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Figures 

 

 

Figure 1. Measuring SCD activity by MIP microscopy. A. The reaction equation of SCD enzyme
activity. B. Schematic of MIP imaging. C. Molecular structure and MIP spectra of pure PA-d31 and OA-
d34. The peak at 2243 cm-1 arises from C-D stretch vibration in the C-C=C-D group. 
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Figure 2. Intracellular SCD activity measured by MIP microscopy. A. MIP image of PA-d31 uptake
control (top) and FABP 4 inhibitor(bottom) test. Scale bar: 10 μm. B. Confocal images of LA-BODIPY
uptake control (left top) and FABP 4 inhibitor (left bottom) test. Statistical analysis of fluorescence
intensity of LA-BODIPY uptake test(right). Scale bar: 20 μm. Statistical analysis of FL intensity, n＞20,
*P=0.041. C. MIP image of SCD activity test: Sum MIP hyperspectral images of SCD-inhibit (CAY10566)
cells (left) and SCD-active cells (right). Scale bar: 10 μm. Corresponding hyperspectral MIP spectra of
SCD-inhibited group (CAY10566) and SCD-active group (spectrum from three selected areas in each
group). LA: Lauric acid. FL: Fluorescence.  
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Figure 3. Intracellular SCD activity measured by single color MIP. A-E. Single color MIP images of
blank control (A), SCD-active cells (B), CAY 10566 treated cells (C), shCtrl cells (D) and shSCD (E) cells
at 1745 cm-1, 2200 cm-1 and 2246 cm-1 and corresponding transmission images. Scale bar: 10 μm. F. MIP
Spectra of CAY 10566 treated and corresponding control groups. G. MIP spectra of shSCD cells and
corresponding control groups.  
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Figure 4. Cisplatin-induced endoplasmic reticulum stress increases SCD activity in OVCAR-5 cells
A-B. Single color images of control, cisplatin treated (A) and control (B) cells at 1745 cm-1, 2200 cm-1 and
2246 cm-1 and corresponding transmission images. Scale bar, 10 μm. C. Statistical analysis of control (left
and cisplatin treated (right) group, ****p＜0.0001, n＞100. D. SCD-mediated rescue mechanism of cells
under cisplatin-induced ER stress. 
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Figure 5. Desaturation degree decreases under conditions of adequate oleic acid (OA) supply. A.
Single color images of PA-d31 and OA treated cells at C=C-D and C-D after LASSO unmixing and
corresponding transmission images. Scale bar, 10 μm.  B. Statistical analysis of OA treated (right) and
control (left) group, ****p＜0.0001, n＞100. C. Statistical analysis of desaturation degree heterogeneity

among different lipid droplets within a single cell. n＞20.  
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Figure 6. Spatial distribution and heterogeneity of the desaturation product. A. Schematic principle
of LASSO unmixing method applying on desaturation product. B. MIP imaging of OA and PA-d31 supplied
cells after LASSO unmixing. Scale bar, 10 μm. 
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