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TO THE EDITOR

TACH Leukodystrophy: Locus Refinement to Chromosome
10q22.3-23.1

Leukodystrophies are a heterogeneous group of neuro-
degenerative disorders affecting preferentially the central
nervous system white matter. These disorders lead to progressive
spasticity and other upper motor neuron signs, as well as
developmental and/or cognitive regression1. In some instances,
patients may have cerebellar ataxia, peripheral nerve
involvement, psychiatric symptoms, and movement disorders1.
We recently described a new form of childhood-onset
leukodystrophy TACH (Tremor-ataxia with central
hypomyelination) and mapped its locus to chromosome 10q22.3-
10q23.312.

Since the initial description of the disorder, we have recruited
a new consanguineous French-Canadian family with TACH. A
detailed chart review and neurological examination were
performed by an experienced neurologist. This project was
approved by the institutional Ethics Committee of the Centre de
Recherche du CHUM (CRCHUM). Informed consent was
obtained from all participants. Genomic DNA was extracted
from peripheral blood lymphocytes using a standard method or
from saliva using the Oragene DNA extraction kit (DNA
Genotek, Ottawa, Canada).

The patient presented at the age of six years with school
difficulties. A neuropsychological evaluation revealed that she
had mild mental retardation. It is only at the age of
approximately twelve years that she developed a spastic and
ataxic gait. Her gait difficulties progressed over time and at the
age of eighteen, she required the use of a walker. She also
developed a kinetic and postural tremor of the upper extremities,

as seen in the previously described TACH patients. Other
remarkable clinical findings are dysarthria, abnormal saccades
and pursuits and hypogonadotropic hypogonadism, without
hypodontia.

Genome wide scan using the Illumina Hap610 Bead chip
were conducted at the McGill University and Genome Quebec
Innovation Centre (Montreal, Canada) on the affected individual,
unaffected siblings and parents. The affected individual was
found to be homozygote for a 12.99Mb region (rs1867567 to
rs7912360, 1800 SNPs) on chromosome 10 and was sharing the
haplotypes of the two consanguineous families previously
published2. This interval was overlapping the previously
reported interval, reducing it from 12.6Mb to 4.3Mb on
chromosome 10q22.3-23.1 (maximum LOD score 6.2, Figure),
from rs2116829 to rs10882244 (626 SNPs)3.

We sequenced the coding sequence, the exon-intron
boundaries, 5’ and 3’ UTR of the following nine genes in the
4.3Mb candidate interval and did not uncover any mutation:
PPIF (peptidylprolyl isomerase F precursor), ANXA11 (annexin
A11), SFTPD (pulmonary surfactant-associated protein D),
EIF5AL1 (eukaryotic translation initiation factor 5A-like),
SFTPA1 (surfactant protein A1 precursor), SFTPA2 (surfactant
protein A2 precursor), RPS24 (ribosomal protein S24 isoform c),
TSPAN14 (tetraspanin 14 isoform 1), ZMIZ1 (retinoic acid
induced 17). Amongst these genes, two are duplicated, SFTPA1
and SFTPA2. It is then difficult to exclude them with certainty.
Candidate genes were selected for sequencing based on their
expression profile (www.cgl.ucsf.edu/cgi-bin/genentech/gene
hub-gepis/), gene ontology (http://genome.ucsc.edu/) and using
the SUSPECTS program (www.genetics.med.ed.ac.uk/
suspects/). Sequencing was performed with the same protocol as
described previously2.

Figure: Multipoint LOD score on chromosome 10 for three consanguineous families using Simwalk2 (v2.91).
Maximum cummulative LOD score of 6.2 defining a 4.3Mb region.
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We refined the candidate locus for TACH from 12.6 Mb to 4.3
Mb, sequenced nine candidate genes and did not uncover any
mutation. Recently, the locus for the leukodystrophy with
oligodontia was published on chromosome 10q224. We
hypothesized that TACH, leukodystrophy with oligodontia and
possibly 4H syndrome (Hypomyelination, Hypodontia,
Hypogonadotropic Hypogonadism)5 are allelic conditions since
they have overlapping clinical features. The identification of the
TACH gene will determine if these three conditions are indeed
allelic. It will also allow clinicians to offer definite diagnosis and
genetic counseling to their families for one form of the growing
number of leukodystrophies. Finally, it will contribute to our
understanding of the mechanisms leading to inherited white
matter diseases.

FUNDING INFORMATION
This research project was supported by the Quebec-based

foundation: “Fondation sur les leukodystrophies”
(http://www.leucofondation.com/).

ACKNOWLEDGEMENTS
The authors thank all family members for their participation.

They would also like to thank all the clinicians; Isabelle
Bouchard, Serge Melancon, Rachel Laframboise, Pierre
Langevin, Jean-Pierre Bouchard, Michel Vanasse, Guillaume
Sebire, who referred patients to us. We also wish to thank
Alexandre Montpetit and Pierre Lepage from McGill University
and Genome Quebec Innovation Center for their technical
expertise.

Dr. Bernard has received a scholarship grant from the RMGA
(Réseau de médicine génique appliquée) and from the FRSQ
(Fonds de Recherche en Santé du Québec). M. Tétreault has
received a Doctoral Fellowship from the Canadian Institute of

Health Research (CIHR). I. Thiffault has received a scholarship
from the CIHR and National Bank Financial Group (ETP
fellowship program). Dr. Vanderver has received funding from
the American Academy of Neurology Foundation Clinical
Research Training Fellowship program. This project was funded
by the “Fondation sur les leucodystrophies”.

Martine Tétreault (Montreal, QC, Canada)
Maria Lisa Putorti (Montreal, QC, Canada)
Isabelle Thiffault (Montreal, QC, Canada)

Michel Sylvain (Quebec, QC, Canada)
Adeline Venderver (Washington DC, USA)
Raphael Schiffmann (Dallas, Texas, USA)
Bernard Brais (Montreal, QC, Canada)

Geneviève Bernard (Montreal, QC, Canada),

REFERENCES
1. Schiffmann R, van der Knaap MS. The latest on leukodystrophies.

Curr Opin Neurol. 2004;17:187-92.
2. Bernard G, Thiffault I, Tetreault M, et al. Tremor-ataxia with central

hypomyelination (TACH) leukodystrophy maps to chromosome
10q22.3-10q23.31. Neurogenetics. 2010;11:457-64.

3. Mukhopadhyay N, Almasy L, Schroeder M, Mulvihill WP, Weeks
DE. Mega2: data-handling for facilitating genetic linkage and
association analyses. Bioinformatics. 2005;21:2556-7.

4. Chouery E, Delague V, Jalkh N, et al. A whole-genome scan in a
large family with leukodystrophy and oligodontia reveals
linkage to 10q22. Neurogenetics. 2011;12:73-8.

5. Timmons M, Tsokos M, Asab MA, et al. Peripheral and central
hypomyelination with hypogonadotropic hypogonadism and
hypodontia. Neurology. 2006;67:2066-9.

https://doi.org/10.1017/S0317167100022174 Published online by Cambridge University Press

https://doi.org/10.1017/S0317167100022174

