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cademy of neurology

‘Speaker: Prof. Dr. med. Adrian Danek

Since 2002 Professor of Cognitive Neurology at LMU, contributed to > 200 PubMed listed papers, H-Index 39.
Expertise and research focus: cognitive neurology, functional neuroanatomy, dementia, neuroacanthocytosis

* Student of medicine at the Ludwig-Maximilians-Universitat (LMU) in Munich, Germany

* 1992-1999 assistant professor, Department of Neurology, LMU Munich (Prof. Brandt)

* 1999-2001 visiting scientist, associate investigator: Cognitive Neuroscience Section, NINDS,
National Institutes of Health, Bethesda, Md, USA (Dr. J. Grafman)

e 2010-2013 coordinator of ERA-net network “European multidisciplinary initiative on neuroacanthocytosis”;
www.med.uni-muenchen.de/forschung/verbuende/euprojekte/abgeschlossen/emina/index.html)

* Financed by the Advocacy for Neuroacanthocytosis Patients (www.naadvocacy.org) he offers a Western blot
for chorein determination in blood samples = free diagnostic tool used by physicians worldwide for >700
patients so far - confirming a diagnosis of chorea-acanthocytosis (ChAc) in ~ 30% of the cases.

* Curator of web-based NA patient database within the European Huntington’s Disease network
(www.euro-hd.net/html/na/registry) for trial readiness in spite of world-wide dispersal

e Curator (with A. Velayos-Baeza and G. Miltenberger-Miltenyi) of the VPS13A gene homepage
of the Leiden Open Variation Database (https://databases.lovd.nl/shared/genes/VPS13A)
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cademy of neurology

. General information about the webinars

RARE neurological, neuromuscular and movement disorders
* 30-35min presentation
« 15min Q&A session at the end (please write your questions in the Q&A)

 Target audience: neurologists, residents, paediatric neurologists,
geneticists from RND members, RND affiliated partners, and non-RND
HCPs across Europe and worldwide

 Recorded Webinar and presentation to be found at the latest 2 weeks
after on: http://www.ern-rnd.eu/education-training/past-webinars/

 Post-webinar survey (2-3min): satisfaction, topic ideas for next webinars


http://www.ern-rnd.eu/education-training/past-webinars/
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Neuroacanthocytosis (NA) syndromes

Learning objectives

Appreciate the heterogeneity of NA syndromes

« Chorea-acanthocytosis (ChAc), McLeod syndrome (MLS) etc.

Become able to distinguish the two core syndromes
« Know about genes and patterns of inheritance

Learn about helpful clinical and laboratory hints
« Estimate the contribution of blood films

Hear about current basic science insights
« VPS13 gene family, membrane contact sites, lipid transfer

Know where to find additional information
 Reviews, books, symposia, Advocacy for NA Patients

Adrian Danek, Ludwig-Maximilians-Universitat Minchen, Neurologische Klinik (Direktorin: Prof. Dr. M. Dieterich)
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Webinar outline

Mutual introduction

Concept of ,,neuroacanthocytosis® (NA)
MLS & ChAc, the two core NA syndromes

- clinical features

- suggestive hints

- genetic background - epidemiology

Basic science news

- differential diagnosis - diagnostic procedures

Mutation and patient registries for trial readiness

Reference material

Questions and answers
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Q&A 1: participants' background

Expertise:

 Adult neurology?
e Child neurology?
* Psychiatry?

« Cardiology?
 Blood banking?

« Hematology?

« Genetics?

DG ,Choreas and HD’
December 3, 2019

Type of clinic:

« Cognitive/dementia?
« Movement disorders?
 Epilepsy?
 Neuromuscular?
 Tourette/OCD?
 Genetic counselling?
 Other

Neuroacanthocytosis syndromes
Adrian Danek - danek@Imu.de
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Q&A 2: participants' previous experience

« Patients with McLeod syndrome?
« Patients with chorea-acanthocytosis?

« Experience with acanthocyte determination?
« With method of Storch et al. (J.Neurol. 2005)?

« Availability of Kell blood group phenotyping?
 Information on chorein Western blot?

DG ,Choreas and HD’ Neuroacanthocytosis syndromes
December 3, 2019 Adrian Danek - danek@Imu.de
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What is acanthocytosis?

Acanthocyte

akaveOa : thorn
akn (aké “point”) + @vBoc (anthos “flower”)

DG ,Choreas and HD’
December 3, 2019

Neuroacanthocytosis syndromes
Adrian Danek - danek@Imu.de
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Testing

JNeurol (2005) 252: 84-90
DO 10.1007/500415-005-0616-3

for acanthocytosis (Storch et al.)

