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LETTER: NEW OBSERVATION

Expanding the Motor Phenotype and Molecular Spectrum of
NAA15-Related Disorder: Two Cases of Isolated Childhood-
Onset Gait Dystonia

Kathryn Yang, MD, FRCPC,’
Monica Ferrer Socorro, MD,’

Heterozygous truncating variants in NAA1S, encoding
the auxiliary subunit of the N-terminal acetyltransferase A
(NatA) complex, cause an autosomal-dominant neu-
rodevelopmental disorder (OMIM #617787) characterized
by intellectual disability, autism spectrum disorder, and
variable congenital anomalies." A movement disorder spec-
trum is emerging that ranges from adult-onset dystonia-
parkinsonism” to childhood-onset lower-limb dystonia®*
and cortical myoclonus with paroxysmal dyskinesia.” All
previously reported patients have carried truncating vari-
ants predicted to undergo nonsense-mediated decay
(NMD), consistent with a haploinsufficiency mechanism.'”

We describe two unrelated girls (current ages 5 and
6 years) with childhood-onset, action-induced gait dys-
tonia caused by de novo non-truncating NAA1S vari-
ants. Clinical, genetic, and treatment details are
summarized in Table 1 and File S1; representative
examination findings are shown in Videos S1 and S2.

Patient 1 developed right-leg dragging and frequent
falls at 4 years of age. Examination demonstrated
action-induced right-leg dystonia with thigh internal
rotation, knee flexion, and intermittent equinovarus pos-
turing that was reproducibly triggered by ambulation
and worsened with distance, following a relapsing—
remitting course exacerbated by febrile illness. Trio
exome sequencing identified a de novo heterozygous in-
frame deletion in NAA1S (NM_057175.3:c.283_285del;
p-Lys95del). Patient 2 developed action-induced bilateral
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lower-limb dystonia at 4.5 years of age, evolving from
left-leg posturing during running to a bilateral high-
stepping gait, with partial spontaneous improvement
over the subsequent 12 months. Trio exome sequencing
identified a de movo heterozygous missense variant
(NM_057175.5:¢.301A>G; p.Lys101Glu). Both variants
are absent from gnomAD v4.1, situated in exon 4 within
the NAA10-binding region of NAA1S, and have sup-
portive in silico predictions of pathogenicity (CADD>26;
AlphaMissense>0.91). Sequential trials of oxcarbazepine,
levodopa, clonazepam, and trihexyphenidyl produced no
benefit in Patient 1, and trihexyphenidyl was discon-
tinued in Patient 2 because of gait worsening and consti-
pation. Neuroimaging, cerebrospinal fluid studies, and
metabolic workup were unremarkable, with mild associ-
ated neurodevelopmental features (attention-deficit/
hyperactivity disorder; transient speech delay).

The five previously reported patients with NAA1S-
associated movement disorders all carried truncating
variants expected to undergo NMD and produce
haploinsufficiency (Table 1).'” The variants identified
here are not predicted to trigger NMD and likely yield
full-length protein with altered function, raising the
possibility of mechanisms beyond haploinsufficiency,
such as hypomorphism, altered NatA complex assem-
bly, or dominant-negative interference. Both lie within
the N-terminal tetratricopeptide-repeat region that
mediates NAA10 binding, immediately adjacent to the

3 Blackfan Circle, Boston, MA 02115, USA; E-mail: darius.ebrahimi-
fakhari@childrens.harvard.edu

Kathryn Yang, Martino Montomoli, Claire Miller, and Darius Ebrahimi-
Fakhari contributed equally.

Financial disclosures: The authors declare no other financial relation-
ships related to the submitted work.

Funding agency: Research in the Ebrahimi-Fakhari Laboratory is
supported by the National Institute of Neurological Disorders and Stroke
(KO8NS123552, 1U54NS148312), the Spastic Paraplegia Foundation,
the Dystonia Medical Research Foundation, the Boston Children’s Hos-
pital Translational Research Program, and the Boston Children’s Hospi-
tal TIDO Accelerator Award.

Received: 12 May 2026; Revised: 18 May 2026; Accepted: 8 July 2026

Published online in Wiley Online Library
(wileyonlinelibrary.com). DOI: 10.1002/mds.70447

Movement Disorders, 2026 1


https://orcid.org/0009-0004-6892-5189
https://orcid.org/0000-0003-4046-3133
https://orcid.org/0000-0003-2072-3436
https://orcid.org/0009-0001-5887-4515
https://orcid.org/0009-0005-8066-5815
https://orcid.org/0000-0002-0026-4714
mailto:claire.miller@nyulangone.org
mailto:claire.miller@nyulangone.org
mailto:darius.ebrahimi-fakhari@childrens.harvard.edu
mailto:darius.ebrahimi-fakhari@childrens.harvard.edu
http://wileyonlinelibrary.com
http://crossmark.crossref.org/dialog/?doi=10.1002%2Fmds.70447&domain=pdf&date_stamp=2026-08-04

15318257, 0, Downloaded from https://movementdisorders.onlinelibrary.wiley.com/doi/10.1002/mds.70447 by Darius Ebrahimi-Fakhari - University Of lowa Libraries, Wiley Online Library on [07/08/2026]. See the Terms and Conditions (https://onlinelibrary.wiley.com/terms-and-conditions) on Wiley Online Library for rules of use; OA articles are governed by the applicable Creative Commons License

