Test Information Sheet
TH Gene Analysis in Tyrosine Hydroxylase Deficiency, DopaResponsive Dystonia, and Autosomal Recessive Infantile
Parkinsonism
Disorder also known as: Autosomal Recessive Segawa Syndrome
Clinical Features:
Tyrosine hydroxylase (TH) deficiency is a rare autosomal recessive movement disorder with
onset typically within the first years of life. It is associated with phenotypic variability that
ranges from dopa-responsive dystonia (DRD) to dopa-responsive infantile parkinsonism to
infantile progressive encephalopathy that is not dopa-responsive. Additional features may
include hypotonia, hypokinesia, oculogyric crises and ptosis, and autonomic signs
(temperature instability, hypoglycemia). A diurnal fluctuation of symptoms may be evident.
Carriers are usually asymptomatic but some have been reported with restless leg symptoms
and exercise-induced stiffness. TH deficiency is typically characterized by decreased levels of
homovanillic acid (HVA) and 3-methoxy-4-hydroxyphenylglycol (MHPG) with normal levels of
5-hydroxyindoleacetic acid (5-HIAA) and a decreased HVA/5-HIAA ratio in cerebrospinal fluid.
There is no specific biochemical test for this disorder. The phenotype associated with TH
deficient dopa-responsive dystonia may significantly overlap with DRD caused by pathogenic
variants in the GCH1 gene, but may also be more complex (DRD-plus syndrome).
Inheritance Pattern/Genetics:
Autosomal Recessive
Test Sensitivity:
In several small studies of patients with TH deficiency diagnosed by CSF testing, analysis of
the TH gene identified pathogenic variants in all patients (16 patients or 32/32 TH alleles
characterized).2,3,5,6,7,9 In one study, pathogenic variants in the TH gene were identified in 3/17
patients without variants in the GCH1 gene, and in 3/7 patients with DRD-plus syndrome.8
Test Methods:
Using genomic DNA from the submitted specimen, the coding regions, splice junctions, and
the cAMP response element (located at -74 to -67 bp) of the TH gene are PCR amplified and
capillary sequencing is performed. Bi-directional sequence is assembled, aligned to reference
gene sequences based on NCBI RefSeq transcript and human genome build GRCh37/UCSC
hg19, and analyzed for sequence variants. Concurrent deletion/duplication testing is performed
for most, if not all, of the coding exons using exon-level oligo array CGH (ExonArrayDx), and
data analysis is performed using gene-specific filtering. Probe sequences and locations are
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based on human genome build GRCh37/UCSC hg19. Reported clinically significant variants
are confirmed by an appropriate method. Sequence and copy number variants are reported
according to the Human Genome Variation Society (HGVS) or International System for Human
Cytogenetic Nomenclature (ISCN) guidelines, respectively. Reportable variants include
pathogenic variants, likely pathogenic variants and variants of uncertain significance. Likely
benign and benign variants, if present, are not routinely reported but are available upon
request.
References:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.

Van den Heuvel et al., (1998) Hum Genet 102:644-6
Wevers et al., (1999) J Inher Metab Dis 22:364-373
Janssen et al., (2000) Ann Hum Genet 64:375-382
Furukawa et al., (2001) Neurology 56:260-263
Schiller et al., (2004) Neurology 63:1524-1526
Ribases et al., (2007) Mol Genet Metab 92:274-277
Verbeek et al., (2007) Ann Neurol 62:422-426
Clot et al., (2009) Brain 132: 1753-1763
Zafeiriou et al., (2009) Mol Genet Metab 97:18-20
Pons R et al., (2010) Mov Disord 25(8): 1086-90
Willemsen et al., (2010) Brain 133:1810-1822
Furukawa & Kish. Tyrosine Hydroxylase Deficiency. 2008 Feb 8 [Updated 2014 Jul 17]. In: Pagon RA, Adam MP, Ardinger HH, et
al., editors. GeneReviews® [Internet]. Seattle (WA): University of Washington, Seattle; 1993-2016. Available from:
https://www.ncbi.nlm.nih.gov/books/NBK1437/

207 Perry Parkway, Gaithersburg, MD 20877 | P: 301-519-2100 | F: 201-421-2010 | E: genedx@genedx.com
www. genedx.com

Page 2 of 2, Updated: Oct-18

