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Background

Malignant mesothelioma (MM) is a rare and aggressive cancer usually associated with occupational
exposure to asbestos [1]. Current methods of diagnosis fail to identify MM patients at an early stage, leading
to poor 5-year survival and limited treatment options [1].
Volatile organic compounds (VOCs) in breath have been used to discriminate MM patients from other
groups, with the ultimate intention of providing a non-invasive method of early diagnosis [2,3]. For the first
time, this in vitro study aimed to identify VOCs released directly from MSTO-211H human MM cells in order
to accelerate the discovery of clinically relevant biomarkers for this incurable cancer.

Results

Methods

Solid-phase microextraction (SPME; Supelco, DVB/CAR/PDMS) was performed on MSTO-211H
cultures (ATCC) and complete RPMI media controls. Cell viability was assessed through Trypan-
Blue staining after extraction.

GC-MS analysis was performed using an Agilent 7890A fitted with an Rtx-VMS column (Restek; 30m
x 0.25mm x 1.4µm) and a MS-5975C triple axis detector. The SPME fibre was desorbed at 250oC for
10 minutes, oven programming is detailed in Table 1. The MS transfer line was set to 260oC and
analysis was performed in full scan mode with a range of 35-300 a.m.u.

Stage
Rate
(oC/min)

Temperature
(oC)

Hold Time
(min)

Initial n/a 35 5

Ramp 1 4 140 5

Ramp 2 20 240 4

Table 1: GC-MS oven temperatures.

Figure 4: 0.5ppm VOC standards * identified in MM breath analysis studies.

Method Development

Conclusions

• Cell viability was <90%, suggesting that VOCs were identified from
live cells rather than cell death or apoptosis.

• 2-butoxy ethanol increased whereas 2-butoxyethyl acetate
decreased - specific changed likely to be from cellular metabolism.

• Very similar profile between cells and controls - high background
signal emitted from cell culture plastic-ware.

• PCA score plot showed separation of MSTO-211H and RPMI results.

• Changes in benzaldehyde, 2-ethyl-1-hexanol and nonanal reported in
previous MM breath analysis studies.

• Further method development required to identify specific VOCs
released from MM cells.
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12 13 1. Cyclopentane*

2. Cyclohexane*
3. Benzene
4. Toluene*
5. Ethylbenzene
6. m-Xylene*
7. Styrene*
8. Bromobenzene*
9. 1,3,5-Trimethylbenzene*
10. 1,2,4-Trimethylbenzene*
11. p-Cymene
12. n-Butylbenzene*
13. 1,2,4-Trichlorobenzene*
14. Naphthalene*
15. 1,2,3-Trichlorobenzene*
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Figure 1: UK MM annual deaths [4].
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• Cell viability was consistently >90%.

Figure 2: MSTO and RPMI chromatograms. Changes in abundance were

observed for 2-butoxy-ethanol, benzaldehyde, 2-ethyl-1-hexanol, 2-

butoxyethyl acetate and nonanal.

Figure 3: PCA score plot of MSTO-211H and RPMI results.
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