
RapidPurificationand Quantitationof PolymeraseChainReaction*Products.

Altemativeto multi-step Figure 1: RapidAnalysisof a PCRAmplificaficmMixture.

electrophareticprocedures.
The polymerasechain reaction(PCR) S,:,mph_:PCRam_,t .................. g I fg HBV-S Gene Template Gradient: 40.75%B ,r, 30 .... L......Column: C_n.Pak" FAX, 4 ,bmm x IOOmm Fk:o,w:0 75 m/m,n

isa recentlydeveloped procedurefor Bu_rA:2SmM_r,s/C,.mMEDTA_H80 "r_p_r_:30"C
the in-vitroamplification of DNA se- _ B: 2b mM "[ns/CI. I mM EDTA. I 0 M NaCI. pH 8 0

quencesthathasgained widespread I P,_m_o,_acceptance.Utilizingthistechnique, o.oo7-
one can obtaina selectiveenrichment dNTP_o_'r_Er_,,m_ Pr_,,,,r-D_m_r_
of a specific DNA sequenceby fac- No_-_p_:_f_c_u_ce_
tarsgreaterthan 105_.Formany re- L._
searchand diagnosticapplications, it E
is necessaryto purifyas well as quan-
titatetheseDNA fragments.Conven-
tionally, thisis accomplishedusinga -_
multi-stepelectrophoreticprocedure2. _.¢
Visualizationof thetargetDNA can
then be accomplishedby stainingwith 46sbp_R_rodud

(6.6rigs= 129x I0 'c molecules)

a DNA intercalatingreagentsuchas
ethidiumbromide.Althougha mini- 0.0oo i i i i

mumof 1 to 5 ng of DNA can then ' ' is 3'5
be detectedby ultravioletillumination, _,-,u,,_
thistechniqueisonly semi-quantita- S_mp_e courlesy o__Dr Peter Knuc_sen,C_iege of Phys,c,ans and Surgeons. Co_umb,a Un,vers,_;

tive3. Furthermore, isolation of the PCR Rapidanalysisof a PCRamplificationmixtureis achievedby anion exchangechromatographyon the
productrequiresadditional gel ma- WatersGen-PakFAXColumn.High sensitivityon-linedetectionenablesdirectquantttationof the465
nipulation and extraction techniques, base pair productproduced fromamplificationof 1femtogramof HepatitisB VirusS-genetemplate.

Incomparison,High Performance

LiquidChromatography(HPLC) order 1oobtain amplifiedPCRproducts therebyeliminatinglhe need forenablesone to purik/and quantitate
PCRproductsusinga simple,single in highyields4. High performancean- ethidiumbromidestaining. Further-
stepprocedure, ion exchangechromatographyusing more, theuseof a simplecalibration

theWaters Gen-PakTM FAXColumnis curveusingDNA standardsof known

OptimizePCRamplificationsand ideally suitedfor usein post-PCRampli- concentrationallowscalculationof the
quantitateproductsusingHPLC. ficationanalysis. Figure 1 illustrates actualnumberof DNA molecules
PCRamplificationconditions(melting, theanalysisof a PCRmixturecontain- presentin the sample.
annealing,and extensiontempera- ing a 465 basepair productfollowing
turesas well as theconcentrationsof a 40 cycle amplificationof I femto- ._us Po,_o,_o_os32O2:oC,_.,o_Co,_.......

gram of theHepatitisB VirusS-gene
primer,DNA templateand DNA poly- template.TheHPLCanalysisclearly
meraseenzyme)mustbe optimized in indicatesa low productyield suggest-

ing non-optimalreactionconditions.
Sub-nanogramsensitivityvia on-line
260 nm monitoringis easilyachieved
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Directrecoveryof PCR Figure2: Single-Sh_pIsolationof 465 BasePairDNA Segment.
amplified DNA.
Compared to electrophorelictech- Sample: PC,_omc, l,flcat,o,.... ture us,rig 3 ng HBVS C,ene Template Grod,ent: 40 75%B ,,_ 30 .... b'_eor

