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A week of scientific inspiration
The 2012 Nobel Prize declarations and their implications

Every crowd of enthusiasts has an 
annual event to get excited about: 
movie buffs have the Oscars, car 
lovers have Le Mans, and enthu-
siasts of science have the Nobel 
Prize declarations. Throughout the 
second week of October, the Nobel 
Prize Committee in Stockholm, 
Sweden, disclosed the names of 
the 2012 Nobel Prize laureates in 
Physiology and Medicine, Physics, 
and Chemistry. 

On October 8, Sir John B. Gurdon 
and Shinya Yamanaka won the 
Nobel Prize in Physiology and 
Medicine. Gurdon and Yamanaka 
share the prize for their joint con-
tributions to a method that reverses 
adult cells to pluripotent stem 
cells — cells with differentiating 
capabilities. In the 1950s, Gurdon 

discovered that mature cells retain 
the same genetic information they 
had as unspecified pluripotent cells, 
and in 1962, he demonstrated that a 
new organism could grow from the 
nucleus of an adult cell placed in a 
de-nucleated egg cell. “This started 
the entire revolution of cloning, 
eventually leading to the clon-
ing of mammals” says Dr. Denise 
Belsham, a professor of physiology 
and medicine at U of T. In 2006, 
Yamanaka was able to turn mature 
mouse skin cells into pluripotent 
stem cells by treating the adult cells 
with what Belsham calls “a cocktail 
consisting of a limited number 
of genes and proteins.” In 2007, 
Yamanaka used this same method 
to revert human adult skin cells to 
pluripotent cells. 

Gurdon and Yamanaka’s research 
is profoundly significant in the area 
of regenerative medicine and the 
development of patient-specific 

cells. Though current procedures are 
efficacious, there is controversy sur-
rounding the destruction of embryos 
and fetuses. Because Gurdon and Ya-
manaka’s methods circumvent these 
controversies, they may very well 
be the foundation for a therapeutic 
revolution. “Imagine creating a new 
organ from an existing skin cell by 
just adding a few developmental 
genes to the mix — this is remark-
able,” Belsham says. 

On October 9, Serge Haroche and 
David J. Wineland were declared 
the winners of the 2012 Nobel Prize 
in Physics. Haroche and Wineland 
are recognized for their develop-
ment of experimental methods to 
measure and manipulate singular 
quantum systems. It was widely be-
lieved that single particles of matter 
or light could not be isolated from 
the environment without losing 
their quantum properties. Wine-
land quashed these speculations 
by probing ionic quantum states 
of beryllium ions, while Haroche 
trapped and observed photons us-
ing microwaves and mirrors.

Besides substantiating the claims 
of theoretical quantum physics, 
Haroche and Wineland’s research 
may provide a basis for realizing 
quantum computing, a method of 
employing quantum properties to 
represent data. Because quantum 
particles can be in multiple states si-
multaneously, a quantum computer 
could process data simultaneously, 
enabling ultrafast complex computa-

tions. Although Haroche and Wine-
land have showed that quantum 
computing is possible by enabling 
manipulations in a single quantum 
system, much more research must 
be done before a multisystem quan-
tum computer can be produced.  

On October 10, Robert J. Lefkow-
itz and Brian K. Kobilka were 
declared the winners of the 2012 
Nobel Prize in Chemistry. Before 
the work of Lefkowitz and Kobilka, 
the mechanisms that permitted 
cells to sense their environment 
were unknown. The laureates 
uncovered a family of receptors 
called G-protein-coupled receptors 
(GPCRs), which transmit biologi-
cal messages and regulate most of 
a cell’s physiological processes. In 
2011, Kobilka captured an image 
of one of these receptors being 
activated by a hormone via X-ray 
crystallography. Dr. Scott Prosser, 

associate professor of chemistry at 
the University of Toronto, explains 
that Kobilka’s recent success with 
is truly remarkable because X-ray 
crystallography normally only 
captures inactive states.

“Thanks to their work, we live 
in an era where we can now begin 
to make connections between 
biochemical signaling processes and 
the exquisitely complex molecular 
machinery — GPCRs — responsible 
for these processes,” says Prosser, 
who worked with Kobilka in 2009 
on GPCRs. The laureates’ discovery 
has and will continue to provide 
insight into existing and potential 
medications, most noticeably in 
the pharmaceutical industry, since 
about half of all medications on the 
market target GPCRs. “There are 
800 GPCRs out there and a world 
of chemistry and new discoveries 
awaits us,” Prosser says.

The chaotic manner in which the funda-
mental building blocks of the universe op-
erate has baffled scientists who try to rec-
oncile this with the ordered systems found 
at the macroscopic level. New findings in 
plasma particle movements suggest a pos-
sible method through which highly orga-
nized systems can emerge spontaneously 
from random motion. 

Nathan Kugland, lead author of a paper 
published in the September issue of Nature 
Physics, explored this problem by examin-
ing the movement of particles in a gaseous 
plasma comprised mostly of ions. Electro-
magnetic fields that were passed through the 
plasma were found to organize the system of 

counter-streaming ions and shape the move-
ments of the particles. 

The results of the experiment was surpris-
ing, since it was expected that the particles 
were moving fast enough to flow past each 
other, free of interference. The finding sug-
gests plasma may have been naturally orga-
nized in the formation of stars: electromag-
netic forces working alongside gravity to form 
the first solar systems of the universe. 

Experiments that try to emulate the forces 
behind astrophysical objects through particle 
microphysics help to answer questions that 
would otherwise be too difficult to measure 
directly. International efforts across many 
different laboratories joined together in col-
laboration, and American, European, and 
Japanese funding helped to build the OMEGA 
EP laser used for the experiment at the Law-
rence Livermore National Laboratory.

Order from chaos 
observed in plasma 
experiments
Scientists come closer to how particle microphysics can explain 
the origin of astrophysical objects
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