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From reference to sense: an fMRI adaptation study on semantic encoding in language production

Speaking is a complex, multilevel process, in which the first step is to compute the message that can
be syntactically and phonologically encoded. Computing the message requires constructing a mental
representation of what we want to express (the reference). This reference is then mapped onto
linguistic concepts stored in memory, by which the meaning of the utterance (the sense) is
constructed.

We used fMRI adaptation to investigate brain areas sensitive to reference and sense in overt speech.
By independently manipulating repetition of reference and sense across subsequently produced
sentences in a picture description task, we distinguished sets of regions sensitive to these two steps
in speaking. Encoding reference involved the bilateral inferior parietal lobes (BA 39) and right inferior
frontal gyrus (BA 45), suggesting a role in constructing a non-linguistic mental representation. Left
middle frontal gyrus (BA 6), bilateral superior parietal lobes and bilateral posterior temporal gyri (BA
37)) were sensitive to both sense and reference processing. These regions thus seem to support
semantic encoding, the process of mapping reference onto sense. Left inferior frontal gyrus (BA 45),
left middle frontal gyrus (BA44) and left angular gyrus (BA 39) showed adaptation to sense, and
therefore appear sensitive to the output of semantic encoding.

These results reveal the neural architecture for the first steps in producing an utterance. In addition,
they show the feasibility of studying overt speech at a detailed level of analysis in fMRI studies.
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