
© Murdoch Children’s Research Institute, 2018

Brain and heart protection:
Looking for treatments for NAXD

Mito Community Summit
November 2024

Nicole Van Bergen

Team Leader, Brain and Mitochondrial Research Group, 
Murdoch Children’s Research Institute, Melbourne

Honorary Research Fellow, Department of Paediatrics 
University of Melbourne, Australia



2

What is NAXD protein?

• NAXD is a normal protein in the mitochondria and other parts of the cell.

• Chemicals inside cells can become ‘broken’ under stress or high temperatures.

• These ‘broken’ chemicals have the wrong shape. 

• These ‘broken’ chemicals are toxic.

• NAXD protein is critical for ‘repairing’ these toxic chemicals to their original shape.
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What causes NAXD-mito?

• Genetic ‘mistakes’ in the DNA of the cell 
that makes NAXD protein.

• This causes problems with the NAXD protein.

• These genetic ‘mistakes’ are inherited. 

• A child needs to inherit this from both 
parents (recessive).
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What happens with NAXD-mito?

• Children with NAXD-mito are born healthy.

• Infection, fever, illness and injury triggers disease.

• Children have a rapid decline in their health. 

• They have brain, heart, skin and other problems.

• Sadly, most children do not survive.
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The journey of NAXD-mito discovery

2017        2018          2019         2020         2021         2022         2023        2024

First individual 
from Sydney 

We identified 
additional cases 
around the world

Lab testing and 
genetics

Published landmark paper

Recognized as a Mito condition

Mito Foundation funding Mito Foundation funding

Mito Foundation Award

Many more individuals identified

Found more individuals with 
different clinical presentations
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Building the evidence for NAXD-mito

2. Genetic testing1. Multiple cases with similar symptoms

Clinical presentation NAXD individuals

1 2 3 4 5 6

Gender M F F M F F

Fever or illness prior to 

deterioration

Y N Y Y Y Y

Neurodegeneration Y Y N Y ? Y

Skin lesions Y Y N Y N Y

Early death Y Y Y Y Y Y

3. Lab studies using 
patient cells to look at 
the ‘toxic’ chemicals
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Building the evidence for NAXD-mito

4. Lab studies to help us predict NAXD 
protein doesn’t work properly

5. Working with lots of people 
working together across the world
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Common symptoms as we have more cases
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Better understanding of clinical and molecular links

Now understand there are two types of NAXD

Different genetics

Isolated NAXD mito Whole-cell NAXD mito

Brain problems
Seizures
Skin lesions
Heart problems
Muscle problems

Brain problems
Seizures
Skin lesions
Heart problems
Muscle problems
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Better models to understand NAXD-mito

Zebrafish models

Stem cell modelsAnimal models
(fish and mice)
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The need for a treatment for NAXD mito

• Most people with NAXD-mito don’t survive. 

• Very short treatment ‘window’

• Limited options for treatment
• careful management of fever 
• Avoiding infections and illness (isolation)
• Very high dose niacin therapy (vitamin B3 or nicotinic acid)

Can we find better treatments by testing existing drugs?
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High throughput drug testing

MCRI’s Disease Modelling and Drug Discovery Facility

Alejandro Hidalgo-Gonzalez, Henry Beetham and Tim Sikora



13• Alejandro Hidalgo-Gonzalez, Henry Beetham and Tim Sikora
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Novel drugs identified from >4000 drugs

• Alejandro Hidalgo-Gonzalez, Henry Beetham and Tim Sikora
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Next steps

 Further drug testing in NAXD-mito cells

 Reversal of disease in animal models

 Testing in stem cell models (e.g. brain and heart cells)

 Continue helping diagnose new NAXD-mito individuals
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