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analysis

« LC/HRMS
» targeted screening

* nontargeted screening
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Mass spectra

® library matching
MassBank, MoNA, GNPS, NIST, ...

In silico iInterpretation

® SiRIUS, MetFrag, CFM-ID, ..
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candidate structures

structural/positional isomers

Akhlaqgi et al. Anal. Bioanal. Chem. 415 (2023) 5247



analytical iInformation
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confirmation
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analytical information

chromatography lon mobility fragmentation
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analytical information

chromatography lon mobility fragmentation
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Wwrong candidate structure
+

false positive

experimentally inseparable
Isomeric candidate
structures are common

take-home

mMessage



selectivity of analytics
mMatters

In silico tools cannot
distinguish chemicals that
are not separable
analytically

take-home
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candidate structures

no (likely) candidate structures




generate structures
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time consuming



generate structures

® <xpert knowledge
time consuming

IN silico
'MS ovelist

Stravs et al. Nature Mehtods 19 (2022) 865



generate structures

® cxpert knowledge
time consuming

IN silico
® MSNovelist 15.2%

top 1 accuracy

Hattestrand et al. In preparation



evaluating unknowns
IS hard

what Is the ground truth?

take-home
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unidentified LC/HRMS features

how to handle them??

Ignore

~999% of
features




unidentified LC/HRMS features

how to handle them??

Ignore
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unidentified LC/HRMS features

how to handle them??

Ignore prioritize

];e%?t%rgg 2 h/feature risk per feature
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toxicity

» ecotoxicity

* endocrine disruptors
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information in MS?
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information in MS?
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information in MS?
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inNnformation in MS4
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inNnformation in MS4
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inNnformation in MS4

C,H,CIN-O,S,

machine
C7HCIN,OLS; learning

e ——
SO,

C,HCIN,0O.S l C-H.CIN,O,S

0.08

O-P

0.87

S=0

0.15

C-F

0.93

NH-

0.99

machine

learning
——

g
LCcq fish

&9

endocrine
disruption
potential



| C., predictions

S 1x107%

3 :

@ from structure I8 E

RMSE 0.78 log(M) o o 1x71072F

(o}

1 :

@ from MS? data 3

RMSE 0.88 log(M) 1x707°F

® =xperimental F
SD 0.44 log(M) 1x107"F

Ll

[

1x10"1x10%1%x70™> 1x10
chéperimental (M)

Peets et al. ES&T 2022



endocrine disruption potential
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endocrine disruption potential

® Tox21 Data Challenge

® 12 endpoints
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endocrine disruption potential

® Tox21 Data Challenge

® 12 endpoints

® active vs Inactive

Rahu et al. JCIM 2024

bioassay
Sr.mmp 25.1%
sr.p53 25.4%
nr.ahr 41.8%
nr.ar 82.4%
nr.er 35.0%




metrics matter

performance needs to be
measured with metric
relevant for the task

take-home

mMessage



INterlab
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INterlab

full sample activity
BioCell Analytica

Machine Translated by Google

BioCell

ANALYTICA

Table 1. The following BEQ values were measured in the current samples:

Nrf2 activity AntiyAR activity AR activity ER activity AhR activity
pg/L ng/L ng/L pg/L ng/L
(tBHQ equivalents) (OHF equivalents) (DHT equivalents) (E2 equivalents) (TCDD equivalents)
Reference to sample 1 <LOD <LOD <LOD <LOD <LOD
Sample 1 <LOD <LOD 79300 784 0.0814
Reference to sample 2 211 736 <LOD 21.7 <LOD
Sample 2 992 2670 <LOD* <LOD* <LOD*
Detection limit 8.34 43.8 0.122 125 0.0196
detection limit* 6.93 50.0 0.156
Table 2. Genotoxicity.

Genotoxic?
Reference to sample 1 No
Sample 1 No
Reference to sample 2 No

Sample 2

Could not be determined*

*Due to extensive cytotoxicity, despite repeated analyses, it could not be determined whether sample 2 was genotoxic or not. The sample was tested down

to the concentration REF 12.5, but even then was too cytotoxic to be able to determine if it was genotoxic.

BioCell Analytica Uppsala AB
Ulls vag 29C, 756 51 Uppsala

Sandberg, Rahu, et al. in preparation

biocellanalytica.se

kontakt@biocellanalytica.se




INterlab

full sasmple activity
BioCell Analytica

LC/HRMS

® 4700 features

Sandberg, Rahu, et al. in preparation



INterlab

full sasmple activity
BioCell Analytica

LC/HRMS

® 4700 features

predicted AhR activity
55 features

Sandberg, Rahu, et al. in preparation



alternative

approaches

 molecular networking

« conformal predictions




Molecular

networking

similarity of MS? spectra

¢ MS2DeepScore

consensus vote
Immediate neighbors

Kreutzer et al. In preparation
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comparison of

approaches

unsupervised approach
yields high FPR

MS? similarity
IS INnsufficient

Kreutzer et al. In preparation
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comparison of

approaches

® unsupervised approach
yields high FPR

MS? similarity
IS INnsufficient

Kreutzer et al. In preparation
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compbining approaches
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compbining approaches
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guantification
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guantification

from structure
mean error 1./7X
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Malm et al. Anal. Chem. 96 (2024) 16215
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guantification
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take-home messages

metrics

matter
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