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Technical Description

PMTs are peptide-mimetic compounds,
i.e., molecules which have different
chemical nature from, but similar
biological properties to, natural peptides,
with molecular weight of 1936.5 Da
(PMT), 961.3 Da (PMT-8a) and 869.2
(PMT-8b). Following incubation with
cellular models of the most common mt
diseases due to mutations in mt-tRNAs,
i.e., MELAS and MERRF, PMTs are able
to penetrate cell and mt membranes and
interact with mutated mt-tRNAs,
enabling them to acquire a native
conformation (chaperonic activity) and,
thereby, their essential functions. Due to
PMT activity, vitality and mt respiration
of MELAS and MERREF cells, which are
significantly lower than control cells,
increase to values comparable to wild-
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Fig. 4 Following exogenous administration, PMTs
significantly improve cell viability (top panels) and
mitochondrial respiration (botton panels) of mutant
cells.
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Fig. 5 Comparison between the structures of
332_33 peptide (Bp) and PMT.

Technologies & Advantages
The main advantage of the invention is !
that it might be the first cure for diseases !
due to point mutations in mt-tRNAs. The |
PMTs are able to cure the defectivei
phenotypes caused by two different mt-!
tRNA mutations in human cell models:
- m.3243A>G  mutation in mt-.
tRNALeuwUUR) - which iis responsible fori
both the severe MELAS syndrome and !
MIDD, is the commonest pathogenic |
mtDNA point mutation and has ai
minimum  prevalence of affected !
individuals of 3.5 in 100,000; '
- m.8344A>G mutation is associated :
with the MERRF syndrome, it has a'
prevalence of 0.9 in 100 000 in Europe !
and is more common in the USA. i
Additionally, PMTs of adequate qualityi
for pre-clinical and clinical studies can !
be manufactured in large amounts by |
specialized companies.
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Applications

The main potential application of the invention
is the therapeutic treatment of diseases due to
point mutations in mt-tRNAs, for which no cure
is currently available. In particular, the PMTs
are aimed at curing the syndromes most
commonly  associated with  mutations
m.3243A>G within MT-TL1, which encodes
mt-tRNALeUUUR) -~ gnd  m.8344A>G  within
MTTK, which encodes mt-tRNALYS. These are
the commonest pathogenic mtDNA point
mutations, and together account for about
85% of all mt-tRNA-related diseases. The
syndromes most commonly associated with
these mutations include the severe MELAS,
MIDD, and MERRF. Importantly, PMTs may
also be used as therapeutics to treat other
myopathies or syndromes caused by the
m.3243A>G and m.8344A>G mutations in
addition MELAS, MIDD and MERRF and that
occur less frequently.
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Fig. 6 The PMT, PMT-8a and PMT-8b have higher
stability than the 332_33 peptide (Bp) in human plasma.
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