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Case report

OVNCTOHWNA DYT6 CTAPANUBHOW XOPEE N OT/IMYHBLIM PE3Y/ITbTATOM
NEYEHWNA TNYBEOKOW CTUMYNALMNENA MO3ITA B OBJIACTU MEOWANBHOW
UACTW BJZIEAHOTO WAPA

XK. MbIP3AEB1 Y. LUALWWKWHR 4. BATAYTOVMHOBL I XOYAOEH3 P. KANBLIPYXXAHOB3

1 KnunHuka WawknHa, Anmatbl, Pecny6nnka KasaxctaH

- Katheppa HEBPONOTrMN N HEMpPOXMPYpPrumn, MexxayHapoaHblA MHCTUTYT NOCTAMNAOMHOro o6pasosaHus, Anmatsl, Pecny6nmka KasaxcraH

3 OTgen HelipOMBMHeYHbIX PacCTPOMCTB, VIHCTUTYT HeBposiornm, Yuusepcutetckunii Konnegxx JIoHgoHa, JIOHA0H, Benvko6putaHua

AunctoHns DYT6 nnam DYT-THAPL - ayTOCOMHO-fOMUHaHTHOE 3a60neBaHne, CONPOBOXAalOLLeeca ABUraTeNlbHbIMWN pPaccTpoiicTBaMm 1 XxapakTepusyto-
ljeecs paHHUM NOpaXeHWeM KpaHWO-NLEBbLIX MbILWL, C BTOPUYHON reHepann3auneii. DYT6 Bbi3biBaeTcs reTepo3nroTHbLIMM BapuaHTaMmu reHa 6enka
THAP1. B HacToslee BpeMsi 3apernctpuposaHo 6onee 90 pas3NnuHbIX NaTtoOreHHbIX (MUCCEHC- U TPYHKUPOBaHHbIX) BapnaHTos THAPL: B OCHOBHOM Yy
eBponeiiues, a Takxe xuteneh Kntas n bpasunmu. OfHaKo cnyyaeB reHeTMYECKU NOATBEPXAEHHOW AucToHMM DYT6 B cTpaHax LieHTpanbHoW Asun
[l0 CuX nop He 6biN0 onucaHo. B faHHOI paboTe npeAcTaBneH NepBblii cayyaidl reHeTMYecKn NOATBEPXKAEHHOW AucTOHUKM DYT6 B LieHTpanbHoi Asnu.
Y npobaHfa nmena mecto okanbHas AUCTOHMSA C Ha4anoOM B MOAPOCTKOBOM BO3pacTe W C BTOPUYHOI reHepanusaumeil ¢ BbI3BAHHOW TpurekcugeHn-
AVNOM nepcucTupytolleld xopeeil N ycToNunBLIM pe3ynbTaTtoM nevyeHus rny6okoii ctumynsuneids mosra (DBS) B o6nact meguanbHoli yact 6n1efHoro
wapa (GPi). OKOHYaTENbHbI AMarHo3 Gbin NocTaBneH Yepes 39 neT 0T Hauyana 3a6oneBaHUs, M3-3a KOTOPOro MalWeHTKa MoUTK YeTbipe AecATUNeTUs
ABNANacb MHBaNMAOM. B gaHHON cTaTbe nof4épkuBaeTcs ocTpas MoTpe6GHOCTb B crneuuanncTax no ABuraTenbHbIM paccTpoiicTBaM B LieHTpanbHOi
A3un, aTaKxe B/OCTYNMHOCTN 6eCcnNaTHOro reHeTMYeckoro TeCTUPOBAHUA 1 HEPOXNPYPrMYecKoro neyeHns ¢ npumeHeHmem DBS.
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Dystonia-6 (DYT-THAPI, DYT6) is an autosomal dominant movement disorder characterized by early involvement of craniofacial muscles with secondary
generalization. DYT6 is caused by heterozygous variants in the THAP domain-containing protein 1 (THAP1) gene. Currently, more than 90 different
pathogenic missense and truncating THAP1 variants have been reported - mainly in people from Europe but also from China and Brazil. However, no
cases of genetically confirmed DYT6 have been described in Central Asian countries. Here the first case of genetically confirmed DYT6-dystonia from
Central Asia is described. The proband had adolescent-onset focal dystonia with secondary generalization, trihexyphenidyl induced persistent chorea
and robust and sustained response to globus pallidus internus deep brain stimulation. Her definitive diagnosis has been made 39 years after the onset
of the disease keeping her for almost 4 decades disabled. This paper highlights the urgent need for movement disorders specialists in Central Asia as
well as access to free genetic testing and deep brain stimulation surgery.
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Beepsenne

AunctoHnsa DYT6 (DYT-THAPL) - ayTOCOMHO-LOMWHAHTHOE ABU-
rateflbHOe PaccTPOICTBO, XapaKTepusyloleecs paHHUM MNOPaXeHU-
€M KPaHMO-NNLEBbIX MbIWL, C BTOPUYHOW reHepanusaumein. Xota y
[JaHHOro 3abonesaHuns n HabnAaeTcs HEKOTOpoe (HEHOTUMMUYECKOe
coBnageHue ¢ auctoHmeli DYT-TOR1A, HaumHaeT DYT6 nposiBnATbCS
06bI4HO Mo3xe (B cpefHem B Bo3pacTe 19 neT; B gnanasoHe oT 5
[0 38 neT), n KpaHManbHas OUCTOHMA Npu  Helk 6Gonee BblpaXeHa,
npenMyLLecTBEHHO BOBNEKAsA MbIlWLbl A3blKa, rOpTaHn 1 nuua, Korga
AncdoHua asnaetca npeobnagarownum npusHakoMm. DYT6 Bbi3biBaeT-

