Selective neural tuning to spoken words Iin the dorsal auditory stream
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Probing Lexical Selectivity with fMRI Rapid Adaptation (fMRI-RA)

 Cortical models of auditory processing! 2 propose a dual-stream » Asingle fMRI voxel captures activity from many neurons with possibly different selectivities. Changes in the BOLD Regions-of-interest (ROIs) were defined  Activation in the PMC follows similar adaptation
architecture consisting of ventral and dorsal streams, respectively. signal may reflect activation of different subgroups of neurons within a voxel, and the average activation level cannot through contrast masking done at the first- patterns to the AWFA—adaptation to the same

« In the ventral stream, we have previously found lexical representations reveal selectivity of the underlying population (Fig. 2A)1L. level analyses (SPM12). word, and a complete release from adaptation when
for auditory words in the anterior superior temporal cortex (aSTC) — - Rapidly repeating the same stimulus will activate the same population of neurons, resulting in a decrease of the BOLD Contrasts the two words differ by just a single phoneme, only
the so-called auditory word form area (AWFA)35. signal. This is known as an “adaptation response” (Fig. 2B)L. « AWFA: RW vs. Silence (p<0.001, ,, | 50 6. a7 _ for RW and not for novel PW. These findings support

* In addition to the ventral recognition stream, two-stream models of » Areas posited to contain an auditory lexicon will only show adaptation to rapid repeated presentations of the same uncorrected) masked by the contrast of ’ \v e, : X]VTIISX\Iii:,rtretrr]rzeachaCSgﬁld(eiE(;Ivlglr\ﬁ(lexmon In both the
speech processing in the brain postulate that the dorsal stream is spoken word (SAME). Importantly, presenting two words that differ by only a single phoneme (1PH) should RW vs. Scrambled Words (p-FDR<0.05). 4‘ e 2 : '
involved in transforming sensory (auditory speech) representations into activate distinct populations of neurons resulting in a full release from adaptation (Fig. 2C), with similar response « PMC & pSTC: RW & PW vs. Silence ‘ ) Indcortltrtqst, \.Net]:]nd aggrré:lderc]l. rﬁlgase frort'rrbl ith
motor (articulatory) representations, implementing a so-called inverse as to two different words that share no phonemes. Alternatively, an area selective for sublexical representations will (p<0.001, uncorrected) masked by the a SID a |o|n N the ps 1%, Which 1S compatibie with a
internal model that mediates speech production learning?: 3. show a graded release from adaptation with increasing phonetic distance (Fig. 2C). contrast of RW & PW vs. Scrambled .;su exica :epregte;]ntatron. dal functional

» Our prior effective connectivity analyses between the posterior superior « Our lab has previously used fMRI-RA to study neural selectivity in both the visual'?14 and auditory® ¢ 1> domains. Words (p<0.05, uncorrected). Crgﬁﬁgﬁir\],?t;,ogngiysgs rbc(;r[\c,)vseserr]n fheare:g?ng r;?]d
temporal cortex (pSTC) and the premotor cortex (PMCg support the ROI clusters and sizes: Thresholds were auditory speech systems?6 and the effective
exrsterrce of t_hrs Inverse model” of §peech processing®. Furthermore, o ~ — N— s i Ty e C N N adjusted to obtain clusters closest to the connectivity from the pSTC to the PMC from our
our prior studies eI;Jcrdated a sublexical representation for written A L L B + NS . = literature coordinates that were between prior SEM analyses$, our findings support the
words in the |OSTC. . | | | | o ’ BOLD l I S o o 10 and 50 voxels. Fig 4. Reference locations to create individual-subject ROIs proposed “inverse model” in the dorsal auditory

* We here hypothesized a hierarchical representation for auditory Time —> 8 u SAME « AWFA reference (MNI: -61, -15, -5)3 using the auditory word localizers. AWFA: auditory word form stream along a hierarchy—starting with sublexical
words in the dorsal stream, with a sublexical representation in the S - " 1PH - PMC reference (MNI: -50, -6, 47)8 a;gfﬁoﬁ?grfe‘ftﬁgg;ﬂf:ggg:‘;mgfers'u‘;‘g;e;‘é e representation in the pSTC and culminating in an
pSTC (p?r?llelrrrgtﬁurpearcl:rer finding for written words”) and a lexical o X % I I DIFF . DSTC reference (MNI: -56, -46, 10’ Eoints el e auditory lexicon in the PMC.
representation in the : 1 RS < ' ’ ’

 To test our hypothesis, we used an fMRI Rapid Adaptation experiment L R : : Lexical Sublexical
to test for selectivity for spoken words in the pSTC and PMC regions- Figure 2: Illustration of the Rapid Adaptation effect. Krekelberg et al. (2006) illustrates neural responses when A. a different stimulus or B. the same Lexical Representatlo ns in the PMC and AWFA
i i indivi i stimulus is rapidly presented C. Hypothesized adaptation patterns that reflect neuronal populations with a lexical or sublexical representation for spoken

of-interest (ROIs) defined individually for each subject.
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