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Healthy Mutation HD PD p-value

controls carriers
Number 9 7 6 5 6 4
Specifications 4XK; 3 4 XK; 2 CAG sporadic PD sporadic
VPS13A VPS13A repeats in cases ALS cases
the HTT
gene 2 40
Age Mean 546 649 511 657 696 633 0.14 (Kruskal-
Min 384 454 36 541 462 501 Wallis test)
Max 770 804 700 751 812 727
D 148 126 132 93 121 110
Sex Male 4 0 6 2 4 4 0,003 (Chi-
Female 5 7 0 3 2 0 square)

NAS, neuroacanthocytosis syndrome; HD, Huntingtors disease; PD, Parkonson's disease; ALS, amyotrophic lateral sclerosis; CAG, codes for glutamine.
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Criterion Acanthocyte count Prolonged Erythrocyte  Microfluidic assay Ektacytometry

sedimentation rate

References Storch et al. (2005), Darras Darras et al. (2021), Rabe et al Rabe et al. (2021), “This paper
etal. (2021), Peikert et al. (2021), John et al. (2023) Recktenwald et al. (2022a),
(2022b) Reichel et al. (2022)

Diagnostic power Limited (improved in Good discrimination to controls, | Good discrimination to Discrimination at detectable
automated 3D classification) | specificity stll needs to be shown | controls, specificity sill needs | statistics limited to this paper

to be shown

Correlation with severeness  No evidence Unknown Unknown Unknown

or disease state

Blood sample volume S0pL “Typically, 1.5ml. 5L 2004L
Routine devices available | Blood smear examinationat | Several levels of automation Yes (Erysense by Cysmic Yes (Lorrca by RR Mechatronics,
different levels of automation | available; parameters easy GmbH, Saarbriicken, Zwaag, The Netherlands)
(3D is not routine) adaptable for manual devices Germany)
Possibilty of multiplexing/  Unlikely In principle yes, but needs In principle yes, but needs Challenging
throughput (software) adaptation of existing | hardware developments of
technologies existing technologies
Implementation in dlinical | Difficult, prone to bias, needs | Easy, though requires instrument | Medium, institution should | Medium, institution should
settings repeated training upgrade set standard for diagnostic be regular user of instrument and
workup and quality control | set standard for diagnostic workup

and quality control
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Animal models of

Cohen syndrome

Nomenclature/breed Border Collies | Vps13b <em1(IMPC)Tcp> | Vpsi3b <em1Yosl> Vps13b<tmi 2les>
Genetic background Notapplicable  C57BL/6NCrl C57BLI6N Mixed C57BL/6N-C57BLI6 ]
Sample size (control 10 obligate 3 (sex
animals) carriers 419Mand 430 F 9M/E combined 12M unknown) | 12Mand9F  16Mand 16 F
Sample size (mutant 7 dogs (sex 3 (sex
animals) unknown) 8Mand 8 F 12M/F combined 1M unknown) | 11MandSE 16Mand 16 F
Phenotypes
- Lethality + - NA NA NA NA +
- Developmental delay + + - NA NA NA +
- Behavior
Intellectual disability  + NA + NA NA NA +

Abnormal social
behaviors NA NA - NA NA NA +

Abnormal ansiety-like
behaviors NA NA - NA NA NA +

- Abnormal locomotor
activity NA + + NA NA NA +

- Impaired motor
coordination NA NA + NA NA NA +

- Hypotonia + NA + NA NA NA +

- Brain anatomy

Postnatal microcephaly  + Na - NA NA NA +

Hippocampal

hypoplasia NA NA NA NA NA NA +

Other neuroanatomical

phenotypes NA NA NA NA NA NA +
-Eye

Cataracts NA + - NA + NA NA

Abnormal retina

morphology NA + - NA + NA NA
- Face

High narrow palate + Na NA NA NA + NA

Prominent nasal bridge  + NA NA NA NA + NA
- Skull shape anomalies  NA Na NA NA NA Na +

