Task ID: 425.035

Task Title: High-Throughput Cellular-Based Toxicity Assays Manufactured Nanoparticles
and Nanostructure-Toxicity Relationships Models

Deliverable #4: Collect, curate, and assemble all data avail@bta the literature, web
resources, participating industry, collaborators.

Summary/Abstract:

This report summarizes our recent efforts on collgcand curating publicly available
experimental data on toxicity related biologicaass of nanoparticles. Our goal was to
indentify data of sufficient size to enable statstmodeling. So far, we have collected and
curated three independent datasets from threaclisgésearch groups. Each dataset was either
extracted from relevant publication or obtaineckdily from the authors, and formatted for
subsequent descriptor calculation and computatimaleling.

Technical Results and Data:

The following datasets were collected:

1) The first dataset included 51 diverse nanopartieldsch were evaluated at four different
doses in four cell types, using four physiolog@ssaysKigure 1) [1]. Particle features,
such as size, zeta potential and relaxitivitiegevadso available for each nanopatrticle in
the dataset.

2) The second dataset consisted of 109 nanopartidgtbdive same core (CLIO, cross-
linked iron oxide) but different modifiers attachtedthe surface of nanoparticldsdure
2). [2]. These nanopatrticles were tested againstdifferent cell lines with regards to
cellular uptake. The distribution of cellular uptattata suggested that specific surface
modifications of nanopatrticles could lead to a g®im cellular uptake especially in
PaCaz2 cell line.

3) The third dataset included 84 nanoparticles withgame core (MWNT, multi-walled
nanotube) but, again, with different surface meddiEigure 3) [3]. These nanoparticles
were tested against six endpoints including prabamding (BSA, carbonic anhydrase,
chymotrypsin and hemoglobin), acute toxicity andniome toxicity.

For all three datasets we have collected and faet@vailable data to enable subsequent
descriptor calculation and modeling building.



MNP CLIO PNT MION QD Feridex IV Hausmann
= particle 23 19 4 3 1 1
B
Cell lines X Assays X *Concentrations
(mg/mL)
- Vascular cells N
(endothelial) ATP content 3 0.01
- Vascular cells - Reducing equivalents =g
(smooth muscle - Caspase-mediated )
cells) apoptosis 20.1
- Monocytes —> Mitochondrial 303
> Hepatocytes membrane potential

Figure 1. The description of the first datasetn&moparticles with diverse structures (A) were
tested against 4 cell lines at 4 different con@itns using 4 physiological assays (B). *For
guantum dots, the tested concentration are 3,d,Gr&l 100 nM.
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Figure 2. Summary of data for the second datased®ianoparticles with the same core but
different surface modifiers. Each NP was represkhyethe structure of the surface-attached
molecule using SMILES strings (A). Distribution adllular uptake in four different cell lines is
shown as well (B).
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Figure 3. Data summary for the third dataset witm8noparticles. Like the second dataset, each
nanoparticle was represented by its surface maediile surface modifiers differed only in R1,
R1’ and R2 positions.
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