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NON-MATCH CUES IN A CONTINUOUS OLFACTORY MATCH-TO-SAMPLE TASK.

Hamid B. Turker!, David Bulkin?, & David M. Smith!

'Department of Psychology ‘MathWorks
Cornell University, Ithaca NY Natick MA

BACKGROUND Match vs. Non-Match Response Patterns

Ongoing goal-directed behavior involves the encoding of task-relevant information, retrieving that information when needed to execute the

appropriate behavior, and discarding it to prevent interference with new information. The prefrontal cortex is thought to be involved in all Match Non-Match Match minus Non-Match Non-Match (error) 7)) Pre-arrival
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We recorded from the medial prefrontal cortex (mPFC) while rats performed a continuous match-to-sample (CMTS) task. Good CMTS Lﬁ %%g — = i::‘r ;;:;__:A_;;——_ =
performance requires all aforementioned executive functions and CMTS performance is indeed disrupted with mPFC inhibition (Peters & o = "?—__—;Eé = —F— . é?;éi:‘—i;; —— L?., 3 2
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Main question: Do mPFC neurons differentiate match vs. non-match status of an odor on an olfactory CMTS? - — == — %??“EM ——— ii;é;:;___;:_i — pre-arrival firing -3 to -1 s, and post-arrival, odor sampling from 0 to 2 s. Pre-arrival firing was used as an experimental
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We recorded mPFC activity from four adult male Long-Evans rats, with hyperdrives built in-house and implanted stereotaxially. Time (s) Time (s) Time (s) . ™ | o
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Across the four rats, we recorded 841 mPFC neurons. Population peri-event heatmaps of all 841 mPFC cells, ordered based on highest average firing rate in the first 2 seconds following arrival at the cup on Match trials. All other plots ! . o 5 0 5
_ 1 of f _ _ ‘ _ _ o . are ordered in the same way (i.e., cell #1 in the Match plot is the same cell #1 in the other three plots). The Match-minus-Non-Match difference plot is a cell-wise subtraction of the -4 0 4 -9 Tirge (s) 0 Time (s)
On a given t.r|af| of the (?MTS, rats :ampled an odor from a cup, which contained 1. 0 12. odors mixed into dflggln? med!urr?. Rats Match and Non-Match plots, highlighting that some cells have increased firing under Match (grey, values closer to 1) and other cells under Non-Match conditions (red, values closer to -1). PC 1
learned to dig for a buried rewe.lr(.j.| the current o.dor matched the one on the previous trial (match) or. to refrain from digging Non-Match trials with incorrect task performance visualize that incorrect behavioral responses have early firing patterns that briefly resemble those on Match trials with correct performance. Dot = single trial Line = Average abs. diff. on all data
and turn away from the cup to initiate the next trial (non-match). Performance errors were recorded if the rat dug on non-match Ribbon = +/- 1 SE
trials or refrained from digging on match trials. The CMTS consisted of 96 experimental trials per experimental session, with 50%
match and 50% non-match trials. There were a total of 50 sessions across all rats. -
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To help disentangle neural match-signals from motor responses (e.g. digging), video recordings of the experimental sessions E i ,fi""*hh"".--.:.. il "'; ‘;
were coded for the time points at which the rat arrived at the cup, ended any digging response, and left the cup. m Y " o . m g 8 30 o O O :l 8 80- 0
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5 Don'tdig, turn away if current and previous odors don’t match — R I | condition was decodable above chance with just PC 1. The addition of features from PC 2 or 3 did not add to decodability.
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Rats performed well (82% correct behavioral responses, per session). Errors consisted almost exclusively of commissions Trial phases (i.e., pre-arrival, odor sampling & digging or not digging, pre-leaving, and post-leaving) are readily visible in the correlograms. Pre-arrival and post-leaving periods appear more % Contact: hbt7@cornell.edu
(digging on non-match trials). Replicating Peters & Smith (2020), performance on non-match trials was a function of how similar, in terms of their population code, relative to odor sampling, digging, and pre-leaving periods. Under Match conditions, relative to those same periods under erroneous Non-Match trials, L e /- Scan the QR code for a copy of the poster

recent a given odor was encountered in a given session (i.e., <10, 10-20, >20 trials back, or new odor in that session). odor sampling, digging, and pre-leaving periods may be displaying a stronger self-correlating population code. \ - Supported by NIH MH083809 & the Cornell A&S New Frontiers Grant to D. Smith




