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Figure 5 Multi-tissue network architecture of mitochondrial gene expression. Network representation of multi-tissue correlation matrix of mito-nDNA%.
Each node represents a tissue, the size of each node is proportional to its degree, and the edge thickness is proportional to the strength of the correlation.

Fig. 4c and d). The adrenal gland exhibited the lowest degree of
coherencewith other tissues(meanr=0.08),while the esophagus
was most coherent with all other tissues (mean r = 0.22; Fig. 4e).
As in mice, the brain substantia nigra and nucleus accumbens
showed a medium positive correlation (r = 0.44, P < 0.0001; Fig. 4f),
consistent with conserved cross-species neuroanatomical and
functional connectivity. Also in agreement with our mouse
cohort, the amygdala and the liver both showed negative cor-
relations with the adrenal gland (Fig. 4g and h). Individuals
with greater mito-nDNA% in their amygdala and liver tended
to have lower adrenal gland mito-nDNA%, indicating minimal
co-regulation and potentially the existence of tradeoffs between
these tissues.

Repeating this analysis with mtDNA% of transcriptome, or
with speci c functional mitochondrial pathways, yielded similar
results (Supplementary Fig. S4). While different mitochondrial
pathways (specialized subsets of genes) exhibited relatively dis-
tinct correlation structures, all pathways exhibited medium cor-
relations between brain regions and among some body tissues.
However, regardless of the mitochondrial gene subsets selected,
there was a uniform lack of coherence among brain body tissue
pairs, con rming the above results for mito-nDNA%. The multi-
tissue network architecture of mitochondrial gene expression
highlighting tissue pairs with the strongest and the weakest
coherence is visualized in Fig. 5. The equivalent network for
mMtDNA% is presented in Supplementary Fig. S5. Tissues of the

same type (e.g. brain regions, digestive tube segments) exhibit the
greatest coherence, as expected, highlighting the tissue speciali-
zation of the mitochondria [23].

The mtDNAcn-based inter-tissue correlation
patterns are consistent with mitochondrial
transcript-based patterns in humans

To validate our transcriptome-based ndings indicating low
coherence between brain and body tissues using a different
method, we leveraged the recently reported qPCR-based catalog
of mtDNAcnh across 52 tissues from 952 GTEx subjects [20]. We
asked whether individuals who have higher or lower mtDNAcn
relative to other people in one tissue also have higher or lower
mtDNAcnh in other tissues. The resulting inter-tissue correlation
structure of mtDNAcn across the same 45 tissues used in our
transcript-based analyses is shown in Supplementary Fig. S6.
The resulting correlation pattern was highly consistent with
that observed using transcript-based indices of mitochondrial
expression. Again, brain body tissue pairs exhibited the lowest
coherence (median r = 0.03). Body body inter-tissue correla-
tions had a median of r =0.10. Again, the highest coherence was
observed between brain tissues (median r = 0.24), with an effect
size highly consistent with both the mouse (median r = 0.25) and
human transcript-based indices of coherence (median r =0.26).
Thus, these results con rm the consistent yet modest coherence
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