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Introduction Results

The characterization of glycoprotein structure is becoming
increasingly sophisticated, as regulatory agencies require multiple Rapid PNGase F: complete and fast deglycosylation
attributes to be measured during development, production, and
formulation of biological drugs.
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Antibodies treated for 5 min with Rapid PNGase F (RP). Compare with control (-), and with a standard deglycosylation
reaction (std, 1h at 37C in the presence of SDS). Mouse 1gG2, rituximab, and etanercept were efficiently deglycosylated in 5
min at 50°C. Cetuximab (containing resistant Fab N-glycans) required a 2 step protocol (compare partial shift down in RP1, vs
eseadbaih Precise determination of RP2) which still required less than 10 minutes.

N- and O-glycosylation,

Rapid PNGase F, in combination with O-glycosidase and neuraminidase, allows complete N- and O-
glycan removal under conditions that are compatible with mass spectrometry analysis.
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Materials and Methods

Conclusions

Deglycosylation: 1) Rapid PNGase F: Protein (20-100ug), 4ul Rapid buffer, 1ul of Rapid PNGase F (NEB #P0710), and water N- and O-glycan removal: Protein (25ug), 4ul Rapid Buffer, and water (to 20ul) were pre-incubated 5 min at 75°C, after cooling
(to 20pul) were incubated at 50°C for for 5 to 10 min. Alternatively, samples (protein, Rapid buffer, water to 20ul) were pre- 1ul of Rapid PNGase F, 1ul of O-glycosidase (NEB# P0733), and 1ul of Neuraminidase A (NEB# P0O722) were added before
incubated 2 min at 80°C, and then 1ul of Rapid PNGase F was added before incubating at 50°C for 5 to 10 min. 2) Endo S: incubating at 37°C for 1h. Alternatively, samples were treated with standard PNGase F or with Protein Deglycosylation Mix (NEB#
Protein (20-100pg) was mixed with reaction buffer and incubated with 1ul Remove-iT Endo S (NEB #P0741) for 1h at 37°C. P6039) in the presence of SDS and DTT. Intact mass: After deglycosylation, the buffer exchanged protein was reduced (10 mM
3) PNGase Ar: Protein (20-100ug), 4ul PNGase Ar Buffer (pH 6.0), and water (to 20ul) were incubated at 80°C for for 5 min, DTT, 30 min RT) and adjusted to 0.1% formic acid. Samples were run on a custom reverse-phase chip with a 1200 series nano LC
cooled, and 1ul of PNGase Ar (recombinant, cloned from rice) was added before incubating at 37°C for 1h. 4) Standard in line with a 6210 series ESI-TOF MS (Agilent). Protein eluted 10 minutes after injection. The spectra were extracted and
reaction PNGase F: samples were treated with SDS-DTT at 95C, and deglycosylated with PNGase F (NEB# P0709) for 1h at deconvoluted. Simultaneous PNGase F/Trypsin Digestion: 25 pg of murine IgG were mixed in 25 pl of 2X Trypsin Buffer, and
37C. SDS-PAGE: Protein (2-3pg) was mixed with loading buffer (NEB # B7703S). For non-reducing SDS-PAGE, loading buffer  incubate at 95°C for 5 minutes. After cooling, 6 ul of PNGase F and 250 ng of Trypsin-ultra™ (NEB #P8101) were added, reaction
did not contain DTT. Samples were run on a 10-20% Tris—Glycine gel at 200 V for 1h, stained with Coomasie. Glycan was incubated at 37°C for 3 hours. Peptide MS and MS/MS: 400 ng (1 pl) of sample was injected onto a 20 cm 100 ID analytical
labeling: Dried glycans were labeled with 2-AB (5mg 2AB or 11mg procainamide, 6mg NaCNBH4) in 70% DMSO 30% acetic column (Aqua 3u C18) using a Proxeon EASY-nLC (Thermo) and separated using a 60 min 5-35% FB linear gradient (FA =0.1%
acid, for 1h at 65°C. Direct glycan labeling: glycans (in 20ul deglycosylation reactions) were mixed with 20ul of concentrated formic acid, FB = CH3CN, 0.1% formic acid, flow rate 300 nl/min). Multiply charged peptide ions were automatically chosen
labeling reagent (10mg 2AB or 22 mg procainamide, 12mg NaCNBH4 in 40% DMSO, 1% acetic acid), reaction was incubated  during a 30,000 amu resolution scan and fragmented by both CID and ETD in a LTQ Orbitrap XL ETD Mass Spectrometer nano-ESI
for 1h at 65°C. HILIC cleanup: Excess label was removed with an HILIC SPE cartridge (Nest Group, SEM-HIL), sample load in (Thermo). Data was analyzed with Proteome Discoverer™ 1.4 (Thermo) and PEAKS7, and searched using a SwissProt FASTA

90% ACN/NH4formate, glycans eluted in 50ul NH4 formate. LC-MS: A sample of labeled glycans (24ul) was diluted with 96ul  database. Theoretical tryptic peptides (2 missed cleavages max) were considered. Precursor and product mass tolerances were
of ACN. Labeled glycans were separated using Amide 80 (Tosoh) or BEH-XBridge (Waters) columns, on a Dionex UltiMate® set to + 10 ppm and * 0.01 Da. Modifications (N to D after PNGase F removes an N-glycan) were allowed. Data was validated

LC with fluorescent detection, in line with a LTQ™ Orbitrap Velos™ Spectrometer (HESI-Il probe). Structures (CFG notation) using a reverse database decoy search to a false discovery rate of 1%.

were assigned based on retention time, m/z, and in accordance with known biosynthetic pathways.
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