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Seoondary symbioses -

Birth of
eukaryotes and
mitochondria
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PERIODICUM BIOLOGORUM VOL. 119, No 3, 141-158, 2017



Mitochondrial ATP production system

Mitochondria
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Oxidative phosphorylation (OXPHQOS)
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Antimicrobial Resistance

AMR
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Bacterial respiratory chain is a novel target

ATP synthase Alternative terminal oxidase
Ascofuranone
&\J - isoprenoid tail
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Science. 2005:307:223- PNAS. 2013;110:4580-



Bacterial respiratory chain is a novel target,
bUt!!!!!

ATP synthase inhibitor
Bedaquiline to yeast ATP synthase

Communication Biology. 2020;3:1-

Conserved core structure

Challenging target !
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Similarity of Mitochondrial and Bacterial CcO

| - E. coli
Mitochondrial CcO bo3 Ubiquinol oxidase (UqO)




Mammalian CcO consists of 13 subunits,
but mtDNA only encodes sub I-ll|
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Common in bacteria
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What is the inhibitory mechanism ?

Molecular dynamics (MD) simulation

captures conformational ensembles from a
crystal structure.

j> O2 pathway become narrower

AIFKRZFCCS (FRASE. RAKRE. ERKLE)
HRIITKE (#HEEE) CLOEBEMR

Resonance Raman spectroscopy

detects fine structure that cannot be
assessed by crystallography.

Reoxidation of the reduced heme a;,
was inhibited.
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Distinct surface of the allosteric pocket
for oxidase inhibition

Ligand-based compound search

(in-silico screening)
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Distinct surface of the allosteric pocket

for oxidase inhibition

Bacterial
Oxidase inhibitor

IR (. KRETCE

=) L0d

Sl ES




Conserved allostery into several Antibiotics
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https://ncvc-molpharm.jp/



