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ABSTRACT and SimGlycan™ 5.95 software (PREMIER Biosoft) populations transmitted according to the CV was evaluated by recording data in DDA mode at selection was tested as part of a LC run. Our results show how FAIMS allows to selectively
. . specific CVs : +15 V, +25 V, + 35 V, +45 V, +55 V and +65 V. MS1 spectra and most abundant filter out [M-2H]-2 and [M-3H]2ions from the total population, as reported in Figure 7.

Purpose. Demonstrate the application of field-asymmetric ion mobility spectrometry Figure 1. LC gradient identified species are illustrated in Figure 4. Figure 7. Sampling of a chromatographic peak w/o and w/ FAIMS at different CVs
for selective analysis of released N-glycans. e e Figure 4. Transmitted population for 6 distinct CVs om
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Methods. N-glycans released from bovine fetuin and human immunoglobulin G &1 22 15V ied 0 25V <
(IgG) were analyzed in negative polarity nanoelectrospray (nESI-) using both direct 28 '\_" i‘{':’ 33 §
infusion and HILIC liquid chromatography (LC). Analyses were performed on a " = ¥ ] . * e v} s
Thermo Scientific™ Orbitrap Exploris™ 480 mass spectrometer equipped with a — = | & T |8 s | Mu MR " 2’ T ] —_—
Thermo Scientific™ FAIMS Pro Duo interface and coupled to a Thermo Scientific™ : H St £ <2 o | T T
UltiMate™ 3000 RSLCnano system. Table 1. Detailed MS and LC settings. e - S N D SN R - 5 - -0 - O Q= e o H I h S ”[ll e B ° e
Results Our data show that N-glycans populations are transmitted over a wide - SR - RN T mgi:im
range of compensation voltages (CVs) spanning from +15 V to +65 V. Low charge Spray voltage -15kV MS1/MS2 resolution 60,000/ 30,000 § TR e = e
state species (-1) are transmitted at low CVs below +20 V while higher charge states lon transfer tube 150°C Mass range 400 - 2000 Da : Ul T e w0 g worem| | SE® wses woms  wewes
(-3 and -4) are the most abundant for CVs above +40 V. The nature of the FAIMS carrier gas 3.8 L/min Cycle time 15s o E R s ottt et ctmate essaataeessamaeree e
transmitted N-glycans is also dependent on the CVs: for a same charge state, the flow , Pil|es 0 seasomi IR
transmission profiles typically go from high-mannose type content to biantennary FAIMS resolution Standard RF Lens 80 % i Y } > | e o I -t
type, and to tri/tetra-antennary type content as the CV is progressively raised. Normalized AGC 300 % (MS1) I A Flaemme meme T msemee seme v
Working within an adequate CV range thus makes it possible to filter out irrelevant target 200% (MS2) - d Y T > ” - | T
monocharged ions as well as background ions, resulting in a subsequent increase of Maximum injection 150 ms (MS1) o] 1 - o720
the signal-to-noise ratio for peaks of interest. time Auto (MS2) Sl > o |srgao
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Carbohydrates are among the most abundant and diverse compounds found in Inyentory of N-glycans without FAIMS._To assess the generated populat_ions, the_ diverse R . e - .
nature. They are involved in many biological processes and serve as markers for mixture of N-glycans released from bovine fetuin and human IgG was infused in nESI- ar o gl TP ] e e e e s e o p e :zz,vaa;r[[‘ﬁf“ o U

without FAIMS and data were collected in DDA mode. RAW MS1/MS2 data were analyzed N e R e e s CONCLUSIONS

various diseases. As glycosylation is understood as a non-template driven process,
the resulting glycans span a wide diversity of structures with inherent variations in
composition, conformation, size, and polarity. Added to low and uneven ionization
efficiencies, these aspects make their analysis particularly challenging.

with SimGlycan™ 5.95 software to identify sampled populations. The averaged MS1
spectrum together with most abundant identified species are shown in Figure 2. These
consist in a mixture of high-mannose and bi-antennary N-glycans from 1gG, and complex

CV = +15 V mostly transmits low-mass monocharged ions consisting of high-mannose and bi-

Differentiation of N-glycans regarding their nature and charge state is achievable at nano
antennary N-glycans.

