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I Abstract

Understanding reading in adults with developmental dyslexia is a major scientific challenge.
Indeed, most studies have focused on identifying deficits responsible for their persistent
reading difficulties and confirmed the existence of orthographic anchplamical processing
deficits. However, dyslexic university students can attain a level of written comprehension
comparable to skilled readers. It is possible that adult dyslexics may rely more heavily on
semantic or morphological processing to compendatdower-level deficits in orthographic

and phonological processing. Indeed, the vast majority of words we read are morphologically
complex and morphemes could constitute functional reading units making it possible to
N} LIARf & | O0Saa unitslandBoBriedt thasetd rilearihlWeIKilkuSe MEG to
investigate the spatidemporal brain dynamics of morphological processing during reading
in dyslexic and skilled adult readers. In particular, we are interested in finding out to what
extent the cortcal generators that underlie morphological processing can be dissociated
from those related to orthographic and semantic processing. To dissociate orthographic,
semantic and morphological processing, we will use the priming paradigm with
orthographic, morpological and semantic primes and target words that are identical across
all prime conditions. Given the debate as to whether there is early morphological
decomposition based on orthographic information alone, it is particularly interesting to
investigatewhether the cortical generators associated with early morphological processing
are located in occipitéeemporal areas in charge of orthographic processing or in more
frontal areas in charge of highéanguage functions and/or whether feedback from frontal
areas affects early morphological decomposition in more posterior areas. For dyslexic
readers, if morphology indeed serves as a mechanism to compensate for-llovedr
orthographic deficits, this research might open up new avenues for remediation.
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ADys

Traitement cérébral morphologique,
orthographique et sémantique lors de la
’ " lecture chez les normdecteurs et dyslexiques

Investigateurs: E. CavalliLFO), J. Ziegle(LP(, J-M.
Badier (INS), Pascale Colé (LPC), Sophie Chen (INS) et
C. PattamadilokLPL)

Durée: 14 semaines

Contribution : traitement des données MEG (40
Lahurmm/ C Institut de sujets), développement méthodologique (modele de
Ps chologle Jences des ~ L. . ~
Cognitive téte, atlas, statistiques), mise en forme des résultats
et participation a la rédaction des articles

Objectif: décomposer la réponse cérébrale lors de la lecture, en traitenmorphologique,
orthographique et sémantique chez les nofn& O SdzNB SiG f Sa Reéeaf SEAIlj dzSa
lecture de mots isolés avec amorgage

Prétraitementd Les traitements ont été effectués a partir de la boite a outil Matlab dédiée
«FiedTrip»® !y SyaSyofS RS LINBINIYYS | SGiS SONRG L2 dz
adzNJ f QSyasSyotS RSa 2SdzE RS R2yySSa ol dziz2zYlFGA&Ll (7
sur la qualité des données). La chaine de prétraitement pettoyer les données a includiltrage
passebande, suppression des capteurs défectueux, suppression des artéfacts énergétiques
transitoires, calcul puis rejet des composantes indépendantes (ICA) liées a des artéfacts, découpage

des données autour des stuli et par conditionépoching, suppression des essais bruités.

XAnaIysea Les réponses cérébrales au niveau des sources internes ont été reconstruites a partir

des données MEG nettoyées et découpées par condition expérimentale. La méthode de
beamforming (filtrage spatial) a été employée pour résoudre le probléeme inverse. Ldadmléete

I SGS 200Sydz £ LI NILA RQdzy GSYLXFGS RQLwa |yl a2y
surface de la téte du template sur celle du sujet (algorithmawiéace matchingle la toolbox SPM).

La réponse cérébrale a été estimée au niveal2di27 dipbles répartis dans tout le volume de la

boite cranienne. Pour poursuivre les analyses, un atlas a été utilisé et ajusté a chaque sujet par la
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transformation géomeétrique définie lors dsurface matchingCertaines régions ont été découpées

en sousrégions (gyrus temporal inférieur et fusiforme). Les signaux sources ont été moyennés par
région et soulNBIA 2y RS tQlaftlrad [Sa FylfeasSa adlraradaal
NEIA2Y RQAYUSNBG O2YLINBYlIyli ROXKSNBAAKYE AL (9VHDKE
statistiques non paramétriques ont été employés et plus précisément la méthode basée sur les
permutations (MonteCarlo) et le clustering. Cette méthode a permis de dégager les fenétres
temporelles ou une différence signifidet apparaissait entre les conditions expérimentales (exemple

de résultats en figure 1, bilan des résultats en figure 2).

