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Intuitive UI for Improved UX

User Manual and Video Tutorials

Computational Efficiency

Batch-mode Data Processing

BioPharma Mode for HTS/HCS

Ion Classification Tool

Multivariate Statistical Analysis
(PCA, t-SNE)

Save Custom File Formats
(for Fasting Loading)
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Mass Correction, QA/QC Tools

Relative and Absolute Quantification
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Quality Control (QC)
Operational processes and techniques 

used to evaluate the quality of results by
 monitoring and controlling existing variability

System Suitability Testing (SST)
Evaluate analytical performance metrics to 

qualify the instrument’s working state 
before analyzing biological samples

Proteomics, 2015, 15, 891-902. Mass Spec. Rev., 2018, 37, 697-711. Metabolomics, 2018, 14, 72. Metabolomics, 2022, 18, 24. 

• Short-term (hours, days)
• Same conditions & platform
• Intra-laboratory

• Long-term (months, years)
• Different conditions & 

platform
• Inter-laboratory

• Chromatography & ionization source
• Instrument performance

QC and SST protocols are essential 
for monitoring existing variability 

to verify experimental results

Introduction to Quality Control & System Suitability Testing
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PubMed search: “quality control” AND “mass spectrometry”
**Publications from 2023 are extrapolated though the end of the year 

× No standard practice or protocols
× Various ionization sources (e.g., MALDI, 

MALDI-2, DESI, IR-MALDESI, etc.)
× Different characteristics of the data:

‒ Spatial information
‒ Primarily MS1

× No commercially available mixtures

Precedent of QC & SST Across the Field of Mass Spectrometry
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1. Collect QC Data (Standard Mix)
2. Use MSiReader to extract QC relevant metrics

➢ Auto MSI QC Tool

 Monoisotopic and isotope Abundance
 Mass Measurement Accuracy
 Relative Standard Deviation
 Detection Frequency
 Spectral Accuracy

3.   Format data and apply class labels
4.   Split data into training and testing set

➢ Entire set for training and a single ROI for 
testing for actual implementation

5.   Scale data
6.   Provide data to supervised ML models and obtain 
instrument condition classification

Instrument Classification using Machine Learning
J. Proteome Res., 2024, submitted; ASMS 2024 Posters WP372 and ThP414  



Mass Spectrometry Imaging Mode: Statistical Analysis

Cancerous 
Ovarian Tissue

Healthy 
Ovarian Tissue



Data Export to Abundance Matrix
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Data Export to Abundance Matrix
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Pixel/Voxel abundances at each m/z in a list



Statistical Analysis in MSiReader
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Principal Components Analysis (PCA)



Statistical Analysis in MSiReader
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Principal Components Analysis (PCA)

Healthy

Cancerous



Statistical Analysis in MSiReader
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Principal Components Analysis (PCA)

PCA loadings and Scree plots can be viewed and interacted with. 

GSH



Statistical Analysis in MSiReader
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t-distributed Stochastic Neighbor Embedding (t-SNE)



Statistical Analysis in MSiReader
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t-distributed Stochastic Neighbor Embedding (t-SNE)

Healthy

Cancerous



Statistical Analysis in MSiReader
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t-distributed Stochastic Neighbor Embedding (t-SNE)

Reduces biplot to two averages

Healthy

Cancerous



AP/MALDI Exploris 480 of Bioactive Peptides and Neurotransmitters
Data Provided by Peter Verhaert and Gilles Frache

Vasopressin (± 2.5 ppm)
Adenoma (FFPE)

5 m Spatial Resolution

Dopamine (± 2.5 ppm)
Hippocampus (FFPE)

25 m Spatial Resolution



AP/MALDI Coupled to Exploris 480: Parts-Per-Billion MMA

AGC Disabled and EasyIC ON

Vasopressin (< 1 ppm)

Dopamine (< 1 ppm)

J. Am. Soc. Mass Spectrom., 2023, 34(6), 1015-1023.

Mexp − Mtheo

Mtheo
× 106=MMA (ppm)



Co-Localization Algorithm Based on Human Perception (SSIM)
Peak List from Clipboard, MSi Peakfinder or METASPACE

J. Am. Soc. Mass Spectrom. 2018, 29, 2467-2470

Given a reference image (can also be optical)

Automatically find similar images

Or perhaps different images

…

…



MSi Correlation Tool using Spectral Similarity Index Matching (SSIM)
Reference Image: 

Guanine m/z = 152.0567
MSi Correlation Parameter Selection

Most Similar to Reference

Least Similar to Reference

SSIMscore = 0.886 

SSIMscore = 0.854 

SSIMscore = 0.2247 
SSIM Scores Output



A New Side to MSiReader: BioPharma Mode
HTS and Phenotypic Screening
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