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High-quality, reproducible nanoLC-MS data generation across systems and sites is crucial to the
success of routine quantitative proteomics applications. System-to-system reproducibility according
to peptide and protein IDs was evaluated using the 100 min method with 200 ng injections of a HelLa
cell protein digest under standardized MS acquisition conditions. On average 33,000 peptides from
4,400 protein groups could be identified with a single-shot nanoLC-MS analysis. As little as 4.1%
variation in peptide groups and 2.2% in protein groups was observed for the 6 Vanquish Neo UHPLC
systems coupled to an Orbitrap Exploris 240 mass spectrometer.

CONCLUSIONS

We evaluated the long-term stability and reproducibility of results generated with Vanquish Neo
UHPLC system coupled to HRAM or QqQ mass-spectrometers. The comprehensive testing under
nano- and micro-flow LC conditions revealed high consistency of results and ruggedness of system
operation. Taken together, these data are evidence of the reliability and performance capabilities of
modern low-flow UHPLC systems and consumables.

FWHM was also assessed for the same set of peptides as a marker of resolution consistency and
robustness (Figure 5). Consistent FWHM for the 8 selected peptides was observed throughout the
study. There was no trend towards increased peak width associated with any of the peptides
studied. In contrast a “random” variation of FWHM can be seen for some of the peptides measured
which can be attributed to overlapping peaks which in some instances could not be resolved by
UV. The hallmarks of reproducible gradient delivery and separation column robustness observed
for the duration of the study can be attributed to various system features designed to prolong
column lifetime and maintain optimal separation performance such as the controlled flow ramping
employed during fast sample loading and fast column equilibration and Thermo Scientific™

Instrumentation

ABSTRACT

Purpose: Demonstrate the long-term robustness and consistent chromatographic performance of the
next generation Vanquish Neo UHPLC system under nanoLC and microLC conditions for bottom-up
proteome profiling on PepMap Neo columns as well as system-to-system reproducibility based on
peak properties and proteomic data metrics

Methods: The Thermo Scientific™ Vanquish™ Neo UHPLC system, Thermo Scientific™ PepMap™
Neo columns, and Thermo Scientific™ Orbitrap Exploris™ 480 and Thermo Scientific™ Orbitrap

All experiments were performed using Vanquish Neo UHPLC systems interfaced to an Orbitrap
Exploris 480 mass spectrometer operated in data-dependent acquisition (DDA) mode or TSQ
Altis mass-spectrometer operated in MRM mode. Direct injection methods for nanoLCMS analysis
utilized Thermo Scientific™ EASY-Spray™ PepMap™ Neo columns and Thermo Scientific™
Acclaim™ PepMap™ columns for microLC-MS analysis. The long-term robustness was tested
using the Vanquish Neo UHPLC system including thermostatted column compartment and UV

detector. Thermo Scientific™ Double nanoViper™ PepMap™ Neo Column 75 ym > 500 mm, 2 * Vanquish Neo UHPLC system and the PepMap Neo columns deliver levels of chromatographic
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We tested the Vanquish Neo UHPLC system for robust and consistent long-term LC separation
performance under conditions typically adopted for deep dive proteomics experiments using nanoLC

or microLC separations.

Long-term nanoLC-MS robustness
Reproducible microLC-MS results

A high-throughput micro-flow LC-MS method was developed based on previously published
work'-2, We created a highly robust, short method (ca. 14.4 min cycle time enabling 100 samples
per day) which delivers good chromatographic separation and sufficient detection sensitivity for
proteomic analysis of large sample cohorts. A sequence of 760 injections was run over a period of
7.5 days to test the results reproducibility with microLC-MS analysis. The sequence was a
repetition of the following injections: 3 sample injections, 3 blank injections, 3 matrix injections
resulting in a total of 254 HelLa digest/PRTC injections. Method robustness was evaluated
according to the consistency of the pressure traces as well as the retention time stability and peak

The Vanquish Neo UHPLC system was continuously run using a single 75 um X 50 cm PepMap Neo
column for a period of 6 months. The BSA protein digest was separated using a classic 90-minute
nano-flow gradient (100-minute method including column washing) typical for bottom-up proteomic
experiments. The peak resolution of BSA peptides afforded by the separation, permitted the
evaluation of chromatographic parameters for 8 selected peaks using UV detection (Figure 3).
Peptide retention times were stable across all 1600 injections (Figure 4). The retention time standard
deviation was below 0.3 min over the entire 6 months period for each set of 100 injections.

Figure 6. Column back pressure
measured 1 minute after the start of the
gradient at a flow rate of 300 nL/min
and 50°C column temperature on a 75
Mm X 50 cm PepMap Neo column.
Results are mean values per 100
injections *+ S.D.

Figure 5. Mean values for FWHM of 8
selected peptides over 1,600 replicate
injections of BSA protein digest. Displayed
are mean peak widths (seconds) per 100
injections for each of the selected
peptides.
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digest peptides separated on 6 Vanquish Neo UHPLC systems using a 20 min nanoLC retention time reduction (3 s or <1%) for the first 20 injections (Figure 3). The initial retention time th . t,f,

Injection number

Figure 4. The retention time for 8 selected peptides from 1,600 injections of BSA protein
digest over 176 days (approximately 6 months). Retention time values are the means per set

of 100 injections

method; 4 replicate injections were carried out for each system.

shift is most likely due to stationary phase conditioning. Afterwards, no further retention time changes
were observed.
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