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Computational analyses: MutationTaster and InterVar
MutationTaster can predict the consequence of amino acid
(AA) substitutions; InDels; intronic, synonymous and intron-
exon-border spanning variants. It has a relatively high accu-
racy (88%).1 This tool results in a probability value (p), that
indicates if the variant is likely to be benign (polymorphism)
or likely pathogenic (disease causing).

InterVar combines four prediction models2: (a) Combined
AnnotationDependentDepletion(CADD), (b)GenomicEvolution-
aryRateProfiling (GERPþþ), (c) Sorting Intolerant FromTolerant
(SIFT), and (d) a tool using Ensemble scores based on a Support
Vector Machine (MetaSVM). CADD scores reveal the impact of
human single nucleotide (DNA) substitutions based on 63 variant
annotations from Ensemble, the ENCODE project and UCSC
genome browser.3 GERPþþ indicates the level of conservation
by multiple DNA sequence alignments.4 SIFT analyzes the AA
substitution and predicts if this affects the protein function based
onhomologydataandphysical propertiesof theAA.5MetaSVMis
one of the three most accurate predictors, based on recent
research.6 This tool combines the output of ample individual
methods to obtain a variant interpretation, also using Ensemble.6

Cut-off values are not definite, though the following
deleterious thresholds have been suggested: MutationTaster
(>0.5), CADD (>15), SIFT (<0.05), GERPþþ (>4.4) and
MetaSVM (>0.09).4,7 For all values, except SIFT, a positive
score represents a higher chance to be more intolerable for
alterations, thus more likely to be pathogenic. These compu-
tational analyses can contribute to the classification into five
classes: ‘pathogenic’, ‘likely pathogenic’, ‘VUS’, ‘likely benign’,
and ‘benign’; in accordance to the ACMG guidelines.2

Original Case Report (1)

Additional Case Report via GeneMatcher (2)
This 13-year-old girl was born at 40 weeks of uncomplicated
gestation to non-consanguineous parents. The birth weight

was 3150g. Developmental milestones were normal but dur-
ing kindergarten (4 years old) a delay in motor development
was noticed and she received physiotherapy until 2nd grade (9
years old). Several cognitive tests were normal during her first
school year. Due to a decrease in school performance, a new
neuropsychological test was performed at 12 years of age and
it showed an IQ of 71. Part of the decrease in school perfor-
mance is thought to be due to her Attention Deficit Hyperac-
tivity Disorder (ADHD), whichwas diagnosed at 7 years of age.
At the age of 13 years, she was diagnosed with autism
spectrum disorder (ASD) and later she experienced psychotic
symptoms (hallucinations and delusions), for which antipsy-
chotic medication was started (Aripiprazole). Regarding the
family history, the father had one FS but was never diagnosed
with epilepsy or neuropsychiatric disease.

Additional Case Report via GeneMatcher (3)
This 2-year-old boywas born by vaginal delivery at 35 weeks
of uncomplicated gestation to non-consanguineous parents.
The birth weight was 2807 g. During the first years of life he
was diagnosed with a laryngeal cleft and tracheomalacia, as
well as feeding intolerance and developmental regression. At
the age of 12 months, he experienced a weight decline (from
percentile 39 (9 months of age) to percentile 19 (12 months
of age)). With amino-acid based nutritional formula, nutri-
tional support, and feeding therapy, he has regained weight
(percentile 60 (18 months of age)).

There was a developmental regression (verbal). He said
“ba” “da” “ma” around 8months, and at 12months no longer
babbled. He no longer said consonant sounds but still had
audible vowel verbalizations. At 20 months of age, his
language remained delayed and said few words, such as
“go.” He uses sign language and communicates using a
Picture Exchange Communication System (PECS) board. He
is social and maintains normal eye contact. His mother
reports better receptive language compared with expressive
language. Emotionally, he had some mood fluctuations from
the age of 12 months and periods of being “emotionless.”

Table S1 Metabolic investigations (Original case report [1])

Urine - Alfa-aminoadipine semialdehyde (alfa ASA) negative
- Amino acids and organic acids normal. Slightly reduced creatinine (451 mmol/mol), probably without clinical
significance. A primary deficiency in creatinine metabolism seems excluded.

- Oligosaccharides, mucopolysaccharides, purines and pyrimidines normal

Blood - Copper and ceruloplasmine normal
- Amino acids plasma normal
- Carnitine and acylcarnitine normal
- Coaguluation normal
- Aromatic amino acid decarboxylase normal

CSF - White blood cells 2.0/µL
- Total protein 174 mg/L
- Glucose 84 mg/dL
- Lactate 1.57mmol/L
- Amino acids normal, besides elevated glutamine (Gln). However, Gln en citrulline (Cit) in plasm were normal
and thereby an urea cycle deficiency seems excluded. Elevated Gln could be due an intracranial bleeding although
this was excluded by brain imaging (CT-scan).

- Gamma-Aminobutyric acid, biogenic amines and methylhydrofolate normal

Abbreviations: AA, amino acid; Cit, citrulline; CT, computed tomography; GABA, gamma-aminobutyric acid; Gln, glutamine; WBC, white blood cell
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He currently uses medications to treat gastro-intestinal
problems and mast cell activation syndrome: cetirizine,
famotidine, diphenhydramine, and ketotifen fumarate
sprinkles.
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