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Generative models for 3D small molecules

Hoogeboom et al., 2022, 
Schneuing et al. 2022

Li et al., 2014 

Computer vision models + data augmentation

v

Molecules as Images

https://arxiv.org/abs/2203.17003
https://arxiv.org/abs/2210.13695
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4092036/
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Generative models for 3D small molecules

Hoogeboom et al., 2022, 
Schneuing et al. 2022 Pinheiro et al, 2023  2024 

FuncMol Ragoza et al., 2017, 2022

Molecules as Images

https://arxiv.org/abs/2203.17003
https://arxiv.org/abs/2210.13695
https://arxiv.org/abs/2306.07473
https://arxiv.org/html/2405.03961v1
https://drive.google.com/file/d/1HFnkTlS3H44xNha9U17Tgw0GTyoX3XHi/view?usp=sharing
https://pmc.ncbi.nlm.nih.gov/articles/PMC5479431/
https://pubs.rsc.org/en/content/articlehtml/2011/00/d1sc05976a
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Objective

I. Learn a low-dimensional 
embedding of molecular fields

II. Perform generative   
modelling on this space
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What is a neural field ?
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Neural-field based auto-encoder

[Mescheder et al. 2019 CVPR ]

Encoder

Decoder

https://arxiv.org/abs/1812.03828
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Latent “Walk-Jump Sampling” [Saremi & Hyvärinen, 2019 JMLR]

Denoise

Encode Decode

Noise

https://arxiv.org/abs/1903.02334
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Sampling via Langevin MCMC

GEOM-drugs (small molecule) QM9 (small molecule) CREMP (macro cyclic peptides) 

Sample 

Denoise 

Decode

https://docs.google.com/file/d/1ngRBDI1TMDffa8ByVSBGr4KPlby9yM55/preview
https://arxiv.org/pdf/2305.08057
https://docs.google.com/file/d/1LwhyO31H6CmUA7XLOAfYJ7nsIy4jA_qx/preview
https://docs.google.com/file/d/1Va6mK6KSlUUwSUdH_Oj64zH2D8VoEj5q/preview
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A new representation for 3D molecules

● All-atom 3D generation using neural fields

● Close to SOTA on unconditional 3D molecule generation 

● One order faster sampling time.

● Scales to larger 3D molecules e.g. macro-cyclic peptides

● General framework

○ Usable across data modalities 

○ Applicable to other “fields”: electron density, surface, orbitals, etc.


