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Figure S1 Adipose tissue-specific Pgam1 deletion has differing effects on BAT and 
WAT, Related to Figure 1 
(A) Transcripts for Pgam1 of inguinal WAT (iWAT) from Adipo-Pgam1 knockout 
(Adipo-Pgam1 KO) and their littermate WT (Cont) mice (n=4, 4). (B) iWAT weight of 
mice prepared in Supplemental Fig. 1A (n=18, 16). (C) Transcripts for Cd11c of gonadal 
WAT (gWAT) from Adipo-Pgam1 knockout (Adipo-Pgam1 KO) and their littermate WT 
(Cont) mice (n=14, 9). (D) Immunostaining for F4/80 in gonadal WAT (gWAT) from 
Adipo-Pgam1 knockout (Adipo-Pgam1 KO) and their littermate WT (Cont) mice. Scale 
bar=50µm. Data were analyzed by the 2-tailed Student’s t-test (A–C). *P<0.05, **P<0.01. 
Values represent the mean ± s.e.m. NS = not significant.  



 

 

Figure S2 Opposing metabolic profiles of BAT and WAT in Adipo-Pgam1 KO mice, 
Related to Figure 2 
(A) Transcripts for enzymes related to glycolysis, TCA cycle and oxidative 
phosphorylation of inguinal WAT (iWAT) from Adipo-Pgam1 knockout (Adipo-Pgam1 
KO) and their littermate WT (Cont) mice (n=4,4). (B) Tissue weight-adjusted metabolite 
level in glycolysis, TCA cycle and oxidative phosphorylation in iWAT from mice 
prepared in Supplemental Fig. 2A (each n=3, 3). Data were analyzed by the 2-tailed 
Student’s t-test (A, B). *P<0.05, **P<0.01. Values represent the mean ± s.e.m. NS = not 
significant.  



 

 

Figure S3 Transcriptomic analysis of Adipo-Pgam1 KO mice, Related to Figure 2 
The results of enrichment analysis for genes in microarray analysis in BAT (left) and 
gWAT (right).  



 

 

Figure S4 Expression of beige makers in Adipo-Pgam1 KO mice, Related to Figure 
3 
Transcripts for beige makers in gWAT, BAT, and iWAT from Adipo-Pgam1 KO mice and 
their littermate WT (Cont) mice (gWAT; n=14,9 for Tnfrsf9, Cidea, Prdm16, Tbx1 and 
Tmem26, n=8,4 for Egln3, Kcnk3, Mtus1 and Ppargc1a, BAT; n=8,4, iWAT; n=8,4). Data 
were analyzed by the 2-tailed Student’s t-test. *P<0.05, **P<0.01. Values represent the 
mean ± s.e.m. NS = not significant.  



 

 

Figure S5 Metabolic profiles of iWAT in Adipo-Pgam1 KO mice, Related to Figure 
3, Related to Figure 3 
(A) The quantification of Ucp1 positive area (%) in immunofluorescent staining showing 
Ucp1 in iWAT from Adipo-Pgam1 KO and their littermate WT (Cont) mice (each n=4,4). 
(B) The quantification of Cpt1b positive area (%) in immunofluorescent staining showing 
Cpt1b in iWAT from mice prepared in Supplemental Figure 5A (each n=4,4). (C) 
Transcripts for Ucp1 and Cpt1b of iWAT from mice prepared in Supplemental Figure 5A 
(Ucp1 n=8, 4, Cpt1b n=3, 5). (D) Transmission electron microscopy analyzing iWAT from 
mice prepared in Supplemental Figure 5A. Scale bar=5µm for low magnification (upper 
panels) and 2µm for high magnification (lower panels). Data were analyzed by the 2-
tailed Student’s t-test (A–C). *P<0.05, **P<0.01. Values represent the mean ± s.e.m. NS 
= not significant.  



