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Demonstration Overview 
 

 
 

o Install (and update) RMassBank and associated programs 

o Run RMassBank for trial data 

o Get a basic understanding for the workflow 

o Understand the manual checking required 

o “Fail peaks” – checking these in raw data 

o Automatic annotation with CTS – editing this data 

o Generate records with RMassBank 

o Upload these records to MassBank 

 
 



Starting RMassBank 

 Open up RStudio (or R console) 
o And open up “RMassBank_Demo.R” 

 



Installing / Updating RMassBank 

 To check if you need to update RMassBank: 
 



 To install RMassBank: 
 

Installing / Updating RMassBank 



Installing from source – if all else fails 
(this means hand-installing other packages, avoid if possible!) 



Installing from source – if all else fails 
(this means hand-installing other packages, avoid if possible!) 



Loading RMassBank 



Finding out more about RMassBank 
vignette(“RMassBank”) 

We’ll kind-of work through this today… 



Before getting started: 
Install / Check OpenBabel 

  
If you think you already have this, check e.g. (for Windows….) 

o All Programs => OpenBabel 2.X.X 
o C:\Program Files\OpenBabel-2.3.0 

 
If you don’t have this, please download (not required but it is recommended) 

o http://openbabel.org/ 



Before getting started: 
Install / Check OpenBabel 

  
Why OpenBabel? 

o Convert SMILES (c1ccccc1) to structure  
o C:\Program Files\OpenBabel-2.3.0 

 
NOTE: 

o By default, RMassBank will work without OpenBabel and has a back-up 
solution using CACTUS 

o But, structures are less visually appealing 
H
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Before getting started: 
Install / Check Proteowizard 

  
Why Proteowizard? 

o Convert raw data files to an open format (we chose mzML) 
o Is one of most established and supported converters 

 
Check to see if you have it 

o E.g. for me: C:\DATA\Program_Info\pwiz 
o You want “MSConvertGUI.exe” 

NOTE: If you will only ever use RMassBank once (i.e. today) 
Don’t bother installing! The test data is already converted! 



Before getting started: 
Install / Check Proteowizard 

  
No Proteowizard (pwiz)?: http://proteowizard.sourceforge.net/downloads.shtml 

 



Before getting started: 
Install / Check Proteowizard 
 

To use profile data (RMassBank deprofiler): 
 



Before getting started: 
Install / Check Proteowizard 
 

To use centroid data (Pwiz deprofiler – example data prepared this way): 
 



Before getting started 
File names… 

  
The files are used to identify a compound in the workflow 

o Currently, we require a format like: 
 xxxxxxxxxxxx_1234_xxx.mzML 
o _1234_ is the compound ID which is also in the compound list 
o mzML is the format currently read by RMassBank 

 
o Advanced / alternative formats possible 

o Provided in the GUI; more details from Steffen 
 



Before getting started: 
The compound list 

  
Go back to the R / RStudio window 

o Choose a working directory (change this!!! and create a new one if you like) 
o Copy the compound list into this directory: 
  



Before getting started: 
The compound list 

  
Open up the compound list (Excel, OpenOffice): 

o Ignore any error messages Excel gives you (it is CSV, not SYLK!!!) 
o Red fields are required: ID for file name, SMILES,  
o Optional: Name (SMILES back-up) and RT for MS and MS/MS retrieval window 
  



Before getting started: 
The settings file (lucky last bit!!) 

  
A number of settings are necessary for successful generation: 

o Data processing 
o Correct annotation of spectra 

 
 
 

o Open up in any text editor and edit… 
  

# Now, generate a settings file: 
RmbSettingsTemplate("mysettings.ini") 



Before getting started: 
The settings file (lucky last bit!!) 

These settings are OK for test data 

Add the OpenBabel location here 
CAREFUL – ‘ and “ as in example 

Define record format (keep 2) 
These are either TRUE or FALSE 
Reanalyzed = formula + N2O 
Annotation adds formula to records 

Change author and copyright to 
something relevant for you… 



Before getting started: 
The settings file (lucky last bit!!) 

These settings are OK for test data 

Choose your record letters! 
E.g. Eawag = EA 

These are currently empty 
You can use the examples for the example 
data. Solvent B was methanol! 
These values will need adjusting for own 
chromatographic program 

These are OK for test data 

License: change for own records? 



Before getting started: 
The settings file (lucky last bit!!) 

These settings are OK for test data 
 
However: 
This will need adjustment for own 
experiments! 



