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There are two ways you can upload your data to enviPath

The enviPath Website

® My publication /

. . Database
The Biotransformation ) )
Reporting Tool g Biodegradation data —
pathways, half-lives,
experimental conditions
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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”

We require you to publish your data in a FAIR format

“Our dataset is publicly available on the
enviPath platform”



Universitat
Zirich™

Getting started with the enviPath website

enviPath

Sign in to enviPath é Create an empty package

[
enVI P th THE ENVIRONMENTAL CONTAMINANT

a BIOTRANSFORMATION PATHWAY RESOURCE
enviPath is a database and prediction system for the microbial biotransformation of organic environmental
contaminants. The database provides the possibility to store and view experimentally observed

biotransformation pathways. The pathway prediction system provides different relative reasoning models to
predict likely biotransformation pathways and products. You can try it out below.

Learn more >>

Go!
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Add transformation products (TPs) to the pathway

C+F ..§_ Ol
arT N,
o]

N-EtFOSE

v

o]
1) _{ major
e _ | product
CaF 17 ﬁ N O
o]
N-EtFOSAA

'

?
CaF 11'_§_N
o .
N-EtFOSA X 9
‘} CFr—§NH O
. o \—{

Q ry o
FOSAA
CgF17~§NH; oS

o]

H .
. minor pathway

.
ar17 ‘-OH

PFOSI

i
C3F17—ﬁ -
o]
PFOS

FIGURE 3. Fropnseﬂ transformation pamway of NEtFOSE in

activated sludge.

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

@ Parent compound

Transformation
product A

Home / Package ' TestPackage 1/ Pathway = N-EtFOSE

N-EtFOSE Pathway

Graphical representation

GEdt~ @ View ~ c3Fullscreen |+

Transformation
product B
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Add experimental information to the pathway using scenarios

@ Create a new empty scenario é Add experimental information

Text from paper

“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”

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).
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Add experimental information to the pathway using scenarios

Scenario entries

Redox Condition

- aerobic

Volatile suspended solids
(VSS)

-3.8¢g/L

Location

- Palo Alto, CA

Home / Package / Test Package 1

Test Package 1

Test package for SETAC Workshop

Pathways

Rules

Compounds
Reactions

Relative Reasoning

Scenarios

Impressum/Imprint

Contact

22

THE UNIVERSITY OF

/ Actions ~

SCIENCE

SCHOOL OF COMPUTER SCIENCE
MACHINE LEARNING

enviPath UG (haftungsbeschréankt) & Co. KG © 2025

gOOO
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Add experimental information to the pathway using scenarios

@ Add more experimental information

Text from paper

“The observed first-order rate constant for
the disappearance of N-EtFOSE calculated
from the linear regression in Figure 2 (R?=
0.967), is k., = 0.99 + 0.08 d-1, corresponding
to a half-life of 0.71 £ 0.06 d (Table 2).”

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).
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Add experimental information to the pathway using scenarios

Setting User Group

Home / Package / Test Package 1 / Scenario / Rhoads et al 2008 N-EtFOSE - (00000)

Rhoads et al 2008 N-EtFOSE - (00000) / Actions ~
Scenario entries

Description

Rate constant
-Lower = 0.91 d?

N-EtFOSE pathway in activated sludge

Type: Sludge
-Upper = 1.07 d! e
Half-life .

Property Value Unit Remove
-Lower = 065 d Location Palo Alto, CA

-Upper =0.77 d . _
-F|t — 0967 Redox condition aerobic -

Volatile suspended solids concentration (VSS) Start: 3.8 gL
End: 3.8

Delete All:

=[]

THE UNIVERSITY OF
ea.wa.g s AUCKLAND SCIENCE
aquatic research & 000 /o i Pt

SCHOOL OF COMPUTER SCIENCE
MACHINE LEARNING

ALAND

Impressum/Imprint Contact enviPath UG (haftungsbeschrénkt) & Co. KG @ 2025
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Add experimental information to the pathway using scenarios