 

 

Figure S6 Pgam1 deletion induces beiging of gWAT via cell-autonomous mechanisms, 
Related to Figure 3 
(A) Immunofluorescent staining showing Cpt1b (red) in gWAT from Adipo-EGFP and 



 

 

Adipo-EGFP-Pgam1 KO mice. Scale bar=100 µm. The graphs on the right display the 
Cpt1b/EGFP double positive area (%) (each n=4,4). (B) Immunofluorescent staining 
showing Cpt1b (red) and Cre recombinase (green) in gWAT from Adipo-Pgam1 KO and 
their littermate control mice. Scale bar=100 µm. (C) Upper panels; Clustering of scRNA-
seq analysis using gWAT from Adipo-Pgam1 KO and their littermate control mice. 
Middle panels; tSNE plot of scRNA-seq in gWAT from Adipo-Pgam1 KO and their 
littermate control mice. Lower panels; Feature plot of fibroblast and preadipocytes 
clusters showing Pgam1 positive cells. (D) The violin plots showing beiging-related 
differential expressed genes (DEG) in the Fibroblast4 cluster. Data were analyzed by the 
2-tailed Student’s t-test (A, C and D). *P<0.05, **P<0.01. Values represent the mean ± 
s.e.m. NS = not significant.



 

 

Figure S7 Effecs of Pgam1 deletion on BAT, Related to Figure 6 
(A) BCAA level in BAT from Adipo-Pgam1 KO and their littermate WT (Cont) mice 
(n=5, 5). (B) Plasma BCAA level in Adipo-Pgam1 KO and their littermate WT (Cont) 
mice (n=10, 10). (C) Western blot analysis for mTOR and p62 in BAT prepared in 
Supplemental Figure 7A (n=4, 4). (D) BCAA level in BAT from BAT-Pgam1 KO and 
their littermate WT (Cont) mice (n=17, 21). (E) Western blot analysis for mTOR and p62 
in BAT prepared in Supplemental Figure 7D (n=5, 5). Data were analyzed by the 2-tailed 
Student’s t-test (A–E). *P<0.05, **P<0.01. Values represent the mean ± s.e.m. NS = not 
significant.  



 

 

Figure S8 Effects of Pgam1 deletion on differentiated 3T3-L1 cells, Related to Figure 
6 
(A) Western blot analysis for Pgam1 in differentiated 3T3-L1 cells infected AAV-
shPgam1 (shPgam1) or AAV-Control (Cont). GAPDH was used as loading control. Right 
graphs show the quantification of Pgam1 expression (n=6,6). (B) The quantification of 
branched amino acids (BCAA) in cells prepared in Supplemental Figure 8A (n=3,3). (C) 
Western blot analysis for mTOR in cells prepared in Supplemental Figure 8A. Tubulin 
was used as loading control. Right graphs show the quantification of p-mTOR level 
(n=6,6). (D) Western blot analysis for Ucp1 in cells prepared in Supplemental Figure 8A. 
GAPDH was used as loading control. Right graphs show the quantification of Ucp1 
expression (n=6,6). (E) Transcripts for Ucp1 of differentiated 3T3-L1 cells infected AAV-
Control (Cont) or AAV-shPgam1 (shPgam1) pre-treated with or without 1 μM of 
Rapamycin. (n=6,6,6,6). (F) Expression of Ucp1 by differentiated 3T3-L1 cells treated 
with or without BCAA (the mixture of 5μM Leucine and 2.5μM Isoleucine and 5μM 



 

 

Valine) (n=6,6). BCAA-free DMEM was used in this experiment. (G) Western blot 
analysis for p62 in differentiated 3T3-L1 cells treated with or without 2 μM of mTOR 
activator (MHY1485). Actin was used as loading control. Right graphs show the 
quantification of p62 expression (n=6,6). (H) Transcripts for Ucp1 of cells prepared in 
Supplemental Figure 8G (n=3,3). Data were analyzed by the 2-tailed Student’s t-test (A–
H). *P<0.05, **P<0.01. Values represent the mean ± s.e.m. NS = not significant. 


