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MassBank: Japan, Europe, America ….
www.massbank.jp, www.massbank.eu, http://mona.fiehnlab.ucdavis.edu/

o MassBank started as a public repository in Japan, 2006

o No standard analytical method

o Include many different data types (GC, LC, MS, MS/MS, HR, LR, AM…)

o Contributor is responsible for data quality

o NORMAN network of reference laboratories, research centres and related 
organisations for monitoring of emerging environmental substances

o Many different laboratories with different instruments & reference standards

o “Emerging substances” and TPs: not yet widely known; not yet in databases

o NORMAN joined MassBank in 2012 and founded MassBank.EU

o MassBank.JP and MassBank.EU are quite similar …

o MoNA (MassBank of North America) is the latest in the collection

o Completely different database concept

Horai et al. 2010. JMS, 45(7) pp 703-714. DOI: 10.1002/jms.1777

http://www.massbank.jp/
http://www.massbank.eu/
http://mona.fiehnlab.ucdavis.edu/


MassBank – Crossing the World!
www.massbank.jp & www.massbank.eu

Image: www.massbank.jp

http://www.massbank.jp/
http://www.massbank.eu/


MassBank Now

MassBank now has 46,334 spectra* from 32 contributing institutes!

www.massbank.jp & www.massbank.eu

Contributions from European NORMAN member institutes
*Spectra numbers from http://mona.fiehnlab.ucdavis.edu/downloads

10,668 MS/MS

Image: www.massbank.jp

http://www.massbank.jp/
http://www.massbank.eu/
http://mona.fiehnlab.ucdavis.edu/downloads


European MassBank
http://massbank.eu/MassBank

o MassBank.EU was founded late 2012, hosted at UFZ, Leipzig, Germany

o 16,017 MS/MS spectra; 1,232 substances from NORMAN members

o Tentative/unknown/literature spectra on massbank.eu (not massbank.jp)

http://massbank.eu/MassBank
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European MassBank
Basic search capabilities…



European MassBank
Example Mass Spectrum



Creating High Quality MS/MS Spectra

Automatic MS and MS/MS
Recalibration and Clean-up 
Remove interfering peaks

Spectral Annotation with
- Experimental Details

- Compound Information

https://github.com/MassBank/RMassBank/
http://bioconductor.org/packages/RMassBank/
Stravs, Schymanski, Singer and Hollender, 2013, 
Journal of Mass Spectrometry, 48, 89–99. DOI: 10.1002/jms.3131

16,004 (61 %*) MS/MS spectra
1,269 (18 %*) substances

*% of all open LC-MS/MS data

https://github.com/MassBank/RMassBank/
http://bioconductor.org/packages/RMassBank/


MetFrag: In silico non-target identification
Status: 2016: MetFrag2.3 – Plus MS/MS Libraries!
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Ruttkies, Schymanski, Wolf, Hollender, Neumann, 
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http://jcheminf.com/content/8/1/3


Enhancing Access to Mass Spectral Information

=  HMDB,
GNPS,

MassBank,
ReSpect

Vinaixa, Schymanski, 
Navarro, Neumann, Salek, 

Yanes, 2015, TrAC, 
DOI: 10.1016/j.trac.2015.09.005.

Compound lists 
provided by: 
S. Stein, R. Mistrik, Agilent

Most libraries still have many unique entries – with different features

Substance overlap between major libraries – excluding stereochemistry

More information:
http://metabolomicssociety.org/resources/videos/

88-videos/218-2016-emn-webinars-public



SPLASH – Communicate between libraries

SPectraL hASH – an identifier for mass spectra

splash10 - 0002    - 0900000000 - b112e4e059e1ecf98c5f
[version]  - [top10] - [histogram]   - [hash of full spectrum]
http://mona.fiehnlab.ucdavis.edu/#/spectra/splash/splash10-0002-0900000000-b112e4e059e1ecf98c5f

https://www.google.ch/search?q=splash10-0002-0900000000-b112e4e059e1ecf98c5f

http://splash.fiehnlab.ucdavis.edu/

Wohlgemuth et al. 2016, 
Nature Biotechnology, 34 (11), 1099-1101
http://splash.fiehnlab.ucdavis.edu/ Image: www.massbank.eu

http://mona.fiehnlab.ucdavis.edu/#/spectra/splash/splash10-0002-0900000000-b112e4e059e1ecf98c5f
https://www.google.ch/search?q=splash10-0002-0900000000-b112e4e059e1ecf98c5f
http://splash.fiehnlab.ucdavis.edu/
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MassBank: Integration in the NIST library
MassBank records as separate databases
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2015: Suspect and Non-target Screening Across Europe

Croatian
Water

RWS



Collaborative Trial Suspect Screening Lists 
19 institutes …

Schymanski et al. 
2015, ABC, DOI: 
10.1007/s00216-015-8681-7 

More data sources 
and “lists” than 
participants!