Pathway  Rule  Gompound Reaction  Relative Reasoning  Scenario  Setting  User

Home / Package / Test Package 1/ Pathway / N-EtFOSE

N-EtFOSE Pathway

Graphical representation

GiEdit~ @ View ~ cuFullscreen | +

Attach the scenario to a
compound in the pathway
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The Final Pathway

N-EtFOSE Pathway

Graphical representation
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Make package public

Home / Package / Test Package 1

Test Package 1

Test package for SETAC Workshop

Pathways

Rules

Compounds
Reactions

Relative Reasoning

Scenarios

/ Actions ~
& Update
Q Ask for review
L Permissions
Bl License
Ml Publish
T Delete
2 |mport scenarios
¥ Download
2 |mport from JSON
¥ Export as JSON
< Engineer Package
® Get Missing Rules Info
& Update References
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Adding data for large datasets can get tedious...

®

Add your data to the empty
package
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We developed a BiotransformAtion Reporting Tool (BART) to help
upload pathways

[0 README B Apache-2.0 license

Find it on GitHub BART - BiotransformAtion Reporting Tool

Version controlled spreadsheet template for reporting chemical contaminant biotransformation data.

8:2 FTOH 8:2 FT Aldehyde 8:2FTCA

FLFF FF F

F, F FEFF FF FF F O F FF FF FF F
W AP N ‘
‘fF o HO <

e =
F FFEFFF F FFEFEF

d SpreadSheet_based Why do we need this tool?

e o . " There is a large amount of experimental data available on chemical contaminant biotransformations in the
environment, but most of this data is stored in an inaccessible, non machine-readable format (e.g. behind paywalls, in

PDFs). We aim to fix this by encouraging researchers to share their data in an open source, standardized format that

o hd CO m pati b | e With can be easily used to upload the data into open-source, freely available online software (e.g. e
envi Path Pyth on About the template

This repository contains an empty version of the Biotransformation Reporting Tool (BART), and a filled-out version

with data from the publication (1 ) as an example.

« Easy to edit and reuse

Empty template: http

Filled-out Example: htty



https://github.com/FennerLabs/BART
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You can download and empty version and a filled-out example at
the GitHub repository

There is a FAQ page in case you get stuck

O Fennerlabs / BART ‘Q Type (/] to search

<> Code (© lssues I Pullrequests U Discussions () Actions [ Projects 01 Wiki @ Security |~ Insights 2 Settings

sIr257 edited this page on Apr

Go to file
|.. D ’ What should | do with my filled in template?

Please include it in the supporting information of your publication and/or send it to stephanie.rich@uzh.ch

Empty Template

What if | have multiple scenarios for one pathway?

An example of this is when you are measuring the biotransformation of one compound in different scil types. If you encounter
this issue, copy and paste the original scenario tab, and rename the tab with an *_2" or "_3" up to 10 different scenarios.

la U I::: | 0a |:J For example: if you tested the biotransformation of caffeine in three different soils, you should have three copies of the
scenario tab in the template, each labeled "Scenario_Soil”, "Scenario_Soil_2" and "Scenario_Soil_3".

What if the reaction | want to report has one reactant and two or more important
transformation products?

via upload

. You don't need to report minor products (e.g. CO2 or H20), but in the case of some hydrolysis or cleavage reactions, there can
D L I C Er"'] S-E be two important transformation products. In this case, please copy and paste the columns "Product” and “Product_SMILES" to

. the right of the table in the Connectivity tab, and add the additional transformation product(s).
| Filled-out example
[@ READMEmd opete READN

Do I get money for filling out the template?

No, just eternal gratitude
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BART also simplifies uploading large, complicated pathways

pubs.acs.org/est

Environmental Science & Technology
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Figure 4. Proposed transformation pathways of 6:2 FTNO and 6:2 FTSA in aerobic sludge.

