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A novel cause for tetrahydrobiopterin responsive
hyperphenylalanemia

Anikster et al have discovered a new treatable cause of hyper-
phenylalaninaemia associated with movement disorders
(Anikster et al 2017). This new metabolic condition is char-
acterized biochemically by a positive newborn screening test
with a moderate elevation of phenylalanine level (84–
460 μM), normal pterins in urine and normal DHPR activity.
Untreated, the clinical phenotype is similar to that of
tetrahydrobiopterin metabolism disorders. In the first few
months/years of life patients develop extrapyramidal symp-
toms, nystagmus, oculogyric crises, dystonia, Parkinsonism,
broad-based gait, delayed psychomotor development, mild
intellectual disability, speech delay and autism.

PAH sequencing was normal in affected individuals. The
hyperphenylalaninemia showed tetrahydrobiopterin sensitivi-
ty during standard loading testing. Cerebrospinal fluid analy-
sis showed a decrease of dopamine/HVA and serotonin/HIAA
with increased HVA/HIAA ratio. Whole exome sequencing
revealed bi-allelic pathogenic variants in DNAJC12 in six pa-
tients from four unrelated consanguineous families from three
different metabolic centers.

Affinity capture-mass spectrometry data from the human
interactome showed that the DNAJ/HSP40 protein encoded
by DNAJC12 is part of the interactome of multiple hydroxy-
lases including phenylalanine hydroxylase, tyrosine hydroxy-

lase, and neuronal and peripheral tryptophan hydroxylase.
In vitro studies demonstrated decreased mRNA and protein
expression in patient fibroblasts and reduced phenylalanine
hydroxylase activity in HEK293 cells in the presence of
DNAJC12 mutations.

The treatment of this novel disease is similar to that for
patients with tetrahydrobiopterin disorders and consists of
tetrahydrobiopterin and neurotransmitter precursors (L-Dopa
and 5-hydroxytryptophan). When started early, at the age of
3 months, the clinical outcome was excellent in the patient
described by Anikster et al. Hence, DNAJC12 sequencing
should be performed in all children with PAH mutation nega-
tive, unresolved hyperphenylalaninemia.

This study demonstrates the power of multicentre collabo-
ration combined with whole exome sequencing to identify a
readily treatable inborn error of metabolism. Metabolic spe-
cialists should remain alert for atypical presentations of meta-
bolic diseases that could lead to the discovery of new disease
entities.
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