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Supplementary Figure 1.  Characterisation of IHG-1 overexpressing and knockdown cell lines. (A) 
Total cellular RNA was prepared from HeLa cells stably overexpressing IHG-1 or mts-IHG-1. IHG-1 
mRNA was quantified by real time PCR. Results were normalised to 18srRNA, and are expressed as 
relative quantification (RQ) versus cells transduced with an Empty Vector (EV). (B) Whole cell lysates 
from cells in A were analysed by immunoblotting with antibodies specific for V5. (C) Total cellular 
RNA was prepared from HeLa cells stably expressing tetracycline-inducible shRNAi constructs specific 
for IHG-1 or with a scrambled construct (Scr) cultured in the presence or absence of doxycycline (dox) 
for 96 hours. IHG-1 mRNA was quantified as in A. (D) Whole cell lysates from cells in C were analysed 
by immunoblotting with antibodies specific for IHG-1. -actin demonstrates equal protein loading. (E) 
Whole cell lysates from HeLa cells were incubated with GTP-agarose or unbound agarose beads for 2 
hours. Mfn2 bound to agarose beads was assessed by Western blotting.  
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Supplementary Figure 2. Doxycycline treatment of cells does not alter mitochondrial morphology or 
fusion. (A) HeLa cells expressing tetracycline-inducible scrambled shRNAi constructs (Scr) were 
transduced with lentiviral vector expressing mtGFP. Cells were then cultured in the presence or absence 
of doxycycline (dox) for 96 hours. Representative confocal images of each cell line are shown on the 
left. Mitochondrial morphology was scored as normal, fragmented, fused or elongated for at least 15 
cells for each per experiment. Graphs in the right hand panel present the data as the mean and standard 
error of the mean for 3 independent experiments (n=45).  Black squares= Scr ShRNA cell lines –dox; 
red triangles = Scr ShRNA cell lines + dox. (B) Fluorescence recovery after photobleaching (FRAP) 
assessments were carried out by live cell imaging of cells in A. Fluorescence recovery was analysed for 
at least 15 cells for each cell line per experiment. Fluorescence recovery over time is expressed as a 
percentage of the original fluorescence prior to photobleaching (left panel). For each individual cell 
assessed the AUC was calculated and is presented in the right hand panel. Results are presented as the 
mean and standard error of the mean for 3 independent experiments (n=45). Scale bar, 10 µm. (C) Cells 
from A were transduced with lentiviral vector expressing either mtGFP or mtRFP. GFP and RFP cells 
for each cell line were co-cultured and fused by incubation with polyethylene glycol (PEG). 
Mitochondrial fusion, as measured by overlapping RFP and GFP fluorescence, was assessed over 12 
hours. Representative confocal images for each cell line are shown. Scale bar, 20 µm. 
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Supplementary Figure 3. Doxycycline treatment of cells does not alter respiration or ATP production. 
(A) HK2 cells expressing tetracycline-inducible scrambled shRNAi constructs (Scr) were cultured in the 
presence or absence of doxycycline (dox) for 96 hours. Oxygen consumption rate (OCR) was then 
measured. Basal respiration and respiratory capacity are shown for each cell line.  (B) Intracellular ATP 
levels were measured in cells from A. *, p<0.05; **, p<0.01; mean  SEM; n = 4 throughout. 
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Supplementary Figure 4.  Altered expression of IHG-1 results in altered mitochondrial morphology. 
HeLa cells expressing tetracycline-inducible shRNAi constructs specific for IHG-1 were transduced 
with lentiviral vector expressing mtGFP. Cells were then cultured in the absence (A) or presence (B) of 
doxycycline (dox) for 96 hours. Control HeLa cells (Empty vector) (C) or cells stably overexpressing 
IHG-1 (D) were transduced with lentiviral vector expressing mtGFP. Ten confocal images of each cell 
line are shown. 
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Supplementary Figure 5. Loss of IHG-1 expression does not increase mitochondrial association with 
lysosomes. HeLa cells stably expressing tetracycline-inducible shRNAi constructs specific for IHG-1 or 
with a scrambled construct (Scr) cultured in the presence or absence of doxycycline (dox) for 96 hours 
were stained with MitoTracker Green and LysoTracker Red (both from Invitrogen). Fluorescence was 
analysed by confocal microscopy. Apoptosis was induced by treating cells with staurosporine. 
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Supplementary Figure 6. IHG-1 does not alter expression of components of the mitochondrial fusion 
and fission machinery. (A) Total cellular RNA was prepared from HK2 cells stably expressing 
tetracycline-inducible shRNAi constructs specific for IHG-1 or with a scrambled construct (Scr) 
cultured in the presence of doxycycline (dox) for 96 hours. Drp-1, Fis1, Mfn1, Mfn2 and OPA1 mRNA 
were quantified by real time PCR. Results were normalised to 18srRNA, and are expressed as relative 
quantification (RQ) versus cells transduced with a scrambled construct (Scr). (B) Whole cell lysates 
from cells in A were analysed by immunoblotting with antibodies specific for Mfn1, Mfn2 and Drp-1. 
