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Extended Data Fig. 3 | Application of C-COMPASS to the HyperLOPIT workflow.  
(A) Profiles for compartment markers, with line values representing median 
values derived from median profiles across replicates for LPS treatment. (B ) Bar 
plot showing F1 scores for each compartment for LPS treatment. Main organelle 
assignments were determined using the highest CC value per protein. The grey 
bar represents the average F1 value weighted by batch sizes of marker proteins. 
(C) Numbers of main localization assignments to compartments, and numbers  
of proteins assigned to single or multiple compartments for both conditions.  

(D) Heatmap of CC values across all compartments for LPS treatment.  
(E) Lists of all identified compartment combinations and their frequencies 
for both conditions. (F ) Correlation matrix comparing original compartment 
associations by Mulvey et al. with C-COMPASS main compartment predictions 
for LPS treatment. (G) Scatter plot displaying p-values from a two-sided Welch’s 
t-test based on ensemble network output values against DS values for proteins 
with RLS�>�1, highlighting the most reliable outliers for the comparison between 
control and LPS treatment. The grey dashed line indicates a p-value of 0.05.
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Extended Data Fig. 4 | An organelle map of humanized liver across metabolic 
conditions. (A) Hierarchical clustering heatmap of protein profiles across 
14 fractions for HFHF and HFHF-fasted conditions. Colored areas indicate 
clusters with the highest enrichment scores for specific compartment 
marker annotations. (B) Profiles of compartment markers, with line values 
representing median values derived from median profiles across replicates 
for HFHF and HFHF-fasted conditions. (C) Bar plots showing F1 scores for 
each compartment across all conditions. Main organelle assignments were 

determined using the highest CC value per protein. The grey bar represents 
the average F1 value weighted by batch sizes of marker proteins. (D) Bar plot 
showing the number of true positive localization predictions by checking 
for positive CC values for each compartment for HFHF and HFHF-fasted 
conditions. The grey bar represents the average true positive rate weighted by 
batch sizes of marker proteins. (E) Numbers of main localization assignments 
for HFHF and HFHF-fasted conditions.
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Extended Data Fig. 5 | Compartment association and organelle map of 
humanized liver. (A) Heatmaps of CC values across all compartments for 
HFHF and HFHF-fasted conditions. (B) Lists of all identified compartment 

combinations and their frequencies for chow, HFHF, and HFHF-fasted conditions. 
(C) Numbers of proteins assigned to single or multiple compartments for HFHF 
and HFHF-fasted conditions.
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Extended Data Fig. 6 | Protein relocalizations and compartmental changes 
across different metabolic conditions. (A) Venn diagram showing proteins  
with RLS > 1 for the comparisons chow vs. HFHF and chow vs. HFHF-fasted.  
(B) Heatmaps of RL values for each compartment across proteins with RLS > 1 for 
the comparisons chow vs. HFHF and chow vs. HFHF-fasted. (C) Sankey diagram 
illustrating localization changes from chow to HFHF to HFHF-fasted across all 
compartments, including non-relocalizing proteins, maintaining the origin 

and target for each relocalization. (D) Scatter plots displaying p-values from 
two-sided Welch’s t-tests based on ensemble network output values against DS 
values for proteins with RLS > 1, highlighting the most reliable outliers for the 
comparisons chow vs. HFHF and chow vs. HFHF-fasted. (E) Normalized intensity 
profiles for GCKR (line) and median marker profiles for Cytosol and Nucleus 
(areas) for HFHF and HFHF-fasted conditions. Bars are indicating the localization 
of GCKR.
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Extended Data Fig. 7 | Metabolic state induced spatial re-organization of COG complex. (A)-(B) Protein profiles (lines) of selected candidates for chow, HFHF, and 
HFHF-fasted, overlaid with median marker profiles (areas). Bars on the right show the CC distributions for these proteins across the displayed compartments.
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Extended Data Fig. 8 | Modeling of organelle lipid composition and analysis of 
compartment specific phospholipid compositions. (A) Principal Component 
Analysis of all measured lipidomics samples. (B) Median protein marker profiles 
for the ER (area), overlaid with distinct lipid profiles (lines). (C) KDE plots 
showing distribution of carbon chain lengths and the number of double bonds 
per fatty acid across selected compartments (bandwidth adjustment = 0.5). 

Values are normalized by CC values and weighted by intensities in the total lysate. 
(D) Distribution of average carbon chain lengths and number of double bonds 
per fatty acid across different compartments, shown for various lipid classes. 
Average values are weighted by CC values and intensities. (E) Total numbers of 
findings for various lipid classes in Mitochondria and LDs.
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Extended Data Table 1 | Comparison of computational tools for subcellular localization prediction and spatial  
proteomics analysis

This table summarizes the core features of the six representative tools MetaMass, SubCellBarCode, TRANSPIRE, BANDLE, DOM-ABC, and C-COMPASS, including platform, usability, prediction 
model and format, support for multilocalization and relocalization analysis, and application scope. *SVGPC: Stochastic Variational Gaussian Process Classifier.
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