- Reproduction

Male infertility NA + NA + NA NA NA
Delayed puberty + NA NA NA NA NA NA
- Short stature. + + b NA NA NA +
- Truncal obesity = = NA NA NA NA NA
- Neutropenia + NA NA NA NA NA NA
References Shearman and https://www. Kim etal. (2019) Da Costa Lhussiez Bonfante et al. Montillot et al.
Wilton (2011) mousephenotype.org/data/ etal. (2020) | etal. (2020) (2021) (2023)

genes/MGI:1916380

NA, Not Available; Plus sign, presence; Minus sign, absence; eml, endonuclease-mediated mutation 1; IMPC, International Mouse Phenotyping Consortium; Tep, Toronto Centre for
Phenogenomics; Yosl, Yong-Seok Lee; tm1.2, targeted mutation 1.2; Ies, Mouse Clinical Institute; M, Male; F, Female.
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. Clinically Affected, confirmed by serology
@ Obligate Female Carrier

+  Mutation confirmed with genetic testing
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GEO dataset Organism Samples

GSE79666 Human Motor cortex

GSE24250 Human Whole blood

GSE59051 Human iPSC-derived neurons 04195

GSE29681 Mouse (R6/2 model) Striatum 0.0876 0.8058
GSE11358 Mouse STHdh cells 02790 0.7410

LogFCh, logarithm of the fold change; Adj. p, adjusted p-value.
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Time/ Age/ VPS13A  Main symptoms Current Pluse Fre UHDR Follow-up UHDRS

Author Sex  mutations width (ps)  (Hz) (pre-op) (m) (post-op)
Rapid relief of tension disorder
2009/Ruiz etal. Oromandibular dyskinesia, dysarthria, (L)44V
35/F NA 180 130 2 NA 14 and chorea symptoms, dysarthria
(10) irregular choreic gait with truncal spasm (R142V
did not improved.
Dystonia, bradykinesia, choreic

‘Whole body involuntary movement,
‘movements of the imbs and trunk

2012/Shin etal. orolingual dyskinesia with tongue w30V
39/F + %0 130 a4 13 12 had significantly improved, no.
a1 protrusion and lip biting, involuntary ®29V
improvement in chewing and
head banging

biting of ips and tongue

Orofacial and lingual dyskinesia, - .
ious improvement in chorea

o “ shoulder shrugging, neck strtching and W35V “ o “ . N
tongue biting, chorea of the lower limbs R3SV il si
improvements n dystonia with
2012/Lietal. and trunk pr dys
e 40Hz stimulation of the GPi, both
Orofucial and lingual dyskinesia with S
tongue biting, generalized chorea and L35V
30M NA ger o 12 0 W0 3 5 2 exacerbated by 130 Hz GPi
trunk spasms, difficlties in writng, ®35V

