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o Part 1: Eawag Blinded

o Part 2: Unblinded

o Part 3: The Three “M”s
• Making MetFrag MS-Ready
• Metals or no Metals?
• Mixtures…
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Non-target Screening … and Identification

Mod. from Hollender, Schymanski, Singer & Ferguson, 2018, ES&T Feature, 51:20, 11505-11512. DOI: 10.1021/acs.est.7b02184

Sampling AnalysisAnalysis Data 
Pre-Processing Prioritization Identification

http://dx.doi.org/10.1021/acs.est.7b02184
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Identification Approaches and Terminology I

Schymanski, Jeon, Gulde, Fenner, Ruff, Singer & Hollender (2014) ES&T,  DOI: 10.1021/es5002105

MS,  MS2,  RT,  Reference Std.
Level 1: Confirmed  structure

by reference standard

Level 2: Probable structure
a) by library spectrum match
b) by diagnostic evidence

Level 3: Tentative candidate(s)
structure, substituent, class

Level 4: Unequivocal molecular formula

Level 5: Exact mass of interest

C6H5N3O4

192.0757

Identification confidence

N

N

N

NHNH

CH3

CH3

S
CH3

OH

MS,  MS2,  Library MS2

MS,  MS2,  Exp. data

MS,  MS2,  Exp. data

MS isotope/adduct

MS

Example Minimum data requirements

N O

O H

O

C H3

O

O H

NO 2
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Identification Approaches and Terminology II

Schymanski et al, 2014, ES&T. DOI: 10.1021/es5002105 & Schymanski et al. 2015, ABC, DOI: 10.1007/s00216-015-8681-7

Peak 
picking

Non-target HR-MS(/MS) Acquisition

Target
Screening

Suspect
Screening

Non-target
Screening

Start
Level 1 Confirmed Structure

by reference standard

Level 2 Probable Structure
by library/diagnostic evidence

Start
Level 3 Tentative Candidate(s)

suspect, substructure, class

Level 4 Unequivocal Molecular Formula
insufficient structural evidence 

Start
Level 5 Mass of Interest

multiple detection, trends, …

“downgrading” with 
contradictory evidence

Increasing identification
confidence

Target list Suspect list

Peak picking or XICs

X
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Part 1: Eawag & LCSB ENTACT - Blinded

Analysis Data 
Pre-Processing Prioritization IdentificationENTACT

Mixes
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Target
Screening

Suspect
Screening
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ENTACT Mixture MeasurementsAnalysis

Mixes 499-508

Blank – Nanopure
Blank – DMSO 

Eawag Std Mix
Data Independent

Pos & Neg
Data Dependent

Pos & Neg

Retention times for MetFrag

Q Exactive Plus 
Orbitrap, Thermo

Waters: Atlantis T3 
3µm, 3x150mm, 
(with precolumn)
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o Target Screening: TraceFinder4.1
o Eawag internal database: 

• 1000 compounds, 1300 with internal standards
• Adduct, MS/MS and RT on identical chromatography (Atlantis)

o Known limitations:
• Method not suitable for perfluorinated compounds (PFCs) or 

quaternary ammonium compounds (QACs) as these do not 
elute, or elute as very broad peaks

• Target matching did not consider presence or absence of our 
targets in ToxCast – possible isomer matches

ENTACT Target ScreeningData Analysis
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o Target Screening: TraceFinder4.1
o Eawag internal database: 

• 1000 compounds, 1300 with internal standards
• Adduct, MS/MS and RT on identical chromatography (Atlantis)

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

ENTACT Target ScreeningData Analysis

MS,  MS2,  RT,  
Reference Std.

Level 1: Confirmed  structure
by reference standard

Identification 
confidence

Minimum data 
requirements

MS,  MS2,  RT,  
Reference Std.

Level 1: Confirmed  structure
by reference standard

Level 1: IP 4.5
MS1, RT, MS/MS match

Level 1: IP 2
MS1, RT match. NO MS/MS

Rejected Target Identifications [how to report?]
Present in blank, ≥ 1 of MS1, RT, MS/MS DO NOT match

Reported identifications 
in ENTACT (PL / ES)
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Mix 499 500 501 502 503 504 505 506 507 508
Total Present 95 95 95 95 185 185 365 365 95 365*
Target Pos IP4.5 14 11 8 8 27 20 50 48 2 39
Target Neg IP4.5 3 1 4 3 6 5 9 16 5 3
Target Pos IP2 9 4 8 6 4 6 12 10 1 5
Target Neg IP2 0 0 1 1 6 3 6 10 3 4

   

    
  

   
    

ENTACT Target ScreeningIdentification

o Caveat: DTXSID mapping 
(potential underestimate due to different forms!)



