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• This best practice document will provide information to: 
• Achieve peak performance with the QE HF-X Orbitrap mass spectrometer 
• Help identify potential issues across all analysis steps in the proteomics workflow that may impact overall 

instrument performance. 
• Communicate more effectively with Thermo Fisher if there is a problem that cannot be solved using this best 

practices document. 
 

• This guide is a collection of best practices and provides detailed procedural recommendation for achieving and 
maintaining optimum performance:  

1. A tool to help you cover all aspects of the proteomics workflow.  

2. Provide direct access to detailed guides  to maintain optimal LCMS performance. 

3. The content and document referenced herein were written and reviewed by Thermo Fisher Scientific experts and present 
the best practices that are also applied in-house.  

Objective 
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1. Build comparative baseline data 
If you have a benchmark to compare to, expected performance can be easier to understand while 
diagnosing issues. 

 
2. Save your calibration files and QC runs 
Suspicious performance? Your calibration records and QC traces tell thorough stories 

 
3. Establish a practice of qualifying new components of your workflow, ie 

new column or a new sample preparation protocol  
Use established and validated reference standards to qualify new components in your system. Changing 
only one variable at a time will reduce the chance of compounding errors that are very hard to diagnose. 

 
4. Practice regular preventive maintenance 
Take steps to practice regular preventive maintenance on your equipment, columns and assuring that you 
use of fresh, high quality consumables. This will save you time that is more valuable than the extra dollar 
spent on maintenance. 

General Best Practice 
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Best practices across the entire proteomics workflow 

Achieving peak performance in modern LCMS-based proteomics relies on number of optimized analysis steps 
that researchers need to consider when performing their analysis. Best practices and standard operating 
procedures (SOP) are available for each step and should be reviewed and validated on a regular basis in a 
laboratory.  
 
This document provides guidance for: 
• LC-MS Instrument Basics 
• Best Practices in Chromatograph 
• Best Practices in Sample Preparation 
• Assessing Optimal Performance 
• Facilitating Communication with Thermo Fisher  
• Additional Resources 
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Before starting a proteomics analysis, researchers should familiarize themselves with the basic operation of the 
instrument. Some researchers might be already familiar with the Orbitrap instrument, but specific instrument 
models might differ in their operations and it is highly recommended that operators review the appropriate 
documents before the start the analysis. 
 
Setting up and using the Thermo Scientific™ Q Exactive™ 
HF-X mass spectrometer 

Quick start guide for QE HF-X  

More information about the operation of the instrument can 
be found in the Operator Manuals 

Exactive Operating Manual 
Q Exactive HF-X Software Manual 

Thermo Scientific Pierce Calibration Solutions for mass 
spectrometry are ready-to-use liquid formulations that can 
quickly calibrate Thermo Scientific LC-MS instrumentation 

Calibration Solutions 

Always use LC-MS grade solvents and additives. Lower 
grade reagents will result in premature column aging and 
emitter clogging, and a higher background signal in the MS. 

Solvents for Mass Spectrometry 
 

LC-MS Instrument Basics 

https://assets.thermofisher.com/TFS-Assets/CMD/manuals/qs-bre0012195-q-exactive-hf-x-qsbre0012195-en.pdf
https://assets.thermofisher.com/TFS-Assets/CMD/manuals/man-bre0012255-exactive-series-manbre0012255-en.pdf
https://assets.thermofisher.com/TFS-Assets/CMD/manuals/man-bre0012262-q-exactive-hf-x-soft-manbre0012262-en.pdf
https://www.thermofisher.com/us/en/home/life-science/protein-biology/protein-mass-spectrometry-analysis/calibration-solutions-standards-solvents-mass-spectrometry/mass-spectrometry-calibration-solutions.html
https://www.thermofisher.com/us/en/home/life-science/protein-biology/protein-mass-spectrometry-analysis/calibration-solutions-standards-solvents-mass-spectrometry/solvents-lc-ms.html
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Best Practices in Chromatography  

Good and reproducible chromatographic performance is the basis for robust, quantitative LC-MS results. A few 
best practices that are often ignored go a long way in avoiding frustrating re-injection and re-analysis of precious 
samples. Observing and applying those steps produce the desired separation performance and maximize mass 
spectrometry results. Here are a few ground rules that researchers need to observe to maintain robust 
chromatography performance in LC-MS applications. 
 
