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If inhibitory cells were not present in cortical circuits,
the circuits would seize up, as in epilepsy, due to an overload of excitation. Because they supply needed balance
on a dynamic basis, inhibitory cells can be thought of as
rendering local groupings of excitatory cells functional.
Since they enable the observation of specific cell types
in living animals, Huang’s technologies have opened
a new window on disease processes. Some pathology
in neuropsychiatric illnesses is assumed to be caused by
errors in the way the cortex self-assembles; or by imbalances between excitation and inhibition that may
originate in local circuitry in specific brain regions.
Huang and colleagues this past year solved a mystery
about where in the brain a master-inhibitory cell type is
born and how and when during development it navigates
into the cortex. Called chandelier cells, each one of these
rare gossamer structures “wires-up” to hundreds of excitatory cells, and acts as a kind of circuit breaker, capable
of canceling out all of their input signals at once. Huang
and Dr. David Lewis of the University of Pittsburgh are
studying how schizophrenia pathology may be traceable to
imbalances created by faulty or missing chandelier cells.
Master inhibitor: axons from a single chandelier cell (red) in the mouse
cortex align precisely with green-labeled axon initial segments (AIS)
emanating from many local excitatory neurons. By forming synapses at
these points, one chandelier cell can halt or modulate signals coming from
hundreds of excitatory cells.

tool can be attached. The tool might be a marker, like
green fluorescent protein: in the animal bearing the modified gene, all brain cells expressing it will glow green. Or,
one might splice in a gene that encodes a light-sensitive
channelrhodopsin protein, so that any neuron expressing
the protein can be activated or inactivated with a targeted
beam of colored laser light.

Balancing inhibition and excitation
Neural circuits in the mature cortex depend on an exquisite balance between excitation and inhibition to function normally. “Keeping the balance is a very demanding
task,” notes Huang. “This is because the balance is not
static; cortical cells are constantly receiving inputs, and
the balancing process is going on all the time, responding
on a time scale in the range of tens of milliseconds [thousandths of a second].”
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Double Helix Medals dinner
The 8th Double Helix Medals were awarded on November
4, 2013 to Innocence Project co-founders Peter Neufeld
and Barry Scheck and “Good Morning America” co-host
Robin Roberts, an advocate for breast and blood cancer
research. Thanks to support from our Board of Trustees
and many generous donors, the event raised $3.7 million for CSHL research and education programs. Visit
doublehelixmedals.cshl.edu for extras.

Recently, members of Huang’s team have made progress
in developing a set of markers and tools for excitatory
neurons (also called pyramidal cells). This will provide
long-sought information about their diversity and functional organization. There are probably hundreds of excitatory cell subtypes in the cerebral cortex, Huang says, but
no one knows how many or how they are distinguished
functionally.
Unlike inhibitory cells, which tend to act locally and
therefore have short axonal projections that can be traced
with comparative ease, excitatory neurons project great
distances, often across brain hemispheres and all the way
down to the spinal cord, rendering them impossible to follow at high resolution in real time as they interact with
distant cortical regions.
Yet these are “the real information processing streams and
output channels in our brain, and, in a sense, inhibitory
cells are there mainly to help these excitatory cells work
properly,” Huang notes. “If we want to understand the cortex, we have to understand these cells. This will be a new
chapter not just for my lab but for the entire field.”
Peter Tarr

Four new trustees elected
The Laboratory’s governing body this year welcomed
four new members with extraordinary academic and professional pedigrees: Dr. Cornelia I. Bargmann, Dr. Robert
W. Lourie, Jeffrey E. Kelter and Thomas A. Saunders III.
Dr. Bargmann, a neuroscientist and winner of the 2013
Breakthrough Prize in Life Sciences, is the Torsten N.
Wiesel Professor and codirector of the Shelby White
and Leon Levy Center for Mind, Brain and Behavior at
Rockefeller University.
Dr. Lourie, a former University of Virginia physics professor and market research expert, is the Head of Futures

Research at Renaissance Technologies LLC, an investment management company.
Real estate investment leader Jeffrey E. Kelter is founder
and CEO of KTR Capital Partners, a private equity firm
with expertise in all facets of real estate acquisitions,
development, finance, operations and asset management.
Elected for a second time after having served on the
CSHL Board from 1992–1998, Thomas A. Saunders III
is an investment banker and philanthropist. Since 2000,
he has been CEO of Ivor & Co., LLC, a privately owned
investment firm.
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