[bookmark: _GoBack]Figure S1. RPTOR deficiency activated autophagy and autophagy deficiency decreased isoproterenol-induced lipolysis in adipocytes. (A) RPTOR deficiency suppressed phosphorylation of RPS6KB1 and enhanced LC3-II flux in white adipose tissue. RKO, rptor KO. (B) The levels of LC3-II in Fig. S1A were quantified. (C) Representative images (epifluorescence) with nuclear stain (blue) and GFP-LC3 signal (green) of brown preadipocytes. Cells were treated with or without 5 nM rapamycin for 30 min. White lines, cell borders; Yellow, LC3B puncta borders. Average number of GFP-LC3B puncta per cell from cells treated as in (Fig. S1C). (D) Phosphorylation and/or protein levels of ACACA, FASN and TFEB in day 6 and day 10 differentiated rptor KO and control adipocytes. D6, day 6; D10, day 10. (E) Quantification of lysosomes in Figure. 2E. The total number of lysosomes in the defined areas (272475 µm2)/cell and used the average number in each area for the statistical analysis in rptor KO and control adipocytes. (F) Representative electron microscopy images for mitochondria in day 6 differentiated rptor KO, atg7 rptor double-KO and control adipocytes. LD, lipid droplet; M, mitochondria. (G) RPTOR deficiency decreased isoproterenol-induced release of glycerol in circulation in vivo. (H) The release of glycerol in circulation in Fig. S1G was normalized with total fat mass. (I) mRNA levels of Abhd5 and Mgll in rptor KO and control adipocytes. RNA was extracted from day-6 primary differentiated adipocytes. Data in Figs. S1B-S1I are presented as mean ± S.E.M. *p<0.05, **p<0.01. 
Figure S2. ATG7 depletion had no significant effect on fat development and energy expenditure in vivo. For the following studies in Figs. S2A-S2G, 10-week old atg7 KO (AKO) and flox (Aflox) mice were used. (A) The western blot of mouse tissue homogenates to confirm the successful deletion of ATG7 in fat tissues of adipose-specific atg7 KO mice. Liv, liver; (B) The representative images of eWAT, iWAT and BAT in atg7 flox and atg7 KO mice. (C) ATG7 deficiency had no significant effect on body weight, fat mass and lean mass in vivo. (D) ATG7 deficiency had no significant effect on the mass of epidydimal fat, inguinal fat, brown fat and liver tissue. (E) O2 consumption of 10 week-old male atg7 KO and control mice housed at 22°C for 48 h and then 6°C for 48 h was measured. The average of O2 consumption was normalized to whole-body mass and analyzed by t test. Food intake (F) and beam counts (G) of atg7 KO and control mice at room temperature (22ºC) and under cold stress condition (6ºC). For the studies in Figs. S2H-S2L, preadipocytes were differentiated into adipocytes, and day-6 differentiated adipocytes were used. (H) Treatment of isoproterenol increased LC3 and LAMP1 puncta in primary differentiated adipocytes. Treatment of 3-MA, an inhibitor of autophagy decreased basal and isoproterenol-induced release of glycerol (I) and fatty acids (J) in differentiated adipocytes. (K) ATG7 deficiency had little effect on phosphorylation of LIPE and expression of LIPE and PNPLA2 in primary differentiated adipocytes. ATG7 deficiency significantly increased number of mitochondria (L), while decreased the number of lysosome in primary differentiated adipocytes. Data in Fig. S2C-S2J and S2L are presented as mean ± S.E.M. *p<0.05, **p<0.01. 
Figure S3. Autophagy deficiency suppressed lipolysis and restored fat mass in rptor KO mice. (A) The representative image of iWAT in rptor flox, rptor KO (RKO), atg7 rptor double-flox (dflox) and atg7 rptor double-KO (dKO) mice. (B) ATG7 depletion suppressed the increased basal and isoproterenol-induced release of glycerol in primary rptor KO adipocytes. ATG7 deficiency restored expression levels of ULK1 and TFEB, but not phosphorylation of ULK1 in rptor KO BAT (C) and iWAT (D) at room temperature. (E) The levels of UCP1 in Figs. 7A and 7B were quantified. (F) The levels of UCP1 in Figs. 7C and 7D were quantified. Food intake (G) and beam counts (H) of rptor KO, atg7 rptor double-KO and control mice at room temperature (22ºC) and under cold stress condition (6ºC). Data in Fig. S3B-S3H are presented as mean ± S.E.M. *p<0.05, **p<0.01. 
