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Figure S1. Identification of new Smad2 binding partners by Mass 
spectrometry/proteomics, related to Figure 1. Mass spectrometry peptide fragment 
identification of Smad2 and Mfn2. Immunoprecipitation of Flag-tagged Smad2 in COS-7 cells 
was subjected to nano LC-MS/MS and proteomics analyses. The mass spectrometry 
chromatogram peaks and internal sequence of the protein that matched peptide fragments for (A) 
Smad2 and (B) Mfn2 are shown in red.  
 
 
 
 
 
 
 
 



 
 
 
 
 
Figure S2. Biochemical analysis of Mfn2/Smad2 interaction, related to Figure 1 and Figure 
2. (A) COS-7 expressing Myc-Mfn2, Flag-SARA, and Myc-Mfn2 plus Flag-SARA were 
immunoprecipitated with Flag antibody. (B) COS-7 cells were immunoprecipitated with IgG 
control or Smad4 antibody. (C) COS-7 cells expressing Drp1, Drp1 and Flag-Smad2, Drp1 and 
Flag-Smad3 were immunoprecipitated with Flag antibody. (D) COS-7 cells were serum deprived 
for 3 h prior to SB431542 (30 µM) or TGF-β1 (200 pM) treatment for 30 min, then 
immunoprecipitated with Smad2 antibody. (E) COS-7 cells expressing Myc-Mfn1, Myc-Mfn1 
and Flag-Smad2, or Myc-Mfn1 and Flag-Smad3 were subjected to serum deprivation for 3 h 
prior to SB431542 (30 μM) or TGF-β1 (200 pM) treatment for 30 min. (F) COS-7 cells 
subjected to TGF-β1 (200 pM) or SB431542 (30 µM) treatment along with mitotracker (red) for 
15 min prior to fixation. (G) MEECs treated with TGF-β1 (200 pM) or SB431542 (30 µM) for 5 
min were fixed, stained for MTCO1, then quantified. Data shown are representative of 25 cells 
each from three independent experiments. Error bars represent SEM and T-test shows relative to 
control: *p=0.002, **p<0.001. 
 
 



 
 
 
 
 
 
Figure S3. Smad2-mediated mitochondrial fusion, related to Figure 2 and Figure 3. (A) 
Mfn2 staining of control and Smad2-depleted HeLa cells using two shRNA sequences (sh1-
Smad2 and sh2-Smad2). (B) Control and sh-Smad2 MEECs were treated with or without 
SB431542 (30 µM) for 5 min prior to fixation and MTCO1 staining. (C) Quantification based on 
30 cells. (D) Mfn2-/- MEFs transfected with control or sh-Smad2 were treated with TGF-β1 (200 
pM) or SB431542 (30 µM) for 10 min, then stained with mitotracker (red) for 15 min prior to 
fixation and secondary staining for MTCO1 (green). (E) Form factor graph quantification based 
on 20 cells for each group. Data shown are representative of three independent experiments. 
Error bars represent SEM and T-test shows relative to control: *p<0.01, **p<0.05. 
 



 
 
 
 
Figure S4. Structural determinants of the Mfn2/Smad2 interaction, related to Figure 3. (A) 
COS-7 cells transfected with control (vector), WT or mutants (M1-M6) were fixed, co-
immunostained for Myc (red) and Mfn2 (green). (B) Graph represents averaged form factor 
based on at least 20 cells and representative of three independent experiments. Error bars 
represent SD and T-test shows relative to control: *p=0.0006, **p=0.03. (C) Mass 
spectrometry/proteomic identification of RIN1. Chromatogram peaks and peptide sequences 
obtained from Smad2 immunoprecipitate are shown in red. (D) Coommassie staining of 0.5 µg 
His-tag purified Mfn2, Smad2 and RIN1. (E) Purified RIN1 and Smad2 were incubated with 
biotinylated Mfn2 immobilized to streptavidin agarose. As negative control, RIN1, Smad2 and 
non-biotinylated Mfn2 were incubated in streptavidin agarose. 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure S5. Smad2 requirement in RIN1/Mfn2 interaction, related to Figure 5 and 6. (A) 
COS-7 cells expressing Myc-Mfn2, Myc-Mfn2 and RIN1, Myc-Mfn2 and Flag-Smad2-WT, 
Myc-Mfn2, RIN1, and Flag-Smad2-WT together, or Myc-Mfn2, RIN1, and Flag-Smad2Δcyto 
and immunoprecipitated with RIN1 antibody. (B) COS-7 cells expressing RIN1, Myc-Mfn2 and 
RIN1, or RIN1 and Drp1 were immunoprecipitated with RIN1 antibody. (C) A549 control and 
sh-Smad2 stables were transfected with RIN1 and Mfn2, fixed and co-immunostained for RIN1 
(red) and Mfn2 (green). Graph represents averaged form factor quantification of at least 20 cells. 
Error bars represent SEM and T-test shows relative to control: *p<0.01. 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure S6. Characterization of Ras and Rab5 binding to Mfn2, related to Figure 6. (A) 
COS-7 cells expressing RIN1, Myc-Mfn2 and RAS, Myc Mfn2 and RIN1, Myc-Mfn2, RIN1 and 
RAS together were immunoprecipitated with Myc antibody. (B) Graph shows changes in 
MANT-GTP fluorescence from Myc-Mfn2 bound RIN1 and RAS immunocomplexes. Each error 
bar represents the SEM of a representative data set collected out of three independent 
experiments normalized to Mfn2 alone control (*p<0.0007, **p< 0.01). (C) COS7 cells 
expressing RIN1, Mfn2, Mfn2 and RIN1 together were immunoprecipitated with IgG or Rab5 
antibody. (D) Graph shows MANT-GTP fluorescence from isolated Myc-Mfn2 bound RIN1 and 
Rab5 immunocomplexes. COS-7 cells expressing vector only, Mfn2 alone, RIN1 alone, Mfn2 
and RIN1 together were immunoprecipitated with IgG and endogenous Rab5 antibody. Each 
error bar represents the SEM of a representative data set collected out of three independent 
experiments normalized to control (*p<0.01). 



 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure S7: Requirement of Smad2-based Mfn2 activation in mitochondrial function, 
related to Figure 7. (A) Graph represents ATP levels in control and sh-Smad2 Mfn2-/- MEFs 
treated AlK5 inhibitor SB431542 (30 µM) or TGF-β1 (200 pM) for 30 min. Error bars represent 
SEM and T-test shows relative to control no treatment: *p<0.05. (B) Graph shows mitochondrial 
superoxide in control and sh-Smad2 Mfn2-/- MEFs treated AlK5 inhibitor SB431542 (30 µM) or 
TGF-β1 (200 pM) for 30 min. Error bars represent SEM and T-test shows relative to control no 
treatment: *p<0.008. 
 
 
 
	


