Today's attached article comes from The Economist, and is titled, "Network Navigator - Neuroscientists Now Have an Atlas of Which Genes are Active in the Brain".  In addition, this topic is covered in the New York Times, titled, "Atlas Squeaked: A Complete Map of the Brain of a Mouse" and can be found at www.nytimes.com/2006/09/26/science/26brain.html?_r=1&oref=slogin.
 

The article describes the project of Microsoft founder's Paul Allen's Allen Institute for Brain Science www.alleninstitute.org, located in Seattle, and the brain map project, which has been put on par with the genome project in terms of its significance.  The Institute Principals include Steven Pinker (Harvard, wrote "How the Mind Works") and James Watson (of the double-helix), with a large cast of characters.

 

Using In Situ Hybridization techniques on mouse brain (which is described as very similar to human brain anatomically), the Institute has developed a 3-dimensional atlas of where in the brain all the active genes in the mouse brain work.  There were 2 important findings relevant to child brain development:  FIRST, 80% of all genes in the entire mouse genome have activity somewhere in the brain.  SECOND, almost any gene that has activity in the brain somewhere appears also to have activity pretty much everywhere in the brain.  Does this mean goodbye to all hope of developing drugs targeted to specific brain regions?  NO, say they.   While drugs may not be able to target specific regions of the brain by acting on genes, drugs still may be able to target specific brain regions by acting on specific neuron-type, because it appears that specific neuron types are activated by specific gene-activity types.  The big point here is that the genes are less important than the wiring.  Much of the developmental disorders we see in kids has to do with inefficient or erroneous wiring circuits.

 

The resource below is great reading, written by one of the Allen Institute's principals:

 

RESOURCES:
How the Mind Works by Steven Pinker, Ph.D.

http://pinker.wjh.harvard.edu/books/htmw/index.html
 

Description of the brain map project (written for kids)

http://faculty.washington.edu/chudler/allen.html 

 

And that's today's Developmental/Behavioral Pediatrics: IN THE NEWS!
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Neuroscientists now have an atlas of which genes are active in the brain
MENTION the words “billionaire” and “Microsoft” in the same sentence, and the mind turns naturally to the name William Henry Gates III. But Bill Gates's original accomplice, Paul Allen, is not short of a dollar, either. Like Mr Gates, Mr Allen has devoted part of his fortune to charity. But whereas Mr Gates's billions are combating various diseases that plague poor countries, Mr Allen's cash has been focused on a single project. The full title of his organisation is the Allen Institute for Brain Science, and the project—just completed—is an atlas of the brain.

The brain is the most complex organ in the body. Indeed, it could be argued that it is the most complex object in the known universe, and it is only recently that tools sophisticated enough to examine it in detail have been developed. The Allen Institute has used one of these tools, known as in-situ hybridisation, to look at the activity in the brain of almost every gene in the genome. The result is available to all at www.brain-map.org.

When a gene is active it produces messenger molecules that tell cells what to do. In-situ hybridisation works by detecting these messengers using molecules that bind specifically to each. These, in turn, are tagged with dye molecules that show up purple under a microscope.

Since human brains are hard to come by in large numbers, and almost impossible to obtain fresh and whole, the institute's scientists, led by Allan Jones, used mouse brains instead. That is obviously a compromise, but at this early stage in research, it is not a huge one. The mouse and human genomes are similar, and although mouse brains are smaller than human ones and have a different shape, the basic anatomy is the same. Dr Jones and his team therefore bred an enormous number of mice, killed them, sliced up their brains into thin layers, and “developed” each layer with a solution containing molecular tags for the messenger from one particular gene. Cells in which the pertinent gene was active turned purple, and each slice was then photographed.

The atlas itself was constructed by reassembling the photographs into three-dimensional images of the activity pattern of each gene. And the result held some surprises. The first surprise was that about 80% of the 21,000 genes in the mouse genome are active in the brain. That was more than had been expected, although it is not yet clear how many of that 80% are brain-specific.

The second surprise was that any gene which is active in the brain at all tends to be active everywhere. The assumption had been that because different bits of the brain do different things, they would show different activity patterns. That they do not will disappoint pharmaceutical companies who hoped that drugs might be tailored to hit particular parts of the brain by concentrating on genes that are active in those parts only.

On the other hand, the ability of the brain atlas to look at individual cells allows particular types of nerve cell to be recognised by their gene-activity patterns. The project has identified several hundred types of nerve cell this way, so it may be possible to tailor drugs to particular cell types, if not to particular brain regions.

Whether that will prove useful remains to be seen. But what the brain atlas seems to be showing is that different areas of the brain use the same parts list—just as different computers use the same sorts of electronic components. What matters is the way the parts are wired together. Discovering that circuit diagram is a job for the next brain atlas. 

