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2012/12/11 FIGURE 45.1 The size and form of the human brain as it develops through gestation and early infancy.
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NEUROSCIENCE

A Ka nti a n Vi ew Of S pa ce The animal brain is able to represent space

without prior experience of exploring

Linda Palmer and Gary Lynch a location.

Hippocampus Subiculum Entorhinal
“place cell” “direction cell” “grid cell”

ow does the brain represent space? Is

this representation entirely the result

of learning from experience? In his
Critique of Pure Reason, Immanuel Kant
argued that there must be certain “a priori
conditions™ of cognition, which could not
be derived from experience but must instead
be given prior to it. His theory includes two
*“a priori pure forms” of space and of time,
regarded as constraints of thought rather than
results of investigation or experience (1, 2).
On pages 1576 and 1573 of this issue, Lang-
ston ef al. (3) and Wills ef al. (4) both refer
to Kant’s theory and report that critical com-
ponents of the brain’s spatial representation
systems are already in place when an animal
first encounters an extended environment.
This supports the view that spatial represen-
tation indeed includes an innate component
prior to experience.

Exploring a new environment. In rat pups, a given place cell in the hippecampus fires whenever the animal
traverses a particular lecation within the environment; a given direction cell fires whenever the animal’s head
faces in a certain direction relative to its environment; and a given grid cell fires at the vertices of a regular,

2012/12/11 rgpeating grid tha_t coverst_he envirt_}nment. The directi_on _and place cells are present when pups make their
first such exploration; the time of grid cell appearance is disputed.
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A Cortical representation of fingers
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PROCEEDINGS

Ol - T ® Proc. R. Soc. B
THE ROYAL FITStC te doi:10.1098/rspb.2011.1959
SOCIETY e-publishing Published online

Online social network size is reflected

in human brain structure
R. Kanai'-*, B. Bahrami'->>-*, R. Roylance® and G. Rees!-?

'UCL Institute of Cognitive Newroscience, 17 Queen Sgquare, London WICIN 3AR, UK
*Wellcome Trust Centre for Neuroimaging, University College London, 12 Queen Square,
London WCIN 3BG, UK
*Interacting Minds Project, Institute of Anthropology, Archacology, Linguistics,

Aarhus University and *Centre of Functionally Integrative Newroscience, Aarhus University Hospital,
Norrebrogade 44, Building 10 G, 8000 Aarhus, Deromark
*Institute of Cancer, Barts and The London School of Medicine and Dentistry, Charterhouse Square,
London ECIM 6BQ, UK

The increasing ubiquity of web-based social nerworking services is a striking feamre of modern human
society. The degree to which individuals pardcipate in these networks varies substantially for reasons
that are unclear. Here, we show a biological basis for such variability by demonstrating that quantitative
variation in the number of friends an individual declares on a web-based social networking service reliably
predicted grey matter density in the right superior temporal sulcus, lefi middle temporal gyrus and
entorhinal cortex. Such regions have been previously implicated in social perception and associative
memory, respectively. We further show that variability in the size of such online friendship networks
was significantly correlated with the size of more intdmate real-world sodal groups. However, the brain
regions we identified were specifically assodated with online social network size, whereas the grey
matter density of the amygdala was correlated both with online and real-world sodal network sizes.
Taken together, our findings demonstrate that the size of an individual’s online social network is closely
linked to focal brain soructure implicated in social cognition.
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