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This article contains data related to the main research entitled
“Metabolomic approach reveals the biochemical mechanisms
underlying drought stress tolerance in Thyme” (Moradi et al., 2017)
[1]. Two thyme populations with contrasting drought tolerance
were subjected to long term water deficit. Leaf samples harvested
at the end of stress period and bi-phasic extraction carried out to
get polar and non-polar fractions. Extracted samples were ana-
lyzed through Direct Infusion FT-ICR mass spectrometry. Date files
comprise of four separate tables for all the putatively identified
metabolites and their intensities in watered and droughted plants.
P-values beside each m/z values indicate significances of difference
between peak intensities of stressed and control conditions.
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Specifications Table
S
M
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ubject area
 Biology

ore specific
subject area
Metabolomics
ype of data
 Table

ow data was
acquired
DI-FTICR mass spectroscopy
ata format
 Analyzed

xperimental
factors
Freeze-dried leaf samples of thyme plants were grown in watered and droughted
conditions
xperimental
features
Metabolites extracted using the methanol: chloroform: water protocol, then loa-
ded in FT-ICR directly.
ata source
location
University of Birmingham, Birmingham, UK
ata accessibility
 Data is accessible at http://dx.doi.org/10.17632/96wp2zp489.1
D
Value of the data

� DI FT-ICR with less than 1 ppm mass accuracy and measuring metabolites has been rapidly used in
plant metabolomics [2]. This technique has two considerable advantages; namely high mass
accuracy and high mass resolution [3].

� Since metabolites contributed in drought stress response could be common, though these meta-
bolites in addition to their folding change and p-value would be useful for other researchers. In
fact, to design an experiment on other plants, particularly targeted metabolomics experiments are
certainly useful.

� These dataset have broad applications in identifications of transcriptomes and pathways involved
in stress response mechanisms.
1. Data

Thyme leaf metabolites are presented in two classes of polar and non-polar metabolites. M/z value
of metabolites ranged 70–590 m/z for polar fraction and 70–2000 m/z for non-polar fraction of
extracted samples. Peak intensities in control (watered) and droughted grown plants are presented in
the tables. T-test was used to identify the significant differences between the watered and droughted
metabolites [1].
2. Experimental design, materials and methods

Thymus vulgaris and Thymus serpyllum (as representative of drought sensitive and drought tolerant
plants respectively) were grown in a growth roomwith a 16:8 (light: dark) cycle and a temperature of
22 °C and watered with tap water weekly. Drought stress was applied as described previously [4].
Similar aged leaves of six individual plants as biological replicates were harvested for FTICR profiling
at the end of drought stress period (Fig. S1).

Freeze dried samples were extracted using the methanol: chloroform: water protocol and sepa-
rated extracts to polar and non-polar fractions. Polar extracts were dried with a vacuum concentrator
(Thermo Savant, Holbrook, NY, USA) and non-polar extracts were dried under a stream of dried
nitrogen gas. The dried extracts were stored at �70 °C until analysis.

Three technical replicates containing 10 ml aliquots from each polar and non-polar samples were
analyzed using a hybrid 7-T Fourier Transformed Ion Cyclotron Resonance Mass Spectrometer (LTQ FT,

http://dx.doi.org/10.17632/96wp2zp489.1
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Thermo Scientific, Bremen, Germany) equipped with a chip-based direct infusion nanoelectrospray
ionisation assembly (Triversa, Advion Biosciences, Ithaca, NY). ChipSoft software (version 8.1.0,
Advion Biosciences) was controlling the Nanoelectrospray conditions which had 200 nL/min flow
rate, 0.3 psi backing pressure, and þ1.7 kV electrospray voltage for positive ion analysis and �1.7 kV
for negative ions.

Raw dataset were subjected to data analysis as follows:

2.1. Pre-processing

In order to process the mass spectra generated, 2 technical replicates out of 2 with an 80% sample
filter were retained (peaks occurred at least 80% of samples within group independently). Next, raw
data was subjected to custom-written code including sum of transient files and their process [5].
Then, processed transient data files were submitted to custom written codes in MATLAB (SIM-stitch
algorithm version 2.8). Three more MATLAB scripts were applied to datasets, which referred to peak
filtering [6]. At this stage, a peak list and a peak matrix were generated. The peak list comprised two
columns, namely m/z (mass to charge) and related intensities. The peak matrix consisted of a mul-
tivariate dataset that recorded all the peaks detected for each biological replicate.

2.2. Metabolite identification

The peak mass list, along with peak intensities, were submitted to the Mi-Pack software package
[7] to identify. For each given accurate mass within the peak list, the correct number of empirical
formulae were calculated by implication of seven ‘golden rules’ [8]. It must be noted that, despite the
high mass accuracy, one mass may linked to different elemental formula, or even similar formula but
different structures. Hence, in this paper, for results tables, all the possible compounds have been
inserted. For instance, for m/z¼128.0108 all forms of alanine namely D-alanine, L-alanine and beta-
alanine are considered and FTMS cannot distinguish between these isomers.

