High Gamma Time-Locked Cortical Responses to Continuous Speech
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Introduction Meth Ods Preprocessing and Source Localization

— Recent studies have found cortical responses in the high  study #1 (Kulasingham et. al. 2020) - MEG data was bandpassed 70-200 Hz
gamma range (70-200 Hz) to continuous speech in MEG — Source localization using MNE onto a volume
(Hertrich et. al.2009, Kulasingham et. al. 2020), and EEG source space of 7/mm grid spacing
(Canneyt et. al. 2021). — Temporal lobe and subcortical ROIls

— MEG responses of 17 younger and
23 older subjects listening to
continuous speech by a male

— This is similar to cortical Frequency Following Responses speaker. e
(FFRs) (Coftey et. al. 2016) which may originate from the Previously published dataset - TRF Estimation oo " v pee Moduiadons
thalamorecipient layers of cortex (Gnanateja et. al. 2021). Presacco et al. 2016a. 2016b — High frequency o3| e 13| S | —

— Attentional modulation has been found for both high Kuchinsky et.al. 2017. | | envelope e - - Precictor 2: Carre
frequency cortical FFRs (Hartmann et. al. 2019) and low modulations and ==
frequency cortical pitch tracking (Brodbeck and Simon Study #2 carrier were — iy
2022) — MEG responses of 22 younger et £ | S /

subjects listening to simple, predictors. B —— [,

Here, we report our previous work on high gamma MEG
Temporal Response Functions (TRFs) to continuous
speech (Kulasingham et. al. 2020), and extend it to

0 Time[ms] 500

— TRFs were jointly estimated to both predictors with
boosting (David et al. 2007) using Eelbrain

continuous, rhythmic sentences and
equations spoken by male and

iInvestigate high gamma TREFs to: fema.le speakerg (Brodbeck et. al. 2021). y: MEG response, t,: env. TRF,
— Previously published dataset - - t.: carrier TRF, e: envelope,
— Male vs. female speech Kulasingham et. al. 2021 y=T.*e + T,*C+n < |
- - . . C. carrier, n: noise
B A;trearg?erc:] vs. Unattended speech in a cocktall party — Subjects attended to one speaker — Statistical tests with null models from circularly
P d during cocktail party conditions shifted predictors using TFCE.
Results - Study #1 TRFs to speech envelope vs. carrier  TRFs to low pitch vs. high pitch segments
1 2x10° — Speech seperated into low vs. high pitch segments around
Cortical Origin of High Gamma TRFs — Envelope TRFs o midpoint of 98 Hz
— Cortical ROI has stronger responses are Slgnflc;]antly s ° — TRFs jointly estimated for high and low pitch segments
compared to subcortical RO Strfr?gre_lfélzan E — Low pitch TRFs are much stronger than high pitch TRFs
— TRF responses are right lateralized, carre S S {H : — TRF frequency spectrum peaks at 80-90 Hz
agreeing with cortical FFR studies D
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Results - Stu dy #2 Attentional Modulation of High Gamma TRFs High Gamma TRFs to male vs. female speakers
Attentional effect 3x10+  Attended Sentences TRF sx10+ Unattended Sentences TRF — High gamma >x10% Male Sentences TRF
= entional efrects. | TRFs to the 0 4
were investigated in E N c envelope inthe 3 -
the high gamma.TRFs g ; cortical ROl of % ,
to the envelope inthe 5 5 . subjects -
cortical ROI for. 5 | & listening to a )
subjects attending to 0 . - - s o ' - - - . male speaker 0 o 150 200
the male speaker. o Time (ms) (top) or a
— SlgnIfICant hlgh 3107 Attended Equations TRF 3x10¢  Unattended Equations TRF female Speaker 5x104 Female Sentences TRF
gamma TRFs are g 2 (bottom) g 4
> 2 > 2 T : 5
present for both g g — Significant high 3 :
attended and g1 s, gamma TRFs %
unattended speech 5 5 only for the ; 1WWW
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