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ASPIS: effects of chemicals on health * ca

€60 million, 3 projects, 5 years
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ASPIS covers the NAMs
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Functional Variance:

Genotype < Genotypes < Sexes < Species < Cell type
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Stratify by sex.

USA Mortality 2006
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Organ/Cell expression differences are
greater than those based on genetic
diversity.

Sox Body part
il T B Abdomen carcass

W Viscera :@

Species
. D. ananassae (Dana)
D. grimshawi (Dgri)
- D. melanogaster (Dmel)
D. mojavensis (Dmoj)
- D. persimilis (Dper) |
. D. pseudoobscura (Dpse)
W D. virilis (Dvir)
D. willistoni (Dwil)
D. yakuba (Dyak)

Soumitra Pal et al, PMID: 36037023

Fly Atlas Consortium, PMID: 35239393
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Studying human variants in flies

ATAD3A (Harel et al. 2016)
TM2D3 (Jakobsdottir et al. 2016)

» 85% of OMIM genes have fly homologs e et
 Genes and variants function cross- CRONAIA [Luo et al 2017)
species in patient studies ATP5F1D (Olahova et al. 2018)

WDR37 (Kanca et al. 2018)
MARKS3 (Ansar et al. 2018)
DNM1L (Assia Batzir et al. 2019)
DROSHA (Barish & Senturk et al. 2022)
IQSEC1 (Chung et al. 2019)
OXR1 (Wang et al. 2019)

ACOX1 (Chung et al. 2020)
TOMM70 (Dutta et al. 2020)
CDK19 (Chung et al. 2020)
CAPZA2 (Huang et al. 2021)
RNF2 (Luo et al. 2021)
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Bellen et al., 2019; Baldridge et al. 2021



Comparative Strategy
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Range finding to determine
phenotypic dose responses
(lethality & behavior
differences)

Time and dose normalized
across species based on
range finding

Perform gene expression
and metabolite profiling
time-course

|dentify early, potentially
initiating events, pathway
modeling

Testing models using
directed genetics and
populations

Precision Toxicology, unpublished



Pilot Range
Finding

 Already encouraging
e Consistent high toxicity
 Consistent low toxicity

 Next steps:

* normalize response
Cross-species

* RNAseq

e Metabolomics

@ Cadmium chloride
@ Ethoprophos
_ WY-14643 / Pirinixic acid

1@, Sodium (meta)arsenite.

| "Ac'ry amide |

N,N'-methylenediacrylamide
N-(butoxymethyl)acrylamide
N-[(2-methylpropoxy)methyl]acrylamide
N,N'-diethylacrylamide

O Methacrylamide

Imidazole

4-methyl imidazole

2-methyl imidazole

1-methylimidazole
1,2-dimethylimidazole
2-ethyl-4-methyl imidazole

1H-imidazole-1-propylamine
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Invertebrates

Vertebrates

Precision Toxicology, unpublished



Proline levels are up after arsenic exposure

Adverse or protective effect?

Mass Spec Results Cytosol
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e sluggish suppresses toxicity.

* sluggish further increases
Proline levels

* Consistent with Proline being
protective against stress In
plants

 Diminished sex-bias in sluggish
mutants

e Sex-biased Proline levels?

Liang et al., 201 3; Zarattini & Forlani 2017
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Metabolites show sex-bias

Including 50% more Proline in females (preliminary)
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Even If they don’t die, there’s a phenotype

Retained food in stomach (crop). then vomit (regurgitate).
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Blue food, 0% DMSO Blue food, 2% DMSO
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Crop retention response often precedes death

© Rl « R2®m R3 X R4 ® R5 & R6
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A. Treatment (acute bolus, chronic exposure, combinations)

s Ministration and Industrialization
A —~ .. — Designing Flexible Plate Based Systems
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B. Monitoring
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 Distance travel

« Food interactions
Fly activity
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17 Jaime et al., unpublished




My Discussion Points

* (Genetic and Biochemical Pathways cut across the NAMs. Make sure
to capitalize.

* Data mining requires data. Lot’s of data. Lot’s of organized data.
FAIR (find, access, interoperate, and reuse).

* More diversity of cell types and organoids. More single cell
genomics.

* Physiology and complex behavior requires whole organisms. Full
Stop.

* NAMs must scale. This needs to be an industry, not a research
program.
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