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Mitochondrial particle

Intercellular communication mediated by mitochondrial particle
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Recent reEorts suggest that mitochondrial particles (MPs) released from
cells have biological functions, but their roles and characteristics in crosstalk between cells with
and without mitochondrial dysfunction through MPs remain unknown. This study demonstrated that one
of ADP/ATP translocators was increased in MPs released from cells with mitochondrial dysfunction
compared with those from normal cells, whereas mitochondrial respiratory chain complex subunits were
significantly decreased. Moreover, not only mtDNA but also nuclear DNA were detected in MPs from
both type of cells. More importantly, the mitochondrial respiration-deficient cells and normal cells
could incorporate MPs, but the majority of mitochondria contained in MPs were not functional. These
results imply that mitochondrial DNAs and proteins contained in MPs may act as signaling molecules
and play an important role in crosstalk between cells through MPs.
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2sD 2SA MP
MP 1083
Mitochondrion ~ Nucleus  Endoplasmic reticulum  Golgi  Endosome  Cytoskeleton  Cell
surface 159 467 134 100 94 170 84
PANTHER Gene Ontology (GO)

positive regulation of RNA polymerase Il transcriptional preinitiation complex assembly (GO:0045899)
pyrimidine nucleotide metabolic process (GO:0006220) ribosomal large subunit assembly (GO:0000027)
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Table 1. MP Gene Ontology
GO Biological Process enrii‘;lrcri]em p-value FDR
Zzzletle;e(gggggzso;;l\)m polymerase Il transcriptional preinitiation complex 15.71 5.68E-04 7.02E-03
pyrimidine nucleotide metabolic process (GO:0006220) 12.27 2.46E-04 3.73E-03
nucleoside monophosphate metabolic process (GO:0009123) 9.82 1.09E-05 2.44E-04
ribosomal large subunit assembly (GO:0000027) 8.03 1.09E-05 2.43E-04
ribosomal subunit export from nucleus (GO:0000054) 7.85 3.72E-03 3.14E-02
DNA unwinding involved in DNA replication (GO:0006268) 7.85 3.72E-03 3.12E-02
pyrimidine nucleobase metabolic process (GO:0006206) 7.85 3.72E-03 3.10E-02
glycolytic process (GO:0006096) 7.64 1.37E-04 2.23E-03
cytoplasmic translation (GO:0002181) 7.17 7.09E-10 5.42E-08
actin filament depolymerization (GO:0030042) 7.14 4.87E-03 3.96E-02
MP MP 15
68 72 GO
apoptotic chromosome condensation (GO:0030263) ADP transport
(GO:0015866) nucleobase biosynthetic process (GO:0046112) Table
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actomyosin contractile ring assembly (GO:0000915) glutathione transport (GO:0034635) mitotic

spindle elongation (GO:0000022) Table 3
MP MP
MP
Table 2. MP Gene Ontology
GO biological process _FOId p-value FDR
enrichment
apoptotic chromosome condensation (GO:0030263) >100 2.16E-04 3.23E-02
ADP transport (GO:0015866) >100 2.88E-04 4.14E-02
nucleobase biosynthetic process (GO:0046112) 43.8 6.33E-05 1.05E-02
SRP-dependent cotranslational protein targeting to membrane (GO:0006614) 31.94 1.65E-12 2.63E-09
viral transcription (GO:0019083) 26.66 8.74E-12 8.20E-09
Table 3. MP Gene Ontology
GO biological process enri'::(r)llrient p-value FDR
actomyosin contractile ring assembly (GO:0000915) >100 2.16E-06 1.38E-03
glutathione transport (GO:0034635) >100 1.74E-04 3.42E-02
mitotic spindle elongation (GO:0000022) >100 6.32E-06 2.97E-03
immunological synapse formation (GO:0001771) 724 1.73E-05 6.12E-03
establishment of apical/basal cell polarity (GO:0035089) 43.44 6.59E-05 1.55E-02
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(3)MP mtDNA
MP  mtDNA Table 4. PCR MP DNA
Ct
DNA mtDNA MT-ND1 18S rRNA
MT-ND1 157+0.011  21.3+0.003
DNA MP 153+0013  20.8+0.006
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