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[Abstract] Dystonia is a syndrome of abnormal involuntary movements that are repetitive, twisting
or patterned, and can result in abnormal postures. Genetic factors play an important role in the
pathogenesis of dystonia. To date, at least 20 dystonic syndromes have been distinguished on a genetic
basis (DYT1-21, except DYT14), 10 of which have had clear causing genes. Recently, major discoveries
have appeared in the genetic field: mutations in the transcription factor THAPI and DNA replication factor
CIP1-interacting zinc finger protein 1 (CIZI) have been linked to adult-onset primary dystonia; proline-rich
transmembrane protein 2 (PRRT2) has been tied to paroxysmal kinesigenic dyskinesia; DYT14 has been
redefined as DYT5 due to a deletion mutation in guanosine triphosphate cyclohydrolase 1 (GCHI). In
addition, the existing diagnostic algorithms for dystonic syndromes rely on the clinicians” experience,
without a streamlined diagnostic pathway. Non-specialist clinicians and neurologists may, therefore, find
diagnosis of dystonic syndromes difficult. This review focuses on the molecular and phenotypic features of
the hereditary dystonias, with emphasis on recent advances. Also an eight-question approach is proposed in
this review to inform specialists and general neurologists on the appropriate diagnostic test for each patient
with a possible dystonic syndrome.

[Key words] Dystonia; Genetic research; Review

This study was supported by Program of National Natural Science Foundation for Young Scientists (No.
81200981) and Scientific Research Innovation Program of Shanghai Municipal Educaiton Commission (No.
13YZ026).

1911 4 , & & % %K Oppenheim B X H “Dystonia( LT J7 BE RS ) ™ — 1) #f 3 S 15t 1% 14 32 3

B AP 5, I 4 AR B M LK 7 B A% (dystonia

doi: 10.3969/.issn.1672-6731.2013.07.004 musculorum deformans)” F1“ 47 PE A /1™ 247 A

HEGIUH [ A AR F IS F R S T I A (IUH % Xt (dysbasia lordotica progressive)” BJHE &, ¥ — 1

5 :81200981) ; FIETTHE & R SR UANH I H (W H &5 Tﬁ‘lBUﬂE Xﬁﬂ:ﬁ#ﬁﬁi\ﬁﬁﬂﬁﬁ'ﬂé’yxﬂifﬂ%ﬁ :Fj_lj
13YZ7026) ' "N o
HEI 2 ok " AL A LW 5 9

4 8200025 1 S8 A B 2 B B B 22 Eﬁﬁﬁ?’”%x%ﬁ%&%ﬁ}“ﬁ b Hfﬁ FRSTITRA

I V353 e 5 T 2 s P 22 95 24 T 5% T Wy A E R o R, A SC A B R A ] A S

W AR B4 28 (Email : chen_sd@medmail.com.cn) %i&%#éﬁéﬁ EI«HR?‘ij Bﬁﬁ%i@ﬂfﬁﬁ(ﬁﬁfﬁfﬁ> i




o E EAR A 2 G 2 2013 47 A S8 13 555 74

Chin J Contemp Neurol Neurosurg, July 2013, Vol. 13, No. 7 . 569 -

Fe AT 58 /N 14 22 56, Sk s DR T A & 9 5 40 B
[ 251 DA ] R 2 4L 52 P 14 32 W 5 s

— LK Ty B R 8 A 2 2 g L

1. 107 56 IR 43 25 2 L 5 06 RO L 9 G B Lk
Ty BRI — RN A M S VRS SR D R
SRk 5 L A s s e R BRI S
fE o HG RS 2 ki 2 0 B ZALHE = K2, B
KR AN (R R R W & RY) RE AR 40 A Oy kb
Btk gt AR B ) e I 42 (R Al
WL5K 77 B 15 L WL 5K 77 B A5 & 0 25 5 AE L & AR P LK
Ji bR AL AR SR LSk T BE RS L 4k & R LSRR
). BRI Z AN, LABOR B R 4K 36 04 92 9 o 28
2 MOk Ak B 56 1 LA UL Sk B Al A F 9T R 2k T
o HET, V2 2 R ALK 7 B A A Bioms 2t N E
BB LR B R o B0 SR R R i R, D R RE
AN ] 28 70 LAk 7 B 65 14 2 8 ML L I R 32 87
YT B AR S8 BB X fE Y HT AR 20 FOIL
5K A 0 R (AR 96 AF A 4w 44 S DYTT ~ 21 BRI Y
BRANDYT 14 &R dh Ay 10 ol B9 6 80 56 R B 22
B (£1) Y. HpDYT1.2.4.6.7.13.17.21 3:[H
AU 2 F 5 M ILSK ) BE % s DYTS5 (DYT5a F1 56) |
11.12.15.16 R BT 28 F Lok ) B 18 & 25 &
fE s DYT8 ~ 10 3 X BY U 25 F & AE 4 L 5K 77 B 6% 5
DYTI18 ~ 20 3 P A 35 6 U5 25 F Rk A 2 2 i i
DYT3 B [ 7 )4 2 F a5t 4% A8 PR Lok Ty B fi o (519
— A S, 2008 4F Wider 55 5t Hii - — 22 0 5 B Pk
U3k 1 B 5 (DRD) &K 3 1Y 32 44 B B3 2R 47 38t 4% 2% 4y
BTG HERR LS 8 7 (19 DYT 14 5L R 60 5, 80 8 % R &
TP S BEIR ST A OK B 1 (GCHT) L 24 4
T A

