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Environmental Exposure Assessment

Research Infrastructure

« Open-access, distributed research
iInfrastructure

* Fills gap in EU landscape for
supporting research on chemical
exposure and population health

* Preparatory phase i.e. full scope and
service remit being defined
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BAL RI & EIRENE services

Sustainable model of EIRENE services

____________________________________

— A —chemical (exposure) profiling
.) — B —biological (response) profiling
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— E —human data
J — F —data processing tools & platforms
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¢ @ Access to EIRENE
Services

Virtual access to
EIRENE services
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https://eirene.eu/
EIRENE RI management & coordination El R E N E RI
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MS data overview

— Sample metadata

— Sample preparation procedures
— Raw MS files

— Pre-processing procedures

— Processed

— Auxiliary information often forgotten

— Spectral libraries, ion databases, chemical databases, chemical exposure data, chemical
toxicity data, environmental chemical data, health data etc.

4  ELIXIR CZ Annual Conference 2024/ 9.10.24 M U N I | R E c E T 0 X



Current MS capacity and data guality
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‘ " P ‘ = — Insufficient European capacity to screen
o d 2 chemicals exposure agents
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3 TN /::3:3 Ny — Limited labs able to handle >500 samples
C v V/N ‘\\\N High Regolution MS PF:';g::iteiizitri‘ogn
Pmebggm,; B s 4& — Large-scale data processing is bottleneck
71 Metabolites ‘ Tentative
Annotations . . . .
P — Standardization & harmonization meet
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https://doi.org/10.1016/j.envint.2022.107452 EIRENE RI
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Quantitative MS data archiving & reuse

v I PanoramaWeb: /home X e — a X

<« > C 23 panoramaweb.org/home/project-begin.view? ¢ e L~ (0] &3 = e

Q Ssignin .
MnommaWeb https://skyline.ms/
— s https://panoramaweb.org/

Panorama: A Repository for Targeted Mass Spectrometry Assays from Skyline - Pages

Panorama: A Repository for Targeted
Mass Spectrometry Assays from

Join the Panorama Partners Program to deploy your own Panorama server. Skyline

Get started with Panorama today. Sign up to request a project on PanoramaWeb.

Vero E6
infectome

Deep host
proteomes

Panorama Public dataset
Data, reagents, assays and merits of proteomics for SARS-CoV-2 research and testing

%, — o In-depth proteomes of 4 SARS-CoV-2 cell line models (Vero E6, Calu-3, Caco-2,
R N 3 A549)

Proteomic evidence for thousands of Chlorocebus sabaeus proteins

Proteomic response of Vero E6 cells to SARS-CoV-2 infection

Synthetic peptides, spectral libraries, and targeted assays for SARS-CoV-2
proteins

; Spectral library
i &PRM assay

diagnostics

® .‘* 7
ii "91

Public PRM
assay panel

Panorama Public
Browse the Panorama Public repository
[importing data into Panorama]
Panorama is a server-based data repository application for targeted mass spectrometry assays that integrates into a Skyline mass [Tutorials]
spec workflow. It is implemented as a module within LabKey Server, an open-source bioinformatics data management platform  [Examples]
with extensive support for proteomics and small molecule data, other assay data, and a security model rich enough to support [issues]
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Panorama Public
Panorama Partners Program
AutoQC Loader
Documentation
Tutorials
Webinars
Publications
Dashboard
Example Data
Related
University of Washington
Archived

NEXT

EXPAND ALL » COLLAPSE ALL »

Related

Skyline

Learn more about Skyline

software for large-scale
proteomics studies.

