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• Amixof AmmoniumFormate/FormicAcidisanattractivemobilephase comparedto FormicAcidalone showingnarrow
• Examine��conditions��for��performing��high��resolution��LC/MS��separations��of��
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A��mix��of��Ammonium��Formate/Formic��Acid��is��an��attractive��mobile��phase,��compared��to��Formic��Acid��alone,��showing��narrow��
andsymmetricalpeaks,improvedloadtolerance(linearisotherm),andgoodcompatibilitywith onlineESI�rMSdetection

hexosaminemodified��peptides,��particularly��the��effects��of��separation�� RP HILIC
To��uncover��new��polypeptide��glycosylation��sites,��prediction��of��RP��and��HILIC��retention��effects��of��site��occupancy��
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and��symmetrical��peaks,��improved��load��tolerance��(linear��isotherm),��and��good��compatibility��with��online��ESIMS��detection��
(McCalley,��J.��Chromatogr.��A,��1038��(2004),��p.��77;��Schuster,��Boyes,��Wagner,��Kirkland,��J.��Chromatogr.��A,��1228��(2012),��p.��232,��mode��(RPC��and��HILIC)��
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by��an��O linked��carbohydrate��would��be��useful.��As��shown��below,��the��correlation��of��resolution��of��GP/P��pairs��
using��RP��and��HILIC��modes��of��separation��is��poor,��implying��that��the��mechanisms��are��very��different.��350
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• RP��and��HILIC��conditions��can��employ��the��same��mobile��phases,��with��reversal��of��the��gradient��elution��composition:��RP
l d l ( h l )

analysis��of��hexosaminemodified��peptides.�� A210
APP695�rPep Resolution��Correlation��
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increases��acetonitrile,��HILIC��decreasesacetonitrile��(water��is��the��strong��solvent).
• Figure1 presentsthe TICchromatogramsfor a standardpeptidesseparatedin RPusingthe HaloPeptideESC18column

• Define��the��retention��and��selectivity��differences��between��RPC��and��HILIC��
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• Figure��1��presents��the��TIC��chromatograms��for��a��standard��peptides��separated��in��RP��using��the��Halo��Peptide��ES�rC18��column��
andin HILICmodeusingthe HaloPentaHILICcolumn Columnefficienciesareverycomparableandresolutionof this

mode��of��separating��hexosaminemodified��and��unmodified��peptides y��=��0.2402x��+��1.2808
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and��in��HILIC����mode��using��the��Halo��PentaHILIC��column.��Column��efficiencies��are��very��comparable,��and��resolution��of��this��
mixture is readilyachievedby either modeof separation.
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mixture��is��readily��achieved��by��either��mode��of��separation.��
• Retention��(Rt),��peak��widths��(W1/2),��resolution��(Rs)��and��signal��intensities��in��UV��absorbance��and��in��ESI�rMS��total��ion��currents��• Introduction R
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were��determined��for��the��26��peptides��shown��in��Table��1,��using��conditions��similar��to��those��shown��in��Figure��1.��The��

Introduction
RecentdevelopmentsHPLCinstrumentsandcolumnpackingmaterialsarepermitting 5.00R

1.15

Inten. (x10,000,000)

687 3

9.0

Inten. (x1,000,000)

788.827500000

30000000 TIC(+)

15
6/

68
7

1.15

Inten. (x10,000,000)

687.3

8.5
Inten. (x1,000,000)

788.827500000

30000000 TIC(+)

glycopeptidesand��peptides��were��injected��at��known��quantities,��to��allow��assessment��of��ESI�rMS��signals,��normalized��to��UV�r
Recent��developments��HPLC��instruments��and��column��packing��materials��are��permitting��
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derived��concentration��data.
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Chromatography��(HILIC)��analyses��of��peptides,��protein��fragments��and��intact��proteins.����The�� Figure1. RPandHILICPeptideSeparations 0.00
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Figure��1.��RP��and��HILIC��Peptide��Separations
2.1��mm��ID��x��100��mm,��0.35��mL/min,��40°C,��MS:��SQ��TIC��(+��300�r2000��m/z)��@��0.35/s MS 0.00 5.00 10.00 15.00 20.00 25.00 30.00
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diameter��superficially��porous��particles��(SPP)��designed��for��biomolecules��is��permitting��
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Given��that��the��peak��widths��are��the��same��for��HILIC��and��RP,��improved��HILIC��resolution��of��GP/P��pairs��must��be��
driven��by��selectivity��differences.��Comparing��the��plot��of��the��differences��in��retention��time��(�4Rt,��representing��
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Modification��of��serine��or��threonine��residues��of��proteins��by���tD N acetylglucosamine
(GlcNAc)��has��emerged��as��a��significant��biological��signaling��mechanism.��O�rGlcNAcylationof�� 1500000

y y p g p p g
AcN difference��at��elution)��for��each��mode,��for��each��peptide��pair,��also��yields��a��poor��correlation.��500 750 1000 1250 1500 1750 m/z

0.00

0.05

1372.9

500 750 1000 1250 1500 1750 m/z
0.0

0.5

1051.5 1577.1

5000000


