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Abstract Results

Phosphoinositides (PIPs) are a family of membrane phospholipids derived from »The parent ions and the characteristic fragment ions (glycerol backbone with fatty acyl chains)
phosphatidylinositol (PI), in which the inositol head group can be phosphorylated on the 3, 4, were utilized to distinguish PIP species with distinct fatty acyl chains or identical chains but
and/or 5 positions of the inositol ring. This generates seven distinct phosphorylated species. The varying phosphorylation states. Combined with chiral chromatography columns, PIPs sharing the
phosphorylation status of PIPs is dynamically regulated by specific kinases and phosphatases, same fatty acyl composition but differing in phosphorylation positions (e.g., PI(3,4)P, vs. PI(3,5)P,)
allowing rapid responses to extracellular signals or intracellular needs. Dysregulation of were effectively separated.
phosphoinositide metabolism is linked to diseases such as cancer, neurodegenerative disorders,
and immune dysfunction. Consequently, quantitative profiling of PIPs is crucial for understanding PI(4)P 38:3 PI(4,5)P, 38:2
disease mechanisms and supporting the development of targeted interventions. Triple quadrupole “1 (A) ﬂ z (B)
tandem mass spectrometry (MS/MS) is a robust approach for small molecule quantification in o
biological samples due to its high sensitivity and specificity. HRMS (high resolution mass PI(S)P 38:3 " PI(3,4)P, 38:2
spectrometry) is commonly used in metabolomics research. Using MS/MS for monitoring PIPs’ o e
metabolism can reduce the cost associated with HRMS, while still providing sufficient and P"”"”,ﬁf/% - P'(3'5)P233:2JL L
accurate information, especially after the derivatization of PIPs. R TR e e e R R
L : . Figure 3. Representative chromatograms of methylated PIPx.
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\ o N |4 at positions 3, 4, and 5" on the inositol ring, a enables targeted metabolomics profiling of phosphoinositides without comprehensive
g @:,,m,, - ';,,(,A,,,, highly dynamic pathway network is formed to reference standards. By utilizing one or a few accessible reference standards, it generates
" regulate cellular process. reliable quantitative data to evaluate PIP dynamics in disease models or drug response studies.
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Challenges of LCMS method N Response of Controll Cell-Hela Cell
» Their low endogenous abundance necessitates highly sensitive detection methods. 250000000
» Structural isomers (e.g., PI(3,4)P2 vs. PI(3,5)P2) are chromatographically indistinguishable. 100000000

» They are prone to hydrolysis and phosphate migration during sample preparation due to the reactive
phosphoester bond and rich negative charge.
» Access to high-quality reference standards is often limited.
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Fragmentation reactions of methylated PIPx | TN

Along with two neutral losses (methylated head group and sn2 fatty acyl), two characteristic B T L S I UL R S S P SV I A A
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These obstacles require innovative sample preparation strategies to enhance detection and o o s l" S N h »I' o ;,‘I !1" e .
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For sample preparation, HelLa cell lysates were extracted with pre-chilled chloroform/methanol SRR IR R N R R R R R R P R R N SR SR NS
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(CHCI;/MeOH), followed by centrifugation and removal of the supernatant. Residual pellets were & XX P X P P o X
resuspended in pre-chilled methyl tert-butyl ether/methanol/2 N HCI (MTBE/MeOH/HCI), and the
upper layer was isolated as the PIP-enriched fraction. This extract was subsequently subjected to ®BLANK-Tumor = 4-1-0.25h-tumor (vehicle group) = 5-1-0.25h-tumor  * 6-1-0.25h-tumor

phosphate methylation using TMSD solution. Then the derivative products were detected with LC-
MS/MS under the “multiple reaction monitoring” (MRM) mode.

LC-MS/MS condition

Waters ACQUITY UPLC system COnC|USIOn

This derivatization-based LC-MS/MS strategy addresses key lipidomics challenges,

Figure 4. Response of PIPx in cultured HelLa cells(A) and tumor(B).

Mass Spectrometer Sciex Triple Quad™ 6500 including limited availability of standards and difficulty in isomer separation. It
CHIRALPAK IB N-3 (3 pm 100 x 4.6 mm Column) provides a robust tool for mechanistic studies and therapeutic development.
Mobile Phase A 10 mM HCOONH, in water
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Mobile Phase B 10 mM HCOONH, in MeOH
Flow Rate 0.6 mL/min

MS Scan Type ESI Positive (MRM)




