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Detection of tracing of stable isotope labelled amino acids using
Orbitrap-Fusion CE-MS and Quadrupole GC-MS

Tomomi Sumida', Shigeru Shimamura' and Takuro Nunoura'

Isotopomer analysis for amino acids in tracer-based metabolomics is useful to identify major metabolic pathways
producing amino acid precursors such as the TCA cycle in addition to amino acid biosynthetic pathways. A novel
method of tracer-based metabolomics that consists of quadrupole GC-MS analysis for pivaloyl/isopropyl derivatives of
amino acids and MassWorks software for identification of stable isotope probing required less amount of samples
comparing with the methods available previously. However, even with the novel method, isotopomer analysis of amino
acids for some of environmental microbes is not applicable because of the difficulty in obtaining sufficient biomass.
Thus, we are developing an accurate and sensitive analysis by CE-MS analysis with an Orbitrap Fusion MS compound
with a capillary electrophoresis interface ZipChip™. Here, we report the comparison of current GC-MS and developing
CE-MS methods to identify isotopomers of aminio acids.
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(A) GC-MSTOLT I/ BHo A NARLFIE

7 I/ Bolhh & Bt
Sample

& HCl hydrolyzed (300 pl of 12 mol/I HCI at 100°C for 16 h)
& Filtrated (removed solid matter)

& Defatted (dichloromethane/n-hexane 1:2, v/v, 600 pl x 3)
& Dried up by N, stream

Eino acids

& Dried up by N, stream

| Amino acids/isopropylesters

< Dried up by N, stream

< Added 100 pl of dichloromethane

< Added 300 pl of water

& Added 200 pl of n-hexane

< Shake gently

< Transfer Upper layer to vial and Dried up by N, stream
< Disolved 200 pl of dichlirimethane

| Pivaloyl/amino acid/isopropylesters

GC-MS
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& Acylated (200 pl of dichloromethane & 50 pl of pivaloyl chloride, at 110°C for 2 h)
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Sample

& HCl hydrolyzed (300 ul of 12 mol/I HCI at 100°C for 16 h)
& Filtrated (removed solid matter)

< Defatted (dichloromethane/n-hexane 1:2, v/v, 600 pl x 3)
< Dried up by N, stream

Amino acids

& Esterified (200 pl of Thionylchloride/isopropanol. 1:4, v/v. at 110°C for 2 h) l
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