
Supplementary figure 1. Emerging technologies for spatiotemporal mapping of lipid signaling in

MAFLD/MASH.

Representative approaches for studying lipid signaling across functional, temporal, and spatial

levels (a) Spatial lipidomics, as demonstrated by MALDI-MSI. (b) Organelle-resolved and

proximity lipidomics, illustrated by TurboID-based proximity labeling combined with LC–

MS/MS. (c) Live cell lipid imaging, including BODIPY fluorescent lipid probes. (d) Functional

lipid signaling readouts, illustrated by FRET-based biosensors (e) Computational integration of

multimodal information to restructure lipid signaling networks and identify changes from adaptive

lipid homeostasis to lipotoxic states during MAFLD/MASH progression.