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).

gOOO
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Filling out BART — Start with the Description Tab

A B
1 | Information Entry
Stability and Biotransformation
paper Title of 6:2 Fluorotelomer sulfonic
Acid, Sulfonamide Amine
Oxide, and Sulfonamide
2 Alkylbetaine in Aerobic Sludge
3 DOl 10.1021/acs.est. 3005506
4 |Scenario Environment Sludge
5 |Your Name Stephanie Rich
6 |Email Address stephanie.rich@uzh.ch
7 |University/Company University of Zorich
2
9

Name of paper, DOI,
and template author
information

15
20
21
22
23
24
25
26
27
28
)
30
31
32
33
34
25
36
7
38
39
40
41

an

enviPath Pathway Upload Template
This workbook is designed to simplify the upload of biotransformation pathways
into the enviPath database and pathway predition system (https://envipath.org/).

There are four main types of tabs (colored red ) in this workbook that
should be filled out with an observed biotransformation pathway for one
compound in one published study:

First, fill out the information in the yellow highlighted table in top left-hand
corner. Next, fill out the tabs according to the description below:

Tab 1) Compounds: fill out this tab with compound types (parent or TP), names,
and SMILES.

Tab 2) Connectivity: This tab defines observed biotransformation reactions from
reactant to product using SMILES.

Tabs 3-6) : These tab contain information about the environmental
conditions at which the biotransformations were measured/observed. Pick the
scenario type that best fits the environmental conditions in your paper, and
designate this in the yellow highligted table in the top left-hand corner of this
sheet,

Tab 7) Kinetics_Confidence: Biotransformation rate constants, half-lives,
confidence levels, and proposed intermediates can be reported/designated here.

Additional tips for filling out this template:

* The template contains example data in each tab. Please replace this information
with your new data.

* Cells colored in blue are drop-down lists.

* Cells colored in green can accept any input text or numerical values

* If something is confusing or does not fit your data, please write a comment in the
"comment"” column at the end of each table.

Tabs represent different
enviPath objects

Description

ds Seenario_Sludge

Scenario_Soil

Scenario Water-Sediment

=
z
o

Please include a short description of the study used to generate the
informatieon in this excel workbook.

Data here are from the paper "Stability and Biotransformation of 6:2
Fluorotelomer Sulfonic Acid, Sulfonamide Amine Oxide, and Sulfonamide
Alkylbetaine in Aerobic Sludge” (10.1021/acs.est.3c05506)

Environmental Science & Technology

pubs.acs.org/est
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Figure 4. Proposed transformation pathways of 62 FTNO and 6:2
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FTSA in aerobic sludge.
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Add SMILES for compounds in Compounds tab

B C
1 Type Name SMILES
2 |Parent 6:2 FTNO C[N+](C)(CCCNS(=0)(=0)CCC(C(C(C(C(C(F)(F)F)(FIF)FIF)(F)F)(F)F)FIF)[O-]
3 |TP 6:2 FTAA FC(F)(C(C(C{C(C(CCS(=0)(=0)NCCCN(C)C)(F)F)F)F)(F)F)(F)F)F)FIF
6:2 FTUAA FC(F)(C(C(C(C(C(CCS(=0){=0)NCC/C=[N+](\C)/C)(F)F){F)F)(F)F){F)F){F)F)F
6:2 FTSeAm FC(F)(C(C(C(C(C(CCS(=0)(=0)NCCCNC)(F)F){F)F)(F)F)(F)F){F)F)F
Parent compound 62 Foram o

