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Cross-species diagnosis of Canavan disease by metabolomics
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Aminoacylase 1 deficiency Canavan disease
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of Acetylamino acids Due to ASPA deficiency, N- o T TR
(Acetylvaline, Acetylalanine, acetylaspartate(NAA) -
Acetylglycine, Acetylserine, accumulates in the urine.
Acetylglutamine) accumulate in *Aspartoacylase
the urine. (EC 3.5.1.15)

(Presentation at the 48th JSBMS)  also called aminoacylase-2

The above-mentioned abnormal accumulated components
are indicators in urinary metabolome analysis.
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9 Cases:4 boys (Age AM~1Y1M), 5 girls (Age 5M~1Y11M) 5 Cases: 23 Cases (Age:2Y~3Y10M) . o2 Cases (Age 7M~3Y)
1 M 1YIM23D Intellectual disability, global developmental delay o  3yiom At 3 months of age, cerebellar ataxia was observed, and from the age of 1,
seizures were recognized, along with nystagmus
2 F 1Y11M9D Growth developmental delay, global developmental delay
3 M SM29D No dat 2 A 7M Growth developmental delay, seizures: Unknown (increased, tremors)
O date
Since being rescued (likely from a situation of neglect), the animal's body size has
4 F 6M1D No date been small, and while it initially exhibited normal gait and agility, abnormalities
5 M 4M3D No date gradually developed. One month ago, it began to have difficulty standing, with
3 Q 3Y particularly noticeable paralysis in the hind limbs. Currently, it is blind, but its
6 F 5M1D Intellectual disability, global developmental delay, head MRI appetite is good, and there are no symptoms of vomiting or diarrhea. MRI
findings: Brain injury syndrome with diffuse multiple abnormal examination shows symmetrical high signal findings and diffuses high signals
signals in both cerebral and cerebellar hemispheres, brain throughout the entire cerebrum
stem, tl:lalamus, baeal ganglia white matter, suspected Seizures started at 2 months of age. Gait abnormalities such as unsteadiness,
congenital metabolic disorder p & o measurement difficulties, and head tremors suggest cerebellar dysfunction. Since
7 M 7M10D Global developmental delay January this year, decreased appetite, hypoglycemia, anemia, and liver
dysfunction have been observed. Currently, the general condition has improved
F M3D N ision i i devel tal del
8 >M3 ystagmus, vision impairment, motor developmental delay c ° 2y Seizures, nystagmus, falling, ataxia, and splaying of the forelimbs are observed.
9 F 1YIM24D Growth developmental delay The animal has an appetite but is unable to eat properly and often spills food
¢ Among the 9 cases, 6 presented with developmental delay, and in 1 case, ¢ Among the 5 cases, 4 presented with seizures ,and in 1 case, characteristic
characteristic white matter changes was confirmed by MRI. brain degeneration was confirmed by MRI.
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- Analytical value Multiple Analytical value Refereg;f)value Multiple

3 19.349 138.2 L 957
Age: 5 6.642 <0.140 47.4
1-6M 6 10.249 ' 73.2 , 5 081 615
8 20.644 147.5 ' '
Age: 4 66.833 62.0
6190 <1078 3 0.808 <0.034 23.8
7 46.569 43.2
4 1. .
1-3Y 2 6.174 <0.064 96.5 : 1 242 265
9 14.629 228.6 ' '
Urinary NAA level of human Canavan disease case shown Urinary NAA level of animal(cat) Canavan disease case shown
increased with 43 to 228 times than normal reference value. increased with 23 to 61 times than normal reference value.
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