11

Mix 499 500 501 502 503 504 505 506 507 508
Total Present 95 95 95 95 185 185 365 365 95 365*
Target Pos IP4.5 14 11 8 8 27 20 50 48 2 39
Target Neg IP4.5 3 1 4 3 6 5 9 16 5 3
Target Pos IP2 9 4 8 6 4 6 12 10 1 5
Target Neg IP2 0 0 1 1 6 3 6 10 3 4
Unique Targets (by 
DTXSID) 25 14 20 18 40 32 73 81 11 49
Present in Mix and 
Found (by DTXSID) 20 10 16 14 29 27 63 69 11 42
% Unique Targets 
Present & Found In Mix 21% 11% 17% 15% 16% 15% 17% 19% 12% 12%

ENTACT Target ScreeningIdentification

o Caveat: DTXSID mapping 
(potential underestimate due to different forms!)
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Mix 499 500 501 502 503 504 505 506 507 508
Total Present 95 95 95 95 185 185 365 365 95 365*
Target Pos IP4.5 14 11 8 8 27 20 50 48 2 39
Target Neg IP4.5 3 1 4 3 6 5 9 16 5 3
Target Pos IP2 9 4 8 6 4 6 12 10 1 5
Target Neg IP2 0 0 1 1 6 3 6 10 3 4
Unique Targets (by 
DTXSID) 25 14 20 18 40 32 73 81 11 49
Present in Mix and 
Found (by DTXSID) 20 10 16 14 29 27 63 69 11 42
% Unique Targets 
Present & Found In Mix 21% 11% 17% 15% 16% 15% 17% 19% 12% 12%

ENTACT Target ScreeningIdentification

o Caveat: DTXSID mapping 
(potential underestimate due to different forms!)

- Systematically found more targets than present in mix         
- More on this to come later

11 to 21 % of mixes covered with targets



13

https://comptox.epa.gov/dashboard/dsstoxdb/results?search=DTXSID0020442

ENTACT Target ScreeningIdentification

o Total Targets detected (unique): 230
o Total Targets detected & in mixes: 188
o % Targets detected & in mixes: 15 %

o Rejected Targets: 38-94 positive mode, 17-28 negative

o Targets present in many mixes

>=6 1
>=4 13
>=3 23
>=2 56
>=1 187

DTXSID0020442

https://comptox.epa.gov/dashboard/dsstoxdb/results?search=DTXSID0020442
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o MS Processing: 

o Screening List: 

https://github.com/MassBank/RMassBank and https://msbi.ipb-halle.de/MetFragBeta/ and https://massbank.eu/MassBank/

ENTACT Suspect ScreeningData Analysis

https://github.com/MassBank/RMassBank
https://msbi.ipb-halle.de/MetFragBeta/
https://massbank.eu/MassBank/
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RMassBank Overview

Stravs et al. (2013), J. Mass Spectrom, 48(1):89-99. DOI: 10.1002/jms.3131

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/

Data Analysis

http://bioconductor.org/packages/RMassBank/
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o MS Processing: 

o Screening List: 

o Identification:

https://github.com/MassBank/RMassBank and https://msbi.ipb-halle.de/MetFragBeta/ and https://massbank.eu/MassBank/

ENTACT Suspect ScreeningData Analysis

+

https://github.com/MassBank/RMassBank
https://msbi.ipb-halle.de/MetFragBeta/
https://massbank.eu/MassBank/
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MetFrag Overview

Ruttkies, Schymanski, Wolf, Hollender, Neumann (2016) J. Cheminf., 2016, DOI: 10.1186/s13321-016-0115-9

Status: 2010 => 2016

5 ppm
0.001 Da

mz [M-H]-

213.9637
ChemSpider

or
PubChem± 5 ppm

2.3

RT: 4.54 min
355 InChI/RTs

References
External Refs
Data Sources
RSC Count
PubMed Count  

Suspect Lists

MS/MS
134.0054   339689
150.0001    77271
213.9607   632466

Elements: C,N,S

S OO

OH

Data Analysis
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o MS Processing: 

o Screening List: 

o Identification:

