
GCxGC-TOFMS Target Analyte Processing

Processing & Statistical Analysis

Summary
• Acquired & Processed GC and GCxGC-TOFMS Data for HCC & CIRR Patients
• Compound Characterization

− Spectral Similarity
− Mass Delta Calculations

• 1D à 2D; More Compounds Identified
• TAF was performed on the GCxGC-TOFMS data for the preparation of matrix file for further 

processing
• Statistical analysis of data facilitated identification of HCC biomarker candidates
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Introduction
• Hepatocellular carcinoma (HCC) is the leading cause of cancer-related deaths 

worldwide (9th in the US)
• Risk Factors: Hepatitis (B &C), alcoholism, diabetes, obesity, and nonalcoholic 

fatty liver disease
• Critical Need: Early stage intervention and effective medical treatment for HCC

Objectives
• To complement a much larger study investigating metabolite levels in HCC 

versus liver cirrhosis (CIRR) patients
• To identify potential HCC biomarkers using a non-targeted, multiplatform 

approach

Samples
Plasma
Metabolite Extraction (ACN/i-PrOH/H2O)
64 Patient Samples HCC & CIRR)

Derivatization
Methoximation: 30 µL of methoxylamine (20 mg/mL in Pyridine), heat/agitate 
at 60 °C for 30 minutes
Silylation: 70 µL of MSTFA, heat/agitate at 60 °C for 30 minutes

Instrument Parameters
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GC-TOFMS Results

Pegasus BT 4D 

GCxGC-TOFMS Results (Untargeted)

Figure 1: Two-step derivatization of glucose

Figure 2: TIC showing the chemical diversity of plasma sample metabolites identified by GC-TOFMS.

Figure 3: A) Peak True (Deconvoluted), and B) library spectra for myo-inositol.

Figure 4: A) Analytical Ion Chromatogram (AIC) showing extracted ions (XICs) for coeluting
myo-inositol & uric acid metabolites. Caliper, Peak True and Library spectra for myo-inositol (B-D) and 
uric acid (E-G). Identification of uric acid is supported by mass Δ calculations (MΔ = m/zobs – m/zcalc).

Table 1: Representative Compounds in plasma (Untargeted Peak Find Processing)

Figure 5: GCxGC-TOFMS contour plot and surface plot expansion (inset).

Figure 6: Comparison of GC- (top) and GCxGC-TOFMS (bottom) results. The enhanced chromatographic 
resolution in transitioning from 1D to 2D results in an improvement in S/N and similarity scores 
(upper/lower data tables).

Table 2: TAF results table listing targeted metabolites, 2D retention times and areas.

Figure 8: Contour plot displaying the results of Target Analyte Finding (TAF) of comprehensive 
GCxGC-TOFMS data. The color coded bubbles represent different classes of compounds identified. 

Figure 7: Target Analyte Finding (TAF) data processing method with metabolite list and target 
ions with tolerances.

Figure 9: Data processing strategy (Left), and 2D data statistical results showing 29 significant 
metabolites (Probability Value, p<0.05  and False Discovery Rate, FDR<5%) in the comparison 
of CIRR and HCC patients (Right).

Gas Chromatograph
Autosampler

LECO GCxGC (Dual Stage Quad Jet Thermal Modulator)
LECO L-PAL 3

Injection 1µL, Split 20:1; 250 °C
Carrier Gas He @ 1.4 mL/min, Constant Flow

Column Set
Rxi-5ms, 30 m x 0.25 mm i.d. x 0.25 µm (Restek)
Rxi-17sil ms, 0.6 m x 0.25 mm i.d. x 0.25 µm (Restek)

Temperature Program
50 °C (1 min), ramped 10 °C/min to 300 °C (12 min)
Secondary oven offset was 5 °C relative to primary oven

Modulation 3s modulation; temperature offset 15 °C relative to secondary oven

Mass Spectrometer LECO Pegasus® BT 
Ion Source Temperature 250 °C 

Ionization Mode EI 

Mass Range (m/z) 45-750

Acquisition Rate 10 spectra/s (200 spectra/s GCxGC-TOFMS)
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