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Proteomics

Goal 
To demonstrate peptide and protein identification and measurement precision  

at low sample input levels using data-independent acquisition (DIA) on the  

Thermo Scientific™ Orbitrap™ Astral™ Mass Spectrometer with the Thermo Scientific™ 

Vanquish™ Neo UHPLC System and Thermo Scientific™ μPAC™ Neo Plus 50 cm 

Analytical Column in direct injection and trap-and-elute workflows. 

Introduction 
The analysis of low-input proteomics samples is particularly challenging due to 

limited sample starting material, volume, and low analyte concentration. Label-free 

quantitation (LFQ) mass spectrometry (MS) workflows are widely used in proteomics 

to investigate protein expression and gain insights into biological and disease 

mechanisms. Data-independent acquisition (DIA) is preferred over data-dependent 

acquisition (DDA) for LFQ because it employs cyclic acquisition of predefined 

isolation windows rather than stochastic peak selection for fragmentation, reducing 

missing values and enabling more comprehensive analysis of limited sample 

material. In combination with innovative nanoflow chromatography, DIA generates 

complex spectra that can be effectively interpreted using advanced data processing 

algorithms, enabling confident extraction of peptide signals, enhancing sensitivity, 

and maximizing protein identification from minimal sample amounts. 

The Orbitrap Astral Mass Spectrometer is an excellent choice for proteomics 

applications requiring high sensitivity and throughput. Parallel use of the  

Thermo Scientific™ Orbitrap™ Analyzer and Thermo Scientific™ Astral™ Analyzer, 

together with advanced ion optics, enables high-throughput data acquisition while 

maintaining sensitivity for low-abundance peptides in complex samples. 

The Orbitrap Astral Mass Spectrometer features a high-resolution accurate mass 

analyzer operated in synergy with the high-resolution quadrupole mass filter and  

the Orbitrap Mass Analyzer. With the Astral Mass Analyzer resolution of up to  



80,000 FWHM at 524 m/z and MS/MS detection using a 

high dynamic range (HDR) detector, the Orbitrap Astral Mass 

Spectrometer enables high sensitivity and deep coverage, which 

is particularly suitable for analysis of single cell digests and low-

input samples. 

The capabilities of the Orbitrap Astral Mass Spectrometer 

can be further enhanced for single cell digest and low-input 

sample analysis by using the Thermo Scientific™ FAIMS Pro Duo 

Interface, which removes background ions with ease, and enables 

increased selectivity by means of gas phase fractionation in a 

high-field asymmetric waveform electric field.1

While the Orbitrap Astral Mass Spectrometer enables high-speed, 

high-sensitivity detection, proteome coverage also depends on 

effective peptide separation. Effective peptide separation can be 

achieved using micro pillar array (μPAC) HPLC columns, which 

enable highly efficient, low-dispersion separations that improve 

peptide detectability.

Thermo Scientific μPAC HPLC Columns are manufactured using a 

microfabrication technology, enabling separation beds from silicon 

with precise dimensions at the microscale level, resulting in a 

column design with perfect order, eliminating heterogeneous flow 

paths and minimizing peak dispersion to ensure sharper peaks. 

The manufacturing process results in virtually identical columns 

that maintain performance across a wider flow rate range  

than traditional nano-flow columns.2 When paired with the 

Vanquish Neo UHPLC System, the µPAC Neo Plus 50 cm  

HPLC Column provides high chromatographic efficiency, enabling 

highly sensitive and reproducible chromatographic analysis of 

proteomics samples.

Collectively, these technologies enable robust increases in peptide 

and protein identifications and quantification in LFQ proteomics 

experiments with limited sample input (Figure 1).