Is clearly labeled

10 TP

11 (TP
12 TP

13 TP
14 TP
15 TP
16 (TP
17 7P
18 TP
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
25

Ready ﬁ

Description

6:2 FTSAm-PrOH

6:2 FTSAm-PrAL

6:2 FTSAm-PrA
N-Me-6:2 FTSAm-Pra
N-Et-6:2 FTSAm

6:2 FTSAm-EtOH

6:2 FTSAmM-AcAL

6:2 FTSAm-AcA

6:2 FTSAm-ForAL

6:2 FTSAm

6:2 FTSAm-Conjunct-1
6:2 FTSAm-Conjunct-2

Compounds Scenario_Sludge

FC
FC
FC(F)(C(C(C(C(C{CCS(=0){=0)NCCC=0)(F)F)(F)F){F)FNF)F)(F)F)F
FC(F)(C(F)(F)C(F)(F)C(F)(F)C(F)(F)C(F)(F)CCS(NCCC(0)=0)(=0)=0)F
FC(R)CIFUF)CF)FIC(F)FIC(F)(FIC(F)(F)ICCSIN(C)CCC(0)=0)(=0)=0)F
FCR)(C(F)F)C(F)FIC(F)F)C(F)(F)C(F)(F)CCS{NCC)(=0)=0)F
FCCF)(CIRCR)C(F)(C(F)(CCS(NTCO)(=0)=0)F)F)F)F)F)(FIF
FCICIR)CIF)CIR)NCF)C(F)(CCS(NCC=0)(=0)=0)F)F)F)F)F)(F)F
FCICR)CIF)CR)CF)C(F)(CCS(NCC(0)=0)(=0)=0)F)F|F)F)F)(F)F
FC(R)(C(F)F)C(F)(FIC(F)(F)C(F)(F)C(F)(F)CCS(NC=0)(=0)=0)F
FCR)(C(F)F)C(FIF)C(F)FIC{F)(F)C(F){F)CCS{N)(=0)=0)F
(F)CIFUFICIFNFIC{F)FICIF)FIC{FNFICCS(NC(CIN)C(C)CC)=0)(=0)=0)F
(FCFNF)C(F)FICR)F)C(R)F)IC(FNFICCS(NC(C(N)CCC)=0)(=0)=0)F

)
(
F) (

) (
{F)CICIC(C(C(CCS(=0)(=0)NCCCN)(F)F)(F)F)(F)F)FIF)FIF)F
(FNCIF)FIC(FNFIC(F)FICIF)FIC(F)F)CCS(NCCCO)(=0)=0)F

) (

) )

F) )

)
)

FC|
FCi

m ™

Scenario_Soil Scenario_Water-Sediment

SMILES for all compounds in a
pathway should be provided in one
column with each corresponding
compound name

Scenario_General Kinetics_Confidence

H B

r‘@ Display Settings

gOOO
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Connect Reactants and Products in the Connectivity Tab

G &
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Reactions can be flagged
as multistep here

