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WatersDelta-Pak'"HighPressureInert(HPI)Column.ill

Unequaledqualityand consistency Figurela & b:ComparisonofWatersDella-PakC,.andVydacC,,chemistriesfoeresolutionof
of resolution. _ sta,_s.

Waters Deha-PakHPIColumnis ideal c_u,_:v_oc c: 51,_m 300.A 4atom x 150ram s'ee, cc ..... Figure la
M_th_: Aulo'BJena

for thecomplexseparationsrequJredin 0.5] j Saml:_:141__'....._'eo,aeS.... dslSlSS.
highresolutionanalysesand is ideally _I c_,_,_,:0%B,o00_B,oo0.......

suitedfor purificationof peptidesand _0 II FlowRole:O7mi/m,r.proteins.Deha-PakHP,is basedon a ]_A .._highlystable,C,s-bondedand fully .]_._
end-capped5prosphericalsilica, with 4o_,u_ 1
300A pore size. Theseparationsof
complexpeptidemixturesderivedby

Cdlxnn: Oello-Pok C... 51,_. 300,_ 3 9mm x i50mm mF, c:,_..m: Figure lbenzymaticor chemical cleavageof N_,_d:Au,o-B_
proteinsachievedwith theDelta-Pak o.,4 s_,,_:,o_P,_P_o,,_S,o_,o_rst.s.s..

_i_l; 0% B to 00% B tn 00 m.n .nea,

HPIcolumnrivalsand oftenexceeds _ F_R_:0S_,,,_,o . _
theperformanceof a similarC_8chem-
istryfromVydacTM. Thisis demonstrated ^
by thesuperiorresolutionof peptide 0 .... ,40 Min_$

retentionstandards(Figurel a & b).
Watershigh_erformanceDetta-Pakchemistryma non-metamccotumnconligurat_on_rovides

Extendyourmobilephaseoptions enhancedresolutionofclosely-re_atedpeptidecompounasThesamDiePe_tideRetentionStandards.
witfl a metalfree column, conra,nshveaecapept,deseauencevariar,ons,n_;_os_r,ons5 &"'- '_oaa,_,on,onehasa freeam,no

grauo.Bothsectarianswere_edormedatthesamelinearve_oox,anagradientsweregenerated
Delta-PakC,_ chemistryaacked ina w,ththesamenumberot"columnvoiumes
highperformance,non-metalliccolumn
extendsthe mobile phaseoptionsto
modifiersgenerallyavoided in star,- WatersAuto'Blend"Melhod:
dard chromatographysystems.Inthis • Automaticallyblendsup to four
advancedcolumndesign, thesample solvents/buffers.
contactspotyetheretherketone(PEEK) • Automaticallyswitchesbetween
and ultrahighmolecularweight poly- TFAand HCI-basedmobile
ethylene,two materialsthatare widely phases.
acceptedfor theirbiocompatibility • Forall thechromatography
and inertness.SincePEEKcolumnsare shownhere, thefollowing

capable of high pressureoperation. Auto-Blendmethodwas used:
theycan be used for thesameappli- A:0.1%TFAinHtO

cationswith thesamechromatogra- B:0.1%TFAinCH.,CN
phic performanceas steelcolumns- C:0.02%HCIinH:0• D:0.02%HCIinCH_CN
with theadded advantageof chemical ,_,_,,o_o,o_,ooh.,,,,,o__o,_ o,ow....._2._
inerrness. _c s.,.61emand Walefs _,_ IOhotocho_e A.rr_,. J_leclor

ol 214rim exceol wnere ,nd_coted
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Selectnovel mobile phase modifiers Figures2a& b: ImpactofaqueousHCImodifieronpepfideretention. " ;_

to improve separations. C_omn:v_.e:_De',o2o_.C: _ S00_ Figure2a
Peptide mapping is commonly per- :.>,-,-,.,_Om',,_F'_co:.,_o

formed using gradient reversed phase 0.il M,,_,.,od:,_.,o._,,:._,,o

Sam!ale: I,C'ls._.erce Peo,:ae S,onoo:ds IS_ Sbl TFA
chromatography in the presence of O,-odi_,: 0_;: _ ,o o0?_, B eo ........