• Fragmenter Score
• Retention Time Score (RTs from Eawag Mix Standards)
• Offline MetFusion Score
• Offline Individual MoNA Score

• Maximum Score: 4
• NO REFERENCE INFORMATION (irrelevant)

https://github.com/MassBank/RMassBank and https://msbi.ipb-halle.de/MetFragBeta/ and https://massbank.eu/MassBank/

ENTACT Suspect ScreeningData Analysis

+

https://github.com/MassBank/RMassBank
https://msbi.ipb-halle.de/MetFragBeta/
https://massbank.eu/MassBank/


19

o Known limitations:
• TIME TO PROCESS RESULTS
• Isobars: RMassBank reports most intense peak by default –

insufficient time to report and extract *all* matches
• Computationally inefficient but eliminates peak picking
• Metals could not be captured by RMassBank
• Not all adducts were processed; DIA not processed for MS/MS
• Very “ENTACT-specific” – not a realistic scenario at all 
• Results reflect chosen “boundary conditions”

• Min 5E5 and max. 400 candidates positive mode, min. 1E5 negative

o Lesson learnt:
• Level 2a is not yet clearly automatable

• This is confirmed by our unblinded target results!

ENTACT Suspect ScreeningData Analysis
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Mix 499 500 501 502 503 504 505 506 507 508 DMSO Water
Total Present 95 95 95 95 185 185 365 365 95 365* 0 0
Suspect Pos 393 400 400 400 400 400 400 400 400 400 80 69
Suspect Neg 150 146 160 141 205 237 365 319 171 312 70 66
Total Suspects 543 546 560 541 605 637 765 719 571 712 150 135
Suspects with  MSMS 251 276 282 263 352 411 562 542 276 505 76 60
% Suspects with MSMS 46% 51% 50% 49% 58% 65% 73% 75% 48% 71% 51% 44%

   
 

    

     
  

   
  

ENTACT Suspect ScreeningIdentification

Correlates with number of substances … but why? [artefact?]
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Mix 499 500 501 502 503 504 505 506 507 508 DMSO Water
Total Present 95 95 95 95 185 185 365 365 95 365* 0 0
Suspect Pos 393 400 400 400 400 400 400 400 400 400 80 69
Suspect Neg 150 146 160 141 205 237 365 319 171 312 70 66
Total Suspects 543 546 560 541 605 637 765 719 571 712 150 135
Suspects with  MSMS 251 276 282 263 352 411 562 542 276 505 76 60
% Suspects with MSMS 46% 51% 50% 49% 58% 65% 73% 75% 48% 71% 51% 44%

Total Unique Suspects 
(by FORMULA) 467 484 484 483 503 545 608 596 495 577 143 125
Present in Mix (by 
FORMULA) 84 86 88 84 165 164 331 323 61 226 0 0
% Present in Mix & 
Found (by FORMULA) 88% 91% 93% 88% 89% 89% 91% 88% 64% 62% 0% 0%
% (Possible) True Hits 18% 18% 18% 17% 33% 30% 54% 54% 12% 39% 0% 0%
% False Hits 82% 82% 82% 83% 67% 70% 46% 46% 88% 61% 100% 100%

ENTACT Suspect ScreeningIdentification

Better coverage … but lower quality … many false hits

Correlates with number of substances … but why? [artefact?]
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Mix 499 500 501 502 503 504 505 506 507 508 DMSO Water
Total Present 95 95 95 95 185 185 365 365 95 365* 0 0
Total Suspects 543 546 560 541 605 637 765 719 571 712 150 135
Only 1 Candidate 281 271 286 275 322 389 484 492 292 385 70 60
Average Candidates 2.35 2.41 2.34 2.41 2.18 2.04 1.82 1.80 2.35 2.16 2.55 2.67
n=1, score >=3.5 10 11 12 11 18 26 51 59 8 33 1 4
n>=1, score >=3.5 25 29 41 36 45 47 91 91 22 77 7 10
Total cand, score >=3.5 31 31 50 43 52 53 102 102 23 90 7 10
n=1, score >=3 107 110 117 108 165 231 321 348 120 239 21 19
n>=1, score>=3 154 168 183 163 239 306 424 423 165 362 37 30