Wet Blood Smear Preparation

ORIGINAL COMMUNICATION

Alexander Storch
Markus Kornhass
Johannes Schwarz

7 Abstract The presence of acan-
thocytosis in peripheral blood
smears remains the hallmark of the
clinical diagnosis of most neuro-
acanthocytosis syndromes, such as
chorea-acanthocytosis (ChAc) and
McLeod syndrome. Genetic analy-
ses and/or specific laboratory tests
are available only for a minority of

DG ,Choreas and HD’
December 3, 2019

Testing for acanthocytosis f‘zﬂ”'_'

A prospective reader-blinded study
in movement disorder patients

= /[ = J= J[ = ]

o

Table 1. Parameters of the standardized acanthocyte screening test
(adapted from Storch et al, 2003).

these disorders. Testing for acan-
thocytosis is hampered by the lack

of data on normal amounts of

acanthocytes assessed by a stan- 2 " N A 3 - . R anmitivityld
dardized method. We report Blood/Smear Type Normal value Specificity Sensitivity
ctive reader-blinded stud . . .
Heigned to establish control values EDTA /dry smear <1.2% 0.99 Low  (1/3)
for abnormally shaped erythro- EDTA /wet preparation <3.7% 0.98 Low  (1/3)
cytes in healthy volunteers and pa- ) .
Diluted /dry smear <3.0% 0.99 Middle (2/3)
Diluted /wet preparation <63% 0.98 High  (3/3)

899 percentile of healthy controls and defined movement disorder patients
P Number of detected patients per genetically confirmed ChAc patients

Neuroacanthocytosis syndromes
Adrian Danek - danek@Imu.de
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Neuroacanthocytosis:

neurological findings
plus
acanthocytosis

(an umbrella term for a variety of diseases)

DG ,Choreas and HD’ Neuroacanthocytosis syndromes
December 3, 2019 Adrian Danek - danek@Imu.de
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Neuroacanthocytosis: a variety of diseases

Neuroacanthocytosis with lipoprotein disorders
* Abectalipoproteinemia

e Famihal hypobetalipoproteinema

* Anderson disease

« Atypical Wolman disease

Neuroacanthocytosis with basal ganglia involvement

* McLeod syndrome

* Chorea-acanthocytosis

* Pantothenate kinase associated neurodegeneration (PKAN)
* Aceruloplasminemia? (single case)

* ELAC2 mutations? (single case)

* Huntington‘s Disease-like 2? (acanthocytes not a general feature)

DG ,Choreas and HD’ Neuroacanthocytosis syndromes
December 3, 2019 Adrian Danek - danek@Imu.de
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Two core neuroacanthocytosis syndromes

McLeod syndrome (MLS) X-linked XK
Chorea-acanthocytosis (ChAc) autoso.mal VPS13A
recessive

DG ,Choreas and HD’
December 3, 2019

Neuroacanthocytosis syndromes
Adrian Danek - danek@Imu.de
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A new phenotype (McLeod) In

the Kell blood-group system
Allen FH et al. Vox Sanguinis. 1961;6:555-60

Mr. Hugh McLeod, possessor of the new phenotype, was en-
countered in testing a new class of medical students, who routinely
are subgrouped as thoroughly as possible, in search of useful panel
donors.

The serological findings can be briefly summarized by stating
that McLeod is negative with anti-K 1 (Kell), anti-K 3 (Penney), and
anti-K5 (Peltz), and reacts weakly with anti-K2 (Cellano), and
anti-K 4 (Rautenberg).

DG ,Choreas and HD’ Neuroacanthocytosis syndromes
December 3, 2019 Adrian Danek - danek@Imu.de
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Brothers with heart disease & t muscle CK

Case 1 Case 2
at age 52 at age 57

Case 1

at age 58

J Neurol (1992) 239 : 302-306

LN
=D
McLeod syndrome: a distinct form of neuroacanthocytosis . ! .
The Chorea of McLeod Syndrome
Report of two cases and literature review with emphasis on neuromuscular manifestations
Thomas N. Witt', Adrian Danek', Michael Reiter', Marcell U. Heim?, Josef Dirschinger’, and Eckardt G.J. Olsen* v : .
A. Danek, MD, PhD," " F. Tison, MD, PhD,” J. Rubio, PhD,” M. Oechsner, MD," W. Kalckreuth, MD,” and

A.P. Monaco, MD, PhD*

DG ,Choreas and HD’ Neuroacanthocytosis syndromes
December 3, 2019 Adrian Danek - danek@Imu.de