INTRODUCTION

Dystonia-6 (DYT-THAP1, DYT6) is an autosomal dominant
movement disorder characterized by early involvement of cra-
niofacial muscles with secondary generalization. Although some
phenotypic overlap with DYT-TOR1A dystonia is observed, the
onset of DYT6 is typically later (mean 19 years; range 5-38 years)
and cranial dystonia is more prominent especially in muscles of
the tongue, larynx, and face, with dysphonia being a predom-
inant feature. DYT6 is caused by heterozygous variants in THAP
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CA reTepo3UroTHbIMK BapuaHTaMu reHa, cogepxauiero gomeH THAP,
Koaupywouero 6enok THAP1, KOTOpbIi, Kak cuMTaetcs, yyacTByeT B
nponudepayny IHAOTENNANBHBIX KNETOK U NPOAnonTOTUYECKNX NPOo-
Leccax 1 fjeiicTByeT Kak pakTtop TpaHckpunuuu [1]. B HacTosiuee Bpe-
mMs 3apernctpuposaHo 6onee 90 pa3NMyHbIX NaTOreHHbIX MUCCEHC- W
TPYHKMpPOBaHHbIX BapunaHtoB THAP1, B OCHOBHOM Yy eBponelilues, a
Takxe xutenein Kutas u bpasmnuu. MeHeTpaHTHOCTb AAHHOTO reHa
cocTtasnset 50% [2].

B naHHOW pa6oTe onucaH NepBbIA cnydyaid reHeTUYeckM nog-
TBEPXAEHHOW AncToHMKM DYT6 B LeHTpanbHoll A3un. Y npob6aHpa B
noAPOCTKOBOM BO3pacTe nposBunach hokanbHas JUCTOHUA C BTOPUY-
HOW reHepanu3ayuneiin M BbI3BAHHON TpUreKCUMEHUJAUAOM NepcucTu-
pyloueil xopeeil nycToiiunBbIM pe3ynbTaTom nevyenuns DBS GPi.

Metopunl

Opo6bpeHne MHCTUTYLMOHANbHBIM 3KCNEPTHbLIM

cosetom (IRB)

3710 UccnegoBaHne 66110 0406PEHO MECTHBIM MHCTUTYLMOHANb-
HbIM 3KCNepTHbIM coBeTOM (IRBj/3aTM4eCcKMM 3KCNepTHbIM COBETOM; OT
60N1bHOTO [0 NPOBEAEHNA TeHeTUYeckoro TeCTUpoBaHus GbIN0 Nony-
4YeHO NUCbMeHHOe MH(OpPMUpOBaHHOe cornacue. KnuHuyeckme gaH-
Hble 6bIAN NOAY4YeHbl NYTEM U3YyYEeHUS MeANLUHCKON AOKyMeHTaLuum
N KNMHWYeckoro o6cnegoBaHns. MonyyeHo NUCbMEHHOE cornacue Ha

nyénukayuio hoTo- U BUAgEeOMaTepunanos.

[eHeTnyeckoe TecTupoBaHue
FfeHomHytlo [HK Bbigenanun u3 o6pasyosB nepudepuyeckoit
KPOBWM B COOTBETCTBUU CO CTaHAapTHbIMWU npolesypamu QeHON-XN0-
pothopMHOI/ 3KcTpakuuu. MONHO3IK3OMHOe cekBeHupoBaHue (WES)
y npo6aHaa BbINOAHANN B COOTBETCTBMM C OMUCAHHBLIM MPOTOKONOM
[3] (Macrogen, South Korea). BkpaTue, o6oraweHne MyuweHn nNpoBo-
AVAN ¢ moMoOLWbio 2 MKF reHoMHOl [IHK ¢ ucnonb3osaHnem Habopa
SureSelectXT Human All Exon Kit Bepcumn 6 (Agilent Technologies, Santa
Clara, CA, USA) gna noarotoBku 6u6nmotek WES co wrtpux-kogom. bu-
6nnoTekn cekBeHnpoBanu Ha nnatpopme HiSegX (lllumina, San Diego,
CA, USA) ¢ 50-kpaTHbIM oxBaToM. OLLeHKY Ka4yecTBa CEKBEHMpPOBaHUSA
npoBOAMAN C NOMOLWbIO NporpamMmHoro o6ecneyennsa FastQC (http://
www.bioinformatics.bbsrc.ac.uk/projects/fastqc).

Ctpatervns 6uonHhopmMaTnyeckoid hunbTpaLmum BKAOYANA CKPU-
HUHT TONbKO 3K30HHbIX U JOHOPHO-aKLEenTOPHbIX BapnaHTOB cnnai-
CUHra. B cooTBeTCTBMW C POAOCNOBHOW W (eHOTUMOM npuoputet
oThasanca peakum BapumaHtam (<0,01% BobuwenocTynHbix 6asax gaH-
HbIX, BKNOYas npoekTt 1000 Genomes, NHLBI Exome Variant Server,
Complete Genomics 69 u Exome Aggregation Consortium [EXAC
v0.2]), KOTOpble COOTBETCTBOBANN PELECCUBHOW (TOMO3UTOTHOW WK
KOMNayHA-reTepo3uroTHoin) nam de novo mogenu w/unu BapuaHtam
reHOB, y KOTOPbIX NPOAEMOHCTPUPOBaHa CBA3b C NPOABNEHUAMM cna-
CTUYHOCTU, 3afepXKN pPasBUTUA, YMCTBEHHO OTCTAaNnoCcTn U APYrux
HEBPONOTNYECKNX PaCCTPOIACTB.

