
 

Thalamus found to add contextual
information to visual signals
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Context is essential: The people in the picture are the same size but appear larger
with increasing distance. Credit: Sonja Hofer
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The thalamus not only relays visual signals from the eye to the visual
cortex as previously thought, but also conveys additional, contextual
information. Integrating these different signals is essential to understand
and interpret what we see in the world around us. Prof. Sonja Hofer and
her research team at the Biozentrum, University Basel, investigate how
the brain processes visual stimuli and how contextual information shapes
our visual perception. Their latest findings are reported in Nature
Neuroscience.

As soon as we open our eyes in the morning, our brain is flooded with
images. Information about these images is sent from the eyes to a brain
region called the thalamus, and from there on to the visual cortex. The
visual cortex, which comprises the largest part of the human brain, is
responsible for analyzing visual information and allows us to see. In
contrast, the thalamus has until now been considered mostly as a relay
for visual information. The research team led by Prof. Sonja Hofer at
the Biozentrum, University of Basel, has discovered in mice that a
special part of the thalamus—called the Pulvinar—supplies the visual
cortex with additional, non-visual information.

Contextual information is essential for visual
perception

What we see is not only based on the signals that our eyes send to our
brain, but is influenced strongly by the context the visual stimulus is
presented in, on our previous knowledge, and expectations. Optical
illusions, as the one shown here, illustrate how important such non-
visual, contextual information is for our perception. The visual cortex
receives this additional information from other brain areas and uses it to
allow us to understand and interpret the visual world. Prof. Hofer and
her team measured the specific signals transmitted to visual cortex from
the Thalamus, and found that the Pulvinar not only conveyed visual
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signals but is also one of the brain areas that provide additional
information about the context of visual stimuli.

Movements in the environment can be detected
effectively

Moreover, the researchers could identify this additional information in
more detail. For example, the Pulvinar sends signals about sudden,
unpredicted motion in the environment which is not caused by the
animal's own movements. "Visual signals that the brain cannot predict
might be especially important, such as a car that suddenly appears, or
maybe an approaching predator in the case of the mouse. The Pulvinar
might facilitate the detection of these stimuli," explains Dr Morgane
Roth, one of the authors of the study.

Although the Pulvinar is the largest part of the thalamus in humans, its
function is still largely unknown. The researchers' findings begin to shed
some light on the role of this mysterious structure. Another piece of the
puzzle are the signals sent back to the Pulvinar from visual cortex, which
seem to make information flow back and forth between the two parts of
the brain in a loop. Why this is the case is still completely unclear. Prof.
Hofer's team is now planning to study these visual loops, and to find out
how signals from the Pulvinar influence our visual perceptions and
actions.

  More information: Morgane M Roth et al. Thalamic nuclei convey
diverse contextual information to layer 1 of visual cortex, Nature
Neuroscience (2015). DOI: 10.1038/nn.4197
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