KLINIKUM

I_IVI u DER UNIVERSITAT MUNCHEN Neurologische Klinik und Poliklinik (Prof. Dr. M. Dieterich, FANA, FEAN)

CONTROL Mc LEOD SYNDROME

Acanthocytosis

Heart disease

BG/FC RATIO: 1.58 BG/FC RATIO: 1.38 Pigure 1 Photon-denasibyaoitghted MRITR & 88 5ear i

( : - - Bgur 2 Patern o of b, - i patient with chorea an e the St ood ersthrocte
O rea P a r I n S O n I S m 2 Rl vonc oKy e s A phtrenme L ot B Pphenotype discloses slight atrophy of the caudate nucleus

Cerebral involvement

Cognitive impairment in McLeod syndrome

A Danek, MD; 1. Uttner, MSe; T. Vogl, MD; K. Tatsch, MD; and T.N. Witt, M}

Asticle abstract—cLeod sndrome is an Xp2L-linked Kell blood group variant due to Tck of srythrocyt prtain Kx

.
with i RBC - A man with this syndrome developed chorea and
I e S slight neuropsychy Igml mpai rrnaLH.(-h dcndt tmphyo‘ncerehralimagl gandn:durxd striatal dopamine D
mccptor blml ing on emiss| y. Sinee Xp2l was partly deleted in the patient, the
missing gene produ ctl'po bl.r lemuyheesaaut ial for the in t.egm; of the striatucn.

NEUROLOGY 1994:44:117-120 it | wcallind  scohons g eyt feuson

Psychopathology estimate: <300 cases world-wide

DG ,Choreas and HD’ Neuroacanthocytosis syndromes
December 3, 2019 Adrian Danek - danek@Imu.de
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Finding Frequency (%)

Cell, Vol T7, DES-BDD, Juns 17, 1804, Copyright & 1594 by Cal Praas

Isolation of the Gene for McLeod Syndrome

Weak Kell erythrocyte antigens 100 (91-100)

Acanthocytosis 100 (91-100)
That Encodes a Novel Membrane Trﬂrlsporl Protein Elevation of serum creatine phosphokinase 100 (100)
Elevation of lactate dehydrogenase 91 (45-95)
Elevation of aspartate aminotransferase 33 (23-55)
Me,” Josal Clialy," Mok Gt Elevation of alanine aminotransferase 33 (23-55)
mﬂn Donwit Paisl Crosar, ' Elevation of vy-glutamyltransferase 33 (18-64)
and Anthony P. Monaco® Reduced haptoglobin 80 (18-95)
Splenomegaly 38 (23-64)
Hepatomegaly 42 (23-68)
“““““““““ Cardiac disease 65 (50-73)
................... Areflexia: ankles 90 (86-91)
..................... DYS Areflexia: arms 62 (59-64)
P (DMD) Muscle weakness 65 (59-68)
Muscle biopsy: myopathic 80 (36-91)
Muscle biopsy: neuropathic 64 (32-82)
X XK Electromyography: myopathic 14 (9-45)
(McLeod) Electromyography: neuropathlc 79 (50-86)
Reduced vibration sense in feet 40 (27-59)
Seizures 50 (27-73)
CYBB Psychopathology 83 (45-91)
q (X-CGD) Cognitive impairment 54 (32-73)
Limb chorea 94 (68-95)
Dystonia 38 (23-64)
RP3 Facial hyperkinesia 86 (55-91)
(X-RP) Involuntary vocalizations 58 (32-77)
Habitual tongue/lip biting 8 (5-45)
Dysarthria 77 (45-86)
Parkinsonian features 19 (14-41)

DG ,Choreas and HD’
December 3, 2019

McLeod Neuroacanthocytosis: Genotype

Adrian Danck, MD, PhD," Justin P. Rubio, PhD.’ Luca Ram

and Phenotype

poldi, PhI

Ann. Neurol. 2001;50:755
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Membrane protein bound to

Kell blood group protein

Member of family of

“XK related proteins”

Neuroacanthocytosis syndromes
Adrian Danek - danek@Imu.de
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4_1R multiprotein complex

