The effects of single-pulse TMS on the representation of priority in working memory
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In the double-serial retrocuing (DSR) paradigm, two items are presented as samples, then one is cued as the one that will be tested first, thereby assuming the status of “prioritized memory item” (PMI). The uncued item becomes an “unprioritized memory item” (UMI) that may or may not be cued after the first test. In previous work, a single pulse of transcranial magnetic stimulation (spTMS) delivered after the first cue prompted the involuntary retrieval of the UMI, and here we assessed the neural bases of this effect by recording EEG during performance of DSR and a matched control condition, a single retrocue (SR) task that does not produce a UMI. spTMS triggered an immediate rescue of MVPA decodability of the UMI but not of “irrelevant memory items” (IMI) produced by the second cue of DSR and by the cue during SR. Bandpass filtering indicated that this effect was carried by the alpha (8-13 Hz) and low-beta (13-20 Hz) bands. The first cue of DSR was uniquely associated with elevated phase locking in low beta, as was spTMS delivered during this epoch. Demixed (d)PCA was used to define priority-related subspaces, and these revealed rotational patterns unique to the first cue of DSR and to spTMS delivered during this epoch. Together, these results are consistent with the idea that dynamics in the low-beta band encode priority status in working memory, and that the effects of spTMS on decoding and on performance are due to disruption of this mechanism.