Experimental
Recommended consumables
•	 Fisher Chemical™ Optima™ LC-MS Grade Water with  

0.1% Formic acid (Cat. No. LS118-500)

•	 Fisher Chemical™ LC-MS Grade 80% Acetonitrile (ACN) with 
0.1% Formic acid (Cat. No. LS122-500)

•	 Fisher Chemical™ LC-MS Grade Formic acid (Cat. No. A117-50)

•	 Fisher Chemical™ Optima™ LC-MS Grade Water  
(Cat. No. 10505904)

•	 Fisher Chemical™ Optima™ LC-MS Acetonitrile  
(Cat. No. A955-1)

•	 Fisher Chemical™ Optima™ LC-MS Isopropanol  
(Cat. No. A461-212)

•	 Thermo Scientific™ SureSTART™ Microvial  
(Cat. No. 60180-1655)

•	 Thermo Scientific™ SureSTART™ Screw Cap  
(Cat. No. 6PSC9STB1)

•	 n-dodecyl-β-D-maltoside (DDM) (Cat. No. 89902)

Sample
•	 Thermo Scientific™ Pierce™ HeLa Protein Digest Standard 

(Cat. No. 88329)

LC columns and accessories
•	 μPAC Neo Plus 50 cm HPLC Column  

(Cat. No. COL-UPAC050NAN) 

•	 Thermo Scientific™ μPAC™ Neo Plus Voltage Spacer  
(Cat. No. ACC-VSP1006) 

•	 Thermo Scientific™ μPAC™ Neo Plus Grounding Cable  
(Cat. No. ACC-GRNDC)

•	 Thermo Scientific™ EASY-Spray™ Emitter, 10 μm I.D.  
(Cat. No. ES993) 

•	 EASY-Spray-compatible 75 μm I.D. × 25 cm column  
(sub-2 μm particles, integrated pulled emitter) 

Trapping column
•	 Thermo Scientific™ μPAC™ Trapping Column  

(Cat. No. COL-TRPNANO16G1B2) 

HPLC system
•	 Vanquish Neo UHPLC System (Cat. No. VN-S10-A-01) 

•	 Thermo Scientific™ Vanquish™ User Interface  
(Cat. No. 6036.1180) 

Mass spectrometer
•	 Orbitrap Astral Mass Spectrometer 

•	 FAIMS Pro Duo Iinterface (Cat. No. FMS03-10001) 

•	 Thermo Scientific™ EASY-Spray™ Source (Cat. No. ES081) 

•	 Sonation lab solutions column oven for Thermo Scientific 
µPAC Neo columns (Cat. No. PRSO-V2-PF) with EASY-Spray 
source mounting kit (Cat. No. PRSO-V2-KPF-ESIS)

Data analysis software
•	 Spectronaut® 19.9 Software by Biognosys AG 

Sample preparation
Pierce HeLa Protein Digest Standard (20 μg) was reconstituted in 

200 μL of 0.02% DDM dissolved in 0.1% formic acid (reconstitution 

solution). The solution was sonicated at room temperature for  

5 min, making a final concentration of 100 ng/μL. HeLa solutions 

were prepared at concentrations of 1 ng/μL and 10 ng/μL to cover 

the range of load with appropriate injection volumes.

2

https://www.fishersci.com/shop/products/water-0-1-formic-acid-v-v-optima-lc-ms-grade-thermo-scientific/LS118500
https://www.fishersci.com/shop/products/80-acetonitrile-20-water-0-1-formic-acid-optoma-lc-ms-fisher-chemical/LS122500
https://www.fishersci.com/shop/products/formic-acid-99-0-optima-lc-ms-grade-fisher-chemical/A11750
https://www.fishersci.be/shop/products/water-optima-lc-ms-grade-fisher-chemical/10505904
https://www.fishersci.com/shop/products/acetonitrile-optima-lc-ms-grade-fisher-chemical/A9551
https://www.fishersci.com/shop/products/isopropanol-optima-lc-ms-grade-fisher-chemical/A461212
https://www.thermofisher.com/order/catalog/product/60180-1655
https://www.thermofisher.com/order/catalog/product/6PSC9STB1
https://www.thermofisher.com/order/catalog/product/89902
https://www.thermofisher.com/order/catalog/product/88329
https://www.thermofisher.com/order/catalog/product/COL-UPAC050NAN
https://www.thermofisher.com/order/catalog/product/ACC-VSP1006
https://www.thermofisher.com/order/catalog/product/ACC-GRNDC
https://www.thermofisher.com/order/catalog/product/ES993?SID=srch-srp-ES993
https://www.thermofisher.com/order/catalog/product/COL-TRPNANO16G1B2
https://www.thermofisher.com/order/catalog/product/VN-S10-A-01?SID=srch-srp-VN-S10-A-01
https://www.thermofisher.com/order/catalog/product/6036.1180
https://www.thermofisher.com/order/catalog/product/FMS03-10001
https://www.thermofisher.com/order/catalog/product/ES081


