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Speeding Structural Biology Research via Fully Automated Protein Footprinting
 
Combining GenNext’s AutoFox® Protein Footprinting System with industry-leading Thermo Scientific™ Orbitrap™ mass 
spectrometers and sample prep consumables produces a powerful, end-to-end solution for researchers working on complex 
protein structure and drug interaction studies.

 
The fusion of GenNext and Thermo Scientific™ technology 
platforms into an integrated protein footprinting workflow 
delivers high-resolution insights essential for optimizing 
drug safety, efficacy, and delivery. Researchers also gain a 
valuable tool set to help validate structural models generated 
by artificial intelligence (AI), an emerging frontier in drug 
discovery. The GenNext–Thermo Scientific workflow supports 
this effort by efficiently testing and refining AI-generated 
models—an approach already successfully demonstrated by 
GenNext’s researchers and clients.

This ability to combine speed, precision, and real-world 
validation positions the AutoFox-Orbitrap mass spectrometer 
workflow as a powerful tool in both traditional and AI- 
enhanced drug development.

Versatile Technology Synergy 

The AutoFox System and Orbitrap mass spectrometer 
combination can be assembled in numerous configurations 
depending on the specific research objectives and perfor-
mance requirements such as depth of coverage, throughput, 
sensitivity, and quantitation metrics. 

In this document, we will concentrate on the workflow that 
provides the most efficient, fully automated, and high-
throughput solution currently available for structural biology 
research.

The innovative AutoFox System paired with the  
Thermo Scientific™ AccelerOme Automated Sample 
Preparation Platform, Thermo Scientific™ TMT™ Isobaric 
Mass Tagging Reagents, Thermo Scientific™ Vanquish™ 
Neo UHPLC system with a Thermo Scientific™ EASY-Spray™ 
PepMap™ Neo UHPLC column, and the Thermo Scientific™ 
Orbitrap™ Ascend Structural Biology Tribrid™ mass spec-
trometer effectively automates the protein footprinting 
processes for improved reproducibility and accelerated  
time-to-answers.

AutoFox Protein Footprinting System

Orbitrap Ascend Structural Biology  
Mass Spectrometer

AccelerOme Automated  
Sample Preparation Platform  

with TMT Multiplexing

Vanquish Neo 
UHPLC System
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PROTEIN FOOTPRINTING WORKFLOW

Phase One: 
Labeling using the GenNext AutoFox® System 

The workflow begins with GenNext’s AutoFox System, which uses 
Radical Protein Footprinting to map protein shape, flexibility, and 
binding interactions in near-native conditions. The protein of interest 
is mixed with hydrogen peroxide and then flowed past a pulsing light 
source which photolyzes the hydrogen peroxide into two •OH and 
modifies solvent exposed amino acids. Following labeling, the sample 
is deposited into a quench solution of DMTU and methionine. After 
quench, oxidation is detected and then quantified using bottom-up 
proteomics.

Phase Two: 
Detection & Quantification on the Orbitrap Platform

AutoFox labeling is followed by automated digestion and Tandem 
Mass Tag (TMT) multiplexing for pooled, within-run quantitation. The 
AccelerOme automated sample preparation platform integrates guided 
experimental design software for batch setup (up to 36 samples per 
run), automated execution of proteolytic digestion, and optional TMT 
labeling, minimizing manual handling and standardizing reagent 
preparation. 

Analysis is performed starting with liquid chromatography on the 
Vanquish Neo UHPLC system with an EASY-Spray PepMap 0.75um x 25 
cm column. Structural information is then captured with high sensi-
tivity and precision on the Orbitrap Ascend Structural Biology mass 
spectrometer. Structural biology researchers can take advantage of 
the system’s versatility for native protein characterization, multiple 
fragmentation options, low sample requirements, ability to process 
complex mixtures, and high mass range. This mass spectrometer 
delivers cutting-edge native structural and biopharmaceutical analyses 
with multiple fragmentation and ion manipulation techniques. 

Phase Three: 
Data Analysis using GenNext FoxWare® Software  
and Thermo Scientific™ Proteome Discoverer™ Software  

Oxidation extents are quantified at the peptide and residue level using 
FoxWare Software for label-free quantitation and Proteome Discoverer 
software for TMT quantitation. Creating a seamless workflow from 
sample preparation to analysis and interpretation, the result is a robust 
solution for structural biology research, especially important for the 
development of biologics and biosimilars.

TECHNOLOGY ADVANTAGES

•	 	Unparalleled Speed. These two state-of-
the-art, automated technology platforms 
allows researchers to gain deeper visibility 
into biomolecular structure and behavior 
with unprecedented speed.

•	 	Higher Resolution with Less Sample. 
Improved variance and finer structural  
resolution from HRPF data comes from 
reduced variation in enzymatic proteol-
ysis and LC-MS irreproducibility. Sample 
consumption is less because of the  
integrated use of nano-LC.

•	 	Automation for Improved Results. 
Replacing manual digestion reduces repli-
cate variability and improves the precision 
of oxidation measurements. Incorporating 
TMT labeling further reduces between-run 
variation, enabling more confident detec-
tion of subtle structural features. 

•	 	Reproducibility Across Replicates.  
With TMTs multiplexing capabilities, 
researchers can run multiple conditions in 
their HRPF experiment in parallel which 
improves the quantitative reproducibility 
across the technical replicates as well as 
saves time on the mass spectrometer.

•	 Easier and Better Downstream 
Processing. While the Thermo Scientific™ 
EasyPep™ MS Sample Prep Kit improves 
protein coverage resulting in a fuller data 
set, it also simplifies sample handling from 
digestion and peptide clean-up. This kit 
saves time, reduces errors, and ultimately 
improves technical and biological replicates. 

Through the seamless integration of AutoFox 
protein footprinting with automated digestion 
and TMT multiplexing, researchers experience 
enhanced structural resolution, reproducibility, 
and efficiency in characterizing biotherapeutic 
structures.
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