NEWS AND VIEWS

Clearly the precise role of the parahip-
pocampal gyrus in navigation is still unclear.
We also still have much to learn about how it
interacts with the hippocampus, thought to
be the storehouse of the flexible ‘cognitive
map’ of the large-scale spaces that we fre-
quent!. The current study suggests a plausi-
ble basis on which we might start to
reconsider that relationship. It may be that
navigation, ubiquitous and of high survival
value, is subserved by an efficient and coop-

erative brain system in which the parahip-
pocampal gyrus selects information that
maximally benefits the functioning of the
hippocampus.
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Assaying axon sensitivity

Molecular gradients are thought to guide axons to their proper
targets. However, to properly understand both the function of
graded axon guidance cues in vivo, as well as their
downstream signaling mechanisms, we need to know just how
sensitive axons are to these gradient cues. Better still, to study
this guidance precisely, we also need to be able to
quantitatively control molecular gradients. Now, on pages
678-682, Geoffrey Goodhill and colleagues report a new tech-
nique that allows for the efficient generation of precise and
reproducible gradients of diffusible molecules. They use this
technique to show that growth cones of developing axons are
capable of detecting a concentration difference as small as
about one molecule across their spatial extent, but that this
sensitivity exists only across a small range of ligand concentra-
tions.

The authors established molecular gradients by ‘printing’
drops of solution onto the surface of a thin collagen gel. Based
on the mechanics of diffusion, the shape and steepness of the
gradient can be controlled, and the actual concentration
gradients produced by this method can be measured
quantitatively with fluorescence imaging. Their gradient genera-
tion method allows for the generation of large numbers of identi-
cal gradients that require only limited quantities of chemotropic
molecules. Moreover, the gradients were stable for at least a day
after generation. This technique could also be used to generate
gradients of multiple factors with different shapes and arbitrary
spatial relationships.

The authors then used this technique to study the response of rat dorsal root ganglion axons by culturing explants (see image) in a
three-dimensional collagen gel with an exponential concentration gradient of nerve growth factor. They found that developing axons
are more sensitive to guidance factors than previously thought, and that a concentration difference as small as 0.1% across the
growth cone can direct neurite outgrowth, making neuronal growth cones among the most sensitive concentration-sensing devices
known. The paper provides a powerful new technology that can be applied to quantitative studies of other biological processes
controlled by molecular gradients, such as cell migration. It may also be useful for designing guidance factor-based therapies for
axonal regeneration following injury.

This paper also inaugurates the Technical Report format for Nature Neuroscience. This new section is meant for primary reports of new
techniques that are likely to be influential in neuroscience research. These reports are formatted like Articles, but do not require a new bio-
logical discovery to prove the usefulness of the technique, and they are reviewed primarily on the strength of the method and its broad
applicability.
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