Metoab DBS

Ans nnaHupoBaHWMA MUlWeHelk 60NbHBIM NpefBapUTenbHO MoA
obuieil aHecte3mell BbimonHanack 1,57 MarHUTHO-pe3OHaHCHas TO-
morpagus (MPT). B oeHb onepauuu noa MecTHOW aHecTe3uel Ha
rofoBy NawueHTa yctaHaBAuMBanu cTepeoTakcuyeckyt cuctemy Elekta
G-frame (Elekta, Sweden). O6bl4HOEe KOMMbHOTEpHOe ToMorpagwu-
yeckoe (KT) ckaHupoBaHue (C KMNOBONbTaXHbIM nukom ~ "0 B,
TONUWMHOW cpesa 1 MM) npoBoaunoch noj o6lwein aHectesneit ¢ uc-
nonb3oBaHnem KT-getektopa. M3o6paxeHns DICOM cobupanuch B
cucteme nnaHuposaHua Framelink (Medtronic, USA). Mcnonb3oBa-
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domain-containing protein 1 (THAP1) gene which is considered
to be involved in endothelial cell proliferation and proapoptotic
processes and assumed to act as a transcription factor [1]. Cur-
rently, more than 90 different pathogenic missense and truncat-
ing THAP1 variants have been reported - mainly in people from
Europe but also from China and Brazil. The disease penetrance is
estimated at 50% [2].

Here the first case of genetically confirmed DYT6-dystonia
from Central Asia is described. The proband had adolescent-on-
set focal dystonia with secondary generalization, trihexyphe-
nidyl induced persistent chorea and robust and sustained re-
sponse to globus pallidus internus (GPi) deep brain stimulation
(DBS).

Methods

Institutional review board (IRB) approval

This study was approved by local institutional IRB/ethical re-
view boards and written informed consent was obtained before
genetic testing from the patient involved. Clinical details were ob-
tained through medical file records review and clinical examina-
tion. Written consent has been given for the publication of photo
and video materials.

Genetic testing

Genomic DNA was extracted from leukocyte samples ac-
cording to standard procedures of phenol-chloroform extraction.
Whole exome sequencing (WES) on proband was performed as
described elsewhere [3] in Macrogen, Korea. Concisely, target
enrichment was performed with 2 pg genomic DNA using the
SureSelectXT Human All Exon Kit version 6 (Agilent Technologies,
Santa Clara, CA, USA) to generate barcoded whole-exome se-
quencing libraries. Libraries were sequenced on the HiSegX plat-
form (lllumina, San Diego, CA, USA) with 50x coverage. Quality
assessment of the sequence reads was performed by generating
quality control (QC) statistics with FastQC (http://www .bioinfor-
matics.bbsrc.ac.uk/projects/fastqc).

The bioinformatics filtering strategy included screening for
only exonic and donor/acceptor splicing variants. Priority was giv-
en to rare variants (<0.01% in public databases, including 1,000
Genomes project, NHLBI Exome Variant Server, Complete Ge-
nomics 69, and Exome Aggregation Consortium [EXAC v0.2]) that
were compatible with a recessive (homozygous or compound
heterozygous) or a de novo mode of inheritance and/or variants
in genes previously linked to developmental delay, spasticity, in-
tellectual disability, and other neurogenetic conditions in accor-
dance with the pedigree and phenotype.

Methods for DBS

1,5 Tesla Magnetic resonance imaging (MRI) for targets

planning was performed previously under general anesthesia. On
the day of surgery, the Elekta G-frame stereotactic system (Elekta,
Sweden) was mounted to the patient's head under local anesthe-
sia. A typical computerised tomography (CT) scanning (kVp=110V,
slide thickness 1 mm) was performed under general anesthesia
as well as using a CT detector. The DICOM images were collected
at the planning station Framelink (Medtronic, USA). The standard
formula for GPi targeting both sides was used. After calculating X,
Y, and Z coordinates the patient was delivered to operating the-
ater [4].


http://www.bioinformatics.bbsrc.ac.uk/projects/fastqc
http://www.bioinfor-

Mblip3aes XK ¢ coasT. AucToHMA DYT6 13 LieHTpanbHoin Asnmn

Nacb cTaHfapTHaa dopmyna agna GPi ¢ ABYXCTOPOHHWM oxBaToMm. [o-
cne pacyéta koopauHat X, Y nZ nayueHT 6bi1 OCTaBNeH B onepawm-
OHHYl0 [4].

MMnnaHTayus anekTpoga npoBogmunach Noj MecTHoh aHecTesn-
eii c ncnonb3oBaHmem nponotona. DBS-anektpoabl Scene Ray (Scene
Ray, China) umnnaHTupoBan# B MUWEHW, NPOBEPASA UX PEHTIEHONO-
TMYeCKW W NpoBOAA TecT-CTUMyNMpoBaHWe BNAOTb A0 MNOABAEHUA
nNo60oYHbIX 3h(hekToB. CO CTOPOHbLI 3pUTENLHOTO HepBa W BHYTPEHHEN
Kancynsl No604YHbIX 3hheKkToB He 6Gbino. Mocne MmnaaHTaynm anek-
TPOAOB cTepeoTakcuyeckas cuctema 6bina AeMOHTMpPOBaHa, W B TOT
Xe fieHb 6blna NpoBeAeHa ycTaHOBKA MMMNNAHTUPYEeMblX TeHepaTopoB
nmnynscoB (IPG). C neBoii CTOPOHbI FpyAn ycTaHaBnMBancs Henepe-
3apsxaemblii IPG (Aaxon, Scene Ray, China). O6was NnpofoNXNTENb-

HOCTb rocnuTanusayuu coctaBmuna 6 gHeii.

