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How does MSUD alter the development and function of the brain?

A Extreme elevations of BCAAs and BCKAs

A Infants have encephalopathy, coma, seizures, death due
to acute leucine toxicity.

A Treatment with lowBCAA diet and / or liver
transplantation improves BCAA in plasma.

A Unfortunately, even weltontrolled patients often
develop cognitive impairment and neuropsychiatric
iliness. Likely due to ongoing abnormal BCAA
metabolism in brain.

A Previously available mouse models do not survive long
enough to investigate chronic neurologic phenotypes
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How does MSUD alter the development and function of the brain?
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What are the clinical effects of neuronal dysfunction
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Existing MSUD mice: Limited use in studies of chronic neurologic symptoms

Whole body DBT KO Intermediate MSUD mouse
All pups die within 72 hours -Human DBT gene knocked in expressing@¥dbactivity
- Mice live until a median of 6 weeks but are small and have motor defe
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How does impaired BCAA metabolism in brain disrupt neuronal function?
Developing tools to answer this question

Floxed DBT mouse Nestin Cre driver

MNestin '

Brain-specific MSUD KO mouse
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Developing a brairspecificDbt knockout model

Mouse July 2007 (NCBI37/mm9) chr3:116,215,997-116,252,899 (36,903 bp)
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Developing a brairspecificDbt knockout model
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Proposed mechanisms of neuropsychiatric disease in MSUD
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Loss ofDbt expression in brain increases branched chain amino acid levels in cortex
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Loss oDbt expression In brain disrupts untargeted metabolomic profiles in cortex
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Loss oDbt expression in brain disrupts untargeted metabolomic profiles in cortex
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Loss ofDbt expression in brain reduces acylcarnitine species downstream of BCKDH
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A high protein diet exacerbates metabolic abnormalities in the cortex of peripheral
carrier, brain knockout MSUD mice
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A high protein diet exacerbates metabolic abnormalities in the cortex of peripheral

carrier, brain knockout MSUD mice
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What happens when there is loss &fbt expression in either neurons or astrocytes alone?

Presynaptic neuron Astrocyte BBB endothelial cell
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What happens when there is loss &fbt expression in either neurons or astrocytes alone?
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What happens when there is loss &fbt expression in either neurons or astrocytes alone?
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Loss oDDbt in either neurons or astrocytes al

Component 2 (15.6%)
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High protein diet in neuronal or astrocyte MSUD models exacerbates BCAA levels in brain
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Peripheral carrier, brain KO MSUD mice have no significant changes in neuron number
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Peripheral carrier, brain KO MSUD mice have normal dendritic spines in the hippocampu:
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Does the brairspecific MSUD model have abnormalities on EEG?
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Analyzing background frequency shifts in EEG

Comparison of EEG Bands
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Brain-specific MSUD mice demonstrate abnormal hippocampal activity
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Brain-specific MSUD mice demonstrate subtle anxiety phenotypes on behavioral assays
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Is there a better marker of neurologic dysfunction in braspecific MSUD mice?



Could functional neuroimaging detect neurologic deficits?
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