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Problem Definition and Goals Predicted vs Experimental RT RT Prediction in NTA

Problem: Non-targeted analysis (NTA) using high resolution mass spectrometry ® Training Set O Test Set @ Training Set O Test Set f,;;g":;WW,MMW M o » Search formula(e) in the

(HRMS) has revolutionized the identification of environmental contaminants. However, P T ) -

chemical identification remains challenging due to the vast number of unknown ® ® O 4 CompTox Chemls_t 'y

molecular features observed. This requires the implementation of advanced data .E’ * e : 3 [_)ashboard_ (o retrieve

processing techniques to improve workflows. The ideal workflow brings together .‘ b 3 " g ; likely candidates (5)
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EPA A comparison of three chromatographic retention time prediction models
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harmonized data and tools from a variety of sources to increase certainty of .‘ ’. 3%

identification. One such tool is chromatographic retention time (RT) modelling. By u" -
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comparing predicted RTs of candidate structures to observed RTs of unknowns y G@ ° - , , ’
analysts can improve identification. Here we evaluate three RT prediction models using
High Performance LC (HPLC)-Time of Flight (TOF)/MS data on 97 chemicals: a logP- « Unknown features
pased RT model using EPI Suite™ property predictions, ACD/ChromGenius, and an in- 10 15 25 30 35 40 5 10 15 20 25 30 35 . « DB Matching for formula(e)
nouse QSRR mOdel, termed “OPERA-RT.” RTexperimental (min) RTexperimental (min) EPI SU|te IOgP

rainin est Se @ Training Set O Test Se
Goals: The goal of this research is to identify an efficient, accessible, and adaptable @ Training et OTestEet jo e PR OPERA-RT ACD/ChromGenius
tool capable of supporting a comprehensive NTA workflow. We aim to demonstrate
the applicability of three separate RT prediction models for use in NTA by comparing RT Window % Screened % Knowns % Screened % Knowns
the relative predictive abilities and applicability to NTA. Out Kept Out Kept
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EPI Suite logP +5 min 10% 02% 20% 100%
coromomemes i £3 min 60% 42% 40% 83%
irom ) +?2 min 809% 33% 75% 25%

\ RTexperimental min) RTexperimental {min) Table 3. Predicted RTs of top 10 most likely structures, results displayed as percentage of candidate
N / @ Training Set OTest Set @ Training St OTest set structures screened out within RT window of experimental and percentage of the known candidates kept
OPERA-RT
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Structure Sets: Experimental RTs obtained from standard mixtures analyzed via :"i Sﬁ OPERA-RT and ACD/ChromGenius outperform EPI Suite™ logP RT prediction model

LC-TOFMS between 0-45 min (1). Chemicals were split into a Training Set '. g:ﬂ OPERA-RT and ACD/ChromGenius predict >90% of RTs within £15% time window of
(n=78) and Test/Validation Set (n=19) . experimental RTs

° .
cpl Suite © e OPERA-RT, generated using Open Data, performed as well as ACD/ChromGenius, a
15 20 25 30 35 40 45 o s B0 B W B W0 S ApEDA DT commercial software tool

RTexperimental (min) RTexperimental {(min)

Figur(_e 1 (ABC_)\_/E). Experimental versus predicted retention_times (left) and RT prediction error (rig_ht) of the
combined training and test sets for all three models: EPI Suite™ logP (top), ACD/ChromGenius (middle), and

OPERA-RT (bottom). Total run time was 45 minutes. « Incorporate RT Prediction into combined structure identification
workflows

Training Set (n=78) T window  Use RT prediction to make assessments of data quality

R? 0.66 0.81 0.86  Apply OPERA-RT to different chromatographic runs and implement

- + 0 A TM - )
2. ACD/ChromGenius (Advanced Chemistry Development, Toronto, Canada) RMSE (min) 0.58 4.18 3.56 E: /? oftotal run, — EPI Suite™logP  ChromGenius OPERA-RT on large scale
A proprietary algorithm using physicochemical parameters including Absolute Mean 4.71 3.25 2.88 + min)

logP, logD, molecular weight, molecular volume, polar surface area, etc. Error (min) Training Set
Test Set (n=19) (n=78) Referen ces
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1. EPI Suite logP Retention Time
Prediction Model
 EPI Suite™ (2) was used
to generate logP values
 logP regressed against
experimental RT (RTexp)
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EPI Suite logP

Number of predicted RTs found within window of
logP ChromGenius OPERA-RT experimental RTs

RTexperimental
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