B C D E E
1 Reactant Reactant_SMILES Product Product_SMILES Multistep Comment
2 |6:2 FTNO C[N+](C)(CCCNS{=0)(=0)CCC(C{C(CIC(CIF)(F)F)F)F){F)F)(F)F)(F)F){F)F}[O-] 6:2 FTAA FC(F){C(C(C(C(C(CCS(=0)(=0)NCCCN{C)C)(F)F)(F)F)(F)F)(F)F)(F)F)F
3 |6:2 FTNO C[N+](C)(CCCNS{=0)(=0)CCC(C(C(C(CC(F)(F)F)(F)F)F)F)(F)F)(F)F){F)F)[O-] 6:2 FTUAA FC{F){C{C(C(C(C{CCS(=0)(=0)NCC/C=[N=+](\C)/C)F)F)(F)F)(F)F)(F)F)(F)F)F
4 |6:2 FTNO C[N+](C)(CCCNS{=0)(=0)CCC(C{C(CIC(CIF)(F)F)F)F){F)F)(F)F)(F)F){F)F}[O-] 6:2 FTSAm-PrOH FC(F){C(F){F)C{F)(F)C(F)(F)C(F}{F)C(F)(F)CCS{NCCCO){=0)=0)F
S B2 ETIAL ECLEVCLCLCICIC CCS(=0)(=0)NCC/C=[N+](\C)/C)(F)F){F)F)(F)F)(F)F)(F)F)F 6:2 FTSeAm FC(F){C(C(C[C(C{CCS(=0) (=0)NCCCNC)(F)F) (F)F)(F)F)(E)F)(F)F)F
. CCS{=0)(=OINCCEN(CIC)FIF)FIF)FIFFIFNFIF)F 0:2 FTseAm FC(F)(C(C(C(CIC(CCS(=O)(=OINCCCNT) FIF) FIF)FIF)(FIF)FIFIF
Columns In blue are drop- CCS(=0)(=0)NCCCNC) FIR)E)F)F)F)F)F)F)FF A FC(F)(CIC(C(C(CICCS(=0)(=0NCCEN) FIF)FIF)FIF) (FIF)FIF)F
d b CCS(=0)(=0)NCCCN)(FIF){FIF)(F)F)F)F)(FIF)F 6:2FTSAM-PrOH  kopy (R (F)C(F)(FIC(F)(FIC(F)(FIC(F) (FICCS(NCCCO)(=0)=0)F
own oXes (F)C(F)(F)C(F)(F)C(F)(F)CCS(NCCCO)(=0)=0)F 6:2 FTSAm-PrA FCF)(C(F){F)C(F)(F)C{F)(F)C(F)(F)C(F)(F)CCS(NCCC{0)=0){=0)=0)F multistep reaction
(F)C(F)(F)C(F)(F)C(F){F)CCS(NCCC(0}=0)(=0)=0)F N-Me-6:2 FTSAm-PrA FC(F}{C(F}{F)C{F}(F)C{F)(F)C(F)(F)C(F)( JCCS(N{C)CCC(0)=0)(=0)=0)F
11 |6:2 FTSAm-PrA FC(F)(C(F)(F)C(F)(FIC[F)(F)C(F)(F)C(F){F)CCS(NCCC(0)=0)(=0)=0)F 6:2 FTSAm FC{F){C{F)(F)C(F)(F)C{F)(F)C(F)(F)C(F)(F)CCS(N)(=0)=0)F
12 |6:2 FTSAm-Pra FC(F)(C(F)(F)CIFYFIC(F)(F)C(F)(FIC(F){F)CCS(NCCC(0)=0)(=0)=0)F N-Et-6:2 FTSAm FC(F)(C(F)(F)C{F)(F)C(F)[F)C(F)(F)CIF){F)CCS(NCC)(=0)=0)F
13 |N-Et-6:2 FTSAm EC{F)(C(F)(F)CIF)(F)CIF)(F)C(F)(F)C(F)(F)CCSINCC)(=0)=0)F 6:2 FTSAm-EtOH FC(C{F)(C(F)(C(F)(CIF)(C(F)(CCS(NCCO)(=0)=0)F)F)F)F)F}(F)F
14 |6:2 FTSAm-EtOH FC(C{F)(C{F)(C{F)(C(F)(C(F)(CCS(NCCO)(=0)=0)F)F)F)F)F)(F)F 6:2 FTSAm-AcAL FC(C(F)(C(F)(C(F)(C(F)(C(F)(CCS(NCC=0)(=0)=0)F)F)F)F)F)(F)F
15 |6:2 FTSAm-AcAL FC(C{F)(C{F)(C{F)(C(F)(C(F)(CCS(NCC=0)(=0)=0)F)F)F)F)F)({F)F 6:2 FTSAm-AcA FC{C(F)(C(F)(C(F)(C(F)(C(F)(CCS(NCC(0)=0)(=0)=0)F)F)F)F)F)(F)F
16 |6:2 FTSAm-AcA FC(C(F)(C{F){C(F)(C{F){C(F)(CCS(NCC(0)=0){=0)=0)F)F)F)F)F)(F)F 6:2 FTSAm-ForAL FC(F){C(F){F)C{F)(F)C(F)(F)C(F}{F)C(F)(F)CCS{NC=0)(=0)=0)F
17 |6:2 FTSAm-ForAL FC(F)(C(F)(F)C(F)(F)C(F)(F)C(F)(F)C(F){F)CCS[NC=0){=0)=0)F 6:2 FTSAm FC(F){C(F){F)C{F)(F)C(F)(F)C[F)(F)C(F)(F)CCS{N)(=0)=0)F
18 |6:2 FTSAm FC(F)(C(F)(F)C(F)(F)C(F)(F)C(F)(F)C(F)(F)CCS(N)(=0)=0)F 6:2 FTSAm-Conjunct-: FC{F){C({F)(F)C(F)(F)C{F)(F)C(F)(F)C(F)(F)CCS{NC(C[N)C(C)CC)=0)(=0)=0)F
19 |6:2 FTSAm-Conjunct-1 FC(F)(C(F)(F)C(F)(FIC(F)(F)C(F)(F)C(F){F)CCS(NC(C(N)C(C)CC)=0){=0)=0)F 6:2 FTSAm-Conjunct-: FC{F){C{F)(F)C(F)(F)C{F)(F)C(F)(F)C[F)(F)CCS{NC(C[N)CCC})=0)(=0)=0)F
20 |6:2 FTSAm-Conjunct-2 FC(F){C(F)(F)C(F)(F)C(F)(F)C(F)(F)C(F){F)CCS{NC{C(N)CCC)=0)({=0)=0)F 6:2 FTSAm FC(F){C(F){F)C{F)(F)C(F)(F)C(F){F)C(F)(F)CCS{N){=0)=0)F
21 |6:2 FTSAmM FCF)(C(F)(F)CIF)(F)CIF)(F)C(F)(F)C(F)(F)CCSIN)(=0)=0)F 6:2 FTSAm-ForAL  FC{F)(C{F)(F)C{F)(F)C(F)(F)CIF)(F)CIF)(F)CCS{NC=0)(=0)=0)F
22 |6:2 FTSAm-Conjunct-1 FC(F)(C(F)(F)C(F)(F)C(F)(F)C(F)(F)C(F)(F)CCS(NC(C(N)C(C)CC)=0){=0)=0)F 6:2 FTSAm FC{F)(C{F)(F)C(F)(F)C{F)(F)C(F)(F)C(F)(F)CCS(N)(=0)=0)F
23 6:2 FTSAm-PrOH FC(F)(C(F)(F)C(F)(FIC[F)(F)C(F)(F)C(F){F)CCS(NCCCO)(=0)=0)F 6:2 FTSAm-PrAL FC{F){C{C(C(C(C{CCS(=0)(=0)NCCC=0)(F)F)(F)F){F)F)(F)F)(F)F)F

