Towards characterizing the galaxies of biosolids chemical classes across the chemical universe
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Introduction

* Biosolids (treated sewage sludge) are applied to land A
* Need for risk-based screening & prioritization of biosolids Cohort

cheml.cal conta.mmants — but da’.ca gaps rr.wake it difficult . — TSCA and NSSS
* Machine learning model to predict chemical concentrations Only TSCA

in biosolids — Only NSSS

* Training data: National Sewage Sludge Survey (NSSS)
monitoring data (744 chemicals)
* Prediction set (for example): TSCA Inventory (68k
chemicals) [1]
* Domain of applicability: How well does NSSS chemical
space represent TSCA chemical space?

Neither TSCA nor NSSS

. === Non-shared ancestors
=m=== Shared ancestors

Jaccard Similarity = 0.71 Jaccard Similarity = 0.14

m Figure 1. Full ChemOnt tree. Branches color-coded by Figure 2. Jaccard similarity of ClassyFire classifications

representation in TSCA, NSSS, both, or neither

e Chemical space characterized using ClassyFire & ChemOnt [2]
e Structure-based classification o S
e “Tree of life” hierarchical ontology NSSS Tip Labels Table 1. Average pairwise Jaccard similarity of
e Visualize chemical space using tree-based visualizations [3-10] labels in Treel vs. Tree2. Random trees:
e Quantify & visualize similarity of training and prediction sets
e Calculate established similarity measures for tree-based
ontologies [11-15]
e Use ClassyFire classification as a “fingerprint” instead of

average over n = 100 random trees.

Tree1 Tree2 Jaccard

structural fingerprint (Figure 2) g TSCA TSCA 0.11
e Heatmap visualization of similarity [16] © NSSS NSSS 0.16
A H k=3 TSCA NSSS 0.12
, 1OMOS§. —
m non-metal S Random “TSCA”  |Random “TSCA” 0.12
 NSSS is a fairly-representative subset of TSCA ;Br;thglmog. . Random “NSSS” Random “NSSS” 0.14
(Figure 1) C: Organo- TSCA Random “NSSS” 0.11
* NSSS is as similar to TSCA as TSCA is to itself, and hetero-cyclic A NSSS Random “TSCA” 0.11
more similar than occurs by chance (Table 1) '

e Heatmap: Identify which classes are better/worse
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Figure 3. Heatmap of pairwise Jaccard similarities
for NSSS vs. TSCA tip labels. Details: Chemical
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