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Supplementary Figure 1. Downscaling of mitochondrial preparation, growth curves, and confirmation of ATOM40 knockdown in SILAC experi-
ments. a. Immunoblot analysis for mitochondrial proteins (VDAC, COXIV and LIPDH) and cytosolic EF1a in whole cell extracts (T) and gradient-pu-
rified mitochondria from a standard size preparation (nP) and a small scale preparation (sP). Equal amounts of proteins were loaded in all three 
lanes. Mitochondria isolated under isotonic conditions and purified on Nycodenz gradients are usually prepared from a minimum of approximately 
1011 cells. To reduce the amount of starting material in SILAC experiments, the protocol has been adapted allowing for the isolation of mitochondria 
of equal purity from approximately 1010 cells. b. Growth curves of the eight ATOM40-RNAi cell cultures grown in light (Arg0/Lys0) or heavy 
(Arg10/Lys8) amino acid-containing medium as indicated. Cultures were grown for two or three days in the respective SILAC medium prior to 
induction of ATOM40-RNAi by tetracycline (+Tet). RNAi was induced for 3 days prior to cell harvest and isolation of mitochondria. As control, 
SILAC-labeled ATOM40-RNAi cells were cultured without RNAi induction by tetracycline (-Tet). In total, four independent biological replicates were 
prepared for SILAC-MS analyses including a label-switch. c. Immunoblot analysis for confirmation of ATOM40 knockdown in SILAC experiments. 
Total cell extracts were individually prepared from SILAC-labeled uninduced (-Tet) and induced (+Tet) ATOM40-RNAi cells for each replicate 
depicted in (b). The blot was probed for the RNAi target ATOM40 and the inner mitochondrial membrane protein COXIV for all replicates. Import of 
COXIV depends on ATOM40 leading to the accumulation of its cytosolic precursor form (p) and depletion of its mitochondrial mature form (m) 
following ATOM40 knockdown. The cytosolic protein EF1a serves as loading control.
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Supplementary Figure 2. Reproducibility of SILAC-based proteome data obtained from ATOM40-RNAi experiments following isolation of 
mitochondria by density gradient centrifugation. a. Overlap of proteins with at least one SILAC ratio in gradient-purified mitochondria isolated from 
tetracycline-induced and uninduced ATOM40-RNAi cells in four biological replicates. Rep, replicate. b. Multiscatter plot of protein abundance ratios 
determined in individual replicates. SILAC ratios of proteins detected in gradient-purified mitochondria of induced (+Tet) versus uninduced (-Tet) 
ATOM40-RNAi cells were calculated for each replicate by MaxQuant, log2-transformed and plotted against each other. Values indicate the Pearson 
correlation coefficient between replicates. c. Number of proteins identified and quantified in individual replicates and in total. Black box, quantified 
proteins of the mitochondrial reference proteome defined in this study; gray box, other quantified proteins; white box, proteins not fulfilling our 
criteria for quantification and, thus, not taken into account for further data analysis. Rep, replicate.
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Supplementary Figure 3. Detection of RNAi-induced changes in protein abundances from whole cell extracts and organelle-enriched fractions. 
Changes in the proteome were determined by SILAC-MS in whole cell extracts (a) or organelle-enriched fractions (b, c) prepared from induced 
(+Tet) and uninduced (-Tet) ATOM40- (a, b) or SAM50- (c) RNAi cells. Mean log2 values of normalized (norm.) SILAC ratios of proteins quantified 
in RNAi knockdown experiments are plotted against their respective p-values (-log2 values; two-sided Student's t-test; n=3). Proteins of the 
mitochondrial (left plot in a; b and c) or the non-mitochondrial reference proteome (right plot in a) are marked in dark gray, other proteins in light 
gray. Numbers in brackets in (a) indicate the number of proteins of the respective reference proteome quantified in whole cell extracts of ATOM40 
RNAi experiments. The ATOM40-RNAi cells used for this experiment were taken from the same cultures that were used to isolate mitochondria for 
defining the mitochondrial importome. The vertical dashed line indicates a p-value of 0.05. Core subunits of the ATOM complex are indicated in (a) 
and (b). The β-barrel proteins SAM50, VDAC, the VDAC-like protein Tb927.11.10780 and ATOM40 as well as its partner protein ATOM14 are 
marked in (c).
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Supplementary Figure 4. Determination of significance thresholds for the delineation of the mitochondrial importome. a. F1 scores were calcula-
ted using a modified version of the mitochondrial reference proteome defined in this work (selected OM proteins were excluded; see Methods) as 
set for true positive (TP) hits. F1 scores were determined for defined SILAC ratios starting at the lowest ratio at which at least one TP of our 
mitochondrial reference proteome and one false positive (FP) hit, derived from the non-mitochondrial reference proteome, were present in the data 
pool and increasing stepwise in 0.01-increments until the maximum ratio was reached. The ratio giving the maximum F1 score is referred to as t1. 
Proteins present in the mitochondrial and non-mitochondrial reference proteomes are listed in Supplementary Tables 2a and 2b. +Tet, induced, 
-Tet, uninduced ATOM40-RNAi cells. b. F1 scores calculated as described in (a) using the non-mitochondrial reference proteome as set for TP and 
the mitochondrial reference proteome as set for FP hits. The ratio with the highest F1 score for the non-mitochondrial reference proteins is referred 
to as t2. +Tet, induced, -Tet, uninduced ATOM40-RNAi cells. c. Distribution of SILAC ratios of mitochondrial (black) and non-mitochondrial (gray) 
reference proteins obtained from gradient-purified mitochondria of induced (+Tet) and uninduced (-Tet) ATOM40-RNAi cells. The F1 score t2, 
imposing a more stringent filter on the dataset, was used as significance threshold for the definition of the mitochondrial importome.
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Supplementary Figure 5. Validation of six mitochondrial proteins. a. Volcano plot as shown in Fig. 2b. Proteins selected for further validation of 
their mitochondrial localization are annotated by gene IDs as shown. New mitochondrial candidate proteins are depicted in black, all other proteins 
in light gray. b. Immunofluorescence microscopy analysis of selected proteins of the mitochondrial importome as highlighted in a. Candidates 
expressed in T. brucei as C-terminally tagged c-Myc fusion proteins (red) were stained using anti-Myc antibodies. Mitochondria were visualized 
using anti-ATOM40 serum (green), nuclear and mitochondrial DNA were stained with DAPI (blue). Bar, 10 μm.



