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Synthesizing data on environmental contaminant 
biotransformations requires community-driven efforts
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There are two ways you can upload your data to enviPath

Database

Biodegradation data – 

pathways, half-lives, 

experimental conditions

My publication

Lorem ipsum dolor sit amet, 
consectetur adipiscing elit, 
sed do eiusmod tempor 
incididunt ut labore et dolore 
magna aliqua. Ut enim ad 
minim veniam, quis nostrud 
exercitation ullamco laboris 
nisi ut aliquip ex ea 
commodo consequat.
 

Lorem ipsum dolor sit amet, consectetur adipiscing elit, 

sed do eiusmod tempor incididunt ut labore et dolore 

magna aliqua. Ut enim ad minim veniam, quis nostrud 

exercitation ullamco laboris nisi ut aliquip ex ea 

commodo consequat. 

 

The enviPath Website

The Biotransformation 

Reporting Tool



The enviPath website – good for uploading small datasets

Create an empty 

package
Add your data to the empty 

package
Make package public

Where does your data come from?“We built our random-forest model using the 

enviPath-PFAS package in addition to our own 

experimental data”

“Our dataset is publicly available on the 

enviPath platform”

We require you to publish your data in a FAIR format

1 2 3



Sign in to enviPath

Getting started with the enviPath website

Create an empty package1



Add a pathway starting with the parent compound

2

N-EtFOSE



Add transformation products (TPs) to the pathway

Transformation 

products

Parent Compound

Rhoads, K. et al. Aerobic Biotransformation and Fate of N-Ethyl Perfluorooctane 
Sulfonamidoethanol (N-EtFOSE) in Activated Sludge. Env. Sci. Tech. 42, 2873-2878 (2008).

N-EtFOSAA

2



Connect reactants (educts) with products 

Parent compound

Transformation 

product A

N-EtFOSE

N-EtFOSAA

N-EtFOSA
Transformation 

product B

2



Text from paper Scenario entries

“Fresh aerobic activated sludge (volatile 

suspended solids 3.8 g/L) was obtained 

from the aeration basin at the Palo Alto 

WWTP in Palo Alto, California”

Redox Condition

- aerobic

Volatile suspended solids (VSS)

- 3.8 g/L

Location

- Palo Alto, CA

Add experimental information to the pathway using scenarios

2 Create a new empty scenario Add experimental information

Rhoads, K. et al. Aerobic Biotransformation and Fate of N-Ethyl Perfluorooctane 
Sulfonamidoethanol (N-EtFOSE) in Activated Sludge. Env. Sci. Tech. 42, 2873-2878 (2008).



Add experimental information to the pathway using scenarios

2

Scenario entries

Redox Condition

- aerobic

Volatile suspended solids 

(VSS)

- 3.8 g/L

Location

- Palo Alto, CA



Text from paper Scenario entries

“The observed first-order rate constant for 

the disappearance of N-EtFOSE calculated 

from the linear regression in Figure 2 (R2= 

0.967), is kobs = 0.99 ± 0.08 d-1, corresponding 

to a half-life of 0.71 ± 0.06 d (Table 2).”

Rate constant

- Lower = 0.91 d-1

- Upper = 1.07 d-1

Half-life

- Lower = 0.65 d

- Upper = 0.77 d

- Fit = 0.967

Add experimental information to the pathway using scenarios

2 Add more experimental information

Rhoads, K. et al. Aerobic Biotransformation and Fate of N-Ethyl Perfluorooctane 
Sulfonamidoethanol (N-EtFOSE) in Activated Sludge. Env. Sci. Tech. 42, 2873-2878 (2008).



Add experimental information to the pathway using scenarios

2

Scenario entries

Rate constant

-Lower = 0.91 d-1

-Upper = 1.07 d-1

Half-life

-Lower = 0.65 d

-Upper = 0.77 d

-Fit = 0.967



Add experimental information to the pathway using scenarios

2

Attach the scenario to a 
compound in the pathway



The Final Pathway
3 Make package public



Adding data for large datasets can get tedious…

Create an empty 

package
Add your data to the empty 

package
Make package public

Where does your data come from?“We built our random-forest model using the 

enviPath-PFAS package in addition to our own 

experimental data”

“Our dataset is publicly available on the 

enviPath platform”

We require you to publish your data in a FAIR format

1 2 3



We developed a BiotransformAtion Reporting Tool (BART) to help 
upload pathways

Find it on GitHub

https://github.com/FennerLabs/BART

• Spreadsheet-based

• Compatible with 

enviPath Python

• Easy to edit and reuse

https://github.com/FennerLabs/BART


You can download and empty version and a filled-out example at 
the GitHub repository

Empty Template

Filled-out example

There is a FAQ page in case you get stuck



BART also simplifies uploading large, complicated pathways

Fang, B. et al. Stability and Biotransformation of 6:2 Fluorotelomer Sulfonic Acid, Sulfonamide Amine Oxide, and Sulfonamide Alkylbetaine in Aerobic Sludge. Env. Sci. Tech. 58, 2446-2457 (2024).



Filling out BART – Start with the Description Tab

Screenshot of 
pathwayName of paper, DOI, 

and template author 
information

Tabs represent different 
enviPath objects



Add SMILES for compounds in Compounds tab

SMILES for all  compounds in a 
pathway should be provided in one 

column with each corresponding 
compound name

Parent compound 
is clearly labeled



Connect Reactants and Products in the Connectivity Tab

Columns in blue are drop-
down boxes

Pick a reactant in the drop-down box 
and the SMILES with auto-populate

Each row represents a 
reaction from left to right

Reactions can be flagged 
as multistep here



Fill-out Scenario information in a tabular format

There are four types of 
scenario tabs: sludge, 
soil, water-sediment, 

and general

Relevant scenario 
information is listed in 

each scenario tab
Green cells allow for 

free text entries



Add kinetics, confidence levels, and proposed intermediates last

The last tab is for reporting half-lives, rate 
constants, identification confidence levels, and 

proposed intermediates



What should you do with the finished BART?

1. Include BART in the Supporting Information of your manuscript at 

submission

2. Send your BART files to the enviPath team (stephanie.rich@uzh.ch) and 

we can generate the package for you in 1-2 days

3. Upload your pathways using our command-line executable (this will be 

available at the GitHub repo soon)

mailto:stephanie.rich@uzh.ch


Extracting data from enviPath currently requires knowledge of 
python, and we are working to make this more user-friendly

Please visit the tutorial website to try out enviPath Python
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Questions?



Hands-On Example



Either follow along with our example, or try it on a pathway of 
your choice

Steps:

1. Find a paper with a biotransformation pathway 

2. Go to BART and download and empty template
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