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Fig. 1 Onset responses and Offset responses of
a V1 cell to orientation stimuli

(a) Visual stimuli and experiment paradigm. Stimulus presentation was
200 ms (black solid line just above X axis of (b)) and blank interval
between stimuli was 100 ms. (b) Peri-stimulus time histograms (PSTHs)
of an example neuron in response to stimulus Onset and Offset over
time. X axis indicates time (bin=20 ms) and Y axis indicates neuronal
responses. Curves with different grey gradients are responses to different
stimulus orientations. Responses to 10 orientations close to preferred
orientation are highlighted by dark gray and those to the others are
indicated by light grey. (c, d) The orientation tuning curves of Onset and
Offset responses of the neuron shown in (b). In both (c) and (d), X axis is
the stimulus orientation of sinusoidal gratings and Y axis is neuronal
response. Dots indicate raw data and black curves indicate Gaussian
fitting curves. Both Adjust—R? for Onset responses and Offset responses
were> 0.97. The preferred orientation (relative value) of Onset responses
was 1.6°, while that of Offset responses was 2.4°, which were not
significantly different (P =0.42, ¢-test, n =10). The orientation tuning
width of Onset responses was 26.2°, while that of Offset response was
22.4°, which were significantly different (P < 0.05).
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Fig. 2 Orientation selectivity of Offset responses and
Onset responses of V1 cells
(a~d) Scatter plots of the peak values (a), optimal times (b),
preferred orientations (c), and tuning widths (d) of Onset
responses (X axis) and Offset responses (Y axis) to orientation
stimuli. Each dot indicates the values of a cell (n=89). The solid
lines in (a~ d) are the diagonal lines. (e) The distribution of the
tuning widths of Onset responses. (f) The distribution of those of

Offset responses.
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Orientation Selectivity of Onset and Offset Responses
of Neurons in Primary Visual Cortex"
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2 University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract Orientation selectivity is an important property of neurons in the primary visual cortex (area 17 or V1)
and plays significant roles in the perception for object shape. V1 neurons also show clear responses to the Onset
and Offset of a stimulus that lasts more than 100 ms, called as Onset and Offset responses, respectively. Previous
studies have focused on Onset responses, while Offset responses were neglected. We investigated orientation
selectivity of both Onset and Offset responses by presenting the stimuli of oriented gratings for 200 ms and showed
that the preferred orientations of Offset responses are similar to that of Onset responses for most neurons.
Moreover, the orientation tuning widths of Offset responses of most cells tended to be narrower than that of Onset
responses, and the response latencies of Offset oriented responses significantly were longer than those of Onset
responses. The strong orientation selectivity and long response latency of Offset responses relative to those of
Onset responses suggest that the intracortical feedback inputs may contribute to the enhancement in orientation
tuning of Offset responses. The orientation selectivity of Offset responses provides a neural substrate for the more

precise discrimination and consecutive representation of the orientated borders of a shape over time.
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