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SUPPLEMENTARY MATERIAL LEGENDS
· Supplementary spreadsheet 1: probe values and z scores for TOP1MT, TOP1, TOP2A, TOP2B, TOP3A, TOP3B, and MYC transcript intensities (See Materials and Methods; please note the spreadsheet has one sheet per gene).

· Supplementary spreadsheet 2: TOP1MT correlations with nucleoid genes. Color codes are according to Figure 2B. Correlation coefficient is Pearson’s ρ. P-value is two-sided, and uncorrected for multiple comparisons. N.S.: correlation is not significant. Probe names represent the Agilent 44k array features for any given gene. In case of multiple features, the one with highest correlation to the TOP1MT transcript was reported in Figure 2B. Footnotes are the references from which the list of nucleoid genes was obtained.

· Supplementary spreadsheet 3: probe values, log2 intensities and approximate copy numbers for the MYC locus obtained from NimbleGen 385k aCGH chips (see Materials and Methods; please note the spreadsheet includes several sheets). 

· Supplementary spreadsheet 4: probe values, log2 intensities and approximate copy numbers for the TOP1MT locus on chromosome 8, obtained from NimbleGen 385k aCGH chips (see Materials and Methods; please note the spreadsheet includes several sheets)

· Supplementary spreadsheet 5: List of RT-PCR primers.
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Supplementary Figure 1: Expression analyses of the six topoisomerase across the NCI-60 cell lines. A: Mean-centered chart showing transcript intensities (z scores) in individual cell lines for each of the 6 human topoisomerases. The colored bar on the right indicates the tissues of origin (as reported below the charts). B: Fold variation in gene expression between the highest and the lowest cell lines across the NCI-60. C: Pearson’s correlation coefficients between topoisomerase transcript z scores. Significant (p < 0.05 or less) positive or negative correlations are highlighted in red or blue, respectively. 
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Supplementary Figure 2: MNEGs exhibit smaller variation and are more co-expressed than non-mitochondrial genes in the NCI-60. A: Density plots showing the distribution of mitochondrial nuclear-encoded (blue) and non-mitochondrial genes by standard deviation. The different shapes of the two distributions highlight the higher density of low standard deviations in the MNEG set (p< 0.0001, unpaired t test, two-tailed). X-axis: standard deviation of gene expressions across the NCI-60. Y-axis:  density values estimated using a Gaussian kernel model. B: histogram representing the internal Euclidean distance of 100 random sets of 1618 probes (analysis conducted with R and the package permtest), compared to that of the mitochondrial nuclear-encoded ones (small bar on the left). MNEGs show a significantly smaller internal Euclidean distance (p < 0.01). X-axis: Euclidean distance (arbitrary units). Y-axis: frequency of sets in each Euclidean distance bin.
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Supplementary Figure 3: Clustering of MNEGs based on their correlation reveals co-regulation of genes related to mitochondrial translation. All genes involved in the process of mitochondrial translation are represented here with arbitrary symbols. Red dots besides the symbols indicate genes that were experimentally found to be co-expressed and clustering together according to the Euclidean distance of their correlation profiles (visualized in Figure 3C as cluster 1). The enrichment of genes participating in mitochondrial translation is highly significant (56/103 genes represented are clustering together with the described method; p< 0.0001, hypergeometric distribution test).

[image: image4.png]Probes for non-mitochondrial

genes

Density

10000

20000

30000

40000

2.0

1.5

1.0

0.5

0.0
L

TOP1MT, r=1 B MYC, r=1

TF AP4,r=0.651 (# 1)

- TAF4B, r=0.630 (# 2) 0 TOP1MT
MYC, r=0.628 (#3)
r>0.330 - 154 genes
r>0.254 - 275genes
i sw | T
5 e
S g 500 -
r>0330 = 1917 genes 53
........... jshae]
c ¢
‘n ©
] g8
i
r>0254 -B 4019 genes & <
------------ 1000
r<-0.254 - 2208 genes
1500 -
"""""""" "\ r<-0330 - 1075genes r<-0.2>4
. e 19genes \r<-0330
T T T T T 1 - —
-0.6 -0.2 0.2 0.6 -04 -02 00 02 04 06
Pearson's coefficient Pearson's coefficient
(TOPTMT vs non-MNEGs) (MYC vs MNEGsS)
p < 0.0001
e MINEGS D
== All genome MNEGs Others
i
1 Positively correlating 154 (15.7%) 2659 (12.6 %)
|
i Negatively correlating 19 (1.9%) 1163 (5.5%)
|
} Not correlating 805 17343
|
|
|
} Total 978 21165
|
|

