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MOLECULAR REPRESENTATIONS

e fixed representations

in silico tools

e deep representations

1D LINEAR NOTATIONS
« number of atoms
 number of bonds MW = 321.8936 (g/mol) SMILES STRINGS
. molecular weight C1=C2C(=CC(=CICh)COC3=CC(=C(C=C302)Cl)Cl
e atomic properties
NumHAcceptors = 2
2D MACCS |<eys, ECFP, etc.

« physiological properties
« topological properties OO0 T |{..|1T[0]O
« electrotopological properties
« 2D fingerprints C|:©10:©:Cl

Cl (0] Cl

3D

« geometrical properties 2 l
« surface properties TPSA =18.5 (A)

« grid properties

VECTOR EMBEDDING
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NODE INDEX
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EDGE INDICES

edge features matrix (E)
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MS2Tox

ECOTOXICITY ENDOCRINE DISRUPTION

Classification task

Regression task

(active or
inactive)

P. Peets et al., Environ. Sci. Tech. (2022). l. Rahu et al., J. Chem. Inf. Model. (2024).
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P. Peets et al.,, Environ. Sci. Tech. (2022).
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CHEMICAL 12 BIOASSAYS

TOX2]

11764 instances

Tox21 Data Challenge dataset
l. Rahu et al., J. Chem. Inf. Model. (2024).
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CHEMICAL  ENDPOINT _
1. Data cleaning

DATASET

l.v

P. Peets et al,, Environ. Sci. Tech. (2022). l. Rahu et al., J. Chem. Inf. Model. (2024).
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2. HRMS data matching with cleaned dataset

CHEMICAL ENDPOINT

ORIGINAL
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P. Peets et al,, Environ. Sci. Tech. (2022). l. Rahu et al., J. Chem. Inf. Model. (2024).
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3. Splitting the dataset based on proportions

CHEMICAL ENDPOINT

3>' TRAIN

INTERMEDIATE

CHEMICAL ENDPOINT HRMS DATA

O REAL-LIFE
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4. Train/intermediate test set data preprocessing
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4. Train/intermediate test set data preprocessing

FINGERPRINT
CHEMICAL ENDPOINT FEATURES

SELECTING THE MODELS
INTERMEDIATE FOR FINAL EVALUATION
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RMSE = 0.79...1.12 log-mM

LCs50 LCjsp
fish  water flea
(static)

P. Peets et al,, Environ. Sci. Tech. (2022).
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4. Train/intermediate test set data preprocessing
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FPR at 90% recall = 0.19...0.69
AHR ER

l. Rahu et al., J. Chem. Inf. Model. (2024).
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Regression task
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|
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H. Sepman et al., Anal. Chem. (2023).
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CASE STUDY: RECYCLED TEXTILES

priority score =

.

20119
HRMS
FE TURES

predicted concentration (mM)
predicted aquatic LC5q (mM)

13 RECYCLED PRODUCTS

D. Szabo et al,, Anal Chem. (2024).




CASE STUDY: RECYCLED TEXTILES

priority score =

predicted concentration (mM)
predicted aquatic LC5q (mM)

20119
LC /HRMS
FEATURES

in TOP 10 |oy

13 RECYCLED PRODUCTS oriority score

tris(2-ethylhexl)phosphate
D. Szabo et al., Anal. Chem. (2024).
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CASE STUDY: INTERLABORATORY COMPARISON

I .

SPIKED WATER
SAMPLES TR
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l. Rahu, G. Sandberg et al,, in preparation




CASE STUDY: INTERLABORATORY COMPARISON
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l. Rahu, G. Sandberg et al,, in preparation




FUTURE PERSPECTIVE: UPDATING MODELS

SIRIUSS SIRIUSé

Open Babel FP4

CDK Substructure
MACCS

PubChem

Klekota Roth

ECFP

custom made SMARTS
ring systems
combinatorial fragmenter
NUMBER OF

FINGERPRINT 3494
FEATURES

l. Rahu et al,, in preparation
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MS2Tox & MS2Quant

Automated detection and identification of
TOXIC and HIGH-RISK chemicals
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