LC-MS methods and experimental setup 
To comprehensively evaluate analytical measurement performance 

differences between the μPAC Neo Plus 50 cm HPLC Column and 

a 75 μm I.D. × 25 cm EASY-Spray-compatible pulled-tip column 

with sub-2 μm particles, the following experiment was run. 

A HeLa digest dilution series (50 pg–20 ng) was analyzed, with 

three replicates at each level, to evaluate column performance at 

50 and 32 samples per day (SPD) throughput with 1 and 2 FAIMS 

CVs, respectively (Table 1).

To demonstrate sensitivity at low-input conditions, 250 pg  

of HeLa was analyzed across a range of throughput from 20 to 

100 SPD using the μPAC Neo Plus 50 cm HPLC Column  

(Table 2). Finally, the performance of a trap-and-elute workflow 

incorporating a μPAC trapping column was demonstrated at  

100 SPD (Table 4). 

All LC-MS methods are noted below in Tables 1-4 and are 

available for download from Thermo Scientific™ AppsLab™ Library 

of Analytical Applications. 

Figure 1. Overview of label-free proteomics workflow using the μPAC Neo Plus 50 cm HPLC Column and Orbitrap Astral MS. The μPAC Neo Plus 
50 cm Column is connected to a voltage spacer and emitter, and column temperature is controlled using the column oven from Sonation lab solutions.

Table 1. LC method parameters for Direct Injection workflows at 50 and 32 SPD throughput.

50 SPD 
1 FAIMS CV (-50 V)

32 SPD 
2 FAIMS CVs (-58 V, -44 V)

Time, 
min

Flow,  
μL/min %B Time, 

min
Flow,  

μL/min %B

Run Run

0 0.7 2 0 0.5 2

0.1 0.7 5 0.15 0.5 5

1.9 0.7 12 2.88 0.5 12

2 0.25 12.1 3.04 0.165 12.2

12 0.25 25 18.24 0.165 25

19.5 0.25 42.5 29.64 0.165 42.5

Column wash Column wash

22 0.25 99 33.44 0.165 99

25 0.25 99 39 0.165 99

Stop run Stop run

LC method parameters

Workflow Direct injection

Sampler temperature 7 °C

Column temperature 50 °C

Separation column specifications

μPAC Neo Plus 50 cm 
HPLC Column 75 μm I.D. × 25 cm

Inner diameter, length 75 μm, 50 cm 75 μm, 25 cm

Maximum pressure 450 bar, 1,000 bar/min 1,450 bar, 1,000 bar/min

Maximum flow 1.0 μL/min 1.0 μL/min

Maximum temperature 60 °C 60 °C

Loading and equilibration settings

μPAC Neo Plus 50 cm 
HPLC Column 75 μm I.D. × 25 cm

Mode Pressure control Pressure control

Load / Equilibrate pressure 400 bar 1,400 bar

Loading volume 2 μL 2 μL

Equilibration factor 0.0 0.0

Fast loading / equilibration Yes Yes

A = Water, 0.1% formic acid (FA), B = 80% acetonitrile, 0.1% FA.  
Sample throughput accounts for column equilibration and sample loading time. 

