
Forms and consequences of 
incompatibility
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Types of mitonuclear interactions and 
potential for incompatibilities

Hill et al. 2019

Contact

Mito



Protein-protein interactions



Assembly factors
Mitochondria are critical for cellular energy generation and 
house oxidative phosphorylation (OXPHOS) complexes, which 
are under dual genetic control. A study finds that transcript 
translation and complex assembly are partitioned, and 
OXPHOS complexes III, IV and V are built at spatially defined 
regions of the mitochondrial inner membrane.

Stoldt, S. et al. Nat. Cell Biol., https://doi.org/10.1038/s41556-
018-0090-7 (2018).

https://doi.org/10.1038/s41556-018-0090-7


Supercomplexes



Protein-DNA

Hill et al. 2019

Ellison and Burton 2006



Protein-DNA interactions



Protein-RNA

Hill et al. 2019



tRNA-tRNA synthetases

Adrion et al. 2015



mt tRNAs

Sharbrough et al. 2017



Ribosomal proteins – mt rRNA

• Also nuc ribosomes with nuc rRNA
• 12S, 16S, 18S, 28S, etc.
• Lots of gains/losses in N proteins

Sharbrough et al. 2017



Proteins – mt mRNA

• 100s of PPR proteins
• CMS



Evidence of incompatibilities - mismatching

• Cybrids
• Make a mismatched cell in the lab

• MRT 



Cybrids

• Can create mismatches from 
anything, even non-viable 
combinations
• Primates, rodents, yeast, 

model species
• Biomedical



THE WORST THING IN THIS BOOK



Hybrid parental backcrossing

• Must be reproductively compatible
• More realistic
• Labor intensive
• Subject to selection



A few examples



A few examples

Burton, lots of work



Mitonuclear epistasis and DMIs

Mossman et al. 2016



G x G x E effects

Mossman et al. 2016


