












The study of bioluminescence 
lights the path of 

2008 Nobel Laureate
Osamu Shimomura’s life

Shimomura had found his way to 
Nagoya University against all odds 



New Ecosystem is Forming as 
Western Antarctica Rapidly Warms

Dramatic food-web shifts are emerging on the 
Antarctic Peninsula, where the climate is warming 
faster than anywhere else on Earth, report MBL 
Ecosystems Center co-director Hugh Ducklow 
and his colleagues in American Scientist. Working 





I magine building a microscope that 
lets you peer beneath the surface of 
life. Imagine devoting whole days and 
nights to improving its optics. Imagine 
discerning movement at hidden levels, 
where molecules line up, form visible 
structures, then suddenly disperse 
and disappear. Imagine turning this 
instrument on the cell, and seeing into 
the mystery of how it divides. This is 
what Shinya Inoué did.

But his peers didn’t always understand 
what he was up to. “Shinya was 
ahead of his time,” says cell biologist 
Greenfield (“Kip”) Sluder of University of 
Massachusetts Medical School. “People 
didn’t know what to do with his work. 
Scientists were skeptical, they wanted to 
argue, or had their own pet theories.” But 
after many years, Inoué was proven right. 
“And then everyone just said, of course!” 
Sluder says.

Inoué’s striking vision first began to 
attract attention when he was a Princeton 
University graduate student who spent 
his summers at the MBL. In 1951, Inoué 
premiered a film of dividing cells at the 
MBL that showcased the power of his 
hand-built, polarized light microscope for 
viewing live cells, which at the time was 
very difficult to do. 

What was even more exciting, Inoué’s 
film clearly showed the action of the 



“The modern revolution 
in microscopy started at the MBL, 
when Shinya Inoué, Nina Allen, 
and Bob Allen began using video 
cameras and computers to image 
the interior of cells. What they saw 
was absolutely fantastic, things that 
no person had seen before.” 

— Ron Vale, HHMI/UCSF

Inoué’s hunches—and his gadgets—have 
indeed been very good over the years. 
With his polarized light microscope, 
for example, Inoué clearly saw that the 
spindle was made of bunches of fibers, 
which themselves were made of even 
finer fibrils. But what most excited his 
eye was seeing that the fibrils weren’t 
static, but fluctuated dynamically as 
the cell went through division (called 
mitosis). By experimenting, Inoué found 
that the fibrils disappeared when he 

cooled the cell or exposed it to certain 
drugs—and reappeared when he reversed 
the conditions. Inoué sensed that this 
submicroscopic movement of the fibrils 
must be related to an essential job for the 
spindle: to attach to the chromosomes 
and accurately separate them during cell 
division. 

So in the late 1960s, Inoué proposed the 
counterintuitive idea that the spindle 
fibrils—which by then were known to be 
microtubules—repeatedly fall apart and 
reassemble, and that this action creates 
forces to pull or push chromosomes 
during cell division. This was far from 
a mainstream idea—most biologists 
conceived of the spindle as a stable 
structure, like a muscle—and it was met 
with incomprehension and resistance for 
many years. Still, in the 1970s and 1980s, 
Inoué and Salmon made significant 
progress to confirm the energetics of the 

 ”...a series of fortunate hunches.”













Inside every cell are hundreds or 
thousands of proteins, each with a 
specific role to play in the life of an 
organism. Before we can understand 
how muscles contract, how the 
immune system defends, or how the 
nervous system performs, we must first 
understand how proteins work in cells. 
Yet proteins are too small to be seen 
by light microscopy alone. For decades, 
scientists could only deduce their 
behavior.

Green fluorescent protein (GFP) from 
the jellyfish Aequorea has changed all 
that. Discovered by Osamu Shimomura 
in 1961, GFP is now the gold-standard 
tool in microscopy for illuminating 
protein processes, with far-reaching 
consequences for research on conditions 
from cancer to AIDS. This year, 
Shimomura of the MBL, Martin Chalfie 
of Columbia University, and Roger Tsien 
of University of California, San Diego, 
received the Nobel Prize in Chemistry for 





From E.B. Wilson (1892) “The Cell-Lineage of Nereis. A Contribution to the Cytogeny 
of the Annelid Body,” J. Morphology VI: 361-480. An original copy of this issue of the 
journal, which was edited by Charles O. Whitman, the first director of the MBL, is stored 
with “Selected Reprints of Edmund B. Wilson” in the MBLWHOI Library.

T R E A S U R E S  F R O M  T H E  M B L ’ S  R A R E  B O O K S  R O O M 

A Cell and its Fate

Edmund B. Wilson was one of the greatest 

cell biologists of the 20th century and, not by 

coincidence, he was also an uncommonly good 

microscopist. When Wilson made his masterful 

study of early development in the marine 

worm Nereis in 1892, scientific illustration 

was a mature art and photomicrography was 

just coming into vogue. Wilson, a Columbia 

University professor and MBL trustee for 

nearly 50 years, collected Nereis in Woods 

Hole, isolated and fertilized its egg cells, and 

then watched the original cells divide “all 

through the night,” recording each stage 

with a camera, then adding fine details by 

hand to the camera sketch. Wilson credits his 

methods for fixing and staining the embryos 

for rendering “preparations of the utmost 

beauty and clearness,” in which “the relations 

of the dividing cells may be studied with the 

utmost accuracy.” After these cell lineage or 

cell fate studies, Wilson began to focus on the 

nucleus, and he and W. S. Sutton helped make 

the all-important connection between the 

chromosomes and inheritance. “The key to 

every biological problem must finally be sought 

in the cell,” Wilson wrote, “for every living 

organism is, or at some time has been, a cell.”  
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CatalystTranslational Research  When Osamu Shimomura discovered a green, 

glowing protein in a jellyfish, he didn’t dream it would be applied as a tool that has 

revolutionized biomedical research. Yet marine organisms are key to critical advances in 


