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Development of microneedle-based solid phase extraction-mass spectrometry toward
quantitative lipid profiling of biomembrane microdomains ('Graduate School of Science,
Kyushu University) OHayate Kubota', Miyuki Ito', Midori Imada', Chenchen Liu', Kohei
Torikai', Masanao Kinoshita', Nobuaki Matsumori', Takayuki Kawai'

Biomembrane microdomains such as lipid rafts are involved in various important biological
phenomena, but no analytical method can directly obtain their lipid profiles. Single-cell mass
spectrometry, in which a pL-scale sample is collected with a glass microneedle and measured
by nanoelectrospray ionization-mass spectrometry (nanoESI-MS), can analyze sub-cellular
samples but lacks quantitation reliability due to ionization suppression. Here, we developed a
new solid-phase extraction method using a hydrophobically modified microneedle. A part of a
lipid membrane was aspirated into the microneedle, adsorbed on the glass surface, eluted with
a methanol-rich solvent, and detected by nanoESI-MS. A giant unilamellar vesicle (GUV)
consisting of cholesterol, dioleoyl phosphatidylcholine (DOPC), and sphingomyelin (SM) was
analyzed as a model sample. As a result (Figure), DOPC and SM were slightly separated and
purified from background salts. Keywords: microneedle-based solid phase extraction,
nanoelectrospray-ionization, biomembrane microdomains, micromanipulation
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