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INTRODUCTION

Machine learning prediction for chemical hazard screening has been highlighted in recent years, and many hazard prediction models and tools have been developed.
However, there are several problems with the currently available models or tools, including:

* QOutdated training sets with which the models were trained
* Limited chemical space since recently published records are not considered

* Qutdated tools/workflows which are incompatible with current version of language and operating system

* Lack of graphical user interface (GUI) which limits their use by non-programmers

* Lack of an uncertainty quantification feature.

In the Mistra SafeChem Programme, we aim at developing an in silico toolbox that is easy to use and provides chemical hazard prediction with high trustworthiness.

Data collection

= Most recent data were collected for 35 hazard endpoints (Figure 1).

= large (over 1000) training set for each endpoint, covering a wide chemical
space.
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Figure 1. Hazard endpoints included in Mistra SafeChem in silico Toolbox

Uncertainty calibration and model validation

= All model predictions are calibrated with mathematical methods like the
conformal prediction framework (Figure 2).

= Model quality are validated both internally (cross validation) and
externally.

= For most endpoints, three models are available for each endpoint, and a
consensus prediction is also provided along with a quantitfied
uncertainty.
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Figure 2. [llustration of the conformal prediction framework

Model training

= Three sets of models were trained, including descriptor-based machine-
learning models and descriptor-free deep-learning models (Figure 3).

= In total, 67 newly trained models for hazard prediction were included.
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Figure 3. Different models trained in Mistra SateChem Project

GUI and software developments

= All models are packaged into a Windows executable package (.exe) with a
friendly user interface (Figure 4).

= The software is secured as all data are processed on the local machine.
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Figure 4. Graphical user interface (GUI) of Mistra SateChem in silico Toolbox

= The Mistra SateChem in silico Toolbox provides reliable predictions for 35
chemical hazard endpoints.

= The software is safe and user-friendly.

= The toolbox has been tested and proven useful for chemical hazard
screening within the Mistra SafeChem programme.
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