Rh complex
Rh complex

&

GPC

RBC membrane model

Plasma

Cytoplasm

DG ,Choreas and HD’
December 3, 2019

a/P spectrin

Roulis et al. JAMA Neurol. 2018;75:1554

Neuroacanthocytosis syndromes
Adrian Danek - danek@Imu.de
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! 10 » » 40 & 6 » 8 % 190 110 10 12 140
MKFFASVLASVFLFVAETTAALSLSSTYRSGGDRMWOQALTLLFSLLIPCALVOLTLLFVHRDLSRDRFLVLLLHLLOLGY LFRCFEVFCIYFQSGNNEETYVS | TKKROMIKNGLSEE 1 EKEVGQAEGKL | THRSAFSRASVIOQAFLGS
(T Transmembrane > T iransmembrane > Transmembrane—
_ Exont > Exon 2
107G>A (W36X)—-B 154C>T (Q52X)— 8 (\z n 8- 259delA (905 5129%) 397C>T (R133%)-8
172delG (V58Y fs129X) 229deiC (fs 125X) - 268delT (Y90T fs129X)

195-198delCCGC (fs 128X) 246-1G>A (splice) ¢t - 246-2A>G (splice)
254+1G>C (splice)

150 il 190 200 210 220 2 240 230 250 270 2

60 170 130 30 290
AFPQLTLOLY I SVMQQDVTVGRSLLMTISLLSIVYGALRCNILAIKIKYDEYEVKVK?LAYVCIFLWRSFEIATRVVVLVLFTSVLKTWVVVIILINFFSFFLYPWILFWCSGSPFPENIEKALSRVGTTIV

80
LCFLTLLYTGINMFCWS

Exon 2 > | Exon3 4
~463C>T (Q155%) B-523insA (1172N s 198X) 640-645del (del w213 R214)- @) ? B-707G>A (Ww236X) 856-660delCTCTA (del L + L286Y fs 3010~
508+1G>A (splice) i-508+SG>A (deep splice) 664C>G (R222G) 686delTT (F229Y fs264X) 800T>C (C294R)
509-1G>A (splice)-§ 669-673delSins13 (fs236X)
450insC (Q151P fs198X) $-509-13C>G (deep splice)
Transmembrane

0 310 20 330 0 350 30 s s 30 “p 410 20 a0 “o
;IQLKIDS DLISKSHNWYQLLVYYMIRFIENAILLLLWYLFKTD I YMYVCAPLLVLQLLIGYCTAILFMLVFYQFFH  CKKLFSSSVSEGFQRWLRCFCWACRQQKI'CE!Y IGKEDLQSSRDRDETPSSSKTSFEVGQFLNAEDLCSA
~Transmembrane (" Transmembrane > (" Transmembrane >

2 Exon 3
§-799C>T (Q299%) % Kell binding site 1124C>G (P375R)-  B-1134G>C (K378N)
941G>A (W314X)— 8| 9624>G(Y321C) 979G>A(E327K) 1013delT (F3385 fs408X)
938-951del (N313T + del WYQL fs 336X)

KX protein:

444 amino acids

10 transmembrane domains

Kell binding site

DG ,Choreas and HD' . Jp— Neuroacanthocytosis syndromes
December 3, 2019 Roulis et al. JAMA Neurol. 2018;75:1554 Adrian Danek - danek@Imu.de
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Chorea-acanthocytosis (ChAc)

Initially described by
l. Levine (1960/1968) and E. Critchley (1967/1968)

New England & Kentucky families
with females and males affected; recessive?

DG ,Choreas and HD’ Neuroacanthocytosis syndromes
December 3, 2019 Adrian Danek - danek@Imu.de
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Impaired stance and gait (,,rubber man*)

DG ,Choreas and HD' ) _ Neuroacanthocytosis syndromes
December 3, 2019 https://global.oup.com/us/companion.websites/9780195393514 Adrian Danek - danek@Imu.de
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Orofacial dyskinesia

Tongue Protrusion and Feeding Dystonia:
A Hallmark of Chorea-Acanthocytosis
Bader et al. Mov Disord 25 (2010) 127-129

DG ,Choreas and HD’ Neuroacanthocytosis syndromes
December 3, 2019 Adrian Danek - danek@Imu.de
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Course of ChAC

Onset

Seizure

Dystonia

Facial tics

Chorea (limbs/trunk)

Chorea (head/neck)

T 1
C T 1
—{ T+
(1 1
— T
— T 1
Tongue dystonia | ' 11 '
Dysarthria ] '—::'—'
— [+
— T
—_ T ]
(Tl
— T}
— R R

Vocalizations

Parkinsonism

Areflexia/hyporeflexia
Myopathy 1
Neuropathy 1
Death -
0 5 10 15 20 25 30 35 40 45 50 55 60 65
Age [years]
DG ,Choreas and HD’ Neuroacanthocytosis syndromes

December 3, 2019 Adrian Danek - danek@Imu.de
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Progression to hypokinesia