PesynbtaTtsl

NcTtopusa 6onesHn
Mpo6GaHp - 52-NeTHAA XeHWMWHa, poxA&HHas OT poautenei
Ka3aXxCKoro MPOUCXOX/AEeHUN, He ABNALWMNXCA KPOBHbIMW POACTBEH-
HUKamun. PaHHee pa3BWTMe NpOTeKano y nauumeHTKn 6e3 0CO6GeHHOo-
cTeil. BO3MOXHO, 4TO y €€ oTua 6blNnM HeAnarHoCTUpPOBaHHbIe ABUTa-
TeNbHble paccTpolicTBa. B Bo3pacte 13 neTy HEE NposBUACS NUCUUIA
cnasm, a fiBa rofa cnycts y Hee pasBunacb nuuesas AUCTOHUA, 6bin
noctaBfieH AuarHos xopeu CupeHrama, nevyeHue KOTOpoil He npwu-
Hecno ynyyweHus. Jinuesas AUCTOHWA NOCTENEHHO ucyesna vepes

1,5 Mecsiya oT Havyana 3aboneBaHUsA, HO COXPAHANCA MUCYUIA cnasMm.

BonbHas Hab6nwpanacb y HeBposora u pesMartonora, 3HauynTebHOro
nporpeccupoBaHunsa 3abonesaHuss He 6bin0. CnabocTb BEPXHUX KO-
HeyHocTel mosBunacb B Bo3pacTe 27 neT cpa3y nocne nepBbix POAOB,
OHa Melana el pa6otaTb My3blKaHTOM, TO HapacTas, To cTuxas. B 36
NneT NOBTOPUANCH 3NM304bl CNA6OCTN Mocne BTOPOW GEpeMeHHOCTH U
poaoB. K coxaneHuto, y nayneHTKM He coxpaHunacb MejuLMHCKas
[OKyMeHTauusa 3a 3atoT nepuof. OHa mMorna pa6ortatb, 06CnyxXusaTb
ceba n nevataTb Ha knasuatype. TSKEnoe nporpeccmpoBaHue Haua-
nocb B BOo3pacTe 40 net Ha (pOHEe 3IMOLMOHaNbLHOroO cTpecca, Korga
HENpPoun3BO/IbHbIE ABUXEHUA pPacnpoCcTpaHUINCh Ha LepBUKalbHble
N TYNOBUIWHbIE MbllwLbl. Ei 6bIn nocTaBneH fuarHo3 TOPCUOHHON
OVNCTOHUM, U 6bINI0 HAYATO IeKapCTBEHHOE JieYeHWe KioHa3enamom
ntpurekcueHngnnom 2 mr 3 pasa B fleHb. TpurekcudeHngun cnpo-
BOLMpOBas reHepasn3oBaHHble XOPEU(POPMHbIe LBUXEHUS, HO nNa-
LMeHTKa npojofkana NpuHUMaTh AaHHbIi npenapart, Tak Kak Bpauu
He CMOI/IM AMAarHOCTMPOBATb Y Heé HauyaBlyCAa TapAUBHYIO AUCKN-
Hes3unto. Eil 6bina nponsBeseHa MHbeKLMSA 6OTYN0TOKCUHA CO CPefHUM
atekToM. [ocne HeCcKONbKUX MafeHUin ¢ TpaBMamu KOHeYHOoCTeil
B 44 rofa OHa Hauyana NONb30BaTbCA MHBAAMAHOW KONACKONW. W3-3a
TPaBM W MNEepPCUCTUPYIOWNX TUNEPKUHETUYECKUX ABUXEHUI OHa Me-
cAlaMmn He BbixoAuna Ha ynuuy. T'MNepkKMHesbl Mewanun naumeHTke
ob6cnyxuBath cebs, fgenanm eé nosy HectabUNbHOW, OHa He Morna
nnTb 6€e3 CONOMUHKM M NONb30BaTLCA CTONOBbIMU nNpubopammn. B 52
roga 6onbHas BnepBble obpaTnnacb B Haly KAUHWUKY C xanobamu
Ha HENpPOM3BO/bHbIE ABUXEHUA MbllWL, BCEro Tefa, yMepeHHoe Ha-
pyweHue peyun. Mpu ocmoTpe y Heé 6GbiNM 06HapyXeHbl XOpeo-Au-
CTOHMYECKNE TUNEepKUHe3bl C BOBMeYeHWEM Tynosuuwa (Haumbonee
BblpaXXe€HHble B WeWHOM oTAene), opoMaHAUGYNspHas AUCTOHUSA U
rTMNepKMHesbl NPOKCUMManbHbIX OTAEN0B KOHEYHOCTel, a Takxe yme-
peHHoe HapylweHue peyn. Mpn HEBPONOrNYECKOM OCMOTpE BbifBIE-
Hbl XOPE€O0-AUCTOHUYECKME TUNepKUHes3bl TynoBulia, KOHEYHOCTEW,
MbllW L N1La, 3aNpOKUblBaHNe roN0Bbl Hasafd, An3apTpusa ¢ He6onb-
IO 3aTOPMOXEHHOCTbI (puc. 1). HepBHO-NcuxmnaTpuyeckme, nupa-

MUAHble, MO3Xe4YKOoBble N YYBCTBUTE/NIbHbIE HapyweHUa OTCyTCTBOBaA-
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The lead implantation was performed under awake anes-
thesia using propofol. DBS-leads Scene Ray (Scene Ray, China)
were implanted to targets checking by X-ray and test stimulating
up to side effects. No side effects from the optic nerve and inter-
nal capsule. The stereotactic system was demounted after lead
implantation and internal pulse generator (IPG) implantation was
performed the same day. Unrechargeable IPG (Aaxon, Scene Ray,
China) into the left chest was put. The total hospitalization dura-
tion was 6 days.

