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Novel Mutation of TH Gene

DUAN Li—fen', WANG Hui-ping', SUN Ying', WANG Chun—xia', WANG Zuo-hua',
ZHANG Xia', SHEN Ru’
(1.Department of Pediatric neurology, 2. Department of laboratory , Kunming Children’s Hospital , Kunming 650228,
China)
Correspondence to: SHEN Ru; E-mail : shenru2009@163.com

Abstract: [ Objective] To study the mutation characteristics of Tyrosine hydroxyls (TH) gene in a pedigree with
dopa—-responsive dystonia (DRD ). [ Methods ] Extraction of genomic DNA from peripheral blood of a proband and his
parents and two sisters using high—throughput sequencing (NGS) method were detected on 256 known pathogenicity
genes associated with dystonia and dyskinesia. [ Results] Mutations on tyrosine hydroxylase (TH) gene in the exon 14 and
exon 9 were detected in the proband and his eldest sister in this pedigree. They had a complex heterozygosity of ¢.1481C >
T (p.Thr494Met ) and ¢.943G >A (p.Gly315Ser ) , and one heterozygous mutation was carried by parents respectively.
The mutation was not detected in his second sister and 50 people with normal phenotype controls. [ Conclusion] The
mutations of TH gene c. 1481C > T (p.Thr494Met) and c. 943G > A (p.Gly315Ser) led to the gene abnormality in DRD
family, and a new mutation of TH gene was found, which expanded the relationship between DRD genotype and clinical
phenotype. It is vital that early accurate diagnosis and treatment of DRD is the key to improve prognosis.
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Fig.1 Pedigree of DRD patients
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Table 1 Clinical characteristics of 2 patients and 1 asymptomatic relationship in a family with dopa reactive dystonia

Projects III'; (Proband ) Il (The eldest of proband ) I[,(The 2™ sister of proband )
Gender Male Female Female

Age 4 years and 8 months 11 years and 9 months 8 years

Age of onset 4 years Postnatal No

Duration of disease 8 months 11 years 9 months No

Symptom Lower limbs weak for 8 months, She has been bedridden since childhood, No

Diurnal fluctuation

Positive characteristics

Copper—protein
EEG, Nerve
conductionand MRI
Medication

Current situation

aggravated with claudication on

the left lower limbs for half a month

Yes

Shambling gait, landing on the toes when
walking, movement slightly limited on the
right ankle joint, slight foot ptosis of the

left lower extremity,muscle strength level

4 on the double lower limbs

Normal
Normal

Levodopa 60 mg/d

The symptoms were relieved on the day of

medication, and completely controlled in

unable to stand up, sit or stand, can only move

her limbs, cannot hold objects, with normal

development of intelligence and language, and

she has once been diagnosed as "cerebral palsy".

No No
Normal verbal responses, severe contracture of No
the joints of the arms and legs, significant

reduction in muscle volume, grade II muscle

strength of the arms and legs, and severe lateral

curvature of spine

Normal Not checked
Normal Not checked
Levodopa 375 mg/d No

The symptoms were significantly relieved after Normal

2 years and 7 months of follow—up. She can

1 month. now walk, run, do housework, go to school, and
her scoliosis and joint contracture were
significantly improved
®2 REERSIMEEERFT
Table 2 Primer sequence of reaction system
Object Gene  Transcript  Nucleotide changes Site Information of primer
M1, M2, M1, M2, 13, TH NM_199292 c.1481C>T chrl11:2185569 F:GCACCTAGCCAATGGCACTC

50 cases for Normal controls

R:GAGGGGAGCAAAGCCCTCTA

c.943G>A chr11:2187990 F:AGCAGGCAGCACACTTCAC

R:CTAAAGCCACCAGCAAAAGC

22 EHDIEREGETNER
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A, B: proband

{ | N N % . . 1 . | A - Ve - ) Vi ALY B
440 450 o .. »o . 260
C,D: the eldest sister : | | ’ | [ \ . ( '
of proband | i ‘ [l A | | "\ M -
I 1 ! ] \ ! ‘ C L / \ L lennde D
440 450 ) 250 260
' ' ‘ N '
E,F: the father “ \ A ‘ ‘ | ] | | (1l | ‘
1 {1 | ! (
of proband (1] A f | (| |
| TRIRIRIRY I\ | |
REAREN! y V| /BN’ E _AUNANAN B.YAN JALF
440 450 210 220
G,H: the mother \ A v . A ‘ '
\ | \ \
of proband ‘ Nta PN i1l
1_A 1.X Y i_A . B S - G " | s ¢ W . .| . H
440 450 240 250
1,]J: the second elder | | i f | h f \ I ‘ | '
"N | I \ [ \ &
sister of proband ‘ | [1]1 { AN TANIEA [ )
| 1/ ‘ TRV | | \ M\ \ | \ \ [
y_V_\ I \ ! B V]

The red arrow indicates a mutation site. A, C, E, G and I were the family variation of 943G>A site, respectively; B, D, F, H and J were the

family variation at the t—site of > of ¢.1481C, respectively.
2iIZRFAZTHERNF R
Fig.2 The results of sanger sequencing of the TH gene from I3, Ill1, 11, 12 and 1lI2 samples were as follows

This mutation is predictedtobe PROBABLY DAMAGING with a score of 1.000 (sensitivity: 0.00; specificity: 1.00)

r T T T T 1
0.00 8.20 0.490 0.60 0.80 1,08
¢.1481C>T (p. Thr494Met )

This mutation is predictedtobe PROBABLY DAMAGING with a score of 1.000 (sensitivity: 0.00; specificity: 1.00)
0.00 8.20 9.40 .60 0.80 1.00

The black line illustrating the strength of the possible damaging for the mutation.
B3 PolyPhen—2 %433 B 14 B9 Fo il
Fig.3 Prediction of pathogenicity by PolyPhen-2 software

¢.943G>A (p.Gly315Ser)
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