flow rates using the FAIMS Pro Duo interface.

sialylated N-glycans from fetuin. CVs = +25 V, +35 V and +45 V transmit different populations of doubly charged species.
The FAIMS Pro Duo interf ‘ tunable ion filter offeri dditional Within this interval, the transmission profile is mostly conditioned by the mass and is The selectivity of the FAIMS Pro Duo interface contributes to a better signal-to-noise ratio
dirr?ension | ;gpa?aoti(l)r;]ebaa:;% gﬁe(;ﬁ‘fgrseﬁtsia?io%naoﬁilli(t); Irllset;"()e(jegptgjh:r;rz]atrallqg)engf Figure 2. nESI- mass spectrum of N-glycans without FAIMS progressively shifted to lower masses as the CV is increased. and a better'resolution of.isot.)aric species, T|“r,|1 turn improving MS/MS spectra and leading
the MS instrumentation, it reduces chemical noise and matrix interferences, resulting o o 53 t’ :) ?5 i L o CVs = +55 V and +65 V trans4mit different populations of triply charged species with a similar to more confident annotation in SymGlycan™.
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n |mprov§d rpbustnes§ and possibly better limit of detect|or1/ quqnnﬂcatp.n. The field- fy(- s E; iy dependence on mass. [M-4H molecular ions are also observed at +65 V First results show that the FAIMS filtering is compatible with nanoflow LC run. Transfer to
asymmetric ion mobility spectrometry (FAIMS) separation is conditioned by a y | = e . The transmission profiles of the most abundant N-glycans as a function of their charge are analytical LC flow rates could open the scope to stand-of-the-art lipidomic analyses.2
combination of charge state, shape and size of gas phase molecular ions. n sl | s 2 summarized in Figure 5. The different charge states are transmitted within distinct CV intervals

as previously reported for lipidst. This _
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Sample Preparation. N-glycans were enzymatically released from fetuin (bovine) ' | - w_“,m - 'm‘“”m - = Figure 5. Transmission profile of most AKNOWLEDGMENTS
and immunoglobulin G (human serum) glycoproteins at 10 mg/mL in solution using m e | _ " B e - ] ' abundant N-glycans with their charge
PNGase F kit (Gibco). Samples were purified on Thermo Scientific™ HyperSep™ Y 1 I e 1 b e . ‘ | = . * ¢ wl FAIMS The authors thank Rosa |. Viner, Cristina Jacob and Deborah Leon from Thermo
Hypercarb™ SPE cartridges and evaporated to dryness. For direct infusion, samples | ‘ ' ' ‘ BT et oo . Scientific™ team in San Jose as well as PREMIER Biosoft for support on SimGlycan™.
were resuspended to 10 uM in 85:15 H20O:acetonitrile + 0.1% formic acid. For HILIC o I ) _ o _ -1 Q 2 : 2
liquid chromatography, samples were resuspended in 10:90 ammonium acetate 50 CV optimization. To evaluate the Figure 3. CV transmission profile -2
mM:acetonitrile. transmission profile of N-glycans with -3 - TRADEMARKS/LICENSING
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LC-MS method. Analysis were performed on an Orbitrap Exploris™ 480 mass using the CV scan feature in full scan +15V of Thermo Fisher Scientific and its subsidiaries. This information is not intended to
spectrometer equipped with a FAIMS Pro Duo interface. For direct infusion, the mode for CVs ranging from -100 V to encourage use of these products in any manner that might infringe the intellectual
instrument was equipped with a Thermo Scientific™ Nanospray Flex™ lon Source +100 V by 5 V increment. A 25V property rights of others.
and the samples were sprayed from Medium NanoES spray capillaries at 1.1 kV. LC transmission profile is established by +35V
analysis were performed on a Thermo Scientific™ UltiMate™ 3000 RSLCnano reporting the intensity of transmitted +45V P0O2023-55EN -
system equipped with a SeQuant™ ZIC-HILIC Nano LC column (150 mm x 75 pm, 5 molecular lons as a function of the CV, +55V I hermo Flsher
um, 200 A) and a Thermo Scientific™ EASY-Spray™ Nano emitter. Detailed LC and as shown in Figure 3. Most N-glycans +65V
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