Making the right fluidic connection is important to avoid invisible 
leakages and deteriorate chromatography performance over time 

Instruction sheet for making fluidic 
connections 
 

The Complete and Easy Guide to Configuring Your Thermo 
Scientific™ Nano LC for Mass Spectrometric Analysis 

nanoLC configuration guide 

Improving Retention Time Precision and Chromatography of Early 
Eluting Peptides with Acetonitrile/Water Blends as Solvent B 

Retention time precision guide 

This document provides guidance for Thermo Scientific™ EASY-
Spray™ column set up, installation and storage, as well as tips-and-
tricks to extend column lifetime and best practice for nanoLC 
operation. 

EASY-Spray Column Tips and Tricks 

What do you do if something goes wrong?  Troubleshooting EasySpray 

http://tools.thermofisher.com/content/sfs/manuals/Man-M5001-LC-Nano-Capillary-Micro-Columns-ManM5001-EN.pdf
http://tools.thermofisher.com/content/sfs/manuals/Man-M5001-LC-Nano-Capillary-Micro-Columns-ManM5001-EN.pdf
http://origin-www.thermoscientific.jp/content/dam/tfs/ATG/CMD/cmd-documents/sci-res/pres/chrom/lc/sys/PP-64583-LC-MS-NanoLC-Complete-Easy-Guide-PP64583-EN.pdf
https://assets.thermofisher.com/TFS-Assets/CMD/Application-Notes/AN-637-LC-EASY-nLC-1200-Peptides-Solvent-B-Blends-AN64627-EN.pdf
https://assets.thermofisher.com/TFS-Assets/CMD/brochures/BR-21632-LC-EASY-Spray-Tips-Tricks-BR21632-EN.pdf
https://assets.thermofisher.com/TFS-Assets/CMD/Reference-Materials/pp-21915-ccs-troubleshooting-easy-spray-pp21915-en.pdf
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Best Practices in Sample Preparation (Part 1) 

Sample preparation remains one of the largest bottlenecks associated with mass spectrometry (MS) analysis, 
and consistent and reproducible sample preparation can make the difference between a successful analysis and 
a failed outcome. Commercial vendors, such as Thermo Fisher Scientific offer high quality reagents and 
complete, convenient kits that have been fully tested to enable optimal outcomes, from protein digestion to 
peptide enrichment, clean-up, and quantitation. 
 
Proper sample preparation is critical to reproducible and accurate 
mass spectrometry analysis results. Using high quality reagents and 
complete, convenient kits that have been fully tested to enable optimal 
outcomes, from protein digestion to peptide enrichment, clean-up, and 
quantitation are essential. 

Mass spectrometry core essentials 

Commercial reagents and kits are optimized for sample preparation 
for every step of the process and are robust reference method for the 
preparation of high quality samples that are ready for MS analysis in 
less than 3 hours.  Benchmarking in-house protocols against a 
commercial product often uncovers lab-specific issues that can be 
specifically optimized in the presence of a best-practice protocol 
provided by a validated product.  

Rapid sample preparation 

https://www.thermofisher.com/us/en/home/life-science/protein-biology/protein-mass-spectrometry-analysis/mass-spec-core-essentials.html
https://www.thermofisher.com/us/en/home/life-science/protein-biology/protein-mass-spectrometry-analysis/sample-prep-mass-spectrometry.html
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Best Practices in Sample Preparation (Part 2) 

Only highly purified proteases that are modified for optimal protein digestion and 
validated for use in MS should be used  with LCMS. 