Complete list of metabolites for T.vulgaris as sensitive plant were presented in Tables S1 and S2 for
polar and non-polar dataset respectively. Likewise, Tables S3 and S4 demonstrates the polar and non-
polar metabolites for tolerant thyme (T. serpyllum) [9]. These data is available at http://dx.doi.org/10.
17632/96wp2zp489.1.
Acknowledgements

I appreciate Dr. Jennifer Kirwan, Professor Mark Viant and Dr. William Allwood, Ralf Weber for
their help regarding the experimental design in metabolomics investigations. I would like to thank
Islamic Development Bank (Scholarship file No.30/IRN/P30) (IDB) and my home institute (Iran) for
generously providing comprehensive financial funding for my Ph.D. program.
Transparency document. Supplementary material

Transparency data associated with this article can be found in the online version at http://dx.doi.
org/10.1016/j.dib.2017.04.039.
Appendix A. Supporting information

Supplementary data associated with this article can be found in the online version at http://dx.doi.
org/10.1016/j.dib.2017.04.039.

http://dx.doi.org/10.17632/96wp2zp489.1
http://dx.doi.org/10.17632/96wp2zp489.1
dx.doi.org/http://dx.doi.org/10.1016/j.dib.2017.04.039
dx.doi.org/http://dx.doi.org/10.1016/j.dib.2017.04.039
dx.doi.org/http://dx.doi.org/10.1016/j.dib.2017.04.039
dx.doi.org/http://dx.doi.org/10.1016/j.dib.2017.04.039


P. Moradi et al. / Data in Brief 12 (2017) 438–441 441
References

[1] P. Moradi, B. Ford-Lloyd, J. Pritchard, Metabolomic approach reveals the biochemical mechanisms underlying drought stress
tolerance in thyme, Anal. Biochem. 527 (2017) 49–62.

[2] A. Aharoni, C.H. Ric de Vos, H.A. Verhoeven, C.A. Maliepaard, G. Kruppa, R. Bino, D.B. Goodenowe, Nontargeted metabolome
analysis by use of Fourier transform ion cyclotron mass spectrometry, Omics: J. Integr. Biol. 6 (3) (2002) 217–234.

[3] K.G. Zulak, A.M. Weljie, H.J. Vogel, P.J. Facchini, Quantitative 1 H NMR metabolomics reveals extensive metabolic repro-
gramming of primary and secondary metabolism in elicitor-treated opium poppy cell cultures, BMC Plant Biol. 8 (1) (2008) 1.

[4] P. Moradi, B. Ford-Lloyd, J. Pritchard, Plant-water Responses of Different Medicinal Plant Thyme (Thymus spp.) Species to
Drought Stress Condition, 2014.

[5] A.D. Southam, T.G. Payne, H.J. Cooper, T.N. Arvanitis, M.R. Viant, Dynamic range and mass accuracy of wide-scan direct
infusion nanoelectrospray fourier transform ion cyclotron resonance mass spectrometry-based metabolomics increased by
the spectral stitching method, Anal. Chem. 79 (12) (2007) 4595–4602.

[6] T.G. Payne, A.D. Southam, T.N. Arvanitis, M.R. Viant, A signal filtering method for improved quantification and noise dis-
crimination in Fourier transform ion cyclotron resonance mass spectrometry-based metabolomics data, J. Am. Soc. Mass
Spectrom. 20 (6) (2009) 1087–1095.

[7] R.J. Weber, M.R. Viant, MI-Pack: increased confidence of metabolite identification in mass spectra by integrating accurate
masses and metabolic pathways, Chemom. Intell. Lab. Syst. 104 (1) (2010) 75–82.

[8] T. Kind, O. Fiehn, Seven golden rules for heuristic filtering of molecular formulas obtained by accurate mass spectrometry,
BMC Bioinform. 8 (1) (2007) 105.

[9] P. Moradi, B. Ford-lloyd, J. Pritchard, Polar and non-polar metabolites measured by DI-FTICR mass spectrometry of thyme
plant in response to drought stress, Mendeley Data v1 (2017).

http://refhub.elsevier.com/S2352-3409(17)30171-3/sbref1
http://refhub.elsevier.com/S2352-3409(17)30171-3/sbref1
http://refhub.elsevier.com/S2352-3409(17)30171-3/sbref1
http://refhub.elsevier.com/S2352-3409(17)30171-3/sbref2
http://refhub.elsevier.com/S2352-3409(17)30171-3/sbref2
http://refhub.elsevier.com/S2352-3409(17)30171-3/sbref2
http://refhub.elsevier.com/S2352-3409(17)30171-3/sbref3
http://refhub.elsevier.com/S2352-3409(17)30171-3/sbref3
http://refhub.elsevier.com/S2352-3409(17)30171-3/sbref4
http://refhub.elsevier.com/S2352-3409(17)30171-3/sbref4
http://refhub.elsevier.com/S2352-3409(17)30171-3/sbref4
http://refhub.elsevier.com/S2352-3409(17)30171-3/sbref4
http://refhub.elsevier.com/S2352-3409(17)30171-3/sbref5
http://refhub.elsevier.com/S2352-3409(17)30171-3/sbref5
http://refhub.elsevier.com/S2352-3409(17)30171-3/sbref5
http://refhub.elsevier.com/S2352-3409(17)30171-3/sbref5
http://refhub.elsevier.com/S2352-3409(17)30171-3/sbref6
http://refhub.elsevier.com/S2352-3409(17)30171-3/sbref6
http://refhub.elsevier.com/S2352-3409(17)30171-3/sbref6
http://refhub.elsevier.com/S2352-3409(17)30171-3/sbref7
http://refhub.elsevier.com/S2352-3409(17)30171-3/sbref7
http://refhub.elsevier.com/S2352-3409(17)30171-3/sbref8
http://refhub.elsevier.com/S2352-3409(17)30171-3/sbref8

	Comprehensive list of metabolites measured by DI-FTICR mass spectrometry in thyme plants with contrasting tolerance to...
	Data
	Experimental design, materials and methods
	Pre-processing
	Metabolite identification

	Acknowledgements
	Supplementary material
	Supporting information
	References




