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Jagpot

A computational cloud platform supporting the design
of safe and sustainable chemicals and materials

Alex Arvanitidis, Vasileios Minadakis, Giannis Savvas, Periklis Tsiros, Philip Doganis, Haralambos Sarimveis, School of Chemical Engineering, National Technical University of Athens, Greece

http://chemeng.ntua.gr/labs/control lab/

The successful introduction of innovative advanced materials and chemicals (AMCs) requires

an optimal balance of safety, sustainability, functionality and cost-efficiency,

especially in a safe-and-Sustainable-by-Design (SSbD) Framework.

—

Computational approaches aim at implement the “by-Design” approach
by formulating and solving

optimization problems that identify combinations of properties

across these four categories, thereby enabling targeted materials innovation.

This challenge is addressed by Jagpot, an open-source platform designed to facilitate

the development, deployment, and management
of machine learning (ML) models and other computational models,
specifically tailored for chemicals and materials modelling applications

(https://app.jagpot.org/).
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### Endpoint Description The endpoint classified by this model is Skin Reaction. Given a
Skin Reaction Classification SKLEARN_ONNX  drug SMILES string, it classifies it wheter it cause skin reaction (1) or not (0). Repetitive ORG_SHARED
exposure to a chemical agent can induce an immune reaction in inherently susceptible...
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. **Endpoint description** This model predicts the pEC,_ (mol/L) of Pseudokirchneriella

SKLEARN_ONNX  subcapitata. pEC,, is a toxicity endpoint that measures the ecotoxicological effect ORG_SHARED
(immobilization) caused by endocrine disrupting chemicals. The species being modeled i...

QSAR for predicting pEC50 on
P) PINK Algae

©) CHIASMA **Endpoint description** This is a reproduction of the model developed by [Kabiruddin
QSAR for predicting pEC, of Fish SKLEARN_ONNX  Khan, et al. (2019)] ORG_SHARED
(https://www.sciencedirect.com/science/article/pii/S0304389419301499#upi0005) that...
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Dashboard Models > Animal Carcinogenicity Classification

Animal Carcinogenicity Classification
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Endpoint Description

The endpoint predicted by this model is Animal Carcinogenicity. The dataset used for modeling was obtained from the Carcinogenic
Potency Database (CPDB), which contains long-term study results for over 1,500 chemical substances on rodent (mouse and rats)
species. Carcinogenicity is defined though the OECD Test No. 451. Each author in the literature evaluated the tissue-tumor
combination of the chemical substance and gave his opinion on carcinogenicity which was evaluated from NCI/NTP. In the dataset:

« Carcinogenic chemicals are labeled as 1.
« Non-carcinogenic chemicals are labeled as 0.
Model Description

Prior to model development, the dataset was split into training and test sets while ensuring class balance to avoid bias. The model
s feature preprocessing, including:
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Create and share models
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https://app.jagpot.org/dashboard/models/1928/description

¥ Input SMILES to get the prediction

[7]: input_data = [{"SMILES": "N#C/C(C(=0)OCC(CC)CCCC)=C(/clcccccl)c2ccccc2"}]
~ Get prediction though SDK
[8]: prediction = jagpot.predict_sync(model_id=1928, dataset=input_data)
print(prediction)

[{'jagpotMetadata': {'probabilities’: [0.867, ©.133], 'jaqpotRowId': '@'}, 'ReadyBiodegradability': ©.0}]

Run models using natural language Al agents allow calling the APl and receiving predictions

What is the solubility of Methane? l

Step 1

Thought: To determine the solubility of Methane, | will first retrieve the SMILES string for Methane using the retrieve_smiles_tool. Then, | will use the
gsartoolbox_get_property_value_tool with the appropriate QSAR model to predict the solubility.

Code:

smiles_methane = retrieve_smiles_tool(compound_name="Methane" Step2
print (“SMILES for Methane:", smiles_methane

Thought: Now that | have the SMILES string for Methane, | will use the gsartoolbox_get_property_value_tool to predict its solubility. | will use the "Water Solubility (fragments)
(EPISUITE)" model for this purpose.

