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Challenge: complex, diversified structures; no chromophore / 

fluorophore groups, no charge

ÅGC requires derivatization resulting in stereoisomers and complex

separation patterns

ÅHPAE/PAD: limited separation efficiency, non-specific detector response;

ÅGraphitized carbon chromatography: recovery issues

ÅNP-HPLC / HILIC: solubility problems in high organic solvent

ÅMS: limited information on anomeric configuration and other isoforms

ÅNMR: high quantity and purity requirements

ÅPAGE: slow, labor intensive and not quantitative

ÅCE: fast, efficient, automated, sensitive, easy multiplexing; however,

requires charged UV / fluorophore tags to assure electromigration and

detectability.

Glycan Analysis Options



Sample Preparation for CE Based Analysis of 

N-glycans

1. Releaseof N-linked glycanstructuresby PeptideN-

glycosidaseF (PNGaseF) digestion

Standard conditions: several hours to overnight;

1:250ï1:500enzyme: substratemolar ratio; 37oC

2. Removalof thedeglycosylatedproteins

Standardmethod: ice-coldethanolprecipitation

3. Labeling of the released sugar structures by

reductive amination using l-aminopyrene-3,6,8-

trisulfonicacid(APTS)

Standardconditions: 1 : Ó100glycan: APTSmolar

ratio; 55oC /2 hours(37oC / overnightfor sialylated

structures),aceticacidcatalyst



Methods to Accelerate Enzyme Catalyzed 
N-deglycosylation of Glycoproteins

ÅMicrowave assisted deglycosylation of N-
linked glycans 

ÅImmobilized PNGase F enzyme reactors in 
capillary columns

ÅIntegrated microfluidic chip for rapid 
deglycosylation

ÅPressure cycling technology (PCT)



ÅKinetic advantage: pressure promotes water dissociation

ÅMany hydrolytic reactions are accelerated

ÅSubstrate binding ςpressure reversibly denatures substrate 
protein, revealing hindered cleavage sites 

ÅPCT accelerates and improves  reduction/alkylation

ÅEnzymes: Trypsin, Chymotrypsin, Pepsin, Lys-C, Glu-C, Asp-N, 
Proteinase K, PNGase F tested to date ςall positive

ÅBoth in-solution and in-gel digestion protocols benefit from 
PCT

PCT- enhanced enzyme reactions


