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Fig. 1 Determination the classification of SSCs and nSSCs

(a) An example of area-summation curve of a SSC. The neuron reached maximum response at CRF stimulation and showed decreasing response to

stimuli of increasing diameter beyond CRF. (b) Another example of area-summation curve of a nSSC. The response increased progressively with

increasing stimulus size. The horizontal dotted line represents the level of spontaneous activity. Error bars represent the SEM.
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Fig. 2 Orientation and direction tuning curves

To quantify orientation tuning and direction selectivity of each neuron, (a) we fitted the firing rate as a function of orientation by the sum of two

Gaussian functions with peaks 180u apart. Three parameters (OSI, DSI, TW) were calculated by the sum of two Gaussian functions. An orientation

tuning curve from a SSC (b) demonstrates sharp orientation tuning and no direction selectivity. Another orientation tuning curve from a nSSC (c)

demonstrates sharp orientation tuning but median direction selectivity. Error bars represent the SEM.
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Fig. 3 The comparison of SSCs and nSSCs in orientation and direction selectivity

(a) All VI neurons recorded showed significant orientation selectivity (0S/ > 0.5). The nSSCs have larger 0S/ than the SSCs, but similar value in DS]/.

(b) Scatterplots of suppression index versus tuning width for SSCs and nSSCs. & : Supressive cell(SSC); o: Non-supressive cell(nSSC).
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Table 1 Comparison of SSCs and nSSCs in receptive field property

CRF property Parameter SSCs nSSCs Confidence

CREF size Minimum response field 3.31£1.07 2.81+0.63 P=0.0029

Area summation 3.41£1.73 7.50+3.06 P<10°

Orientation selectivity 0SI 0.93+0.13 0.98+0.06 P=0.03
™W 44.6+10.7 39.2+10.7 P=0.0014

Direction selectivity DSI 0.54+0.32 0.59+0.33 P=0.22
Surround suppression SI 0.58+0.23 0.06+0.00 P<10°
Simple/Complex cells S/C 0.58 1.73 P<0.01
Peak firing rate FR 35.8+18.5 22.5+12.4 P=0.006
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Receptive Field Properties of Different Spatial Integrated Cells in Cat V1°
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Abstract We have examined the orientation, direction selectivity and receptive field size by extracellular
recording for 82 V1 neurons of cat. Based on the area-summation measurements, 82 units were classified as 52
suppressive surround cells (SSCs) and 30 non-suppressive surround cells (nSSCs). Our results showed nSSCs have
much sharper orientation selectivity and narrower tuning width than SSCs. No significant difference was found in
direction selectivity between SSCs and nSSCs. SSCs have larger peak firing rates than the nSSCs. Two methods

were used in measuring the receptive field size, but arises different results in comparison of SSCs and nSSCs.
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