NORMAN Network Suspect List Exchange
…part of the NORMAN Databases Collection



NORMAN Network Suspect List Exchange
http://www.norman-network.com/?q=node/236

ReferencesFull Lists InChIKeys



NORMAN Suspect List Exchange (2016)
Contributions so far…

.eu

PFAS Suspect List of
fluorinated substances

Antibiotic Suspect List 
(ITN MSCA ANSWER)



NORMAN Suspect List Exchange (NEW in 2017)

~2,600 PFAS

24,883 Substances (Expo, Hazard Scores)

3,333 Cosmetic products



The Chemical Identity Challenge
Schymanski & Williams, 2017, ES&T 
DOI: 10.1021/acs.est.7b01908



Curation and Merging Workflow
15(+) lists => one

1. Fill missing information for all entries

2. Standardize, generate 2D structure

3. Remove salts, solvent etc.
4. Fix valences, add Hs

5. Optimize 3D structure
6. Store original data

7. Create StdInChIs

8. Remove duplicates

9. Create MS-
ready SMILES

10. Validate MS-
ready list

19,492

-4,310

14,633

Manually fix
problem entries

N
o structure

Add to sheet
“Missing info”
549 entries

-549

Add to sheets “Removed”
And “Duplicate_pairs”

4310 entries each

Aalizadeh et al. in prep.
Fourches et al 2010, 2016



Validation “Level”

Aalizadeh et al. in prep.; modified validation level concept from the CompTox Chemistry Dashboard



NORMAN-SusDat – the “merged” data table
Name, Identifiers, Validation level, Source, MSMS, RTI, Toxicity, logKow



NORMAN-SusDat – the “merged” data table
SCREEN SMART – OR BIG – OR BOTH?

All suspect lists available in one table: 
o http://www.norman-network.com/datatable/
o Quick search options on every field, e.g. name, mass, …

SCREENSHOT NEEDS UPDATING
THIS IS BEING UPDATED ATM

http://www.norman-network.com/datatable/


The CompTox Chemistry Dashboard
https://comptox.epa.gov/dashboard/

Search capabilities include:
o Mass or formula-based 

searching 
o Rank-ordering of results via 

functional use statistics

Data include: (plus a LOT more …) 
o Experimental and predicted 

physicochemical properties
o ToxCast bioassay screening 

data
o Product and functional use 

information and more

https://comptox.epa.gov/dashboard/


The Dashboard in brief – Example PFOS
https://comptox.epa.gov/dashboard/

https://comptox.epa.gov/dashboard/


The Dashboard in brief – Example PFOS
https://comptox.epa.gov/dashboard/

https://comptox.epa.gov/dashboard/


Collaboration on Chemical Curation of Lists

~2,600 PFAS



KEMI PFAS List

~2,600 PFAS



NormaNEWS



List Functionality in the Dashboard
An overview of all the lists … 

More lists become available with every release



The Dashboard in brief – Example PFOS
https://comptox.epa.gov/dashboard/

https://comptox.epa.gov/dashboard/


This is only the beginning … future challenges:

Huge progress in a short time – but much more to follow
o Mixture identification and curation

o Progressive curation – error detection and removal (early days!)
o Progressive registration of additional substances

o Contributions of additional lists are welcome!
o Consolidation of the “MS-ready” concept – consistency between resources 
o Treatment of UVCBs: Unknown or Variable composition, Complex 

reaction products or Biological materials
o https://comptox.epa.gov/dashboard/dsstoxdb/results?utf8=✓&search=

C10-12+chloroalkanes

X

https://comptox.epa.gov/dashboard/dsstoxdb/results?utf8=%E2%9C%93&search=C10-12+chloroalkanes
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