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Confirmatory MEG Analyses from the MOUS Summary

It is well known that the "visual word form area" (VWFA), located in the ventrolateral occipital temporal Database Support fMRI Results * Using individual-subject ROIs, we found differential
cortex (vOTC), contains a lexicon for written words4. This derives from the idea that dedicated cross-modal activation in the VWFA and AWFA—

representations are learned for commonly encountered visual objects of written language— i.e., real Experimental Design spoken words activate the VWFA, but written words

n : do not activate the AWFA—and significant functional
words (RWs). However, it is unclear how the VWFA develops in the vOTC. To improve on the slow temporal resolution of fMRI and further investigate the connectivity between the visual and auditory word
We recently provided evidence for the existence of an auditory lexicon in the auditory anteroventral

neural dynamics between the AWFA, VWFA and IFC, we reanalyzed a large : -
open science data set, the MOUS dataset!!, which offered high temporal form areas during spoken word processing.

Str_eam5: a so-called “auditory Word_form area” (AWFA) paralleling the VWFA f(_)r_written words®. GiV?n that resolution MEG data for 102 subjects listening to auditory words. « An effective connectivity analysis using GIMME
written words are learned after auditory speech has been learned for most individuals, we hypothesize further elucidated that there is a direct connection
that the VWFA's development is guided by its corresponding area in the auditory modality where lexical — i romour amonase || | from AWFA to VWFA.
‘ ' « die < de w3 jrritante i from ourI grocl;phalso 3
3 i reanalyzed t :
representations have alr_eady been learned for spoken words. | wtoen| 0 de| w0 man| B - Mousdaaseto | |+ Coherence analyses of the MOUS MEG dataset
We will test the following novel hypotheses using fMRI and MEG: i) the VWFA should respond to ' - aemkenword || | identified significant coherence between VWFA and

ﬁluditory Words_, but the converse does not need to bg true (i.e., _the AWFA responding to_written_ Wor_ds); /'i{/% FlA gmg/go(mi'a‘:rgxc\fsciﬂgegltt'gr”ngt?vrg Fig 7: Auditory language task from the Mother of All Unification Studies 2p;ese:;at;ons! .| | AWFA as early as 40ms after auditory word onset.
||) the VWFA d|reCt|y connects to the AWFA, and not IndlreCﬂy via a hlghel‘-|eve| processing region like the hypothesis of an indirect connection from (M%US) database. I\(A:I_:T_IC:; datr? were $olle]?ted with ifé%—ocl’ganr;e; .aXri]al =) 01/2pn,1 am- : * In contrast, no evidence was found for coherence between
n o n o o o o o 0 . t t t , . t_ : i ; 5 g
inferior frontal cortex (IFC), which is associated with both reading and auditory speech processing. AWFAIFC>VWFA (white arrows). i Dot omoakors (bt o e e sboctey e ¢ gwockalsac (] | VWFAIRC on the AWFAGIFC, further arguing against the
. : alternate hypothesis that the IFC acts as an interface point
used for analyses. Figure adapted from Schoffelen et al. (2019)*L. i (PSTR113.18)

between the AWFA and VWFA.

fMRI Connectivity Analyses using Individual-subject ROIs

Experimental Design Defining Individual-subject ROIls

* Our results from fMRI activation, functional
connectivity, effective connectivity, and supplementing
MEG activation and coherence analyses from a

Significant Functional Connectivity Between AWFA &

VWFA During Spoken Word Processing

A Auditory Word Localizer \ separate large database thus support a model in
AR VT CIRAL TR I — Funetional b onnestivity: - Connectivity between all which the AWFA provides direct input to the VWFA,
TTTET 1 VWFA I ROIs are significantly resulting in selectivity of the VWFA to auditory words.
¢ T TR \(62,-14, 2) N different from zero (p<0.001). This direct input from the AWFA to the VWFA region
P ( | - Path comparisons: could serve to guide the learning of the written word
: : * VWFACAWFAvs. VWFAIFC: 44.1,-55.2, -16.1 lexicon in the VWFA during reading acquisition.
Real Words (RWs) AWFA 0.12 0 . {J/V:Vg,fiefWFAvs. AWFAwIEC: Fig 8. MEG Analyses A. Sensor layout and time-courses (left), and snapshot of source-

Pseudowords (PWs)
Scrambled words (Scrb)

(-46, -53, -20)7

I 0<0.0001 reconstructed dynamics following LCMV beamforming (right). B. Leveraging from the iROls
-1- i _ defined using functional localizers, we created anatomically-restricted ROIs (aROIs) using a
* VWI(;A(\)TSI’I;C vs. AWFA-IFC: data-driven method to calculate the optimal ROI size to encompass the variability in iROI ACknOWIGdgementS
p="0.

Silence
Fig 3. iROIs used in the fMRI connectivity analyses (N=20 per region). 0.20 0.37 locations (e.g. the spread of iROIs shown in Fig 3). Research Supported by the National Science
Written Word Localizer iROIs projected to the surface for visualization. Literature coordinates (in IFC : . . , . . : : : : ‘ y
B La28s 2065 306 MNI) were used as reference locations when choosing clusters for iROIs. S e WIEE MIMEINE CEnmeGly AT/ ROl CreEi s WES CREllnse) VSl i el Horest i Foundation (BCS-1756313) and Georgetown University.
28s 2.04s  3.06s N _ _ _ _ _ Bolded values indicate significant two- * After obtaining the sensor averages, we used linearly constrained minimum _ _ : _
_— ot o * Individual reglons—of—_lnterest (iRQls) We_re defined using VWFA AWFA IFC tailed one-sample t-tests (p<0.05). (LCMV) beamforming to localize neuronal activations. Source models for each » Dr. lan DeWitt for the aUdltory Scrambllng code used Iin
vt fgal " o] T ] each functional localizer based on published methods>® individual were obtained by inversely-warping a template source model (5mm the auditory word localizer.
e » using SPM12. GIMME Elucidates Direction of Information Elow dipole spacing) from MNI coordinates to the subject’s anatomical MRI.
05 * Written word localizer: VWFA and IFC. » Coherence between ROIs was calculated at 2.5 ms intervals from -0.2s to 0.5s References
Task Blocks « Auditory word localizer: AWFA and IFC. s ~ around the stimulus. Time window was determined by 1/f.
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