ENTACT Suspect ScreeningIdentification

For candidates with multiple matches, many have matching isobars

o Lesson learnt:
• Level 2a is not yet clearly automatable!!!!
• ToxCast is too big to do high quality suspect screening … too time 

consuming, too many candidates, too many peaks … 
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Part 2: Eawag & LCSB ENTACT Unblinded

Analysis Data 
Pre-Processing Prioritization IdentificationENTACT

Mixes

Mixes 499-508
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o MS Processing: 

o Screening List: Compound List of Mix Content

o Identification:

• Fragmenter Score
• Retention Time Score (RTs from Eawag Mix Standards)
• Offline MetFusion Score
• Offline Individual MONA Score

• Maximum Score: 4
• NO REFERENCE INFORMATION (irrelevant)

https://github.com/MassBank/RMassBank and https://msbi.ipb-halle.de/MetFragBeta/ and https://massbank.eu/MassBank/

Unblinded ResultsData Analysis

+ Compound List 
of Mix Content

https://github.com/MassBank/RMassBank
https://msbi.ipb-halle.de/MetFragBeta/
https://massbank.eu/MassBank/
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Compound List CreationData Analysis

- Chemicals in each list had a unique ID (0XXX, 1XXX, …. 9XXX)
- Processing done on DTXCID SMILES
- Metals now included in RMassBank [PPGs done separately]
- No retention times given (=> isobars = Level 3!!!!!!)
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RMassBank Pre-Screening

https://github.com/schymane/ReSOLUTION/blob/master/R/RMB_EIC_prescreen.R

Data Analysis

- Auto-selects only those with MS/MS for RMassBank
- CSV and PDF output for quality control
- CSV basis for (part) of results summary
- CAVEAT: only takes most intense peak without RT

(=> Level 3 for isobars)
- [this can be addressed but I ran out of time … ]

Pre-Screening

https://github.com/schymane/ReSOLUTION/blob/master/R/RMB_EIC_prescreen.R
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RMassBank Pre-Screening

https://github.com/schymane/ReSOLUTION/blob/master/R/RMB_EIC_prescreen.R

Data Analysis
No peak at all

Nice peak, MSMS
Peak, no MSMS

Noise with MSMS       (careful!)

Isobars with MSMS       (careful!)*

https://github.com/schymane/ReSOLUTION/blob/master/R/RMB_EIC_prescreen.R
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RMassBank Results

https://github.com/MassBank/RMassBank

Data Analysis

https://github.com/MassBank/RMassBank
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MetFrag Calculations

http://c-ruttkies.github.io/MetFrag/projects/metfragcl/ and https://github.com/schymane/ReSOLUTION/

Data Analysis

o Information auto-retrieved via the unique ID from
• Individual mixture lists (used also to create summaries)
• MassBank records created during processing
• Dummy record (mz=999, I=999) used if MS/MS was absent

o Screening List: LocalDB of Mix Content (localCSV)

o Identification:
• Fragmenter Score
• Retention Time Score (RTs from Eawag Mix Standards)
• Offline MetFusion Score
• Offline Individual MONA Score

• Maximum Score: 4
• NO REFERENCE INFORMATION (irrelevant)

http://c-ruttkies.github.io/MetFrag/projects/metfragcl/
https://github.com/schymane/ReSOLUTION/
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MetFrag Calculations

http://c-ruttkies.github.io/MetFrag/projects/metfragcl/ and https://github.com/schymane/ReSOLUTION/

Data Analysis

o Create Config Files (MetFragConfig) 
o Run MetFrag (runMetFrag)

o Run MetFrag (runMetFrag)

http://c-ruttkies.github.io/MetFrag/projects/metfragcl/
https://github.com/schymane/ReSOLUTION/
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MetFrag Calculations

http://c-ruttkies.github.io/MetFrag/projects/metfragcl/ and https://github.com/schymane/ReSOLUTION/

Data Analysis

o Extract Results and Summarize

http://c-ruttkies.github.io/MetFrag/projects/metfragcl/
https://github.com/schymane/ReSOLUTION/
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MetFrag Calculations

http://c-ruttkies.github.io/MetFrag/projects/metfragcl/ and https://github.com/schymane/ReSOLUTION/

Data Analysis

o Voila!

http://c-ruttkies.github.io/MetFrag/projects/metfragcl/
https://github.com/schymane/ReSOLUTION/
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Overview: Negative Mode

o 35-54 % coverage in negative mode!

