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Relative Sensitivity of FW versus SW
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Retrospective Analysis of 3 Test Species

e 181 cases of pesticides tested on cold freshwater, warm freshwater,
and estuarine species

* With few exceptions, the estuarine species was the least sensitive and
could be dropped without affecting the protectiveness of the risk
assessment

» Regulatory Toxicology and Pharmacology 2023, 139 (March):105340



Relative Sensitivity of Cold FW vs
Warm FW and SW
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QSAR Model for Fish LC50

* OPP currently uses the OPPT ECOSAR model to estimate toxicity of
metabolites when data are lacking

* OPP worked with ORD-Duluth to develop a new QSAR model based
on acute fish data submitted to EPA (“Random Forest” -RF- model)

* RF model had best predictive ability overall (vs ECOTOX, FishTox, TEST)
because it
* is trained on pesticide data
* algorithm accounts for predictor interactions and non-linear relationships
* Works best on structural classes in training set
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‘When litds or no abserad towdcity dasa ane available for
eooboricological hazard assassmants of pasticides or their
degradates, Quantitatve Structure Actiity Relasonship (QSAR)
mcdals may be used o assess the potential acuts woxicity of
chamicals in fish.

Howenvar, tha data w=ad to devalop QSARSs ofton do nat
reprasent the broad range of pasticidal structuras and modas-of
arction that cantribube ta pasticide oty

Resaarch quastions:

1. How well can axisting J3ARs predict acute toxicity
[LCS50s) in fish?

2. Can wea develop a new modal with better prediction
accuracy for acute pasticide toxicity in fish?

Compiled LCS0= for 266 pasticides and 17 fish spacies (n=744
chemical-specdas LCS0s) from data evaluation recands
(DER=)L17 unragistarad EFS4 pesticdes (n=2E LCS0s), and 22
degradates (n=28 LCS0s)

Evaluated parant chamical predictive accuracy for 2 existing
Q5ARs (ECOSAR, TEST, FishTax] and & raw random faras:
(RF) model trained using strictly pasticide data (Tabls 1.

= RF pradiciors: 1) sobabllity. Z) n-octanolfeater distribton c:a‘
(Logl. pH=7], 3] vapor pressure, 4) ulass;.— e supercizss,
ClassyFra class. £) ClassyFire subclass, 7) pestcos targat
(FungicosHarbicideinseciicda Resisiance Acdon CommiDes
[RAGCH, &) test 8xh speclus, and 5) fes sxposurs dynamilcs.

Evaluated parformance of full RF modal (2l pradictars) using
cros= validation (CV) to asse=s= on full parent data=es [Fig. 1)

After inkial aszassmans, identfiad reduced RF madel [smallast
pradictor subset] using recursive festurs eliminaton [RFE: Fig.
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fs=ma==od reducad AF model on 1) kaldout =at of 30 chemicals
in wallraprasened ClassyFire subdas=es (roughly in modal
domain of applicability [DMA]L Z) EFSA parant chamicals, and 2)
degratats dalaset
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RAF medel outperfarmed athar madals across predictive mesrics (mean aksalute serer [MAE],
maan sguared seror, bias) an tha full panent chemical datased, whather summarized at tha
chemical-specias leval or chemical-maan level [Takbls L)

FishTox had secand-bes: pafocrmancs but sxhibited sulbstantzl bias [predicted>chserved on
average: Fig 1)

ECO5AR outpeformed TEST when assessad an the full muls-spacies fish dataset

TEST had its bast parfarmance whan the data were rastricted ta fathaad minnioe.
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Innovative Research for a Sustmnable Future
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Ralagvwe madal pardformance matches sxpectaticns given

madal complexity and target species (Table 1).

RF had bast pradictiva ability owarall, likaly bacause

* ltis trained using only pesticide data and a targabed
predicior set
Algarithm accounts fior predictor interacdions and
nan-linear ralationships

RF perfarms best on chamicals in ClassyFre subdasses

represantad in training set (Le., noughly in COA)




nter-Agency Effort to Replace or Reduce Fish
| C50 Testing

* ICCVAM - Interagency Coordinating Committee on the Validation of
Alternative Methods

e Sponsored by National Toxicology Program

* Developing a review paper of the state of the science on alternatives
to acute testing of live fish

* Fish embryo tests (FET), rainbow trout gill assay, and other methods
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