DG ,Choreas and HD' ) _ Neuroacanthocytosis syndromes
December 3, 2019 https://global.oup.com/us/companion.websites/9780195393514 Adrian Danek - danek@Imu.de



LMU

KLINIKUM

DER UNIVERSITAT MUNCHEN

Neurologische Klinik und Poliklinik (Prof. Dr. M. Dieterich, FANA, FEAN)

DG ,Choreas and HD’
December 3, 2019

Neuroacanthocytosis syndromes

Adrian Danek - danek@Imu.de



KLINIKUM

DER UNIVERSITAT MUNCHEN

Neurologische Klinik und Poliklinik (Prof. Dr. M. Dieterich, FANA, FEAN)

VPS13A (3174aa, 73 exons). mutation spectrum

Tabk 2 VPS4 disewe muotations deacribed in Chic paticots
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VPS13 gene family

DG ,Choreas and HD’
December 3,

Al1g4a090

a7
L AudgiT140-20

AlSg24740

VPS13A — ChAcC i et

a1

CG16523

WPS130

VPS13B — Cohen syndrome ;

C23H3.11+8

Vps1la

™

WVpsil

VPS13C — Lewy body pathology ——

TOAG11.1a
— 52
CG2093
= “ = VPS13C
VPS13D — ataxia syndromes .
Velayos-Baeza A et al. Genomics 2004;84:536 Neuroacanthocytosis syndromes
2019 Adrian Danek - danek@Imu.de
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VPS13A
Chorea Acanthocytosis

VPS13B VPS13C
Cohen Syndrome VPS13D Parkinson’s Disease
Ataxia syndromes

Golgi TGN > PVC

organization TGN fusion
7 Mitochondrial
Autophagy C‘;C31 integrity
Actin \ / Organelle

dynamics junctions

— —~

Phagocytosis Sporulation
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Basic science: VPS13 functional domains
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VPS13 family: inter-organellar lipid transfer
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(Yeast) Vps13 Adaptor Binding domain

H. sapiens VPS13A
Residues 1857-2490

Adaptor PIP?

AR
AH PH domain

bioRxiv preprint first posted online Sep. 13, 2019: doi: http://dx.doi.org/10.1101/768366. The copyright holder for this preprint
(which was not peer-reviewed) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity.
All rights reserved. No reuse allowed without permission.

A VPS13D spastic ataxia mutation disrupts the conserved adaptor
binding site in yeast Vps13 VAB domain

Vps13

Samantha K. Dziurdzik'?, Bjérn D. M. Bean?, Michael Davey?, Elizabeth Conibear!?

Centre for Molecular Medicine and Therapeutics, British Columbia Children’s Hospital Research
Institute, University of British Columbia, Vancouver, Canada V5Z 4H4

’Department of Medical Genetics, University of British Columbia, Vancouver, Canada V6H 3N1
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Very wide differential diagnostic spectrum

 Obsessive compulsive « Motor neuron disease
 Psychosis  Neuropathy
 Tourette's  Myopathy
 Huntington‘s « Epilepsy

« Parkinson’s « Dementia

« Ataxia  Neurodegeneration

with brain iron group

DG ,Choreas and HD’ Neuroacanthocytosis syndromes
December 3, 2019 Adrian Danek - danek@Imu.de
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Distinction MLS vs ChACc

Findings Frequency (%) Frequency (%)
in McLeod? mn ChAch
Weak Kell antigens 100 o
Acanthocytosts 100 83
Elevation i CK 100 85
Elevarion in LDH 91 75
Elevation in AST 33 57
Elevation in ALT 33 50
Elevation in YGT 33 17
Reduction i haptoglobin 80 100
Splenomegaly 38 22
Hepatomegaly 42 11
Cardiomyopathy 65 I
Areflexia: ankles 90 90
Areflexia: arms 62 85
Muscle weakness 65 54
Muscle biopsy: myepathic 80 0
Muscle biopsy: neuropathic 64 100

Electromyography: myopathic 14
Electromyography: neuropathic 79

Pallhypaesthesia feet 40
Seizures 50
Psychopathology 83
Cognitive changes 54
Chorea 94
Dystonia 38
Hyperkinesia face 86
Involuntary vocalisations 58
Tongue and lip biting 8
Dysarthria 77
Dysphagia 10
Parkinsonian features 19

DG ,Choreas and HD’
December 3, 2019

100%

0%
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20%

0%

weak Kell

dysphagia parkinsonism
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Is MLS ,,delayed chorea-acanthocytosis®“?
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Feeding Dystonia in McLeod
Syndrome

Andreas R. Gantenbein, MD," Nathalie Damon-Perriére, MD,?
Jorg E. Bohlender, MD,® Marie Chauveau, MD,?