2. R BURIE I LA R E AR IIRE W
AR ki 22 BT 1 LK 7 B 5 B0 56 Bl EE i R
P LK 7 s 1597 14 S50 56 R4 & BN 5 [ G G
SRR DM 20114 REEE RS NAK
W R A 2 Bl & 12 Sl RS (PKD) K &R & B
PRRT2 HE I AFTE 3 Pl AT 28 748, I S A LB v e T
HAEUR I PRRT2™ K B B WY 5 48 A BF 58
IINLA LA TR — B ) 4R 45 T — &5 51 ', e ah,
LN BRI 4 J5E P L g BE A5 (AOPD ) AH G 25005 JE
[H f BF 98 A5 BT 2 % - 2012 4E Xiao 25 78 AR 4,
CIPI M EAE A I E A 1(CIZD R GRS
TSN TR 1 5 R M L ke g B 5 A G 1% B TR 1 e )
PR T RHE R, 2S5 DNA G ORI 20 i 9 3 2

18 4% JC 14 ; Charlesworth 28 ™ 7E — & [ /i 251 Bt L 5K
J7 WA 58 2 R 188 491 B 9 1 R & Lk g B A
BETRIT ANO3 FEH G 6 Fli g8 248 | FL 40 15 7= 1) 48
GURIA R RS, RS TR EE T EEEN;
Fuchs % ' E W N EEER SR R b e T
GNAL FE N 578 | 318 39 A LLsiik 52 B0 = 0 JRy 4t
PESC BEMENLK T PR K R R 6 MR RFAE L
W EE R SR AR, % 5L DRI 4 B 7 ) 0] O G R o
B Gaolf, 15 SCIR M8 [ v B 11 2 1 1k i 5 8 09 900E
™, AR, FR T 45 AN A TR E RFEA R
Hn LB IR, 15 CIZ1 . ANO3 Fl GNAL 3 [H 5 i Gk
I 1) S R P LK 7 e A ks A G 1 1 ST, AT B T
HE— 2 Ry 7 R L . BLA R R B
GNALFI ANO3 25 F 1 SUIR R 5 R0k 3R 80k
P b 22 0 2 B B il A () B 1T fig 32 I 15 5 5% Sl
5 SR TS B OE E %Ay S T RE R ILAK ) bR AR
P95 ) BR A B AR SE AR 0

3. S R PR LK T B A5 AT 8 B 3 W] 43 2% R Pl
il 3T — AL DOk T WUSK 7 R A & e ML
PRI AL R E Th 2 A8 [T AT, B % 8RO i 2 B0 g
WL, R CE AR RNIEA, C &
A DL 43 ik 8 e S UL 5k g B A R (4 DYTT L5 Sk
PRI 45 ) 1) 5 DS DAL o BB LK T R 2 n £ A AIE
o Z2 T O P ILEK O BE AT (DYTS KL R AL ) B2 i
2 NI [GCHT B 2 R 7= AL B (TH) 1 5% 728 5] i
GCHI1 2 1 FI i 2 R 2 b i il = |, i & R 8 2 Bk
B B 15 100 & o AR 2 2 A B0 R B K 4
% i) 25 11 5T B B AE L 5K T B A5 2 0 ML i £
AN T A T H R S I [ 0 A i 0 i g b 2
M 2010 4F, Gavarini 55 N VKT RS AR B
SIS (EMSA) A YL 42 5T 46 9% JLVE (ChIP) £ AR , B I
P 58 W] Y IR TORIA S )8 3 7 X 536 1
HHICEE 1 (THAP) 3 DR X 8 54 A0 BAE T, $278 AN T
A B T R M LK g B RS RT B8 A7 AE 3t [E) B0
. MJn, —SEREE T DYTI 6,16 KN B 5y 12
SO L B 5T R B, 3 2 LK g B A R Y R
AIRER 5 2 B A5 5 i 3l I e SR 4 L T )
JO7 AR G T, S R R ALK 7 8 A A 3 (] B 3 AN
TR R S BRI TR A SR

W

i 5 %t ALk o B A DA U B4 AS BT 8 v, X it 2 R
BRI &, WAEAR % Faz it 2R ks . B
B 38 3k 4% 37 1 SR 2 M ALK T B A R 2



570 -

B 25

WA 201347 55 1355

7

Chin J Contemp Neurol Neurosurg, July 2013, Vol.