RESULTS

Case report

The proband is a 52-year-old female born to non-consan-
guineous parents of Kazakh origin. Her early development was
unremarkable. Her father allegedly had some undiagnosed move-
ment disorders. She manifested with writer's cramp at the age
of 13 years old and two years later she developed facial dyski-
nesia which was treated as Sydenham chorea with no improve-
ment. Facial dyskinesia gradually subsided in 1,5 months after
the onset, but the writer's cramp persisted. She was on obser-
vation by a neurologist and rheumatologist with no remarkable
progression. Upper limb weakness started at the age of 27 years
immediately after her first childbirth. Weakness interfered with
her ability to work as a musician. The course of upper limb weak-
ness was waxing and waning. At the age of 36 episodes of weak-
ness repeated after 2nd pregnancy and childbirth. Unfortunately,
the patient does not have any medical records for this period. She
was able to work, self-service, and type on the keyboard. Severe
progression was at age 40 due to emotional stress when involun-
tary movements involved neck and trunk muscles. Her condition
was diagnosed as torsion dystonia, and pharmacological treat-
ment with clonazepam and trihexyphenidyl 2 mg three times a
day was started. Trihexyphenidyl precipitated generalized chore-
oform movements but the patient continued taking this medi-
cation because this tardive dyskinesia was not picked up by her
doctors. She received a botulinum toxin injection with moderate
effects. After falling a few times with limbs trauma at age 44 she
started using a wheelchair. After traumas and persistent hyperki-
netic movements, she stopped going outside for months. Hyper-
kinesis impacted self-service, the patient was unstable, couldn't
drink without a straw, unable to use dining accessories. At age 52
patient was examined first time in our clinic with complaints of
involuntary movements in the whole body, and moderate speech
problems. On examination, she presented chorea-dystonic hyper-
kinesis involving the trunk (worse in the cervical part), oroman-
dibular region, and proximal parts of limbs, and moderate speech
problems. Neurological examination showed choreo-dystonic
involuntary movements of trunk, limbs, face muscles, tilting the
head back, and dysarthria with slight slowness (Fig. 1). Neuro-
psychiatric, pyramidal, cerebellar and sensory impairments were
absent. Brain MRI, blood tests including full blood count, elec-
trolytes, and testing for Wilson's disease were normal. Genetic
testing for Huntington's disease was negative. With the clinical
diagnosis of isolated dystonia, she was referred for whole-exome
sequencing.

WES was performed on the proband when she was 52 years
old. Parents were not available for testing. WES identified a het-
erozygous missense variant in THAP1 (NM_018105.3) c.52A>C,
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nn. MPT ronoBHOro mMo3sra, aHanu3bl KpoBW, BKNOYas o6Wmnii aHanms
KPOBW, aHann3 Ha 3NeKTPONUTbl U 60one3Hb BunbcoHa, 6binn B npefge-
nax HopMbl. TeHeTUYeCKnii TecT Ha 60N1e3Hb TeHTUHITOHA 6blN OTpULLa-
TeNbHbIM. C KTMHNYECKUM ANArHO30M U30/UPOBAHHOW ANCTOHUMN OHa
6blna HanpaBneHa Ha WES.

leHeTnyeckne pesynbrarhbl

B Bo3pacte 52 net npobaHay 6bino BbinonHeHo WES. Poau-
Tenn He 6bINW AOCTynHbl ANns TecTupoBaHua. C nomowbio WES 6bin
noeHTUULMpoBaH reTepo3nroTHbI MucceHc-sapuaHt THAP1
(NM_018105.3) ¢.52A>C, p.(Lys18GIn). 3T0T BapuaHT OTCyTCTBYEeT B
psafe obWeAOCTYNHbIX reHeTUYeckux 6a3 faHHbIX, BKAOYas gnomAD,
Ensemble, Iranome, GME, TOPMed 1 BHyTpeHHIO0 6a3y AaHHbIX
Queen Square Genomics, cogepxalyyto 23 000 ak3omoB. SIFT (Sorting
Intolerant From Tolerant) u PolyPhen nporHo3upyloT 3TOT BapuaHT
KaK naTtoreHHblii N fo6poKayecTBEHHbII COOTBETCTBEHHO, HO OLjeHKa
CADD (Combined Annotation Dependent Depletion) cocTtaBnsert 25,3,
a oueHka GERP (Genomic Evolutionary Rate Profiling) - 5,35. 3707 Ba-
puaHT Haxo[uUTCA B ropayeii Touke ANUHOW 17 aMUHOKMCNOT, KOoTopas
nMeeT 13 MucceHc BapuaHToB (6e3 cABUTa paMKW CYMTbIBAHMA): 9 na-
TOTEHHbIX, 3 HeonpeAenéHHbiXx U 1 fo6poKayecTBEHHbIN), 4TO KBaNun-
huunpyetca Kak nnotHas ropadyas Toyka. CornacHo pekomeHgauunsam
AMepUKaHCKOro konnepxa MeAnLNHCKON reHeTukmn [5], aToT BapnaHT
KnaccuuumpyeTtca Kak BepOATHO MaTOreHHbIi Ha OCHOBaHWWU KpuTe-
pves PM1, PM2 un PP2. CekBeHuposaHue no CaHrepy noateepaunno
Hanmyne onucaHHOro BapuaHTa y npo6aHaa. jpyrnx BapuaHToB Knm-
HUYEeCKMX BapuaHTOB Npu punbTpaunm fgaHHblx WES o6HapyXeHOo He

6b110.