Identification

Mix 499 500 501 502 503 504 505 506 507 508
Total Present 95 95 95 95 185 185 365 365 95 365*
Level1, IP4.5 41 30 38 30 66 62 150 129 24 66
Level1, IP2 6 2 3 3 12 5 27 23 2 5
Level 3 2(1) 2(1) 0 0 4(2) 0 12(9) 2(2) 29(25) 102(70)
CorrectTarget 2 1 3 3 5 4 8 17 5 4
IncorrectTarget 1 0 1 1 7 4 7 9 0 3
 - Incorrect Target IP2 0 0 1 1 5 3 4 6 0 2
ND or <1E5 46 61 54 62 102 118 176 210 40 191

% Level 1 IP4.5 43% 32% 40% 32% 36% 34% 41% 35% 25% 18%
% Level 1 IP4.5 and 2 49% 34% 43% 35% 42% 36% 48% 42% 27% 19%
% All Levels 51% 35% 43% 35% 43% 36% 51% 42% 54% 39%
% Correct Eawag Targets 2% 1% 3% 3% 3% 2% 2% 5% 5% 1%
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Mix 499 500 501 502 503 504 505 506 507 508
Total Present 95 95 95 95 185 185 365 365 95 365*
Level1, IP4.5 74 74 79 69 146 140 283 280 31 132
Level1, IP2 0 0 0 0 0 0 3 5 0 0
Level 3 2(2) 2(1) 0 0 3(2) 0 16(13) 2(2) 46(34) 174(141)
CorrectTarget 13 10 8 7 25 21 54 50 7 37
IncorrectTarget 10 3 10 8 6 4 7 9 2 6
 - Incorrect Target IP2 9 3 8 6 3 2 2 4 2 0
ND or <5E5 19 19 16 26 39 45 63 77 18 50

% Level 1 IP4.5 78% 78% 83% 73% 79% 76% 78% 77% 33% 36%
% Level 1 IP4.5 and 2 78% 78% 83% 73% 79% 76% 78% 78% 33% 36%
% All Levels 80% 79% 83% 73% 80% 76% 82% 79% 68% 75%
% Correct Eawag Targets 14% 11% 8% 7% 14% 11% 15% 14% 7% 10%

Overview: Positive Mode

o 68-83 % coverage in positive mode

Identification
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Mix 499 500 501 502 503 504 505 506 507 508
Total Present 95 95 95 95 185 185 365 365 95 365*
Pos
Level1, IP4.5 82 82 86 79 159 160 321 316 40 139
 - In both modes 33 22 31 20 49 42 112 93 15 59
Level1, IP2 1 1 0 2 1 0 5 8 1 1
 - In both modes 0 0 0 0 0 0 0 0 0 0
Level 3 2 2 0 0 4 0 18 2 50 190
ND or <5E5 10 10 9 14 21 25 21 38 4 27

% Level 1 IP4.5 86% 86% 91% 83% 86% 86% 88% 87% 42% 38%
% Level 1 IP4.5 and 2 87% 87% 91% 85% 86% 86% 89% 89% 43% 38%
% All Levels 89% 89% 91% 85% 89% 86% 94% 89% 96% 90%

%NDs 11% 11% 9% 15% 11% 14% 6% 10% 4% 7%
%Level1 IP4.5 Both 35% 23% 33% 21% 26% 23% 31% 25% 16% 16%

Overview: Combined Results

o 85-96 % coverage over both modes
• Very few Level 1 IP2s remaining
• Mixes 499-506: 83-91 % Level 1 IP4.5, up to 35 % in both modes

Identification
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https://comptox.epa.gov/dashboard/dsstoxdb/results?search=DTXSID0020442

Targets present in many mixes (or not)De-bugging

>=6 1
>=4 13
>=3 23
>=2 56
>=1 187

DTXSID0020442

Identified: Mixes 499, 501, 503, 505, 507, 508
Present: Mixes 501, 507
Absent: Mixes 499, 503, 505, 508

2,4-D-methyl
DTXSID6041349

No obvious source yet…
(SMARTS search)

https://comptox.epa.gov/dashboard/dsstoxdb/results?search=DTXSID0020442
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“In source” Related Substances De-bugging