13, No. 7

®1 UK RER 42

Table 1. Hereditary dystonias with Mendelian inheritance patterns

2]

Genotype OMIM  Common name Locus Gene Mode Mutant protein
DYT1 128100  Oppenheim’s dystonia 9q34.11 TORIA AD  TorsinA
DYT2 224500 Autosomal recessive dystonia Unknown Unknown AR Unknown
DYT3 314250 Lubag (X-linked dystonia parkinsonism) Xql3.1 TAF1 XR  Reduced TAF1 expression
DYT4 128101  Australian whispering dysphonia family Unknown Unknown AD  Unknown
DYT5a 128230 Dopa-responsive dystonia 14q22.2 GCHI AD  GTP cyclohydrolase 1
DYT5b 128230 Dopa-responsive dystonia 11p.15.5 TH AR  Tyrosine hydroxylase
DYT5b 128230 Dopa-responsive dystonia 2q13.2 SPR AR Sepiapterin reductase
DYT6 602629 Mixed-type dystonia 8pll.21 THAP1 AD  Thanatos-associated protein
DYT7 602124 Familial torticollis 18p Unknown AD  Unknown
DYTS 118800 Paroxysmal non-kinesigenic dyskinesia 2q35 PNKD AD  Paroxysmal nonkinesigenic protein
DYT9 601042 Paroxysmal choreoathetosis/spasticity 1p34.2 SLC2A1 ~ AD  Glucose transporter |
DYTI0 128200 Paroxysmal kinesigenic dyskinesia 16pl11.2 PRRT2 AD  Proline-rich transmembrane protein 2
DYTII 159900 Myoclonus-dystonia syndrome 7q21.3 SGCE AD  e-sarcoglycan
DYTI2 128235 Rapid-onset dystonia parkinsonism 19q13.2 ATPIA3 AD Nap/Kpe ATPase a-3 subunit
DYT13 607671 Ttalian family-primary torsion dystonia 1p36.32-p36.13 Unknown AD  Unknown
DYTI5 607488 Myoclonus dystonia, Canadian family 18pl1 Unknown AD  Unknown
DYTI6 612067 Young-onset dystonia parkinsonism 2q31.2 PRKRA AR  Stress-response protein PRKRA
DYTI17 612406 Generalized dystonia with dysarthria and dysphonia 20p11.2-q13.12 Unknown AR  Unknown
DYTI8 612126  Paroxysmal exertional dyskinesia associated with ~ 1p34.2 SLC2A1 AR Glucose transporter 1
hemolytic anemia
DYTI9 611031 Paroxysmal kinesigenic dyskinesia 16q13-q22.1 Unknown AD  Unknown
DYT20 611147 Paroxysmal non-kinesigenic dyskinesia 2431 Unknown AD  Unknown
DYT21  Unknown Adult-onset mixed dystonia 2q14.3-q21.3  Unknown AD  Unknown

OMIM, Online Mendelian Inheritance in Man, f£ 28 A\ 2§ T i /R it 14 3095 )% 5 AD, autosomal dominant, % 3¢ 8 & & ¥ 1% 14 ; AR, autosomal
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American Academy of Sleep Medicine( AASM)
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Agency for Healthcare Research and Quality(AHRQ)

W W 2 5 A LA O BT R I 1
pyrimidine tract-binding protein-associated splicing factor

(PSF)
Jii IR deep brain stimulation(DBS)
i 2 4Kk T AR il 2 A8 4 9 g

neurodegeneration with brain iron accumulation(NBIA)
WK BT entorhinal cortex(EC)
W S - 5R TR S B

reverse transcriptase-polymerase chain reaction(RT-PCR)
HIM¥E A Bovine serum albumin(BSA)
MHE T4 embryonic stem cells(ESCs)
A B IE R 1 B Z 2RI

glucose transporter type 1 deficiency syndrome(GLUT1-DS)
HT 5 B A S 70 i
S5-FEHILHMERE  5-hydroxymethylcytosine(5-hmC)

prostate-specific antigen(PSA)

< /I L

BEENAIIE  mild cognitive impairment(MCI)
TR W AP R R 2l L ARt
benign infantile convulsions with mild gastroenteritis( BICG)
FEMJIEA%  subthalamic nucleus(STN)
PO R ULIE  chromatin immunoprecipitation( ChIP)
PAEK  febrile convulsion(FC)
HAKFEE 70 heat shock protein 70(hsp70)
N 40 0 S A 2R P DR i

human leukocyte antigen histocompatibility-DR antigen

(HLA-DR)
NRGPEEFEH T human immunodeficiency virus(HIV)
NI 4 i 293

human embryonic kidney cell 2903(HEK293)
N s 8] 50 5T T 40 i

human umbilical cord-derived mesenchymal stem cells
(hUC-MSCs)

TR 1T I AL K R il 1
guanosine triphosphate cyclohydrolase 1(GCH1)

b J 4L epithelial membrane antigen(EMA)