(C) Whole cell lysates from HeLa cells stably overexpressing IHG-1 or control cells (EV) were analysed 
by immunoblotting with antibodies specific for Mfn1, Mfn2 and V5. Actin antibody binding 
demonstrates equal protein loading. 
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Supplementary Figure 7. IHG-1 increases mitochondrial fusion. HeLa cells expressing tetracycline-
inducible shRNAi constructs specific for IHG-1 were transduced with lentiviral vector expressing either 
mtGFP or mtRFP. Cells were cultured in the (A) absence or (B) presence of doxycycline (dox) for 96 
hours. GFP and RFP cells for each cell line were co-cultured and fused by incubation with polyethylene 
glycol (PEG). Mitochondrial fusion, as measured by overlapping RFP and GFP fluorescence, was 
assessed over 12 hours. Representative confocal images for each cell line are shown. Scale bar, 20 µm. 
(C) Control HeLa cells (Empty Vector) and cells stably overexpressing (D) IHG-1 were transduced with 
lentiviral vector expressing either mtGFP or mtRFP. Mitochondrial fusion was assessed as in A and B 
over 10 hours. Representative confocal images for each cell line are shown. Scale bar, 20 µm.  
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Supplementary Figure 8. IHG-1 protects cells from ROS-induced loss of mitochondrial membrane 
potential. HeLa cells stably overexpressing IHG-1 or control cells (Empty Vector) were treated with 10 
mU/ml glucose oxidase. Mitochondrial membrane potential (MMP) was assessed at 16 hours using JC-1 
staining and flow cytometric analysis. *, p<0.05; mean  SEM; n = 3. 
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Supplementary Figure 9. Effect of TGF-β1 on the expression of Mfn2, Drp1 and mitochondrial 
electron transport chain complexes. HK2 cells stably expressing tetracycline-inducible shRNAi 
constructs specific for IHG-1 or with a scrambled construct (Scr) cultured in the presence of 
doxycycline (dox) for 96 hours were stimulated with TGF-β1 (5ng/ml) for the indicated times. Whole 
cell lysates were prepared and analysed by immunoblotting with antibodies specific for (A) Mfn2 and 
Drp1 and (B) complex II (Succinate dehydrogenase [ubiquinone] iron-sulfur subunit [SDHB]) and 
complex V (ATP synthase alpha-subunit [ATP5A]) of the mitochondrial electron transport chain. Actin 
antibody binding demonstrates equal protein loading. Alterations in protein expression were analysed by 
densitometry. Results are shown as the mean +/- SEM for at least 3 independent experiments. 
Differences in means are not significant. 
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Supplementary Figure 10. IHG-1 binds to Mfn1 and Mfn2. HEK293T cells were co-transfected 
withIHG-1-V5 and FLAG-Mitofusin 1 (Mfn1) (A), Mitofusin 2 (Mfn2) (B), Dynamin-related protein 1 
(Drp1) (C) or Myc-tagged mitochondrial fission protein 1 (Fis1) (D). Binding of proteins was assessed 
by immunoprecipitation (IP) and Western blotting. Unprocessed images of original Western blot films 
are shown for Figure 4 A-D along with densitometric analysis. (E) Comparison of levels of IHG-1 
protein co-immunoprecipitated by the indicated proteins. Results are shown as the mean +/- SEM for at 
least 2 independent experiments. *, p<0.05; **, P<0.01 versus Drp1. +, p<0.05; versus Fis1. 
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Supplementary Figure 11. IHG-1 binds to Mfn1 and Mfn2.  (A) Endogenous IHG-1 or Mfn2 was 
immunoprecipitated from HeLa cells. Co-immunoprecipitation of the alternate protein was assessed by 
Western blotting. Unprocessed images of original Western blot films are shown for Figure 4 A-D along 
with densitometric analysis. HEK293T cells were co-transfected with mts-IHG-1-V5 and either 
FLAG-tagged- Mfn1 (B) or Mfn2 (C). Binding of proteins was assessed by immunoprecipitation and 
Western blotting. Unprocessed images of original Western blot films are shown for Figure 4 A-D along 
with densitometric analysis.  
HEK293T cells were co-transfected with mts-IHG-1-V5 and either FLAG-tagged- Mfn1 (B) or Mfn2 
(C). Binding of proteins was assessed by immunoprecipitation and Western blotting. Unprocessed 
images of original Western blot films are shown for Figure 4 A-D along with densitometric analysis. (D) 
Comparison of levels of IHG-1 and mts-IHG-1 protein co-immunoprecipitated by the Mfn1 and 
Mfn2. Results are shown as the mean +/- SEM for at least 2 independent experiments..*, p<0.05. 
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