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• Mitochondrial disease patients have higher infection susceptibility
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• A study from our lab shows that patients’ immune cells show blunted immune response to a 

challenge2

• Patients’ cells (and immune cells) contain a mixture of both mutant and non-mutant 

mitochondrial DNA, and this proportion (Mut:nonMut, i.e. heteroplasmy) varies among immune 

cell types3

1 Stokes et al. JCI Insight (2022).
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➡ How do mtDNA defects translate to immune-cell function? Could maladaptive immune-cell 

bioenergetics be contributing to disease progression and infection susceptibility?
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Van Noorden et al. 2022, J Histochem Cytochem

What is cellular bioenergetics?
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The study of how cells use the food we eat and the air we breathe to make ATP, the energy 

currency of the cell

What is cellular bioenergetics?

Glycolysis
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Van Noorden et al. 2022, J Histochem Cytochem

We can measure that!

Oxygen consumption rate 
OCR

Extracellular acidification rate 
ECAR

Glycolysis

Glycolysis - proxy
OXPHOS - proxy
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• Monocytes

 • Innate WBC that patrols and clears debris, can become macrophages/dendritic cells

 • Mitochondria help regulate inflammation and fuel role changes

• Lymphocytes

 • Adaptive WBC (B and T cells) that target specific threats and build immune memory

 • T cells have reduced mtDNA heteroplasmy levels in MD patients carrying m.3243A>G mutation1

• Neutrophils

 • Most common innate WBC; first responders to bacterial infection and early inflammation

 • Have few mitochondria; use them mainly for signaling 

• Platelets (thrombocytes)

 • Form clots to stop bleeding; also support immune signaling during injury/infection

 • Rich in mitochondria that help power activation and clotting.

Immune cell subtypes used in MiSBIE

3



• Monocytes

 • Innate WBC that patrols and clears debris, can become macrophages/dendritic cells

 • Mitochondria help regulate inflammation and fuel role changes

• Lymphocytes

 • Adaptive WBC (B and T cells) that target specific threats and build immune memory

 • T cells have reduced mtDNA heteroplasmy levels in MD patients carrying m.3243A>G mutation1

• Neutrophils

 • Most common innate WBC; first responders to bacterial infection and early inflammation

 • Have few mitochondria; use them mainly for signaling 

• Platelets (thrombocytes)

 • Form clots to stop bleeding; also support immune signaling during injury/infection

 • Rich in mitochondria that help power activation and clotting.

Immune cell subtypes used in MiSBIE

3



• Monocytes

 • Innate WBC that patrols and clears debris, can become macrophages/dendritic cells

 • Mitochondria help regulate inflammation and fuel role changes

• Lymphocytes

 • Adaptive WBC (B and T cells) that target specific threats and build immune memory

 • T cells have reduced mtDNA heteroplasmy levels in MD patients carrying m.3243A>G mutation1

• Neutrophils

 • Most common innate WBC; first responders to bacterial infection and early inflammation

 • Have few mitochondria; use them mainly for signaling 

• Platelets (thrombocytes)

 • Form clots to stop bleeding; also support immune signaling during injury/infection

 • Rich in mitochondria that help power activation and clotting.

Immune cell subtypes used in MiSBIE

3



• Monocytes

 • Innate WBC that patrols and clears debris, can become macrophages/dendritic cells

 • Mitochondria help regulate inflammation and fuel role changes

• Lymphocytes

 • Adaptive WBC (B and T cells) that target specific threats and build immune memory

 • T cells have reduced mtDNA heteroplasmy levels in MD patients carrying m.3243A>G mutation1

• Neutrophils

 • Most common innate WBC; first responders to bacterial infection and early inflammation

 • Have few mitochondria; use them mainly for signaling 

• Platelets (thrombocytes)

 • Form clots to stop bleeding; also support immune signaling during injury/infection

 • Rich in mitochondria that help power activation and clotting.

Immune cell subtypes used in MiSBIE

3



• Monocytes

 • Innate WBC that patrols and clears debris, can become macrophages/dendritic cells

 • Mitochondria help regulate inflammation and fuel role changes

• Lymphocytes

 • Adaptive WBC (B and T cells) that target specific threats and build immune memory

 • T cells have reduced mtDNA heteroplasmy levels in MD patients carrying m.3243A>G mutation1

• Neutrophils

 • Most common innate WBC; first responders to bacterial infection and early inflammation

 • Have few mitochondria; use them mainly for signaling 

• Platelets (thrombocytes)

 • Form clots to stop bleeding; also support immune signaling during injury/infection

 • Rich in mitochondria that help power activation and clotting.

Immune cell subtypes used in MiSBIE

3



Immune cell bioenergetics in MiSBIE

Agilent
4

nControl = 66
nMD = 34



Immune cell bioenergetics in MiSBIE

Agilent
4

nControl = 66
nMD = 34



Immune cell bioenergetics in MiSBIE

Agilent
4

nControl = 66
nMD = 34



Immune cell bioenergetics in MiSBIE

Agilent
4

nControl = 66
nMD = 34



Immune cell bioenergetics in MiSBIE

Agilent
4

nControl = 66
nMD = 34



Immune cell bioenergetics in MiSBIE

Agilent
5



Immune cell bioenergetics in MiSBIE

Agilent

Example readouts:
• OxPhos and Glycolysis at rest

• Bioenergetic capacity under challenge

• Bioenergetic efficiency
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➡ Monocytes and Platelets have lower OxPhos-derived ATP production rates without 

compensatory upregulation of glycolysis
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Metabolic flexibility under challenge
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Metabolic flexibility under challenge

Spare capacity
Reserve above baseline

(Max-Baseline) / Baseline *100 

Max capacity
Estimated maximum mitochondrial 

ATP production rate
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Metabolic flexibility under challenge
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➡ Control and mitochondrial disease immune cells respond similarly to challenge
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Immune cell bioenergetic efficiency

Coupling efficiency
How much of baseline respiration is productively 

making ATP rather than being lost as leak
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Immune cell bioenergetic efficiency
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➡ Lymphocytes produce ATP less efficiently
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o Immune cell subtype-specific bioenergetic profiles
o Subtle differences between control and MD at baseline in monocytes and platelets
o Lymphocytes produce ATP less efficiently
o No differences under challenge
 This indicates that the cells could theoretically produce more ATP
 Immune vulnerability because of other factors?11
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Outlook

mitotyping

Curious about single cell mitotyping?  Visit poster #2!
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