DTXSID3058163
Fluazifop

DTXSID3034612
Fluazifop-butyl

DTXSID0034855
Fluazifop-P-butyl

DTXSID0020442
2,4-D

DTXSID6041349
2,4-D-methyl
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CompTox Related Substances Future …
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CompTox Related Substances Future …
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Detecting In Source FragmentsDe-bugging

o Mix 505: One candidate …. 
• DTXSID9040001, C9H8O4

o How many 
peaks?
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Mix 505 – Search “phthalate”, find … De-bugging
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CompTox Substructure Search Future …

Substructure search
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MS/MS for co-eluting peaks? De-bugging

Identical retention time for reference standards … co-eluting … 
Both detected but only one has the “better” match value .. 
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“Wrong” targets TPs of Mix Content?

https://massbank.eu/MassBank/jsp/RecordDisplay.jsp?id=EA066805&dsn=Eawag + RT match on Atlantis system 

De-bugging

Level 1 IP4.5 Target “not included” in Mix 508 – definitely present

https://massbank.eu/MassBank/jsp/RecordDisplay.jsp?id=EA066805&dsn=Eawag
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“Wrong” targets TPs of Mix Content?

https://massbank.eu/MassBank/jsp/RecordDisplay.jsp?id=EA066805&dsn=Eawag + RT match on Atlantix system 

De-bugging

Simazine-2-hydroxy absent in mix … but parent Simazine is present!

https://massbank.eu/MassBank/jsp/RecordDisplay.jsp?id=EA066805&dsn=Eawag
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Part 3: MetFrag and CompTox Efforts

o 3Ms: Making 
MetFrag
MS-Ready

o 2Ms: Metals or 
no Metals?

o 1M: Mixtures…
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Part 3: MetFrag and CompTox Efforts

o 3Ms: Making 
MetFrag
MS-Ready
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MS-ready & Chemical Metadata

Schymanski & Williams, 2017, ES&T51 (10), pp 5357–5359. DOI: 10.1021/acs.est.7b01908
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MS-ready, Dashboard & MetFrag

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

https://comptox.epa.gov/dashboard/dsstoxdb/batch_search
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MS-ready Batch Search Output … input for MetFrag

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

https://comptox.epa.gov/dashboard/dsstoxdb/batch_search
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Uploading MS-ready Batch Search to MetFragBeta

https://msbi.ipb-halle.de/MetFragBeta/

https://msbi.ipb-halle.de/MetFragBeta/
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Make sure you choose your metadata!

https://msbi.ipb-halle.de/MetFragBeta/

https://msbi.ipb-halle.de/MetFragBeta/
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Take an example Mass Spectrum from MassBank



54

…and you have Dashboard results in MetFrag
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Default: Candidates grouped by InChIKey First Block
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Don’t want them grouped? Deselect “Group Candidates”
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Want to do this in MetFrag directly?
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Metadata Selection Options 

Only displays categories with 
valid metadata entries!

More about this in the demo 
session tomorrow!
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Many Scoring Options Now Combined in MetFrag

https://msbi.ipb-halle.de/MetFragBeta/ AND https://comptox.epa.gov/dashboard/dsstoxdb/batch_search (MetFrag Export) 

https://msbi.ipb-halle.de/MetFragBeta/
https://comptox.epa.gov/dashboard/dsstoxdb/batch_search
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…with the links back to the original mixtures … 

Example from: Schymanski & Williams, 2017, ES&T, 51 (10), pp 5357–5359. DOI: 10.1021/acs.est.7b01908

https://pubs.acs.org/doi/abs/10.1021/acs.est.7b01908
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Part 3: Metals or no metals?

o 2Ms: Metals or 
no Metals?

https://github.com/MassBank/RMassBank/commits/master

- Do we see them in MS?

- Not in QSAR-Ready form

- Fail most Fragmenters

Blinded run: 
Error in 
RMassBank

https://github.com/MassBank/RMassBank/commits/master
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As-containing Compounds Clear in Both Modes

Mix 499: [M-H]-

Mix 499: 
[M+H]+

Mix 499: 
[M+H]+
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As-containing Compounds Clear in Both Modes

Mix 505: [M-H]-

Mix 505: 
[M+H]+

…but the Hg-containing 
Thimerosal was not observed
[possible in source fragment?]
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As-containing Annotated MS/MS Spectra …
Plotting functions

available in 
ReSOLUTION

https://github.com/schymane/ReSOLUTION/
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Part 3: Mixtures…

o 1M: Mixtures…
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PPGs – Capturing PPGs in Mix 508

o Starting point for ENTACT … no structures, little information 

https://comptox.epa.gov/dashboard/dsstoxdb/results?utf8=%E2%9C%93&search=DTXSID9027863 [public version 16/07/2018]

https://comptox.epa.gov/dashboard/dsstoxdb/results?utf8=%E2%9C%93&search=DTXSID9027863
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PPGs – Capturing Mixtures

CAS, ChemAxon and CDK Depict

o Dear Tony and Chris … 
do you have more information?

