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Fig S4. Marker registration strategies and the movement of fiducial markers during cryo-FIB milling. 
(A) A microsphere bead (white box) served as a fiducial marker point. The sharp corner of a L-shaped FIB-
milled pattern (white box with an asterisk to indicate the selected corner) on the support film within the same 
grid square was an alternate fiducial marker for the single-pair ROI-marker registration/transformation 
(yellow box). (B) Targeting precision comparison of the same sets (n = 25) of fluorescent 1 𝝁m microsphere 
as the ROI using either nearby 1 𝝁m microspheres in the fluorescence channel or the sharp corner of a L-
shaped milled pattern in the reflection mode under the cryogenic conditions. (C-D) Global movement of 
objects during milling (red arrows located in sub-regions with dimensions of 0.5 x 0.5 𝝁m2). (E-F) Local 
movement of the objects during the lamella milling process (E, interior, 16 𝝁m in radius, red circle), and the 
outer region (F, exterior). (G) Quantitative analysis (Right, G) of the movements of three frozen mammalian 
ROI milling sites on a representative grid (Left, G) via tracking the interior and exterior landmarks throughout 
the entire FIB-milling process. The movement is presented via the standard deviation (StD) of the 
coordinate in X and Y of the landmark. Larger StD indicates larger movements of the landmark.  
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Fig. S5. Correlative montage cryo-ET of cytoskeleton arrangements at lipid droplet-mitochondrial 
contact sites. Tomogram slice and cross-sectional (XZ) views correspond to the color boxed region in Fig. 
5H. Yellow boxed region in Fig. 5H notes protein-like densities at the lipid droplet-mitochondrial contact 
sites (A, Z-slice = 125)), and the actin arrangement (B-B’’) right above (Z-slice = 62) the same ROI lipid 
droplet (yellow arrowhead, A) bundled by cross-linkers arranged in hexagonal pattern. (C) Microtubule and 
microtubule-mitochondrial contacts. (D) Organized actin above a mitochondrion (Z-slice = 74). (E-G) Dense 
actin filament organization near lipid droplet-mitochondrial contact sites. Pink dashed boxed sub-region (F 
and G) in (E) correspond to subareas of interest where actin was bundled in hexagonal arrays in dense 
filamentous arrangements. B’, D’, F’, and G’ are cross-section XZ views of B, D, F, G. B’’, D’’, F’’, G’’’ are 
magnified views of the white boxed region in B’, D’, F’. Scale bars of 100 nm in A, B, B’, C, D, D’, E, F, F’, 
G, G’, and 10 nm in B’’, D’’, F’’, F’’’, G’, G’’. 
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Fig. S6 Distinct morphologies of actin-like filaments near the LD-Mitochondrial site captured by 
MPACT. Actin-like filaments display densely packed (A-E, Region 1) and loosely packed (F-I, Region 2) 
arrangements. (A) A 20 nm thick tomographic slice through a sub-cellular volume from the LD targeted 
(yellow arrowhead) FIB-milled lamella collected by 3x3 MPACT (Fig. 4H, pink boxed). (B) An enlarged view 
of the white boxed region in (A). (C-C’) Overlay of actin tracing and segmentation at different Z-slices from 
the volume. (D-E) Corresponding segmentation of actin filaments color coded from blue to red based on 
the tortuosity. (E) One cross-sectional segmentation view show hexagon-like actin packing arrangements 
observed in Fig. S5 (delineated by pink circles in the zoomed-in view). (F) A 20 nm thick tomographic slice 
through a sub-cellular volume from the targeted FIB-milled lamella collected by 3x3 MPACT (Fig. 4H, yellow 
boxed). An enlarged view (G) of the white boxed region in (F) and the corresponding actin segmentation 
overlay with the tracing (H) and color-coded display based on tortuosity (I) show the loosely packed 
morphology. (J-K) Statistical characterization of the dense (red) and loose (blue) actin-like filaments around 
the LD-Mito sites to show the differences in tortuosity (J) and length (K). Scale bars of 100 nm in A-H. 
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