
ChromaTOF Tile – uživatelsky přívětivé 

vyhledávání 

rozdílů v „omických“ datech měřených v GC×GC



Comaparison of large GCxGC-TOF MS sets/records

Omics

Food- EnvironmentalPetrole-

Human metabol- Bacteria metabol-

Others

Forensic



Intended for Sample Group Differentiation

• The data comparison tool is intended to find differences between 2 or more 

groups of samples

• For example …

Biomarkers to distinguish healthy 

and various states of diseases

Off-odor detection in food 

samples that pass vs fail QC

Water samples up and down 

stream from an outflow source

Differentiate petroleum samples 

from various geographical origins



Available GCxGC Data “Comparison” Tools in LECO SW

1) Target search for selected analytes via REFERENCES

2) Non-Target search via STATISTICAL COMPARE 



GCxGC data

Reference

Work with REFERENCES

• Comparing of list of Selected analytes 

incl. RT & spectral information with 

(other) samples

• One way only!!!

• Work based on

o Peak Find 

o Deconvoluted spectra 

Resulting in 4 different peak types in each 

individual sample



Work with STATISTICAL COMPARE

GCxGC data

Pair-wise comparison
Compares each peak found 

within a given sample’s peak 

table to all the peaks found in 

every other sample’s peak 

tables. 

• Export to .csv

• Work  with 3rd  

party statistical tool



New data comparison tool available from 2021



What is this tool ?

• The algorithm is based on R Synovec et al, TILE BASED FISCHER RATIOS (TBFR) 



Based on Fundamental Research of Prof Synovec



• The algorithm is based on R Synovec et al, TILE BASED FISCHER RATIOS (TBFR) 

• Prof Synovec was partnered to develop a fully functional application usable 

by all LECO customers / HW+SW GCxGC platforms – Pegasus HT, BT, HRT

What is this tool ?



How does ChromaTOF Tile  work?

• What is does:

– Compares GCxGC data files to quickly and easily identify significant 

differences between classes of sample.

– Applies tiling across datasets and determines statistically significant 

differences in the sample groupings for every nominal mass.

– Nominalizes data to make it fast

– Presents this information in an intuitive and highly graphical interface to 

allow users to understand where differences exist and also allows them to 

begin to identify what those differences are. 

• What is does not:

– Not performing deconvolution

– Not aligning the data sets 

The data must be comparable in terms of retention time stability



1) Definition of sample groups - USER

e.g., Costa Rica vs. French Roast Coffee

Principle of work with CHT-Tile

Or samples (all coffee samples) vs. Blank(s)

Costa Rica French Roast

Coffee samples SPME blanks



1) Definition of sample groups - USER

e.g., Blanks vs. different types of samples

Principle of work with CHT-Tile



1) Definition of sample groups - USER

e.g., Blanks vs. samples

Principle of work with CHT-Tile



2) Definition of tile size (wizard exists) - USER

Principle of work with CHT-Tile



2) Definition of tile size (wizard exists) and other processing parameters - USER

Principle of work with CHT-Tile
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Determination 

of differences

• 3) Dividing chromatogram into retention windows/tiles - SW 

Output is tile locations and list of m/z with significant Fisher Ratio 

leading to analytes that differ between the samples

Principle of work with CHT-Tile



How differences are determined

• Comparison of raw data windows (tiles)

• Based on variance, which necessitates replicates per group

• Calculated by Fisher Ratio, 

• Objective is to emphasize differences between sample groups/classes 

and ignore differences in data not related to pre-defined groups 

~ Supervised analysis



• 4) Data (F-Ratio hits) review

Principle of work with CHT-Tile



F-Ratio Hits Pane

• List of tile hits

• For each hit there is a list of masses for 

that tile (incl. calculated F-Ratio)

• Immediate feedback on class distinction 

based on:

o Heat map on calculated intensities 

to draw your eye

o Contour plots 

- Tile

- Zone for area calculation 



F-Ratio Hits Pane - Filters

• Filters allow to exclude/include only several zones (bleed, solvent, 

unmodulated area, etc.)

• When applied → immediately removing tiles from unwanted zone from an 

overview



F-Ratio Hits Pane – curation

• For each tile can be selected one or more 

masses

• Each proposed tile can be accepted or 

rejected

Manual approach

• Selected tiles/masses are converted to  

Features



F-Ratio Hits Pane – curation

• All or selected tile hits will be converted to 

Features

• Acceptance based on 

Autocuration

• Area difference between classes 

• F-ratio

• Possible filtering based on F-ratio value



• 5) Chemical features review

Principle of work with CHT-Tile



Chemical Features Pane

Features’ list



Chemical Features Pane

Sample color 

coding



Chemical Features Pane

PCA plot



Chemical Features Pane

MS spectrum 

vs. library hit



Chemical Features Pane

PCA plot 

loadings



Chemical Features Pane



Chemical Features Pane

PCA plot



Chemical Features Pane

Blanks

Samples A
Samples B

Samples C

PCA plot



Chemical Features Pane

Samples A

Samples B
Samples C

PCA plot from 

selected samples



Export to 3rd party SW

Export data 

button



Export to 3rd party SW



Export to 3rd party SW (e.g., Metaboanalyst)

Exported 

csv file



User manual or “How to” available?



User manual and “How to” available!



We should remember that …

• Replicates are good & many classified samples are good.

• Random number of unclassified samples is VERY bad = UN-USEABLE.

… fundamentally its all about Statistics



Practical hints based on beta-testers review:

• RT alignment   

• More (different) stat. analysis

• Import competitive data

• Unsupervised analysis

• Reduce manual review

• Normalization options

Not supported

Go to Stat-related SW

In fact not available

Not available by principle, could be 

simulated via blanks

YES by using Autocuration

YES

A) Dilution factors per sample corrects for 

normal expt design (weight / sample)

B) One point normalization (ISTD)



Support variable modulation YES, by cutting to areas with the same MP

Practical hints based on beta-testers review:



Conclusion

• Revolutionary data analysis software for GCxGC-TOF MS data

• Versatile tool for data comparison identifying statistically significant 

differences between classes of samples

• GCxGC-TOF MS data alignment tool with fast & effective processing

• Over traditional approaches reduces days-to- weeks of work down to hours, 

or even minutes

• Algorithm based on prof. Synovec’s tile-based Fisher ratio analysis

• Compatible with with all of LECO’s GCxGC TOF MS instruments - Pegasus® BT 

4D, the Pegasus GC-HRT+ 4D, and the original Pegasus 4D

• A free 90-day trial of the software (for all current LECO GCxGC customers).

https://www.leco.com/product/chromatof-tile


Thank you for your attention ☺
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