LabKey Server

Lanrn mars ahait
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Quantitative HBM MS data dashboard

» SELECT BIOMARKERS

only percentiles >LODALOQ
are displayed. If only P80 and

LEGEND Loa| - . . R

POS PI0 P25 P50 P75 Pop pas P99 are>LODILOQthe
visualisation looks like this:

Distribution of All concentration in Urine (pg/L) stratified by Age of subject

;ae'f'upd'"g country  data collection name Age of subject N

2018-2019 DK occ General population

206
7
3
13
163
14
2017-2018 BE FLEHS IV General population 124
5
10
%
~ 10 79
2017 cY ORGANIKO General population " 70
10
13
97
14
. 147
2017-2018 ES BEA General population 15
39
18
3
17
7%
7
66
]
Ll
9
- 78
2017 PL POLAES General population 10
96
12
98
13
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STRATIFICATIONS

STRATA

COUNTRY

PROJECT
[ an |

| Age of subject | [can

[ cam

Pos

REGION

W Morthern EU
Western EU

Eastern EU
Southern EU

2021 2016 2021

D

https://hbm.vito.be

ST /eu-hbm-dashboard

-~

HBM4EU
* o0

N

science and policy
for a healthy future
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Full-scan MS data archiving & reuse

Ontologies O sioportal BRENDA “Q[@ CURATION ,,,,,, & USAL..5 +Guioces Standards
— ELIXIR recommended f - f
. f M S Partner Resources Data Re-use
repOSItory Or m MGnlfy N Commumty D
(metabolomics) data ey PEESNEE [« | oo o e || A O ‘sﬂ 1
g?ﬁffg Meryy, e == e MetaboLights Labs
] _ d:b:‘,sv»c* ;‘Z"N‘? API FTP HTTP = @a'aXY
— Recently integrated with = ERoJEC]
Galaxy Project instance for et
L LUl L Iy @
= T ill, Metabobghts
Sample Preparation Data Acquisition gualepreisiol B0 te,
HMBLEBH§§§

Sample Collection

— Metadata collection is very
: . ¥k R g5, [ _
flexible i.e. lots of free text s ’f\. @& 5'*}"*—”—:4“’ J; y
entry o= (Sl | |
— Hard to collate .
https://doi.org/10.1093/nar/gkad1045 El’ r
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MS profiling archival & reuse

Repositories Central hub User access points User access points
(Pan-ReDU) (raw data files) (MS2 spectral matches)
—— o Organism-metabolite associations
[C—— [
m WBataset ° mﬁﬁ’? 8]
Dataset ID to a lase o plant®
Raw data raw data filesE prRrorer ASST
indexing ::-=:'—' —} . Foodfmetagulite associations
— Metadata to P— © ﬁ
Metadata o 12
OIUBSY  harmonization raw data files ) Pan-ReDU MA?ST (2 o
——
— dashboard —} ® Reverse metabolomics
Metadata-Rawdata | TR ) .
others : ST o Discovery of 1000s I
links — - i ARy 2
MS2 spectra to — of new bile acids [13] E’“"J:l‘ D
| sample metadata ol

\4

Organ distribution searches i @

Figure 1 | Pan-ReDU workflow. Public metadata are harmonized and formatted into a table with controlled
ontologies. Each data file is associated with a unique MS Run Identifier (MRI), which can be used to download data
from a selection of more than 600K raw files or transfer them to different online or offline services. Users can find data
files via metadata categories (e.g., Homo sapiens, and blood plasma) or dataset IDs. Fragmentation spectra (MS/MS
or MS2) can be searched against public data'~" (currently GNPS only) to retrieve metadata categories with matching
scans. This work lays the foundation for making this available for all public repositories. Notably, no programming
skills are required for standard users.

https://doi.org/10.26434/chemrxiv-2024-it46s

ELIXIR CZ Annual Conference 2024 /9.10.24

MS2 data available for
comparative analysis

Leveraging of MS1 and
retention time information is
lacking

Information not directly
retrievable from generated files
& metadata collection not unified

Supporting resources e.g.
spectral libraries, suspect lists,
methodological characterisation,
system suitability, not deposited
alongside studies
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Galaxy data processing reproduction

Access

User-friendly web interface Reproducibility

 Tracking of actons and too — Open code development or contribution
/ metadata in a history that can be

transformed into a workflow,

published, shared or persisted on

disk. to 30 Galaxy tools for MS data
— Linking EIRENE - ELIXIR communities

"
(1)
o
)
X

<

Modular tools to build multi-step
processing pipelines

\
Visualizations

In-browser and interactive tools ——_

for data inspection

Distributed Computing

< Implicit parallelization via
job distribution for shorter

Storage

Secure data storage with
federated identity & access

https://eirene.usegalaxy.eu/

44: matchms output formatter (get-thresholded-data) on data 43 o)

W

35 lines, 1 comments

format: tsv, database: ?