aqueous trifluoroacetic acid (TFA). FIo,,,.Ro,,,,:CS_.....
Alternative packings con provide
different se)ectivities, but it is more i

practical to modify the separation by ,,oM_,,,_,
changing the mobile phase condi-
tions. Furthermore, recent demands for Co,-,di.ho,.,,,:so_eas20 Figure2b
higher sensitivity detection and an o,_.,,: o_,r_,ooo_:, 0o........

increasing focus on spectral data °!I L _ HCI

acquisition have stimulated evaluation
of alternative aqueous modifiers.

Dilute hydrochloric acid (HCI) is an A
alternative to TFA since it has better 40MinuS,

optical clarity in the low UV and
provides different separation selectivity Aqueous TFA mobde pnases rely on both ,on suppress,on and ion pamng ro iaohtate peptide

retention on reversed phase columns Use ol aaueous HCI as a mob#e phase modifier changes

for peptide separations. The chroma- separation selectiviq/ by ma,nra,nmg ,on suppression m the absence of hydrophob_c _on .oamng

tograms in Figure 2a & b illustrate the
altered selectivity achievable through
the use of HCI as a modifier.

Another example of altered selectivity Figure3a & b:Advant_j_ ofmobilephaseel_ti_rDsforcomplexi_l_de samples.
due to the aqueous modifier is appar-
ent by comparing Figure 3a (TFA)& b co_..... .v..... _ho.PokC .._. 300._. Figure3a

.': _mm _ [50rnm i-iPI c_umn

(HCI), a tryptic digest of fetuin. When _,t_,d:A,,,o.B_no TFA
used in parallel experiments, these S_mpl_: _'eauced and alkv,ated ...... d,g .... }t .....Gradie_,t:0%B _o00% B gO m,nhnea_

reagents offer complementary selectivi- Fk,,,,_: 0Sm_,'_,n

ties to provide more information about __

complex peptide mixtures. 0.s--ti

0--(
75 Minutes

C¢_'_li_i_'_.:Sameas 3a
Oraclimt"0% D to60% 3 90 m,nI,near

Figure3b

75 Min_

The importance of mobile phase options is apparent with complex peptide maps. 'Whether the goal

of the separation is to prepare pure peptides for sequencing or to fingerprint proteins, it is imperative

that alternative conditions be evaluated to assu_e complele resolution of all peptides.
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":Fheo,_'_antagesof allernolive mobile Figure4a & b:Useof HCImodifierforpro_nseparations.
phase modifiers are aJsoapplicable

Column:VVorersLbe_ro._'a_.C JtJ."n_.00.,_.2 '2,mmx ,5.0ramr',:, coiump Figure
to theseparations of larger macro- saml:_: 2('_ isl_g¢i eacr'! RNase._ 6,Ovr'e ,rs.... C.'_c ..... c .... z',me ,V,,,'ogio_;,nOvalbumi,,

molecules such as pro'ieins/Figures 4a M_d: Au,o.S,_od TFA
& b, 5a & b). Reversedphasesepara- Graa,_n_:A: 25% 5 :o 40% B 5 .... ,n_r /0% _ ': 70% ] 7 5 .-,.r, I...... 1. RN.....

FlowRate:0 bm /m,n 2/3. msuhn,C,,tochrcmeC

tions are based largely on the hydro- ,, ,,._........
phobic nature of the protein or pep- _o. 2/3 s.;.4,voaiob,n
lide. Thus, reversed phase separations | 6.O.,o,_....

are frequently used as additional sleps _ L .sin protein purification. Following _ _ ___

reversed phase separation, proteins 6
are collected in volatile eluentsthat

are compatible with subsequent analy-
tical procedures such as amino acid o _
analysis or sequencing. Larger quanti- 2sMinute,
ties of proteins or peptides may also

be isolated using scalable Delta-Pak Canasta,,,:Sa.... "a Figure4b
Gradient: 25o." D to4_% 15m,n I,near.

