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We asked experts in the fields of 
neuroscience, biology, immunology YEARS and more to tell us their biggest 
goals for the next decade. Here are 

10 breakthroughs they want to 	 IN accomplish (in no particular order) 

N
ow that researchers at the 
Human Genome Project have 
finished mapping the body's 
25,000  genes, scientists  are 

hard  at work on an even bigger task. 
Genes produce potentially millions 

of  p  teins that form most cellular 

s  R.-  tures and  perform virtually  all 
tasks necessary for life, and cal-

„  lating  which genes code for which 
oteins is one of the most ambi- 

1 	-ious  undertakings in medicine. 

Scientists must  also come to a 

better understanding of  the meta- 

cell. The metabolic system controls 
all  of the  body's biochemical pro-
cesses, including extracting energy 
from  the environment  and  using it 
to help build new cells. Obesity and 
diabetes  are considered metabolic dis-
eases, and recently researchers  have 
even begun investigating the role 
of metabolism in cancer. One major 
goal  for the coming  decade is cre-
ating the "metabolome,“ a complete 
map  of the metabolic  system  that 
would let doctors observe the  body's 
processes on a  cellular level and 

differences between healthy and 
diseased tissues, perhaps leading to 
new tests  or  treatments. Yet  another 
groundbreaking mapping initiative 
will detail the complex networks 

of the brain and help us determine 
what  goes wrong  in  diseased brains. 

In the next  10  years, we'll see re-
search strides in aging, obesity  and 
cancer.  Scientists will  tackle scourges 
such  as malaria, multiple sclerosis, 

Alzheimer's and Parkinson's disease, 
and  they  will develop antibiotics 

that don't promote  deadly  bacterial 

resistance. This is how they'll do it. bolic processes that  occur  within each 	give  them insight into the  chemical 
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DECODING  • 
THE BRAIN  • 
BACKGROUND:  Neurologists want 

to create a map (connectome) of 

the 100 billion brain cells and their 

trillions of connections. Many psy-

chiatric disorders may be explained 

by changes in these brain networks. 

NEXT STEPS:  T  e Nationa Institutes 

of Health's Human Connectome 

Project is scheduled to conclude i 

2015. The researchers are scannin  • 
the brains of 1,200 healthy adults. 
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BACKGROUND:  In mu tiple sc erosis, t e 

immune system attacks myelin, the fatty 

material that insulates nerve fibers and 

helps propagate nerve signals. Northwest-

-  m University researchers, led by stem-cell 

-xpert Richard Burt, used immunosuppres-

.  ant drugs to destroy the immune systems 

.f 21 early-stage MS patients and then 

econstructed their immune systems with 

he patients'own stem cells.To date, 75 

percent of the patients have experienced a 

improvement in their condition. 

WHAT'S NEXT:  Human trials are ongoing. Trial ' 

or later stages of MS are being conducted 

• n animals using embryonic stem cells. 

he team has also successfully tested the 

reatment in other autoimmune diseases, 

including lupus, Crohn's disease and rheu-

matoid arthritis, 

Richard Burt rebuilds the immune system of multiple-
sclerosis atients usin their own stem cells. 

CHALLENGES:  The therapy for early-stage MS 

makes patients susceptible to infection. 

Later-stage treatments require controversia 

embryonic stem cells; they face govern-

ment restrictions and a lack of funding. 

CHALLENGES:  While the Con nec-

tome project will provide a good 

overview of the human brain's 

connectivity, its noninvasive 

techniques don't allow researchers 

to see what is happening on the 

level of individual brain cells. 

More-invasive techniques are typi-

cally used only in animal models. 

Researchers will work to develop 

new ways to explore connectivity 

in postmortem human brains. 

Top:  An Mill reveals the structure of an  owl-
monkey brain. Bottom: Fluorescent proteins 
from jellyfish are used to trace  the  path  of 
nerve signals in animal models. 
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OF BREAKTHROUGHS 
We still have a long way to go, but this is a snippet of what medical science has accomplished in the past decade 

T
he past decade saw some medical leaps seem-

ingly pulled from the pages of science fiction. 

Doctors performed surgeries on patients located 

across the globe. They transplanted entire body 

parts, grew others from scratch in the lab, and fixed 
a faulty organ by manipulating its genetic makeup. 
There were also breakthroughs in treating and pre-
venting cancer: Researchers developed new ways to 

treat tumors, zapping them with particles invisible 
to the human eye. And the world's first cancer vac-
cines were created, ushering in a new stage in cancer 

prevention and treatment. Doctors still haven't cured 

AIDS, but clinical studies on preventative measures 
showed strong promise and, for the first time, a vac-
cine may be on the horizon. Here, we present some of 
the top medical breakthroughs of the past 10 years. 
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HIV Preventers 
In 2009 a vaccine tested on 16,000 

people in Thailand proved to be 31 

percent effective—the first time 

a vaccine showed any signs of 

working—and in a study last year, a 

vaginal microbicide was 39 percent 

effective in preventing HIV in South 

African women, 
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4!. 	Successful Gene Therapies 
_ 	111 In American and European clinical  Id- 

,- 
als, researchers successfully injected 

a  gene to replace a faulty one in 

—  the retinas of six patients with  a 
congenital retinal disease that causes 

blindness. Since then, the teams have 

found that the treatment is particu-

larly effective in young patients. 
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Tissue Engineering 
In 2008,  researchers got a cadaver rat 

heart to beat on its own by stripping 

the organ of its cells and regrow- 
ing them with live stern cells from 

another animal.The technique could 

be used to grow organs on scaffolds 

using a patient's own cells, eliminat- 

ing the need for a donor organ. 	or 
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The battle against incurable autoim- 
mune conditions such as diabetes, 

. 	rheumatoid arthritis and multiple — • 
sclerosis achieved a breakthrough 
in 2009 when Richard Burt of North- • Ilk 

_11 
western University showed that doc- 	•  ' 
tors could rebuild patients immune 

, 	systems with adult stem cells. 

Medicine 

rj 

Cancer Vaccines 
In 2006 the FDA approved a preven-

tative vaccine that targets cervical-

cancer-causing human papillomavi-

rus. And in 2009, Dendreon,  a  biotech 

company  in  Seattle, completed 

clinical trials of  a  treatment vaccine 

against prostate cancer [left]. The FDA 

approved the vaccine last year. 

Nano-med Miracles 
' 	New nanoparticle cancer treatments 

- 	have made their way through clinical 

trials. In one version, tumors  are 

injected with iron nanoparticles. The 

iron is excited by  a  rapidly alternating 

, 	magnetic field, raising the tempera- 
ture  and killing the cancer cells while 

1  .1  leaving healthy cells unharmed. 
.4 


