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these major unknowns head 
on. The secrets of the brain, 
they believe, will be revealed 
through its connections.

In the MBL’s neuroscience 
community, as well, 
connections are all important. 





scientists became keenly interested in 
the sensor. Across campus, and across 
the world, the Neurobiology course is 
“at the center of the neuroscience com-
munity,” says faculty member Ryohei 
Yasuda, scientific director of the Max 
Planck Florida Institute. 

Every five years, fresh co-directors 
take up the reins in each MBL summer 
course, updating its content to push the 
limits of knowledge and innovation. 
Add gifted research scientists serving as 
faculty; a select, interdisciplinary group 
of very sharp students; and $26 million 
in high-end research equipment loaned 
to the MBL by 140 vendors, and you get 
a transformative experience of scientific 
discovery, for students and faculty alike. 

The Neurobiology course studies the 
brain at the level of individual neurons 
and synapses. Both Ryan and Davis be-









Opening  the Senses

In terms of outreach,

no one could have planned a 

more sensational kick-off for 

the PSPB than a video that 

went viral on the Internet. It 

came from one of those ser-

endipitous encounters at the 

MBL that are often chalked 

up to the “MBL magic.” In 

July, the program’s first pub-

lication appeared, a Hanlon 

lab study that showed, for 

the first time, that squid 

have precise neural control 

of the iridescence cells in 



familiar furnishing in the MBLWHOI Library is this 

elegantly penned motto of 19th-century zoologist Louis 

Agassiz:  “Study Nature, Not Books.” The wisdom of 

this phrase is often reproven, as in the serendipitous 

discovery of a green fluorescent protein (GFP) in jellyfish by 

Osamu Shimomura, now an MBL Distinguished Scientist, in 

1961. Decades later, others turned GFP into a revolutionary 

tool for illuminating the workings of cells, one that brought 

Shimomura the Nobel Prize. Agassiz’s motto still reverberates 

today, most recently in the form of a sensational technique that 

is taking neuroscience by storm: Optogenetics. 

“Optogenetics is a revolution, and the MBL is in the midst of 

it,” says George Augustine, a researcher and frequent course 

faculty member at the MBL since 1979. Barely ten years old, 

optogenetics is so promising that its discoverers are widely 

considered candidates for the Nobel Prize.

With amazing precision, optogenetics allows scientists to 

control the electrical activity of neurons simply by targeting 

them with beams of light. Besides being much less invasive 

than using electrodes—which has been the standard way to 

study neural activity since the 1930s—optogenetics allows 

scientists to turn on or off specific types of neurons in the 

brain (say, only those that produce dopamine), which is a huge 

advance. It throws open the door to pinpointing exactly which 

neurons and circuits cause specific human sensations, thoughts, 

and behaviors—and perhaps one day, to light-based therapies 

for mental and sensory disorders.



They were not prepared for how spectacularly well it would 

work. Using standard genetic engineering techniques, they 

inserted the Channelrhodopsin gene into mammalian neurons 













Squid Central
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T r e a s u r e s  f r o m  T h e  m B L ’ s  a r c h i v e s 

When L.W. Williams first described the squid’s nervous system at 

the MBL in 1910, he had no inkling he was launching a century of 

neuroscientific discovery. Little was known about how nerves work when 

J.Z. Young a quarter-century later suggested studying the squid, whose 

axons are “giant” compared to those in humans. By the late 1930s, MBL 

scientists like Kenneth Cole were putting electrodes inside the squid 

giant axon to measure electrical events associated with nerve impulses. 

Andrew Huxley (who died last May) and Alan Hodgkin pursued similar 

squid research in England. Using an improvement on Cole’s electronics 

(the voltage clamp), they formulated their model of voltage-controlled 

nerve conductance to explain the nerve impulse. Hodgkin and Huxley 

won the Nobel Prize in 1963, along with John Eccles, who described 

nerve cell communication at the synapse. Each of these pioneers at some 

point worked at the MBL, and their intellectual descendants are still here 

today. As for the squid, it is now so familiar that it is valued for many 