Pesynbtatbl DBS n nocneonepaunoHHoe HabnwageHune

Mocne nony4yeHNs MONEKYNSPHOro anarHosa 60nbHON 6biN0 pe-
KOMeH/J0BaHO MOCTENEeHHO NpeKpaTuTb NPUEM TpurekcudpeHunaunna,
eii 6bina nokasaHa onepauus DBS. MaumeHTKa oTKasanacb npekpa-
TUTb NPUEM TpUrekcugpeHngmna. B sospacte 55 n1eT Mbl UMNNAHTUPO-
Banu nauueHTtke Scene Ray, Aaxon ND. MpepgonepauynoHHas oOLeHKa
aunctoHun no wkane UDRS (11, 12, 13) noka3ana 76 6annos. Yepes
3 Hepenu 6bin 3anylweH HelpocTUMYynNATOp ¢ mapameTpaMu: npasas
cTopoHa - 3,00 B, wupuHa mmnynsca 60 mkc, yactota 130 Tuy; nesas

Puc. 1 o onepauyun: UMeT MECTO NPU3HaKu reHepanM3osaHHO|7|
ANCT OHUN
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p.(Lys18GIn). This variant is absent in a number of publicly avail-
able genetic databases including gnomAD, Ensemble, Iranome,
GME, TOPMed, and Queen Square Genomics in-house database
of 23 000 exomes. The variant is predicted deleterious and be-
nign by Sorting Intolerant From Tolerant (SIFT) and Polyphen but
Combined Annotation Dependent Depletion (CADD) score is 25.3
and Genomic Evolutionary Rate Profiling (GERP) score is 5.35.
This variant resides on the hot-spot of length 17 amino acids
which has 13 missense/in-frame variants (9 pathogenic variants,
3 uncertain variants, and 1 benign variant), which qualifies as a
dense hot-spot. According to the recommendations of the Amer-
ican College of Medical Genetics [5], this variant is classified as
likely pathogenic based on criteria: PM1, PM2, and PP2. Sanger
sequencing confirmed the variant in the proband. No other vari-
ants of clinical variants were found in filtering WES data.

DBS results and post-surgery follow-up

Upon receiving her molecular diagnosis, she was recom-
mended to gradually stop taking Trihexyphenidyl and DBS surgery
was indicated. The patient refused to stop Trihexyphenidyl. Scene
Ray, Aaxon ND were implanted to the patient at the age of 55.
Preoperative evaluation of dystonia by Unified Dystonia Rating
Scale (UDRS) scale (11, 12, 13) showed 76 points. After 3 weeks
the neurostimulator was turned on, parameters were: Right side:
3.00 V,PW 60 ps, 130 Hz; Left side: 3.00 V, PW 60 ps, 130 Hz. Con-
trol UDRS scale score became 4 points (95% points decreased).
After surgery, her dystonic movements subsided. After surgery,
she was convinced to stop Trihexyphenidyl and after the com-
plete waning of Trihexyphenidyl, her choreoform movements
subsided in 2 days. This case supports other reports of efficiency
DBS for patients with DYT-6 dystonia, and the great importance of
genetic tests for making an accurate diagnosis (Fig. 2).

DiscussioN

Dystonia is a movement disorder characterized by sustained
or intermittent muscle contractions causing abnormal, often re-

Fig. 1 Before surgery: Shows generalized dystonia
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Puc. 2 Mocne onepaunn: 0OTCYTCTBUE AUCTOHAN N HOPMA/bHAs No-
xofKa

ctopoHa: 3,00 B, wupuHa umnynsca 60 mkc, yactota 130 Tu. KoH-
TponbHas oueHka no wkane UDRS coctaBuna 4 6anna (CHUXeHue Ha
95%). Mocne onepaunn HENPOM3BONbHbIE ABUXEHUA ocnabnu. Mocne
onepauun eé ynanocb ybeAnTb NpeKpatuTb NPUEM TpUTEKCUDEHU-
Avna, ¥ nocne NOJIHOTO NpekpauweHns npuéma npenapara eé xope-
MHOPMHbIe ABUXEHUA NpeKkpaTuauch Yyepes 2 AHA (puc. 2). JaHHbIA
cnyvaih nopTBepxpaet apyrue cooblweHns o6 adhdekTuBHocTu DBS
AN nauveHToB ¢ DYT6 1 0 601bWONW BaXHOCTU FTEHETUYECKUX TECTOB

ANA NOCTaHOBKW TOYHOIO AnarHo3sa.

O6cyxpeHune

AVCTOHUA - aBUTraTenbHOe PaccTpOCTBO, xapakTepusylolieecs
MOCTOAHHLIMU WU NPEPBLIBUCTBIMU MbIWEYHBIMY COKpaLEHNAMMK,
BbI3blBAIOWMWMMN aHOMaNbHble, YacTo MoBTOpAOWMNecH ABUXeHUA n/
1AV No3bl. NpyM 4UCTOHNN BO3HUKAIOT XapakTepHble «CKpyYuBaoLwme»
ABUXEHUs, KOTOPble MOTyT CONPOBOXAAaTbCA TPEMOPOM. [UCTOHMA
4acTo MHULMUPYeTca UAM ycyry6nsetcs NPoOU3BONbHbBIMU AelicTBUSA-
MU 1 cBSi3aHa € N36bITOYHOW akTUBaLMed MyckynaTypbl. BONbWMUHCTBO
(hopM AMCTOHUWM M3HAYaNbHO MMeeT TeHAEHLWI0 K nporpeccuposa-
Huto [6]. AncToHUA KnaccupuumpyeTcs no ABYM HanpaBleHUAM: Kiu-
HMUYecKne xapakTepuUCTUKM, BKAOYas BO3pacT Hayana 3abonesaHus,
pacnpegeneHune NposBAeHW A AUCTOHUM NO TeNy, BpeMEHHOI natTepH
W cONyTCTBYWOLWMe NPU3HaKM (AONONHWTENbHbIE ABUraTesbHble Ha-
pYWeHUS UAN HEBPONOTMYECKNE CUMMNTOMbI), U 3TUONOTNSA, KOTOpas
BK/JOYaeT 60/1e3HN HEPBHOMN CUCTEMbI W HACNeACTBEHHOCTb [7].