•  μPAC Neo Plus 50 cm HPLC Column
•  μPAC Trapping Column (optional)
•  μPAC Neo Plus Voltage Spacer
•  EASY-Spray Emitter ES993, 10 μm I.D.

•  Vanquish Neo UHPLC System •  Orbitrap Astral MS
•  FAIMS Pro Duo Interface
•  EASY-Spray Source
•  Column oven 
    (Sonation PRSO-V2-PF)

•  Thermo Scientific™ 
 Proteome Discoverer™ Software
•  Spectronaut Software
•  Aptila DIA-NN Software
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100 SPD 
1 FAIMS CV (-50 V)

70 SPD 
1 FAIMS CV (-50 V)

40 SPD 
1 FAIMS CV (-50 V)

30 SPD 
1 FAIMS CV (-50 V)

20 SPD 
1 FAIMS CV (-50 V)

Time, 
min

Flow,  
μL/min %B Time, 

min
Flow,  

μL/min %B Time,  
min

Flow,  
μL/min %B Time, 

min
Flow,  

μL/min %B Time, 
min

Flow,  
μL/min %B

Run Run Run Run Run

0 0.7 2 0 0.7 2 0 0.7 2 0 0.7 2 0 0.7 2

0.1 0.7 5 0.1 0.7 5 0.1 0.7 5 0.1 0.7 5 0.1 0.7 5

1.1 0.7 15 1.9 0.7 14 1.9 0.7 12 1.9 0.7 12 1.9 0.7 12

1.2 0.4 15.37 2 0.3 14.23 2 0.25 12.09 2 0.25 12.06 2 0.25 12.03

5.2 0.4 30 9 0.3 30 16.5 0.25 25 24 0.25 25 37 0.25 22.5

8.7 0.4 50 14.5 0.3 45 27.5 0.25 42.5 38.4 0.25 42.5 60 0.25 40

Column wash Column wash Column wash Column wash Column wash

9.9 0.4 99 15.8 0.3 99 30 0.25 99 41.4 0.25 99 64.1 0.25 99

11.4 0.4 99 17.5 0.3 99 33 0.25 99 45 0.25 99 69 0.25 99

Stop run Stop run Stop run Stop run Stop run

Table 2. LC method parameters for Direct Injection workflows at 20–100 SPD throughput (1 FAIMS CV).

Table 3. Global MS parameters and load-dependent Astral MS DIA optimization.

MS method global parameters

Application mode Peptide 

Spray voltage 2,200 V 

Ion transfer tube temperature 200 °C 

FAIMS carrier gas flow 3.5 L/min 

FAIMS compensation voltage -50 

EASY-IC RunStart 

Advanced peak determination On (default charge state = 2) 

MS and DIA method parameters

MS1 scan range and resolution 400–800, resolution = 240,000

MS2 (DIA) scan range 145–1450 m/z

Maximum Orbitrap injection time 200 ms (MS1) 

DIA isolation window overlap 0 m/z

Normalized AGC target MS1: 500%, MS2: 800% 

RF lens 40% 

Normalized HCD collision energy 25% 

Sample amount 50 pg 100 pg 250 pg 500 pg 1 ng 2.5 ng 5–10 ng 20 ng

DIA isolation window (m/z) 30 20 20 15 10 8 5 3

Maximum injection time (ms) 80 60 40 40 20 15 10 7

Table 4. LC and MS method parameters (trap-and-elute workflow).

100 SPD 
1 FAIMS CV (-50 V)

Time, 
min

Flow,  
μL/min %B

Run

0 0.75 2

0.1 0.75 8

2.1 0.75 20

2.2 0.5 20.3

5.7 0.5 30

8.7 0.5 50

Column wash

9.9 0.5 99

11.5 0.5 99

Stop run

The MS parameters listed in Table 3  
were used, with a DIA isolation 
window of 20 m/z and a maximum 
Astral injection time of 20 ms.