stimulation.
speaking, swallowing, and walking,

Upper limb dexterityand truncal

Orofacial dyskinesias and feeding w25V
54/M NA 60 130 ) NA 23 dips improved markedly; no
dystonia, violent trunk spasms ®25V
2013/ improvement in feeding dystonia
Kefalopoulou Oromandibular dyskinesias, dysarthria,
Significant improvement in
etal.(12) violent choreic movements of upper and w2sv
M NA %0 130 7 NA 50 choreic movement, walking and
Tower limbs, lurching gait and poor ®25V
truncal spasms
balance
Involuntary movements of the tongue 1)30-35V ‘The dexterity of th
3/M NA o & s 60-90 160 52 12 31 B A
and all extremities (R30-35V extremities improved markedly
2015/Nakano Dysarthria and oromandibular
Decreased limb movement,
etal.(13) dyskinesia, progressive violent choreic (L)30-35V
40M NA 60-90 160 50 12 36 dysarthria and slight head-drop
movement of all extremities, trunk spasm | (R)3.0-3.5V
did not improved
and head-drop
Sturred speech, orofacial olingual
2015/Lee etal. dyskinesia,biting tongue and li, and 2oV Marked improvement in choreic
36/M + - SR 60 130 59 6 3634 "
(1) choreiform movements of the head and ®23V ‘movements, biting tongue and lip
neck
2016/
Marked improvement in orofacial
Fernindez- Abnormal movements of the orofacial (LamA
43M 5 212 60 39 12 13 dyskinesias and limb choreic
Pajarin et al. region, upper limbs and trunk (R)4mA
movements
(5
Age/ Pluse width UHDRS Follow-up UHDRS
Author VPSI3A | Main Symptoms Current Fre (Hz) Outcome
Sex (ns) (pre-op) (m) (post-op)
Clenching and biting, dysphagia, slurred | (L)2.6-3.5mA
35/M + : A A it 70-100 150-165 B3 12 18
speech, involuntary head and limb (R26-36mA
Biting, dysphagia, twitching limbs and
S B (L)2.5-38mA
37M + trunk weakness and numbness of hands, 80-140 150-175 2 12 12
(R)25-33mA
myocardial infarction
Biting, tongue involuntary movements, Clinical improvement
(L)2.0-3.0mA
37M e vocal tics, involuntary limb movements, 60-80 135-165 2% 12 8
(R)20-3.0mA
2018/Liu etal. ‘generalized tonic-clonic seizure attack
16) Biting, tongue involuntary movements
st e (L25mA
35/M + involuntary limb movements, generalized o %0 160 2 12 8
5m,
tonic-clonic seizure atack
licking lips, pouting, biting, dysphagia, (L)20-27mA
36/F + i e Tt 90-100 150 43 12 14
chorea, gait instability (R20-27mA
Biting, slurred speech, trembling le Clinical improvement
i i o (1)00-1.6mA
3/F + and twitching arms, generalized tonic- 6 130-145 16 12 6
(R18-25mA
clonic seizure attack
2018/Doshi wov Dyskinesias were completel
TR NA Orofacial dyskinesias, neck dyskinesias %0 130 36 NA 13 SRR
etal. (17) R3OV resolved
Orolingual hyperkinesia, dysarthria,
2019/Richard w26V Speech, chorea and swallowing are
B + truncal and extremities chorea, gait 6 100 13 6 1
etal. (1) R26V ameliorated
instability, hyporeflexia, bradykinesia
Dysphagia, dysarthria, involuntary
2019/Wang wpav Significantly improvement in
H/F NA tongue protrusion, biting lip, and teeth 6 130 61 12 31
etal. (19) ®22V dysarthria, chorea and dyskinesia
grinding
Involuntary movements of tongue, lower w30V Remarkable remission in tongue
35/F + jaw, neck, trunk, and lower limbs, biting e "sv 60 160 51 12 27 biting, dysarthria, and gait
2020/Wa etal. tongue and lip ) abnormality
©0) ‘Oromandibular dystonia, involuntary
wov Remission of involuntary orofacial
35/M + jaw movement, and upper limb right 50 130 0 12 2
(R)295V ‘movements
limb affecting handwriting.

NO., number; M, male; F, female; VPSI3A, VPSI3A mutations; Fre, frequency; Hz, hertz; NA, not available; UHDRS, unified Huntington's disease rating scale score; pre-op, pre-operative; m, month; post-op, post-operative; +, yes.
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ENE Pathological Gender Age (years) CAG repeats Brain area

diagnosis

1 Control Female 7 - STR & CTX
2 Control Female 60 - STR & CTX
3 Control Male 76 - STR & CTX
4 Control Female 7 - STR & CTX
5 Control Female 81 - STR & CTX
6 Control Male 39 - STR & CTX
7 HD, Vonsattel grade 3 Male 55 8 STR & CTX
8 HD, Vonsattel grade 3 Male 85 40 STR & CTX
9 HD, Vonsattel grade 3 Female 65 45 STR

10 HD, Vonsattel grade 3 Female 72 a2 STR & CTX
n HD, Vonsattel grade 3 Male 5 45 STR & CTX
12 HD, Vonsattel grade 2 Female 2 62 STR & CTX
13 HD, Vonsattel grade 4 Male 0 5 STR &CTX

STR, Striatum (Putamen); CTX, Motor Corte.