HacnepcTtBeHHble LUCTOHUM KAUHUYECKU W TEHETUYEeCKW reTe-
poreHHbl. Ha cerogHAWHNIA feHb WM3BeCTHO 20 pa3/IMYHbIX FeHeTu-
YeckMx (GpopM HacneACTBEHHbIX AWCTOHMIA (oT DYT1 go DYT21; npwu
atom DYT14 = DYT5) [8]. DYT6 aHanornyHa gpyrum gucronuam (DYT1,
DYT24, DYT25, DYT28), OTHOCUTCH K W30NUPOBAHHbLIM AUCTOHUAM,
KAMHWYECKN npefcTaBNeHHbIM TONbKO AWCTOHMEN U xapakTepusy-
IOWMMCA OTCYTCTBMEM HellpoaereHepauuun [6]. Cnydyail, onucaHHbli
HaMW, AEMOHCTPUPYET TUNUYHBIE YepTbl AUCTOHUU DYT6, B 4acTHO-
CTW: Havyano 3abofneBaHWs B MOJLPOCTKOBOM BO3pacTe, HeKoTopoe
HayasbHOEe MporpeccupoBaHne C AOCTUXEHUEM NNATO KAUHUYECKNX
nposBneHnii n 6onee NO3AHIOIO BTOPUYHYIO reHepanusayuio. fucro-
HUA B ONUCbIBAEMOM C/ly4ae NPeuMyLLecTBEHHO 3aTparusana rososy,

NNLO U Wetl, a TakKe BepXHWe KOHeyHocTel u Tynosuuwe. UHTepe-
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Fig. 2 After surgery: No dystonia and normal gait

petitive movements and/or postures. Dystonic movements are
classically patterned and twisting and may be associated with
tremors. Dystonia is often initiated or worsened by voluntary ac-
tion and is associated with overflow muscle activation. Most of
the dystonia forms tend to deteriorate initially [6]. Dystonia is
classified along two axes: clinical characteristics, including age
at onset, body distribution, temporal pattern and associated fea-
tures (additional movement disorders or neurological features),
and etiology, which includes nervous system pathology and in-
heritance [7].

Hereditary dystonias are clinically and genetically hetero-
geneous. To date, 20 different genetical forms of hereditary dys-
tonia are known (DYT1 to DYT21; with DYT14 = DYT5) [8]. DYT6
dystonia is similar to some other types of DYT dystonias (DYT1,
DYT24, DYT25, DYT28) belong to isolated dystonias clinically pre-
senting with dystonia only and characterized by the absence of
neurodegeneration [6]. The case described in our report present-
ed typical features of DYT6 dystonia, particularly adolescent dis-
ease onset, some initial progression with a plateau in the clinical
course, and later secondary generalization. Dystonia in the pres-
ent case predominantly involved head, face, and neck as well as
upper limbsand trunk. Interestingly, additional persistent gener-
alized chorea in her clinical presentation posed some diagnostic
challenges on the clinical grounds prior to the molecular diagno-
sis. The careful review of the patient's regular medications helped
determine drug-induced (tardive) chorea caused by trihexyphe-
nidyl. Drug-induced dyskinesia is well reported for L-dopa or neu-
roleptic medicines. Trihexyphenidyl has been reported as a cause
of dyskinesia, but usually in patients with Parkinson's disease.
Antelmi E et al (2015) report case of DYT-6 dystonia patient with
late-onset and long-term used trihexyphenidyl (10 mg per day)
which lead to persistent chorea at age 68 years [9].

Available literature shows a variable response to DBS in
DYT-6 dystonia. Most of the studies showed a good response to
DBS GPi in DYT-6 [10, 11]. The efficiency varies between 16-95%.
Danielsson A et al (2019) reported 14 cases with 58% median
improvement of DBS GPi during a median follow-up for about
5 years, but only 30% of them had a decrease in oro-laryngeal
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CeH TOT (PakT, 4TO AOMONHUTENbLHO pPa3BUBLIMECA KIMHUYECKMe Npo-
ABNEHUA MepcUCTUpPYOLWERd reHepann3oBaHHOW Xopen y naLueHTKu
co3flann HeKOTOpPble TPYAHOCTM B JMArHOCTUKE HA OCHOBaHUU KIUHM-
4ecko KapTUHbl [0 BbISCHEHWUA MOJIEKYNSAPHOTro AuarHosa. Twartenb-
Hbli aHanNM3 nekapCcTBEHHbIX MpenapaTos, PeryiapHo NPUHUMaeMblx
nayueHTKOW, NOMOT BbISBUTb Y HE& MeANKAMEHTO3HY (TapAUBHYIO)
XOpeto, BbI3BaHHYI0 TPUTEKCUPEHULMNOM. XOPOLWO U3BECTHA TapanB-
Has AWCKWHe3Ws, Bbi3blBaeMas NeBOAONON WAM Heliponentukamu.
Coo6uwanoch, 4To TpUreKCUteHNANN MOXeT Bbi3blBaTb AUCKUHE3NIO,
HO 06bIYHO 3TO MPOMCXOAWUT Y NaLWeHTOB ¢ 60Ne3Hbl0 MapKMHCOHA.
Antelmi E et al (2015) onucaH cnyuyail nosgHero passutua DYT6 y na-
LMeHTa nocne ANUTENbHOTO NPUMeHeHUsa Tpurekcugpenunguna (10 mr
B leHb), YTO NPMUBENO K CTOWKON Xopee B Bo3pacTte 68 net [9].