Before getting started: 
The settings file (lucky last bit!!) 

Recalibrate settings:  
Mass accuracy unit 
MS & MS/MS 

Remove consistent electronic noise 
Add the middle mass of the noise (often broad 
peaks, or slightly varying)  
Then add exclusion width –not too generous!  

These are OK for test data 
Changes necessary if recalibration 
needs adjusting 

Fixed accession number: XXYYYYZZ;  
XX = letters, YYYY = compound ID 
ZZ = “shifts” – for us, these adducts 



Before getting started: 
The settings file (lucky last bit!!) 

Change the title format  
If you wish to display different  
Information in the title 

These are all advanced settings 
and do not need to be changed 

Multiplicity Filtering settings e.g. require 
Peak to occur twice or more. 

Finally: Save this before you go 
on!!! 



Before getting started: 
The settings file (lucky last bit!!) 

Change the MS retrieval 
May be needed for different  
Instruments than the default. 

These are all advanced settings 
and do not need to be changed 

Adjust the boundaries for recalibration 

Finally: Save this before you go 
on!!! 



RMassBank Workflow – Simple Form 

Mass Spectrometry Workflow 
msmsWorkflow 

Database Workflow 
mbWorkflow 



Mass Spectrometry Workflow 
Now we can get started! 

  
Go back to your R session and “RMassBank_Demo.R” 

o Select and run this whole snippet – but change the file name first! 
  



Mass Spectrometry Workflow 
msmsWorkflow: 8 Steps in summary 

 
o Step 1: Search all files for MS/MS spectra of compound 

o Step 2: Molecular formula fitting for all peaks (large tolerance) 

o Step 3: Analyzed spectra aggregated into a list 

o Step 4: Recalibration curve is calculated; all spectra are recalibrated 

o Step 5: Recalibrated spectra are reanalyzed (new formula fit post calibration) 

o Step 6: Reanalyzed spectra aggregated. Electronic noise removed. 

o Back-up saved as archiveName.RData 
o Step 7: Fail peaks are reanalyzed (formula + 2N, O) 

o Back-up saved as archiveName_RA.RData 
o Step 8: Multiplicity Filtering: peaks occurring once only are removed.  

o  Back-up saved as archiveName_RF.RData 
o  High Intensity Fail Peaks: archiveName_Failpeaks.csv 

 



o Progress: 
 
 
 
 
 
 
 
 

 

Mass Spectrometry Workflow 

 
o Steps 1:4 – up to recalibration 

 
 
o Warning: this can take a while…. 

8 steps in RMassBank code… 



Mass Spectrometry Workflow 

 
o Recalibration plot at the end 

 
 

 

Steps 1:4 of RMassBank code… 



o Progress: 
 
 
 
 
 
 
 
 

o Now we need to look at the “Fail Peaks” 
 

Mass Spectrometry Workflow 

 
o Steps 5:8 – complete the MS workflow 

 
 
o Warning: this can also take a while…. 

Steps 5:8 in RMassBank code… 



Mass Spectrometry Workflow 

File listing should now look something like: 
 
 
 
 
 
 
 
 

o Open up the fail peaks (outside R) and have a look 
 



Mass Spectrometry Workflow 
Fail Peaks 

Compound 
ID 

MS/MS 
Scan 

m/z & I of 
MS/MS peak 

I, m/z of 
precursor 

No formula calculated; not 
replicated (only present once) 
and low I compared with 
parent => “true” fail peaks 
Look at raw data of “2825” 



Mass Spectrometry Workflow 

Fail Peak 



Mass Spectrometry Workflow 
Fail Peaks 

“Fail peak” is very minor part 
of spectrum, already within 
noise levels 



Mass Spectrometry Workflow 
Fail Peaks 

Formula calculated, but also low 
intensity compared with precursor 
Go to raw data… 



Mass Spectrometry Workflow 
Fail Peak  
(with formula) 



Mass Spectrometry Workflow 
Fail peak (with formula) 



Mass Spectrometry Workflow 

 
Include this “fail peak” by entering a 1 in the OK column  

o  Save under a new name… 
o  e.g. “pH_narcotics_Failpeaks_wOKs.csv” 

Fail Peaks 

We are now ready to go onto the Record Creation part 
of the workflow… 



RMassBank Workflow – Simple Form 

Mass Spectrometry Workflow 
msmsWorkflow 

Database Workflow 
mbWorkflow 



MassBank Record Workflow 

Start a new MB workspace and reset the “Infolists” (compound information) 
o Reset and load “Infolists” (compound information) – we will use a part-filled one 

