé%hﬁ&ﬁdﬁ%ctlom@f@%s%mb@g@e@%@rerfgn@éwése an7
anal ysi s oftvvare rom Eer Ki..n r di t he

o et e et R et A FeaBn pragcts triid Brand ity RSB alyAef ahd

corres p0ﬂﬂ'¢3ﬁaﬁ&1s%ae&n(tﬂei ﬁ?@@ﬁﬁ@é&m@ @hd ar}@kefe%ée £é§d&1c89¥)bem%ﬁ th fifst zed
for 20 sanpl e data, and the yell ow (TAMRA) channel was utilized for the

i nt er nal payamdeotide afdthe second am}yeetﬁﬁo‘lfymmndmaam bet deterbilined, &dtﬂ@rﬁhlgd&m ne

110) and the yeI | ow ddTTP ( annels were utilized for sarrpl e

data, anfFSieo rl@alnpk@@)alyewaﬁﬂ% Fhev&%rcei 4 &t@amf/e?s qftle samples capfecoppiled
st andar d; b d.f reacti on were
co?rigar edmtt%d%tﬁgaies for awn%amﬁggnggﬁgéﬁﬁ%xg gaﬂﬂ&b?‘mﬁ%ﬁ?ggl viduals in the

regi on fpeiphedtedides Seguence e de sﬁmﬂtaﬁmﬂgrams@fe(i using thisdaéhed in tht adiigie

proper |location and identity of the SNPs. This denonstrates that the
present rpéwmwn@@ﬁrebés wikbe tlféfier%wt@/ hase Vit sleillfiy the ast withirefesensg tostiiss f r om
a DNA sa 1§ from an individual.

EXAMVPLE T C%‘“’ USI NG THE PRESENT METHOD TO LOCATE AND | DENTI FY AN SNP
FROM  7) InterpP&atibR of EMBLE IMoXpbiRES AP RERAIANJagRsGENOV C DNA SAMPLES

18 The present nethod was further used to | ocate and
idé@ftify SNPs in niht preéegred modes of détegimal of dbet bglbditeastiorapradiets piodticadelsy of
pool ed g €s 0 ooled 2.7 . kb tenmpl.ates, each
obt ai nedt é’r?PF%‘c‘PB@BEdFtﬁ“I%?g]r‘%Cém’Im“ taesraige lahslsyed Bothp ghethod; oJfl%ﬂ 1a%

in the f@rt@i%d“&fﬁe?éﬁ?hﬁfcﬁoﬁsat'os 1:0; 40:1; 20:1; 10:1; 1:1; 1:10; 1:20;

1:40; 0:1. Each of t hese pool ed tenpl ate mxtures was subj ected to
the present net hodFm fanr¢chigentitly gl latwéstart msed to identifx digberck of Gieeseyeacts on
was perfor med u5| ng a ddATP: ddCTP term nator pair, and anot her

react i onfeREESCIHEY by AGHOMRIOGPCERITINCQIATRting differenit Gtingaishably fiebefedact i on
progucts prithés§ or labeled rﬂ)'?l?ér%ﬁ?aﬂngﬁ\lﬁs E&%%rg?llx 1néo the reaction products, where the

same label is incorporated into reaction products derived from a single source or pool.
Identifying the signal from these labels then allows determination of the source or pool from
which the reaction product sequences were derived.
Secondly, base-identifying labels, which are different labels from the source-
30 identifying labels, are used to identify the terminal base on a reaction product by

incorporating different, distinguishably labeled dideoxyterminators into the reaction products.
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identifief Dy Therir cehQf sfhpleer ences. Furfther, the r§36hd SEmpiLduct s
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when pool 5 Qafnple |  C@@dONM|Cc JAAd WeT @rotued |t Qampieducecqigol ed sesl af eFroduct
containing thé SNP, and when the tenpl ates |containing the SNP were
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of preferfred—— 1 enbodiHents-—contained-Hereln

