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INTRODUCTION

Myotonic dystrophy type 1 (DM1) is the most common muscular dystrophy observed in adults®. It is caused by a CTG triplet repeat expansion within the myotonic dystrophy protein kinase (DMPK) gene located on chromosome 19q13.3,
whose inheritance is autosomal dominant! . DM1 is a multi-systemic disorder dominated by muscular impairment, but involving also other organs including the brain'. Previous literature showed that most of the cognitive impairment
observed in patients with non-congenital DM1 is driven by higher-level dysfunctions?3. Structural®>“and functional changes? were previously demonstrated in DM1 brains, and these changes have been found to be associated with isolated
cognitive deficits®* and with personality disorders?. However, a paradoxical mismatch exists between the widespread brain damage observed in DM1, their relative preservation of global cognition and their failure in everyday life. One
possible explanation is that in non-congenital forms of DM1 this difficulty in daily living is due to a dysfunction of social cognition, rather than more basic cognitive abilities. Recently, Kobayakawa and co-workers> found that patients with
DM1 fail in tests assessing the theory of mind (ToM), an important component of social cognition functioning. ToM refers to the ability to infer other people’s mental states, thoughts and feelings. ToM is necessary to empathize and have a
good relationship with others in social situations®. Previous task-related functional MRI (fMRI) studies demonstrated that ToM abilities depended on the integrity of several brain regions, mainly the medial prefrontal cortex, the cingulum,
the precuneus, the temporal, and occipital regions’. It has also been shown that the identification of the neural basis underling the ToM is material-dependent’. Indeed, several tests can be used to assess ToM, some of them are story-
based, which can be presented either verbally or visually, others are administered using non-story-based visual stimuli, such as the “Reading the Mind in the Eyes” test8. Against this background, it is conceivable that one or more networks,
rather than isolated regions, subserve ToM, and that abnormal connectivity within these networks might explain ToM deficits in DM1. Resting-state functional MRI (RS-fMRI)?is one of the most widely used methods to investigate brain
connectivity in neurological and psychiatric diseases, with the advantage of not requiring participants to perform any active task. RS-fMRI data can be analysed using different methodological approaches. A recently introduced technique is
based on the whole-brain analysis driven by graph theory!?, a mathematical approach that describes complex systems as networks'®. In simple words, the brain is represented by a number of regions (nodes) that are functionally connected
to each other by edges. The edges can be computed from RS fMRI data. In this view, nodes with many connections are more critical (i.e., more “central”) for transferring information across the network, and are called “hubs”. Abnormal
connectivity between “hubs” is believed to cause more relevant deficits than that between peripheral nodes!®. To the best of our knowledge, no previous attempt was made to identify a “ToM” network using graph-theory approaches, or
to assess the related functional connectivity changes in DM1. The present work was thus designed 1) to identify the so-called ToM-network, in patients with DM1, and 2) to investigate the differences in the topological properties of the
ToM-network between DM1 patients and healthy controls.

METHODS
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