
Working memory and speech perception: evidence from transcranial magnetic stimulation and brain morphometry
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A.  Priming e�ects
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A. Left inferior frontal gyrus covariance network

B. Left supramarginal gyrus covariance network

Participants
 - 18 participants (10 females, 17-35 years old)
 - No contraindication to MRI or TMS 
 - Normal cognitive level (MOCA 29±0.9/30)
 - Normal hearing (pure tone audiometry)
Experimental task
 - Auditory discrimination task with two categories of sounds                         
    (bird songs and syllables; Fig. 1)
 - Performance measured in terms of RTs and accuracy
MRI and TMS equipment
 - A high-resolution anatomical scan was acquired for each participant
 - Super Rapid2 stimulator (Magstim, UK) with neuronavigation                     
     system (Brainsight: Rogue Research)
 - Surface EMG to the right FDI muscle
TMS protocol (Fig. 2)
 - Passive motor threshold [(MT); FDI muscle; 50mV, 5/10 trials]
 - Stimulation intensity for experiment = 110% of MT(59.7±7.6%)
 - Online single pulse TMS to two targets:  pIFG and aSMG, at 2                               
    stimulation times (250ms, 500ms) during the discrimination task
 - 384 trials in total including 192 on each site and 48 sham trials
Analyses
 - rANOVAs on RTs (i.e. di�erence between di�erent and identical sequences) 
    and accuracy with target (pIFG, aSMG), stimulation (SHAM, TMS@250,   
     TMS@500) and auditory category (speech and non-speech) as the within 
    subject factors were conducted
 - The cortical thickness covariance network associated with the pIFG and          
    aSMG was examined with Freesurfer
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Our results suggest that the pIFG and aSMG are involved in 
the maintenance of auditory verbal and non-verbal informa-
tion in WM. These �ndings provide empirical support for the 
hypothesis that both verbal and non-verbal auditory infor-
mation can access the phonological loop [4]. Moreover, our 
results show that both the phonological store and the articu-
latory rehearsal system are non-speech speci�c. Combined 
with results from other brain-imaging studies, this study sug-
gests that WM mechanisms are domain general, at least 
within the auditory modality.
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An in�uential model of verbal working memory (vWM) proposes that 
the maintenance of phonological information in vWM is carried by 
the phonological loop, which is composed of a phonological store 
and an articulatory rehearsal system [1]. A question that remains 
unanswered is whether the phonological loop is strictly phonologi-
cal, or, alternatively, whether it also deals with non-verbal auditory 
information, as behavioural evidence suggests [2,3] and as proposed 
in Baddeley’s most recent model of vWM [4]. In the current study, we 
tested the hypothesis that the phonological loop holds auditory 
verbal and non-verbal information. We used single pulse transcranial 
magnetic stimulation (TMS) combined to a delayed auditory discri-
mination task (same/di�erent judgment) with speech and acoustical-
ly complex non-speech sounds to determine whether two core vWM 
regions (i.e. posterior inferior frontal gyrus and supramarginal gyrus) 
are involved in the maintenance of auditory verbal and non-verbal 
information.
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