24
25
26
27
28
29
30
31
32
33
34
35
36
37

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

Ready ﬁ(

Description Connectivity

Scenario_Sludge Scenario_Soil

Scenario_Water-Sediment

Each row represents a
reaction from left to right

Scenario_General Kinetics_Confidence

@D\splay Settings
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1ll-out Scenario information in a tabular format

A E E o] E F G H | J K L b ] o A
1 Scenario Information |Entry Scenario for Sludge E xperiments Parameter Yalue Unit Range Type Comment
2 Marne |Fang, B. et al, 2024 Lacation Tianijin, Chirna
3 Description | Reference: 10.102%acs.est. 3005505 Purpose of WwTF muricipal W
4 Sludge Source Biclogical treatrnent technalagu ather
5 |moculum Source aerabic sludge frormn aerobic tank
B Sludge retention time
7 Bioreactor 100 mb glass serum bottles 00 mL
8 Iritial arnount of sludge in bioreactar 3 mL
9 Addition of nutrients sodiurn acetate, ammoniurm chloride
10 Organic content
Organic content Organic batter [Oh) e low
Organic content Organic batter [Ob) 4 high
Organic content Organic Carbon [OC) e law
. Organic content Organic Carbon [OC) % high
R e | eva n t S C e n a r' I 0 Cation exchange capacity, CEC mEQ100g
Total suspended solids concentration [TSS) Start
Total suspended solids concentration [TSS) ol End
. : . . . Walatile suspended solids concertration [VSS) ol Shart
Intformadtion IS listed In Valails sumperred solids canceniraion [VSS) A e
Fedox condition aerab
. Tupe of Aeration shaking
each scenario tab S
Experimental Conditions Ternperature °C max
E Green cells allow for
pH high
Oxugen Dernand Influent "
’ Rirogen G o free text entries
2 Mitrogen Content Influent
29 hitragen Content Effluent
30 Phosphoraus Content Influgnt
il Phospharous Content Effluent
k) Source of liguid matrix
gl Total arganic carbon (TOC) Start
34 Total arganic carbon [TOC] End
35 Dissalved organic carbon [DOC) Start
3E Dissalved organic carbon [DOC) End
kT Dissolved oxygen concentration low
el Dizsalved oxygen concentration high
39 Additional Pararneters Measured
40 Final compound concertration
Ll Twpe of compound addition spiking in solvent
42 Compound Addition Solvent For cornpound addition i he0H
43 Salvent for cornpound addition
Salvent For compound addition
Enzyme