B poctynHoli nuTepaType npojeMOHCTpUpoBaHa Bapuabenb-
HOCTb peakuun DYT6 Ha DBS. BO/MbWMWHCTBO UcCnefoBaHMI Nokasano
xopowuii pesynbtat DBS GPiy 60nbHbIX DYT6 [10, 11]. 3hpeKTUBHOCTb
BapbupyeT B npegenax o1 16% fo 95%. Danielsson A et al (2019) onu-
caHo 14 cnyvaeB ¢ 58% mMeaunaHHbIM ynyywenuem DBS GPi Bo Bpemsa
MeAnaHHOro 5-netHero HabnaeHUs, HO ToNbko 30% M3 HUX NoKasanu
YyMEHbLWEHNE O0pO-NapuHreanbHoin auctoHum [12]. Jech R et al (2011)
npejcTtasunm onucaHue Asyx nap cM6AMHIOB ¢ Ha4yanom DYT6 u nucue-
ro cnas3ma B 04MHaKoBOM Bo3pacTe (8 U 14 neT) ¢ OTANYHBLIM pe3ynbTa-
TOM OT npumeHeHna DBS GPi [13]. Bo3pacT, B KOTOpOM 6blna NpousBse-
[leHa onepawlmnsa, N CKOPOCTb NPOrpeccMpoBaHnA B OMUCAHHbBIX CAyYasx
OTNIMYaNNCh OT NpeAcTaBeHHbIX B HacToAlWel paboTe, 4TO MOXeT ObITb
06bACHEHO reHeTMYeckoli Bapuayueid mytauum THAPL [8].

HekoTopble nccnegoBaHWA MoOKasanu MeHee npepjckasyeMblii
M MeHee 3P eKTUBHbI pe3ynbtat DBS GPi npu DYT6, uem npu DYT1
[10]. B HECKONbKMX cnyyasx cooblaeTcs o xopowmx pesynbrtatax DBS
y NauueHTOB MPM NepeMelleHnn 371eKTpoja Ha BeHTpasbHOe nate-
panbHoe sgpo Tanamyca (Vla) [14-16].

3aknwyeHune

370 nepBoe coo6UWEHNE O TeHEeTUYECKN NOATBEPXKAEHHOM CNy-
yae DYT6 B LleHTpanbHON A3uun. OKOHYaTENbHbI AMAarHO3 Hawel na-
LUMeHTKe 6bln1 nocTtaBneH 4yepe3 39 neT nocne Havyana 3abonesaHus,
o6pékwero eé Ha NoYTn 4 gecATUNeTUs UHBANULHOCTU. 3TO Uccneno-
BaHWe nokasbiBaeT, YTO 6e3 cneynanbHbIX 3HAHWIA O ABUTATENbHbIX
paccTpoiicTBax 6bIBaeT CNOXHO NOCTaBWUTb KAMHWYECKUI AnarHo3 au-
cTOHUM DYT B LleHTpanbHO A3uun, U, KPpOME TOTO, M3-3a OTCYTCTBUSA
focTyna K reHeTMYeCKOMY TeCTUPOBAHUIO MHOTUE caydau LUCTOHUU
DYT B LleHTpanbHON A3UK MOTyT 0CTaBaTbCs HEAMArHOCTUPOBAHHbBIMM
1 6e3 aPpheKTUBHOTO NeyeHuns, Takoro kak DBS. Mpu owmbouHol Ana-
rHOCTUKE 3TV ANCTOHUW MOTYT NPUBECTU K 3HAYUTENbHOW WHBANUAHO-
CTW; NO3TOMY KpaliHe BaXHO NOATOTOBUTL 6OMble cneLnannucToB no
ABUraTeNbHbIM paccTpoiicTBam B cTpaHax LieHTpanbHO# A3uu, nony-
UNTb AOCTYN K 6ecnnaTHOMY AMarHOCTUYECKOMY MAN HAYYHOMY TeHe-
TUYECKOMY TECTUPOBAHWIO 1 cO3AaTb 60Nblle MEANLNHCKNX LLeHTPOB,
KoTopble Mornu 6bl npoBoanTL DBS.

NTuntepatypa

Kaiser FJ, Osmanoric A, Rakovic A, Erogullari A, Uflacker N, Braunholz D, et al.
The dystonia gene DYT1 is repressed by the transcription factor THAP1 (DYT6).
Ann Neurol. 2010;68:554-9.

Blanchard A, Roubertie A, Simonetta-Moreau M, EaV, Coquart C, Frederic MY,
et al. Singular DYT6 phenotypes in association with new THAP1 frameshift
mutations. MovDisord. 2011;26:1775-7.
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dystonia symptoms [12]. Jech R et al (2011) reported 2 siblings
with the same age (8 and 14 years) of onset of DYT-6 and writer's
cramp onset with an excellent response for DBS GPi [13]. The age
of surgery and speed of progression in those cases differed from
the case in our report, which could be explained by genetic vari-
ation of THAP1 mutations [8]. Some reports demonstrated less
predictable and less effective DBS GPi than DYT-1 [10]. Few cases
report good DBS results in patients with relocated lead to Ventral
lateral nucleus (VLa) after non-effective DBS GPi stimulation [14-
16].

Conclusion

This is the first report of genetically confirmed DYT6 in Cen-
tral Asia. A definitive diagnosis for our patient has been made 39
years after the onset of the disease keeping her for almost 4 de-
cades disabled. This study suggests that with no specialist knowl-
edge in movement disorders it might be challenging to make a
clinical diagnosis of DYT dystonias in Central Asia and in addition
with the lack of access to genetic testing many cases of DYT dys-
tonias in Central Asia could remain undiagnosed and devoid of
effective treatment as DBS. With inadequate diagnosis these dys-
tonias could lead to significant disability; therefore, it is crucial to
train more movement disorders specialists in Central Asian coun-
tries, gain access to free diagnostic or research genetic testing,
and have more centers that could perform DBS.
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