-04 0.0 04 0.8

Pearson's coefficient




Supplementary Figure 4: MYC expression is highly correlated with TOP1MT and is co-expressed with MNEGs. A: Waterfall plot showing Pearson’s coefficients for correlation between TOP1MT transcript intensity in the NCI-60 and the intensities of all non-mitochondrial genes for which quality-filtered probes could be found in the Agilent WHG platform (39,381 probes, corresponding to 21,165 genes). Pearson’s correlation coefficients are sorted from highest positive (top) to lowest negative (bottom). Color codes are as follows: red = Pearson’s > 0.330 (2708 genes, two-tailed p < 0.01), orange = Pearson’s r > 0.254 (5930 genes, two-tailed p < 0.05), turquoise = non significant correlations, light blue = Pearson’s r < - 0.254 (3458 genes, two-tailed p < 0.05), dark blue = Pearson’s r < - 0.330 (1596 genes, two-tailed p < 0.01). B: Waterfall plot showing Pearson’s coefficients for correlation between MYC transcript intensity in the NCI-60 and MNEGs. Color codes are as follows: red = Pearson’s > 0.330 (154 genes, two-tailed p < 0.01), orange = Pearson’s r > 0.254 (275 genes, two-tailed p < 0.05), turquoise = non significant correlations, light blue = Pearson’s r < - 0.254 (55 genes, two-tailed p < 0.05), dark blue = Pearson’s r < - 0.330 (19 genes, two-tailed p < 0.01). 

C: Density plot showing the distribution of Pearson’s correlations (r values) of unselected genomic genes (blue) and MNEGs (red) with MYC. Correlation’s coefficients of MNEGs are shifted to the right, suggesting bias toward positive correlations with MYC as compared with non-selected genomic genes (p< 0.0001, two-tailed unpaired t test). Y-axis: density estimated values using a Gaussian kernel model. D: Contingency table showing numbers and percents of mitochondrial nuclear-encoded or non-mitochondrial genes that correlate positively, negatively or do not correlate with MYC expression. 
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Supplementary Figure 5: TOP1MT and MYC transcripts exhibit high positive correlation in a large independent cancer line set. CIM showing normalized intensity levels for different genes compared to TOP1MT, ranked by correlation coefficient (left side). Probes used to generate the data are shown on the right side of the CIM. TOP1MT and MYC have a Pearson’s coefficient of 0.515, representing the highest level of co-expression in the analyzed data set. Data are from a publicly available dataset comprising 318 cancer cell lines (see Legend) studied with Affymetrix HG U133 Plus 2.0 arrays. Oncomine™ (Compendia Bioscience, Ann Arbor, MI) was used for analysis and visualization of the represented data.
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Supplementary Figure 6: MYC gene shows focal and diffuse DNA amplifications in cancer cell lines.  Plots representing copy number variations in the MYC genomic region including 2,000,000 base pairs (2 Mbps) upstream (light blue) and downstream (dark blue) MYC location (8:128817497:128822855, red squared dot). X-axis: genomic coordinates. Left y axis: Average log2 intensity values of the ratio of the cell line DNA with respect to normal male DNA used as a reference. Right y-axis: approximate DNA copy number (aCGH data from NimbleGen 385k feature Human Whole-Genome chips). In the Figure, a cancer cell line with normal MYC copy number (prostate DU-145), 3 cell lines with focal MYC locus amplification (prostate PC-3, colon SW-620, and leukemia HL-60), and 3 cell lines with diffuse amplification around MYC location (lung NCI-H460 and NCI-H23, ovarian OVCAR-4) are shown. Lower left: table showing, for each represented cell line, the size of the amplified region, and the putative p and q terminal junction locations.
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Supplementary Figure 7: Bone marrow-derived malignant tissues show higher TOP1MT expression than their physiologic counterpart by Electronic Northern analysis, whereas gliomas are among the lowest TOP1MT-expressing neoplastic tissues. For the shown set of non-fetal normal and cancer human tissues, NCBI's Unigene dataset (Hs.data) is mined for information about the number of unique clones per gene per tissue. Clones are assigned to particular tissues by applying data-mining heuristics to Unigene's library information file (Hs.lib.info). Electronic expression results were calculated by dividing the number of clones per gene by the number of clones per tissue. They were then normalized by multiplying by 1M, and the obtained normalized counts are presented on the same root scale as the experimental tissue vectors. For further information, see http://www.genecards.org/info.shtml#exp.