Chrystelle Latxague, PhD,? Marcelo Miranda, MD,*

Hans H. Jung, MD,'* and Frangois Tison, MD, PhD?

"Department of Neurology, University Hospital Zarich, Zrich,
Switzeriand; “Department of Neurology, University Hospital
Bordeaux, Bordeaux, France; *Department of Oto-Rhino-
Laryngology, Division of Phoniatry, University Hospital Zurich, Zarich,
Switzerland; *Department of Neurology, Clinica Las Condes,
Santiago, Chile

L

=

ABSTRACT
Background: The X-linked McLeod syndrome belongs
to the group of neuroacanthocytosis syndromes and has
a Huntington-disease-like phenotype with a choreatic
movement disorder, cognitive alterations, and psychiatric
symptoms. Another neuroacanthocytosis syndrome, the
autosomal recessive chorea-acanthocytosis, has a simi-
lar presentation, but distinct clinical features, believed to
be characteristic, such as tongue protrusion dystonia,
feeding dystonia, and rubber-man-like appearance.
Methods: This work comprised a case series of 3
patients with McLeod syndrome.
Results: The 3 patients with McLeod syndrome devel-
oped severe feeding dystonia and tongue protrusion as
well as rubber-man-like appearance in 1 patient during
the course of the disease.
Conclusion: These observations indicate that there is
an extended phenotypic overlap between MclLeod syn-
drome and chorea-acanthocytosis. © 2011 Movement
Disorder Society
Key Words: McLeod syndrome; neuroacanthocytosis;
feeding dystonia
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Chorea-acanthocytosis (ChAc) &

Younger males and females

 Degeneration of CNS structures
(movement d IS0 rd erS’ Selzu I‘eS, Tongue Protrusion and Feeding Dystonia:
Cog N |t|Ve |m pa| I’ment A Hallmark of Chorea-Acanthocytosis
’ . Bader et al. Mov Disord 25 (2010) 127-129
psychopathology, endocrine, MND)

 Peripheral nerve
 Muscle
(CK elevation, atrophy, weakness)
Ubiquitous, global prevalence ~ 50007 « - AmE AN R
DG ,Choreas and HD’ Neuroacanthocytosis syndromes
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McLeod syndrome (MLS)

X-linked, older men (brothers, uncles/nephews)

« Mutation affects an element of Kell
erythrocyte antigen system

« Apart from cardiomyopathy (very common),
sex-linkage & age, almost identical with ChAc

30%

 Heart monitoring

e
=}
®

« Banking of blood for later use

Percent of Patients

10%

Ubiquitous, global prevalence ~ 5007

0%

DG ,Choreas and HD’ Neuroacanthocytosis syndromes
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Diagnosis of ChAc & MLS

« Clinical and paraclinical findings
« Family history

« Exclusion of HD

 CK elevation

 Dedicated Kell serology and genetic testing of XK
« Genetic testing of VPS13A (sensitivity <100%!)

* Chorein Western blot (sensitivity <100%!)

« {Acanthocytosis}

DG ,Choreas and HD’
December 3, 2019
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Chorein Western Blot

P9 P10 P11 P12P13 P14 M2 C1 C2

DG ,Choreas and HD’
December 3, 2019

Chorein Detection for
the Diagnosis of
Chorea-Acanthocytosis

Carel Dobmn-ﬂtm:. PRI Ants r|.|-:- Velayos-Baea, PhD.
Lea A Filippone? Sarah Westhu

Alexander Storch, MT0* Torman.rd.rnnnn i
Stephen | Wiroe, MD, FRCP.® Klaus L. Leenders, MD.”
Anthony E. Lang, MDD, FRCP? Maria Teresa Darei, MD.?
Anconio Federica, M7

Saidi A. Maohiddin, MD, MRCP,™

Lameh Pananapazic, MDD, FRCP," Geoff Daniels, PRI,
Adrian Danek, MD." and Anthony P, Monaco, M

Chorea-acanthocytosis (Chac) is a severe, neurodegenera-
tive disorder that shares clinical features with Huneing-
:m’:dismumﬂ]h{d.z-ud._. d Ie is « 'h_'l.rm.u-
ttions in FPSI34, which encodes a in.l:g;: pmi:'ul called
chorein. Using antichorein antsern, we found expression
aof dmr\em in all haman cells analyzed. However, chorein

was absent or noticcably reduced in Chic pa-
I::nt cells, but mot MecLeod smdrome and Huntmgw-u s
discase cells. This suggests that loss of chorein expression
is o dlagnostic feature of Chic.