Loading 
settings

Wash and equilibration 
settings

Loading Separation Trap

Mode Combined 
control

Combined 
control

Combined 
control

Flow 60 μL/min 0.75 μL/min 60 μL/min

Pressure 300 bar 350 bar 300 bar

Loading 
volume 1.5 μL – –

Equilibration 
factor – 0.2 Automatic

Wash factor – – Automatic

Fast wash / 
equilibration – Yes Yes

Zebra wash – – No

LC method parameters

Workflow Trap-and-elute (backward flush)

Sampler 
temperature 7 °C

Column 
temperature 50 °C

Separation and trap column specifications and 
parameters

μPAC Neo Plus  
50 cm  

HPLC Column

μPAC trapping 
column

Inner diameter, 
length 75 μm, 50 cm 300 μm, 1 cm

Maximum 
pressure

450 bar,  
1,000 bar/min

400 bar,  
1,000 bar/min

Maximum flow 1.0 μL/min 60 μL/min

Maximum 
temperature 60 °C 60 °C

Supports 
backward flush – Yes
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Data processing and interpretation
All data were acquired in triplicate, and for each experiment the 

three runs were processed together using Spectronaut 19.9 

Software. Peptides and protein groups were identified using a 1% 

false discovery rate (FDR) threshold. 

A FASTA file with canonical Homo sapiens sequences  

(20,428 entries), along with a common contaminants FASTA  

file was used.3

Results and discussion
Orbitrap Astral MS parameter optimization
When performing peptide and protein quantification based 

on the MS2 responses, the optimization of the Astral Mass 

Analyzer parameters becomes especially important. Isolation 

window width determines the range of precursors fragmented 

together—wider windows increase signal but also produce more 

complex spectra. Injection time controls ion accumulation and 

affects sensitivity—with longer times improving detection of 

low-abundance peptides. These parameters must be optimized 

together based on sample load,4 balancing sensitivity and 

spectral complexity. Low-input samples benefit from longer 

injection times and wider isolation windows to boost signal, while 

high-input samples perform best with shorter injection times and 

narrower isolation windows to maximize selectivity and utilization 

of the dynamic range of the Astral Mass Analyzer. Optimized 

load-dependent parameters are listed in Table 3; a comparison of 

the resulting number of peptides identified with a fixed isolation 

window of 20 m/z and a fixed injection time of 20 ms is shown in 

Figure 2. 

Figure 2. Comparison of peptide identifications using fixed DIA 
parameters (20 m/z isolation window, 20 ms injection time) versus 
load-dependent optimized DIA parameters (Table 3) for the Astral 
Mass Analyzer. Load-dependent optimization enables linearity across a 
wide range of sample amounts on a logarithmic scale. 

Comparison of peptide and protein identification
The μPAC Neo Plus 50 cm HPLC Column was compared across 

the whole dilution range directly with an EASY-Spray-compatible  

75 μm I.D. × 25 cm column (sub-2 μm particles, integrated 

pulled emitter) by operating both columns with the same LC-MS 

methods, except for the necessary adjustments to pressure limits 

and column dimension values. 

The use of load-dependent optimized DIA parameters with 

the Astral Mass Analyzer ensures that the results of analysis 

are not compressed by unused dynamic range, ensuring a fair 

comparison. An example total ion chromatogram (TIC) from each 

column at the same amount of HeLa injected is given in Figure 3. 

Figure 3. Total ion chromatograms (TICs) of of 1 ng HeLa digest 
acquired with μPAC Neo Plus 50 cm HPLC Column and a  
75 μm I.D. × 25 cm column under identical conditions with the  
50 SPD method. 

