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Neural mechanisms for detecting and integrating visual motion
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To investigate neural mechanisms for detecting and integrating visual motion, we
exposed various moving visual stimuli to human subjects, monkeys and mice, and analyzed their ocular
responses. For a further understanding, we recorded neuronal activities in the cortical areas MT and MST
of monkeys. The results indicate that most MT/MST neurons were tuned for spatial and temporal frequencies
of motion stimuli, and the optimal spatial frequency for MST neurons was lower than for MT neurons,
suggesting spatial integration between the areas.



Middle Temporal MT
Medial Superior Temporal (MST)

MT/MST

CRT

MT  MST



20H

MT MST
MT MST
MT MST
wild-type CRT
5° ,15° ,
25° 5°
50
ON
TRPM1 mGIuR6
17

1) Sugita VY, Araki F, Chaya T, Kawano K,
Furukawa T, Miura K. Role of the mouse
retinal photoreceptor ribbon synapse in
visual motion processing for optokinetic

responses. PLOS One in press.

2) Nohara S, Kawano K, Miura K. Difference
in perceptual and oculomotor responses
revealed by apparent motion stimuli
presented with an inter-stimulus interval. J.
Neurophysiol. In press

3) Sugase-Miyamoto Y, Matsumoto N,
Ohyama K, Kawano K. Face inversion
decreased information about facial identity
and expression in face-responsive neurons
in macaque area TE. J Neurosci 34:
12457-69, 2014

4) Inaba N, Kawano K. Neurons in cortical
area MST remap the memory trace of visual
motion across saccadic eye movements.
Proc Nat Acad Sci 111: 7825-7830, 2014
5) Miura K, Inaba N, Aoki Y, Kawano K.
Difference in Visual Motion Representation
between Cortical Areas MT and MST during
Ocular Following Responses .J Neurosci, 34:
2160-2168, 2014.

6) Sugita Y, Miura K, Araki F, Furukawa T,
Kawano K. Contributions of retinal
direction-selective ganglion cells to
optokinetic responses in mice. Eur J Neurosci,
38: 2823-2831, 2013.

7) Aoki Y, Kawano K, Miura K. Facilitative
integration of local motion signals in the
peripheral visual field observed in monkey
ocular following responses. Neurosci. Res
74: 48-58, 2012

8) Sugita Y, Miura K, Kawano K. Principal
Fourier component of motion stimulus
dominates the initial optokinetic response in
mice. Neurosci. Res 73: 133-141, 2012.

9) Sugase-Miyamoto Y, Matsumoto N,
Kawano K. Role of temporal processing
stages by inferior temporal neurons in facial
recognition. Front Psychol. 2011;2:141.
10) Inaba N, Miura K, Kawano K. Direction

and speed tuning to visual motion in cortical



areas MT and MSTd during smooth pursuit
eye movements. J Neurophysiol. 105:
1531-1545, 2011.

11) Inaba N, Kawano K. Responses of MSTd
and MT neurons during smooth pursuit
exhibit similar temporal frequency
dependence on retinal image motion.
Cerebral Cortex 20: 1708-1718, 2010.

12) Shimizu N, Tabata H, Wada Y, Sugita Y,
Yamanaka T, Hosoi H, Kawano K. Distribution
of optokinetic sensitivity across the retina of
mice in relation to eye orientation. Neurosci.
168: 200-208, 2010.

13) Tabata H, Shimizu N, Wada Y, Miura K,
Kawano K. Initiation of the optokinetic
response (OKR) in mice. J. Vision 10(1):13,
1-17, 2010 .

14) Hayashi R, Sugita Y, Nishida S, Kawano K.

How motion signals are integrated across
frequencies: Study on motion perception
and ocular following responses using
multiple-slit stimuli. J. Neurophysiol. 103:
230-243, 2010.

15) Miura K, Kobayashi Y, Kawano K. Ocular
responses to brief motion of textured
backgrounds during smooth pursuit in
humans. J Neurophysiol. 102: 1736 - 1747,
20009.

36
1) K. Kawano; The Role of Cortical Areas
MT/MST in Short-Latency Ocular Tracking.
The Memorial Lecture for Dr. Hagiwara,
Kobe, Mar 23, 2015
2)
37
2014 9 12
3) K. Miura, N. Inaba, Y. Aoki, K. Kawano;
Responses of MT/MST neurons elicited by

dual-grating stimulus: Differences between

areas MT and MST. Annual Meeting Society
for Neuroscience, Nov 19, 2014

4) N. Matsumoto, Y. Sugase-Miyamoto, K. _
Kawano;Members of face-responsive
neurons in monkey area TE that contribute
to global categorization of faces and to
upright-face versus inverted-face
categorization are different. Annual Meeting
Society for Neuroscience, Nov 19, 2014

5) K. Matsuda, A. Takemura, K. Miura, T.
Ogawa, K. Kawano; An advanced real-time
monocular/binocular eye tracking system
using a high frame-rate digital camera.
Annual Meeting Society for Neuroscience,
Nov 18, 2014

6) N. Inaba, K. Kawano; MST neurons
contribute to perceiving the visual world as
continuous across saccades by memory
remapping of moving visual stimuli. Annual
Meeting Society for Neuroscience, Nov 16,
2014

7). N. Inaba, K. Kawano; Neuronal activities
in cortical areas MT/MST during spatiotopic
integration of visual motion across saccadic
eye movements. Annual Meeting Society for
Neuroscience, Nov 13, 2013

8). K. Miura, N. Inaba, Y. Aoki, K. Kawano;
Neuronal activities in the cortical MT/MST
area during initial ocular following depend on
the Fourier components of the motion
stimulus. Annual Meeting Society for
Neuroscience, Nov 11, 2013

9) K Kawano; Visuomotor processing for eye
movements and motion perception
Conference on Systems Neuroscience and
Rehabilitation 2013 03 13

10) Y. Sugase-Miyamoto, N. Matsumoto, K.
Ohyama, K. Kawano; Information about

facial identity and expression decreased



after face inversion in face responsive
neurons of monkey inferior temporal cortex
Annual Meeting, Society for Neuroscience
2012 10 14 , New Orleans, USA
11) Miura K, Aoki Y, Inaba N, Kawano K;
Activity of MT/MST neurons: dependence on
spatiotemporal frequency of sinusoidal
gratings Neuroscience 2011 15 Nov, 2011
Washington DC, USA
12)
69
2010 11 18

13) Tabata H, Shimizu N, Wada Y, Miura K,
Kawano K Optokinetic responses of C57BL/6
mice: I. Response properties of the initial
open-loop period The 36th congress of the
International Union of Physiological Sciences
28 July, 2009 Kyoto

14) Shimizu N, Sugita Y, Tabata H, Wada Y,
Kawano K Optokinetic responses of C57BL/6
mice: II. Dependence on Spatial properties
of visual stimulus The 36th congress of the
International Union of Physiological Sciences
28 July, 2009 Kyoto

15) Kobayashi Y, Miura K, Kawano K
Attentive tracking of a moving spot increases
ocular responses to background motionThe
36th congress of the International Union of

Physiological Sciences 28 July, 2009 Kyoto

o
KAWANO Kenji

40134530