There are four types of . S ——
- . Miscellaneous Oxwgen uptake rate [OUR)
scenario tabs: sludge, Qomndcusan

Armmnonia uptake rate [AUR)

soil, water-sediment,
and general

-
51
32
53 v

Description ompo onr ty Scenario Sludge Scenario_Soil Scenario_Water-Sediment Scenario_General

Ready ﬁ%’( L& Display Settings ﬁ

Sludge

sy
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Add kinetics, confidence levels, and proposed intermediates last

A -] o U E r %] H 1 1 K L i N -
1 Scenario Compound SMILES Model Parameter Value Value Unit Corrected R2 confidence Level PFAS  Confidence Level Schy Proposed Intermediate? Comment
2 [Fang, B. etal, 2024 6:2 FTND C[N+](C){CCCNS(=0)(=0)CCC{C{C(C(CCIF)(F)F)(F)F) (F)F)F)F)(F)F) (F)F) SFO Half-life 12d 0.9976 1a 1
3 |Fang, B. etal, 2024 6:2 FTAA FC(F)[C(C{C{CC(CCS(=0){=0)NCCCN(C)C)(F)F)(F)F)FIF)F)F)(F)F)F  SFO Half-life 1154 0.904 2a 2
4 |Fang, B.etal, 2024 6:2 FTUAA FC(F)(c(C{C{c{C(cCs(=0)(=0)NCC/C=[N+](\C)/C)(F)F)(F)F) (F)F)(F)FNFIF)F 2b 2
5 |Fang, B. etal, 2024 6:2 FTSeAm FC(F)(CC{C{C{C(CCS(=0){=0) NCCTNC) (F)F)(F)F) (F)F) (F)F)FIF)F 2a 2
6 |Fang, B.etal, 2024 6:2 FTPrAm FC(F)(C(C{CC{C(CCS(=0)(=0) NCCCN) (F)F) (F)F)(F)F)(F)F)(F)F)F 2 2
7 |Fang, B. etal, 2024 6:2 FTSAM-ProH FC(F)(C(F)(F)CIF) (F)C(F)(F)CF)(F)C(F){F)CCS(NCCCO)(=0)=0)F 2a 2
g |Fang, B. etal, 2024 6:2 FTSAm-PrA FC(F)(C(F)(F)CIF) (F)C(F){F)C{F) (F)C(F)(F)CCS(NCCC(0)=0) (=0)=0)F 2a 2
5 |Fang, B. etal, 2024 N-Me-6:2 FTSAm-Pra  FC{F)(CF){F)CIF)(F)C[F)(F)C{F)(F)C(F){F)CCS(N(C)CCC{O)=0)(=0)=0)F 3a 3
10 |Fang, B. et al, 2024 N-Et-6:2 FTSAm FC{F)CIFMFICIF) (F)CIF)F)C{F)(F)C(F){F)CCSINCC)(=0)=0)F 2b 2
11 |Fang, B. et al, 2024 6:2 FTSAM-EOH FC{C(F)[C{F)MC{F)CIF)(C{F){CCS{NCCO) (=0)=0)F)F|F)F)F){F}F 2b 2
12 |Fang, B. et al, 2024 6:2 FTSAM-AcAL FC(C(F)[C{F)C(F)CIF)(C(F){CCS(NCC=0)(=0)=0)F)F)F)F)F){F)F 2b 2
13 |Fang, B. et al, 2024 6:2 FTSAM-AcA FC(C(F)[C{F)CF)C{F)(C(F){CCS(NCC{O)=0)(=0)=0}F}F)F)F)F)(F|F 2b 2
14 |Fang, B. etal, 2024 6:2 FTSAM-ForAL FC(F)[CIF)MFICIF)(F)CF)F)CF)(F)C(F){F)CCS(NC=0){=0)=0)F 2b 2
15 |Fang, B. etal, 2024 6:2 FTSAM FC(F)[CIF)MFICIF) (F)CF)F)CF)(F)C(F){F)CCS(N){=0)=0)F 2a 2
16 |Fang, B. etal, 2024 6:2 FTSAm-Conjunct-1  FC(F)(C(F){F)CIF)(F)CF)(F)C{F)(F)C(F)(F)CCS(NCIC(N)C(C)CC)=0) {=0)=0}F 3a 3
17 |Fang, B. etal, 2024 6:2 FTSAm-Conjunct-2  FC{F}(C{F){F)C(F)(F)CIF)(F)C{F)(F)C(F){F)CCS(NC(C(N)CCC)=0){=0)=0}F 3a 3
18 |Fang, B. etal, 2024 6:2 FTSAm-PraAL FC(F)(C(C{C(C(C(CCS(=0)(=0) NCCC=0) (F)F) (F)F ){F)F)(F)F) (F)F)F proposed
19
20
21
2
23
I}
25
26
7
28
29
30
31
= o . c
& The last tab is for reporting half-lives, rate
34 . T . .
s constants, identification confidence levels, and
37 A A
B proposed intermediates
39
10
1
2
LE!
u
15
15 _
Description Scenario_Sludge Scenario_Soil Scenario_Water-Sediment Scenario General | Kinetics_Confidence ey