 
 
 
 
 

o Add fail peaks, if applicable, and start the workflow: 
 

 



MassBank Record Workflow 

Progress: 

This shows the source of the data for querying  
CACTUS and CTS: Most come from SMILES, 
but the back-up of a “name” (dbname) is useful 
in some cases 

There is new information to check manually 
Please open the table in Excel/OpenOffice… 



MassBank Record Workflow 

Infolist Editing (1) - Names 

Fix up the names here  
- “None”, “Unknown” unnecessary 
- At least one name should be present  
    (copy from dbname) 



MassBank Record Workflow 

Infolist Editing (2) – double-check CAS Numbers (if they were in original csv) 



MassBank Record Workflow 

Infolist Editing (3) – reality-checking entries & delete “rubbish” 

Delete this 

Check this - ChemSpider &  
PubChem ID usually similar 



MassBank Workflow 

Infolist Editing (4) – checking “Amphetamine” in ChemSpider 

Retrieved ChemSpider ID is  
correct, so no changes necessary 



MassBank Record Workflow 

Infolist Editing (5) – fill in missing entries for EDDP - search by CAS 

Search ChemSpider and  
PubChem with CAS 30223-73-5 (in csv) 



MassBank Record Workflow 

Infolist Editing (5) – EDDP - search ChemSpider by CAS: 30223-73-5 



MassBank Record Workflow 
=> http://pubchem.ncbi.nlm.nih.gov/search/search.cgi# 

Infolist Editing (5) – EDDP - search PubChem by CAS: 30223-73-5 

You can copy this straight from the URL! 



MassBank Record Workflow 

Infolist Editing (5) – fill in missing entries for EDDP – now filled in? 



MassBank Record Workflow 

Infolist Editing (6) – Check missing PubChem entry? 

Search PubChem by CAS or InChI Key: 



MassBank Record Workflow 

Infolist editing finished! Save under a new name and restart workflow  

 - Moving Infolists into a separate Infolist folder is recommended! 

And that’s it – DONE! 



MassBank Record Workflow 

Take a look at your new records! 

 - You can open these in any text editor 



MassBank Records “recdata” 



MassBank Record Structures “moldata” 

This is the list that connects  
structure and record 



Final Tasks for MassBank records: 

 Create “recdata.zip” and “moldata.zip” (e.g. with 7Zip) 
o This wasn’t automated as this requires additional packages for Windows  

 
 
 
 
 
 

These zip files are now ready for upload to MassBank 
o If these are new records for NORMAN MassBank  

o Email these to massbank@normandata.eu  
o If these are private records, you can upload to your own MassBank 

o I’ll give a few screenshots in the next few slides 
 

mailto:massbank@normandata.eu


Uploading MassBank Records 
Example with “uchem-massbank” screenshots 



Example with “uchem-massbank” screenshots 

Uploading MassBank Records 



Uploading MassBank Records 
Record validation 

Technically, this should define if the compound is a  
natural product or not; there is no way to automate this 
(unambiguously) – hence this warning  
We print “N/A: Environmental Standard 



Uploading MassBank Records 
Record Registration 



Uploading MassBank Records 
Structure Registration 



Records Registered 
Browse MassBank to see what they look like! 





Take-Home Messages: RMassBank Demo 

That was a 60+-slide introduction to RMassBank 
o Install (and update) RMassBank and necessary programs 
o Run RMassBank for trial data 

o Get a basic understanding for the workflow 
o Understand the manual checking required 

o “Fail peaks” – checking these in raw data 
o Automatic annotation with CTS – searching/editing this data 

o Generate records with RMassBank 
o A quick impression how to upload these records 

 
It will be impossible to remember everything! 

o vignette(“RMassBank”) – this contains an extensive explanation 
o Stravs et al. 2012, J. Mass Spectrom., DOI: 10.1002/jms.3131 
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Any Questions? 

massbank@normandata.eu (Tobias – record upload) 
 

massbank@eawag.ch (RMassBank: E. Schymanski, M. Stravs) 
 

http://metabolomics-forum.com/viewforum.php?f=29 
 

emma.schymanski@eawag.ch 
 

DOI: 10.1002/jms.3131 
All Details Contained Within!  

http://metabolomics-forum.com/viewforum.php?f=29
http://metabolomics-forum.com/viewforum.php?f=29
http://metabolomics-forum.com/viewforum.php?f=29
http://metabolomics-forum.com/viewforum.php?f=29
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