Diffusiond Interne : rapports de prétraitement pour chaque sujet (40 documents), tableau
récapitulatif des traitements (adys_prodeanup.xisx). Rédaction de la méthodologie
(adys_meth.pdf).

o Externe:

1 Scripts Matlab développés déposas GitHuh
https://github.com/blri/CREx_MEG_FieldTrip

1 Tutoriel : Zielinski, C., Cavalli, E., BadietMJ.(2015, May). Spatictemporal dynanics of

orthographic, morphological and semantic processing: data procesSiog. MEG mensuel, Institut
de Neurosciences des Systemes (Marseille}tdlld) ¢ Lien de la présentation sur le blog
https://f.hypotheses.org/wpcontent/blogs.dir/2484/files/205/05/Pres_ADys_CIubMEG_Meth.pdf
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Abstract

A large number of words we read every day are morphologically complex (85% in Eftfisin
French). Yet, the majority of studies on how words are processed in the brainnuseosyllabic
words. A few studies investigated where and when morphological informasiqgerocessed using
fMRI and EEG, respectively. Here, we use MEG to inveskigih thetime course and localization of
morphological effects in a primed lexical decision taskri@nch. Importantly, for each region of
interest, we investigated whether the global effectsnabrphology (morphological versus unrelated)
were driven ly either morpheorthographicprocessing (morphological versus semantic priming) or
morpho-semantic processingmorphological versus orthographic priming). These morphology
specific effects were furthecontrasted with pure orthographic (orthographic verausrelated) and
pure semantic(semantic versus unrelated) priming effects. MEG results revealed morphological
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effects thatwere not localized in one specific area but distributed over a vast network that involved
left inferior temporal gyrus, left superiotemporal gyrus, left inferior frontal gyrus and left
orbitofrontal gyrus. Morphological effects were driven by either morglemnantic or morphe
orthographic overlap but never by orthographic or semantic overlap alone. Mesphtantic
processing was founds early as 250ms in left superior temporal gyrus and at 350 ms iimfiefior
temporal cortex. Left inferior frontal cortex showed a temporal organization withrpho-
orthographic processes being activated before morgemantic processes. Finallytbito-frontal
cortex was involved in morphgemantic processing only. This is the first sttolyshow morphe
semantic effects to occur as early as morgirthographic effects in a largetiistributed network.

Keywords: Morphological priming, morphorthographic processing, morphsemanticprocessing,
visual word recognition, MEG.
i Cavalli, E., Colé, P., Pattamadilok, C., Badier, J. M., Zielinski, C., Chanoine, V., & Zief)d))J. C. (

Spatiotemporal reorganization of the reading network in adiyslexia.Cortex; 92:204£21. doi:
10.1016/j.cortex.2017.04.012

Abstract

Developmental dyslexia is characterized by impairments in reading fluency and spelling that persist
into adulthood. Here, we hypothesized that higbhieving adult dyslexics (i.e., university students
with a history of dyslexia) manage to cope with thesdigits by relying to a greater extent on
morphological information than do neimpaired adult readers. We used magnetoencephalography
(MEG) in a primed lexical decision task, in which we contrasted orthographic, morphological and
semantic processing. BeViaral results confirmed that adult dyslexics did indeed rely to a greater
extent on the semantic properties of morphemes than controls. In line with this, MEG results showed
early morphological effects (1L@00msec) in a frontal network, which reflectédde contribution of
semantic processing. The same effects occurred much later in conPd4B0(nsec). In contrast,
controlsshowed early orthographic priming effects in posterior left inferior temporal gyrus (LITG) at
around 130msec, which were not sedn dyslexics. In the LITG, dyslexics showed only late activation
of semantic and orthographic information. The present results suggest a spatiotemporal
reorganization of the reading network, in which morphological information located in frontal regions
isactivated earlier in higlachieving adults dyslexics than controls.

Keywords:Compensation; Dyslexics; MEG; Morphological, Semantic
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Figure 1: exemple de résultats des analyses statistiques sur les décours temporels moyens par région d'intérét. Les

différences significatives sont représentées par les fenétres grisées avec les valeurs p associées.
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Figure 2: bilan concernant les processus cérébraux lors de la lecture
chez les normdecteurs, intégré au papier 1 (JOCN, 2016)
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Figure 4 : exemple de diapo réaliséeyrde tutoriel (club MEG, 2015)