chemistry and HCI as a modifier. _L..0. .:,_,o .:0_._,o _s _,. _.... HCI

2. C,tocr'rome¢ 5 ;'.',vOglOU¢,

'_ 5 3 _nsu.n 6. O,clbum,n6

1
J

25 Minutet

The d_fferences in selectivity can also be demonstrated when separating protein standards Frgure 4a

shows a protein standard m,xture using TFA Bowne insulin and Cytochrome c are poorly resolved

using the TFA modffier. The different seiecrwir,/using HCI as a mod#ier results in increased resolution

of this pair of proteins. Also note the shift to earlier retention rimes with HCL

Figure 50 & b: Impact of aqueous modifier changes on complex separations.

Column:Waters Dc-lta.PakC :. 51sin.300._. 3 Ornm_ 50ramHCl cciumn Figure5a
Sam_e: mumonM,IkWhey

,,,,_h_:_,,,o.e,,o_,_ TFA
Gradient:0%B :o 00% B O0 r_,n hneor
FlowRate:0 5 ml/m,n

20Onto

30 Minutes

Co,tithes: Someas 5a Figure 5b
Gradient: 0%D Io 00% D 90 ram.hnear

HCI

.06

30 Minutes

A portion of the separation of human milk whey demonstrates the use of aqueous HCI to prowde

alternative selectivity and optical clarily as apparent in the reduced baseline shift over the gradient
when monitored at 200 nm
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Purifyyour peptideswith a scalable OrderingInformation. _'
chemistryusingHCI. Item Part No.

Watersoffering of scalablechemistries
Waters Delta-PakC_, 5_.r'n,300A 3.gram x 150ramHPIColumn PN35571includePrepPak®polyethylenecartridge

columnsthatare radiallycompressed Waters PrepPake 25x10 cartridges
by Walers RCM:"25x10 cartridge Del_a-PakC,_, 15t.,rn,300A PN38507
holder to provide longer lifetimeand

WatersPrepPak25x 10Cartridge Holder (non-metallic) PN15814
improvedbed stabilityat an economi-
cal price. Thecartridgecolumnsare PrepGuard-PakTM Inser!s(2/pkg)
available packed with 15_'n Delta-Pak Delta-PakC,._,300A PN38522
in 25mmi.d. x 100ramlengths.Con-

Waters 625 LCSystem PN88701nectone, two or three25ramx 100ram
includesWaters 625 FluidHandling Unit,

PrepPakcartridgestogetherto get the
625E PowerlineTM Controller,systemrack

optimumcolumnlength,volumeand
efficiencyforyour purification, andvariable volumeinjector.

Advancedchemistriescomplement Adapt yourLCsystemfor peptidemappingwith HCI.
Waters625 LCSystem. Toadapt your existingLCsystemto usewith HCI, Waters offersthe HPIConver-
Waters625 LCSystemcombines sion Kit, an assemblyof tubing, fittingsand ferrulesfor usein modifyingyour
advanced polymerictechnologyand stainlesssteelHP!.Csystemfluid path.
low dispersionsystemvolumeinto a
singleliquid chromatograph,providing Item PartNo.
thehighestperformanceavailable in a HPIConversionKit PN35134
non-metallicsystem.Thisinstrumentis
designedto handlea wide varietyof
lifescienceapplications including high
resolutionproteinpurificationand
microborepepfide mapping.

Waters exclusiveAuto'Blend method,
usedin conjunctionwith the625 LC
System,increaseslaboratory produdiv-
it,,/throughrapid methodsoptimization
and eluentswitching.Thecombination
of advanced systemand columndesign
facilitate thedevdopmentof better
separationsby providing convenienL
economicaland rapid ways to alter
chromatographicselectivity.

Waters
DMs_on ot MILLIPOI_

WatersChromatographyDivision,Millipore Corporation, 34 Maple Street,Milford, MA 01757, Tel. (508) 478-2000
_,ulO._iendDelto.Pak PreaPak.PrepGuard.Pak PowerimeRCMand Walers oreIraaemotksc_Mdhoo,'eCorl:x_'al,onvyaoc rsa traaemarkoi rneSep/a/ro/trons Group
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