Inhibition of mitochondrial protein synthesis with doxycycline
Induces biosynthesis of OXPHOS Complex V
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Background

Mitochondria are structures In the cell. Their main function iIs the production of ATP — a vital energy carrier (Alberts et al., 2013).
Mitochondria make ATP through 5 enzyme complexes during a process called oxidative phosphorylation (OXPHOS). Mitochondria have
evolved from bacteria. Therefore, some antibiotics that kill bacteria also affect mitochondrial function.

Doxycycline Is an antibiotic that inhibits protein synthesis in bacteria as well as mitochondria. (Patel & Parmar, 2020). However, contrary
to expectations, the host lab found that doxycycline induces biosynthesis of 2 mitochondrial proteins, MTATP6 and MTATPS8, while protein
synthesis of all other mitochondrial proteins is reduced (unpublished data, host lab). Both MTATP6 and MTATP8 are part of OXPHOS
Complex V, also known as ATP Synthase, which Is the terminal protein complex responsible for production for ATP (Ahmad et al., 2020).

Understanding the effect doxycycline has on Complex V may potentially grant scientists a treatment or diagnosis option for mitochondrial
diseases, which are currently untreatable and easily misdiagnosed.
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