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Metabolome Profiling of Ovarian Cancer Ascites
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Shender et al., Molecular and Cellular Proteomics, 2014



Metabolic activities of Bacteroides fragilis OMVs
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Zakharzhevskaya et al., Scientific Reports, 2017

Image: CDC/Dr. V.R. Dowell, Jr.
(PHIL #3087), 1972.
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Microgravity modelling and gravitropism
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Microgravity modelling by 3D-clinorotation 
affects plant growth and development
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Cytoskeleton rearrangement in hypocotyls under 3D-
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Metabolite profiles in seedlings  
are adjusted by microgravity modelling
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Root curvature
hypocotyls

Pozhvanov et al., unpublished data



Metabolite profiles in seedlings  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Plant organisms consist of three enclosed 
domains
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Typical plant metabolite profile, GC-MS
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Plant metabolite profile is stable
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Image credit: Roland Tsandekidis, plantarium.ru

Layer No 2: "Metasequoia BIN May 2012 100mcg IST + Ozerov 2"
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Method file name: Metasequoia BIN.uwb;

NAS UniChrom(tm) report: page 1 of 1 - http://www.unichrom.com/
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Park of Botanical Institute RAS

Shavarda, Ozerov, unpublished data
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Plant metabolite profile is stable
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Image credit: Roland Tsandekidis, plantarium.ru

Layer No 1: "2011 december 1+100 nC23 [1094 mg] M.nathorstii Axel isl. Heiberg Lower Middle Eocene"

min10 20 30 40

V

0.000

0.001

0.002

0.003

0.004

0.005

TIC

A

C D

Method: Fossils; Last change date: 20:00:00 30/12/1899;
Method file name: Metasequoia Fossils.uwb;

NAS UniChrom(tm) report: page 1 of 1 - http://www.unichrom.com/

Metasequoia nathorstii
Lower Eocene epoch

Shavarda, Ozerov, unpublished data

≈ 50 million years ago

Profile is depleted with  
di- & trisaccharides
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Metabolite profile adjustment in onthogenesis
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Shavarda et al., 2015

Flammulina velutipes
Lygnomyces vetlinianus

Arabidopsis thaliana

Syringa vulgaris
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Shavarda et al., 2015 Flammulina velutipes



Metabolite profile adjustment in onthogenesis
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Shavarda et al., 2015 Syringa vulgaris



Metabolite profile adjustment in onthogenesis
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GC×GC mode overview
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Primary: Zorbax zb-5ms 30m × 0.25mm × 250 μm 
Secondary: Restek RXI17 1.5m × 0.15mm × 250 μm
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Image credit: LECO Europe

Primary: Zorbax zb-5ms 30m × 0.25mm × 250 μm 
Secondary: Restek RXI17 1.5m × 0.15mm × 250 μm
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GC×GC mode advantages
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Oxoproline 156 m/z
Aspartate 232 m/z
α-aminobutyrate 174 m/z

Primary: Zorbax zb-5ms 30m × 0.25mm × 250 μm 
Secondary: Restek RXI17 1.5m × 0.15mm × 250 μm
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Citrate 273 m/z
Fructose 307 m/z

Primary: Zorbax zb-5ms 30m × 0.25mm × 250 μm 
Secondary: Restek RXI17 1.5m × 0.15mm × 250 μm
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α-ketoglutarate 273 m/z
Sorbose 307 m/z

Primary: Zorbax zb-5ms 30m × 0.25mm × 250 μm 
Secondary: Restek RXI17 1.5m × 0.15mm × 250 μm



Conclusions
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1. GC-TOFMS is essential to identification of osmotically active metabolites involved 
into regulation of gravity response. 

2. GC×GC TOFMS benefits for analysis of complex metabolite profiles composed of 
similar metabolites. 

3. GC×GC TOFMS increased sensitivity in addition to 2D separation allows to identify 
minor metabolites otherwise masked by more abundant compounds with same or 
similar Rt.
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