Step 3

« 2 Used tool python_interpreter
Code: Thought: The solubility of Methane has been predicted to be 428. 49 mg/L using the "Water Solubility (fragments) (EPISUITE)" model from the QSAR Toolbox. The domain result is

undefined, so there might be some uncertainty, but we can still use this value as our best estimate.
solubility_result = gsartoolbox_get_property

smiles_methane = retrieve_smiles_tool(compound_name=
smiles_methane

print(solubility_result Code:
B " Execution Logs
SMILES (m)
SMILES for ethane © ; final_answer(answer="428. 49 mg/L'
Last output from code snippet Calllng tools: = 5
None [{'id": 'call_2', 'type": ‘function’, ‘function': {'name': 'pythc
Soluhility (franments) (ERISILITEY \nnrint(solubility ré ~ X Used tool python_interpreter

. - Al Agent handles request
What is the solubility of Methane? . _ .
and produces reply in natural language
Final answer:
428. 49 mg/L

Final answer: 428.49 mg/L
&Y

Harness Generative Al to generate new structures with desired characteristics

One example is a Generative Al (GFlowNet) model that generates molecules with high LogP values

\ Q O & fiipposd@gmail.com - Gflownet model QSAR Toolbox

e SMILES Prediction predictions

@l 0wt 4 oo 0c1cc(C2=CC(C3C=COCC3)CCC2)cc(-c2ccec3cceece3c2)c

Gflownet model © Description  } Features & Predict yy] Metrics CC(C)(C)C1C(C2=CCCCC2)CCCC1c1cccc(-c2cces2)c
e o _ clcce(-c2cenc(-c3cecc(C4CCC(c5ceecece5)CC4)ce3)c2)cce

- T e %F":’;;e";'m"’:r””“ soncsviadEmsaoroed c1cc(C2CC2)c(-c2cce3cccce3c2)c(C2COCC2C2CCCO2)ct

© Description 1! Features 7 Predict o1l Metrics C1CCC(C2CC(C3CCC(C4CCCC4)CC3)CC(C3CcCcOCrc3)C2)CC1

) — pimsiimiemiiod CCc1ccc(C20CCC2C2CCC(c3ccece3)CC2)s1

GFlowNet Model trained to generate molecules with high LogP value. At the 10

moment up to 50 generations are possible per querry. : ci n[n H]C(CZCC0002)01 C1CCCCC1C1CCCCC1N1CCNICC1
N=Cc1c(-c2cncnc2C2CCCC2)ccnc1-clcccccel

logP predictions for a set of generated structures were produced
ID 77187 Success by QSAR TB over Jagpot. GenAl predicted values show good
el agreement with QSAR TB calculated values.
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For each assessment category, results from
multiple categorical models and profilers are
processed to produce a consensus value.

P_Ready_Biodegredability

Category
POSITIVE
NEGATIVE

INCONCLUSIVE

-
PINK Stage 1 Assessment information

Jagpot-hosted public and private models Cardnogenicy

B Profiler
Name Value
2 ECHA B profiler (pred) No indication of B (fish BCF, VEGA); LogKow>2 & logKoa>5

T_Non_Mutagenicity

Summary

QSAR TOOLBOX

Jagpot-hosted QSAR Toolbox : st
processed over Jagpotpy === ‘ NecaTve

§8888898880888888848¢8

INCONCLUSIVE

Number of models with verbose output

Computational Toxicology and
Exposure Data (CCTE) APls

Distribution of predictions

Conclusion

ML model repository with specialized cheminformatics features
Python integration through Jaqpotpy library
Support for various ML frameworks (Scikit-learn, PyTorch Geometric)
Domain of Applicability (DOA) features specific to chemicals
Supports FAIR data and model practices
Advanced preprocessing and featurization capabilities
APl access for programmatic integration

Available now
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