An Integrated Approach for Aignment using Peak-Region and Peak-Table Features for GC-MS and GCxGC-MS
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Introduction Example 1: GC-MS Example 2: GCxGC-MS
A key challenge for non-targeted, cross-sample analyses of gas % Public Data Set: 39 chromatograms of wines fermented with three different % Public Data Set: 12 chromatograms of Chlamydomonas reinhardtii alga
chromatography/mass spectrometry (GC-MS or GCxGC-MS) data lies in finding commercial yeast products acquired with Agilent GC-MS system[1]. acquired with LECO GCxGC-MS system[6]: two strains (MUT, WT), two time
the correspondence between compound features across samples. These % Data Processing: Peak detection, library search, peak alignment were all points (T1, T2), three replicates of each combination.
analyses are conducted with a data analysis workflow that compares multiple performed with an alpha version of GC Image v2.9r3. % Data Processing: Peak detection and library search were performed with
samples to determine similarities and differences for sample classification and vendor software. Peak alignment was performed with an alpha version of GC
biomarker discovery. The center of this workflow is to align compound features Alignment Results: Image v2.9r3.
across all chromatograms and extract an aggregated compound feature table, « 176 peak-region features were extracted automatically.

Alignment Results:

which continues to be one of the most difficult problems. + 4319 peak-region features were extracted automatically.
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There are different types of features used for non-targeted cross-sample Ao Posk-Rest Cross-Sample with: Cenerate an Alioned
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Region-based Features: Region features encompass separate retention H m [‘ I‘l‘ II] I mllmuu H] N I N N / el = ~ -
regions of a chromatogram. However, inaccuracies may result from targeted T A g g PP g PP ST g g o0 g g
peaks falling outside the expected region or multiple peaks eluting in a region. > The exfracted segmentation of the composite chromatogram « Our alignment finds 5 of the 6 common peak groups from the manual

reference; The missing peak group was split due to a split peak detection

Peak-based Features: Peak features capture data from peaks detected in . .
« F-value based analysis reveals potential marker compounds.

individual chromatograms (and stored in peaks tables for each chromatogram).

Th ey are more speci fic than peak— reg ion feature S, but have no im |3| ICit T ————

correspondence across samples. Analysis using peak features requires B - o e :

comprehensive peak matching, often an intractable problem with even a e [~ —

modest number of peaks and samples. . m— |
Investigator Workflow with Peak-Region Features LR

Our Investigator framework [3,4] combines peaks and regions into peak-region - ' ) . SEEN

features that comprehensively captures the pattern of peaks across all sample i _ , _ - BT TET

chromatograms. - i ' e

 Each peak defines a region detected in a chromatogram; S e e

Peak-region features are delineated by peak detection in the composite of all 5 Left: PCA result of all features with E value > 5.

chromatograms; | _ | > Right: A bubble plot shows all compound features with F values as bubble sizes and color assigned by
* For each sample chromatogram, peak—reglon features are allgned with the the class that has larger Fisher ratios against other classes of samples. » Visual confirmation of the split peaks. Black peaks are all labeled ‘Octadecatrienocic acid, 6,9,12-
detected peak pattern and generate a set of feature measurements for cross- (Z,2,1)-, n- (1TMS)’
sample analyses. « Verify potential marker compound features with percent response
distribution and spectra from all samples. « |nteractive interface allows for match candidates to be manually reviewed
4 A 4 A 4 A 4 A and reassigned to achieve the expected matching results.
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Data processes and screenshots for this publication are from an alpha version of GC Image v2.9 GCxGC-HRMS (Visit www.gcimage.com for current v2.9 releases).
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