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We signal challenges and opportunities at the intersection of software and academic research

Photography: Elodie Burrillon





Our technological expertise areas

Big data 

analytics

Scientific visualization

Machine learning

Information retrieval

Computer vision

Information visualization

Text mining

Efficient 

computing

Low power computing

Accelerated computing

Orchestrated computing

High performance computing

Distributed computing

Optimized data 

handling

Databases

Linked data

Handling sensor data

Information integration

Data assimilation



What do we do?

Link between researchers and IT infrastructure

Research software

Data stewards/data scientists

Cross-disciplinary transfer
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secondary
metabolites
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mass spectra DNA

HMM
(Hidden Markov Model)
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Mass spectrometry and fragmentation
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Mass spectrometry and fragmentation

Mass Separation

Mass Trapping

Mass Detection
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Ionization

Fragments to puzzle the metabolite structure



¢ƘŜ ŎƘŀƭƭŜƴƎŜΧΦ

doxorubicin
(chemotherapeutic 

agent)

rapamycin
(immunosuppressant )

lovastatin
(cholesterol 

lowering agent )

spinosad
(insecticide )

Pneumocandin
(antifungal )

vancomycin
(antibiotic )

Mass spectrometry fragmentation spectrum

ΧΦƛǎ large-scale coupling of spectral data to molecular structures

of known & especially novel natural products molecules.

Bacteria, fungi, and plants produce a large & diverse arsenal of high-value molecules:



.ǳǘΧΦ Iƻǿ ǎƛƳƛƭŀǊ ŀǊŜ ǘƘŜȅΚ

Spectral similarity
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How similar are they?

Spectral similarity
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How similar are they?

Spectral similarity
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ΧƭƛƪŜǎ ŎŀƪŜ ǿƛǘƘ ŀ ŎŀǇǇǳŎŎƛƴƻΦ

ΧƭƻǾŜǎ ǘƻ ƘŀǾŜ ŀ ŎƻƻƪƛŜ ŀƴŘ ŀ ŎƻŦŦŜŜΦ

How similar are they?

What does similarmean?

number of words?

number of characters?

grammatical structure?

meaning?

style?

topic?

phonetic structure?
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ΧƭƛƪŜǎ ŎŀƪŜ ǿƛǘƘ ŀ ŎŀǇǇǳŎŎƛƴƻΦ

ΧƭƻǾŜǎ ǘƻ ƘŀǾŜ ŀ ŎƻƻƪƛŜ ŀƴŘ ŀ ŎƻŦŦŜŜΦ 

ΨǿƻǊŘΩ

ΨǎŜƴǘŜƴŎŜΩ όƻǊ ΨŘƻŎǳƳŜƴǘΩύ
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/ƻǳƴǘ Ƙƻǿ ƻŦǘŜƴ ΨǿƻǊŘǎΩ Ŏƻ-occur όŦƛƴŘ ǿƻǊŘ ΨŎƻƴǘŜȄǘΩύ
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Ψ²ƻǊŘн±ŜŎΩ Ą lower dimensional context vector

º x

factorization
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Ψ²ƻǊŘн±ŜŎΩ Ą lower dimensional context vector
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NLP Ąmetabolomics: use peaks as words
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Spectral similarity measures.

NLP/word2vec based method

Vspectrum1= VA+ VB + V!Ω+ V.ΩҌ Χ

ΨǿƻǊŘΩ ǾŜŎǘƻǊΨŘƻŎǳƳŜƴǘΩ ǾŜŎǘƻǊ
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Spectral similarity measures.

NLP/word2vec based method

Vspectrum1= VA+ VB + V!Ω+ V.ΩҌ Χ

Vspectrum2= VAa+ VBb + V!Ω+ VBbΩҌ Χ

ΨǿƻǊŘΩ ǾŜŎǘƻǊΨŘƻŎǳƳŜƴǘΩ ǾŜŎǘƻǊ

Similarity = cos(q) = 
ɇq
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Spectral similarity measures: evaluation.

Dataset: 11.000 spectrawith known molecular structures

(fake spectra)

0.85

0.23

0.13
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Molecular similarity scores:
млΦллл ƘƛƎƘŜǎǘ ΨŎƭŀǎǎƛŎŀƭΩ ǎŎƻǊŜǎϝ
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Spectra (ID)

Molecular similarity scores
(circular fingerprint: Morgan3 / ECFP6)

* = scores > 0.998

Histogram of reference scores for 10.000 best scoring pairs (classical score)
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Molecular similarity scores:
10.000 highest NLP-based scores*
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Molecular similarity scores
(circular fingerprint: Morgan3 / ECFP6)

* = scores > 0.84

Histogram of reference scores for 10.000 best scoring pairs (NLP-based score)
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Spectral similarity measures: examples.

1 2 3 4

5 6 7 8 9

query molecule 9 closest candidates (according to molecular networking similarity)

bad

spectrum ID: 3351
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Spectral similarity measures: examples.

query molecule 9 closest candidates (according to Word2vec-based spectral similarity)

1 2 3 4

5 6 7 8 9

spectrum ID: 3351
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