Ready % [ Display Settings B -—h——+ 80%
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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 ( ) 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)
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Extracting data from enviPath currently requires knowledge of
ython, and we are working to make this more user-friendly

Please visit the tutorial website to try out enviPath Python

enviPath-python

Q Search ctrl [+ K

Getting Started
Installation
Getting Started

Objects

User Guide
Accessing packages
Creating packages

Transformation Product Prediction
(TPP)

Download Additional Information
data

= &L 30

enviPath-python

enviPath-python is an open-source package that enables users to connect with the REST API endpoint of
enviPath. This documentation is intended to help you learn how to use enviPath-python and encourage you to
upload your data on the system. For more in-depth knowledge of the theory and development of enviPath,

please refer to the Wiki and its corresponding publication enviPath - The environmental contaminant

biotransformation pathway resource.

If you want to learn how to install and use this package, please feel free to check our installation and Getting
Started tutorials.

What to do if you find issues

We welcome bug reports, patches, feature requests, and other comments via the GitHub issue tracker, but you

should check our community forum first. We will come back to you with an answer as soon as possible.

i= Contents

enviPath-python
What to do if you find issues
License & Attribution

Indices and tables

enviPath-python

Q_ Search cerl i+

Getting Started
Installation
Getting Started

Objects

User Guide
Accessing packages
Creating packages

Transformation Product Prediction
(TPP)

Download Additional Information
data

Download a Pathway as SBML

Developers Guide

enviPath_python

K

= & 20

Accessing packages

from enviPath_python.enviPath import *
import getpass

As a first step to initialize the enviPath class, one needs to instantiate the id, in this case the host, from which
data will be retrieved. This is set up in this way so that the user can decide which instance to use, i.e. prod, dev

or for developers, their own local instance (http://localhost:8080/).

Each enviPath object also requires an id, as you might know from the documentation or other tutorials, ids are
on enviPath URLs to the corresponding object page, in the example below, since we want the data contained on
EAWAG-BBD package, we will therefore use the URL to EAWAG-BBD

HOST_INSTANCE = "https://envipath.org"
EAWAG_BBD_URL = "https://envipath.org/package/32de3cfa-e3e6-4168-956e-32fasddbacel”
eP = enviPath(HOST_INSTANCE)
pkg = Package(eP.requester, id=EAWAG_BBD_URL)
selected_pathways = pkg.get_pathways()[:2]
for pathway in selected_pathways:
print(f"pathway {pathway.get name()} can be found on: {[pathway.get id()}")

Pathway (+)-Camphor can be found on: https://envipath.org/package/32de3cf4-e3e6-4168-956e-32fa5ddbact

[oXeXe
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Questions?
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Hands-On Example
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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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