15 6

151

22

56

2,520
90%

50

Rep1 Rep2

Rep3
 2,820 proteinsΣ

Supplementary Figure 6
ba

c

lo
g 2 (

ER
V1

 R
N

Ai
 +

/- 
Te

t) 
no

rm
.

log2 (ERV1 RNAi +/- Tet) norm.

6

4

2

0

-2

-4

-6
6

4

2

0

-2

-4

-6
6420-2-4-6 6420-2-4-6

Replicate 2Replicate 1

Replicate 1

R
ep

lic
at

e 
2

R
ep

lic
at

e 
3

0.53

0.61 0.65

R
ep

lic
at

e 
3

cu
m

ul
at

iv
e 

ce
ll 

nu
m

be
r

 (c
el

ls
/m

l)

days
0

1010

109

108

107

2 4 6

cellharvest

-
+

Tet
Tet

Supplementary Figure 6. ERV1-RNAi experiments. a. Growth curves of tetracycline-induced (+Tet) and uninduced (-Tet; control) ERV1-RNAi 
cells. For MS-based quantitative proteomics experiments, induced and uninduced cells were harvested at day 2.5 after addition of tetracycline, 
before the onset of a growth phenotype. b. Overlap of proteins quantified in organelle-enriched fractions prepared from ERV1-RNAi cells by 
quantitative MS employing peptide stable isotope dimethyl labeling. The experiment was performed in three biological replicates. Rep, replicate. 
c. Multiscatter plot of protein abundance ratios determined in individual replicates. For each replicate, normalized (norm.) abundance ratios of 
proteins identified in organelle-enriched fractions of induced (+Tet) versus uninduced (-Tet) ERV1-RNAi cells were determined by MaxQuant, 
log2-transformed and plotted against each other. Values indicate the Pearson correlation coefficient between replicates. Proteins with a mean log2 
ratio of ≤ -1 are depicted in dark gray, all others in light gray.
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Supplementary Figure 7. PEX14-RNAi experiments. a. Growth curve of uninduced (-Tet) and induced (+Tet) PEX14-RNAi cells. The cells were 
grown for 3 days followed by induction (+Tet) of PEX14-RNAi for 4 days. Uninduced (-Tet) cells served as control. For SILAC-MS analyses, 3 
biological replicates were performed. Insert: Immunoblot analysis for confirmation of PEX14 knockdown. Total cell extracts were prepared from 
uninduced (-Tet) and induced (+Tet) PEX14-RNAi cells. Shown are the relative amounts of the RNAi target PEX14 and the cytosolic protein EF1a, 
which served as loading control. b. Overlap of proteins quantified in glycosome-containing fractions from induced (+Tet) and uninduced (-Tet) 
SILAC-PEX14-RNAi cells in three biological replicates. Rep, replicate. c. Multiscatter plot of protein abundance ratios determined in individual 
replicates. Normalized (norm.) SILAC ratios of proteins detected in glycosome-containing fractions of induced (+Tet) versus uninduced (-Tet) 
PEX14-RNAi cells were calculated for each replicate by MaxQuant, log2-transformed and plotted against each other. Values indicate the Pearson 
correlation coefficient between replicates. Proteins with a mean log2 ratio of ≤ 0.59 are depicted in dark gray, all others in light gray.
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Full scans for Figure 4a
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Full scans for Figure 6b 
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Full scans for Supplementary Figure 1a
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Full scans for Supplementary Figure 7a
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