Column: Ge-,Pak _ FAX 40mm x IOOmm Flow: 0 75 ml/m,n

niques, purification of PCRamplified Buffer A: 25 mM Tns/C,. I mM EDTA. C*H8 0 T_perat_re: 30"C

DNA by ion exchange chromatogra- _,_ 8:25 mM h_s/CI, i mM EDTA. i 0MNaCI. oH 8 0
465 bp PCR Product

phy on theWaters Gen-PakTMFAX c3_3,-,g:,-6.33x10",_oh_l,_l
Column is rapid, direct and easilyau- 0.040
tomated.Asseen in lhe optimized
PCRamplification of thesame465
base-pairDNA segmentwithin the
HepatitisBVirusS-gene(Figure2), E
single-stepisolationof the PCRprod-
uct fromthe contaminantscontained in

the mixtureis possible. Becauseethidiumbromide is not used, no sub- <
sequentpurificationstepsare re- [

quired. Furthermore,samplesare re- _ No_-_:ifi¢_A _,.,,,_,,covered in a Tris/EDTA/NaCI buffer
and are ready for subsequentuse. 0.000 , , _ ""--"_
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Versatile column chemistry. M_n_
Theanalysisand purificationof DNA So_p_....... y of Dr Pe,e" Knudsen Colege of Phy....... d Su,geons. Columb,o U....... ly

restrictionfragments,syntheticoligo- Single-stepisolationof a 465 base pair DNA segmentfromcontaminantscontained in thePCR
nucleotidesand plasmidsis made amplificationmixtureis easilyaccomplishedon theWaters Gen-PakFAXColumn Thesampleis

possibleby the Waters Oen-PakFAX recoveredin a Tris/EDTA/NaCI bufferready far subsequent

Column,a polymer-based,anion ex-
change packing material. In each Summery. amplificationproductfor subsequenl
case, simpleeasily implementedpro- Comparedwith gel electrophoresis, use.The utilizationof thischromato-
tocolshavebeen developed to aid HPLCmethodologiesprovidea rapid graphic approachwill proveto be of
you in applying thischromatographic and easily automatedtechniquefor significantvalueto researchersin-
technologyto your research.These theanalysis,quantiTationand collec- valvedin theanalysisand purification
techniquesoffer an alternativeto gel tion of microgramto sub-nanogram of DNA fragmentsgeneratedfrom the
electrophoretic,centrifugationand levelsof PCRamplifiedDNA. These polymerasechain reaction.
uhrafihrationtechniquescurrentlyused characteristicsare ideal for thoseap-
for molecularbiology applications, plicationswhere precisequantitation Ra_,_,1 Saik,, RK. DH Oeffand S Sloffel. S; Scharf. R H_guchi.

of PCRproductsis desired. In addi- GT H.... KB Mull .... dHA Ed,ch S ....... 230
487.491 (1988 ]

Increasedutilizationof tion, becauseof thenondestructive 2 vv.... R(,_8ol_,r ........2so
insltumentation, natureof thistechnique,one can 3 SharpPABSugdenandJSarnbrook11973)B,achern

• 12 3055. 30_3

In addition to applications involving simultaneouslypurifythedesiredPCR 4 O,bbs,RA(]O90',Anaiy_,calChern 2012021214
PCRproducts,Millipore, an established
leader inchromatographicchemistries OrderingInformation Part No.

and instrumentation,offersa compre- Waters Gen-PakFAXColumn(4.6mmx lOOmm) 15490
hensiveassortmentof documentedpu- Waters TemperatureControl System 38039
rification techniquesfor proleins,pep- Waters DNA PurificationHPLCSyslem *
tides, amino acids and otherbiomol-
ecules. Thus,theversatilityof HPLC -c ..... your local W ....... rmcal rep .... ,.......... i,gure ,he ...... I sy.... ior yOur iob ..... y

instrumentationmakeschromalogro-
phy o cost effectivepurificationand
analysistool in todays molecularbiol-
ogy laboratory.
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