Both columns showed less than 6% difference in total  

number of peptides identified above 2.5 ng load; however, the 

μPAC Neo Plus 50 cm HPLC Column showed an increasingly 

greater advantage (6%–33%) at lower inputs below 5 ng. When 

considering only peptides with a coefficient of variation (CV%) 

below 20% (Figure 4), an increase of 3%–35% in the number 

of peptides identified was observed with the 50 SPD method 

over the whole range of the dilution series. Figure 5 summarizes 

the number of peptides and protein groups identified using 

Spectronaut 19.9 Software in HeLa digest (50 pg–20 ng)  

acquired with the 50 SPD method (1 FAIMS CV) using the  

μPAC Neo Plus 50 cm HPLC Column subdivided by thresholds of 

CV <10% and CV <20%. 

Effect of FAIMS compensation voltage (CV) on 
proteome coverage
Choice of FAIMS compensation voltage is sample-specific, 

especially if the sample contains atypical or enriched amounts 

of peptides of specific lengths. Due to removal of singly charged 

background ions and gas-phase fractionation of the sample, 

FAIMS enables reduced spectral complexity, resulting in higher 

sensitivity and protein coverage. Using multiple FAIMS CVs with 

longer gradients can improve protein coverage (Figure 6).
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Figure 4. Relative gain in peptide identifications with CV <20% across 
varying standard HeLa digest load (50 pg–20 ng) using the µPAC 
Neo Plus 50 cm HPLC Column versus the 75 μm I.D. × 25 cm column. 
Performance is shown for DIA method at 50 SPD throughout, highlighting 
improved quantitative precision, particularly at low sample inputs and lower 
flow rate.  

Figure 5. Number of peptides (left) and protein groups (right) identified across standard HeLa digest dilution series (50 pg–20 ng) using the 
μPAC Neo Plus 50 cm HPLC Column with the 50 SPD method (1 FAIMS CV), shown for all identifications (total) and subsets with CV <20% 
and CV <10%, demonstrating identification depth and quantitative precision across input levels. All data were acquired in triplicate, and for 
each experiment the three runs were processed together using Spectronaut 19.9 Software. Peptides and protein groups were identified using a 1% 
FDR threshold. 

Figure 6. Number of peptides (left) and protein groups (right) identified across a standard HeLa digest dilution series (50 pg–20 ng) using the 
μPAC Neo Plus 50 cm HPLC Column, comparing acquisition with 1 FAIMS CV (50 SPD) and 2 FAIMS CVs (32 SPD). Increased identifications 
with 2 FAIMS CVs demonstrate enhanced proteome coverage across input levels. All data were acquired in triplicate, and for each experiment the three 
runs were processed together using Spectronaut 19.9 Software. Peptides and protein groups were identified using a 1% FDR threshold.
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Various throughput and reproducibility
To evaluate sensitivity under low-input conditions and assess the 

trade-off between throughput and depth of peptide identification, 

250 pg of HeLa digest was analyzed using the μPAC Neo Plus  

50 cm HPLC Column across 20–100 SPD throughput (Figure 7). 

The protein group coefficients of variation are given in Figure 8. 

Trap-and-elute workflow
To evaluate the performance of the trap-and-elute workflow under 

conditions representative of single-cell analysis, 250 pg of HeLa 

digest was analyzed in triplicate at 100 SPD across different 

loading volumes and trapping conditions using a μPAC Neo 

Plus 50 cm HPLC Column with trap-and-elute backward flush 

workflow incorporating a μPAC trapping column. Thanks to the 

strong retention of the C18 stationary phase in the μPAC trapping 

column, the backward flush sampler setting enables the sharpest 

peaks. 

