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Predicting persistence remains elusive éawag

aquatic research

We all want to predict persistence but there is no clear solution

Some examples:
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The the main objective of these tools is not persistence
They rely heavily on BIOWIN

Not everything is open source



PEPPER models use the latest data éawag
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Our models are built using high quality experimental data

Fully transparent code and large training sets
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How are PEPPER models available?



pepper-app is a web app

eéawa
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pepper-app only requires a list of SMILES

™ Home
™ Batch Query
7 Single Molecule

4 Learn more

* Download example file

Download example file

PEPPER: an app to Predict
Environmental Pollutant
PERsistence

Welcome to Pepper web app! .

PER) a collection of models and methods developed by

Pepper-app is the web app version of (PE
Fennerlabs to Predict Environmental Pollutant PERsistence. If you want to learn more about Prof. Kathrin

Fenner and her group follow this link,

The main developers of the PEPPER package and the Pepper-app are

« Jose Cordero (Swiss Federal Institute of Aquatic Science & Technology)

« Jasmin Hafner (Swiss Federal Institute of Aquatic Science & Technology & University of Zurich)
o Albert Anguera (Swiss Federal Institute of Aquatic Science & Technology)

What is this app for?

This allows you to predict different endpoints related to persistence of pollutants in the environment. You
can find the definitions of currently supported endpoints in Learn more.

How to use the app?

«  First, choose if you want to make queries for a few molecules one by one (Si olecule) or for

Fork

o)




This month we added two DT50 models eawagm
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PEPPER: an app to Predict
Environmental Pollutant
PERsistence

Currently we support the prediction of the following endpoints:

« expected percentage breakthrough of micropollutants from conventional wastewater treatment, that
is, the percentage that potentially escapes the plant without being successfully removed.
¢ primary half-life (DT50) in soil, trained on regulatory data on OECD 307 soil biodegradation studies for

pesticides.
Visit section Learn more for further details.

Choose endpoint to predict

Choose an option
WWTP breakthrough
Soil half-life (fast)

Soil half-life (using enviPath rules)



Predictions: endpoin

t + confidence metric eaWwa
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Sha
Breakthrough Confidence
M Home Name Structure
(%) 0-1
“ Batch Query
7 Single Molecule
- Learn more A
0  2'-Deoxyinosine 34 0.54 VY
Download example file
OH
OH
1  2-Isopropylmalic acid 6.7 0.56
2 | alpha-Lactose 28.3 0.36



Also available as a docker + rough API eawa
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@ docker.desktop CEEIID Q search
¥4 AskGordon BETA "
-
< Containers e @
@ Containers View all your running containers and applications. Learn more (3
% Images
2 e Q search @M @ Onyshowrunning containers (oo IO || @ |
£ Builds
Name Container ID Image Port(s) CPU (%) Last started Actions
@ Docker Hub v @ pepper.app - - - 1.25% 10minutesago [ : w
* Docker Scout 4
[ ] frontend 592663713d0a pepper_app-frontend 1:8501 2 0% 10minutesago [ : W
& Extensions ° backend ¢34150c2122 pepper_app-backend 8000:8000 2 1.25% 10minutesago @ W
Selected 3 0f 3
Walkthroughs X
Terminal + v X
WARN[0008] /Users/corderjo/Desktop/pepper_app/docker-conpose.ynl: the attribute "version' is obsolete, it will be ignored Q bk x
, please remove it to avoid potential confusion
Conpose can now delegate builds to bake for better performance. Faees
To do so, set COMPOSE_BAKE=true. (ml
[+] Bullding 437.1s (8/10) docker :desktop-Linux
=> [backend internal] load .dockerignore 0.6s @
=> transferring context: 28 0.0s
[backend internal] load build context 0.6s
=> transferring context: 1918 0.0s
CACHED [backend 1/5] FROM docker.io/library/python:3.11@sha256:2d6676523b9052699d536b6dd739 0.0s
=> resolve docker.lo/1ibrary/python:3.11@sha256:2d6676523b9052699d536b6dd7396219499a0bea789 0.0s
=> [backend 2/5] COPY requirements.txt app/requirements.txt 0.0s
=> [backend 3/5] WORKDIR /app 8.1s
=> [backend 4/5] RUN pip install -r requirements.txt 431.5s i
&  Engine running H RAM 1.40 GB CPU 3.35% Disk: 23.35 GB used (limit 1006.85 GB) > Terminal (D) New version available



