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In a consanguineous family from Pakistan, we have
recently showed that a homozygous Gly399Val patho-
genic variant in the taurine transporter gene SLC6A6
causes autosomal recessive retinal degeneration and
cardiomyopathy [1]. The blood taurine levels in the two
affected individuals were extremely low (hypotaur-
inemia), and the phenotype was likely due to the defi-
cient intracellular transport of taurine. After 24 months
of daily oral taurine supplementation, the cardiomyo-
pathy disappeared and the retina degeneration was
arrested in the younger affected sibling; the older
affected sibling had completely destroyed retina before
treatment. A similar family was also described with a
homozygous Ala78Glu variant in the SLC6A6 gene;
however, no taurine supplementation was introduced [2].
A third consanguineous family with retinal degeneration
was recently identified with a homozygous missense
variant (C. Rivolta, University Hospital Basel). The
collective pathogenic allelic frequency of the SLC6A6
gene in outbred populations using the whole genome
sequencing data of 62,000 individuals from the TOPmed
project [3] is 1 in 189 alleles. These are likely loss of
function and non-synonymous substitutions with patho-
genicity score CADD >18. Assuming that all of these
variants in homozygosity or compound heterozygosity
will lead to severe hypotaurinemia, we estimate that the
number of affected individuals (in outbred populations
with random mating) is 1 in 35,721 live births. For
130,000,000 newborns worldwide every year, the esti-
mated number of affected newborns is 3639 (e.g. 258 in
EU, USA and Canada combined). In addition, assuming
that 5% of the world population practices consanguinity
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[4], we also expect an additional 2145 affected newborns
per year, and the total number of estimated affected
newborns could be ~5800.

Since taurine could be detected in the Guthrie screening
samples, we wish to propose the possibility of a neonatal
screening for taurine levels in blood in order to identify
children with hypotaurinemia and therefore at high risk for
the Mendelian retinal degeneration and cardiomyopathy
caused by pathogenic variants in the SLC6A6 transporter.
In the case of true positive identification of likely affected
individuals/families, we subsequently propose an extensive
clinical trial of long-term oral supplementation with
100 mg/kg/day taurine with the objective to prevent the
onset of the symptoms and the progressive degeneration of
the retina that leads to complete visual loss.

The discovery of the molecular cause of genetic diseases
provides in some cases the introduction of treatments based
on the exact molecular defect/pathway; the taurine defi-
ciency case discussed here provides an excellent example
and encourages the world efforts to identify the molecular
causes of all Mendelian disorders.
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