A comparison of LC loading strategies was performed using a 

constant amount of 250 pg HeLa digest. Both direct injection 

and trap-and-elute workflows were tested. For trap-and-elute, 

different loading volumes (0.05 µL, 0.25 µL, and 7.50 µL) were 

tested to assess the effect of sample loading conditions on 

chromatographic performance and identifications. Nineteen 

peaks from the HeLa digest were selected across the whole 

retention time range to calculate the sum of peak widths at 

base (Wb). In addition, one condition included loading with 0.1% 

trifluoroacetic acid (TFA). Specifically, the Vanquish Neo solvent 

line “WW (weak wash)” was changed to 0.1% TFA in LC-MS grade 

water for sample loading, and for sample reconstitution solvent 

was changed from 0.1% FA to 0.1% TFA. 

The results (Table 5) show that direct injection provided the 

narrowest peak widths and strong identification performance, 

serving as a baseline for optimal chromatography. In comparison, 

the trap-and-elute workflow led to broader peaks, as expected 

from the additional trapping and loading steps, but largely 

maintained comparable peptide and protein identifications across 

conditions.

Figure 7. Identification depth versus throughput for 250 pg  
HeLa digest acquired in triplicate using μPAC Neo Plus 50 cm  
HPLC Column, showing optimal performance with 30, 40, and  
50 SPD methods. 

Figure 8. Protein group CV distributions across 20–100 SPD 
throughput, demonstrating consistent repeatability and stable 
quantitative performance across acquisition speeds.

The 20–100 SPD throughput experiments were repeated  

50 hours later, with other experiments performed in between, 

to demonstrate reproducibility and robustness of peptide and 

protein identifications under typical instrument usage (Figure 9). 

The repeated experiments demonstrate strong reproducibility 

of the workflow over time. The number of peptide and protein 

identifications remained consistent across runs, with variation 

within ±10% for peptides and ±5% for proteins. The results 

showed no decrease in performance over time.

Figure 9. Boxplots of reproducibility across 20–100 SPD throughput 
calculated as relative peptide and protein identifications normalized 
to the first experiment. The experiments were performed 50 hours apart 
using the μPAC Neo Plus 50 cm HPLC Column.
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In details, moderate sample volumes (0.05–0.25 µL) of a total  

250 pg HeLa sample yield comparable results, while a 

larger injection volume of 7.5 µL (therefore, having a lower 

concentration) resulted in a 13% decrease in peptide 

identifications and <1% decrease in protein identifications, likely 

due to sample adsorption in the vial. 

The use of TFA decreased identifications by only 2%–4%, likely 

due to ion suppression effects, which, however, produced peaks 

narrower by 8% in average peak width at the base. Overall, the 

trap-and-elute workflow demonstrated excellent performance, 

with modest chromatographic broadening but preserved 

proteome coverage across different injection volumes.

Conclusion
•	 μPAC Neo Plus 50 cm HPLC Column enabled deeper 

proteome coverage than a 75 μm × 25 cm packed bed 
pulled-tip column, with up to 35% gains in CV <20% peptides 
at low sample inputs. 

•	 Use of two FAIMS compensation voltages with longer 
gradients increased peptide identifications by 37% on 
average, resulting in higher protein coverage and a 5% 
increase in protein groups identified. 

Table 5. Peptide and protein group identifications and relative peak widths observed using direct injection and trap-and-elute workflows 
incorporating a μPAC trapping column. 250 pg standard HeLa digest was analyzed in triplicate using a μPAC Neo Plus 50 cm HPLC Column. 
Different workflow conditions and sample volumes injected are shown, along with relative peak width. Results demonstrate comparable identification 
performance across workflows, with trap-and-elute enabling flexible loading conditions at the expense of moderately increased peak widths. 

•	 Methods with 20–100 SPD throughput demonstrated robust 
performance and reproducibility, with the protein group 
median CVs between 13.5% and 15%.

•	 Highest peptide identification counts achieved at 30–50 SPD  
throughput, with >49,000 peptides and >6,300 proteins 
identified.

•	 The trap-and-elute workflow enabled fast loading and 
desalting of larger sample volumes in less than 3 minutes, 
while maintaining peptide and protein identification 
performance comparable to direct injection workflow, despite 
modest peak broadening. 
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