Protein digestion 

After isolation of peptides, salts and buffers can be removed using reversed phase 
(RP) resins, of which the C18 matrix is the most ideal for the capture of 
hydrophobic peptides.  The peptides bind to reverse-phase columns in high-
aqueous mobile phase, salts and buffers are washed off, and the peptides are 
eluted using a high-organic mobile phase.  

Peptide desalting 

Detergent Removal products efficiently bind to and remove high concentrations of 
a wide variety of detergents that are commonly used during sample processing 
and are used to minimize ion suppression effects in LCMS. 

Detergent removal 
 

Most protein assays are not sensitive enough to measure peptide concentration 
after digestion, the easy-to-use Pierce Colorimetric or Fluorescent peptide assays 
have been designed specifically to improve the sensitivity and reproducibility of 
quantitation of peptide mixtures. 

Peptide quantitation 

The Thermo Scientific Pierce Standards are designed for a variety of applications, 
including sensitivity assessment, determination of digestion efficiency, 
chromatography assessment and/or as controls for sample analysis. Standards 
range from single component formulations to complex human-based digests. 
Each standard is provided with a Certificate of Analysis. 

QC Standards 

https://www.thermofisher.com/us/en/home/life-science/protein-biology/protein-mass-spectrometry-analysis/sample-prep-mass-spectrometry/protein-digestion-mass-spectrometry.html
https://www.thermofisher.com/us/en/home/life-science/protein-biology/protein-mass-spectrometry-analysis/sample-prep-mass-spectrometry/c18-columns-peptide-clean-up-mass-spectrometry.html
https://www.thermofisher.com/us/en/home/life-science/protein-biology/protein-mass-spectrometry-analysis/sample-prep-mass-spectrometry/detergent-removal-peptides.html
https://www.thermofisher.com/us/en/home/life-science/protein-biology/protein-mass-spectrometry-analysis/sample-prep-mass-spectrometry/protein-peptide-quantitation-assays-mass-spectrometry.html
https://www.thermofisher.com/us/en/home/life-science/protein-biology/protein-mass-spectrometry-analysis/calibration-solutions-standards-solvents-mass-spectrometry/mass-spectrometry-controls-standards.html
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Assessing LC-MS system performance in a lab starts with a comparison to best known practices in other 
laboratories using a set of standard conditions. Below are commonly used LC-MS methods with detailed 
experimental information on materials, methods and exemplary results that can be used as basis for comparing 
results in your lab 

A “plug and spray” approach, but with an emphasis on 
throughput and robustness for cap-flow applications that has 
been demonstrated to be an alternative to nanoflow-based 
proteomics workflows. 

High-throughput proteomics using capillary 
chromatography and the Orbitrap QE HF-X 

Example of a highly robust novel capillary-flow LC-MS platform 
that combines a capillary-flow system with a 150 μm ID EASY-
Spray column and the Q Exactive HF-X mass spectrometer  

Capillary-flow LC HRAM MS 
 

MS1 based DIA method for proteome profiling applications Best practice example for DIA analysis 
Generation of high throughput intelligent low-flow LCMS 
methods which afford virtually continuous proteomics sample 
data acquisition (zero MS idle time) 

High MS utilization using the QE HF-X 

Optimized DDA+ and HR-DIA workflow for precise and 
reproducible quantitation of proteomes 