€awag
aquatic research 000

Can | still see the models & scripts?



pepper-lab includes all code & methods €awag
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Github

https://github.com/FennerLabs/pepper
PEPPER - Predict Environmental Pollutant PERsistence

PEPPER is a package developed by the Fenner Labs for analyzing and modeling persistence of micropoliutants in
different environments.

Installation
The PEPPER library may be installed using:

pip install pepper-lab o

Projects

Follow these steps to reproduce the workflows and results from previous publications:

Clone the repository

git clone https://github.com/Fennarlabs/pepper Q
cd pepper

Fetch the files from github

git 1fs fetch ——all =
git 1fs pull
We also recommend creating a dedicated virtual environment with python 3.12 as base
o
python -m venv pepper_env

source pepper_env/bin/activate

RENKU is a Swiss initiative linked to Gitlab

https://gitlab.renkulab.io/fenner-labs/projects/pepper

Projects

Pinned projects

%“_m PEPPER fenner-labs/projects/pepper m
@ | PEPPER - Predict Environmental Pollutant PERsistence

suy

You do not have any recently-visited projects

Datasets

b wwtp_data
. ... 3
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Details of models have been published eawagm
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Available publications: Talks in SETAC:

Sy ic Handling of Envi tal Fate Data for Model Development—Illustrated
for the Case of Biodegradation Half-Life Data

Wednesday 10 am:
Hafner

0 Open POF © Supporting Information (1 ) | S

3.10.A.T-03

Wednesday 3:15 pm:

hftbs.:llch.e.mrxiV.ofg/enéage/chemrxivlarticle- Cordero
details/6800a831e561f77ed46c22b9
3.05.T-04

Soil models manuscript in

preparation
1"
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You said “facilitates developing™...

gOOO
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Modules of the package
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Data Processing

Building & Validating
Models

Calculating
Descriptors

Predicting

13



Retraining or developing new models eawa
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[0 Files

>

>

>

¥ main - +
Q Gotofile

B github
I config

W data

B8 pepper_lab

@ scripts

(9 bayesian_inference_main.py
[ predict_breakthrough_wwtp.py
[ .gitignore

[ LICENSE

() README.md

(9 poetry.lock

[ pyproject.toml

[ requirements.txt

pepper / scripts / predict_breakthrough_wwip.py T Top
Code Blame 62 lines (53 loc) - 2.59 KB @ Raw (_[; & 272~ E]

28 wwtp_data.load_data('name_data', source='data')

29 wwtp_data.load_data('full_data', source='data')

30 wwtp_data.set_curation_type('basic_curation_nitrification_plants_only')

31 wwtp_data.set_plant_list(wwtp_data.ndn_plants)

32 wwtp_data.curate_by_target_variable()

33 wwtp_data.set_id_name('Combined_ID')

34 wwtp_data.reduce_for_modelling(no_curation=False,

35 avoid_sorbing_and_volatile=True, only_enough_data=True,

36 only_above_LOQ=True, no_formation=True, avoid_high_std=True)

37 wwtp_data.select_modeling_data()

wwtp_data.create_modelling_input()

L L
# Descriptor calculation s
O e »

# calculate
descriptors = iptors(pep)
descriptors.set_data(wwtp_data)

descriptors.load_descriptors(from_csv=False, MACCS=True)

¥ #
'}
e T #

wwtp_modeling = Modeling(pep, wwtp_data, descriptors)

desired_wwtp_model = wwtp_modeling.build_final_model(regressor_name='RF',
feature_space='maccs', config='wwtp_optimize

# Alternative option

# wwtp_modeling.nested_cross_val_scre ng(feature_space_list=('maccs’,

] maccs+ep_trig',

# mordred’,

. all'],

¥ config='default_watp')

print('done')
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