Ann Meurcl 200456299 =302

Neuroacanthocytosis syndromes
Adrian Danek - danek@Imu.de
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Origin of 164
ChAc according to Western Blot (2006 - Jan 2016)
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Tools to Improve diagnosis and treatment

- Mutation registry — DNA change of relevance?
LOD3 &5 Global Variome shared LOVD

P ] | Tt . .
Leiden Open Visriation Database wuman variowe  VPS13A (vacuolar protein sorting 13 homolog A

Curators: Gabriel Miltenberger-Miltenyi, Antonio Velayos-Baeza and Adrian Danek

https://databases.lovd.nl/shared/genes/VPS13A
- Patient registry — natural history, trial readiness

EUROPEAN

g HUNTINGTON'S
! N NETWORK ABOUT HD ABOUT EHDN NEWS & EVENTS O

% EHDN - NEUROACANTHOCYTOSIS SUBMODULE

S MPOSIUM | DISEASES | METWORK | REGISTRY | LOGIN | https://www.euro-hd.net/html/na/submodule

Meuroacanthocythosis

Welcame to Wirtual Meuroacanthocythosis, a sub module of the European Huntington Disease Metwark,

DG ,Choreas and HD’ Neuroacanthocytosis syndromes
December 3, 2019 Adrian Danek - danek@Imu.de
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Reference material: general

McLeod syndrome and XK gene

Ho et al. Cell 1994;77:869
Roulis et al. JAMA Neurol. 2018;75:1554
Jung et al. GeneReviews 2019 www.ncbi.nlm.nih.gov/books/NBK 1354

Chorea-acanthocytosis and VPS13A gene

Rampoldi et al. Nature Genetics 2001;28:119

Ueno et al. Nature Genetics 2001:28:121
Peikert et al. Eur J Med Genet. 2018:;61:699

Velayos-Baeza et al. GeneReviews 2019 www.ncbi.nlm.nih.gov/books/NBK1387

Acanthocyte determination
Storch et al. J Neurol. 2005;252:84

DG ,Choreas and HD’ Neuroacanthocytosis syndromes
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i
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Ruth H. Walker
Shinji Saiki

Adrian Dane‘(v‘
< .\
/" ,

Neuro- 4
acanthocytosis

Reference: history oe—

Syndromes

NA symposia 2002, 2005, 2006

Danek Springer 2004
Walker et al. Springer 2008

Syndromes Il

Outdated

Gandhi et al. (Neuroacanthocytosis Syndromes Il; 2008;43-) followed up on the
often quoted paper by Hardie et al. ,Neuroacanthocytosis. A clinical, haemato-
logical and pathological study of 19 cases” Brain 1991;114:13, a heterogenous
series now known to have comprised 6 cases of from an MLS family and 1 case of
HARP syndrome, and with only 6 definite ChAc cases where mutations had been
found in both alleles of VPS13A. In 3 cases only one allele was found mutated and
on the remaining 3 cases no genetic information is as yet available.

DG ,Choreas and HD’ Neuroacanthocytosis syndromes
December 3, 2019 Adrian Danek - danek@Imu.de
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Reference: basic science & recent symposia

VPS13 family

Velayos-Baeza A et al. Genomics 2004,84:536

Wang et al. GeneReviews 2016 www.ncbi.nlm.nih.gov/books/NBK1482
Schormair et al. Clin Genet. 2018;93:603

Lesage et al. Am J Hum Genet. 2016;98:500

Meijer GeneReviews 2019 www.ncbi.nlm.nih.gov/books/NBK537720

VPS13 function

Rzepnikowska et al. Traffic 2017;18:711
Yeshaw et al. Elife 2019:8:e43561
Dziurdzik et al. bioRxiv. 2019:768366

NA symposia 2016 & 2018

Pappas et al. Tremor Other Hyperkinet Mov. 2017;7:428
Peikert & Hermann. Tremor Other Hyperkinet Mov. 2018 8:579

DG ,Choreas and HD’
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Reference:

NANews 32 20 May 2019
NANews 32 Polish 20 May 2019
NANews 32 Deutsch 20 May 2019

NANews 31 26 November 2018
NANews 31 Polish 26 November 2018
NANews 31 26 November 2018 Deutsch

NANews 30 July 6 2018
NANews 30 Polish July 6 2018
NANews 30 Deutsch July 6 2018

NA News 29 December 4 2017
NANews 29 Polish December 4 2017
NANews 29 Deutsch 04 Dec 2017