20 WHAT || eversarvggdrgr-Y | O, B, Y P 1) ReverserBoddd¥TRidt privilhi hg
the presence and identity of a variation in a nucleotide sequence
between a first pol ynucl eotide and a second pol ynucl eoti de, conpri sing:

a) providing a sanpTaugfastchebé appmeciped frotcthe abdvdesxample, each reaction préguct
selecting a region_of the first polynucleotide potentially containing the

vari at i on¢an be identified as to its SpmplgFORCE; ISPl st agd EFminaging hases vAle dhg
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In contrast to uncolored ddF patterns produced by radiolabelling, this example

30 demonstrates that patterns resulting from the present method can easily locate and identify
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be selectively identified by their color differences. Further, the reaction products resulting
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nmet hod of claim 30, where the tenplate producing anplification reaction
conprises subjecting the selected region to RT-PCR 42. The

met hod of claim 30, where the first plurality of double stranded

pol ynucl eoti de tenpl ates conprise doubl e stranded nucleic acid strands of
bet ween about 50 30 and 50, 000 nucl eoti des per strand.

27 43. The nethod of claim 30, further conprising purifying
the tenples to renove other anplification reaction conponents after
subjecting the selected region to a tenplate produci ng anplification
reaction. 44. The net hod of claim 30, where the fragment
produci ng anplification reaction 5 conprises subjecting the sel ected
region to PCR 45. The nethod of claim 30, where the fragnent
produci ng anplification reaction conpri ses subjecting the selected
region to RT-PCR 46. The nethod of claim 30, where the
selected region of the tenplate strands is bet ween about 100 and
1000 nucl eoti des per strand. 10 47. The nethod of clai m 30,
where the at |east four types of nucleotide triphosphates conpri ses
dATP, dCTP, dGTP and dTTP. 48. The nethod of claim 30, where
the at | east.four types of nucleotide triphosphates conpri ses dATP,
dCTP, dGIP and dUTP. 49. The nethod of claim 30, where the
termnators are 2'-3'-di deoxyterm nators. 15 50. The net hod of
claim 30, where the first term nator conprises a pyrimdine

nucl eoti de and where the second term nator conprises a purine nucleotide.
51. The nethod of claim 30, where the first term nator and the second
termnator are sel ected fromthe group consisting of ddATP: ddCTP,
ddATP: ddGTP, ddCTP-ddTTP and ddGTIP: ddTTP. 20 52. The

met hod of claim 30, where the first termnator and the second term nator
are



selected fromthe group consisting of ddA‘I:;ddCTP, : P, ddCTP: ddUTP
and ddGMO @eUPH 53. fhe,method of cl ai mpeayUsabresses
first primer |abel, the second priner | %Bel H get Has Been Reflacest  nucl eot i de

se

| abel, the first term nator |abel and t '«J | HIYr | abel are
¢ bel's, fluorescent
chem

sel ected 25 from the Br Qup consi sting of
IS: | um nescent | abel s, m nescent | abel's,

eﬂer gK tl’mfs QMIME .
54 "The. met hod Lot > g1 SRt R ERSER o idsprin @ Dhefeion 1y puciggrice

nucl eot i dgequence betwkdd PHES phdh@Sedidatnd & stdhe Esgnwléd@ida, ddnfigsiisinpdc| eot i de
| abel conprises between about 1 % and 30 about 10% of the total

concentration af providibgh eainpieof tetfirstepolyniupleosghat es.

