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The West Indian manatee apparently makes do with less brain capacity. The
brain of the manatee species has reduced its folding in the course of evolution.
Credit: Wikipedia/Albert kok

The neocortex is the part of the brain that enables us to speak, dream, or
think. The underlying mechanism that led to the expansion of this brain
region during evolution, however, is not yet understood. A research team
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headed by Wieland Huttner, director at the Max Planck Institute of
Molecular Cell Biology and Genetics, now reports an important finding
that paves the way for further research on brain evolution: The
researchers analyzed the gyrencephaly index, indicating the degree of
cortical folding, of 100 mammalian brains and identified a threshold
value that separates mammalian species into two distinct groups: Those
above the threshold have highly folded brains, whereas those below it
have only slightly folded or unfolded brains. The research team also
found that differences in cortical folding did not evolve linearly across
species.

The Dresden researchers examined brain sections from more than 100
different mammalian species with regard to the gyrencephaly index,
which indicates the degree of folding of the neocortex. The data indicate
that a highly folded neocortex is ancestral – the first mammals that
appeared more than 200 million years ago had folded brains. Like brain
size, the folding of the brain, too, has increased and decreased along the
various mammalian lineages. Life-history traits seem to influence this:
For instance, mammals with slightly folded or unfolded brains live in
rather small social groups in narrow habitats, whereas those with highly
folded brains form rather large social groups spreading across wide
habitats.

A threshold value of the folding index at 1.5 separates mammalian
species into two distinct groups: Dolphins and foxes, for example, are
above this threshold value – their brains are highly folded and consist of
several billion neurons. This is so because basal progenitors capable of
symmetric proliferative divisions are present in the neurogenic program
of these animals. In contrast, basal progenitors in mice and manatees
lack this proliferative capacity and thus produce less neurons and less
folded or unfolded brains.

Duration and speed of brain development
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https://phys.org/tags/mammalian+species/


 

  
 

  

Gallery of the superbrains: Increased or reduced folding of the brain is possible
at each fork in evolution. A crucial threshold value of 1.5 divides mammals into
two groups: those with highly folded brains and those with few or no brain folds.
Credit: PLoS Biology unter Verwendung von Hirnschnitten von

The highly folded brains of mammals not only contain more neurons,
they also grow with greater speed: The brain weight accumulated per
gestational day is 14 times greater in species with a high degree of
cortical folding. The differences among species between the two groups
separated by the threshold value can be explained by longer neurogenic
periods rather than different neurogenic programs. The neurogenic
period of a human fetus is eight to nine days longer than that of apes.
This leads to a brain three times larger than that of a chimpanzee – a
fundamental difference that contributes to what makes us human.

  More information: Eric Lewitus, Iva Kelava, Alex T. Kalinka, Pavel
Tomancak, Wieland B. Huttner. "An Adaptive Threshold in Mammalian
Neocortical Evolution." PLOS Biology, 18. November 2014 (DOI:
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