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Experimental workflow
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Dahrkop, K.; Fleischauer, M.; Ludwig, M.; Aksenov, A. A.; et al., Nat. Methods, 2019, 299
Dihrkop, K.; Shen, H.; Meusel, M.; Rousu, J.; Bocker, S. Proc. Natl. Acad. Sci, 2015, 12580
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How to evaluate the performance?
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Evaluating the performance
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1. In-house dataset
* Undocumented
* In-house measurements
* 50 chemicals

2. MSnLib undocumented dataset
 Undocumented
 MSnLib
* 58 chemicals

3. Documented literature dataset
e Documented
* MassBank EU, MSnLib
and MassSpecGym
* 35,895 chemicals

Stravs, M. A.; Diihrkop, K.; Bocker, S.; Zamboni, N. Nat. Methods, 2022, 865

Datasets

- uSIRIUS.,

Brungs, C.; Schmid, R.; Heuckeroth, S.; Mazumdar, A.; et al., Nat. Methods 2025, 2028
Bushuiev, R.; Bushuiey, A.; Jonge, N. F. de; Young, A.; et al., arXiv 2025
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Databases

E.g., PubChem CSl:FingerID score
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Diihrkop, K.; Fleischauer, M.; Ludwig, M.; Aksenov, A. A.; et al., Nat. Methods, 2019, 299
Diihrkop, K.; Shen, H.; Meusel, M.; Rousu, J.; Bocker, S. Proc. Natl. Acad. Sci, 2015, 12580
Stravs, M. A.; Duhrkop, K.; Bocker, S.; Zamboni, N. Nat. Methods, 2022, 865
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Results undocumented datasets

Dataset

In-house
MSnLib

n chemicals

50
58

n features

90
58

Correct
annotations
top-10

1
1

Correct
annotation
top-10 (%)

1.1
1.7
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Results undocumented datasets
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Results undocumented datasets

Annotation rate (%)
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Results undocumented datasets

Correct
Dataset n chemicals n features annotations

top-10
In-house 50 90 1
MSnLib 58 58 1

Correct
annotation %

1.1
1.7
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Results undocumented datasets

Mean MCES distance

Mean MCES distance
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Results undocumented datasets

Counts by MCES group without formula
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Results undocumented datasets

Mean MCES distance

Top-1 MCES distance

Top-1 Tanimoto distance
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Results literature dataset
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Conclusions

Literature results

Model Evaluation De novo | De novo
dataset from Top-1 | Top-10
MSNovelist] GNPS 25 %
MIST + MassSpecGym 0% 0%
MSNovelistl?]
MassSpecGymB! | MassSpecGym 0% 0%
DiffMS!2! MassSpecGym 2.3 % 4.3 %

Our results
De novo De novo
Top-1 Top-10
G 0% 1.4 %
@ 26.9 % 345 %

* Undocumented chemicals give challenging datasets for generative models

* Undocumented structures are possible to annotate with a generative

model

[1] Stravs, M. A.; Diihrkop, K.; Bocker, S.; Zamboni, N. Nat. Methods, 2022, 865; [2] Bushuiev, R.; Bushuiev, A.; Jonge, N. F. de; Young, A.; et al., arXiv 2025

[3] Bohde, M.; Manjrekar, M.; Wang, R.; Ji, S.; Coley, C. W, arXiv, 2025
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