(STVVN) SLILSO AN 03 9AnE[RI 2Injeppuawiou (SADH)
£191p0g uoneLeA dWOUdD) urwng Suisn partodar dre sjueLeA “1pIOSIp AAISNdUI0d—IAISIqO ‘([DQ Iepiosip AranoeiadAy oyep-uonuane ‘((JHY Hopiosip wnndads wsnne ‘(ISy ‘partodar jou ‘— ‘edopoad] ‘edop-7 :suoneiadiqqy

AL

ET

YANG

eruo)sKp-1red
3ol poonpur-ared
s [hs ang
Apsnoaueauods
poaoxdur ATprIA

dHav

eruoIsAp
re3 397 1y31 JUASISIO J

I9pIOSIP
Surures] oyroadg

aso
‘Kerxue {qHAV

s1eaf ¢
90UIs JUAUNEIN JJO
AprusydAxoym
10)J¢ UOTSSTIIN]

SONEULIOP
ordoje sprgouoIq
JUDLINDAI
‘erdoradAy
‘wsnewsnse {qHAV

s1e9K ()]~ 10§
J[qeas 399 poq ur
LIHOISAP UOTSIO) PII

wstuosursred
(e )91
Apueurwopaid)
BIUOISAP PIZI[LIOUIL)

SONSSI UONUANE {(ISY

s1eak G Aq

UOTSSTIAI snoaduejuodg

$OINIEIJ [EITUI IYIO

2WwodmO

(esuodsax
ou) wredozeuop
‘(Aandapour
/P1e19[0) A[100d) (asuodsax
[ApruoydAxoyrn (esuodsax pooS) pooS3) Aep/Sur (]
{(osuodsax ApruaydAxoym KpruaydAxoym
(sam09pour) ou) edop-7 ‘(esuodsox {(esuodsar ‘(esuodsax (esuodsar
AprusydAxorr, ou) durdozeqIeox() QUON] renaed) edop-7 ou) edop-7 renzed) edop-T QUON P[EL SUOEIIPIIN
eruoIsAp SEISQUDYSAp
-1e8 391 paonpur eruo)sAp-11es 3oy [ewsAxored eTUOISAp eTUOISAp wstuosursyIed eruoISAp

-3 [ewsAxore  PIoNpuI-Ies [ewsAXored  {SNUOOAW [EINI0D) re3 397 1ySryg qQUII[-I19MO] [eI3e[Ig ~BTUOISA(T rewsAxoxed 397 3397 IOPIOSIP JUIWAOIA

(s1R9K)

195UO IOPIOSIP
Sy 14 (4} Sc © 9¥ ¢ JUIWIAOW J¢ 9Ty
OoN ON OoN ON SOX $SOINJEIJ [EIOE) ASILOD) SOX wstydiowsAp [eroe
[ewoN [ewioN PN PN PN PIN PN Lepp [puawdopas
Jrewa g Jreway Jrewa g Jrewd g Srewg eI AN X35

(s1R9K)
S 9 01 €l €l s 8 dn-aofpog 3sv] 3¢ 38y
0AOU (] 0AOU (] 0AOU (] oAOU (] [EUIoIRIA] 0AOU (T oAOU (] QourILAYU]

nOIOIsATd PPSesATd ExJUSY861IN'd 2 L6vS3ryd »19/398°d *8¢181y'd 02¥gnED9Ldsyd

D<VI0€2 ‘[PPSST €8T ‘dopgey1o ‘L<OSY912 *D<0T8TT? ‘L<0T8E™ ‘VOLLOPPCET 8TT2 adbyouany
T osed T oseD (€Tyep9se :AIN)  (00908€8€ *ATNA)  (981T7T9¢ *AINA)  (+980€LS€ ATNA)  (0989S96 *ATIN) I030MIEIE]

m.—ﬁ 39 L_Ig

. Te 19 nueq

,Te 39 ozaqnx

. Te 39 exeng

L Te 32 SuayD

STVVN-LAQ o sasvo paysiqng T AIAV.L

Movement Disorders, 2026




4[ NON-TRUNCATING NAAT75 VARIANTS IN PEDIATRIC GAIT DYSTONIA

recurrent truncating variants previously reported in
exon 3." The clinical picture closely resembles the pedi-
atric cases of Yubero et al.* and Danti et al.,’
supporting a recognizable phenotypic signature. Func-
tional studies and additional cases are required to con-
firm variant-level pathogenicity. In contrast to the prior
cases, both of whom derived good-to-excellent benefit
from trihexyphenidyl,>* both of our patients experi-
enced either no benefit or adverse effects.

Under the International Parkinson and Move-
ment Disorder Society nomenclature framework,®”’
NAA1S5 now meets the evidence threshold for des-
ignation as a monogenic dystonia, with consistent
phenotypes reported across independent cohorts.
We suggest that NAA1S5 be considered for formal
designation as DYT-NAA1S, provisionally placed
within the “dystonia presenting with developmen-
tal delay” subcategory,’® pending further case
aggregation and functional confirmation. @
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