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Mitochondrial DNA is 

not depleted by 

linezolid or 

erythromycin relative 

to vehicle control after 

72 hours

Haplogroup B Haplogroup H Haplogroup J

• Haplogroup J cybrids treated with 100 µM 

erythromycin for 72 hours had significantly less 

copies of mtDNA than cells treated with 100 µM 

linezolid (P < 0.05)

• Greater variation in mtDNA copy number was 

observed in haplogroup H cybrids

Treatment with 100 µM linezolid or erythromycin decreases expression of mitoribosome-dependent protein COXII

Haplogroup B Haplogroup H Haplogroup J

• Reduced expression of mtDNA-encoded proteins in the 

absence of decreased mtDNA copy number indicates 

inhibition of mitoribosomes

• SDHB chosen for comparison as Complex II is entirely 

nDNA-encoded

• Decreased expression of nDNA-encoded ETC subunits 

may be caused by instabilities induced by the depletion 

of mtDNA-encoded subunits5,6

• HepG2 WT and HepG2 transmitochondrial cybrids retain bioenergetic capacity despite loss of mitoribosome-dependent proteins
• Treatment with 100 µM linezolid significantly induces glycolysis in all cell types, indicating mitochondrial dysfunction

• A biphasic dose response is 

observed in both HepG2 

transmitochondrial cybrids 

following treatment with either 

drug for 72 hrs

• There is no significant change in 

the basal rates of oxidative 

respiration between haplogroups

• Linezolid causes most significant 

increase in glycolysis in HepG2 WT 

which contain SNP m.2706A→G 

within 16S rRNA encoding region

• Treatment with erythromycin does 

not significantly induce glycolysis in 

any cell type – consistent with less 

clinical severity vs linezolid

Assessment of 

mitochondrial 

function and 

composition

Treatment with 

linezolid or 

erythromycin for 24 

or 72 hours

• mtDNA copy number – assessed using 

qPCR, probing for mtDNA- vs nDNA-

encoded housekeeping genes

• Mitoribosome function – assessed using 

Western blot, probing for mitochondrial 

proteins translated by mitochondrial or 

cytoplasmic ribosomes (encoded by mtDNA 

and nDNA respectively)

• Cellular bioenergetics - assessed 

with high resolution respirometry using

the Seahorse XFe96 analyser 

→ Oxygen consumption rate and proton flux 

are measured in real time, providing insight 

into mitochondrial respiration and glycolysis

Growth of HepG2 WT 

(haplogroup B) and 

HepG2 

transmitochondrial 

cybrids 

(haplogroups H & J) 

Aim
Utilise a panel of HepG2 WT and HepG2 

transmitochondrial cybrids to investigate 
the effect of mitochondrial genome on 

susceptibility to toxicity caused by 
ribosome-targeting antibiotics in vitro 

Conclusions

Nuclear magnetic resonance (NMR) metabolomics is being 

utilised in order to explore further the metabolic 

differences between HepG2 WT (haplogroup B) and HepG2 

transmitochondrial cybrids (haplogroups H and J).

Pilot study has shown significant metabolomic differences 

between cell type, treatment, and time points. 

Introduction

• Bacterial and mitochondrial ribosomes are 

structurally similar as a result of 

endosymbiosis4

• Drugs which inhibit bacterial ribosomes (e.g. 

linezolid and macrolides) may also inhibit 

mitoribosomes

HepG2 cells Depletion of mtDNA via 

EtBr treatment

Forms HepG2 ρ0 

cells

Fusion with anucleate 

cells of known mtDNA
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HepG2 transmitochondrial cybrid 

of known mtDNA sequence

Mitochondrial dysfunction is a key 

mechanism of drug-induced liver 

injury (DILI)

Antibiotics are a main 

cause of DILI 1 

Transmitochondrial cybrids allow us 

to assess the impact of mtDNA 

variation against a constant nDNA 

background

Mitochondrial genetics can 

influence susceptibility and 

severity of clinical adverse 

events 2,3

Hepatocytes have 

many mitochondria

Synergy with other 

toxicity mechanisms1

Haplogroup 12S rRNA SNPs 16S rRNA SNPs

B (HepG2 WT)
750G, 827G, 

1438G
2706G

H (HepG2 

cybrid)

750G, 751G, 

951A

J (HepG2 

cybrid)
750G, 1438G 3010A

• The most significant drug-induced increases in glycolytic 

index were observed in HepG2 WT (haplogroup B) which 

contain the SNP m.2706A→G, a SNP clinically associated 

with drug-induced hyperlactatemia 2 

• The basal rate of ATP production via oxidative 

phosphorylation did not vary significantly between 

haplogroups, but haplogroup J had lower respiration 

compared to haplogroups H and B, reflecting the literature 7

• HepG2 WT and transmitochondrial cybrids can 

recapitulate drug-induced mitochondrial dysfunction 

following dosing with ribosome-targeting antibiotics

• Reduced expression of mtDNA-encoded proteins in the 

absence of decreased mtDNA copy number indicates 

inhibition of mitoribosomes

• Linezolid caused greatest reduction of JATPox, 

consistent with the greater clinical incidence and severity of 

linezolid-induced hepatotoxicity relative to erythromycin 

Next steps
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