NANews 28 March 30 2017
NANews 28 Deutsch March 30 2017

NANews 27 October 6 2016
NANews 27 Deutsch October 6 2016

NANews 26 April 8 2016
NANews 26 Deutsch April 8 2016

NANews 25 October 2015
NANews 25 Deutsch October 2015

NANews Extra November 29 2014

DG ,Choreas and HD’
December 3, 2019

NA newsletter & NA symposia

NA News 5~ « Dresden, Germany 2018

Neuroacanthocytosis information and research

A News Issue 17 = 11 Age 2012
Publisbed by The Advocacy lor Nesroscanthocylosis Patients, e and (a0 Invie

~ . [ e Ann Arbor, USA 2016

Therat s Octodar.

a0 we redew
(NA) group ace sute g P03 20 NGRS Fesearch 1o date IXAIANG e 120 Contrmed

Sl « Stresa, Italy 2014

made uncossciously in e comment

a0d problems in CoAFOANG e ) Commests [Post 5

e ;m&:wmhﬂ « Ede, Netherlands 2012
 Bethesda, USA 2010

 London/Oxford, UK 2008

 Kyoto, Japan 2006

 Montreal, Canada 2005

« Seeon, Germany 2002

‘Descuty win The

Neuroacanthocytosis syndromes
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www.neuroacanthocytosis2020.com

10th International Meeting on
Neuroacanthocytosis Syndromes

WSt

BARCELONA MARCH 2020

March 2020

DG ,Choreas and HD’
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Patient Advocacy

s

An ultra rare disease
www.naadvocacy.org

Advocacy for Neuroacanthocytosis Patients %

Founded by
Glenn Irvinet and
Ginger Irvine

Mail: gingerirvine@gmail.com

DG ,Choreas and HD’ Neuroacanthocytosis syndromes
December 3, 2019 Adrian Danek - danek@Imu.de
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_ePAG (European Patient Advocacy Groups) Voice

Astri Arnesen - Patient Representative for: Choreas & Huntington's
Disease and president of the European Huntington Association
astri@eurohuntington.org

ePAGs Mission:
Our overall aim is to work together with clinicians to have an active,
sustainable network that contributes to equal access to expertise and
treatment for patients all over Europe.

Partnering in the network activities and development and advocate for
patient centric services.

We have very high ambitions for the networks and we want to
contribute in any way we can to make them successful.


mailto:astri@eurohuntington.org

.\
oY S European \ European
.o

W Reference ‘3 Reference ¢
..“. Network ea n ..,. Network DG ,Choreas and HD
3 December 2019

cademy of neurology

ePAG (European Patient Advocacy Groups) Voice

ePAGs role in ERN-RND:

* Participate in ongoing activites within the network and give input
from our perspective as affected by the disease

 Disseminate information about the network, spread awareness in
our disease community

* Lobby for implementation of the network partners into their
respective national health plans

 Lobby for extension of the network to include all countries in Europe

Next milestone/need in this Disease Group:

To have better distribution of clinics into the network and have more clinicians
connected and working together to give patients treatment in accordance with
best evidence based knowlegde.
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Q & A 3: Acanthocytes are

1 skin lesions in diabetes.

2 an obligatory finding in McLeod syndrome.
3 deformed red blood cells.

4 easily picked up in routine investigations.

5 required to diagnose an NA syndrome.

DG ,Choreas and HD’ Neuroacanthocytosis syndromes
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Q & A 4: Neuroacanthocytosis syndromes

1 are heterogeneous.
2 comprise cases with ELAC2 mutations.

3 can be differentiated with dedicated Kell serology.

4 may be taken for Huntington”s disease.

5 are dyslipidemias.

DG ,Choreas and HD’ Neuroacanthocytosis syndromes
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Q & A 5: McLeod syndrome

1 is diagnosed in blood banks (Duffy serology).
2 carries risks for blood transfusions.

3 is transmitted as an autosomal recessive trait.
4 is often accompanied by cardiomyopathy.

5 1s typically characterized by hyperCKemia.

DG ,Choreas and HD’ Neuroacanthocytosis syndromes
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Q & A 6: Chorea-acanthocytosis

1 does not present with parkinsonism.

2 1s caused by VPS13C mutations.

3 is transmitted as an autosomal dominant trait.
4 is often accompanied by cardiomyopathy.

5 1s typically characterized by hyperCKemia.
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THANK YOU

Next Webinar: ‘Non-progressive congenital ataxia’
17 December 2019, 15-16h CET



