
HAL Id: hal-04006990
https://hal.science/hal-04006990

Submitted on 27 Feb 2023

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

Distributed under a Creative Commons Attribution 4.0 International License

DM1 transgenic mice exhibit abnormal neurotransmitter
homeostasis and synaptic plasticity in association with

RNA mis-splicing in the hippocampus
Brigitte Potier, Louison Lallemant, Sandrine Parrot, Aline Huguet-Lachon,

Geneviève Gourdon, Patrick Dutar, Mário Gomes-Pereira

To cite this version:
Brigitte Potier, Louison Lallemant, Sandrine Parrot, Aline Huguet-Lachon, Geneviève Gourdon, et
al.. DM1 transgenic mice exhibit abnormal neurotransmitter homeostasis and synaptic plasticity in
association with RNA mis-splicing in the hippocampus. 18th International Conference - Monitoring
Molecules in Neuroscience, Jun 2022, Lyon, France. , �10.3390/ijms2302059�. �hal-04006990�

https://hal.science/hal-04006990
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://hal.archives-ouvertes.fr


Patch-clamp recordings of CA1 pyramidal neurons and DG granule cells in
hippocampal slices from DMSXL mice revealed an increased tonic excitation, likely
mediated by higher levels of ambient glutamate at the vicinity of extrasynaptic NMDA
receptors. An unexpected elevated extracellular GABA level in DMSXL mice associated
with an increase in tonic inhibition and a higher GABA release

Myotonic dystrophy type 1 (DM1) is a severe neuromuscular disease
mediated by a toxic gain of function of mutant RNAs. The
neuropsychological manifestations affect multiple domains of
cognition and behaviour, but their aetiology remains elusive.
Transgenic DMSXL mice carry the human DM1 mutation and show
relevant behavioural abnormalities (including altered exploratory
behaviour and anhedonia) and express reduced levels of GLT1, a
critical regulator of glutamate homeostasis in the brain. However, the
impact of glutamate homeostasis dysfunction on neurotransmission in
DM1 remains unknown.

Taken together, molecular and functional changes triggered
by the accumulation of toxic RNA may induce synaptic
abnormalities in restricted brain areas of the brain, causing
neuronal dysfunction.

Experiment #1: Glutamate uptake evidenced in vivo in the 
dorsal hippocampus of DMSXL mice

Human disease Murine model

Aim: understand a suspected glutamate miscommunication

Prevalence: 1 / 8,000

Experiment #2: Basal extracellular levels

Labeled Glu allowed to
show in vivo Glu
uptake alteration in
DMSXL mice, as
showed during the
wash-out after the
isotopic perfusion and
by using DHK, an
inhibitor of Glu uptake.

Synaptic dysfunction was accompanied by the accumulation of RNA foci
that are more abundant and larger in the DG than in CA1 area, and by
the mis-splicing of candidate genes with relevant functions in amino
acidergic neurotransmission (ion channels, neurotransmitter receptors
and synaptic proteins, as well as proteins involved in neuronal vesicle
trafficking).

DM1 mice exhibit abnormal transmitter homeostasis and 
synaptic plasticity in association with RNA mis-splicing in 

the hippocampus
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In vivo isotopic perfusion of 3H-Glu and
14C-mannitol as control

Zero-flow method
used in vivo to 
determine amino
acidl levels: 
simplified model

Experiment #3: Tonic currents vs ambient neurotransmitters

Extracellular glutamate and aspartate levels sampled in the dorsal
hippocampus using zero-flow quantitative microdialysis were unaltered,
but we found an unexpected elevated extracellular GABA level in DMSXL
mice

Experiment #4: Basal synaptic transmission and short-term 
synaptic plasticity

Abnormal short-term plasticity in the DG and CA1 area, suggestive of synaptic
dysfunction in DMSXL mice, was evidenced.

Experiment #5: Regional distribution of RNA toxicity 
and molecular defects in DMSXL mice
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