28 55. The mﬁt hod of clajm. 30, further conprjsi NG on:

puri f¥ing the PABRPLEEAE810RGf the first POIYTBICI?HH BORIBHY CRRI; {E308eruici ng
reacti on befor YT (WY i q L i : : : bases
in the 3el ect eg) re %‘%gﬁéﬁfﬁhéégg i%@@%ﬁ%ﬁ%%h@ﬁéhﬁ ¥mplification 1-E)J(:tIBH?OSG. The
net hod of peddacenn Puraiityesfelooble s@inde® pelyatclediie itmplhtep whithrinclidethe gclectdd 5
primer, a portion of one of the types of nucleotide triphosphates, the
first termgi@mor and the second termnator is |abeled, and where

det i Ni the, | ti i tity.of t b i I d
Fegi on of he £} PETRHREaRTLof bl Jitker bSPRERERe Hemens fomir slSdise

I I -t : : i ; f
The Bor T oS Pt Se b A g B e
by: 10 each of the famaily pf fragrontsyare teyanmpite] byf a tdnmimenr an the 0 lepd o€ Hedragieent,

b) selecting a regign of éhe second pol ynucl eoti de which corresponds to the
regi on of and where the famidy pkiragragnfs,ineluge af lgast 9a¢ agment|trmipating;ah 4G RsHble
vari ati on; j.ecd b I 1 e
second pol§ituSTRESTPIFS by ghe BrmEHREY S dihdrith SOSAERRRIAL Wpldf Hefedty bR
reaction fpgnprgduce a second plurality of double stranded 15

pol ynucl eoti de tenpl ates which include the correspondi ng region;

d) ptdduci ng ae}detonainingrihe lpcation andddentity pf atdeast gnoneyofitbe bases drethe selgetedt s
fromboth_ . rands of the tenplate sinultaneousl - a . fragnent

pr oduci ng r?gé%pf g}qsf-%rﬁtcgogmqg-g?nge us-mgngt)le ?z{'bels present ANk Hpg)x}{%pt%éeapd of at | east
two priners CORpPEdripatihgdhd ReAttbnRint Mintif6F Be bRt UbeRhERWith the location and

ii) at least four types of nucleotide triphosphates, conprising at |east
two 20 identity of basek frémraesetomigtodynutledtide, \MdretynidGrtifying plee presegcd akslgntityd
iii) two types .of fragnment term nators, conprising a third termnator and a
fourth t ePﬁ? Yafigtion in a nucleotide sequencgbeiweep iae sefficied (pBIPREF the sy H’PéY‘I‘UGFFPP&e

pri fl : } e strands; 25
vvhep%dt hquélffl ;Ctg Frte g%%ﬁ%g? g$15§§§1&1t@ ﬁgéoggg)gﬁéﬁggét?ﬁehat or are

non- Wat son- Cri k- methad of claim 1, further compidéipepueging ee teiples adrdryovefother
fragments are termnated by either a first termnator or a second
t er ni nat ormRlificaftonFeacsion cofpenratstafigy sehiecting ke selected region to a temypiate @redysing

famly of fr S._.J ude at | east one fragnment term nating at each
possi bl e l%é{l gﬁgﬁegﬁlrrgé%%b‘ed by the either the first termnator or the second

term nator, of 3t eHe Méthod of 18t | ORh&E thdRriBERbRsS RnheSiOhe SimBPbhIabae®) at e
strands fl anked by a priner; e) determning the |ocation and
i den?i ty dpeartpolgasicotidmragmenthiamilyses 2i-8'-gideoxyterminatorgor r espondi ng regi on

(2)f9 the second H(.)l ’f(rgzur%!:tﬁ(o)cti Iop Slaim 1, where the sequence of the corresponding region of the

second polynucleotide is determined by:
a) subjecting the corresponding region to a template producing-amplification reaction
to produce a second plurality of double stranded polynucleotide templates which include the
30 corresponding region;
b) producing a second family of labeled, linear polynucleotide fragments from both

strands of the second templates simuitaneously by a fragment producing reaction using a set
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58. The nethod of claim57, where the sequence of the correspondin |on
of the “@H@Gﬁ@’polynucleotlde i s determni ned S|nultaneou§C§ﬂ$#
deternlnlng the |l ocation-and |de§f|ty of the bases in the selected
region of the first polynucleotide. 59. The met hod of cl aim

