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Supplementary Figure 1 | Principal Component Analysis (PCA) scatter plot of
MD neuron auditory responses.

Based on evoked responses under 16 Hz auditory stimulation (1,188 neurons). Blue dots: Cluster 1;
Red dots: Cluster 2. Asterisks: Corresponding coordinates of representative neurons shown in

Figure 2.
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Supplementary Figure 2 | Response patterns of representative MD
subpopulation neurons to PFC optogenetic inhibition.

(A) Raster plots (top) and PSTHs (bottom) of a representative Cluster 1 neuron in response to 4,
16, and 40 Hz optogenetic inhibition. Blue vertical lines: light pulse timing; Blue rectangle: 0.5 s
optogenetic inhibition window.

(B) Optogenetic inhibition responses of a representative Cluster 2 neuron. Format identical to (A).



Supplementary Figure 3.

>
2
n
=]

Cluster1

2

1)

gg: zum M"‘"“JM’\WM M“"\M
ic

Ly 1 A [T L L

Firing rate
(Spkis)
NoB
o =] =]

]

Cluster2

”WWW

L (O | (B LT i e

Firing rate
(& pkls)

=

Firing rate
(Spk/s)

Supplementary Figure 3 | Auditory response patterns of representative MD

subpopulation neurons under PFC optogenetic inhibition.

(A, B) Auditory responses of a representative Cluster 1 neuron. Raster plots (top) and PSTHs
(bottom) under light-off (A) and 40 Hz optogenetic inhibition (B) conditions. Black/Blue vertical

lines: sound/light pulse timing; Gray/Blue rectangles: 0.5 s sound stimulation / optogenetic

inhibition windows.

(C, D) Auditory responses of a representative Cluster 2 neuron. Response performance under
light-off (C) and optogenetic inhibition (D) conditions. Format identical to (A, B).
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Supplementary Figure 4 | Population learning curve of the control group (n = 10):

Dynamic changes in discrimination accuracy over 21 consecutive days of training.



