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Abstract: [ Objective] To explore the clinical and genetic characteristics, treatment and prognosis of children with do-
pa—responsive dystonia due to tyrosine hydroxylase deficiency (THD).[Method] The clinical data of 6 children with dopa—
responsive dystonia due to THD, who were admitted to the Department of Neurology of Guangzhou Women and Children’s
Medical Center from June 2017 to Nov 2020, were retrospectively analyzed. [Results] These 6 children (4 boys and 2
girls) , who came from four different families, suffered from dystonia. The median age of onset was 11.5 months (range
from 3 months to 4 years). Compound heterozygous TH gene mutations were found in six patients. Seven different mutations
were identified in the TH gene including five known mutations: ¢.698G>A (p.R233H), c.1145T>C(p.1382T), c.739G>A
(p.G247S), c.1481C>T(p.T494M) , ¢.880G>C (p.G294) and two novel mutations: c.1279A>G (p.Y427H) and c.1128_
1138del (p.Q377GfsTer12). The patients took different doses of Madopa, ranging from 2 to 15 mg/(kg-d) in maintenance.

All the patients responded well to Madopa but Case 4 was left with scoliosis.[ Conclusions] THD can cause a broad range of
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clinical symptoms and severity. Early identification and initiation of levodopa therapy significantly improved the prognosis.

We here identified two novel heterozygous variant in TH (c.1279A>G and c.1128_1138del). Our study expands the spec-

trum of genotype of THD in China, providing new insights into the molecular mechanism of THD. Genetic testing can make

a definite diagnosis.
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Table 1 Clinical manifestations, treatment and prognosis of 6 children with THD

Patients #1 #2 #3 #4 #5 #6
Gender F M M F M M
Age of onset 11 mo 1yr, 5mo 1yr 4yr 3 mo 3 mo
Age of diagnosis 1yr, 1 mo 1yr, 9mo 9yr 17 yr, 2 mo 2 yr, 2 mo 2 yr, 2 mo
Motor development delay + + + + + +
Slurred speech - - - = + +
Mask face + = = + - _
Tremor - - = = - -
Hypersalivation + - = = + +
Truncal hypotonia + + + + + +
Limbs hypertonia + + + + + +
Weakness of limbs + + + + + +
Brisk deep tendon reflexes = + + + - =
Diurnal fluctuation + - + = - -
Madopa initial dose, mg/(kg-d) 5.5 5 2.6 2.1 5 5
Madopa current dose, mg/(kg-d) 5.5 10 4 2 15 15
Age of obvious improvement 1yr, 2mo 2 yr, 6 mo 9yr 17 yr, 2 mo 2 yr, 6 mo 2 yr, 6 mo
+:yes; — :no; F:female; M:male, mo: months; yr :years
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Table 2 TH gene test results of 6 children with tyrosine hydroxylase deficiency

Patients Gene locus Amino acid alteration Exon Mutation Parental Origin
- c.698G>A p.-R233H 5 missense Paternal
c.1279A>C p-Y427H 11 missense Maternal
. c.1145T>C p-1382T 11 missense Paternal
¢.739G>A p-G247S 7 missense Maternal
e ¢.1481C>T p-T494M 10 Missense Paternal
c.1128_1138del p-Q377G{sTer12 14 frameshift Maternal
" c.1481C>T p-T494M 10 missense Paternal
c.1128_1138del p-Q377GLsTerl2 14 frameshift Maternal
. c.1145T>C p.I382T 11 missense Paternal
¢.880G>C p-G294R 8 missense Maternal
o c.1145T>C p.1382T 11 missense Paternal
¢.880G>C p-G294R 8 missense Maternal

1382T

R233H G294R Y427H T494M

4

Regulatory domain | 1

Catalytic domain 1

Oligomerization domain
G247S Q377GfsTer12

The TH protein consists of four subunits, each of which consists of
three domains including a regulatory domain, a catalytic domain and an
oligomerization domain. The new mutant is shown in pink.

E1 AZETHFIARHE 6] E LRI S 5 L 3T
Fig.1 Sequence alignment of mutant sites between hu-
man TH and the 6 children in this study
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