B&e

GC workflow (Galaxy training materials)

— Involved in numerous initiatives regarding
_ standardised data formats, reporting &
iz metadata frameworks, semantic ontologies

2 023-02-20 15:10:35, :matchms:add No precursor_mz found in metadata.

= 2023-02-20 15:10:35 355:WARNINGimat: found in metadata H l | P O - P S I
2023-02-20 15:10:35,356:WARNING:matchms:add_pi o pre —_—

-

® BSOe

— RDA
5 :1 .

'1.‘” i . ]
https://doi.org/10.1093/nar/gkae410 Prﬁfﬂl"ﬁ'cs @ ) elixir EIRENE RI

Standards
Initiative RESEARCH DATA ALLIANCE REPUBLIC
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Galaxy tool example

i
ccoc(CIn]1ence1)c(cee(Cl)e1)c1Cl
< Vs
>

i
a. .aly t-cal - Galaxy ) 2
cl-nemlstry —— ] ) by :
This article is licensed under CC-BY 4.0 @@ | =
pubs.acs.org/ac O‘Q;;‘g =
. . g . . Ga\a“‘ - ] knownlchirality ]
Quantum Chemistry-Based Prediction of Electron lonization Mass e © o
Spectra for Environmental Chemicals \/

Helge Hecht,* Wudmir Y. Rojas,* Zargham Ahmad,* Ales Krenek,* Jana Klanov4,* and Elliott J. Price*

https://doi.org/10.1021/acs.analchem.4c02589

Intensity

« Signal processing & pattern recognition-based feature extraction workflows
* QC and ML-based predictions of MS and related physiochemical properties e.g. bp, RT, MW etc.

* Interactive and visualisation tools are lacking
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Suspect lists for annotation

fully interoperable, and may be

Integrated Database of Small Molecules
structural search func

— In multiple projects where unified . A% 2 e
chemical identifiers is discussed eli . Ir
’ o CZECH
SPARQL GUI ChemWebRDF REPUBLIC

Sachem GUI

— Lack of chemoinformatics expertise of

users in the domain
— Lots of ongoing work is redundant

https://doi.org/10.1186/s13321-021-00515-1

<+— Known reaction in bioDB

. a
— IDMS (ELIXIR-CZ) has already harmonised small molecule databases  Chemical "« Predicted reacton in bioATLAS
“,/’/b compound space O\\<+ Predicted reaction in chemATLAS
. . T . /0 o o0 _ OpbioDB compound
including structural similarity searching [ 0Q [ soogeaami~0 o\ Oetemoecampaune
;‘ Q o | bioagiive Space -O ._,_ 2" Jargest component
— Users in domain are unaware of existence / cite coding barrier for use ch_ ook e S
. . L \ by .
— ATLASx (EPFL) - licenses need investigation — but enables | P T
&anponent Orphan bioDB compound,
of chemATLAS integrated into bioATLAS

Diameter of main component

https://doi.org/10.1038/s41467-022-29238-z

MUNI|RECETOX

(bio)transformation product relationships

12 ELIXIR CZ Annual Conference 2024 /9.10.24


https://doi.org/10.1186/s13321-021-00515-1
https://doi.org/10.1038/s41467-022-29238-z

Upcoming developments
— PARC WP9 inventorising labs generating MS data for chemical O A f\ N

Assessme t

exposure agents (& effect biomarkers) I /7 VIV N B
— Expanding laboratory network from HBM4EU

— FAIR data assessment of mass spectrometry data banks in PARC WP7.2

— EU repository for MS data m
— Quantitative — scope for download / dashboard viewers JJ h‘“ M @J[abO Ll g hJ[S
— Profiling — metadata enforcement & resource for MS1 reuse RH
— ELIXIR CoS 2024 Metabolomics demonstration on Ms1 reuse concept  ENBL -EB| 555555555
. .
il elixir

\|]...,m @D e o [ YRIED %,_4,‘.#\ )" EIRENE RI

Initiative RESEARCH DATA ALLIANCE Consortium (MQACC) NON-TARGETED ANALYSIS REPLEBLIC
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