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Life sciences study design

For all statistical analyses, confirm that the following items are present in the figure legend, table legend, main text, or Methods section.

Confirmed
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The exact sample size (n) for each experimental group/condition, given as a discrete number and unit of measurement
A statement on whether measurements were taken from distinct samples or whether the same sample was measured repeatedly

The statistical test(s) used AND whether they are one- or two-sided
Only common tests should be described solely by name; describe more complex techniques in the Methods section.

A description of all covariates tested

A description of any assumptions or corrections, such as tests of normality and adjustment for multiple comparisons

AND variation (e.g. standard deviation) or associated estimates of uncertainty (e.g. confidence intervals)

For null hypothesis testing, the test statistic (e.g. F, t, r) with confidence intervals, effect sizes, degrees of freedom and P value noted
Give P values as exact values whenever suitable.

For Bayesian analysis, information on the choice of priors and Markov chain Monte Carlo settings

[ A fulldescription of the statitical parameters including central tendency (e.g. means)or other basic estimtes (e.. regression coeffcient)
[] For hierarchical and complex designs, identification of the appropriate level for tests and full reporting of outcomes
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Estimates of effect sizes (e.g. Cohen's d, Pearson's r), indicating how they were calculated

Our web collection on statistics for biologists contains articles on many of the points above.

Software and code

All studies must disclose on these points even when the disclosure is negative.

Sample size No sample size calculation was made, as this is not applicable to our study. We included all available families with FAME, which is a very rare
disorder (about 50 families published to date) in the study.

Data exclusions  Inclusion criteria was families with clinical evidence of FAME. We did not use any exclusion criteria

Replication Replication of the initial finding (identification of a TTTTA/TTTCA repeat expansion in MARCHE) was replicated in three additional families with
FAME. The observation of the somatic instability was replicated in several independent samples.

Randomization  Not applicable to this study.

Blinding Genetic testing have been performed using anonymized samples by experimenters blinded to the clinical data.

Reporting for specific materials, systems and methods

Policy information about availability of computer code
Data collection This article did not make use of computer code that s not already available.
Data analysis The list of already available bioinformatic tools and softwares used in this study are fully described in details in the Material and methods
section of the manuscript.
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Families included in this study have not consented to have their genome data publicly released. The source data underlying Figs 1, 2b, 3c, 4f, Sa-d and 6b-e, as well
as Supplementary Figs 4a, 7, 8 and 12a-b are provided as a Source Data file. Raw images (molecular combing experiments) and raw nanopore data (corresponding
to reads included in this study) are available from the corresponding author, upon request. The MARCHS expansion has been deposited in ClinVar under the
accession SCV000924549. RNA-seq and small RNA-seq data have been deposited in the ArrayExpress database at EMBL-EBI (www.ebi.ac.uk/arrayexpress) under
accession numbers E-MATB-8300 bi.a MATB-8300] and E-MTAB-8301 [https://www.ebi.ac.uk/arrayexpress/
experiments/E-MATB-8301].

Antibodies
Antibodies used Biotinylated Anti-Streptavidin Antibody (BA-0500, VECTOR Laboratories)
Anti-MARCHS antibody (bs-9340R, Bioss antibodies)
Anti-beta-Tubulin (#2146, Cell Signaling Technology)
Validation Anti-Streptavidin antibody used for molecular combing experiments was validated in control individuals without MARCHE

expansions (no red signal was detected).
ANti-MARCHB and anti-beta-tubulin antibodies revealed single bands at the expected size. Anti-beta-Tubulin (#2146) was
validated by the provider (Cell Signaling Technology) and is widely used s loading reference.
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Population characteristics | This article describes familial cases with familial Adult Mycolonic epilepsy (FAME] or Familial Cortical Myoclonic Tremor and
Epilepsy (FCMTE)

Recruitment These families were recruited through specialized Neurology departments in France, Netherlands and Germany.

Ethics oversight ‘This study has been approved locally by the center that initially identified the family and the overall study was further approved
by the ethics committee of the university hospital Essen in April 2018

Note that full information on the approval of the study protocol must also be provided in the manuscript.