DDA+ and  HR-DIA using the QE HF-X 

Assessing Optimal Performance 

https://assets.thermofisher.com/TFS-Assets/CMD/Application-Notes/an-21744-lc-ms-highly-sensitive-column-proteomics-an21744-en.pdf
https://assets.thermofisher.com/TFS-Assets/CMD/Application-Notes/an-21744-lc-ms-highly-sensitive-column-proteomics-an21744-en.pdf
https://assets.thermofisher.com/TFS-Assets/CMD/posters/PO-64987-LC-MS-HRAM-Robust-Profiling-Complex-Samples-ASMS2017-PO64987-EN.pdf
https://assets.thermofisher.com/TFS-Assets/CMD/posters/PO-65036-LC-MS-DIA-Proteome-Profiling-ASMS2017-PO65036-EN.pdf
https://assets.thermofisher.com/TFS-Assets/CMD/posters/po-65223-lc-ms-continuous-ms-utilization-proteomics-asms2018-po65223-en.pdf
https://assets.thermofisher.com/TFS-Assets/CMD/posters/po-65236-lc-ms-optimized-dda-hr-dia-workflows-asms2018-po65236-en.pdf
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Facilitating Communication with Thermo Fisher 

The ability to remotely access and manage the LC-MS using the Thermo Scientific Almanac web-based 
application provides researchers with the option to check real-time system status and acquisitions, set up 
automated e-mails to notify researchers of a completed acquisition or error, schedule instrument access, monitor 
utilization, or send service files to aid in system diagnostics and maximize up-time. Creating the account is free 
and facilities resolution of issues should they appear. 
 
Instrument Connect Platform: manage your system in 
one place 

Almanac Web-Based Monitoring and Management 

Instrument status: See what is happening in real time 
Instrument Logbook and Events: Easily see what has 
happened and log important information 
Instrument Scheduler: Manage system access and 
utilization 
Push to Service: Minimize time taken to diagnose 
issues 
Going truly mobile? Manage your systems from your 
phone 

https://www.thermofisher.com/us/en/home/industrial/mass-spectrometry/liquid-chromatography-mass-spectrometry-lc-ms/lc-ms-software/cloud-based-technologies-mass-spectrometry/almanac-web-based-monitoring-management.html
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• Webinar: Raise Your Nano LC-MS Performance with New Thermo Scientific Solutions 
• Planetorbitrap Website: General resource for application and workflow support 
• UltiMate™ 3000 RSLCnano System 
• Q Exactive™ HF-X Hybrid Quadrupole-Orbitrap™ Mass Spectrometer 
• Protein Mass Spectrometry Analysis 
• Sample Prep for Mass Spectrometry 
• Calibration Solutions, Standards & Solvents for Mass Spectrometry 
• Mass Spectrometry Core Essentials 
• Novel capillary-flow LC HRAM MS platform for fast targeted analysis and robust profiling of 

complex samples 
• Enhancing the Throughput and Robustness of DIA Using a 150 µm EASY-Spray Column 

 

Additional resources 

https://view6.workcast.net/register?pak=7915716210487354&referrer=SelectScience-Websitesee%20One%20Drive%20Folder
http://planetorbitrap.com/
https://www.thermofisher.com/order/catalog/product/ULTIM3000RSLCNANO
https://www.thermofisher.com/order/catalog/product/0726042
https://www.thermofisher.com/us/en/home/life-science/protein-biology/protein-mass-spectrometry-analysis.html
https://www.thermofisher.com/us/en/home/life-science/protein-biology/protein-mass-spectrometry-analysis/sample-prep-mass-spectrometry.html
https://www.thermofisher.com/us/en/home/life-science/protein-biology/protein-mass-spectrometry-analysis/calibration-solutions-standards-solvents-mass-spectrometry.html
https://www.thermofisher.com/us/en/home/life-science/protein-biology/protein-mass-spectrometry-analysis/mass-spec-core-essentials.html
https://assets.thermofisher.com/TFS-Assets/CMD/posters/PO-64987-LC-MS-HRAM-Robust-Profiling-Complex-Samples-ASMS2017-PO64987-EN.pdf
https://assets.thermofisher.com/TFS-Assets/CMD/posters/PO-64987-LC-MS-HRAM-Robust-Profiling-Complex-Samples-ASMS2017-PO64987-EN.pdf
https://assets.thermofisher.com/TFS-Assets/CMD/posters/PO-65038-LC-DIA-EASY-Spray-Column-ASMS2017-PO65038-EN.pdf
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