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A method of discovering a test compound that has a first biological property.

Y

202. Obtain a first training dataset, in electronic form. The first training dataset comprises,
for each respective compound in a first plurality of compounds, (i) information regarding a
chemical structure of the respective compound and (ii) one or more biological properties, in a
plurality of biological properties, of the respective compound, and the plurality of biological
properties includes the first biological property.

| 204. The information regarding a chemical structure of the respective compound in the |
| first plurality of compounds is a chemical structure of the respective compound or a high |
| dimensional vector representation based upon a chemical structure of the respective I
| compound. I

206. Train an untrained or partially untrained neural network encoder and an untrained or
partially untrained classifier by performing a first procedure. For each respective compound
in the first plurality of compounds, project the information regarding the chemical structure of
the respective compound into a latent representation space in accordance with a first plurality
of weights associated with the untrained or partially untrained neural network encoder to
obtain a corresponding projected representation of the respective compound. Input the
corresponding projected representation of the respective compound into the untrained or
partially untrained classifier to obtain a classification of the respective compound in
accordance with a second plurality of weights associated with the untrained or partially
untrained classifier. Update the first plurality of weights and the second plurality of weights
by comparing the classification of each respective compound in the first plurality of
compounds to the one or more biological properties of the respective compound in the first
training dataset thereby obtaining a trained neural network encoder and a trained classifier.

Y

208. Obtain a second training dataset, in electronic form, where the second training dataset
comprises, for each respective compound in a second plurality of compounds, information
regarding a chemical structure of the respective compound.

B

Figure 2A
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210. Train an untrained or partially untrained decoder by performing a second procedure. For
each respective compound in the second plurality of compounds, project the information
regarding the chemical structure of the respective compound into a latent representation space
in accordance with the first plurality of weights associated with the trained neural network
encoder to obtain a corresponding projected representation of the respective compound. Input
the corresponding projected representation of the respective compound into the untrained or
partially untrained decoder to obtain a chemical structure of the respective compound in
accordance with a third plurality of weights associated with the untrained or partially
untrained decoder. Update the third plurality of weights by comparing the chemical structure
of each respective compound outputted by the untrained or partially untrained decoder to the
actual chemical structure of the respective compound from the second training dataset thereby

obtaining a trained decoder.

212. Use the trained neural network encoder, trained classifier, and trained decoder to identify
a test compound that has the first biological property, where the test compound is not present
in the first and second training set.

| 21 4. Interpolate a projected representation of a first compound and a projected |
| representation of a second compound, produced by the trained neural network encoder, |
where the first and second compound have the first molecular property thereby obtaining |
an interpolated projection. Input the interpolated projection into the trained decoder |
| thereby obtaining a plurality of candidate compounds. For each respective candidate |
| compound in all or a portion of the plurality of candidate compounds, obtain a |
| corresponding projected representation for the respective candidate compound by |
| inputting a chemical structure of the candidate compound into the trained neural network |
encoder, and obtain a classification of the respective candidate compound by inputting
the corresponding projected representation of the respective candidate compound into the
| trained classifier. When the trained classifier indicates that the corresponding projected
| representation of the respective candidate compound has the first biological property, the |
| respective candidate compound is deemed to have the first biological property. |

I I276. Verify a first compound in the plurality of candidate compounds has the first

| biological property by a third procedure that comprises subjecting the first
compound to a wet lab assay that verifies that the respective candidate compound
| has the first biological property.

I—_————————————————_————————_‘

| | 218. Synthesize the first compound. |

Figure 2B
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