[H]OCCO.C* |lp:1:2,4:2,m:6:3.2,Sg:n:5,1,2,3::ht|
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PPGs – Capturing Mixtures

https://github.com/schymane/RChemMass/

o Generating base case SMILES in RChemMass
o https://github.com/schymane/RChemMass/

https://github.com/schymane/RChemMass/
https://github.com/schymane/RChemMass/
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PPGs – Capturing Mixtures

https://comptox.epa.gov/dashboard/dsstoxdb/results?utf8=%E2%9C%93&search=DTXSID9027863 [devel version]

o Work in Progress – Related Structures

https://comptox.epa.gov/dashboard/dsstoxdb/results?utf8=%E2%9C%93&search=DTXSID9027863
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PPGs – Mix 508 Eawag Results

https://github.com/schymane/RChemMass/ and https://github.com/schymane/ReSOLUTION

o Now we can start screening! 

[M+H]+ [M+NH4]+

In
te

ns
ity

 (a
bs

ol
ut

e)

RT (sec) RT (sec)

https://github.com/schymane/RChemMass/
https://github.com/schymane/ReSOLUTION
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PPGs – Mix 508 Eawag Results

https://github.com/schymane/RChemMass/ and https://github.com/schymane/ReSOLUTION

o More screening results… 

[M+Na]+ [M-H]-

In
te

ns
ity

 (a
bs

ol
ut

e)

RT (sec) RT (sec)

Not detected!

https://github.com/schymane/RChemMass/
https://github.com/schymane/ReSOLUTION
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PPGs – Mix 508 EPA Results

o Jon, what did you guys see?

[M+H]+

In
te

ns
ity

 (a
bs

ol
ut

e)

RT (sec)

Cleaned up – reduced RT and PPG range 
- Not as consistent as Eawag data

RT (sec)
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PPGs – Mix 508 EPA Results

o Patterns not as consistent …
but obviously there!

[M+NH4]+

In
te

ns
ity

 (a
bs

ol
ut

e)

RT (sec)

[M+Na]+ - cleaned up

RT (sec)
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PPGs – MS/MS
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PPGs – MS/MS

Likely interferences 
here … 
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Take Home Messages

o Target/Suspect Screening: Surprising “bottleneck” 
• Level 1 and 2a not yet clear!

o Suspect Screening even with “medium” lists is dangerous!
• Large suspect lists will lead to incredible false positive rates

o Outcomes: Special cases
• MS-ready / mixture linking in MetFrag now a reality – with metadata!
• We do observe organometallics in LC-MS 
• Semi-automated methods to screen polymer mixtures like PPGs

o Workflow weaknesses to address
• (1) in source fragments and (2) co-eluting MS/MS … match values?
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Call For Participants! http://normanews.eu/

NormaNEWS1: Alygizakis et al 2018, ES&T DOI: 10.1021/acs.est.8b00365

o Global emerging contaminant early warning exercise 
o Retrospective suspect screening with HR-MS

o Expression of Interest by November 1, 2018
o Submit novel suspects by November 1, 2018
o [Participant Meeting, Greece: November 28, 2018]
o Submit raw data and results: May 1, 2019

o Contact: Kevin Thomas: kevin.thomas@uq.edu.au

http://normanews.eu/
https://pubs.acs.org/doi/pdf/10.1021/acs.est.8b00365
mailto:kevin.thomas@uq.edu.au
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Looking for NTS work? Join us!

Contact 
(shared address): 
metabolomics.jobs@uni.lu

More Information … 
Ask me or:
https://tinyurl.com/lcsb-eci-jobs
https://tinyurl.com/lcsb-metabolomics-jobs

mailto:metabolomics.jobs@uni.lu
https://tinyurl.com/lcsb-eci-jobs
https://tinyurl.com/lcsb-metabolomics-jobs
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