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Overview and Objective Workflow

Compound identification is a major bottleneck for modern metabolomics approaches and high-throughput, .
non-targeted characterization of complex matrices. CAS' (n omin a_l Mass MS)
« Computer-assisted Structure ldentification (CASI)!1 accelerates and standardizes the identification of
compound structures using comprehensive two-dimensional gas chromatography with time-of-flight £ : : .
mass spectrometry (GCxGC-TOFMS) and unit mass resolution electron ionization mass spectra. j Mass Spectra Library Predictive 1] Scoring CASI, ominal L) nominal  § Experimental Accurate Mass Spectrum
« GCxGC coupled with accurate mass spectrometry is a promising approach for further increasing the j Search _ @] Models I “unctions B4l Score . Data Acquisition: LECO Pegasus® GCxGC- .
confidence for structural proposals derived from CASI.. | & Sfpetii Baeedor  Kovats Index | Klgy | CASlymina = R e e e e e . HRT 4D .
« Objective of the presented work is to develop and integrate such an approach into an automated . * pa— : Example: e I I B ) I J B
workflow, key to handle the vast amount of data produced from complex samples successfull ~ El Mass Spectral Libraries - | - | Spectra i 3-Acetylpyrrole | DL | e ] L T d
 KEY P P P Y comparison (NIST Search) e . \ .| Similarity YIPY i ;9 m """""
¢ EXtraCt best Hits (e-g- 100) ;‘.: Mﬁh . :::son iR L :3500 x KIFIT x BPFIT 5 1-Cyano-2-methylbuten-3-one wf‘jf‘: 900 838 109.0528 [ C6H7NO PimjasarsE Uhrak HHT &1 :é |‘ :
Meth OdS .+ Extract best Hits molecular | ¢ ) .l .| x2DrelRTgy R it 2 S SRS
. structures T . igp . O
: : : xample: : : : : : : ;
. Example: | coccTomusravon T R LG W N I A\ CD Fragmenter Processing Reconstitute Mass Spectrum  F
' 2] : Smoke from 3R4F Aerosol from 1QOS®; by idati - i | (setof 30 example compounds)
Smoke samples from the 3R4F reference cigarette </ and aerosol samples from a heat-not-burn product, : ;i R$=0.9807 (validation set A . .| Assignment of structural features to = - —— - - ——— . :
. - ® T T - . Boilina Point Ly R TR @amEw s Creation of reconstituted mass :
the Tobacco Heating System (THS) 2.2, commercialized as 1QOS®, have been analyzed by GCxGC- ‘ L 9 P : ST T LU F T T . i experimental accurate mass S spectra based on in silico fragments :
TOFMS (Pegasus® IV, LECO) and GCxGC-HRAM-TOFMS (Pegasus® GC-HRT 4D, LECO)BL. Unit mass i e .| spectrum BERE R pe J
lved dat d : t ted kfl for in-deoth chemical ch terizati “ . o . : —F e assignment by ACD/MS Fragmenter :
resolved data were processed using a non-targeted workflow for in-depth chemical characterization. - .+ Define fragmentation parameters " P |:> e |
Structural proposals for the complete dataset were derived from CASI, considering mass S|oectlraolI ) 9 WA | 2DrelRT,; . el 00 1L e Assign fragments to structural E> } \
database matching, matching of chromatographic data to QSPR* derived prediction models for 15t and 2" | I N v - : . CASlgmna SCORE features based on ACD/Labs in : pETEE : e
dimension separations and boiling point, and ranks proposals according to a scoring functionl!?. | I e a | T S —— silico fragmentation rules L . %
ape - . . . . . . : ; : : : : ACDLEbs B2 : : g 08 f eoo SRS 1 EV0S DT TR ORATERS: : : ] ]
A workflow utilizing accurate mass electron ionization (El) spectra combined with the existing CASI .+ Genericpeakpicking {1 o Jrenmiti ) (nra .« Process all candidate structures oy =
workflow has been designed to increase the confidence for structural proposals. . * Mass spectral deconvolution: {  GOGCTORMS nonpolar D e ‘
. . . . R . 2 : : |mn.m: 1.00 2.00 3.00 § ’:f! I. : ,': ‘.:‘. _g:'
« Experimentally derived accurate mass spectra are compared with the output from in silico NIST library TR R® =0.9420 (validation sef) I I D i P
fragmentation of candidate structures proposed by the CASI platform using unit resolution MS data. [omy ¢ SearChE> nto . 2DrelRT N \|atching Reconstituted Mass Spectra with Experimental Final Score
« ACD/MS Fragmenterl®! software applies in-built fragmentation rules to the structural features of the i HTs i . T Scorl{)g: quadratic | i ° 8&%@%%5;?20‘3?2?61. MR Accurate Mass Spectrum
: : . : 10 bt B K : 5 : equations usin ’ '
proposed candidates in order to reconstitute a theoretical accurate mass spectrum. ol o] o : Pl mm oty | . equations using L . . Do : _ -
_ ) _ _ : . © HIT1 e 5 polynomials 5 5 Predictive precision rate: : 5 Final Score =
 The reconstituted mass spectrum is then compared with the experimental accurate mass spectrum |l e | ] el N .| factorization .1 CAShomna 81% A ol ST TR I Rl o e el e St o
using NIST MS Search v.2.35. T HiES I B optmzatomal e e ¢ et I o 0 B Y Y CASlpomina Score
- ‘ y 11 . y . . . 5] 2°7 : ) ; : . : ioe | | : 5203075 ‘ ‘ S20p078 | ‘ 52.03075 " | |
 The resulting spectral ‘FIT’ is termed ‘Accurate Fragmentation Score’ and is linked directly to the “LJ,\MTW 0 - L™ WAL . equations on-the-fly,  HIGH: 3795 P LT ‘ L= I X
proportion of determined fragment ions matching those predicted for the candidate structure. , © 1 Pemple oo gngnci'zzgéiﬁ:'hsmg L MEDIUM 700_705 | | feeme o | o | e In silico Accurate
« Alinear combination of Accurate Fragmentation Score and CASI, .o Score is used to strengthen the ' E> . o0 s5 (alidation se0) . gridsearch procedure | | o LOW: <700 LS R s e e e s TR R R e m R Fragmentation Score :
Candldate SeleCtlon process and further Increase the Confldence for CASI_derlved StrUCturaI proposals . .............. . T N ........................................................................................ it sssEEErssssEEEEEEEsssEEEEEEEsssEEEEEEssssEsEEEEssssssEEEaas H . . . . N .
* QSPR: Quantitative Structure-Property Relationship Figure 1. Workflow for CASI using nominal mass resolution spectra. Figure 2. Workflow for CASI using accurate mass resolution spectra and in silico assignment of fragments to structural features.

Results Conclusions and Discussion
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