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Rapid,HighResolutionAnalysisand
PurificationofSyntheticOligonucleotides

Single-stepHPLCisolations, lectedfractionsconfirmsthisresolution trated. It is apparentthatthe lwo syn-
Incontrastto gel electrophoresis, (Figure2). Chromatographyat 80°C thesisproductsdiffer substantially.
HPLCtechniquesallow you to sepa- can furtherenhanceresolutionsince Were you to usesampleB in subse-
rateand directlycollecttheoligonucle- oligonucleotidesecondarystructurein- quentapplications, it is likelythatyour
otide product. Additional manipula- teractionsare minimizedunderthese resultswould be compromised.A
tions,suchas DNA visualizationand conditions, simple,40-minutechromatographic
extraction,are notrequiredand gel analysisassuresthata high qualityoil-
matrixcontaminationis avoided. As Rapidanalysismonitorssynthesizer gonucleotidehasbeenproducedand
a result,massrecoveriesinexcessof performance, savesthetimeand expenseof repeat-
95% are routinelyachievedby ion ex- Evenwhensynthesisof a particularoli- ing experiments.
changechromatography.Waters gonucleotideis routineand repetitive,
Gen-PakTMFAXcolumniscapable of it is usefulto havea rapid analysis
purifyingup to 5 to 20 O.D.260units techniquethatallowsyou to monitor Figure2: Autoradiogramof FractionsCollected from Gen-Pak FAX Purification

of crudesyntheticoligonucleotidede- synthesizerperformance. In Figure3, of20merOligonucleotide
pending uponproductsize. Single theanalysisof two synthesismixtures
nucleotideresolutionis easilyob- representingidentical89mersequences
rainedforoligomersup to 20 bases producedon differentdays is illus....

in length(Figure1). Polyacrylamide -g _ _
gel electrophoresisanalysisof col- _ _

Figure 1: Anion-Exchange HPLCPurification of a Detritylated 20mer _:_

Sample: 1.3 O.D2e 0 unils from 20mer Synthesis Eluent B: 25raM Tris/CI, 1mM EDTA, 1.0M NoCI, _

Column: Gen-PakTM FAX [4.6rnm x i O0mm) pH 80(90%)/Acetonilrile(10%)

Eluent A: 25raM Tris/CI, 1mM EDTA, pH 8 0(90%)/ Gradien_ 15 - 35%B in 2 minutes
Acetonilrile(10%1 Then, 35%B - 55%B in 30 minutes
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°i Polyacrylamide gel electroph_of Tactions

o oo collected from anion exchange HPLC
I i I I I i I " i I i I i I purification confirm the resolving power of

0 15 30 Waters Gen-Pak FAX chemistry.
Minules

Anion exchange chromatography using Waters Gen-Pak FAX column provides single nucleotide
resolution of detrilylated samples up to 20 nucleotides in length.

Waters. The absolute essential MilliporeWatersChromatographYcorporationDivision Watersfor bioresearch. 34MapleSt.
Milford, MA 01757 Divisionof MILLIPORE
(508) 478-2000



Versatilecolumnchemistry. Figure 3: Anion ExchangeHPLCAnalysisof TwoDetrilylatedSynlheticOligonucleotides

WatersuniqueGen-PakFAXpacking Possessingthe SameSequencebutSynlhesizedon DifferentDays.

consistsof a microparticulate,resin- Sample:1.20 O.D.2_ unitsfrom89met SynlhesisSampleA 89mer _roduct
based materialbonded with an anion Calumn:Gen-PakTM FAXI4.6mmx 100mm)

EluentA: 25raM Tris/CI, l mM EDTA,pH 8.0190%l/
exchangemoietyand has beenspecifi- Acelonitrile (10%)

cally developedfor a broad range of 0.1s0- EluenlB:25mMTris/CI, lrnM EDTA,I.OM NaCI, j
pH 8.0(90%)/Acelonitrile (10%) ./

nucleicacid separations. Inaddition Gradient:.10-60%Bin 30 min., I_i.... Holdfor 10 rain. J

to syntheticdigonucleotidesepara- Fle,,,:O zs rnl/min. I"

tions,theGen-PakFAXchemistrycan E Temp:30°C
be applied to high resolutionsepara- o FailureSequencesi_
tionsof plasmid DNA fromcell lysates
and DNA fragmentsgeneratedfrom
restrictionenzymedigestionsor from
thepolymerasechain reactiontt. Each k
applicationhasbeen thoroughlydocu- \
mentedto assistyou inapplying HPLC 0000-
to your particularsamples. , , , _ , , , _ , , , _ , , ,
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Fast,efficientsynthesisof DNA Minutes
Sample:1.20 O.D.2_o units

and RNA from 89mer Synlhesis

To selecttheautomatedsynthesizer Som#eB
bestsuitedto your researchrequire- 0.100- Cendi_ens:S..... Above Fo_ureSeq......
ments,you shouldconsiderthesynthe- il,
sisscale,capability for multi-column
(parallel)syntheses,and theavailability
of pre-programmedand user-program- E
mableprotocols. You mustalso con- _ -
siderthe kindof nucleicacids to be

synthesizedsincethe monomers,re- -_ -
agentsand protocolsemployedwill
vary. Millipore offersa completerange
of instrumentsand chemicalsfor DNA

and RNAsynthesis. _ L_
Forexample,theCyclonetM Plus 0.000-

Syth pti df th d ' ' ' _ ' ' ' _ ' ' ' _ ' ' 'n esizer is o mize or e pro uc- 0 20 40

tion of PCRor sequencingprimers, M_nu,es
probes,linkersand longer fragments, Analysisof detrilylatedoligonucleotidesampleson theWaters Gen-PakFAXcolumnoffersa
Thepower of theCyclone Plussystem convenientmeansto confirmproductqualily prior to sampleutilization. Fordemandingapplications,
liesin its combinationof simplicity, oligonucleotideproductscan be directlyisolatedfromthesmallertruncatedsequenceswithoutuseof

speedand performance.Synthesize tediouselectrophoretictechniques.
DNA at scalesof 0.05, 0.2, 1.0 and
15 t.u'nolesusingt_-cyanoethylphos- A completerange of chemicalsand References.
phoramiditechemistryin a singleor reagentsfor DNA and RNAsynthesis 1)Vornharn,A.V. andJ Kersch.... 1986Purificalionofsmall

aligonucleotidesby polyacrylarnidegel dectrophoresisand
dual columnformat.Eachsynthesispro- are manufacturedat our U.S.,Get- traosfertodiethylaminoethylpaper.Anal Biochem.
tocolis availableon preprogrammed manyandJapanfacilities. 152:221-225
cartridgesforeasyimplementation.

Millipore developedand patented OrderingInformation:
the6-cyanoethylphosphoramidite Item PartNo.
chemistryfor DNA synthesis.Our inno- Gen-PakFAX(4.6mmx 100mm) 15490
vationscontinuewith thedevelopment In-lineprecolumnfitteiikit recommended 84560
of Expedite'rMmonomers,a novelnew for usewithGen-P]akFAX
chemistrythat reducesdeprotection TemperatureControlSystem 38039
timefrom8 hoursto 15 minutes. AutomatedDNA/RNA Synthesizerand Chemicals *

OligonucleolidePurifiCationHPLCSystem *

• Contactyour localWaters technicalrepresentativeIo configureIheoptimalsystems[oryour laboratory.
11-ThePCRprocessiscoveredby U.S. patentsissuedto CetusCorporation.

Waters, Cyclone,Expediteand Gen-Pakare trademarl_sof Millipore Corporalion. _]
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