Extended Data Figure Legend
Extended Data Fig. 1. CLSTN3B localizes to ER/LD contact sites
a, Electron microscopic images of primary brown adipocytes ectopically expressing CLSTN3B-APEX2. Scale bar: 500 nm. b, Electron microscopic images of WT and clstn3b-/- primary brown adipocytes showing LD deformation in clstn3b-/- cells. Scale bar: 200 nm. c, Electron microscopic images of brown adipocytes showing different levels of ER association with small and large LDs. S, small LD. L, large LD. Scale bar: 500 nm. d, Fluorescence microscopic analysis of CLSTN3B and KDEL localization in U2OS cells. Scale bar: 5 μm. e, Fluorescence microscopic images showing colocalization of CLSTN3B with ER markers on LD surface in HEK293 cells. Scale bar: 5 μm. f, Live imaging of HEK293 cells expressing CLSTN3B treated with OA. Scale bar: 5 μm.
Extended Data Fig. 2. CLSTN3B promotes ER/LD contact formation
Ribbon diagram of AlphaFold predicted structure of CLSTN3B. Note that the putative cleavage site R133 locates in a loop connecting two hydrophobic helices.
Extended Data Fig. 3. CLSTN3B elevates LD phospholipids density
a, Western blot showing loss of ER and mitochondrial protein after proteinase K digestion of LDs isolated from brown adipocytes. Pre, before digestion. Post, after digestion. b, Images of LDs enwrapped with CLSTN3B-mcherry-containing ER isolated from HEK293 cells pre- and post-proteinase K digestion. c, d, Volume and surface area distribution (c) and fluorometric phospholipids analysis (d) of LDs from HEK293 cells expressing CLSTN3B fragments (n=3 replicates).
Extended Data Fig. 4. CLSTN3B enhances LD functionality
a, Serum FFA of female adiposity-matched WT and clstn3b-/- mice on high fat diet (n=7 mice). b, c Liver steatosis (b) and white adipose tissue inflammation (c) of female adiposity-matched WT and clstn3b-/- mice on high fat diet. Arrows denote crown-like structures indicating sites of macrophage infiltration. Scale bar: 100 μm.

Supplementary Table
Proteomics analysis of WT and clstn3b-/- BAT LD from mice housed at RT (n=4 mice). Statistical significance was calculated by unpaired Student’s two-sided t-test.

