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Introduction & Background

The aim of the project is to develop an early life-stage (ELS) gene expression assay (EcoToxChip) that captures Preliminary test (20 d exposure) ELS toxicity test (32 d exposure)
critical toxicity pathways of selected chemicals (e.g., chlorpyrifos) for the prediction of apical outcomes of 3 b
regulatory relevance in different species, e.g. fathead minnows. As this assay is intended to use early life-stages — 150 20
that are not feeding independently, it would NOT be considered as a live animal test, and therefore, would address 100 .
the need for alternative approaches in chemical screening. o o EE L e e — 2 =
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* The mode of action of organophosphates in target and non-target organisms (including mammals) is similar. S 20 20
. . . . . Figure 3 Results of the preliminary test on survival of FHM =
* Sub-chronic toxicity: “43% mortality at 10.2 pg/L (Dursban®), or 8.6 pug/L (Dursban® 10 CR) embryos/larvae after exposure to three concentrations of chlorpyrifos, E s £ .
. . . ) (1, 10 & 100 pg/L), a process control (DMSO control; 0.01% DMSO) and = o o — %
>10% mortality at concentrations >3.2 ug/L (Dursban®), or >2.2 pug/L (Dursban® 10 CR; 32 d exposure, 2 water control (control). Asterisks denote significant  differences £ . 2 |-
leepha/es prome/as) Jarvinen and Tanner (1982) (p<0.05, ANOVA, Dunnett's Multiple comparison test) to the DMSO 8 T
control. 8 ] T e
 Most literature data based on the use of formulations (e.g., Dursban®), thus, a preliminary test was performed. g 7 S ¥
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ldentification of critical toxicity pathways and associated core genes following exposure of fathead minnows * Preliminary test: EC,,value between 1 pg/L & &
(Pimephales promelas) at early life-stages to chlorpyrifos using sequence-by-synthesis-based whole transcriptome and 10 pg/L chlorpyrifos Figure 4 Results of the ELS assay on (a) survival, (b) weight, {c) total length and (d)

standard length of FHM larvae after exposure to three concentrations of chlorpyrifos,
(0.5, 1.5 and 4.5 pg/L) a process control (DMSO control; 0.01% DMSO) and a water
control (control) for 32 days.

(RNASeq) and high-resolution mass-spectrometry-based shotgun proteomics. « None of the concentrations used in the ELS

toxicity test affected survival or growth of
fathead minnow larvae

Mate riaIS & MEthOdS  Sub-chronic NOAEC and LOAEC of 4.5pg/L and 10 pg/L chlorpyrifos, respectively

Preliminary test ELS toxicity test (OECD 210) DlSCUSS|On & OUtIOOk
* Initiate exposure with fathead minnow * Initiate exposure with fathead minnow (Pimephales promelas)

(Pimephales promelas) embryos <6 h old embryos <6 h old
e Chlorpyrifos (certified reference * Chlorpyrifos (certified reference material) concentrations: 0.5, Discussion

material) concentrations: 1, 10 and 1.5 and 4.5 pg/L (selected based on the preliminary test to * |n the preliminary test mortality at 10 pg/L was higher compared to mortality described in the literature for

100 pg/L ensure solely sub-lethal effects) similar concentrations.
* Solvent: dimethyl sulfoxide (DMSO, * Solvent: DMSO, 0.01%  ELS toxicity test revealed no effects on growth. This result differs from the result of an earlier study

0.01%) « Exposure: <6 hpf to 32 dpf investigating Dursban® (chlorpyrifos formulations; significant effects on weight at concentrations

_ ol . . >3 2 ug/l—) Jarvinen and Tanner (1982)

* Exposure: <6 hours post fertilization (hpf)  «  Syb-samples were taken after 7 dpf and 32 dpf (cf. Figure 2) e '

to 20 days post fertilization (dpf) in petri - * Molecular investigation will be conducted to identify potential sub-lethal effects.

dishes __ 7dpf 9-10dpf / f 32 dpf
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| | / \ / * Samples taken after 7 dpf will be further analyzed for molecular endpoints
0ot 20 o , . — - (transcriptomic, proteomic and metabolomic) to characterize key molecular
P ' P ,omic‘-sampling | | transfer into diluter sampling for histology and _ h
Figure 1 Exposure duration of the preliminary test with fathead lcilrilzécal nelysis ol tOXICIty pat ways. &
minnow embryos/larvae in petri dishes. * Pathways will be correlated with biological responses of ecological and regulatory mage: Courtesyof Thermofisher centi
Figure 2 Scheme of exposure duration, sampling times and times of transfer from petri dishes into reIeva nce
. . tanks in a diluter for the ELS assay using fathead minnow embryos/larvae. '

° 4 rgpllcates per concentration (only 3  Samples taken after 32 dpf are being subjected to chemical analyses and histology investigations.

replicates for 1.5 pg/L) * 5replicates per concentration
* Temperature controlled at 25 + 1°C * Temperature controlled at 25+ 1°C £ ?5 <
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