OPS/images/fgene-15-1421952/crossmark.jpg
©

|





OPS/images/cover.jpg
& frontiers | Research Topics

Progress in neuroacanthocytosis
syndromes and related diseases
including other bulk lipid
transfer disorders






OPS/images/fnins-18-1409366/fnins-18-1409366-t001.jpg
Parameter Findings

Motor features Chorea and severe feeding dystonia
Other neurological No

features

Psychiatric features Impulsivity

Cognition Mild executive difficulties

Seizures No

Genetic variants VPS13A

€.1732_1733, p.(Val578Phefs*9)*
8282 C > A, p.(Ser2761*)®
Homozygous pentanucleotide expansion in RFCI

Diagnosis VPS13A disease

Ektacytometry Clearly abnormal

Degree of acanthocytosis 15%

(%)

ENeG/EMG Abnormal values on ENeG

Neuroimaging Caudate atrophy
Increased iron levels in the caudate nuclei

Hemolysis No*¢

CK Normal

Myoglobulin Normal

Transaminases Normal

AST, aspartate aminotransferase; BG, basal ganglia; ENeG, electroneurography;
ND, no determined. ® This variant is found in 2 individuals (Finns) in gnomAD, CADD = 32.
PThis variant is absent in gnomAD. CADD = 45. “Only haptoglobin was mildly reduced,
but other tests for hemolysis (blood cell count, reticulocytes, lactate dehydrogenase, and
bilirubin) were all normal.
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Parameter and diagnosis VPS13A VPS13A XK disease Liver cirrhosis Reference
disease disease (patient C) (patient D) range
(patient A) (patient B)
B-Hb 146 135 155 54 134-170 g/L
B-RBCs 4.9 45 4.6 1.6 42-5.710"2/L
B-Het 0.45 0.37 0.42 0.16 0.39-0.50
B-MCV 92 85 89 103 82-98 fL
Erc(B)-MCH 30 31 33 34 27-33 pg
Erc(B)-MCHC 324 365 369 338 317-357 g/L
Erc(B)-RDW <18 <18 <18 > 18* < 18%
Reticulocyte count 142% 60 104 236* 28-11510°/L
Leukocyte count 57 4.5 8.6 25.5*% 3.5-8.8 10°/L
Platelet count 159 178 307 129 145-348 10°/L

Erc(B)-RDW > 18% is considered pathologic and is reported as anisocytosis. Patient A is the case described in this work.
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Mutation

Effect of

mutation

Erythrocyte
phenotype

ISBT erythrocyte
phenotype

Previous
publications

weak expression of k

Family 1 c.856_860del p.Leu286Tyrfs*16 Kx 0, K1 0,K2 +, XK-1; Gantenbein et al., 2011;
K30,K40 KEL:-1,2,-3,-4 Miranda et al., 2007; Miranda
et al., 2012
Family 2 c577A> T p.Lys193Ter K-k+w Kp(a-b+w) Kx- XK-1; Boppana et al., 2023; Floch
KEL:-1,2w,-3,4w et al., 2021; Lim et al., 2022
Case A c1023G > A p.Trp341Ter Kx absent (no other XK:-1 Siegl etal., 2013
information available)
Case B c484C>T p.Glnl62Ter K k+%, Kp(a b+"), XK:-1; N/A
Js(ab+") Kx— KEL:-1,2w,-3,4w,-6,7w
Case C c397C>T p-Argl133Ter K+/k-¥, Kp(a-b+"¥) XK:-1; N/A
and Kx-; very weak KEL:1,2w,-3,4w
expression of k and Kp®
Case D c397C>T p.Argl33Ter Absent K, Kpa, and Kpb; KEL:-1,2,3w,4w N/A

We include the revised RBC nomenclature as per the International Society of Blood Transfusion (IBST).
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