57, where oduci ng t he |rst f led, |inear
pol ynucl eo&' “ﬁrpﬂﬂgﬁt whers gach %%Eg Qn‘i F?émg' J’Fﬁﬁm&mrw@mmamem | i near
pol ynucl e SRR
B0, The marpifator at the 3, eh@GFRR Gaghitnd Ghd ShEFRnt SORF RS flbments inglpds g
?Ed éhe least lonft:) fxiaglmbﬂét ttexgmﬁ?mgk?ﬁa@ poRsiblebafy, 'rEﬁ‘Eseh%ﬁfb‘y th@ﬂ:‘i'mmﬁfre of it

ir pr|ner abel an e four priner |abel "are al
di sti ngui pvaBerof bqjh]t@g@lhteg)m@ds flagked by the second pltersThed net hod of claimb57,
wher e at Ieast(ﬁdgort' on ucl eotj de

triphdsphat es i o "“'g %fmci ﬁgﬂtﬁ@g ﬁﬁle?séﬁ?rF’? OBF}‘G{L&B@PBGM selsetesy
pol ynucl e%%ﬁ&ﬁ off'il?egefE%ﬁ@%??ndc ﬁh@é%xg &{g fse;&%ﬂt %ﬁé Q&Bh{i’ ?%Alr?yg% Ceh a

62. The nmethod of claim where t ternlna

third fragmeinés. m nat or | abel and the fourth ternlnator is labeled with a
fourth term nator |abel, and where 15 the third term nator |abel and the
fourth termnator |abel are all distinguishable from each ot her.

63. The nmethod of claim57, where the third priner has a third priner

| abel , the fourth prinmer has a fourth prinmer |abel and at |east a
portion of one of the types of nucleotide triphosphates in the
production of the second famly of |abeled, |inear polynucleotide 20
fragnents is |labeled with a second nucl eotide | abel, and where the third
primer |abel, the fourth priner |abel and the second nucleotide

| abel are all distinguishable fromeach other. The

nmet hod of claim57, where the third priner t he
fourth prinmer has a fourth priner |abel, the thlrd el ed
with a third term nator | abel and t he fourth*tanlhaIbrsls | abel ed
with a fourth termnator |abel, and where the third 25 primer | abel,
the fourth priner label, the third term nator |abel and the fourth

t er m nat or | abel are all distinguishable fromeach other

65. The nethod of claimb57, where at |east a portion of one of the types of
nucl eotide triphosphates in the production of the second fam Ty of Tabel ed,
| i near pol ynucl eotide fragnents is | abeled with a second nucleotlde

| abel , where the third term nator 30 is | abel ed Sﬁ*?dkﬂexm1nator
| abel and the fourth terminator is |abeled with a fo ” ernlnator
| abel , and where the second nucl eotide |abel, the th | abe
and the fourth termnator |abel are all dlstanU|shab ron1each
ot her.

66. The nethod of claimb57, where the first primer has a first prlner

| abel , the second priner has a second priner |abel, the third
primer has a third priner |abel, the second primer has a second
prinmer |abel, at |least a portion of one of the types of nucleotide

tti phosphates in the production of the first famly of |abeled, linear

pol ynucl eoti de fragnents 5 is labeled with a first nucl eotide | abel,
at least a portion of one of the types of nucleotide tri phosphat es
in the production of the second famly of |abeled, |inear polynucleotide
fragments is |abeled with a second nucl eotide |abel, the first term nator
is labeled with a first term nator |abel, the second termnator is
| abeled with a second term nator |abel, the third termnator is

| abeled with a third terminator |abel and the fourth term nator is |abeled
with a 10 fourth term nator |abel, and where the first prinmer |abel,

the second primgr | abel, the third prinmer |abel, the fourth prinmer
| abel , the fIrS‘THHp de—label, the second nucl eot i de | abel , t he
first termnatof |ab tH&SQE'@ d termnator | abel, the third term nator
| abel and the PbMEDh terfm nator | abel are aII di stingui shable from
each ot her.




