Objective:

 Examineconditionsfor pertorminghighresolutionLC/MSseparationsof
hexosamin modified peptides,particularlythe etfectsof separation
mode (RPG@NdHILIC

o Evaluatehe utility of LCwith online MSfor identificationand purity
analysiof hexosamin modified peptides.

* Definethe retention andselectivitydifferencesbetweenRPGNdHILIC
mode of separatinchexosamin modifiedand unmodifiedpeptides

e Introduction

RecentdevelopmentHPLGnstrumentsand columnpackingmaterialsare permitting
fasterseparationsfor reverse( phase(RPyandHydrophilicinteractionLiquid
ChromatographyHILICanalyse®f peptides,protein fragmentsandintact proteins. The
recentpopularityof suk 2 .m diameterparticlesandthe new developmentof small
diametersuperficiallyporousparticles(SPPglesignedor biomoleculegs permitting
fasterandhigherresoiutionseparationf peptidesand protein fragmerits.

Modificationof serineor threonineresiduesof proteinsby t D N acetylglucosamir
(GIcNA) hasemeraedasa sianificantbioloaicalsianalinomechanismQ GIlcNAcvlatio of

LC/MS Conditions for RP and HILIC of Peptides/

A mix of AmmoniumFormate¢Formic Acidis an attractive mobile phase,comparedto FormicAcidalone,showingnarrow
andsymmetricabeaks jmprovedloadtolerance(linearisotherm),and goodcompatibilitywith online ES MSdetection
(McCalle, .. Chromatog. A,1038(2004),p. 77; SchusterBoye:, Wagner Kirkland J.Chromatog. A, 1228(2012),p. 232,
JohnsonBoyesFields Kopkin,Orlando,Journalof Biomolecular TechniquedB1(2013).)
RPandHILIG:onditionscanemploythe samemobile phaseswith reversalof the gradientelution composition:RF
Increase@acetonitrile,HILICdecrease acetonitrile(wateristhe strongsolvent)

Figurel presentsthe TICchromatogramdor a standardpeptidesseparatedn RPusingthe HaloPeptideES C18column
andin HILICmodeusingthe HaloPente HILIGolumn.Columnefficienciesare very comparable andresolutionof this
mixture isreadilyachievedby either mode of separation.

Retention(R1), peakwidths (W, ,), resolution(R¢<) and signalintensitiesin UVabsorbanceandin ES MStotal ion currents
were determinedfor the 26 peptidesshownin Tablel, usingconditionssimilarto thoseshownin Figurel. The
glycopeptide andpeptideswere injectedat knownquantities,to allow assessmendvf ES MSsignalsnormalizedto UV
derivedconcentrationdata

Glycopeptides

Figurel. RPand HILICPeptideSeparation:
2.1mmIDx 100mm, 0.35mL/min, 40°CMS:SQTIC(+3002000m/z) @ 0.35/s
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HILIC Better Resolves Matched Peptide/ Glycopeptide Pairs

RF

“ HILIC
. : APP69 GF
. APP69 Per WN

1 :
15.0

| ‘ |
17.5

| ‘ |
20.0

| ‘ |
22.5

| ‘ |
25.0

| ‘ |
27.5

30000000

27500000 - uf :i
25000000 | jﬁ
22500000% ﬁ%
zooooooo; ié
175000005 i
15000000 i
12500000% i

10000000 <

7500000

TIC(+)
- Inten. (40,000,

19.510/687

21.588/789

Prediction of Resolution of Peptide/  Glycopeptide Pairs

Touncovernew polypeptideglycosylatiorsites,predictionof RPandHILIGetention effectsof site occupancy
by an C linkedcarbohydratewould be useful. Asshownbelow, the correlationof resolutionof GP/Ppairs
usingRPand HILIGnodesof separationis poor, implyingthat the mechanismsre verydifferent.

ResolutionCorrelation

15.0(
y =0.2402x+ 1.280¢ .
R2=0.137¢
10.0( 0137
o 'S
X
7)) $ ¢
aa /S
5.00 /
S * o
'S
0.00 ®
0.0 5.0C 10.0( 15.0C 20.0C 25.0C 30.0C
RsHILIC

Giventhat the peakwidths arethe samefor HILIGand RP jmprovedHILIGesolutionof GP/Ppairsmustbe
drivenby selectivitydifferences Comparinghe plot of the differencesin retention time ( 4R{, representing
AcN differenceaat elution) for eachmode,for eachpeptide pair, alsoyieldsa poor correlation.



