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Data analysis challenges
Environmental and petroleum samples are highly 
complex mixtures
Instrument advances enable acquisition of more 
complex data
Data analysis then becomes the bottleneck
Peak picking risks: 
- high threshold à miss out genuine peaks 
- low threshold à include noise à misassignments
Need for data reliability: decision 
making
Need for improved workflows
using complex data sets
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New algorithm: Themis
INPUT: Peak lists
extracted from 
each replicate

4.Discard 
inconsistent peaks

OUTPUT: 
Combined peak list

1.Detect anomalous
 replicates

2.Normalize peak
intensities across

replicates

3. Initial alignment
of peaks

across replicates

5. Align peaks
across replicates

Users can generate peak lists in preferred 
software (with low S/N threshold) and import

Themis uses replicate data sets without prior 
data analysis or knowledge of composition

Batch pre-processes replicate spectra (repeat 
measurements)

Detects and can remove outlier datasets

Improved differentiation between noise and 
genuine peaks

Produces averaged peak list as output

Soon available to academic community online
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Thresholding: example of low S/N peaks



Histogram of mass errors for replicate 2
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Histogram of mass errors after Themis
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NS class: example of low S/N peaks



Themis summary
Themis: produces averaged single peak list from replicates, 

differentiates peaks from noise, improves workflow and data

reliability

Web interface created to run algorithm easily

Access to the academic community will be provided shortly

Contact us for more information or to provide feedback 

Poster on Thursday: ThP327 



Questions
How are replicates currently handled?

What are the remaining bottlenecks for analysis complex 

mixtures?

Thoughts on use of Themis for Environmental community?

What features would be useful to add?

Poster on Thursday: ThP327 
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