EMDB

Javascript library for mass spectra analysis
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C1o In the spectrometer
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C10 and multiple charges
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Monoisotopic mass

C4H+CIEN’ h msem: 120.00108




Iwo possible workflow
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Required tools

 Molecular formulas + ionizations

* monoisotopic mass
* Isotopic distribution
» Monoisotopic mass + lonizations

 possible molecular formulas

» |sotopic distribution similarity



EMDB ?

Exact mass database




https://www.npmijs.com/package/emdb

* open-source MIT library
* Javascript

* 3 Important classes:

- EMDB.Util.MF
- EMDB.Util.IsotopicDistribution
- EMDB



Information for a MF



const EMDB = require('emdb');
let mf = new EMDB.Util.MF('Et3N");

console.log( mf.getInfo() );

OUTPUT ¢
mass: 101.19022990269394,
monoisotopicMass: 101.120449487/88001,
charge: 0,
mf: 'C6H15N’',
atoms: { C: 6, H: 15, N: 1 },
unsaturation: 0



const EMDB = require('emdb');

let dist = new EMDB.Util.IsotopicDistribution('Et3N', {
ionizations: 'H+,Na+'
r);

console. log( dist.getParts() );

?UTPUT

{

'~

mf: 'Co6H15N',

mass: 101.19022990269394,

monoisotopicMass: 101.12044948788001,

charge: 0,

ionization: { mf: 'H+', em: 1.00782503223, charge: 1 },

ms: { ionization: 'H+', em: 102.12772594020095, charge: 1 }

mf: "'C6H15N’,

mass: 101.19022990269394,

monolisotopicMass: 101.12044948788001,

charge: 0,

ionization: { mf: 'Na+', em: 22.989769282, charge: 1 },

ms: { ionization: 'Na+', em: 124.10967018997094, charge: 1 }



OUTPUT

const EMDB = require('emdb');

let dist = new EMDB.Util.IsotopicDistribution('Et3N', <{
ionizations: 'H+,Na+'

});

console

[
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.log( dist.getDistribution() );
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12772594020095, y: 0.9324705776936805 },
1308239513846, y: 0.06552738010342345 },
13387461619692, y: 0.00196884208125381 },
13686740231948, y: 0.0000328661707952177 },
13974366256402, y: 3.2893209212721756e-7 },
10967018997094, y: 0.9324705776936805 },
1127682011546, y: 0.06552738010342345 },
11581886596692, y: 0.00196884208125381 },
11881165208948, y: 0.0000328661707952177 },
121687912334, y: 3.2893209212721756e-7 }



Demo



http://www.cheminfo.org/flavor/mass/Calculations/Information_from_MF_or_structure/index.html

MF from monoisotopic mass




Datalbase of monoisotopic mass

1. Create an in-memory database
2. (Search)

3. Show results
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PubChem webservice

* Improved copy of PubChem

» https://github.com/cheminfo/docker-pubchem
- correct calculation MF (isotopes, charges, monoisotopic mass)

» docker-compose project

* 96515520 molecules
*CHNOFCIS: 452836 uniqgue MFs



Vonoisotopic Mass

emdb. fromMonoisotopicMass (300, <
precision: 10,
ranges: 'C0-50 HO-50 Cl10-50 00-50 NO-50 Bro-50',
ionizations: '(H+)2, K+',
unsaturation: A
min: 0,
max: 10,
integer: true,
nonInteger: false

1) ;
e test over 5000000 MFs /' s



From array

fromArray( [
' (CH2CH20)0-9 H0-9 N©0-9 00-9',
'F, Br, Cl, I,
1, 1
ionizations: 'H+, Na+, K+, (H+)2',
filter: {
minMSEM: 100,

maxMSEM: 105 * mw
s °* cm
}); * msem
® charge
¢ unsaturation



Contaminants database

* Based on a google spreadsheet
« Over 1000 possibles contaminants

- Can be filtered depending the technique

Link



https://docs.google.com/spreadsheets/d/1LrJCl9-xSZKhGA9Y8nKVkYwB-mEOHBkTXg5qYXeFpZY/edit?usp=sharing

Demo



http://www.cheminfo.org/?viewURL=https://couch.cheminfo.org/cheminfo-public/f8b2a67c144b612f89580e05f8c02509/view.json&loadversion=true&fillsearch=Ionic+liquid

Conclusions




Conclusions

» Very flexible library for mass calculations
» Allows to solve complex mass problems

» Open-source in javascript



